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QUALITY ASSURED 

Our quality system focuses on the continuing high quality of our 
components and the best possible service for our customers. We have 
a three-sided quality strategy: we apply a system of total quality control 
and assurance; we operate customer-oriented dynamic improvement 
programmes; and we promote a partnering relationship with our 
customers and suppliers. 

PRODUCT SAFETY 

In striving for state-of-the-art perfection, we continuously improve 
components and processes with respect to environmental demands. 
Our components offer no hazard to the environment in normal use 
when operated orstored within the limits specified in the data sheet. 

Some components unavoidably contain substances that, if exposed by 
accident or misuse, are potentially hazardous to health. Users of these 
components are informed of the danger by warning notices in the data 
sheets supporting the components. Where necessary the warning 
notices also indicate safety precautions to be taken and disposal 
instructions to be followed. Obviously users of these components, in 
general the set-making industry, assume responsibility towards the 
consumer with respect to safety matters and environmental demands. 

All used or obsolete components should be disposed of according to 
the regulations applying at the disposal location. Depending on the 
location, electronic components are considered to be chemical', 
special' orsometimes 'industrial' waste. Disposal as domestic waste is 
usually not permitted. 
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DEFINITIONS 

Data sheet status 

Objective specification This data sheet contains target or goal specifications for product development. 

Preliminary specification This data sheet contains preliminary data; supplementary data may be published later. 

Product specification This data sheet contains final product specifications. 

Application information 

Where application information is given, it is advisory and does not form part of the specification. 

LIFE SUPPORT APPLICATIONS 

These products are not designed for use in life support appliances, devices, or systems where malfunction of these 
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for 
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such 
improper use or sale. 
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BLY87C 823 

BLY87C/01 831 

BLY88C 839 

BLY88C/01 847 

BLY89C 855 
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BLY91 C/01 871 

BLY92C 879 

BLY92C/01 887 

BLY93C 895 

BLY94 903 
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BLX95 

BLX96 
BLX97 
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BLY88A 
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BLY93A 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Selection guide 

INTRODUCTION 

The following tables represent our complete range of bipolar and MOS transmitting transistors, grouped according to the 
main RF power application area. The data in each table is subsequently divided into different voltage groups and sorted 
within each voltage group in order of increasing power. 

BIPOLAR RF POWER TRANSISTORS (1.6 to 30 MHz) 

T 
ER NUMMBB 

PL (PEP) 
(W) 

VCE
(V) 

GP
(dB) 

PACKAGE PAGE 

Class-A SSB; intermodulation distortion d3, d5 <-40 dB 

BLV10 1 12 18 SOT123 293 

BLY87C/01 1 12 18 SOT120 831 

BLY87C 1 12 18 SOT120 823 

BLV1 1 2 12 18 SOT123 301 

BLY88C 2 12 18 SOT120 839 

BLY88C/01 2 12 18 SOT120 847 

BLW87 6 12 18 SOT123 681 

BLY89C 6 12 18 SOT120 855 

BLV20 1.3 26 20 SOT123 317 

BLY91C 1.3 26 20 SOT120 863 

BLY91 C/01 1.3 26 20 SOT120 871 

BLV21 2.5 26 20 SOT123 325 

BLY92C 2.5 26 20 SOT120 879 

BLY92C/01 2.5 26 20 SOT120 887 

BLX13C 8 26 >20 SOT120 759 

BLW83 10 26 >20 SOT123 637 

BLX39 15 26 20 SOT120 799 

BLX14 15 26 >13 SOT55 769 

BLW86 17 26 22 SOT123 667 

BLW78 35 26 19.5 SOT121 599 

BLW50F 16 45 19.5 SOT123 549 

BLX15 30 40 >14 SOT 55 783 

BLW96 50 40 19 SOT121 707 

Class-AB SSB; intermodulation distortion d3, d5 <-30 dB 
BLV11 10 13.5 18 SOT123 301 

BLY88C 10 13.5 20 SOT120 839 

BLY88C/01 10 13.5 20 SOT120 847 

BLY89C 15 13.5 18 SOT120 855 
BLW87 15 13.5 18 SOT123 681 

BLW60C 30 12.5 19.5 SOT120 559 

BLW85 30 12.5 19.5 SOT123 655 
BLW99 80 12.5 14 SOT121 737 
BLV21 10 28 20 SOT123 325 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Selection guide 

TYPE 
NUMBER 

PL (PEP) 
(W) 

VcE 
(V) 

GP
(dB) 

PACKAGE PAGE 

BLY92C 10 28 20 SOT120 879 

BLY92C/01 10 28 20 SOT120 887 

BLX13C 25 28 >21 SOT120 759 

BLW83 30 28 21 SOT123 637 

BLX39 42.5 28 19 SOT120 799 

BLW86 47.5 28 19 SOT123 667 

BLX14 50 28 >13 SOT123 769 

BLW76 80 28 >13 SOT121 571 

BLW78 100 28 19 SOT121 599 

BLW77 130 28 >12 SOT121 585 

BLW97 175 28 >11.5 SOT121 719 

BLW50F 65 50 18 SOT123 549 

BLW95 160 50 >14 SOT121 697 

BLW96 200 50 >13.5 SOT121 707 

MOS RF POWER TRANSISTORS (1.6 to 30 MHz 

TYPE 
NUMBER 

PL (PEP) 
(W) 

VcE
(V) 

Gp 
(dB) 

PACKAGE PAGE 

Class-A SSB; intermodulation distortion d3, d5 < -40 dB 

BLF242 2 28 23 SOT123 143 

BLF244 4 28 23 SOT123 151 

BLF145 8 28 >24 SOT123 70 

BLF246 20 28 23 SOT121 178 

BLF175 8 50 >24 SOT123 88 

Class-AB SSB; intermodulation distortion d3, d5 < -30 dB 

BLF145 30 28 20 SOT123 70 

BLF246 80 28 20 SOT121 178 

BLF147 150 28 >17 SOT121 79 

BLF248 300 28 13 SOT262A1 205 

BLF175 30 50 24 SOT123 88 

BLF177 150 50 >20 SOT121 103 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Selection guide 

BIPOLAR RF POWER TRANSISTORS (25 to 175 MHz) 

TYPE 
NUMBER (W) 

VCe 
(V) ( 

GP
dB) 

PACKAGE PAGE 

Class-B; 7.5 to 9.6 V portable 

2N4427 0.7 7.5 8 TO-39/1 917 

BFQ42 1.5 7.5 8.4 TO-39/1 37 

BFQ43 3 7.5 9.4 TO-39/3 47 

BLW29 9 7.5 7.4 SOT120 487 

Class-B; 12 to 13.5 V car mobile 

2N4427 1 12 >10 TO-39/1 917 

BFQ42 2 13.5 >11 TO-39/1 37 

BLW79 2 12.5 13.5 SOT122 613 

BLW80 4 12.5 15 SOT122 621 

BFQ43 4 13.5 >12 TO-39/3 47 

BFQ43S 4 13.5 >12 TO-39/3 47 

BFS22A 4 13.5 >8 TO-39/1 55 

BLV10 8 13.5 >9 SOT123 293 

BLY87C 8 13.5 >12 SOT120 823 

BLY87C/01 8 13.5 >9 SOT122 831 

BLW81 10 12.5 13.5 SOT122 629 

BLV11 15 13.5 >8 SOT123 301 

BLW29 15 13.5 >10 SOT120 487 

BLY88C 15 13.5 8 SOT120 839 

BLY88C/01 15 13.5 7.5 SOT122 847 

BLW87 25 13.5 >6 SOT123 681 

BLY89C 25 13.5 >6 SOT120 855 

BLW31 28 13.5 >9 SOT120 503 

BLV12 30 12.5 9.8 SOT123 309 

BLW30 30 12.5 11 SOT120 495 
BLW40 40 12.5 11 SOT120 540 

BLV45/12 45 12.5 8 SOT119 409 
BLW60C 45 12.5 >5 SOT120 559 
BLW85 45 12.5 >4.5 SOT123 655 
BLV75/12 75 12.5 7.5 SOT119 459 

Class-B; 28 V base stations 

2N3866 1.5 28 >10 TO-39/1 917 
2N3553 2.5 28 >10 TO-39/1 911 
BFS23A 4 28 >10 TO-39/1 63 
BLV20 8 28 >12 SOT123 317 
BLY91C 8 28 >12 SOT120 863 
BLY91C/01 8 28 >12 SOT122F 871 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Selection guide 

TYPE 
NUMBER 

PL 
(W) 

VCE 
(V) 

GP
(dB) 

PACKAGE PAGE 

BLY92C 15 28 >10 SOT120 879 

BLY92C/01 15 28 >10 SOT122F 887 

BLV21 15 28 >10 SOT123 325 

BLW84 25 28 >9 SOT123 647 

BLY93C 25 28 >9 SOT120 895 

BLW86 45 28 >7.5 SOT123 667 

BLX39 45 28 >7.5 SOT120 799 

BLY94 50 28 >7 SOT55 903 

BLV80/28 80 28 >7 SOT121 469 

BLW78 100 28 >6 SOT121 599 

BLW77 130 28 7.5 SOT121 585 

MOS RF POWER TRANSISTORS (25 to 175 MHz) 

TYPE 
NUMBER 

PL (PEP) 
(W) 

Vos 
(V) 

GP
(dB) 

PACKAGE PAGE 

Class-B; 12.5 V mobile VHF transmitters 

BLF221 2 12.5 13 SOT5 (TO-39/3) 116 

BLF241 2 12.5 12.5 SOT5 (TO-39/1) 134 

BLF244 6 12.5 15 SOT123 151 

BLF245 12 12.5 12 SOT123 160 

BLF245B - 12.5 - SOT279 169 

BLF225 30 12.5 9.5 SOT123 125 

Class-B; 28 V mobile VHF transmitters 

BLF241 3 28 14 SOT5 (TO-39/1) 134 

BLF242 5 28 16 SOT123 143 

BLF244 15 28 17 SOT123 151 

BLF245 30 28 15.5 SOT123 160 

BLF245B 30 28 18 SOT279 169 

BLF246B 60 28 19 SOT161 187 

BLF246 80 28 18 SOT121 178 

BLF147 150 28 14 SOT121 79 

BLF247B 150 28 13 SOT262A1 196 

Class- AB; 28 V mobile VHF transmitters 

BLF248 300 28 13 SOT161 205 

Class-B; 50 V mobile VHF transmitters 

BLF175 30 50 20 SOT123 88 

BLF276 100 50 22 SOT119D3 215 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Selection guide 

TYPE 
NUMBER 

PL (PEP) 
(W) 

VDs 
(V) 

Gip 
(dB) 

PACKAGE PAGE 

Class-B; 12.5 V mobile VHF transmitters 

BLF177 150 50 19 SOT121 103 

BLF277 150 50 17 SOT119 225 

BLF278 300 50 22 SOT262A1 235 

BIPOLAR RF POWER TRANSISTORS FOR FM BROADCAST (87 to 108 MHz) 

TYPE 
NUMBER 

PL
(W) 

VCE
(V) 

Gp 
(dB) 

PACKAGE PAGE 

Class-B operation 

2N3866 1.8 28 >10 TO-39/3 917 

BLW90 4 28 20 SOT122 689 

BLV21 15 28 >10 SOT123 325 

BLW86 45 28 >7.5 SOT123 667 

BLX39 45 28 >7.5 SOT120 799 

BLV80/28 80 28 >7 SOT121 469 

BLW76 80 28 7.9 SOT121 571 

BLW78 100 28 6 SOT121 599 

BLV25 175 28 10 SOT119 333 

BIPOLAR RF POWER TRANSISTORS FOR TV TRANSPOSERS/TRANSMITTERS (BANDS I, III, IV and V) 

TYPE 
NUMBER 

Po sync 
(W) 

VCE 
(V) 

Gp 
(dB) 

dim 
(dB) 

PACKAGE PAGE

Class-A; bands 1 (41 to 68 MHz and III (174 to 230 MHz) 

BLV30 1.7 25 20 -60 SOT122 341 

BLV31 7 25 16.5 -58 SOT122 351 

BLV32F 12.5 25 17.2 -55 SOT160 361 

BLV33F 22 25 14.8 -55 SOT119 383 

BLV33 26 25 9.7 -55 SOT147 371 

Class-AB; bands 1 (41 to 68 MHz) and III (174 to 230 MHz) 

BLV30 10 28 15 - SOT122 341 

BLV31 20 28 12 - SOT122 351 

BLV32F 30 28 13 - SOT160 361 

BLV33F 85 28 10.5 - SOT119 383 

BLV33 90 28 6.5 - SOT147 371 

BLV36 115 28 13 - SOT161 397 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Selection guide 

TYPE 
NUMBER 

Po sync 
(W) 

VCE 
(V) 

GP
(dB) 

dim 
(dB) 

PACKAGE PAGE

Class-A; bands IV and V (470 to 860 MHz) 

BFQ34 0.3 15 11 -60 SOT122 note 1 

BFQ68 0.7 15 10 -60 SOT122 note 1 

BLW32 0.63 25 12.2 -60 SOT122 511 

BLW33 1.15 25 10.5 -60 SOT122 521 

BLW34 2.15 25 10.2 -60 SOT122 531 

BLX98 4 25 5.5 -60 SOT48/2 813 

BLW98 4.4 25 7.0 -60 SOT122 727 

BLV57 12 25 9 -60 SOT161 417 

BLV58 25 25 11.5 -47 SOT289 431 

BLW898 ≥3 25 ≥9 -60 SOT171A 743 

BLV859 ≥20 25 ≥10 ≤-51 SOT262B 481 

Class-AB; bands IV and V (470 to 860 MHz) 

BLV59 3011) 25 8.5 - SOT171 441 

BLV57 38(1) 25 6.5 - SOT161 417 

BLV62 150(1) 28 9.5 - SOT262A2 450 

BLV862 150(1) 28 ≥8.5 - SOT262B 484 

Note 

1. Refer to `Data Handbook SC14, RF Wideband Transistors' 

2. PL at 1 dB power gain compression. 

MOS RF POWER TRANSISTORS FOR TV TRANSPOSERS/TRANSMITTERS (BAND III) 

TYPE 
NUMBER 

Po sync 
(W) 

VCE 
(V) 

GP
(dB) 

dim 
(dB) 

PACKAGE PAGE 

Class-A; band II (174 to 230 MHz) 

BLF346 30 28 16.5 -52 SOT119 253 

BLF348 75 28 13 -52 SOT262A1 262 

Class-AB; band III (174 to 230 MHz) 

BLF248 300 28 11.5 - SOT262A1 205 

BLF368 300 32 13.5 - SOT262A1 271 

BLF278 250 50 16 - SOT262A1 235 

BLF378 250 50 16 - SOT262A1 282 

Class-B; band III (174 to 230 MHz) 

BLF276 100 50 15 - SOT119D3 215 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Line-ups 

INTRODUCTION 

In this section, we present information on recommended circuit line-ups in the main RF power application areas. 
A comprehensive range of output power levels is indicated, together with our recommended types in the particular line-up 
configuration. The necessary drive power level for each line-up is indicated in the first column. 

More detailed application information can be found in the application reports book 'Bipolar and MOS Transmitting 
Transistors' 

SSB TRANSMITTERS (1.5 to 30 MHz) 

Bipolar 

INPUT 
POWER 

(mW) 
13Y STAGE 2nd STAGE 3rd STAGE PL (PEP)

(W) 
(V)
(V) 

S = stud 
F = flange

30 BLY87C(1 ) 2 x BLY89C 30 13 S 

30 BLY87C/01(1 ) 2 x BLY89C 30 13 S 

50 BLY88C/01(1 ) 2 x BLW60C 50 13 S 

50 BLY91C/01(1 ) 2xBLX13C 50 28 S 

40 BLY91 C/01(2) 2 x BLW78 (2) 8 x BLX15 1 000 50 S/F 

30 BLV10(1 ) 2 x BLW87 30 13 F 

50 BLY88C(1 ) 2 x BLW60C 50 13 S 

50 BLV11(1 ) 2 x BLW85 50 13 F 

100 BLY89C(( ) 4 x BLW60C 100 13 S 

100 BLW87(1 ) 4 x BLW85 100 13 F 

140 2 x BLW87(1 ) 2 x BLW99 150 13 F 

50 BLY91C(1 ) 2 x BLX13C 50 28 S 

50 BLV20(') 2 x BLW83 50 28 F 

150 BLW83(( ) 2 x BLW76 150 28 F 

250 2 x BLW83(( ) 2 x BLW77 250 28 F 

220 2 x BLW86(1 ) 2 x BLW97 300 28 F 

500 2 x BLW86 4 x BLW77 450 28 F 

680 2 x BLW78(( ) 4 x BLW97 600 28 F 

300 2 x BLX13C(2) 2 x BLX15 250 50 S 

300 2 x BLW83(2) 2 x BLW96 350 50 F 

600 2 x BLX39(2) 4 x BLX15 500 50 S 
600 2 x BLW50F(1 ) 4 x BLW95 500 50 F 

40 BLY91 C(2) 2 x BLW78 (2) 8 x BLX15 1 000 50 S/F 
40 BLV20(2) 4 x BLW50F 8 x BLW96 1 200 50 F 

Notes 

1. Class-A operation. 

2. Supply voltage is 28 V in class-A operation. 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Line-ups 

PowerMOS 

INPUT 
POWER 

(mW) 

St 1 STAGE 2nd 2 STAGE rd 3 STAGE P~ (PEP) (W) VCE (V)

15 BLF244(t) 2 x BLF246 150 28 

30 BLF145(t) 2 x BLF147 300 28 

60 BLF246(t) 4 x BLF147 550 28 

15 BLF244(t)(2) 2 x BLF177 300 50 

10 BLF175(t) 4 x BLF177 550 50 

20 2 x BLF175(t) 8 x BLF177 1 000 50 

Notes 

1. Class-A operation. 

2. Supply voltage is 28 V in class-A operation. 

MOBILE TRANSMITTERS(68 to 87.5 MHz) 

Bipolar 

INPUT 
POWER 

(mW)
1St STAGE 2nd STAGE 

PL (PEP) 
(W) 

VCE
(V) 

S = stud 
F = flange 

20 2N4427 BLY87C 8 13 S 

20 2N4427 BLV10 8 13 F 

35 2N4427 BLW29 14 13 S 

70 BFQ42 BLW31 28 13 S 

160 BFQ43 BLW60C 45 13 S 

160 BFQ43 BLW85 45 13 F 

190 BLV10 BLV75/12 75 13 F 

PowerMOS 

INPUT 
POWER 

(mW) 

1St STAGE 2nd STAGE 
p~ (PEP) 

(W) 
VCE
(V) 

15 BLF221 BLF245 12 12.5 

25 BLF221 BLF225 25 12.5 

1995 Nov 20 17 



Philips Semiconductors 

RF Power Transistors for HF and VHF Line-ups 

BASE STATIONS (68 to 87.5 MHz) 

Bipolar 

INPUT 
POWER 

(mW) 

1St STAGE 2nd STAGE 3rd STAGE P P 
L( 

/)EP 
) 

VCE
(V) 

S = stud 
F = flange 

65 BFS23A BLY93C 25 28 S 

65 BFS23A BLW84 25 28 F 

125 BLW89 BLX39 50 28 S 

15 2N3866 BLV21 BLW78 100 28 F 

50 2N3866 BLY93Cit) BLX15 150 50 S 

50 2N38661t) BLW84(t) BLW95 150 50 F 

Note 

1. Supply voltage is 28 V in class-A operation. 

PowerMOS 

INPUT 
POWER 

(mW) 

1St STAGE 2nd STAGE 3rd STAGE 
PL (PEP) 

(W) 
VCE 
(V) 

30 BLF241 BLF245 30 28 

80 BLF242 BLF246 80 28 

150 BLF244 BLF147 150 28 

FM BROADCAST TRANSMITTERS (87.5 to 108 MHz) 

Bipolar 

INPUT 
POWER 

(mW) 

1St STAGE 2nd STAGE 3rd STAGE 
PL (PEP) 

(W) 
VCE
(V) 

S = stud 
F = flange 

100 BLW90 BLX39 50 28 S 

40 2N3866 BLV21 BLW78 100 28 F 

100 BLW90 BLW86 2 x BLV25 300 28 F 

PowerMOS 

INPUT 
POWER 

(mW) 

1St STAGE 2"d STAGE 3rd STAGE 
PL(PEP ) 

(W) 
VCE 
(V) 

240 BLF244 BLF248 300 28 

120 BLF2441t) BLF278 300 50 

240 BLF244(t) 2 x BLF278 550 50 

320 BLF175 4 x BLF278 1 000 50 

Note 

1. Supply voltage is 28 V in class-A operation. 
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RE Power Transistors for HF and VHF Line-ups 

AM AIRCRAFT TRANSMITTERS (118 to 136 MHz) 

Bipolar 

INPUT 
POWER 

(mW) 

1St STAGE 2nd STAGE 3rd STAGE PL(carr) 
(W) 

VCE 
(V) 

S = stud 
F = flange 

110 BLY92C(t ) BLY93C 6 13 or 28 S 

240 BLY91 C(2) BLX39 12 13 or 28 S 

240 BLV20 BLW86 12 13 or 28 F 

100 BLW89 BLY93C BLW78 25 13 or 28 S/F 

Notes 

1. Can be replaced by BLY92C/01. 

2. Can be replaced by BLY91C/01. 

AM AIRCRAFT TRANSMITTERS (100 to 400 MHz) 

Bipolar 

INPUT 
POWER 

(mW) 
1St STAGE 2nd STAGE 3rd STAGE 

PL(carr) c 

(W) 
) 

VCE 

(V) 
S = stud 

F = flange 

40 BLW89 2 x BLW90 2 x BLX94C 40 28 S 

60 BLW89 2 x BLW91 2 x BLU60/28 60 28 S/F 

500 BLW90 2 x BLX94C 2 x BLU60/28 120 28 S/F 

PowerMOS 

INPUT 
POWER 

(mW)
1St STAGE 2nd STAGE 3rd STAGE PL(carr) 

(W) 
VCE 

(V) 

30 BLF521(t) BLF522(t) BLF545 40 28 

25 BLF521(1) BLF543 BLF546 80 28 

100 BLF521(t) BLF544 BLF548 150 28 

30 BLF521(t) BLF543 BLF547 100 28 

Note 

1. VDS = 12.5 V. 
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RF Power Transistors for HF and VHF Line-ups 

PORTABLE and MOBILE TRANSMITTERS (132 to 174 MHz) 

Bipolar 

INPUT 
POWER

(mW) 

1St STAGE 2nd STAGE 3rd STAGE 
PL 
(W) 

VCE
(V) 

S = stud 
F = flange 

40 2N4427 BFQ43 2 7.5 -

100 2N4427 BLY87C)t) 8 13 S 

100 2N4427 BLV10 8 13 F 

125 BFQ42 BLW29 14 13 S 

150 BGY36 18 13 F 

200 BFQ43 BLW30 30 12.5 S 

200 BFQ43 BLV12 30 12.5 F 

250 BFQ43 BLW31 28 13 S 

100 2N4427 BLW29 BLV45/12 45 13 S/F 

115 BGY43 BLV45/12 45 13 F 

120 BFQ42 BLW29 BLV75/12 75 13 S/F 

Note 

1. Can be replaced by BLY87C/01. 

PowerMOS 

INPUT 
POWER 

(mW) 

1St STAGE 2nd STAGE 3rd STAGE PL 
(W) 

VCE 
(V) 

100 BLF221 BLF245 12 12.5 

150 BLF522 BLF225 25 12.5 

BASE STATIONS (132 to 174 MHz) 

Bipolar 

INPUT 
POWER 

(mW)
1St STAGE 2nd STAGE 3rd STAGE PL 

(W) 
VCE 
(V) 

S = stud 
F = flange 

200 BLY91C(1) BLY93C 25 28 S 

200 BLV20 BLW84 25 28 F 

25 2N3866 BLY91C(1) BLX39 50 28 S 

25 2N3866 BLV20 BLW86 50 28 F 

200 BFS23A BLY93C 2 x BLX39 100 28 S 

200 BFS23A BLW84 2 x BLW86 100 28 F 

Note 

1. Can be replaced by BLY91 C/01. 
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PowerMOS 

INPUT 
POWER 

(mW)
1st STAGE 2nd STAGE 3rd STAGE P~ 

(W) 
VCE 
(V) 

120 BLF241 BLF245 30 28 

220 BLF242 BLF246 80 28 

70 BLF241 BLF245 BLF147 150 28 

250 BLF244 BLF247B 150 28 

TV TRANSPOSERS (BAND III: 174 to 230 MHz) 

Bipolar 

INPUT 
POWER 

(mW)
1st STAGE 2nd STAGE 3rd STAGE 4th STAGE Po(sync) 

(W) 
Po(sat) 
(W) 

VCE 
(V) 

6 BGY85 2 x BLV31 10 10 25 

7 BLV30 2 x BLV32F 20 20 25 

3 BGY85 2 x BLV31 2 x BLV33 30 40 25 

6 BLV30 2 x BLV33F 4 x BLV33 60 75 25 

2 BGY85 2 x BLV31 4 x BLV33 8 x BLV33 100 140 25 

PowerMOS 

INPUT 
POWER 

(mW)
1st STAGE 2nd STAGE 3rd STAGE 4th STAGE Po(sync) 

(W) 
Po(sat) 
(W) 

VCE 
(V) 

5 BLF242(t) 2 x BLF244(t) BLF348 40 60 28 

12 BLF244(t) 2 x BLF245(t) 2 x BLF348 75 115 28 

20 BLF244(t) 2 x BLF346 4 x BLF348 140 220 28 

5 BLF242(t) 2 x BLF245B(t) BLF348 40 60 28 

12 BLF244(t) 2 x BLF246B(t) 2 x BLF348 75 115 28 

Note 

1. Recommended types based on typical behaviour. Bipolar alternatives are BLV30, BLV31, BLV32F. 

I 

1995 Nov 20 21 



Philips Semiconductors. 

RF Power Transistors for HF and VHF Line-ups 

TV TRANSMITTERS (BAND III: 174 to 230 MHz) 

Bipolar 

INPUT 
POWER 

(mW)
1st STAGE 2nd STAGE 3rd STAGE Po(sync) 

(W) 
VCE 
(V) 

8 BGY85 2 x BLV31 2 x BLV33F 130 28 

PowerMOS 

INPUT 
POWER 

(mW)
1st STAGE 2nd STAGE 3rd STAGE Po(sync) 

(W) 
VCE 
(V) 

25 BLF242 BLF175 2 x BLF276 150 50 

50 BLF242(2) 2 x BLF244(2) BLF368 300 32 

50 BLF242(2) BLF245B(2) BLF368 300 32 

100 BLF242(2) 2 x BLF245(2) 2 x BLF368 550 32 

100 BLF242(2) BLF246B(2) 2 x BLF368 550 32 

160 BLF242(2) 2 x BLF346 4 x BLF368 1000 32 

50 BLF242(1)(2) 2 x BLF175(2) 6 x BLF378 1250 50 

Notes 

1. Supply voltage is 28 V in class-A operation. 

2. Recommended types based on typical behaviour. Bipolar alternatives are BLV30, BLV31, BLV32F. 

TV TRANSPOSERS (BAND IVN: 470 to 860 MHz) 

Bipolar 

INPUT 
POWER 

(mW)
1st STAGE 2nd STAGE 3rd STAGE 4th STAGE Po(sync) 

(W) 
Po(sat) 
(W) 

VCE 
(V) 

5 BFQ34 BFQ68 2 x BFQ68 1.4 1.4 15 

6 BLW32 BLW33 2 x BLW34 4.4 5.7 25 

2 BLW32 BLW33 2 x BLW34 2 x BLW98 8 8 25 

3 BLW32 BLW33 2 x BLW34 2 x BLV57 13 15 25 

3 BFQ68 BLW34 BLW98 2 x BLV58 25(1) 30 25 
500 2 x BLW898 2 x BLV859 40 — 25 

Note 

1. 25W sync, —51 dB (-8, —16, or —7 dB). 
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TV TRANSMITTERS (BAND IVN: 470 to 860 MHz) 

Bipolar 

INPUT 
POWER 

(m W)
1St STAGE 2nd STAGE 3rd STAGE 4th STAGE Po(sync) 

(W) 
VcE 

(V) 

12 BFR96S BFQ68 2 x BLW34 2 x BLV59 60 28 

15 BFQ34 BLW34 BLV58 BLV62 150 28 

30 BFQ34 2 x BLW33 2 x BLV58 4 x BLV62 500 28 

AM AIRCRAFT TRANSMITTERS (108 to 144 MHz) 

PowerMOS 

INPUT 
POWER 

(m W) 
1St STAGE 2nd STAGE PL 

(W) 
VCE 

(V) 

100 BLF242 BLF246 20 28 

80 BLF244 BLF147 35 28 

120 BLF242(1) BLF278 75 50 

Note 

1. Supply is 28 V in Class-A operation. 

MILITARY COMMUNICATION TRANSMITTERS (25 to 110 MHz) 

PowerMOS 

INPUT 
POWER 

(mW) 
1St STAGE 2nd STAGE 3rd STAGE PL 

(W) 
VcE 
(V) 

150 BLF242(t) 2 x BLF244 12 12.5 

150 BLF242(t) BLF245B 12 12.5 

500 BLF244(t) 2 x BLF245 60 28 

500 BLF244(t) BLF246B 60 28 

100 BLF242(t) BLF245(1) 2 x BLF246 150 28 

Note 

1. Class-A operation. 
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QUALITY 

Total Quality Management 

Philips Semiconductors is a Quality Company, renowned 
for the high quality of our products and service. We keep 
alive this tradition by constantly aiming towards one 
ultimate standard, that of zero defects. This aim is guided 
by our Total Quality Management (TQM) system, the basis 
of which is described in the following paragraphs. 

QUALITY ASSURANCE 

Based on ISO 9000 standards, customer standards such 
as Ford TQE and IBM MDQ. Our factories are certified to 
ISO 9000 by external inspectorates. 

PARTNERSHIPS WITH CUSTOMERS 

PPM co-operations, design-in agreements, ship-to-stock, 
just-in-time and self-qualification programmes, and 
application support. 

PARTNERSHIPS WITH SUPPLIERS 

Ship-to-stock, statistical process control and ISO 9000 
audits. 

QUALITY IMPROVEMENT PROGRAMME 

Continuous process and system improvement, design 
improvement, complete use of statistical process control, 
realization of our final objective of zero defects, and 
logistics improvement by ship-to-stock and just-in-time 
agreements. 

Advanced quality planning 

During the design and development of new products and 
processes, quality is built-in by advanced quality planning. 
Through failure-mode-and-effect analysis the critical 
parameters are detected and measures taken to ensure 
good performance on these parameters. The capability of 
process steps is also planned in this phase. 

Product conformance 

The assurance of product conformance is an integral part 
of our quality assurance (QA) practice. This is achieved by: 

• Incoming material management through partnerships 
with suppliers. 

• In-line quality assurance to monitor process 
reproducibility during manufacture and initiate any 
necessary corrective action. Critical process steps are 
100% under statistical process control. 

• Acceptance tests on finished products to verity 
conformance with the device specification. The test 
results are used for quality feedback and corrective 
actions. The inspection and test requirements are 
detailed in the general quality specifications. 

• Periodic inspections to monitor and measure the 
conformance of products. 

Product reliability 

With the increasing complexity of Original Equipment 
Manufacturer (OEM) equipment, component reliability 
must be extremely high. Our research laboratories and 
development departments study the failure mechanisms of 
semiconductors. Their studies result in design rules and 
process optimization for the highest built-in product 
reliability. Highly accelerated tests are applied to the 
products reliability evaluation. Rejects from reliability tests 
and from customer complaints are submitted to failure 
analysis, to result in corrective action. 

Customer responses 

Our quality improvement depends on joint action with our 
customer. We need our customer's inputs and we invite 
constructive comments on all aspects of our performance. 
Please contact our local sales representative. 

Recognition 

The high quality of our products and services is 
demonstrated by many Quality Awards granted by major 
customers and international organizations. 

PRO ELECTRON TYPE NUMBERING 

Basic type number 

This type designation code applies to discrete 
semiconductor devices (not integrated circuits), multiples 
of such devices, semiconductor chips and Darlington 
transistors. 

FIRST LETTER 

The first letter gives information about the material for the 
active part of the device. 

A Germanium or other material with a band gap of 0.6 to 
1 eV 

B Silicon or other material with a band gap of 1 to 1.3 eV 

C Gallium arsenide (GaAs) or other material with a band 
gap of 1.3 eV or more 

R Compound materials, e.g. cadmium sulphide. 
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SECOND LETTER 

The second letter indicates the function for which the 
device is primarily designed. The same letter can be used 
for multi-chip devices with similar elements. 

In the following list low power types are defined by 
Rib i-mb > 15 K/W and power types by Rcb i-mb ≤ 15 K/W. 

A Diode; signal, low power 

B Diode; variable capacitance 

C Transistor; low power, audio frequency 

D Transistor; power, audio frequency 

E Diode; tunnel 

F Transistor; low power, high frequency 

G multiple of dissimilar devices/miscellaneous devices; 
e.g. oscillators. Also with special third letter, see under 
"Serial number/special third letter" 

H Diode; magnetic sensitive 

L Transistor; power, high frequency 

N Photocoupler 

P Radiation detector; e.g. high sensitivity 
photo-transistor; with special third letter 

O Radiation generator; e.g. LED, laser; with special third 
letter 

R Control or switching device; e.g. thyristor, low power; 
with special third letter 

S Transistor; low power, switching 

T Control and switching device; e.g. thyristor, power; 
with special third letter 

U Transistor; power, switching 

W Surface acoustic wave device 

X Diode; multiplier, e.g. varactor, step recovery 

Y Diode; rectifying, booster 

Z Diode; voltage reference or regulator, transient 
suppressor diode; with special third letter. 

SERIAL NUMBER 

The number comprises three figures running from 
100 to 999 for devices primarily intended for consumer 
equipment, or one letter (Z, Y, X, etc.) and two figures 
running from 10 to 99 for devices primarily intended for 
industrial or professional equipment.ft>. 

(1) When the supply of these serial numbers is exhausted, the 
serial number may be expanded to three figures for industrial 
types and four figures for consumer types. 

Version letter(s) 

One or two letters may be added to the basic type number 
to indicate minor electrical or mechanical variants of the 
basic type. The letters never have a fixed meaning, except 
that the letter `R' indicates reverse polarity and the letter 
W' indicates a surface mounted device (SMD). 

RATING SYSTEMS 

The rating systems described are those recommended by 
the IEC in its publication number 134. 

Definitions of terms used 

ELECTRONIC DEVICE 

An electronic tube or valve, transistor or other 
semiconductor device. This definition excludes inductors, 
capacitors, resistors and similar components. 

CHARACTERISTIC 

A characteristic is an inherent and measurable property of 
a device. Such a property may be electrical, mechanical, 
thermal, hydraulic, electro-magnetic or nuclear, and can 
be expressed as a value for stated or recognized 
conditions. A characteristic may also be a set of related 
values, usually shown in graphical form. 

BOGEY ELECTRONIC DEVICE 

An electronic device whose characteristics have the 
published nominal values for the type. A bogey electronic 
device for any particular application can be obtained by 
considering only those characteristics that are directly 
related to the application. 

RATING 

A value that establishes either a limiting capability or a 
limiting condition for an electronic device. It is determined 
for specified values of environment and operation, and 
may be stated in any suitable terms. Limiting conditions 
may be either maxima or minima. 

RATING SYSTEM 

The set of principles upon which ratings are established 
and which determine their interpretation. The rating 
system indicates the division of responsibility between the 
device manufacturer and the circuit designer, with the 
object of ensuring that the working conditions do not 
exceed the ratings. 
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Absolute maximum rating system 

Absolute maximum ratings are limiting values of operating 
and environmental conditions applicable to any electronic 
device of a specified type, as defined by its published data. 
which should not be exceeded under the worst probable 
conditions. 

These values are chosen by the device manufacturer to 
provide acceptable serviceability of the device, taking no 
responsibility for equipment variations, environmental 
variations, and the effects of changes in operating 
conditions due to variations in the characteristics of the 
device under consideration and of all other electronic 
devices in the equipment. 

The equipment manufacturer should design so that, 
initially and throughout the life of the device, no absolute 
maximum value for the intended service is exceeded with 
any device, under the worst probable operating conditions 
with respect to supply voltage variation, equipment 
component variation, equipment control adjustment, load 
variations, signal variation, environmental conditions, and 
variations in characteristics of the device under 
consideration and of all other electronic devices in the 
equipment. 

Design maximum rating system 

Design maximum ratings are limiting values of operating 
and environmental conditions applicable to a bogey 
electronic device of a specified type as defined by its 
published data, and should not be exceeded under the 
worst probable conditions. 

These values are chosen by the device manufacturer to 
provide acceptable serviceability of the device, taking 
responsibility for the effects of changes in operating 
conditions due to variations in the characteristics of the 
electronic device under consideration. 

The equipment manufacturer should design so that, 
initially and throughout the life of the device, no design 
maximum value for the intended service is exceeded with 
a bogey electronic device, under the worst probable 
operating conditions with respect to supply voltage 
variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, 
equipment control adjustment, load variation, signal 
variation and environmental conditions. 

Design centre rating system 

Design centre ratings are limiting values of operating and 
environmental conditions applicable to a bogey electronic 

device of a specified type as defined by its published data, 
and should not be exceeded under normal conditions. 

These values are chosen by the device manufacturer to 
provide acceptable serviceability of the device in average 
applications, taking responsibility for normal changes in 
operating conditions due to rated supply voltage variation, 
equipment component variation, equipment control 
adjustment, load variation, signal variation, environmental 
conditions, and variations in the characteristics of all 
electronic devices. 

The equipment manufacturer should design so that, 
initially, no design centre value for the intended service is 
exceeded with a bogey electronic device in equipment 
operating at the stated normal supply voltage. 

DC CURRENT DRAINING 

For RF power MOS transistors, the DC drain current rating 
is based on the maximum operating junction temperature 
of the device. The value specified will raise the 
temperature of the die to its maximum allowable 
temperature while the case is held at 25 °C. The power 
dissipation in the die equals ID2 x Ros(onl. From the 
maximum RDs(on> at Ti = 200 °C and the published values 
of maximum allowable dissipation, the current rating at 
Tmb = 25 °C is (PD(maxl/RDs(onl)o.s

LETTER SYMBOLS 

The letter symbols for transistors detailed in this section 
are based on IEC publication number 148. 

Basic letters 

In the representation of currents, voltages and powers, 
lower-case letter symbols are used to indicate all 
instantaneous values that vary with time. All other values 
are represented by upper-case letters. 

Electrical parametersl1l of external circuits and of circuits 
in which the device forms only a part are represented by 
upper-case letters. Lower-case letters are used for the 
representation of electrical parameters inherent in the 
device. Inductances and capacitances are always 
represented by upper-case letters. 

(1) For the purpose of this publication, the term 'electrical 
parameters' applies to four-pole matrix parameters, 
elements of electrical equivalent circuits, electrical 
impedances and admittances, inductances and 
capacitances. 

1995 Nov 23 28 



Philips Semiconductors 

RF Power Transistors for HF and VHF General 

The following is a list of basic letter symbols used with 
semiconductor devices: 

B, b 

C 

G. g 

H, h 

L 

F, p 
R, r 

v, v 

x, x 

Y, y 

z, z 

susceptance (imaginary part of an admittance) 

capacitance 

conductance (real part of an admittance) 

hybrid parameter 

current 

inductance 

power 

resistance (real part of an impedance) 

voltage 

reactance (imaginary part of an impedance) 

admittance 

impedance. 

Subscripts 

Upper-case subscripts are used for the indication of: 

• continuous (DC) values (without signal), e.g. IB, ID

• instantaneous total values, e.g. iB, iD 

• average total values, e.g. IB(AV)+ lo(Av) 

• peak total values, e.g. IBM, 'DM 

• root-mean-square total values, e.g. IB(RMs)+ lo(RMs). 

Lower-case subscripts are used for the indication of values 
applying to the varying component alone: 

• instantaneous values, e.g. ib, id 

• root-mean-square values, e.g. Ib(rms)+ id(rms) 

• peak values, e.g. Ibm+ idm 

• average values, e.g. Ib(av) lay). 

The following is a list of subscripts used with basic letter 
symbols for semiconductor devices: 

A, a anode 

amb ambient 

(AV), (av) average value 

B, b base 

(BO) breakover 

(BR) breakdown 

case case 

C, c collector 

C controllable 

D, d drain 

E, a emitter 

F, f 

G, g 

H 

h 

j-a 

j-mb 

K, k 

L 

M, m 

(min) 

(max) 

mb 

O, o 

(OV) 

P, p 

O, q 
R, r 

fall, forward (or forward transfer) 

gate 

holding 

heatsink 

input 

junction to ambient 

junction to mounting base 

cathode 

load 

peak value 

minimum 

maximum 

mounting base 

as third subscript: the terminal not 
mentioned is open-circuit 

overload 

pulse 

turn-off 

as first subscript: reverse (or reverse 
transfer), rise. As second subscript: 
repetitive, recovery. As third subscript: with 
a specified resistance between the terminal 
not mentioned and the reference terminal 

(RMS), (rms) root-mean-square value 

S, s 

stg 

th 

TO 

tot 

w 
x, x 

z, z 

1 

2 

as first subscript: series, source, storage, 
stray, switching. As second subscript: surge 
(non-repetitive). As third subscript: short 
circuit between the terminal not mentioned 
and the reference terminal 

storage 

thermal 

threshold 

total 

working 

specified circuit 

reference or regulator (zener) 

input (four-pole matrix) 

output (four-pole matrix). 
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Applications and examples 

TRANSISTOR CURRENTS 

The first subscript indicates the terminal carrying the 
current (conventional current flow from the external circuit 
into the terminal is positive). 

Examples: iB , ID, i6, ID, ib, id, Ibm, 'dm• 

TRANSISTOR VOLTAGES 

A voltage is indicated by the first two subscripts: the first 
identifies the terminal at which the voltage is measured 
and the second the reference terminal or the circuit node. 
The second subscript may be omitted when there is no 
possibility of confusion. 

Examples: VBE, VGS, VBE, VGS, Vbe, Vgs, Vbem, Vgsm• 

SUPPLY VOLTAGES OR CURRENTS 

Supply voltages or supply currents are indicated by 
repeating the appropriate terminal subscript. 

Examples: VDD, Vcc, IEE, Iss. 

A reference terminal is indicated by a third subscript. 

Examples: VCCE, VDDS• 

DEVICES WITH MORE THAN ONE TERMINAL OF THE SAME KIND 

If a device has more than one terminal of the same kind, 
the subscript is formed by the appropriate letter for the 
terminal, followed by a number. Hyphens may be used to 
avoid confusion in multiple subscripts. 

Examples: 

1B2 continuous (DC) current flowing into the second 
base terminal 

IG2 continuous (DC) current flowing into the second 
gate terminal 

continuous (DC) voltage between the terminals of 
second base and emitter terminals 
continuous (DC) voltage between the terminals of 
second gate and source terminals. 

V82-E 

VG2-S 

MULTIPLE DEVICES 

For multiple unit devices, the subscripts are modified by a 
number preceding the letter subscript. Hyphens may be 
used to avoid confusion in multiple subscripts. 

Examples: 

12C continuous (DC) current flowing into the collector 
terminal of the second unit 

12D continuous (DC) current flowing into the drain 
terminal of the second unit 

Vic-2c continuous (DC) voltage between the collector 
terminals of the first and second units. 

V1D-2D continuous (DC) voltage between the drain 
terminals of the first and second units. 

ELECTRICAL PARAMETERS 

The upper-case variant of a subscript is used for the 
designation of static (DC) values. 

Examples: 

hFE 

9FS 

RE

RDS 

static value of forward current transfer in 
common-emitter configuration (DC current gain) 

static value of forward transconductance in 
common-source configuration (DC current gain) 

DC value of the external emitter resistance. 

DC value of the drain-source resistance. 

The static value is the slope of the line from the origin to 
the operating point on the appropriate characteristic curve, 
i.e. the quotient of the appropriate electrical quantities at 
the operating point. 

The lower-case variant of a subscript is used for the 
designation of small-signal values. 

Examples: 

hfe 

gfs 

small-signal value of the short-circuit forward 
current transfer in common-emitter 
configuration 

small-signal value of the short-circuit forward 
transconductance in common-source 
configuration 

Z; = R; + jX; small-signal value of input impedance 

If more than one subscript is used, subscripts for which a 
choice of style is allowed, the subscripts chosen are all 
upper-case or all lower-case. 

Examples: hFE, YRE, hfe, gFs. 

FOUR-POLE MATRIX PARAMETERS 

The first letter subscript (or double numeric subscript) 
indicates input, output, forward transfer or reverse 
transfer. 

Examples: h; (or h11), ho (or h22), hf (or h21), hr (or h12). 
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A further subscript is used for the identification of the circuit 
configuration. When no confusion is possible, this further 
subscript may be omitted. 

Examples: hie (or h2le), hFE (or h21E)• 

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS 

If it is necessary to distinguish between real and imaginary 
parts of electrical parameters, no additional subscripts are 
used. If basic symbols for the real and imaginary parts 
exist, these may be used. 

Examples: Z; = R; + jX;, yre = 9re + jbre• 

If such symbols do not exist or are not suitable, the 
notation shown in the following examples is used. 

Examples: 

Re (h<6-;b) etc. for the real part of h;b 

Im (h;b) etc. for the imaginary part of h;b. 

MARKING CODES 

For the purposes of matched pair applications, RF power 
MOS transistors are marked with a code that indicates 
their gate-source voltage range (see Table 1). 

Table 1 Marking codes for VGs selection 

CODE VGs CODE VGs 

0 1.00 to 1.10 J 2.80 to 2.90 

1 1.10 to 1.20 K 2.90 to 3.00 

2 1.20 to 1.30 L 3.00 to 3.10 

3 1.30 to 1.40 M 3.10 to 3.20 

4 1.40 to 1.50 N 3.20 to 3.30 

5 1.50 to 1.60 O 3.30 to 340 

6 1.60 to 1.70 P 3.40 to 3.50 

7 1.70 to 1.80 O 3.50 to 3.60 

8 1.80 to 1.90 R 3.60 to 3.70 

9 1.90 to 2.00 S 3.70 to 3.80 

A 2.00 to 2.10 T 3.80 to 3.90 

B 2.10 to 2.20 U 3.90 to 4.00 
C 2.20 to 2.30 V 4.00 to 4.10 

D 2.30 to 2.40 W 4.10 to 4.20 

E 2.40 to 2.50 X 4.20 to 4.30 

F 2.50 to 2.60 Y 4.30 to 4.40 

G 2.60 to 2.70 Z 4.40 to 4.50 

H 2.70 to 2.80 

FLANGE-MOUNTED POWER TRANSISTORS 

Mounting recommendations 

• Ensure holes in heatsinks are free from burrs. 

• Minimum depth of tapped holes in heatsinks is 6 mm. 

• Use 4-40 UNC-2A cheese-head screws with a flat 
washer to spread the joint pressure. 

• For transistors dissipating up to 80 W, the heatsink 
thickness should be at least 3 mm copper (> 99.9% 
ETP-Cu) or 5 mm aluminium (99% Al). The thickness of 
the heatsink should be increased proportionally for 
transistors dissipating more power. 

• The minimum flatness of the mounting area is 0.02 mm. 

• Mounting area roughness should be less than 0.5 µm. 

• Avoid, as much as possible, use of flux or flux solutions 
because flux can penetrate even hermetically sealed 
ceramic-capped transistors. Tin and wash the 
printed-circuit boards before mounting the power 
transistors, then solder the transistors into place without 
using flux. 

• Transistor leads may be tinned by dipping them 
full-length into a solder bath at a temperature of about 
230 °C. No flux should be used during tinning. 

• Recommended heatsink compounds: WPS II 
(silicone-free) from Austerlitz-Electronics; Comp. Trans. 
from KF; 340 from Dow Corning; Trans-Heat from 
E. Friis-Mikkelsen. 

• When a transistor is removed from a heatsink, the 
flange, almost certainly, will have been distorted by the 
joint pressure. Grinding or lapping of the flange to the 
required flatness and smoothness is necessary before 
the transistor is remounted. 

Mounting sequence 

• Apply a thin layer of evenly-distributed heatsink 
compound to the flange. 

• Position the device with flat washers in place. 

• Tighten the screws until finger-tight (0.05 Nm). 

• Further tighten the screws until the specified torque is 
reached (do not lubricate); for torques, refer to the 
package outlines section of this data handbook. 

• To lock mounting screws, allow about 30 minutes for 
them to bed-down after the specified torque has been 
applied, re-tighten to the specified torque and apply 
locking paint. 
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Thermal behaviour 

The coefficients of linear thermal expansion (a) shown in Table 2 can be used to calculate the thermal expansion of the 
different header parts. 

Table 2 Coefficients of linear thermal expansion of flange-mounted packages 

SYMBOL PACKAGE FLANGE LEAD FRAME UNIT 

a 

SOT 119 

18.3>< 10 6 7.5 x 10-6 to 8.5 x 10-6 K-1

SOT 121 

SOT 123 

SOT160 

SOT161 

SOT 171 

SOT279 

SOT262 6.5 x 10-6 7.5 x 10-6 to 8.5 x 10-6 K-1

SOT289 6.5>< 10-6 5.7 x 10-6 to 6.2 x 10-6 K-1

CAPSTAN HEADERS 

Table 3 Mounting data for capstan headers 

ITEM 
MOUNTING STUD DIAMETER 

TOLERANCE UNIT 
1/4

gI8" 1/2„

Thread 8-32 UNC-2A(B) 10-32 UNF-2A(B) 1/4" x28 UNF-2A(B) - -

Maximum diameter 
of threaded stud 

4.14 4.80 6.33 - mm 

Diameter of heatsink 
mounting hole 

4.15 4.85 6.35 +0.05/-0 mm 

Mounting nut 
thickness 

3.5 and 5 5 5.5 — mm 

Mounting nut torque: 

minimum 

maximum 

0.75 

0.85 

1.5 

1.7 

2.3 

2.7 

- 

— 

Nm 

Nm 

Distance from 
heatsink to 
printed-circuit board 

2.9 3.8 4.8 +0/-0.2 mm 
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Mounting recommendations 

• Avoid, as much as possible, use of flux or flux solutions 
because flux can penetrate even hermetically sealed 
ceramic-capped transistors. Tin and wash the 
printed-circuit boards before mounting the power 
transistors, then solder the transistors into place without 
using flux. 

• Transistor leads may be tinned by dipping them 
full-length into a solder bath at a temperature of about 
230 °C. No flux should be used during tinning. 

• Heatsink surfaces at the mounting hole are to be flat, 
parallel and free of burrs or oxidation. 

• Do not use locking washers, their locking action can 
deteriorate in time due to the comparative softness of 
most heatsink materials. A flat washer can be used to 
spread the joint pressure. 

• Ensure a positive clearance exists between leads and 
printed circuit board, this prevents upward lead-bending 
and consequent damage to the encapsulation 

• Recommended heatsink compounds: WPS II 
(silicone-free) from Austerlitz-Electronics; Comp. Trans. 
from KF; 340 from Dow Corning; Trans-Heat from E. 
Friis-Mikkelsen. 

• The full mounting nut torque should be applied only once 
in the life of a transistor. For pre-assembly testing, apply 
no more than two-thirds of the specified torque. 

Mounting sequence 

• Apply a thin layer of evenly-distributed heatsink 
compound to the heatsink. 

• Position the device with a flat washer in place. 

• Tighten the screws until finger-tight (0.05 Nm). 

• Further tighten the screws until the specified torque is 
reached (do not lubricate); for torques, refer to the 
package outline section of this data handbook. 

• To lock mounting screws, allow about 30 minutes for 
them to bed-down after the specified torque has been 
applied, re-tighten to the specified torque and apply 
locking paint. 

HANDLING MOS DEVICES 

Electrostatic charges 

Electrostatic charges can exist in many things; for 
example, man-made-fibre clothing, moving machinery, 
objects with air blowing across them, plastic storage bins, 
sheets of paper stored in plastic envelopes, paper from 
electrostatic copying machines, and people. The charges 

are caused by friction between two surfaces, at least one 
of which is non-conductive. The magnitude and polarity of 
the charges depend on the different affinities for electrons 
of the two materials rubbing together, the friction force and 
the humidity of the surrounding air. 

Electrostatic discharge is the transfer of an electrostatic 
charge between bodies at different potentials and occurs 
with direct contact or when induced by an electrostatic 
field. Our RE Power MOS transistors are sensitive to 
electrostatic discharge and, to avoid damage, the following 
precautions must be taken. 

Work station 

Figure 1 shows a working area suitable for safely handling 
electrostatic sensitive devices. It has a work bench, the 
surface of which is conductive or covered by an antistatic 
sheet. Typical resistivity for the bench surface is between 
1 and 500 kS2 per cm2. The floor should also be covered 
with antistatic material. 

The following precautions should be observed: 

• Persons at a work bench should be earthed via a wrist 
strap and a resistor. 

• All mains-powered electrical equipment should be 
connected via an earth leakage switch. 

• Equipment cases should be earthed. 

• Relative humidity should be maintained between 50 and 
65%. 

• An ionizer should be used to neutralize objects with 
immobile static charges. 

Receipt and storage 

Our devices are packed for dispatch in antistatic 
conductive containers, usually boxes, tubes or blister tape. 
The fact that the contents are sensitive to electrostatic 
discharge is shown by warning labels on both primary and 
secondary packing. 

The devices should be kept in their original packing whilst 
in storage. If a bulk container is partially unpacked, the 
unpacking should be performed at a protected work 
station. Any devices that are stored temporarily should be 
packed in conductive or antistatic packing or carriers. 

Assembly 

The devices must be removed from their protective 
packing with earthed component pincers or short-circuit 
clips. Short-circuit clips must remain in place during 
mounting, soldering and cleansing/drying processes. Do 
not remove more devices from the storage packing than 
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are needed at any one time. Production/assembly 
documents should state that the product contains 
electrostatic sensitive devices and that special precautions 
need to be taken. 

All tools used during assembly, including soldering tools 
and solder baths, must be earthed. All hand tools should 
be of conductive or antistatic material and, where possible, 
should not be insulated. 

Measuring and testing of completed circuit boards must be 
done at a protected work station. Place the soldered side 

of the circuit board on conductive or antistatic foam and 
remove the short-circuit clips. Remove the circuit board 
from the foam, holding the board only at the edges. Make 
sure the circuit board does not touch the conductive 
surface of the work bench. After testing, replace the circuit 
board on the conductive foam to await packing. 

Assembled circuit boards should be handled in the same 
way as unmounted devices. They should also carry 
warning labels and be packed in conductive or antistatic 
packing. 

(1) Earthing rail. 
(2) Resistor (500 kO ±10%, 0.5 W). 
(3) Ionizer. 
(4) Work bench. 

(5) Chair. 

(6) wrist strap. 
(7) Electrical equipment. 
(8) Conductive surface/antistatic sheet. 
(9) Antistatic floor. 

Fig.1 Protected work station. 
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 J  BFQ42 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile 
transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. The 
BFQ42 is especially suited as a driver transistor for the BLW29 in a two-stage wideband or semi-wide-
band v.h.f. amplifier delivering 15W output power. 

It has a TO-39 metal envelope with the collector connected to the case. 

QUICK REFERENCE DATA 

R.F. performance up to Tamb = 25 °C; Rth c-a = 32 K/W 

mode of operation VCE f PL Gp ~1 zi YL 
V MHz W dB % SZ mS 

c.w. class-B 13,5 175 2 > 11 > 60 7,8—j4,6 22—j18 

c.w. class-B 12,5 175 2 typ. 10,5 typ. 65 — — 

MECHANICAL DATA 

Fig.1 TO-39/1; collector connected to case. 

Maximum lead diameter is guaranteed only for 12,7 mm. 

Dimensions in mm 

+ 0,51 
max 

7z 59322? 
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BFQ42 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE =0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

Total power dissipation up to Tmb = 25 °C 

Storage temperature 

Junction temperature 

1 

IC

(A) 

0,5 

0,3 

0,2 

0,1 

7Z77613 

h o ~ 

a 

T 

d~6 ,. 
'o ° 

5 6 7 8 910 

(1) Mounted on a heatsink. 

3

VCE (V) 20 

S heatsink 7277577 

(2) Free-air operation; using a spring cooling clip. 

Fig. 2 D.C. SOAR. 

top view 

10 

Ptot 
(W) 

5 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Ptot 

Tstg 
T1 

max. 36 V 

max. 18 V 

max. 4V 

max. 0,6 A 

max. 1,8 A 

max. 7,2 W 

—65 to + 200 °C 

max. 200 °C 
7Z77614 

derate by 
0,037 W/K 

  (2) derate by 

0,016 W/K 

0 50 100 150 

Th, Tamb (° C) 

(1) Short-time r.f. operation during mismatch; 

Rth mb-h = 3 K/W; Rth c-a - 32 K/W; 
f 1 MHz. 

(2) Continuous d.c. and r.f. operation; 

Rth mb-h = 3 K/W; Rth c-a = 32 K/W. 

Fig. 3 Total power dissipation; VCE 16,5 V. 
— — — Mounted on a heatsink. 
  Free-air operation; using a spring 
cooling clip having a thermal resistance 
of 32 K/W. 
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V.H.F. power transistor BFQ42 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to case 

From mounting base to heatsink 

CHARACTERISTICS 

Tj=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=2mA 

Collector-emitter breakdown voltage 
open base; IC = 25 mA 

Emitter-base breakdown voltage 
open collector; IE = 1 mA 

Collector cut-off current 
VBE = 0; VCE = 18 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain 
IC=0,25 A;VCE=5V 

Collector-emitter saturation voltage* 
IC=0,75 A; IB=0,15A 

Transition frequency at f = 100 MHz 
-I E = 0,25 A; VCB = 13,5 V 
-IE = 0,75 A; VCB = 13,5 V 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB =13,5V 

Feedback capacitance at f = 1 MHz 

IC = 20 mA; VCE = 13,5 V 

* 

* Measured under pulse conditions: tp 200 µs; S 0,02. 

Rth j-mb 

Rth j-c 

Rth mb-h 

= 24 K/W 

= 29 K/W 

= 3 K/W 

V(BR)CES > 36 V 

V(BR)CEO > 18 V 

V(BR)EBO > 4 V 

ICES < 1 mA 

ESBO > 0,5 mJ 
ESBR > 0,5 mJ 

typ. 30 
h F E 10 to 60 

VCEsat typ. 0,9 V 

fT typ. 750 MHz 
fT typ. 625 MHz 

Cc typ. 8,6 pF 

Cre typ. 3,8 pF 
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BFQ42 

J~ 

1000 

fT

(MHz) 

500 

0 

40 

hFE 

20 

7Z7 76 15 

7  VCE= — 

13,5 V 
I 
5V 

20 

Cc
(p F) 

10 

0   0 

7277616 

 typ 

0 05 IC (A) 15 0 5 10 VCB (V 15 

Fig. 4 Typical values; T1 = 25 °C. Fig. 5 IE = le = 0; f= 1 MHz; T = 25 °C. 

7Z77617 

ty p 

0 05 

Fig. 6 VCB = 13,5 V; f = 100 MHz; T1 = 25°C. 

—IE (A) 15 
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V.H.F. power transistor BFQ42  ,J [  
APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Tamb = 25 0C; Rth c-a = 32 K/W 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) 
n 

(%) 

z•i (S2) YL (mS) 

175 

175 

13,5 

12,5 

2 

2 

<0,16 

- 

> 11 

typ. 10,5 

<0,25 > 60 

typ.65 

7,8-j4,6 

- 
22- j18

- 

502 

Ri 

L5 

L2 

+VCC

Fig. 7 Test circuit; c.w. class-B. 

C5 

List of components: 
C1 = C2 = C5 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 100 pF ceramic capacitor 
C4 = 100 nF polyester capacitor 
C6 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 

L1 = 3 turns enamelled Cu wire (1,0 mm); in dia. 4,0 mm; length 4 mm; leads 2 x 5 mm 
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L5 = 4 turns Cu wire (1,0 mm); int. dia. 6,0 mm; length 6 mm; leads 2 x 5 mm 

R 1 = 220 S2 carbon resistor 
R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 

I 
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BFQ42 

APPLICATION INFORMATION (continued) 

110 

7Z77578.1 

55 

7Z77579 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 

Material of printed-circuit board: 1,6 mm epoxy fibre-glass. 

The length of the external emitter lead is 1,2 mm. 
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V.H.F. power transistor BFQ42 

4 

2 

0 

7Z77618 

VCE = 13,5 V - 

r 
12,5 V-

/ 

/ 

/ 

/ 

/

/ 

0 100 200 300 
PS (m W) 

Fig. 9 Typical values; f = 175 MHz; 

Tamb = 25 °C; Rth c-a = 32 K/W. 

20 

Gp

(dB) 

10 

0 

7Z77619 

/ 
I

/ 
/ 

i r 

n 

~Gp

0 1 2 PL IW) 3

100 

50 

0 

Fig. 10 Typical values; f = 175 MHz; 

Tamb = 25 °C; — VCE = 13,5 V; 

--- VCE = 12,5V; Rth c a = 32 K/W. 
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APPLICATION INFORMATION (continued) 

7277620 

12  VCE 

VCEnom 

1 1 

Fig. 11 R.F. SOAR (short-time operation 
during mismatch); f = 175 MHz; Th = 70 °C; 

Rth mb-h = 3 K/W; VCEnom = 13,5 V or 12,5 V; 

PS = PSnom at VCEnom and VSWR = 1. 

2,5 

P Lnom 
(W) 

(VSWR = 1) 
2 

,5 

0,5 
12  VCE 

VCEnom 

1 1 

7277621 

Fig. 12 R.F. SOAR (short-time operation 
during mismatch); f = 175 °C; Tamb = 70 °C; 

Rth c a = 32 K/W ; VCEnom = 13,5 V or 12,5 V; 

PS = PSnom at VCEnom and VSWR = 1. 

Note to Figs 11 and 12: 
The transistor has been developed for use with unstabilized supply voltages. As the output power and 
drive power increase with the supply voltage, the nominal output power must be derated in accordance with 
the graph for safe operation at supply voltages other than the nominal. The graph shows the permissible 
output power under nominal conditions (VSWR = 1), as a function of the expected supply over-voltage 
ratio with VSWR as parameter. 

The graph applies to the situation in which the drive (PS/PSnom) increases linearly with supply over-
voltage ratio. 
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V.H.F. power transistor BFQ42 

OPERATING NOTE Below 100 MHz a base-emitter resistor of 22 S2 is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only. 

+30 

rig xi 
(c

) 

+20 

+10 

0 

-10 

-20 

-30 

30 

Gp

(dB) 

20 

10 

0 

7Z77622 

ri 

xi 

0 200 f (MHz) 400 

Fig 13 
7277624 

0 200 f MHz) 400 

60 

AL 
(d) 

40 

20 

0 

7Z77623 

RL CL

AL 

7 
0 200 f(MHz) 

Fig. 14. 

0 

CL
(p F) 

400 

Conditions for Figs 13, 14 and 15: 

Typical values; VCE = 13,5 V; PL = 2 W; 

Tamb = 25 OC; Rth c-a = 32 K/W. 

Fig. 15. 

20 

40 

60 

September 1981 45 





BFQ43 
BFQ43S 

V.H.F. POWER TRANSISTORS 

N-P-N silicon planar epitaxial transistors intended for use in class-A, B or C operated mobile transmitters 
with a nominal supply voltage of 13,5 V. The transistors are resistance stabilized and guaranteed to with-
stand severe load mismatch conditions with a supply over-voltage to 16,5 V. The BFQ43 and BFQ43S 
are especially suited as driver transistors for the BLW31 in a two-stage wideband or semi-wideband 
v.h.f. amplifier delivering 28 W output power. 

The BFQ43 and BFQ43S have a TO-39 metal envelope with the emitter connected to the case which 
enables excellent heatsinking and emitter grounding. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp 
dB 

n 
% 

zi 
S2 

YL 
mS 

c.w. class-B 

c.w. class-B 

13,5 

12,5 

175 

175 

4 

4 

> 12 

typ. 12 

> 55 

typ. 60 

3,2 + j0,03 

— 

53—j29 

— 

MECHANICAL DATA 

Fig.1 TO-39/3; emitter connected to case. 

max 45~ ► 

1,0 8,5 
max R max 

- 5,08 f 

f _ 9.4 
max 

1 

Maximum lead diameter is guaranteed only for 12,7 mm. 

* Max. 4,9 for BFQ43S. 

f_ 6.6 
max 

Dimensions in mm 

. -__ 12 7 ___ . 
min 

  0,51 
4 max 

7Z78135 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. 
The device is entirely safe provided that the BeO disc is not damaged. 
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BFQ43 
BFQ43S 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f > 1 MHz 

Total power dissipation up to Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

2 

IC

(A) 

1 

0,5 

0,1 

7277626 

6~ 

5 10 20 
VCE IV) 

Fig. 2 D.C. SOAR. 

30 

15 

Ptot 
(W) 

10 

5 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Ptot 

Tstg 
Tj 

max. 36 V 

max. 18 V 

max. 4V 

max. 1,25 A 

max. 3,75 A 

max. 12 W 

—65 to + 175°C 

max. 200 °C 

7277627 

(1) 

(2) 

0  
0 50 Th °C) 100 

(1) Short-time r.f. operation during mismatch; 
f 1 MHz. 

(2) Continuous d.c. and r.f. operation; derate 
by 0,05 W/K. 

Fig. 3 Total power dissipation; VCE 5 16,5 V. 

THERMAL RESISTANCE (dissipation = 4W; Tmb = 82 °C, i.e. Th = 70 °C) 

From junction to mounting base 

From mounting base to heatsink 
Rth j-mb 18 K/W 

Rth mb-h = 3 K/W 
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I I V.H.F. power transistors BFQ43 
BFQ43S 

CHARACTERISTICS 

T~=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=5mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; 'E = 2 mA 

Collector cut-off current 
VBE = 0; VCE = 18 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain 

VIBRICES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

IC=0,5A;VCE=5V hFE 

Collector-emitter saturation voltage 
IC=1,5A; IB=0,3A 

Transition frequency at f = 100 MHz 
-IE=0,5A;VCB=13,5V 
—IE=1,5A;VCB=13,5V 

VCEsat 

fT 
fT 

> 36V 

> 18V 

> 4V 

< 2 mA 

> 0,5 mJ 
> 0,5 mJ 

typ. 40 
10 to 80 

typ. 0,9 V 

typ. 750 MHz 
typ. 625 MHz 

Collector capacitance at f = 1 MHz 
IE = le = 0; VCB = 13,5 V Cc typ. 15 pF 

Feedback capacitance at f = 1 MHz 
IC = 20 mA; VCE = 13,5 V Cfe typ. 7,3 pF 

* Measured under pulse conditions: tp S 200 µs; S c  0,02. 
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BFQ43 
BFQ43S 

60 

hFE 

40 

20 

7277628 

VCE = 
13,5 V" 

5V 

0  
0 IC (A) 

Fig. 4 Typical values; T1 = 25 °C. 

1500 

fT

(MHz) 

1000 

500 

0 

60 

Cc
(p F) 

40 

20 

7Z77629 

typ 

0  
2 0 10 VCB (V 20 

Fig.5 IE =le =0;f=1 MHz;T~=25°C. 

7Z77630 

typ 

0 05 1 15

Fig. 6 VCB = 13,5 V; f = 100 MHz; T = 25 °C. 

2 
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V.H.F. power transistors BFQ43 
BFQ43S 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (VI PL (W) PS (W) Gp (dB) IC (A) 17 (%) zi (SZ) YL (mS) 

175 13,5 4 <0,25 > 12 <0,54 > 55 3,2 + j0,03 53- j29 

175 12,5 4 - typ. 12 - typ.60 - - 

Cl 

50U 

Fig. 7 Test circuit; c.w. class-B. 

+VCC 

C5 

7Z77637.1 

5 0 S2 

List of components: 
Cl = C5 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 100 pF ceramic capacitor 
C4 = 100 nF polyester capacitor 

L1 = 2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3 mm; leads 2 x 5 mm 
L2 = 7 turns enamelled Cu wire (0,5 mm); in dia. 3,0 mm; length 4 mm; leads 2 x 5 mm 
L3 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = 4 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 5 mm; leads 2 x 5 mm 
L6 = 5 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 7,5 mm; leads 2 x 5 mm 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 

•'•') 
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BFQ43 
BFQ43S J

APPLICATION INFORMATION (continued) 

110 

7Z77575.1 

7Z77576 

55 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 

Material of printed-circuit board: 1,6 mm epoxy fibre-glass. 

The case is directly grounded on the printed-circuit board. 
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V.H.F. power transistors BFQ43 
BFQ43S 

7,5 

PL

(W) 

5 

2,5 

7Z77631 

Th = 25 ° C 

Th = 70 ° C 

/

0  
0 05 PS (W) 

Fig. 9 Typical values; f = 175 MHz; 
VCE = 13,5 V; — — — VCE = 12,5 V. 

5 

PLnom 
(W) 

(VSWR = 1) 

4,5 

3,5 

3 
12  VCE 

VCEnom 

1 1 

7Z77633 

20 

Gp

(dB) 

10 

7277632 

Gp

1
Th=25 ° C -

70 ° C 

TI 
i 

70 ° C 
25 ° C_ 

100 

50 

0   0 
0 25 5 PL (W) 7 5 

Fig. 10 Typical values; f = 175 MHz; 
 VCE = 13,5 V; — — — VCE = 12,5 V. 

Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Th = 70°C. 

Rth mb-h = 3 K/W; VCEnom = 13,5 or 12,5 V; 

PS = PSnom at VCEnom and VSWR = 1. 

The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the 
expected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (PS' Snom increases linearly with supply 
over-voltage ratio. 
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BFQ43 
BFQ43S 

OPERATING NOTE Below 140 MHz a base-emitter resistor of 10 SZ is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only. 

+10 7277634 
30  

1  ° 
ri 
xi 

( 2) 

+5 

0 

-5 
0 

xi 

r1

xi 

30 

Gp

(dB) 

20 

10 

0 

250 f(MHz) 500 

Fig. 12. 
7Z77636 

250 0 f (MHz 500 

RL

( 1 

20 

10 

0 

7277635 

CL

AL 

I AL 

0 

CL

(p F) 

25 

50 

75 
250 f (MHz) 500 

Fig. 13. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 13,5 V; I = 4W; 
Th = 25 °C. 

Fig. 14. 
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 J L BFS22A 

V.H.F. POWER TRANSISTOR 

N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized. Every tran-
sistor is tested under severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a TO-39 metal envelope with the collector connected to the case. 

QUICK REFERENCE DATA 

R.F. performance up to Tmb = 25 oC in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

n 

% 
zi 
SZ 

YL 
mS 

c.w. 
c.w. 

13,5 
12.5 

175 
175 

4 
4 

> 8 
tvq.8 

> 60 
tva.60 

3,9+j2,2 
— 

37—j22 
— 

MECHANICAL DATA 

Fig.1 TO-39/1 ; collector connected to case. 

Maximum lead diameter is guaranteed only for 12,7 mm. 

Accessories: 56245 (distance disc). 

Dimensions in mm 

max 

7z 59322.1 
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BFS22A 

  L 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector -base voltage (open emitter) 
peak value 

VCBOM max. 36 V 

Collector -emitter voltage (open base) VCEO max. 18 V 

Emitter -base voltage (open collector) VEBO max. 4 V 

Collector current (average) IC(AV) max. 0.75 A 

Collector current (peak value) f > 1 MHz ICM max. 2.25 A 

Total power dissipation up to Tmb = 25 ° C 
f> 1 MHz Ptot max. 8 W 

10 

Ptot 

IW) 

7.5 

5 

2.5 

0 

7 Z 60974 

I I I I 

VCE s16.SV _ 
p f >1MHz 

short time 
_operat on a6 j

V S.W.R.>3 
4 

~6 

norma operation 
V. SW. R <3 

50 100 Tmb(°C) 150 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 
with a boron nitride washer 
for electrical insulation 

1 

IC
IA) 
0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.15 

Z60973 

K/W 

O.C.SOAR ITmb=25°C 

6 7 8 9 10 VCE (V) 20 

Tstg -65 to +200 ° C 

Tj max. 200 ° C 

Rth j -mb = 22 K/W 

Rth mb-h = 2.5 
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V.H.F. power transistor BFS22A 

CHARACTERISTICS 

T~ = 25°C unless otherwise specified 

Collector cut-off current 

IB = 0; VCE = 14V 

Breakdown voltages 

'CEO 5 mA 

Collector -base voltage 
open emitter, IC = 1 mA V(BR)CBO > 36 V 

Collector -emitter voltage 
open base, IC = 10 mA V(BR)CEO > 18 V 

Emitter -base voltage 
open collector, IE = 1 mA V(BR)EBO > 4 V 

Transient energy 

L=25mH;f=50 Hz 
open base E > 0.5 mS 

-VBE =1.5 V; RBE = 3352 E > 0.5 mS 

D. C. current gain 

IC = 500 mA; VCE = 5 V hFE > 5 

Transition frequency 

IC = 350 mA; VCE = 10 V fT typ. 700 MHz 

Collector capacitance at f = 1 MHz 
typ. 15 pF 

IE = Ie = 0; VCB = 15 V Cc
20 pF 

Feedback capacitance at f = 1 MHz 

IC = 50 mA; VCE = 15 V -Cre typ. 11 pF 
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BFS22A 

1000 

fT

(MHz) 

750 

500 

250 

0 

7Z60975 

VCE=10V 

typ 

0 0.5 

30 

Cc

(pF) 

20 

10 

1 1.5 2 

7Z 60970 

IE=Ie=O 
f=1MHz 

typ 

0  
0 10 VCa CV) 20 

25 IL(A) 3 
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V.H.F, power transistor BFS22A 

APPLICATION INFORMATION 

R.F. performance in c. w. operation (unneutralised common-emitter class B circuit) 

f = 175 MHz; Tmb up to 25°C 

VCC(V) PS(W ) PL(W) 1C(A) Gp(dB) 
zi(c≥) 

YL(mS) 

13.5 
12.5 

< 0.63 
typ. 0.63 

4 
4 

< 0.49 
typ. 0.53 

>8 
typ. 8 

> 60 
typ. 60 

3.9+j2.2 37-j22 

Test circuit 

son 

Cl = Co = 4 to 29 pF air trimmer with insulated rotor 
C2 = C7 = 4 to 29 pF air trimmer with non-insulated rotor 
C3 = 39 pF ceramic 
C4 = 100 pF ceramic 
C5 = 15 nF polyester 

L1 = l turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm 
L2 = 6 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm 
L3 = L6 = ferroxcube choke (code number 4312 020 36640) 
L4 = 8 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm 
L5 = 5 turns enamelled Cu wire (1.0 mm);winding pitch 1.0 mm; in diam. 8 mm; 

leads 2 x 10 mm 
L7 = 7 turns enamelled Cu wire (1.0 mm);winding pitch 1.0 mm; int. diam. 6 mm; 

leads 2 x 5 mm 

R1 = R2 = 10 Q carbon 
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BFS22A JL 
7.5 7260969 

P~ 

(W) 

5 

2.5 

0 

f=175MHz 
Tmb=25°C 

typ 
typ 

Vcc =13.5V 

12.5 V 

0 05 P5 (W) 
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V.H.F. power transistor BFS22A 

R.F. SOAR 

5 

PLnom  
(W) 
V.S.W.R.=1 

4 

3 

2 

PSnom 1  
10 

1. 

1.1 

Conditions for R.F. SOAR: 

f = 175 MHz 
Tmb = 70 °C 
VCCnom-  12.5 or 13.5 V 

7Z60971 _. Z60972 

RF.SOAR 

5  

PLnom  
(WI 
V.S. W.R.=1 

4 

3 

2 

P 'a 
  So 

1 
10 

1.2 

1.1 

PSnom = PS at VC = VCCnom and V.S.W.R. = 1 

1.4 PSnom 

12 Vcc 
VCCnom 

The transistor has been developed for use with unstabilized supply voltages. As the 

output power and drive power increase with the supply voltage, the nominal output 

power must be derated in accordance with the graphs above for safe operation at 

supply voltages other than the nominal. The graphs show the allowable output power 

under nominal conditions. as a function of the supply overvoltage ratio, with V. S. W. R. 
as parameter. 
The left hand graph applies to the situation in which the drive (PS/PSnom) increases 
linearly with supply overvoltage ratio. 
The right hand graph shows the derating factor to be applied when the drive ( / nom) 
increases increases as the square of the supply overvoltage ratio (VCC/VCCnom' 
Depending on the operating conditions, the appropriate deratingfactor may lie in the 

region between the linear and the square -law functions. 

September 1981 61 



BFS22A 

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q is recommended to 
avoid oscillation. This resistor must be effective for both d, c. and r. f. 

7Z68907 

10 

ri 
Xi 

(c≥) 

5 

0 

5 

-10 
0 

20 

Gp

(dB) 

15 

10 

5 

0 

power gain versus frequency 
(class B operation) 

VCC = 13,5 V 
PL=4W 
Tmb = 25 ° C 
typ. values 

0 100 

7Z68908 

input impedance (series com-
ponents) versus frequency 
(class B operation) 

ri

Xi 

— rl 

xi—, ,
VCC = 13,5 V—
PL=4W 
Tmb = 25 ° C 
typ. values 

—
—
—

1 
100 

100 

RL 
(c≥) 

75 

50 

25 

0 
200 300 

f (MHz) 

200 300 
f (MHz) 

7Z68909 

load impedance (parallel com-
ponents) versus frequency 
(class B operation) 

VC = 13,5 V 

Tmb 

4 

2  °C[yp. values C
25 

C L

(pF) 

—R L 50 

L-
75 

-CL 

100 200 300 
f (MHz) 
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BFS23A 

V.H.F. POWER TRANSISTOR 

N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 28 V. The transistor is resistance stabilized. Every tran-
sistor is tested under severe load mismatch conditions. 

It has a TO-39 metal envelope with the collector connected to the case. 

QUICK REFERENCE DATA 

R.F. performance up to Tmb = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE f PL Gp 
n 

zi YL 
V MHz W dB % S2 mS 

c.w. 28 175 4 >1O >65 2,3 +j1,6 8,9 — j18,1 

MECHANICAL DATA Dimensions in mm 

Fig.1 TO-39/1; collector connected to case. 

e 

I 
8,5 

max 

5,08 --

- ---  9.4 —m ax 

Maximum lead diameter is guaranteed only for 12,7 mm. 

Accessories: 56245 (distance disc). 

max 

______• 0,51 4 max 
0 

.,  127  
min 7Z 59322 i 
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BFS23A 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f > 1 MHz 

Total power dissipation up to Tmb = 25 ° C 
f>1MHz 

10 

Ptot 

IW) 

7.5 

5 

2.5 

0 

VCBOM max. 65 V 

VCEO max. 36 V 

VEBO max. 4 V 

1C(AV) max. 0.5 A 

1CM max. 1.5 A 

ptot max. 8 W 

7260979 7z n o
[ I 1 1 

VCE~ 28V _ 
p f 1MHz 

short time
_operat on
V S.W. R.> 3 b 

norma operation 
V. S.W. R< 3 

50 100 Tmb(°C) 150 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 
with a boron nitride washer 
for electrical insulation 

IC
(A) 

0.5 

0.4 

0.3 

0.2 

0.1 
10 20 30 L.0 

VCE (V) 

Tstg —65 to +200 °C 

Tj max. 200 °C 

Rth j-mb = 22 K/W 

Rth mb-h = 2.5 K/W 

DC. SOAR  I Tmb=25°C

64 September 1981 



V.H.F. power transistor BFS23A 

CHARACTERISTICS 

T~ = 25 °C unless otherwise specified 

Collector cut-off current 

IB = 0; VCE = 28 V 

Breakdown voltages 

10EO 

Collector-base voltage 
open emitter, IC = 1 mA V(BR)C13O > 65 V 

Collector-emitter voltage 
open base, IC = 10 mA V(BR)CEO > 36 V 

Emitter-base voltage 
open collector; I E = 1 mA V(BR)EBO > 4 V 

Transient energy 

L=25mH;f=50 Hz 
open base E > 0. 5 ms 
—VBE = 1. 5 V ; RBE = 33 ? E > 0.5 ms 

D.C. current gain 

IC=500mA;VCE =SV hFE > 5 

Transition frequency 

IC = 400 mA; VCE = 20 V f r typ. 500 MHz 

Collector capacitance at f = 1 MHz 

IE = Ie = 0; VC13 = 30 V Cc
typ. 
< 

10 
15 

pF 
pF 

Feedback capacitance at f = l MHz 

IC = 25 mA; VC E = 30 V -CTe typ. 7.5 pF 
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BFS23A J  
600 

fT

(MHz) 

400 

200 

0 

7Z60962 

VIE=20V 

typ 

0 0.5 

20 

Cc

(pF) 

15 

10 

5 

0 

15 

7260976 

f=1MHz 

typ 

0 10 20 VCB(V) 30 

I0(A) 2 
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V.H.F. power transistor BFS23A 

APPLICATION INFORMATION 

R. F. performance in c. w. operation (unneutralised common-emitter class B circuit) 

VCC=28 V;T upto25 ° C 

f(MHz) PS (W) PL (W) IC (A) Gp (dB) ri (I) zi (Q) YL (mS) 

175 < 0.40 

Test circuit 

son 

C1=C6=4to29pF 
C2=C7=4to29pF 
C3= 39 pF 
C4 = 100 pF 
C5= 15 nF 

4 < 0.22 > 10 > 65 

air trimmer with insulated rotor 
air trimmer with non-insulated rotor 
ceramic 
ceramic 
polyester 

L1 = 1 turn enamelled Cu wire (1. 
L2 = 6 turns enamelledCuwire (0. 
L3 = L6 = ferroxcube choke (code 
L4 = 8 turns enamelledCuwire (0. 
L5 = 5 turns enamelled Cuwire (1. 

leads 2 x 10 mm 
L7 = 4 turns enamelled Cu wire (1. 

leads 2 x 5 mm 

Rl = R2 = 10 Sl carbon 

2.3+j 1.6 8.9 -j18.1 

0 mm); in diam. 10 mm; leads 2 x 10 mm 
7 mm); int. diam. 4 mm; leads 2 x 10 mm 
number 4312 020 36640) 
7 mm); int. diam. 4 mm; leads 2 x 10 mm 
0 mm); winding pitch 1.0 mm; int. diam. 8 mm; 

0 mm); winding pitch 1.0 mm; int. diam. 6 mm; 

I 
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BFS23A 

7.5 
7Z60977 75 7Z60991 

R.F SOAR 

P~ 

IW) 

5 

2.5 

0 

Vcc°28V 
f°175 MHz  
Tmb=25°C  

P~ 

(W) 

5 

2.5 

0  

Vcc= 28V 

f=175 MHz 

Tmb=50°C 

70°C 

90°C 

Yp 

0 0.25 PS (W) 0.5 1 10 
V.S.W.R. 

50 

For high voltage operation, a stabilized 
power supply is generally used. 
The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat-
sink temperature as parameter. 
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V.H.F. power transistor BFS23A 

OPERATING NOTE Below 100 MHz a base -emitter resistor of 10 l≥ is recommended to 

avoid oscillation. This resistor must be effective for both d.c. and r.f. 

20 

10 

0 

-10 
0 

30 

Gp

(dB) 

20 

10 

0 

7Z68910 

power gain versus frequency 
(class B operation) 

VCC = 28 V 
PL=4W 
Tmb = 25 °C 
typ. values 

0 

7Z68911 

input impedance (series com-
ponents) versus frequency 
(class B operation) 

I 
VCC = 28 V 
PL=4W 
Tmb = 25 °C 
typ. values 

— 
_ 
—

ri 
xi 

~"ri 

xi 

200 f (MHz) 400 

200 f (MHz) 400 

300 

RL 

(c≥) 

200 

100 

0 

7Z68912 

load impedance (parallel com-
ponents) versus frequency 
(class B operation) 

VCC = 28 V 
PL=4W 
Tmb = 25 °C 
typ. values 

_R L_ 

CL 

20 

L R L 
CL

(pF) 

40 

CL 

0 200 f (MHz) 400 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

FEATURES PIN CONFIGURATION 

• High power gain 

• Low noise figure 

• Good thermal stability 

• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for SSB transmitter 
applications in the HF frequency 
range. 

The transistor is encapsulated in a 
4-lead, SOT123 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

Matched gate-source voltage (Vcs) 
groups are available on request. 

PINNING - SOT123 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 

4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION f 
(MHz) 

Vos 
(V) 

to 
(A) 

PL
(W) 

C'o
(dB) 

~o 

~O
(note 1) 

da 
(dB) 

SSB, class-A 28 28 1.3 8 (PEP) > 24 - < -40 

SSB, class-AB 28 28 — 30 (PEP) typ. 20 typ. 40 typ. —35 

Note 

1. 2-tone efficiency. 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VD drain-source voltage — 65 V 

±Vcss gate-source voltage — 20 V 

Ip DC drain current — 6 A 

total power dissipation up to Tmb = 25 °C — 68 W 

T 9 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

R,h i-mb thermal resistance from junction to mounting base 2.6 K/W 

A,6 , b-h thermal resistance from mounting base to heatsink 0.3 K/W 

1 

0.) 

MFA901 

/

/ 

(Z) 

/ 

10 100 
Vps (V) 

(1) Current is this area may be limited by 8051001• 
(2) T b = 25 °C. 

Fig.2 DC SOAR. 

100 

Plot 
(w) 

80 

60 

40 

20 

7287812 

(1) 

(2) 

40 80 120 160 Th (°C) 

(1) Short-time operation during mismatch. 

(2) Continuous operation. 

Fig.3 Power/temperature derating curves. 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

CHARACTERISTICS 
T) = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(8R)DSs drain-source breakdown voltage ID = 10 mA; VGs = 0 65 — — V 

loss drain-source leakage current VGs = 0; VDs = 28 V — — 2 mA 

Icss gate-source leakage current ±VGs = 20 V; VDs = 0 - - 1 µA 

V G$(Ih) gate-source threshold voltage ID = 10 mA; VDs = 10 V 2 — 4.5 V 

AV Gs gate-source voltage difference 
of matched devices 

ID = 10 mA; VDs = 10 V - - 100 mV 

g,s forward transconductance ID = 1.5 A; VDs = 10 V 1.2 - - S 

RDS(° ) drain-source on-state resistance ID = 1.5 A; VGs = 10 V - 0.4 0.75 Q 

losx on-state drain current VGs = 10 V; VDs = 10 V - 10 — A 

C~ input capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 125 — pF 

C~ output capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 75 — pF 

C,s feedback capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 7 — pF 

0 

2 

4 

6 
3 4 10 02 0 

ID (mA. 
0 

VDs = 10 V. 

7Z81805.I 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 

12 

1O

(A) 

8 

4 

728,810 

T) =25 ° C 

,._ 125 ° C 

/ 
/

/ 
/ 

I 

10 

VDs = 10V. 

VGs (V) 
20 

Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

0.8 

R DS(on) 
(12) 

0.6 

0.4 

0.2 

0  0 

7781807.1 

40 80 120 160 T( (°C) 

ID =1.5A;V00 =10 V. 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 

25 
Crs 
(pF) 

20 

15 

10 

5 

0 
0 10 20 30 

VDS (V) 

Vcs = 0; f = 1 MHz. 

MRA900 

Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 

240 
C 

(p F) 

180 

120 

60 

7Z81809.1 

 Cis 

c os 

10 

Vcs = 0; f = 1 MHz. 

20 30 40 V00

Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

APPLICATION INFORMATION FOR CLASS-A OPERATION 
Th = 25 °C; R,h oh-n = 0.3 K/W; R1 = 26 Q; unless otherwise specified. 
RF performance in SSB operation in a common source class A circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

Vps
(V) 

I 
(A) (W) 

GP

(dB) 

d3
(dB) 

(note 1) 

d6
(dB) 

(note 1) 
ZL

SSB, class-A 28 28 1.3 8 (PEP) > 24 
typ. 27 

> -40 
typ. -43 

<-40 
typ. -70 

18.4 +j5.2 

Note 

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are 
referred to the according level of either the equal amplified tones. Related to the according peak envelope power 
these figures should be decreased by 6 dB. 

30 

GP
48) 

26 

26 

24 
0 

/Z8i8or 

10 20 30 
PL W PEP 

Class-A operation; Vps = 28 V; Ip = 1.3 A; 
R h 1wh = 0.3 K/W; f = 28 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.9 Power gain as a function of load power, 
typical values. 

20 

d3
(08) 

30 

-40 

50 

60 

7281811 

10 20 
PL (WI PEP 

Class-A operation; Vps = 28 V; t o = 1.3 A; 
Rth loan = 0.3 K/W; f = 28 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

30 

Fig.10 Third order intermodulation distortion as 
a function of load power, typical values. 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

NPUT 

50 15 

f = 28 MHz. 

Fig.11 Test circuit for class-A operation. 

List of components (class-A test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C3, C8, C9 film dielectric trimmer 7 to 100 pF 2222 809 07015 

C2, C10 multilayer ceramic chip capacitor 
(note 1) 

39 pF 

C4, C7 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C5, C6 multilayer ceramic chip capacitor 
(note 1) 

27 pF 

C11 multilayer ceramic chip capacitor 3 x 100 nF 2222 852 47104 

C12 electrolytic capacitor 2.2 µF, 63 V 2222 030 38228 

Li 12 turns enamelled 0.5 mm copper 
wire 

307 nH length 8 mm; 
int. dia. 4 mm 

L2, L3 stripline (note 2) 30 Q length 15 x 6 mm 

L4 14 turns enamelled 1 mm copper wire 1039 nH length 14 mm; 
int. dia. 9 mm 

L5 9 turns enamelled 1 mm copper wire 305 nH length 10 mm; 
in dia. 6 mm 

L6 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36640 

R1 0.25 W metal film resistor 26 i2 

R2 0.25W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 4.5), 
thickness 1/ 16 mm. 
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Philips Semiconductors Produce specification 

HF power MOS transistor BLF145 

APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; R,6 iiie_h = 0.3 K/W; R1 = 34 S2; unless otherwise specified. 
RF performance in SSB operation in a common source class-AB circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

V0S
(V) 

l oo

(A) 
PL
(W) 

GP
(dB) 

11D 

(%) 

d3
( 

(note) 1) 

d6
( 

(note 1)
s?
ZL

SSB, class-AB 28 28 0.25 30 (PEP) typ. 20 typ. 40 typ. -35 typ. -40 8.9 + j1.0 

Note 

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are 
referred to the according level of either the equal amplified tones. Related to the according peak envelope power 
these figures should be decreased by 6 dB. 

Ruggedness in class-AB 
operation 

The BLF145 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases at PL = 30 W 
single tone under the following 
conditions: 

VDs = 28 V; f = 28 MHz; Th = 25 °C; 
R,n b h = 0.3 K/W at rated load 
power. 

22 

GP
(dB) 

20 

18 

16 
0 

7781800 

20 40 PL (W) 60 

Class-AB operation; VDS = 28 V; IDQ = 0.25 A; 
= 0.3 K/W; f = 28 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.12 Power gain as a function of load power, 
typical values. 

60 

OD 
(i) 

40 

20 

7z81804 

20 40 PL (W) 60 

Class-AB operation; VDS = 28 V; IDo = 0.25 A; 
R,h ,,,dh = 0.3 K/W; f = 28 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.13 Two tone efficiency as a function of load 
power, typical values. 
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Philips Semiconductors Product specification 

HF power MOS transistor BLF145 

f = 28 MHz. 

Fig.14 Test circuit for class-AB operation. 

List of components (class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, C2 film dielectric trimmer 5 to 60 pF 2222 809 07011 

C3, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C4, C5 multilayer ceramic chip capacitor 
(note 1) 

27 pF 

C7, O10 multilayer ceramic chip capacitor 
(note 1) 

39 pF 

C8, C9 film dielectric trimmer 7 to 100 pF 2222 809 07015 

C11 multilayer ceramic chip capacitor 3 x 100 nF 2222 852 47104 

C12 electrolytic capacitor 2.2 µF, 63 V 2222 030 38228 

Li 13 turns enamelled 0.5 mm copper 
wire 

415 nH length 10 mm; 
int. dia. 5 mm 

L2, L3 stripline (note 2) 30 f length 15 x 6 mm 

L4 10 turns enamelled 1 mm copper 
wire 

390 nH length 13 mm; 
in dia. 7 mm 

L5 9 turns enamelled 1 mm copper 
wire 

245 nH length 10 mm; 
in dia. 5 mm 

L6 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36640 

R1 0.5 W metal film resistor 34 Q 

R2 0.25 W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (E, = 4.5), 
thickness 1/16 mm. 
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Class-AB operation; VDS = 28 V; 'DO = 0.25 A; 
R1h rwh = 0.3 K/W; f = 28 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.15 Third order intermodulation distortion as 
a function of load power, typical values. 
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Class-AB operation; VDS = 28 V; I = 0.25 A; 
PL = 30W; Th = 25 °C; R1h mb.h = 0.3 K/W; 
R1=34c;ZL =8.9+jlS2. 

Fig.17 Power gain as a function of frequency, 
typical values. 
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Class-AB operation; VDS = 28 V; I~ = 0.25 A; 

R1n n,o-h = 0.3 K/W; f = 28 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.16 Fifth order intermodulation distortion as a 
function of load power, typical values. 

Table 1 Input impedance as a function of frequency 
Class-AB operation; VDS = 28 V; Ipo = 0.25 A; PL = 30 W; 
Th = 25°C; R1h ro-h = 0.3 K/W; R1 = 34 S2; 
ZL =8.9+j1 Q. 

f 
(MHz) 

Z(
(S2) 

1.5 32.9-j2.2 

3.0 32.4- j4.3 

6.0 30.7- j8.1 

10 27.4 - j 11.9 

15 32.9-j14.6 
20 18.5—j15.4 
25 15.1—j15.3 

30 12.5—j14.6 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Low intermodulation distortion 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for industrial and military 
applications in the HFNHF 
frequency range. 

The transistor is encapsulated in a 
4-lead, SOT121 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

A marking code, showing 
gate-source voltage (Vcs) 
information is provided for matched 
pair applications. Refer to 'General' 
section for further information. 

PINNING - SOT121 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 

4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VD$ 
(V) 

Pr
(W) 

Ga
(dB) 

'1D 
(%) 

da
(dB) 

ds 
(dB) 

SSB, class-AB 28 28 150 (PEP) > 17 > 35 < -30 < -30 

CW, class-B 108 28 150 typ. 70 typ. 70 - - 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDs drain-source voltage — 65 V 

± V05 gate-source voltage — 20 V 

ID DC drain current - 25 A 

P°, total power dissipation up to TR, = 25 °C - 220 W 

T~9 storage temperature -65 150 °C 

Ti junction temperature - 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

R,h imb thermal resistance from junction to mounting base 0.8 KNV 

R,b ,b_h thermal resistance from mounting base to heatsink 0.2 KIW 

100 

ID

(A) 

10 

1 

MRA904 

/ 
/ 

(11 
/ 

/  

(2) 

10 
v DS M 

100 

(1) Current is this area may be limited by RDs(°°)• 
(2) T,, b = 25 °C. 

Fig.2 DC SOAR. 

Ptot 

(W) 

300 

200 

100 

MCA111 

(2) 

0 
0 50 100 150 

Th (°C) 

(1) Short-time operation during mismatch. 
(2) Continuous Operation. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

VaR)DSs drain-source breakdown voltage Ip = 100 mA; VGs = 0 65 — — V 

loss drain-source leakage current VGs = 0; Vos = 28 V — — 5 mA 

IGss gate-source leakage current ±VGs = 20 V; VDs = 0 - - 1 µA 

VG51,h) gate-source threshold voltage ID = 200 mA; Vos = 10 V 2 - 4.5 V 

OVGs gate-source voltage difference of 
matched pairs 

Ip = 100 mA; Vos = 10 V - - 100 mV 

g1s forward transconductance to = 8 A; Vos = 10 V 5 7.5 - S 

RDS(° ) drain-source on-state resistance t o = 8 A; VGs = 10 V - 0.1 0.15 Q 

IDsx on-state drain current VGs = 10 V; VDs = 10 V — 37 — A 

C~ input capacitance VGs = 0; VD5 = 28 V; f = 1 MHz - 450 — pF 

C~ output capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 360 — pF 

C feedback capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 55 — pF 

0 

T.C. 
(mV/K) 

1 

2 

3 

4 

MCA112 

5 
0.01 01 .0 10.0 

D (A) 

VDs = 28 V; valid for Th = 25 to 70 °C. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 

60 

40 

20 

MCA113 

0 
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VGS (V) 

VDs =10 V. 

Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; R,h ,,ti-h = 0.2 K/W; Rcs = 9.8 S2; unless otherwise specified. 
RF performance in SSB operation in a common source class-AB circuit. 

= 28.000 MHz; f2 = 28.001 MHz. 

P~ 
(W) 

f 
(MHz) 

Vos 
(V) 

loo 
(A) 

C'a 
(dB) 

no 
(%) 

(
d3
dB) 

(note 2) 

d5
(dB) 

(note 2) 

20 to 150 (PEP) 28 28 1 > 17 
typ. 19 

>35 
typ. 40 

<-30 
typ. -34 

<-30 
typ. -40 

Notes 

1. Optimum load impedance: 2.1 +)0 i2. 

2. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are 
referred to the according level of either the equal amplified tones. Related to the according peak envelope power 
these figures should be decreased by 6 dB. 

Ruggedness in class-AB 
operation 

The BLF147 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDS = 28 V; f = 28 MHz at rated load 
power. 

G P

(dB) 

30 

20 

10 
0 100 200 

PL (w) PEP 

MCA117 

Class-AB operation; VpS = 28 V; I = 1 A; 
ROs = 9.8 I. f, = 28.000 MHz; f2 = 28.001 MHz. 

Fig.9 Gain as a function of load power, typical 
values. 
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0  
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MCA118 
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200 

Class-AB operation; VpS = 28 V; Ipo = 1 A; 

RGS = 9.8 S2; f, = 28.000 MHz; f2 = 28.001 MHz. 

Fig.10 Efficiency as a function of load power, 
typical values. 

September 1992 83 



Philips Semiconductors Product specification 

VHF power MOS transistor BLF147 

d3

(dB) 

20 

30 

40 

—50 

909119 

60  
0 100 200 

PL (W) PEP 

Class-AB operation; VDS = 28 V; IDo = 1 A; 

R06 = 9.8 Q; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.11 Third order intermodulation distortion as 
a function of load power, typical values. 

20 

d5

(dB) 

30 

40 

50 

MCA120 

60 
0 100 200 

PL (W) PEP 

Class-AB operation; VDS = 28 V; 'DO = 1 A; 
Res = 9.8 Q; f, = 28.000 MHz; f2 = 28.001 MHz. 

Fig.12 Fifth order intermodulation distortion as a 
function of load power, typical values. 
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Fig.13 Test circuit for class-AB operation. 
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List of components (class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, 03, C13, 014 film dielectric trimmer 7 to 100 pF 2222 809 07015 

C2, 08, 09 multilayer ceramic chip capacitor 
(note 1) 

75 pF 

04, 05 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

06 multilayer ceramic chip capacitors 
in parallel 

3 x 100 nF 2222 852 47104 

07 electrolytic capacitor 2.2 µF, 63 V 

010 multilayer ceramic chip capacitor 
(note 1) 

100 pF 

C11, 012 multilayer ceramic chip capacitor 
(note 1) 

150 nF 

015 multilayer ceramic chip capacitor 
(note 1) 

240 pF 

L1 6 turns enamelled 0.7 mm copper 
wire 

145 nH length 5 mm; 
nt. dia. 6 mm; 
leads 2 x 5 mm 

L2, L3 stripline (note 2) 41.1 Q length 13 x 6 mm 

L4 4 turns enamelled 1.5 mm copper 
wire 

148 nH length 8 mm; 
in dia. 10 mm; 
leads 2 x 5 mm 

L5, L6 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36642 

L7 3 turns enamelled 2.2 mm copper 
wire 

79 nH length 8 mm; 
int. dia. 8 mm; 
leads 2 x 5 mm 

Al, R2 1 W metal film resistor 19.6 Q 2322 153 51969 

R3 0.4W metal film resistor 10 kit 2322 151 71003 

R4 0.4W metal film resistor 1 Mil 2322 151 71005 

R5 1 W metal film resistor 10 Q 2322 153 51009 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (E, = 2.2), 
thickness 1.6 mm. 
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Class-AB operation; V0S = 28 V; I = 1 A; 
Rcs = 6.25 S2; PL. = 150W (PEP); RL = 2.1 S2. 

Fig. 14 Gain as a function of frequency, typical 
values. 
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Class-B operation; V0S = 28 V; IDo = 0.2 A; 

Rcs = 15 SY PL = 150 W. 

Fig.16 Input impedance as a function of 
frequency (series components), typical values. 

10 

5 

0 

M CA 122 

r1 

xi 

5  
0 10 20 30 

f (MHz) 

Class-AB operation; V0S = 28 V; IDo = 1 A; 
R0S = 6.25 Q; PL = 150W (PEP); RL = 2.1 S2. 

Fig.15 Input impedance as a function of 
frequency (series components), typical values. 
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Fig.17 Load impedance as a function of 
frequency (series components), typical values. 
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Fig.18 Power gain as a function of frequency, 
typical values. 
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FEATURES 

• High power gain 

• Low intermodulation distortion 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for large signal amplifier 
applications in the HFNHF 
frequency range. 

The transistor has a 4-lead, SOT123 
flange envelope, with a ceramic cap. 
All leads are isolated from the flange. 

A marking code, showing 
gate-source voltage (VGS) 
information is provided for matched 
pair applications. Refer to the 
'General' section for further 
information. 

PINNING - SOT123 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 

4 source 

PIN CONFIGURATION 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VDs 
(V) 

loo

(mA) (W) 
GP

(dB) 
do

(%) 
da

(dB) 

class-A 28 50 800 8 (PEP) > 24 - < -40 

class-AB 28 50 150 30 (PEP) typ. 24 typ. 40 
(note 1) 

typ. —35 

CW, class-B 108 50 30 30 typ. 20 typ. 65 — 

Note 

1. 2-tone efficiency. 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V0 drain-source voltage — 110 V 

±VGS gate-source voltage - 20 V 

to DC drain current - 4 A 

total power dissipation up to T m = 25 °C - 68 W 

T 0 storage temperature -65 150 °C 

T) junction temperature - 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS 
THERMAL 

RESISTANCE 

Rh j-mb thermal resistance from junction to mounting base T,~ = 25 °C; P  = 68 W 2.6 K/W 

Rth mb-h thermal resistance from mounting base to heatsink T„ = 25 °C; P,°, = 68 W 0.3 K/W 
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MRA905 

(1) (2) 

J 

10 100 
VDS (V) 

(1) Current is this area may be limited by R00(00). 
(2) T b = 25 °C. 

Fig.2 DC SOAR. 

100 
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1W) 

60 

60 

40 

20 

0 

7Z11151.I 

2) 

1) 

0 40 80 120 160 
Th °C) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
T; = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)oss drain-source breakdown voltage ID = 10 mA; VcS = 0 110 — — V 

loss drain-source leakage current VG5 = 0; Vos = 50 V - - 100 µA 

Icss gate-source leakage current ±V06 = 20 V; Vos = 0 - - 1 µA 

Vos~th) gate-source threshold voltage ID = 10 mA; Vos = 10 V 2 — 4.5 V 

~Vcs gate-source voltage difference of 
matched pairs 

lD = 10 mA; Vos = 10 V - - 100 mV 

gts forward transconductance ID = 1 A; Vos = 10 V 1.1 1.6 - S 

R0 0 ) drain-source on-state resistance ID = 1 A; VcS = 10 V - 0.75 1.5 S2 

losx on-state drain current VcS = 10 V; Vos = 10 V - 5.5 - A 

Cg input capacitance VcS = 0; Vos = 50 V; f = 1 MHz - 130 — pF 

C~ output capacitance VcS = 0; VD5 = 50 V; f = 1 MHz — 36 — pF 

C,s feedback capacitance VG5 = 0; Vos = 50 V; f = 1 MHz - 3.7 - pF 

T.C. 
(mV/K) 

-1.0 

2.0 

3.0 

4.0 

-5 0 

MCA2]] 

0.01 01 
ID A 

VD5 = 10 V. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-A OPERATION 
Th = 25 °C; R1h , -h = 0.3 K/W; unless otherwise specified. 
RF performance in SSB operation in a common source circuit. 
f1 = 28.000 MHz; f2 = 28.001 MHz. 

L 

(W) (MHz) 
DS 

(V) 
DO 

(mA) 
P 

(dB) 

d3 

(note )1) 

d6 

(note )1) 

RGS 

(~) 

0 to 8 (PEP) 28 50 800 > 24 
typ. 28 

> -40 
typ. -44 

<-40 
typ. -64 

24 
24 

Note 

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are 
referred to the according level of either the equal amplified tones. Related to the according peak envelope power 
these figures should be decreased by 6 dB. 

CiP
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MCA272 
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Class-A operation; VDS = 50 V; IDo = 0.8 A; 
Rcs = 24 S2; f1 = 28.000 MHz; f2 = 28.001 MHz. 
solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.9 Power gain as a function of load power, 
typical values. 
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Class-A operation; VDS = 50 V; IDo = 0.8 A; 
RGS = 24 c; f1 = 28.000 MHz; f2 = 28.001 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.10 Third order intermodulation distortion as 
a function of load power, typical values. 
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Class-A operation; VDS = 50 V; I = 0.8 A; 
P~ = 8 W (PEP); Rcs = 24 S2; f1 — f2 = 1 MHz. 

Fig.11 Power gain as a function of frequency, 
typical values. 
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Class-A operation; V0 = 50 V; I = 0.8 A; 
PL = 8 W (PEP); ROS = 24 S2; f1 — f2 = 1 MHz. 

Fig.12 Third order intermodulation distortion as 
a function of frequency, typical values. 
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Fig. 13 Test circuit for class-A operation. 
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List of components class-A test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl multilayer ceramic chip capacitor 
(note 1) 

39 pF 

C2 multilayer ceramic chip capacitor 3 x 10 nF 2222 852 47103 

C3, C4, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C5 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C7 multilayer ceramic chip capacitor 3 x 100 nF 2222 852 47104 

C8 aluminium electrolytic capacitor 10 µF, 63 V 2222 030 28109 

C9 multilayer ceramic chip capacitor 
(note 1) 

24 pF 

Li 4 turns enamelled 0.6 mm copper 
wire 

86 nH length 3.3 mm; 
in dia. 5 mm; 
leads 2 x 2 mm 

L2 36 turns enamelled 0.7 mm copper 
wire wound on a rod grade 4B1 
Ferroxcube drain choke 

20 µH length 30 mm; 
in dia. 5 mm 

4330 030 30031 

L3 grade 3B Ferroxcube wideband RF 
choke 

4312 020 36640 

L4 8 turns enamelled 1 mm copper 
wire 

189 nH length 9.5 mm; 
in dia. 5 mm; 
leads 2 x 3 mm 

R1 0.4 W metal film resistor 24 S2 

R2 0.4W metal film resistor 1500 Q 

R3 0.4W metal film resistor 10 S2 

Ti 4: 1 transformer; 18 turns twisted 
pair of 0.25 mm copper wire with 
10 twists per cm, wound on a 
grade 4C6 toroidal core 

dimensions 
9 x 6 x 3 mm 

4322 020 97171 

Note 

1. American Technical Ceramics (ATC) capacitor, type 1008 or other capacitor of the same quality. 
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100 mm 

7Z26027 

90 mm 

® mounting screw 

II 
strap 

m 

0 

I O C 
D st.aY C 

7226026 

Note: The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being 
fully metallized to serve as earth. Earth connections are made by means of hollow rivets and straps at the two 
edges and under the source contacts. 

Fig.14 Component layout for 28 MHz class-A test circuit. 

September 1992 95 



Philips Semiconductors Product specification 

HFNHF power MOS transistor BLF175 

APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; R h n- .h = 0.3 IUW; unless otherwise specified. 
RF performance in SSB operation in a common source circuit. 
f, = 28.000 MHz; f2 = 28.001 MHz. 

(W) (MHz) (V) (mA) (dB) 

d3

(n(ote)1) 

d5

(n(ote)1) (Q)

30 (PEP) 28 50 150 typ. 24 typ. 40 
(note 2) 

typ. -35 typ. -40 22 

Notes 

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are 
referred to the according level of either the equal amplified tones. Related to the according peak envelope power 

these figures should be decreased by 6 dB. 

2. 2-tone efficiency. 

Ruggedness in class-AB 
operation 

The BLF175 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases at PL = 30 W 
single tone under the following 
conditions: 

VDS = 50 V; f = 28 MHz. 

28 

G P

(de) 

26 

24 

22 

MCA26B 

20 
0 20 40 60 

PL (w) PEP 

Class-AB operation.; VD5 = 50 V; IDo = 0.15 A; 
RGS = 22 Q; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.15 Power gain as a function of load power, 
typical values. 

50 

40 

30 

MCA267 

20  
0 20 40 60 

PL (W) PEP 

Class-AB operation; VDS = 50 V; 'DO = 0.15 A; 
RGS = 22 S2; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.16 Two tone efficiency as a function of load 
power, typical values. 
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(d B) 
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—60 
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MCA266 

Class-AB operation; Vps = 50 V; Ipo = 0.15 A; 
RG5 = 22 S2; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.17 Third order intermodulation distortion as 
a function of load power, typical values. 

d 5

(dB) 

0 

20 

40 

MCA265 

60  
0 20 40 60 

PL (W) PEP 

Class-AB operation; Vps = 50 V; 'DO = 0.15 A; 

Res = 22 Q; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.18 Fifth order intermodulation distortion as a 
function of load power, typical values. 
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Fig.19 Test circuit for class-AB operation. 
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HFNHF power MOS transistor BLF175 

List of components (class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, O10 multilayer ceramic chip capacitor 
(note 1) 

62 pF 

C2, O4, C8, C11 film dielectric trimmer 5 to 60 pF 2222 809 07011 
C3 multilayer ceramic chip capacitor 

(note 1) 
51 pF 

C5, C6, C9 multilayer ceramic chip capacitor 100 nF 2222 852 47104 
C7 multilayer ceramic chip capacitor 

(note 1) 
10 pF 

O12 aluminium electrolytic capacitor 10µF, 63 V 2222 030 28109 
L1 9 turns enamelled 1 mm copper 

wire 
280 nH length 11 mm; 

int. dia. 6 mm; 
leads 2 x 4 mm 

L2, L3 stripline (note 2) 30 S2 length 10 mm; 
width 6 mm 

L4 14 turns enamelled 1 mm copper 
wire 

1650 nH length 20 mm; 
int. dia. 12 mm; 
leads 2 x 2 mm 

L5 10 turns enamelled 1 mm copper 
wire 

380 nH length 13 mm; 
int. dia. 7 mm; 
leads 2 x 3 mm 

L6 grade 3B Ferroxcube wideband RF 
choke 

4312 020 36640 

R1 0.4 W metal film resistor 22 4 
R2 0.4 W metal film resistor 1 MQ 
R3 0.4 W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 4.5), 

thickness 1.6 mm. 
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150 mm 

O 

CO 

0 
C1 O 

C4 

C3 

LI 

RI 
— --
1

 E  
C9 

Lc D 
C12 

O 

C8 

O 

C11 

70 mm 

0 
C10 

7226025 

0 mounting screw 

strap 

O 

strap 

C 
0 

0 

t~ 

0 D 
0 0 

7226024 

Note: The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being 
fully metallized to serve as earth. Earth connections are made by means of hollow rivets and straps at the two 
edges and under the source contacts. 

Fig.20 Component layout for 28 MHz class-AB test circuit. 
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Class-AB operation; VpS = 50 V; Ipo = 0.15 A; 
PL = 30 W (PEP); Rcs = 22 S2. 

Fig.21 Input impedance as a function of 
frequency (series components), typical values. 
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MCA262 
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f (MHz) 

Class-AB operation; VpS = 50 V; Ipo = 0.15 A; 
PL = 30W (PEP); Rcs = 22 S2. 

Fig.23 Power gain as a function of frequency, 
typical values. 

Z L
(0) 

50 

40 

30 

20 

10 

MCA263 

R L

0  
0 

XL

10 20 30 
f (MHz) 

Class-AB operation; VDS = 50 V; I = 0.15 A; 
PL = 30 W (PEP); R05 = 22 S2. 

Fig.22 Load impedance as a function of 
frequency (series components), typical values. 
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HFNHF power MOS transistor BLF175 

APPLICATION INFORMATION FOR CLASS-B OPERATION 
RF performance in SSB operation in a common source circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

V s
(V) 

100 
(mA) 

PL 
(W) 

GP
(dB) 

Tlo 

(%) 
Rcs 

S2 

CW, class-B 108 50 30 30 typ. 20 typ. 65 10 

10 

z i
(0) 

5 

0 

5 

MCA261 

ri

xi

0 100 
f (MHz) 

Class-B operation; VDS = 50 V; ID0 = 30 mA; 
PL = 30 W; RCS = 10 4. 

200 

Fig.24 Input impedance as a function of 
frequency (series components), typical values. 
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Class-B operation; Vos = 50 V; la, = 30 mA; 
PL = 30W; RGS = 10 S2. 
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Fig.25 Load impedance as a function of 
frequency (series components), typical values. 
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Class-B operation; Vps = 50 V; loo = 30 mA; 
P = 30W; RGs = 10 Q. 

200 

Fig.26 Power gain as a function of frequency, 
typical values. 
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HFNHF power MOS transistor BLF177 

FEATURES 

• High power gain 

• Low intermodulation distortion 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for industrial and military 
applications in the HFNHF 
frequency range. 

The transistor is encapsulated in a 
4-lead, SOT121 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

A marking code, showing 
gate-source voltage (Vcs) 
information is provided for matched 
pair applications. Refer to the 
'General' section for further 
information. 

PINNING - SOT121 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 
4 source 

PIN CONFIGURATION 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF 
OPERATION 

f 
(MHz) (V) (W) 

Ga
(dB) 

lD 

(%) 
d3 

(dB) 
ds

(dB) 

SSB class-AB 28 50 150 (PEP) > 20 > 35 < -30 < -30 

CW class-B 108 50 150 typ. 19 typ. 70 — — 

September 1992 103 



Philips Semiconductors Product specification 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDs drain-source voltage — 110 V 

±Vcs gate-source voltage — 20 V 
ID DC drain current — 16 A 

total power dissipation up to T b = 25 °C — 220 W 

T~9 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

.mb thermal resistance from junction to mounting base max. 0.8 K/W 

R1h mb n thermal resistance from mounting base to heatsink max. 0.2 K/W 

50 

iD 

(A) 
10 

1 

0.1 

MRA9°6 

/ 
(1̀  ' (21 
/ 

10 00 500 
VDS (V) 

(1) Current is this area may be limited by RDs(°fl)• 
(2) T = 25 °C. 

Fig.2 DC SOAR. 

300 

Ptot 

(W) 

200 

100 

M CA249 

(1) 

(2) 

0 
0 50 100 150 

Th (°C) 

(1) Short-time operation during mismatch. 
(2) Continuous operation. 

Fig.3 Power/temperature derating curves. 
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HFNHF power MOS transistor BLF177 

CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(aa)Dss drain-source breakdown voltage ID = 50 mA; VGs = 0 110 — — V 

loss drain-source leakage current VGs = 0; Vs = 50 V — — 2.5 mA 

Icss gate-source leakage current ±VGs = 20 V; Vps = 0 - - 1 µA 

VG~,h) gate-source threshold voltage Ip = 50 mA; Vps = 10 V 2 — 4.5 V 

OVGs gate-source voltage difference of 
matched pairs 

ID = 50 mA; Vps = 10 V - - 100 mV 

g18 forward transconductance ID = 5 A; VDs = 10 V 4.5 6.2 - S 

RDs(on) drain-source on-state resistance ID = 5 A; VGs = 10 V - 0.2 0.3 Q 

IDsx on-state drain current VGs = 10 V; Vps = 10 V — 25 — A 

C input capacitance VGs = 0; Vps = 50 V; f = 1 MHz - 480 — pF 

C output capacitance VGs = 0; VDs = 50 V; f = 1 MHz - 190 — pF 

C,s feedback capacitance VGs = 0; VDs = 50 V; f = 1 MHz - 14 - pF 

0 

T.C. 
(mV/K) 

_i 

2 

3 

4 

-5 
0.01 

MCA248 

01 

VDs = 10 V; valid for Th = 25 to 70°C. 

10 

ID (A) 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 

30 
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10 
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0 
0 

VDs =10 V. 

5 10 15 

VGS (V) 

Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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lD=5 A;Vcs=10V. 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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HFNHF power MOS transistor BLF177 

APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; R,h 6-h = 0.2 K/W; Z = 6.25 + JO S2 unless otherwise specified. 
RF performance in SSB operation in a common source class-AB circuit. 
f1 = 28.000 MHz; f2 = 28.001 MHz. 

MODE OF 
OPERATION 

f 
(MHz) 

VDs
(V) 

'DO 
(A) 

PE
(W) 

GP
(dB) 

nD 
(%) a6 ( ) 

5 
(d6) 

(note 1) (note 1) 

SSB, class-AB 28 50 0.7 20 to 150 > 20 > 35 <-30 <-30 
(PEP) typ. 35 typ. 40 typ. -35 typ. -38 

Note 

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are 
referred to the according level of either the equal amplified tones. Related to the according peak envelope power 
these figures should be decreased by 6 dB. 

Ruggedness in class-AB 
operation 

The BLF177 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

Vos = 50 V; f = 28 MHz at rated 
output power. 

OP
(dB) 

30 

20 

10 

MCA243 

0  
0 100 200 

PL W) PEP 

Class-AB operation; VDs = 50 V; 'DO = 0.7 A; 

Rcs = 5 O; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.9 Power gain as a function of load power, 
typical values. 

MCA118 
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40 

20 

0  
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PL (W) PEP 

Class-AB operation; VOs = 50 V; 'DO = 0.7 A; 

RGs = 5 S2; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.10 Two tone efficiency as a function of load 
power, typical values. 
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Class-AB operation; VDS = 50 V; I 0Q = 0.7 A; 
RCS = 5 S2; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.11 Third order intermodulation distortion as 
a function of load power, typical values. 
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Class-AB operation; VpS = 50 V; I = 0.7 A; 
RCS = 5 S2; f1 = 28.000 MHz; f2 = 28.001 MHz. 

Fig.12 Fifth order intermodulation distortion as a 
function of load power, typical values. 
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Fig.13 Test circuit for class-AB operation. 
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I 

HFNHF power MOS transistor BLF177 

List of components class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, C4, C13, C14 film dielectric trimmer 7 to 100 pF 2222 809 07015 

C2 multilayer ceramic chip capacitor 
(note 1) 

56 pF 

C3, C11 multilayer ceramic chip capacitor 
(note 1) 

62 pF 

C5, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C7 multilayer ceramic chip capacitor 3 x 100 nF 2222 852 47104 

C5 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C7 multilayer ceramic chip capacitor 3 x 100 nF 2222 852 47104 

C8 electrolytic capacitor 2.2 µF, 63 V 

C9, C10 multilayer ceramic chip capacitor 
(note 1) 

20 pF 

C12 multilayer ceramic chip capacitor 
(note 1) 

100 pF 

C15 multilayer ceramic chip capacitor 
(note 1) 

150 pF 

Li 5 turns enamelled 0.7 mm copper 
wire 

133 nH length 4.5 mm; 
in dia. 6 mm; 
leads 2 x 5 mm 

L2, L3 stripline (note 2) 41.1 Q length 13 x 6 mm 

L4 7 turns enamelled 1.5 mm copper 
wire 

236 nH length 12.5 mm; 
in dia. 8 mm; 
leads 2 x 5 mm 

L5 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36642 

L6 5 turns enamelled 2 mm copper 
wire 

170 nH length 11.5 mm; 
in dia. 8 mm; 
leads 2 x 5 mm 

R1, R2 1 W metal film resistor 10 Q 

R2 0.4W metal film resistor 10 kit 

R3 0.4 W metal film resistor 1 Mil 

R5 1 W metal film resistor 10 kL≥ 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 2.2), 
thickness 1.6 mm. 
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Class-AB operation; V0S = 50 V; 10O = 0.7 A; 
P~ = 150 W (PEP); RGS = 6.25 Q; RL = 6.25 Q. 

Fig.14 Input impedance as a function of 
frequency (series components), typical values. 
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Class-AB operation; V0S = 50 V; l0O = 0.7 A; 
P~ = 150W (PEP); RG5 =6.25 Q; RL = 6.25 Q. 

Fig.15 Power gain as a function of frequency, 
typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; R, ,  = 0.2 K/W; RGS = 15.8 Q; unless otherwise specified. 
RF performance in CW operation in a common source class-B test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VDs 
(V) 

IDa 
(A) 

PL 
(W) 

GP
(dB) 

no 
(%) 

CW, class-B 108 50 0.1 150 typ. 19 typ. 70 

30 

0P
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MCA240 

0  
0 100 

PL (W) 
200 

Class-B operation; VD5 = 50 V; I = 100 mA; 
RG5 = 15.8 S2; f = 108 MHz. 

Fig.16 Power gain as a function of load power, 
typical values. 
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Class-B operation; VDS = 50 V; IDo = 100 mA; 
RG5 = 15.8 Q; f = 108 MHz. 

200 

Fig.17 Two tone efficiency as a function of load 
power, typical values. 
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Class-B operation; VDS = 50 V; l = 100 mA; 
Rcs = 15.8 S2; f = 108 MHz. 

Fig.18 Load power as a function of input power, 
typical values. 

input 
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f = 108 MHz. 

Fig.19 Test circuit for class-B operation. 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, O2, O16, C18 film dielectric trimmer 2.5 to 20 pF 2222 809 07004 

O3 multilayer ceramic chip capacitor 
(note 1) 

20 pF 

C4, C5 multilayer ceramic chip capacitor 
(note 1) 

62 pF 

C6, C7, O9, O10 multilayer ceramic chip capacitor 
(note 1) 

1 nF 

C8 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C11 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C12 multilayer ceramic chip capacitor 3 x 100 nF 2222 852 47104 

C13, C14 multilayer ceramic chip capacitor 
(note 1) 

36 pF 

O15 multilayer ceramic chip capacitor 
(note 1) 

12 pF 

C17 multilayer ceramic chip capacitor 
(note 1) 

5.6 pF 

C19 electrolytic capacitor 4.4 µF, 63 V 2222 030 28478 

Li 3 turns enamelled 0.8 mm copper 
wire 

22 nH length 5.5 mm; 
int. dia. 3 mm; 
leads 2 x 5 mm 

L2 stripline (note 2) 64.7 S2 31 x 3 mm 

L3, L4 stripline (note 2) 41.1 Q 10 x 6 mm 

L5 6 turns enamelled 1.6 mm copper 
wire 

122 nH length 13.8 mm; 
in dia. 6 mm; 
leads 2 x 5 mm 

L6 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36642 

L7 1 turn enamelled 1.6 mm copper 
wire 

16.5 nH int. dia. 9 mm; 
leads 2 x 5 mm 

L8 2 turns enamelled 1.6 mm copper 
wire 

34.4 nH length 3.9 mm; 
int. dia. 6 mm; 
leads 2 x 5 mm 

Al, R2 1 W metal film resistor 31.6 S2 

R3 0.4 W metal film resistor 1 kQ 

R4 cermet potentiometer 5 kQ 

R5 0.4 W metal film resistor 44.2 S2 

R6 1 W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 2.2), 
thickness 1.6 mm. 
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The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully 
metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst under the source 
leads and at the input and output copper straps are used for a direct contact between upper and lower sheets. 

Fig.20 Component layout for 108 MHz class-B test circuit. 
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Class-B operation; Vps = 50 V; 10O = 0.1 A; 
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Fig.21 Input impedance as a function of 
frequency (series components), typical values. 

Fig.23 Definition of MOS impedance. 
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Fig.22 Load impedance as a function of 
frequency (series components), typical values. 
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Fig.24 Power gain as a function of frequency, 
typical values. 
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HFNHF power MOS transistor BLF221 

FEATURES 

• High power gain 

• Easy power control 

• Gold metallization 
• Good thermal stability 
• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for communications 
transmitter applications in the 
HFNHF frequency range. 

This transistor is encapsulated in a 
3-lead, SOT5 (TO-39/3) metal 
envelope, with the source connected 
to the case. 

PINNING - TO-39/3 

PIN DESCRIPTION 

1 drain 

2 gate 

3 source 

PIN CONFIGURATION 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at T b = 25 °C in a common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (d6) (%) 

CW, class-B 175 12.5 2 >10 >50 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDs drain-source voltage — 40 V 
±VOS gate-source voltage - 20 V 

l 0 DC drain current — 1 A 

Pb, total power dissipation up to T,t  = 25 °C — 8 W 

Tst9 storage temperature —65 150 °C 
TI junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

thermal resistance from junction to mounting base 22 K/W 

thermal resistance from mounting base to heatsink 3 IC/W 

1 

0.1 

MAA907 

/ 

(1/ 

/

/ 

/ 

(2) 

10 100 
DS (V)

(1) Current is this area may be limited by RDs(on)• 
(2) T°, = 25°C. 

Fig.2 DC SOAR. 

Ptot 
(W) 

12 

8 

4 

C8814 

(2) 

(1) 

0 
0 40 80 120 180 

Th °0) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)055 drain-source breakdown voltage Ip = 3 mA; Vcs = 0 40 — — V 

loss drain-source leakage current Vos = 0; Vps = 12.5 V — — 10 µA 

loss gate-source leakage current ±V05 = 20 V; Vos = 0 - - 1 µA 

Vosth) gate-source threshold voltage ID = 3 mA; Vos = 10 V 2 — 4.5 V 

g1s forward transconductance ID = 0.3 A; V05 = 10V 80 135 - mS 

ROSon) drain-source on-state resistance Ip = 0.3 A; Vps = 15 V — 3.5 4 S2 

IDsx on-state drain current V05 = 15 V; Vos = 10 V — 1.3 — A 

Cg input capacitance V05 = 0; Vos = 12.5 V; f= 1 MHz — 5.3 — pF 

C~ output capacitance Vos = 0; Vps = 12.5 V; f= 1 MHz — 7.8 — pF 

Crs feedback capacitance V05 = 0; Vps = 12.5 V; f = 1 MHz — 1.8 — pF 

T.C. 
(mV/K) 
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MCB812 

10 100 1000 
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Vps = 10 V. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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Fig.5 Drain current as a function of gate-source 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 

T,,b = 25 °C; R05 = 237 S2; unless otherwise specified. 
RF performance in CW operation in a common source class-B test circuit. 

MODE OF OPERATION 
(MHz) (V) (mA) (W) (dB) (%) 

CW, class-B 175 12.5 20 2 > 10 
typ. 13 

>50 
typ.55 

Ruggedness in class-B operation 

The BLF221 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50:1 
through all phases under the 
following conditions: 

VDS = 15.5 V; f = 175 MHz at rated 
load power. 
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Fig.9 Power gain and efficiency as a functions 
of load power, typical values. 
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Fig.10 Load power as a function of input power, 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C11 film dielectric trimmer 2 to 9 pF 2222 809 09005 

C2, C9 film dielectric trimmer 2 to 9 pF 2222 809 09002 

C3, C5 multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 

O4, O6 multilayer ceramic chip capacitor 2 x 100 nF 
in parallel, 
50 V 

2222 852 47104 

C7 Sprague electrolytic tantalum 
capacitor 

2.2 µF, 35 V 

C8 multilayer ceramic chip capacitor 
(note 1) 

5.1 pF, 500 V 

O10 multilayer ceramic chip capacitor 
(note 1) 

9.1 pF, 500 V 

L1 6 turns enamelled 0.8 mm copper 
wire 

137 nH length 5.1 mm 
int. dia. 4.5 mm 
leads 2 x 5 mm 

L2, L3 stripline (note 2) 81 Q 8 mm x 2 mm 

L4 3 turns enamelled 1 mm copper 
wire 

57 nH length 5 mm 
int. dia. 6 mm 
leads 2 x 5 mm 

L5 9 turns enamelled 1 mm copper 
wire 

355 nH length 11 mm 
int. dia. 7 mm 
leads 2 x 5 mm 

L6 grade 3B Ferroxcube RF choke 4312 020 36642 

R1 0.4 W metal film resistor 237 Q 2322 151 72371 

R2 0.4 W metal film resistor 1 k4 2322 151 71002 

R3 0.4W metal film resistor 1 Mil 2322 151 71005 

R4 10 turns cermet potentiometer 5 kQ 

R5 0.4W metal film resistor 7.5 kit 2322 151 77502 

R6 1 W metal film resistor 10 [ 2322 153 51009 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 2.2), 

thickness 1.6 mm. 
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r 

R4 R4 

100 n r 

MEA382 

60 mm 

The circuit and components are situated on one side of the printed circuit board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets 
for a direct contact between upper and lower sheets. Heatsinking is achieved by pressing the transistor against 
a brass thermal conductor (10 x 20 x 1.5 mm), which is connected to the heatsink by four screws. 

Fig.12 Component layout for 175 MHz class-B test circuit. 
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Fig.13 Input impedance as a function of 
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Fig.15 Definition of MOS impedance. 
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FEATURES PIN CONFIGURATION 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for communications 
transmitter applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead, SOT123 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

PINNING - SOT123 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 

4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (d6) (°o) 

CW, class-B 175 12.5 30 >8.5 >60 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V0 drain-source voltage — 40 V 

±Vc6 gate-source voltage — 20 V 

ID DC drain current — 9 A 

Pb total power dissipation up to Tmb = 25 °C — 68 W 

T 9 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

R,h i-nib thermal resistance from junction to mounting base 2.6 K/W 

R,h n-b.h thermal resistance from mounting base to heatsink 0.3 K/W 
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Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
T( = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)Dss drain-source breakdown voltage VGs = 0; ID = 30 mA 40 — — V 

loss drain-source leakage current Vcs = 0; VDs = 12.5 V — — 1 mA 

Icss gate-source leakage current ±VGs = 20 V; VDs = 0 - - 1 µA 

VGs(th) gate-source threshold voltage ID = 30 mA; VDs = 10 V 2 — 4.5 V 

g,$ forward transconductance ID = 3.5 A; VDs = 10 V 1.5 2.2 - S 

RDs~°fl) drain-source on-state resistance ID = 3.5 A; VDs = 15 V — 0.25 0.35 4 

IDsx on-state drain current Vcs = 15 V; VDs = 10 V — 16 — A 

C input capacitance VDs = 0; VDs = 12.5 V; f= 1 MHz — 120 - pF 

C~ output capacitance VDs = 0; VDs = 12.5 V; f = 1 MHz — 140 — pF 

C,g feedback capacitance Vcs = 0; VDs = 12.5 V; f = 1 MHz — 20 - pF 
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0 

_2 

-6 
101102

VDs = 10 V. 

MEA741 

I p (A 10 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; R h mb.h = 0.3 K/W; unless otherwise specified. 
RF performance in CW operation in a common source class-B test circuit. 

MODE OF OPERATION f
(MHz) 

V0s 
(V) 

100 
(mA) 

PL 
(W) 

C'v 
(dB) 

rlo 
(%) 

CW, class-B 175 12.5 100 30 >8.5 
typ.9.5 

>60 
typ.70 

Ruggedness in class-B operation 

The BLF225 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDS = 15.5 V; f = 175 MHz at rated 
load power. 
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Class-B operation; VOS = 12.5 V; 100 = 100 mA; 
f= 175 MHz. 

Fig.9 Power gain and efficiency as functions of 
load power, typical values. 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl film dielectric trimmer 4 to 40 pF 2222 809 07008 

C2, O10 film dielectric trimmer 5 to 60 pF 2222 809 07011 

C3 multilayer ceramic chip capacitor 
(note 1) 

100 pF, 500 V 

C4 ceramic chip capacitor 100 nF, 50 V 2222 852 47104 

C5 multilayer ceramic chip capacitor 
(note 1) 

680 pF, 500 V 

C6 electrolytic capacitor 10µF, 63 V 2222 030 38109 

07 polyester capacitor 100 nF, 250 V 

O8 multilayer ceramic chip capacitor 
(note 1) 

43 pF, 500 V 

C9 film dielectric trimmer 7 to 100 pF 2222 809 07015 

L1 3 turns enamelled 0.5 mm copper wire 18 nH length 3.3 mm 
int. dia. 2 mm 
leads 2 x 5 mm 

L2, L3 stripline (note 2) 31 Q 12 x 6 mm 

L4 3 turns enamelled 1.5 mm copper wire 28 nH length 8.2 mm 
int. dia. 4 mm 
leads 2 x 5 mm 

L5 grade 3B Ferroxcube RF choke 4312 020 36642 

L6 1 turn enamelled 1.5 mm copper wire 36 nH length 4 mm 
int. dia. 3.5 mm 
leads 2 x 5 mm 

R1 0.4W metal film resistor 1 kQ 2322 151 51002 

R2 0.4W metal film resistor 1 MQ 2322 151 51005 

R3 10 turns cermet potentiometer 5 kS2 

R4 0.4W metal film resistor 10 Q 2322 151 51009 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (e, = 4.5), 
thickness 1/16 inch. 
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The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully 
metallized to serve as earth. Earth connections are made by means of copper straps and hollow rivets for a 
direct contact between upper and lower sheets. 

Fig.12 Component layout for 175 MHz class-B test circuit. 
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VHF power MOS transistor BLF225 
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Fig.15 Definition of MOS impedance. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for professional transmitter 
applications in the HFNHF 
frequency range. 

The transistor is encapsulated in a 
3-lead SOT5 (TO-39) metal 
envelope with the drain connected 
to the case. 

PINNING - SOT5 

PIN DESCRIPTION 

1 source 

2 gate 

3 drain 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (mA) (W) (dB) (%) 

CW, class-AB 175 12.5 100 2 > 10; 
typ. 12.5 

< 50; 
typ. 55 

CW, class-B 175 28 10 3 typ. 14 typ. 50 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V0 drain-source voltage - 65 V 

±Vcs gate-source voltage - 20 V 
ID DC drain current — 0.8 A 

total power dissipation up to T,,b = 25 °C — 8.75 W 

T59 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

Rth J-mb thermal resistance from junction to mounting base 20 1</W 
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Fig.2 DC SOAR. 
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(1) Short-time operation during mismatch. 

(2) Continuous operation. 

Fig .3 Power/temperature derating curves. 
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CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)DSs drain-source breakdown voltage ID = 50 mA; VGs = 0 65 — — V 

loss drain-source leakage current VGs = 0; VDs = 28 V — — 10 µA 

IGss gate-source leakage current ±VGs = 20 V; VDs = 0 - - 1 µA 

VGS th) gate-source threshold voltage ID = 3 mA; VDs = 10 V 2 — 4.5 V 

9r9 forward transconductance ID = 0.3 A; VDs = 10 V 0.16 0.24 - S 

drain-source on-state resistance ID = 0.3 A; VGs = 10 V — 3.3 5 i2 

IDsx on-state drain current VGs = 10 V; VDs = 10 V — 1.2 — A 

C~ input capacitance VGs = 0; VDs = 12.5 V; f = 1 MHz — 16 — pF 

C~ output capacitance VGs = 0; VDs = 12.5 V; f = 1 MHz — 13 — pF 

C,g feedback capacitance VGs = 0; VDs = 12.5 V; f = 1 MHz — 2.4 — pF 
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Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 
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Fig.11 Efficiency as a function of output power, 
typical values. 

APPLICATION INFORMATION 
Th = 25 °C; R h b_, = 0.2 K/W; unless otherwise specified. 
RF performance in SSB operation in a common source circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VDS
(V) 

lD0 
(mA) 

P~ 
(W) 

GP
(dB) 

ID 
(%) 

RGs 
(Q) 

CW class-AB 175 12.5 100 2 > 10 
typ. 12.5 

< 50 
typ. 55 

220 

CW class-B 175 28 10 3 typ. 14 typ. 50 47 

Ruggedness in class-B operation 

The BLF241 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDS = 28 V; f = 175 MHz; Th = 70 °C; 

R,h ,,,b h = 8.8 K/W at rated output 
power. 
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List of components 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Ci, C6 film dielectric trimmer 4 to 40 pF 2222 809 07008 

C2, C7 film dielectric trimmer 2.5 to 20 pF 2222 809 07004 

C3, C5 multilayer ceramic chip capacitor 1 nF 2222 581 13102 

C4, C8 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

Li 6 turns enamelled 0.5 mm copper 
wire 

64.7 nH length 5.8 mm 
in dia. 3 mm 
leads 2 x 5 mm 

12 10 turns enamelled 0.5 mm copper 
wire 

178 nH length 7.4 mm 
in dia. 3.5 mm 
leads 2 x 5 mm 

L3 4 turns enamelled 1 mm copper 
wire 

56.9 nH length 6.5 mm 
in dia. 4.5 mm 
leads 2 x 5 mm 

L4 grade 3B Ferroxcube RF choke 4312 020 36640 

R1 0.4 W metal film resistor 2 x 442 Q 
in parallel 

R2 0.4W metal film resistor 100 kS2 

R3 0.4 W metal film resistor 1 kQ 

R4 0.4 W metal film resistor 10 f2 

Note 

1. At VDS = 28 V operation, L3 = 102.2 nH and R1 = 2 x 95.3 S2 in parallel. 
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MEA812 

112 mm 

'VG 

O 
rivets 

° (5x) 

J 
strap 

J strap 

O 

0 0 0 0

mounting 
screws 
(9x) 

O 

0 

55 mm 

slrap l 

MEA91 

The other side of the board is fully metallized, to serve as a ground plane. Earth connections are made by 
means of copper foil straps and hollow rivets for a direct contact between upper and lower sheets. Heatsinking is 
achieved by pressing the transistor against an insulating thermal conductor (A120 3-disc), which is attached to a 
track on the printed circuit board. This track is connected to the heatsink by means of four screws. 

Fig. 13 Component layout for 175 MHz test circuit. 
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200 

Class-AB operation; Vos = 12.5 V; I = 100 mA; 

RGs = 220 S2. 

Fig.14 Power gain as a function of frequency, 
typical values. 
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Class-AB operation; Vos = 12.5 V; 'DO = 100 mA; 

RGs = 220 cL 

Fig.16 Load impedance as a function of 
frequency (series components), typical values. 
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Class-AB operation; Vos = 12.5 V; I~ = 100 mA; 
RGs = 220 f2. 

Fig.15 Input impedance as a function of 
frequency (series components), typical values. 
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Class-B operation; Vps = 28 V; Ipo = 10 mA; 
RGs = 47 Q. 

200 

Fig.17 Power gain as a function of frequency, 
typical values. 
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Fig.19 Load impedance as a function of 
frequency (series components), typical values. 
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Fig.18 Input impedance as a function of 
frequency (series components), typical values. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Low noise 

• Easy power control 

• Good thermal stability 
• Withstands full load mismatch 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for professional transmitter 
applications in the HFNHF 
frequency range. 

The transistor is encapsulated in a 
4-lead, SOT123 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

PINNING - SOT123 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 

4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

CW, class-B 175 28 5 > 13 
typ. 16 

>50 
typ.60 

September 1992 143 



Philips Semiconductors Product specification 

HFNHF power MOS transistor BLF242 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V05 drain-source voltage - 65 V 

±VGs gate-source voltage - 20 V 

Ip DC drain current — 1 A 

total power dissipation up to T b = 25 °C — 16 W 

T3,9 storage temperature —65 150 °C 

Ti junction temperature - 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

Rib i-mb thermal resistance from junction 
to mounting base 

T ~b = 25 °C; P a = 16W 11 K/W 

R,h ,t .h thermal resistance from 
mounting base to heatsink 

T e = 25°C; P,a = 16W 0.3 K/W 

MHA918 

/  

11/ (2) 

/ 

0.1 

0.01 
1 10 (~) 100 

DS 

(1) Current is this area may be limited by RDs(°f). 

(2) T b = 25°C. 

Fig.2 DC SOAR. 

Ptot 

(W) 

20 

10 

MCA932 

(2) 

(1) 

0 0 50 100 150 
Th °c) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
T) = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

VIBR)OSS drain-source breakdown voltage VGs = 0; ID = 0.1 mA 65 — — V 

loss drain-source leakage current VGs = 0; V0 = 28 V - - 10 µA 

Icss gate-source leakage current ±VGs = 20 V; Vps = 0 - - 1 µA 

VGs h) gate-source threshold voltage ID = 3 mA; Vps = 10 V 2 — 4.5 V 
g,s forward transconductance ID = 0.3 A; Vps = 10 V 0.16 0.24 - S 

ROS(on) drain-source on-state resistance ID = 0.3 A; VGs = 1 V — 3.3 5 S2 

IDSx on-state drain current VGs = 10 V; VDs = 10 V — 1.2 — A 

C input capacitance VGs = 0; Vps = 28 V; f = 1 MHz — 13 — pF 

C~ output capacitance VGs = 0; Vps = 28 V; f = 1 MHz — 9.4 — pF 

C,g feedback capacitance VGs = 0; Vps = 28 V; f = 1 MHz — 1.7 — pF 

4 

T.C. 

(mV/K) 

2 

0 

-2 

Mean? 

0 

V0S = 10V. 

100 200 ) D 
(mA) 

300 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 

1.5 

0.5 

0 

7227753 

0 5 

V00 = 10 V; T) = 25 °C. 

CGS (V) 
15 

Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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2 

0 

MBB778 

0 50 100 T 00) 150 
I 

ID =0.3A;V6S =10V. 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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V0S = 0; f = 1 MHz. 

Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; R1h , .h = 0.3 K/W; unless otherwise specified. 
RF performance in CW operation in a common source class-B test circuit. 

MODE OF OPERATION 
f 

(MHz) 
V°s 
(V) 

I°O
(mA) 

PL
(W) 

GP
(dB) 

nD
(%) 

R°S
(S2) 

CW, class-B 175 28 10 5 > 13 
typ. 16 

>50 
typ.60 

47 

Ruggedness in class-B operation 

The BLF242 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDS = 28 V; f = 175 MHz at rated 
output power. 

Noise figure (see Fig.11) 

VOS =28 V; 1° =0.2A;f=175 MHz; 
R05 = 47 S2; Th = 25 °C. Input and 
output power matched for PL = 5 W; 
F = typ. 5.5 dB. 

PL (W) 

Class-B operation; VDS = 28 V; I = 10 mA; 
Rcs = 47 S2; f = 175 MHz. 

Fig.9 Power gain and efficiency as functions of 
load power, typical values. 

10 

5 

MCA9S5 

0  
0 05 

IN (w) 

Class-B operation; VDS = 28 V; I~ = 10 mA; 

ROS = 47 Q; f = 175 MHz. 

Fig.10 Load power as a function of input power, 
typical values. 
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rput 
50 7.7 

f = 175 MHz. 

DUT L3 

.VC

Fig.ii Test circuit for class-B operation. 

C6 
output 
50 15 

7Z27726 

List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, C2, C7 film dielectric trimmer 4 to 40 pF 2222 809 08002 

C3 multilayer ceramic chip capacitor 
(note 1) 

100 pF 

C4, C8 ceramic chip capacitor 100 nF 2222 852 47104 

C6 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C9 electrolytic capacitor 2.2 µF, 40 V 

Li 5 turns enamelled 0.7 mm copper wire 53 nH length 5.4 mm 
int. dia. 3 mm 
leads 2 x 5 mm 

L2, L3 stripline (note 2) 30 S2 10 x 6 mm 

L4 11 turns enamelled 1 mm copper wire 500 nH length 15.5 mm 
int. dia. 8 mm 
leads 2 x 5 mm 

L5 5 turns enamelled 1 mm copper wire 79 nH length 9.1 mm 
int. dia. 5 mm 
leads 2 x 5 mm 

L6 grade 3B Ferroxcube RF choke 4312 020 36640 

R1 0.5 W metal film resistor 47 Q 

R2 0.5W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (Er = 4.5), 
thickness 1/s inch. 
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150 m m 

Ci 
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r C7
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70 mm 

7Z21693.2 
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0 v0 

STRAP 

C 0 

00 
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The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully 
metallized to serve as earth. Earth connections are made by fixing screws, copper straps and hollow rivets at the 
edges of the board and under the source. 

Fig.12 Component layout for 175 MHz class-B test circuit. 
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Class-B operation; VD5 = 28 V; PL = 30 W; 
Rcs = 47 Q; T5 = 25 °C. 
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Fig.13 Input impedance as a function of 
frequency (series components), typical values. 
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Fig.15 Power gain as a function of frequency, 
typical values. 
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Fig.14 Load impedance as a function of 
frequency (series components), typical values. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Low noise figure 

• Easy power control 

• Good thermal stability 
• Withstands full load mismatch 
• Gold metallization ensures 

excellent reliability. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for large signal amplifier 
applications in the VHF frequency 
range. 

The transistor is encapsulated in a 
4-lead SOT123 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

Matched gate-source voltage (Vcs) 
groups are available on request. 

PINNING - SOT123 

PIN DESCRIPTION 

1 drain 
2 source 

3 gate 
4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

CW, class-B 175 28 15 > 13 >50 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDS drain-source voltage - 65 V 

±V00 gate-source voltage - 20 V 

ID DC drain current — 3 A 

Pb, total power dissipation up to Tmb = 25 °C — 38 W 

T 99 storage temperature —65 150 °C 

TI junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

R,b jinb thermal resistance from 
junction to mounting base 

T b = 25 °C; P O = 38 W 4.6 K/W 

thermal resistance from 
mounting base to heatsink 

T, b = 25 °C; P,°, = 38 W 0.3 KNV 

10 

1 

0.1 

745.4919 

(2) 

10 100 
VDS (V) 

(1) Current is this area may be limited byRDs~° ). 

(2)T b = 25°C. 

Fig.2 DC SOAR. 

50 

Plot 

(W) 

40 

30 

20 

10 

0 
0 50 100 T (°C) 150 

T5

(1) Short-time operation during mismatch. 

(2) Continuous operation. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
T) = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)Dss drain-source breakdown voltage VGs = 0; ID = 5 mA 65 — — V 

loss drain-source leakage current VGs = 0; VDs = 28 V — — 1 mA 

Icss gate-source leakage current ±VGs = 20 V; Vos = 0 - - 1 µA 

VG~,h) gate-source threshold voltage ID = 5 mA; VDs = 10 V 2 — 4.5 V 

oVGs gate-source voltage difference of 
matched devices 

ID = 5 mA; Vps = 10 V - - 100 mV 

g,g forward transconductance ID = 0.75 A; Vps = 10 V 0.6 - - S 

RDA° ) drain-source on-state resistance ID = 0.75 A; VGs = 10 V - 0.8 1.5 O 

IDsx on-state drain current Vs = 10 V; Vps = 10 V — 5 — A 

C6 input capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 60 — pF 

C~ output capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 40 — pF 

C 5 feedback capacitance VGs = 0; VDs = 28 V; f = 1 MHz — 4.5 — pF 

F noise figure (see Fig.13) ID = 0.5 A; VDs = 28 V; R1 = 23 Q; 
Th = 25 °C; f= 175 MHz; 
Rih mo-h = 0.3 K/W 

— 4.3 — dB 

z 

T.C. 
(mV/K) 

0 

_2 

4 

-6 

8 

7721761.1 

10 100 ID (mA) 1000 

VDs = 10 V; valid for T1 = 25 to 125 °C. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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2 
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0  
0 4 

VDs =10 V. 

solid line: T) = 25 °C. 

dotted line: T = 125 °C. 

12 16VGS (V) 

Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Vcs = 10 V; ID = 0.75 A. 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; R1h b-h = 0.3 K/W; unless otherwise specified. 
RF performance in CW operation in a common source class-B circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VDS
(V) 

loo
(mA) 

PL
(W) 

GP
(dB) 

rlo
(%) 

ZI 
(O) 

(note 1) 

ZL
(S2) 

R1 
(Q) 

CW, class-B 175 28 25 15 >13 
typ. 17 

>50 
typ.65 

3.0-j4.0 6.3+j9.8 46.4//46.4 

175 12.5 25 6 typ. 15 typ. 60 3.0-j4.0 4.5 +j3.3 100 

Note 

1. Ri included. 

Ruggedness in class-B operation 

The BLF244 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

Th = 25 °C; R,h mb.h = 0.3 K/W; at 
rated load power. 

30 

20 

10 
2 0 

7221149.1 

Class-B operation; VDS = 28 V; IDo = 25 mA; 
f = 175 MHz; Th = 25 °C; R9, ,,y.h = 0.3 K/W. 

Fig.9 Load power as a function of input power, 
typical values. 
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PL (W) 
30 

Class-B operation; VDS = 28 V; I = 25 mA; 
f = 175 MHz; Th = 25 °C; B15 bfi = 0.3 K/W. 

Fig.10 Power gain and efficiency as functions of 
load power, typical values. 
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2 

Class-B operation; V00 = 12.5 V; 'DO = 25 mA; 
f = 175 MHz; Th = 25 °C; Rth m6-h = 0.3 K/W. 

Fig.11 Load power as a function of input power, 
typical values. 
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Class-B operation; VDs = 12.5 V; 'DO = 25 mA; 
f= 175 MHz; Th = 25 °C; Rth mbh = 0.3 K/W. 

Fig.12 Power gain and efficiency as functions of 
load power, typical values. 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Ci, C12 multilayer ceramic chip capacitor 
(note 1) 

680 nF 

C2 multilayer ceramic chip capacitor 
(note 1) 

20 pF 

C3, C4, C9 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C5 multilayer ceramic chip capacitor 
(note 1) 

75 pF 

C6 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C7 multilayer ceramic chip capacitor 
(note 1) 

100 pF 

C8 multilayer ceramic chip capacitor 
(note 1) 

47 pF 

C10, C11 multilayer ceramic chip capacitor 
(note 1) 

11 pF 

C13 solid tantalum capacitor 2.2 µF 

C14 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

L1 4 turns enamelled 1 mm copper 
wire 

32 nH length 6.3 mm 
int. dia. 3 mm 
leads 2 x 5 mm 

1.2 1 turn enamelled 1 mm copper wire 12.2 nH int. dia. 5.6 mm 
leads 2 x 5 mm 

L3, L4 stripline (note 2) 30 5 15 x 6 mm 

L5 6 turns enamelled 1 mm copper 
wire 

119 nH length 10.4 mm 
in dia. 6 mm 
leads 2 x 5 mm 

L6 grade 3B Ferroxcube RF choke 4312 020 36640 

L7 2 turns enamelled 1 mm copper 
wire 

19 nH length 2.4 mm 
int. dia. 3 mm 
leads 2 x 5 mm 

L8 4 turns enamelled 1 mm copper 
wire 

28.5 nH length 8.5 mm 
int. dia. 3 mm 
leads 2 x 5 mm 

R1 metal film resistor (note 3) 
R2 0.4 W metal film resistor 1 MQ 

R3 0.4W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (e, = 4.5), 
thickness 1/16 inch. 

3. Refer to Application Information for value. 
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The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being 
unetched copper to serve as ground plane. Earth connections are made by fixing screws, copper straps and 
hollow rivets under the sources and around the edges to provide a direct contact between the copper on the 
component side and the ground plane. 

Fig.14 Component layout for 175 MHz class-B test circuit. 
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Class-B operation; V00 = 28 V; loo = 25 mA; 
PL = 15 W; Th = 25 °C; R1n mbh = 0.3 I(/W. 

Fig.15 Input impedance as a function of 
frequency (series components), typical values. 
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Class-B operation; Vos = 28 V; I = 25 mA; 
PL = 15W; Th = 25 °C; Rth man = 0.3 K/W. 

Fig.17 Power gain as a function of frequency, 
typical values. 
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Class-B operation; Vos = 28 V; I = 25 mA; 
PL = 15W; Th = 25°C; R1h Ire n = 0.3 K/W. 

Fig. 16 Load impedance as a function of 
frequency (series components), typical values. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Low noise figure 

• Easy power control 

• Good thermal stability 
• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for large signal amplifier 
applications in the VHF frequency 
range. 

The transistor is encapsulated in a 
4-lead SOT123 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

Matched gate-source voltage (Vcs) 
groups are available on request. 

PINNING - SOT123 

PIN DESCRIPTION 

1 drain 
2 source 

3 gate 

4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a class-B test circuit. 

MODE OF OPERATION (MHz) (V) (W) (d8) (°o) 

CW, class-B 175 28 30 > 13 >50 
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VHF power MOS transistor BLF245 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDS drain-source voltage VGS = 0 - 65 V 

±VGS gate-source voltage Vos = 0 - 20 V 

ID DC drain current — 6 A 

P101 total power dissipation up to T m = 25 °C - 68 W 

Ts,g storage temperature -65 150 °C 

TI junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

R~ Itnb thermal resistance from 
junction to mounting base 

Tmb = 25 °C; P O = 68 W 2.6 KAN 

Rth C-h thermal resistance from 
mounting base to heatsink 

T b = 25 °C; Plot = 68 W 0.3 K/W 

1 

0.1 

MRA927 

/ 

(z) 

10 
tV 

100 
DS 

(1) Current is this area may be limited by RDSI°1,1• 
(2) T = 25 °C. 

Fig.2 DC SOAR. 
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1W) 
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20 
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121 

111 
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Th 1°CI 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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VHF power MOS transistor BLF245 

CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)Dss drain-source breakdown voltage Vcs = 0; ID = 10 mA 65 — — V 

loss drain-source leakage current Vcs = 0; VDs = 28 V — — 2 mA 

lcss gate-source leakage current ±Vcs = 20 V; VDs = 0 — — 1 µA 

Vcs(th) gate-source threshold voltage ID = 10 mA; VDs = 10 V 2 — 4.5 V 

Vcs gate-source voltage difference of 
matched devices 

ID = 10 mA; VDs = 10 V — — 100 mV 

g15 forward transconductance 'D= 1.5A; VDs = 10 V 1.2 1.9 — S 

RDS(°n) drain-source on-state resistance ID = 1.5 A; Vcs = 10 V — 0.4 0.75 i2 

losx on-state drain current Vcs = 10 V; VDs = 10 V — 10 — A 

C input capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 125 — pF 

C~ output capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 75 — pF 

C,s feedback capacitance Vcs = 0; VDs = 28 V; f= 1 MHz — 7 — pF 

F noise figure (see Fig.14) input and output power matched for: 
ID = 1 A; VDs = 28 V; PL = 30 W; 
R1 =1 k52; Th = 25 °C; f = 175 MHz 

— 2 — dB 

2 

2 

4 

6 

7221153 

9
10 102 03 mAl 104D 

VDs = 10 V; valid for T1 = 25 to 125 °C. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Vcs= 10 V; Ip =1.5A. 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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VHF power MOS transistor BLF245 

APPLICATION INFORMATION FOR CLASS-B OPERATION 
T h = 25 °C; R,h mbh = 0.3 K/W; R1 = 1 kQ. 
RF performance in CW operation in a common source class-B test circuit. 

MODE OF OPERATION 
(MHz) (V) (mA) (W) (d6) 

ZI

(note) 1) (Q)

CW, class-B 175 28 50 30 >13 
typ.15.5 

<50 
typ.67 

2.0—j2.7 3.9+j4.4 

175 12.5 50 12 typ. 12 typ. 66 2.4—j2.5 3.8+j1.3 

Note 

1. R1 included. 

Ruggedness in class-B operation 

The BLF245 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

Th = 25 °C; R15 mb-h = 0.3 KIN; at 
rated load power. 
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op 
(dB) 

10 

7221160 

op

'ID

0  
0 10 20 30 

100 

'ID 
(') 

50 

0 
40 50 

P L (w) 

Class-B operation; VDS = 28 V; 'DO = 50 mA; 
f = 175 MHz; T h = 25 °C; R1h ,rb_h = 0.3 K/W. 

Fig.9 Power gain and efficiency as functions of 
load power, typical values. 

60 

PL 
(W) 

50 

40 

30 

20 

MEA736 

I

10  
0 06 12 18 24 

PIN (W) 

Class-B operation; VDS = 28 V; IDo = 50 mA; 
f = 175 MHz; T h = 25 °C; R,h ,,,b-h = 0.3 K/W. 

Fig.10 Load power as a function of input power, 
typical values. 
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Class-B operation; VDS = 12.5 V; IDo = 50 mA; 
f = 175 MHz; Th = 25 °C; R 15 ~_h = 0.3 K/W. 

Fig.11 Power gain and efficiency as functions of 
load power, typical values. 
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Class-B operation; VDS = 12.5 V; IDo = 50 mA; 
f = 175 MHz; Th = 25 °C; Rth n,6.h = 0.3 K/W. 

Fig.12 Load power as a function of input power, 
typical values. 
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Fig.13 Test circuit for class-B operation. 
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VHF power MOS transistor BLF245 

List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl film dielectric trimmer 4 to 40 pF 2222 809 07008 

C2, C8 film dielectric trimmer 5 to 60 pF 2222 809 07011 

C3 multilayer ceramic chip capacitor 100 pF 2222 854 13101 

C4, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C5 ceramic capacitor 100 pF 2222 680 10101 

C7 multilayer ceramic chip capacitor 
(note 1) 

18 pF 

C9 multilayer ceramic chip capacitor 
(note 1) 

27 pF 

O10 multilayer ceramic chip capacitor 
(note 1) 

24 pF 

L1 3 turns enamelled 0.5 mm copper 
wire 

13.5 nH length 3.5 mm 
int. dia. 2 mm 
leads 2 x 2 mm 

L2, L3 stripline (note 2) 30 c 10 x 6 mm 

L4 6 turns enamelled 1.5 mm copper 
wire 

98 nH length 12.5 mm 
in dia. 5 mm 
leads 2 x 2 mm 

L5 grade 3B Ferroxcube RF choke 4312 020 36640 

L6 2 turns enamelled 1.5 mm copper 
wire 

24,5 nH length 4 mm 
in dia. 5 mm 
leads 2 x 2 mm 

R1 metal film resistor 1 kS2 

R2 metal film resistor 1 MQ 

R3 metal film resistor 10 S2 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are mounted on a double copper-clad PCB with epoxy fibre-glass dielectric (E r = 4.5), thickness 
1/~s inch. 
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7297818 

The circuit and components are situated on one side of the epoxy fibre-glass board; the other side is unetched 
copper and serves as an earth. Earth connections are made by means of fixing screws, hollow rivets and copper 
straps under the sources and around the edges, to provide a direct contact between the copper on the 
component side and the ground plane. 

Fig.14 Component layout for 175 MHz class-B test circuit. 

September 1992 167 



Philips Semiconductors Product specification 

VHF power MOS transistor BLF245 

40 
zi

(51) 

30 

20 

10 

0 
20 

7Z21156 

r)

40 60 80 100 120 
51 MHz) 

Class-B operation; VDS = 28 V; 'DO = 50 mA; 
PL = 30W; Th = 25 °C; R16 man = 0.3 K/W. 

Fig.15 Input impedance as a function of 
frequency (series components), typical values. 

Fig.17 Definition of MOS impedance. 
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Class-B operation; V0 = 28 V; IpQ = 50 mA; 
PL = 30W; Th = 25 °C; Rth mbh = 0.3 I</W. 

Fig.16 Load impedance as a function of 
frequency (series components), typical values. 
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Fig.18 Power gain as a function of frequency, 
typical values. 
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VHF push-pull power MOS 
transistor BLF245B 

FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Dual push-pull silicon N-channel 
enhancement mode vertical D-MOS 
transistor designed for large signal 
amplifier applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead, SOT279 balanced flange 
envelope, with a ceramic cap. The 
mounting flange provides the 
common source connection for the 
transistors. 

PINNING - SOT279 

PIN DESCRIPTION 

1 gate 1 

2 drain 1 

3 gate 2 

4 drain 2 

5 source 

2 n n 4

O 5 O 
Top view 1U U3 

MSB018 

Fig.1 Simplified outline and symbol. 

M68157-1 

CAUTION 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a push-pull common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

CW, class-B 175 28 30 > 14 >55 
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VHF push-pull power MOS 
transistor 

BLF245B 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 
Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V0S drain-source voltage — 65 V 

±VGs gate-source voltage — 20 V 

l0 DC drain current — 4.5 A 

Pte, total power dissipation up to T,,,b = 25 °C; total device; 
both sections equally loaded 

— 75 W 

T~ 9 storage temperature —65 150 °C 

T( junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS 
THERMAL 

RESISTANCE 

R,h ifnb thermal resistance from junction to 
mounting base 

total device; both sections equally 
loaded 

2.3 K/W 

R,h ,t .h thermal resistance from mounting 
base to heatsink 

total device; both sections equally 
loaded 

0.3 K/W 

50 

lD 

(A) 

10 

1 

MRA922 

/ 
(2) 

/ 

10 V 
DS 

V) 100 

(1) Current is this area may be limited by Rosl°°l• 
(2) T b = 25 °C. 

Total device; both sections equally loaded. 

Fig.2 DC SOAR. 
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Plot 
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40 

0 
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Th (° C) 

MRA929 

2 

1 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Total device; both sections equally loaded. 

Fig.3 Power/temperature derating curves. 
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VHF push-pull power MOS 
transistor 

BLF245B 

CHARACTERISTICS (per section) 
T) = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(ea)Dss drain-source breakdown voltage ID = 5 mA; Vcs = 0 65 — — V 

IDss drain-source leakage current VGs = 0; VDS = 28 V — — 1 mA 

loss gate-source leakage current ±V05 := 20 V; VDs = 0 - - 1 µA 

VSS,h) gate-source threshold voltage ID = 5 mA; VDS = 10 V 2 — 4.5 V 

g s forward transconductance ID = 0.75 A; VDs = 10 V 600 850 - mS 

RDS° drain-source on-state resistance ID = 0.75 A; VDs = 10 V - 0.8 1.5 S2 

losx on-state drain current Vcs = 10 V; VDS = 10 V — 5 — A 

C input capacitance VGS = 0; VDS = 28 V; f = 1 MHz - 60 — pF 

C~ output capacitance VDS = 0; VDs = 28 V; f = 1 MHz — 40 — pF 

Crs feedback capacitance Vcs = 0; VDS = 28 V; f = 1 MHz - 4.5 - pF 
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T.C. 
(mV/K) 

0 
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10 00 10 (mA 1000 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 
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Fig.5 Drain current as a function of gate-source 
voltage, typical values per section. 
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VHF push-pull power MOS 
transistor 

BLF245B 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values 

per section. 
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VHF push-pull power MOS 
transistor BLF245B 

APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; R1h mb-h = 0.3 K/W; unless otherwise specified. 
RF performance in a push-pull, common source, class-B test circuit. 

MODE OF OPERATION 
(MHz) (V) (mA) (W) (dB) (%) 

CW, class-B 175 28 2 x 25 30 > 14 
typ. 18 

>55 
typ.65 

Ruggedness in class-B operation 

The BLF245B is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases, under the 
following conditions: 
VDS = 28 V, f = 175 MHz at rated 
output power. 
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Class-B operation; VDS = 28 V; IDo = 2 x 25 mA; 
ZL = 8.8 + j12.7 f2; f = 175 MHz. 

Fig.9 Power gain and efficiency as functions of 
output power, typical values. 
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Class-B operation; VDS = 28 V; IDo = 2 x 25 mA; 
ZL =8.8+j12.7 Q; f= 175 MHz. 

Fig.10 Load power as a function of input power, 
typical values. 
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VHF push-pull power MOS 
transistor 

BLF245B 

List of components (see test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C2 multilayer ceramic chip capacitor 
(note 1) 

270 pF 

C3 multilayer ceramic chip capacitor 
(note 1) 

24 pF 

C4 film dielectric trimmer 4 to 60 pF 2222 809 08002 

C5, C25, C26 multilayer ceramic chip capacitor 
(note 1) 

91 pF 

C6, C22, C24 film dielectric trimmer 5 to 60 pF 2222 809 08003 
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VHF push-pull power MOS 
transistor BLF245B 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C7, C9, C12, O14, 
C17, C19 

multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C8, O10 multilayer ceramic chip capacitor 
(note 1) 

680 pF 

C11, C20 multilayer ceramic chip capacitor 10 nF 2222 852 47103 
O13, C18 electrolytic capacitor 10 µF, 63 V 

C15, C16 multilayer ceramic chip capacitor 
(note 1) 

100 pF 

C21, C27 multilayer ceramic chip capacitor 
(note 1) 

75 pF 

C23 multilayer ceramic chip capacitor 
(note 1) 

36 pF 

L1, L3, L20, L22 stripline (note 2) 55 Q length 111 mm 
width 2.5 mm 

L2, L21 semi-rigid cable 50 Q length 111 mm 
ext. dia. 2.2 mm 

L4, L5 stripline (note 2) 49.5 Q length 28 mm 
width 3 mm 

L6, L7 stripline (note 2) 49.5 t length 22.5 mm 
width 3 mm 

L8, L9 stripline (note 2) 49.5 S1 length 4.5 mm 
width 3 mm 

L10, L11 grade 3B Ferroxcube RF choke 4312 020 36642 

L12, L13 stripline (note 2) 49.5 S2 length 21 mm 
width 3 mm 

L14, L15 4 turns enamelled 1 mm copper 
wire 

70 nH length 9 mm 
int. dia. 6 mm 
leads 2 x 5 mm 

L16, L17 stripline (note 2) 49.5 Q length 30 mm 
width 3 mm 

L18, L19 stripline (note 2) 49.5 Q length 26 mm 
width 3 mm 

R1, R2 0.4W metal film resistor 10 S2 

R3, R4 10 turns potentiometer 50 kS2 

R5, R6 0.4 W metal film resistor 205 kQ 

R7, R8 0.4 W metal film resistor 10 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 1008 or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with epoxy glass dielectric (e, = 4.5), thickness 
1/ 16 inch. The other side of the board is fully metallized and used as a ground plane. The ground planes on each 
side of the board are connected together by means of copper straps and hollow rivets. 
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VHF push-pull power MOS 
transistor 

BLF245B 
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The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully 
metallized to serve as a ground. Earth connections are made by means of copper straps and hollow rivets for a 
direct contact between the upper and lower sheets. 

rig.12 Component layout for 175 MHz test circuit. 

September 1992 176 



Philips Semiconductors Product specification 

I 

VHF push-pull power MOS 
transistor BLF245B 
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Class-B operation; VDS = 28 V; IDo = 2 x 25 mA; 
RG5 = 10 S2; PL = 30W (total device). 

Fig.13 Input impedance as a function of 
frequency (series components), typical values 

per section. 
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Fig.15 Definition of MOS impedance. 
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Class-B operation; VD5 = 28 V; IDa = 2 x 25 mA; 
RG5 = 10 Q; PL = 30W (total device). 

Fig.14 Load impedance as a function of 
frequency (series components), typical values 

per section. 
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Fig.16 Power gain as a function of frequency, 
typical values per section. 
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VHF power MOS transistor BLF246 

FEATURES PIN CONFIGURATION 

• High power gain 

• Low noise figure 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for large signal amplifier 
applications in the VHF frequency 
range. 

The transistor is encapsulated in a 
4-lead, SOT121 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

A marking code, showing 
gate-source voltage (VGS) 
information is provided for matched 
pair applications. Refer to the 
'General' section for further 
information. 

PINNING - SOT121 

PIN DESCRIPTION 

1 drain 

2 source 

3 gate 
4 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION 
Hz) (M
f V0

(V) (W) 
G 

(dB) 
110
(%) 

CW, class-B 108 28 80 ≥ 16 ≥ 55 
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VHF power MOS transistor BLF246 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VD5 drain-source voltage - 65 V 

±VG5 gate-source voltage - 20 V 

ID DC drain current - 13 A 

P,01 total power dissipation up to T = 25 °C - 130 W 
T~ 9 storage temperature -65 150 °C 
Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER THERMAL RESISTANCE 

R5 . b thermal resistance from junction to mounting base 1.35 K/W 

R1h , b-h thermal resistance from mounting base to heatsink 0.2 K/W 

50 
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(A) 

10 

1 

0.1 

MFA931 

(2) 

1 10 (~) 100 
DS 

(1) Current is this area may be limited by RD5(° ). 

(2) T b = 2500. 

Fig.2 DC SOAR. 

P tot 
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0 

000947 
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Th 1°C) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
T) = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)DSs drain-source breakdown voltage VGS = 0; ID = 50 mA 65 — — V 

IDSS drain-source leakage current VGS = 0; VDS = 28 V — — 2.5 mA 

Icss gate-source leakage current ±VGS = 20 V; VDS = 0 - - 1 µA 

VGS h) gate-source threshold voltage ID = 50 mA; VDS = 10 V 2 — 4.5 V 

4VG5 gate-source voltage difference 
of matched pairs 

ID = 50 mA; VDS = 10 V - - 100 mV 

gfs forward transconductance ID = 2.5 A or 5 A; VDS = 10 V 3 4.2 - S 

RDs(on) drain-source on-state resistance ID = 5 A; VGS = 10 V - 0.2 0.3 Q 

'DSX on-state drain current VGS = 10 V; VDS = 10 V — 22 — A 

C~ input capacitance VGS = 0; VDS = 28 V; f = 1 MHz — 225 — pF 

C°, output capacitance VGS = 0; VDS = 28 V; f = 1 MHz - 180 — pF 

C,s feedback capacitance VGS = 0; VDs = 28 V; f = 1 MHz — 25 — pF 

1 

T.C. 

(mV/K) 0

1 

2 

3 

4 

-5 
0.01 

MCA946 

01 

VDS = 10 V; valid for Th = 25 to 70°C. 

10 
ID A 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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0 
0 

MCA938 

5 10 15 20 

VGS (V) 

VDS = 10 V; T = 25 °C. 

Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Vcs =10 V; ID =5 A. 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Vcs = 0; f = 1 MHz. 

Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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V05 = 0; f = 1 MHz. 

Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; Rth mb-h = 0.2 K/W; Rcs = 12 S2; unless o herwise specified. 
RF performance in CW operation in a common source test circuit. 

MODE OF OPERATION t
(MHz) 

VDs 
(V) 

loo 
(A) 

P 
(W) (dB) 

TlD 
(%) 

CW, class-B 108 28 0.1 80 > 16 > 55 

CW, class-B 108 28 0.1 80 typ. 18 typ. 65 

CW, class-C 108 28 0 
(note 1) 

80 typ. 15 typ. 72 

Note 

1. V0s = 0 (class-C). 

Ruggedness in class-B operation 

The BLF246 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDs = 28 V; f = 108 MHz; Th = 25 °C; 

Rth 1wh = 0.2 K/W; at rated output 
power. 

20 

GP

(ds) 

10 

0 

NCA942 

0 

100 

n D 

(7) 

50 

0 
50 100 150 

PL (W) 

Class-B operation; VDs = 28 V; IDo = 0.1 A; 
Rcs = 12 S2; f = 108 MHz; Th = 25°C; 

Rth nt-h = 0.2 K/W. 

Fig.9 Power gain and efficiency as functions of 
load power, typical values. 

150 

100 

50 

0 

MCA941 

0 2 3 4 5 
Piw(W) 

Class-B operation; VDs = 28 V; IDo = 0.1 A; 
Rcs = 12 Q; f = 108 MHz; Th = 25°C; 

Rth mo-h = 0.2 K/ W. 

Fig.10 Load power as a function of input power, 
typical values. 
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77pu7 

50 52 

f=108 MHz. 

7227727 

Fig.11 Test circuit for class-B operation. 

Noise figure 

Measured with 80 W 
power-matched source and load in 
the test circuit (see Fig.11) with Vos 
=28 V; Ip =2A;f=108 MHz; 

Rcs = 27 S2; Tn = 25 °C; 
Rm mtrn = 0.2 K/W; F = typ. 3 dB. 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSION CATALOGUE NO. 

C1, C4, C5, C8, 
C14 

multilayer ceramic chip 
capacitor 

100 nF 2222 852 47104 

C2, C3. C6. C7 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C9 electrolytic capacitor 2.2 µF, 63 V 2222 030 38228 

C10 multilayer ceramic chip 
capacitor; note 1 

68 pF + 39 pF 
in parallel 

C11 multilayer ceramic chip 
capacitor; note 1 

69 pF + 100 pF 
in parallel 

C12 multilayer ceramic chip 
capacitor; note 1 

2 x 100 pF 
in parallel 

C13 multilayer ceramic chip 
capacitor; note 1 

62 pF 

L1 5 turns enamelled 0.6 mm 
copper wire 

52 nH length 6.5 mm 
in dia. 3 mm 
leads 2x 10 mm 

L2 2 turns enamelled 0.6 mm 
copper wire 

19 nH length 3.5 mm 
int. dia.3 mm 
leads 2 x 7.5 mm 

L3, L4 stripline; note 2 31 S2 length 13 mm 
width 6 mm 

L5 3 turns enamelled 1.6 mm 
copper wire 

36 nH length 12 mm 
int. dia.6 mm 
leads 2 x 5 mm 

L6 hairpin of enamelled 1.6 mm 
copper wire 

14 nH length 20 mm 

L7 Ferroxcube grade 3B HF choke 4312 020 36640 

L8 3 turns enamelled 1.6 mm 
copper wire 

52 nH length 8 mm 
in dia.6 mm 
leads 2 x 9 mm 

R1 0.4W metal film resistor 2 x 24 Q 
in parallel 

R2 0.4W metal film resistor 100 kQ 

R3 0.4W metal film resistor 10 4 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 
2. The striplines are mounted on a double copper-clad printed-circuit board with fibre-glass dielectric (Er = 4.5); 

thickness 1.6 mm. 
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150 mm 

7Z26091 

70 mm 

STRAP 

( J 0 
RIVET 

O q O O C 
OO OO 

STRAP 

00 OO 

7Z26092 

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully 
metallized to serve as a ground. Earth connections are made by means of hollow rivets, whilst under the source 
leads, copper straps are used for a direct contact between the upper and lower sheets. 

Fig.12 Component layout for 108 MHz class-B test circuit. 
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Z i

(0) 
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-15 

000939 

r~ 

xi 

0 50 100 150 200 
f (MHz) 

Class-B operation; VDS = 28 V; IDO = 0.1 A; 

RGs = 12 S2; PL = 80W; Th = 250O;

R1h ~o-n = 0.2 K/W. 

Fig.13 Input impedance as a function of 
frequency (series components), typical values. 

40 

GP

(dB) 

30 

20 

10 

0 
50 100 0 

MC0937 
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f(MHz) 

Class-B operation; VDS = 28 V; l = 0.1 A; 
RGs = 12 i2; PL = 80W; Th = 25°C; 

Rm mo-n = 0.2 K/W. 

Fig.15 Power gain as a function of frequency, 
typical values. 
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Class-B operation; VDS = 28 V; I = 0.1 A; 
RGs = 12 S2; PL = 80W; Th = 2500; 

Rth r, o-h = 0.2 KM. 

Fig.14 Load impedance as a function of 
frequency (series components), typical values. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS push-pull 
transistor designed for large signal 
applications in the VHF frequency 
range. 

The transistor is encapsulated in a 
balanced 8 lead, SOT161 flange 
envelope, with a ceramic cap. All 
leads are isolated from the flange. 

PINNING - SOT161 

PIN DESCRIPTION 

1 source 

2 source 

3 drain 1 

4 gate 1 

5 drain 2 

6 gate 2 

7 source 

8 source 

0 
iL J2 
3 

sc 
zr 

~a 

d 

~ s 
~e 

0 
M88 57 - I 

Top view MBC826 

Fig.1 Simplified outline and symbol. 

CAUTION 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a push-pull common source test circuit. 

MODE OF OPERATION f
(MHz) 

VDS
(V) 

Pc
(W) 

GP
(dB) 

gD
(%) 

CW, class-B 175 28 60 > 14 > 55 
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BLF246B 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 
Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDS drain-source voltage - 65 V 

±VOS gate-source voltage — 20 V 

l0 DC drain current — 8 A 

Pro total power dissipation up to T t = 25 °C; total device; 
both sections equally loaded 

— 130 W 

T~9 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS 
THERMAL 

RESISTANCE 

R,h )=b thermal resistance from junction 
to mounting base 

total device; both sections equally 
loaded 

1.35 K/W 

thermal resistance from mounting 
base to heatsink 

total device; both sections equally 
loaded 

0.25 K/W 

50 
ID

(Al 

10 

1 

0.1 

MFA932 

/  (2) 

10 VDS ( ) 100 

(1) Current is this area may be limited by R08(°°)• 
(2) T, b = 25°C. 

Total device; both sections equally loaded. 

Fig.2 DC SOAR. 

160 

'tot 

(W) 
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80 

40 

0 

MCB210 

(2) 

(1) 

0 40 60 120 160 
Th °C) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 
Total device; moth sections equally loaded. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS (per section) 
T1 = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)Dss drain-source breakdown voltage ID = 10 mA; VGs = 0 65 — — V 

loss drain-source leakage current Vcs = 0; VDs = 28 V — — 2 mA 

Icss gate-source leakage current ±Vcs = 20 V; VDs = 0 - - 1 µA 

VG ,h) gate-source threshold voltage ID = 10 mA; VDs = 10 V 2 — 4.5 V 

g,, forward transconductance ID = 1.5 A; VDs = 10 V 1.2 1.8 - S 

RDS(°°I drain-source on-state resistance ID = 1.5 A; VGs = 10 V - 0.4 0.75 S2 

losx on-state drain current VGs = 10 V; VDs = 10 V - 10 — A 

Cg input capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 125 — pF 

C~ output capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 75 — pF 

C feedback capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 11 — pF 

7Z21153 

2 

2 

4 

6 
10 02 1o3 

I 104D mA)

VDs = 10 V. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 
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TI =25 ° c 
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/ 
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I 

0  
0 

VDs = 10 V. 

10 
VG$ ( V ) 

20 

Fig.5 Drain current as a function of gate-source 
voltage, typical values per section. 
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0,8 
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0  
0 

7221746.1 
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T( (°C) 

ID =1.5A;VGS =10V-

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values 

per section. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values per section. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values per 

section. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; Rth -h = 0.25 K/W; unless otherwise specified. 
RF performance in a push-pull, common source, class-B test circuit. 

MODE OF OPERATION Hz) (M
f V09

(V) 
'DO 

(mA) (W) (dB) 
1lD 
(%) 

CW, class-B 175 28 2 x 50 60 > 14 
typ. 19 

>55 
typ.65 

Ruggedness in class-B operation 

The BLF246B is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases, under the 
following conditions: 
V0 = 28 V, f = 175 MHz at rated 
output power. 

25 
Gp

(de) 
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MC8692 
100 

nD 
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80 
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40 

20 

0 

GP

0 20 40 60 80 
PL (W) 

Class-B operation; V0 = 28 V; I = 2 x 50 mA; 
ZL = 4.6 + j5 S2; f= 175 MHz. 

Fig.9 Power gain and efficiency as functions of 
output power, typical values. 
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20 

MC0893 

0  
0 05 10 1.5 20 25 

PIN(w) 

Class-B operation; VDs = 28 V; I = 2 x 50 mA; 
ZL = 4.6 + j5 1≥; f = 175 MHz. 

Fig.10 Load power as a function of drive power, 
typical values. 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C2, C25, C26 multilayer ceramic chip capacitor 
(note 1) 

91 pF 

C3 film dielectric trimmer 4 to 40 pF 2222 809 08002 

C4 multilayer ceramic chip capacitor 
(note 1) 

180 pF 

C5, C22, C24 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C6 multilayer ceramic chip capacitor 
(note 1) 

100 pF 
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VHF push-pull power MOS 
transistor BLF246B 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C7, C9, C12, C14, 
C17, C19 

multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C8, O10, C15, C16 multilayer ceramic chip capacitor 
(note 1) 

680 pF 

C11, O20 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C13, C18 electrolytic capacitor 10µF, 63 V 
O21 multilayer ceramic chip capacitor 

(note 1) 
82 pF 

O23 multilayer ceramic chip capacitor 
(note 1) 

33 pF 

L1, L3, L22, 124 stripline (note 2) 55 S2 length 111 mm 
width 2.5 mm 

12, L23 semi-rigid cable 50 S2 length 111 mm 
ext. dia. 2.2 mm 

L4, L5 stripline (note 2) 50 4 length 6.5 mm 
width 2.8 mm 

L6, L7 stripline (note 2) 50 S2 length 35 mm 
width 2.8 mm 

L8, L9 stripline (note 2) 50 i2 length 5 mm 
width 2.8 mm 

L10, L11 stripline (note 2) 50 Q length 9 mm 
width 2.8 mm 

L12, L15 grade 3B Ferroxcube RF choke 4312 020 36642 

L13, L14 4 turns enamelled 1 mm copper 
wire 

50 nH length 6.5 mm 
in dia. 4 mm 
leads 2 x 5 mm 

L16, L17 stripline (note 2) 50 S2 length 17 mm 
width 2.8 mm 

L18, L19 stripline (note 2) 50 S2 length 26 mm 
width 2.8 mm 

120, L21 stripline (note 2) 50 Q length 4 mm 
width 2.8 mm 

R1, R2, R7, R8 0.4W metal film resistor 10 S2 

R3, R4 10 turns potentiometer 50 kit 

R5, R6 0.4 W metal film resistor 205 kQ 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 
2. The striplines are on a double copper-clad printed circuit board, with epoxy glass dielectric (Cr = 4.5), thickness 

1As inch. The other side of the board is fully metallized and used as a ground plane. The ground planes on each 
side of the board are connected together by means of copper straps and hollow rivets. 
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The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully 
metallized to serve as a ground. Earth connections are made by means of copper straps and hollow rivets for a 
direct contact between the upper and lower sheets. 

Fig.12 Component layout for 175 MHz class-B test circuit. 
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MCBB91 
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f (MHz) 

Class-B operation; VDS = 28 V; I = 2 x 50 mA; 
Rcs = 10 n; PL = 60 W (total device). 

Fig.13 Input impedance as a function of 
frequency (series components), typical values 

per section. 

Fig.15 Definition of MOS impedance. 
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Class-B operation; VpS = 28 V; loo = 2 x 50 mA; 
RCS = 10 S2; PL = 60 W (total device). 

Fig.14 Load impedance as a function of 
frequency (series components), typical values 

per section. 
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Class-B operation; VpS = 28 V; 
lo 

= 2 x 50 mA; 
RCS = 10 S2; PL. = 60 W (total device). 

Fig.16 Power gain as a function of frequency, 
typical values per section. 
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FEATURES 

• High power gain 

• Easy power control 

• Good thermal stability 

• Withstands full load mismatch. 

APPLICATIONS 

• Large signal applications in the 
VHF frequency range. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS push-pull 
transistor encapsulated in a 4-lead, 
SOT262A1 balanced flange type 
package with two ceramic caps. The 
mounting flange provides the 
common source connection for the 
transistor. 

PINNING - SOT262A1 

PIN DESCRIPTION 

1 drain 1 

2 drain 2 

3 gate 1 

4 gate 2 

5 source 

PIN CONFIGURATION 

Fig.1 Simplified outline and symbol. 

CAUTION 

The device is supplied in a antistatic package. The gate-source input must 
be protected against static charge during transport or handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source test circuit. 

MODE OF OPERATION f 
(MHz) 

Vog 
(V) 

PL
(W) 

GP
(dB) 

rlo
(%) 

CW, class-B 225 28 150 ≥12 ≥55 
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LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Per transistor section 

Vos drain-source voltage (DC) — 65 V 

VO5 gate-source voltage — ±20 V 

to drain current (DC) — 13 A 

Ptot total power dissipation up to Tmb = 25 °C; total device; 
both sections equally loaded 

— 280 W 

Tstg storage temperature —65 +150 °C 

Ti operating junction temperature — +200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth i-mb thermal resistance from junction to 
mounting base 

total device; both sections equally 
loaded 

0.63 K/W 

Rth mb-h thermal resistance from mounting base 
to heatsink 

total device; both sections equally 
loaded 

0.15 K/W 

102

10 

10 V O  V) 

Total device; both sections equally loaded. 
(1) Current in this area may be limited by Roson.
(2) T,t  = 25 °C. 

Fig.2 DC SOAR. 

MBD287 

102

400 

Ptot 
(w) 

300 

200 

100 

M80288 

(2) 

(1) 

0  
0 40 80 120 160 

Th (°C) 

Total device; both sections equally loaded. 
(1) Continuous operation. 
(2) Short-time operation during mismatch. 

Fig.3 Power derating curves. 
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CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

Per transistor section 

V(BR)DSS drain-source breakdown 
voltage 

ID = 50 mA; VGS = 0 65 — — V 

IDss drain-source leakage current VGS = 0; VDS = 28 V — — 2.5 mA 

IGSS gate-source leakage current VGS = ±20 V; VDS = 0 - - 1 µA 

VGSth gate-source threshold voltage ID = 50 mA; VDS = 10 V 2 — 4.5 V 

9f5 forward transconductance ID = 5 A; VGS = 10 V 3 4.2 - S 

RDson drain-source on-state 
resistance 

ID = 5 A; VGS = 10 V - 0.2 0.3 S2 

losx drain cut-off current VGS = 10 V; VDs = 10 V — 22 — A 

C;S input capacitance VGS = 0; VDS = 28 V; f = 1 MHz — 225 — pF 

CDs output capacitance VGs = 0; VDS = 28 V; f = 1 MHz - 180 — pF 

C,S reverse transfer capacitance VG5 = 0; VDs = 28 V; f = 1 MHz — 25 — pF 

1 
TC 

(mV/K) 
0 

1 

2 

3 

5 

MBD298 

10_2 
10 1 D (A) 10 

VDs=10V 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, 
typical values per section. 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical 
values per section. 
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Fig.8 Reverse transfer capacitance as a 
function of drain-source voltage, typical 
values per section. 
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APPLICATION INFORMATION 

RF performance in a push-pull, common source, class-B test circuit: Th = 25 °C; Rth mb-h = 0.15 KPN. 

MODE OF OPERATION f 
(MHz) 

Vns 
(V) 

Ina 
(mA) 

PL
(W) 

Gp
(dB) 

tln 
(%) 

CW, class-B 225 28 2 x 100 150 ≥12 
typ. 13.5 

≥55 
typ.70 

Ruggedness in class-B operation 

The BLF247B is capable of withstanding a full load mismatch corresponding to VSWR = 50 through all phases under the 
following conditions: Vps = 28 V; f = 175 MHz; Th = 25°C; PL = 150W; Rth mb-h = 0.15 K/W. 

20 
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(d B)
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4 

0 0 

M50289 100 
TI 

80 
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40 
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0 

1 

TI

Gp
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PL(W) 

Class-B operation. 
Vps = 28 V. 
Ipo = 2>< 100 mA. 
ZL = 1.3 + 0.6O per section. 
f = 225 MHz. 

Fig.9 Power gain and efficiency as functions of 
load power; typical values. 
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Class-B operation. 
Vps = 28 V. 
Ipp = 2 x 100 mA. 
ZL = 1.3 + 0.6O per section. 
f = 225 MHz. 

Fig. 10 Load power as a function of input power; 
typical values. 
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VHF push-pull power MOS transistor BLF247B 

List of components (see Figs 11 and 12) 

COMPONENT DESCRIPTION VALUE DIMENSION CATALOGUE NO. 

C1, C2 multilayer ceramic chip 
capacitor; note 1 

200 pF 

C3 multilayer ceramic chip 
capacitor; note 1 

27 pF 

C4, C6, C18 film dielectric trimmer 2 to 9 pF 2222 809 09005 

C5 multilayer ceramic chip 
capacitor; note 1 

39 pF 

C7 multilayer ceramic chip 
capacitor; note 1 

91 pF 

C8, C11, C12, 
C13, C27 

multilayer ceramic chip 
capacitor 

100 nF; 50 V 2222 852 47104 

C9, C10 multilayer ceramic chip 
capacitor; note 1 

2 x 1 nF in parallel 

C14 multilayer ceramic chip 
capacitor; note 1 

2 x 36 pF in parallel 

C15 multilayer ceramic chip 
capacitor; note 1 

18 pF 

C16 film dielectric trimmer 2 to 18 pF 2222 809 09006 

C17 multilayer ceramic chip 
capacitor; note 1 

6.8 pF 

C19, C20 multilayer ceramic chip 
capacitor; note 1 

47 pF 

C21, C26, 
C29, C30 

multilayer ceramic chip 
capacitor; note 1 

1 nF 

C22, C25, C28 electrolytic capacitor 10µF; 63 V 2222 030 38109 

C23, C24 multilayer ceramic chip 
capacitor; note 1 

2 x 470 nF in 
parallel 

L1, L3, L24, 
L26 

stripline; note 2 50 S2 length 80 mm 
width 4.8 mm 

L2, L25 semi-rigid cable; note 3 50 S2 ext. conductor: 
length 80 mm 
diameter 3.6 mm 

L4, L5 stripline; note 2 43 S2 length 30 mm 
width 6 mm 

L6, L7 stripline; note 2 43 Q length 10 mm 
width 6 mm 

L8, L9 stripline; note 2 43 S2 length 2 mm 
width 6 mm 

L10, Lii stripline; note 2 43 Q length 4 mm 
width 6 mm 

L12, L13 stripline; note 2 43 S1 length 10 mm 
width 6 mm 

L14, L17 Ferroxcube grade 3B wideband 
HF choke 

2 in parallel 4312 02036642 
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COMPONENT DESCRIPTION VALUE DIMENSION CATALOGUE NO. 

L15, L16 3 turns enamelled 1.6 mm 
copper wire 

50 nH length 7.8 mm 
internal diameter 6 mm 
leads 2 x 10 mm 

L18, L19 stripline; note 2 43 S2 length 6 mm 
width 6 mm 

L20, L21 stripline; note 2 43 c length 15 mm 
width 6 mm 

L22, L23 stripline; note 2 43 Q length 26.5 mm 
width 6 mm 

R1, R6 10 turns potentiometer 50 k[2 

R2, R3, R4, R5 metal film resistor 1 k4; 0.4 W 
R7 metal film resistor 5.11 k4; 1 W 
R8, R9 metal film resistor 10 Q; 1 W 

ICI voltage regulator 78L05 

Notes 

1. American Technical Ceramics type 100B or capacitor of same quality. 

2. The striplines are on a double copper-clad printed-circuit board with glass microfibre PTFE dielectric (er = 2.2); 
thickness 1/16 inch; thickness of the copper sheet 2 x 35 µm. 

3. Semi-rigid cables L2 and L25 are soldered onto striplines L1 and L26. 

M80255 

Dimensions in mm. 

The circuit and components are situated on one side of the printed-circuit board, the other side being fully metallized to serve as a ground plane. Earth 
connections are made by means of copper straps and hollow rivets for a direct contact between upper and lower sheets. 

Fig.12 Component layout for 225 MHz class-B test circuit. 
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Fig.13 Input impedance as a function of frequency 
(series components), typical values per 
section. 

Fig.15 Definition of MOS impedances. 
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Fig. 14 Load impedance as a function of frequency 
(series components), typical values per 
section. 
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Fig.16 Power gain as a function of frequency, 
typical values per section. 
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VHF push-pull power MOS 
transistor BLF248 

FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Dual push-pull silicon N-channel 
enhancement mode vertical D-MOS 
transistor, designed for large signal 
amplifier applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead SOT262 Al balanced flange 
envelope, with two ceramic caps. 
The mounting flange provides the 
common source connection for the 
transistors. 

PINNING - SOT262 Al 

PIN DESCRIPTION 

1 drain 1 

2 drain 2 

3 gate 1 

4 gate 2 

5 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a push-pull common source test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

class-AB 225 28 300 > 10 > 55 

175 28 300 typ. 13 typ.67 
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BLF248 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 
Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDS drain-source voltage — 65 V 

±Vcs gate-source voltage — 20 V 

Ip DC drain current - 25 A 

Pb, total power dissipation up to T,t  = 25 °C total device; 
both sections equally loaded 

- 500 W 

T~ 9 storage temperature —65 150 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

R,, imb thermal resistance from 
junction to mounting base 

total device; both sections 
equally loaded. 

0.35 K/W 

R h b.h thermal resistance from 
mounting base to heatsink 

total device; both sections 
equally loaded. 

0.15 K/W 

100 

ID

(Al 

10 

1 

MFA933 

(2) 

10 (~) 100 
DS 

(1) Current is this area may be limited by R051001. 

(2) T,t  = 25°C. 

Total device; both sections equally loaded. 

Fig.2 DC SOAR. 

600 

Plot 

(W) 

400 

200 

MCBB56 

(2) 

(1) 

50 100 150 
Th °0) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Total device; both sections equally loaded. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS (per section) 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)DSS drain-source breakdown voltage Vcs = 0; ID = 100 mA 65 — — V 

loss drain-source leakage current Vas = 0; V0 = 28 V - - 5 mA 

TOSS gate-source leakage current ±V05 = 20 V; VDs = 0 - - 1 µA 

VG~,h) gate-source threshold voltage ID = 100 mA; VDs = 10 V 2 — 4.5 V 

OV~s gate-source voltage difference 
of both transistor sections 

ID = 100 mA; VDs = 10 V - - 100 mV 

g s forward transconductance ID = 8 A; VDs = 10 V 5 7.5 - S 

g1 1/gr~z forward transconductance ratio 
of both transistor sections 

to = 8 A; VDs = 10 V 0.9 — 1.1 

Ros(°~) drain-source on-state resistance ID = 8 A; V0s = 10 V - 0.1 0.15 S2 

losx on-state drain current Vas = 10 V; VDs = 10 V — 37 — A 

C input capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 500 — pF 

C output capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 360 — pF 

C, feedback capacitance Vcs = 0; VDs = 28 V; f= 1 MHz — 46 — pF 

2 

3 

4 

-5 

MCA95J 

0.1 
ID (A 

VDS = 10V. 

10 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 
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VDs = 10 V; T) = 25 °C. 

Fig.5 Drain current as a function of gate-source 
voltage, typical values per section. 
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BLF248 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values 

per section. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values per section. 

C 
(pF) 

1500 

1000 

500 

0 

MCA952 

Cis

cos 

0 10 20 30 40 
ADS (v) 

Vcs = 0; f = 1 MHz. 

Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values per 

section. 
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ii 

VHF push-pull power MOS 
transistor BLF248 

APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; R16 m6_h = 0.15 K/W, unless otherwise specified. 
RF performance in a linear amplifier in a common source class-AB circuit. 
Rcs = 536 Q per section; optimum load impedance per section = 0.79 - j0.11 Q. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

class-AB 225 28 300 > 10 
typ. 11.5 

>55 
typ.65 

175 28 300 typ. 13 typ.67 

Ruggedness in class-AB 
operation 

The BLF248 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDS = 28 V; f = 225 MHz at rated 
output power. 
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OP

(dB) 
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0  

MCB626 
80 

(%) 

60 

40 

20 

0 

Th = 25 °C 
'D 70°C 

op
25 00 

70 ° C — 

0 100 200 300 400 

PL (W) 

Class-AB operation; VDs = 28 V; IDo = 2 x 250 mA; 

RGS = 536 Q (per section); ZL - 0.79 + j0.11 S2 (per 
section); f = 225 MHz. 

Fig.9 Power gain and efficiency as functions of 
load power, typical values. 

300 

200 

100 

MOB 630 
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PIN(W) 

Class-AB operation; VDs = 28 V; IDo = 2 x 250 mA; 

RGS = 536 S2 (per section); ZL = 0.79 +j0.11 S2 (per 
section); f = 225 MHz. 

Fig.10 Load power as a function of input power, 
typical values. 
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List of components (class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, C2 multilayer ceramic chip capacitor 
(note 1) 

2 x 56 pF 
+ 18 pF in parallel, 
500 V 

C3 film dielectric trimmer 2 to 9 pF 2222 809 09005 
C4 multilayer ceramic chip capacitor 

(note 1) 
47 pF, 500 V 

C5 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C6, O7, O9, 
C10, C12, C15, 
C31, C34 

multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 

O8, C11, C16, 
C21, C32 

multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104 

O13, O14, C18, 
C19 

multilayer ceramic chip capacitor 
(note 1) 

510 pF, 500 V 

C17, O20, O33 electrolytic capacitor 10 µF, 63 V 

O22 multilayer ceramic chip capacitor 
(note 1) 

82 pF, 500 V 

O23 multilayer ceramic chip capacitor 
(note 1) 

10 pF + 30 pF 
in parallel, 500 V 

O24, O28 film dielectric trimmer 2 to 18 pF 2222 809 09006 

O25, O26 multilayer ceramic chip capacitor 
(note 1) 

39 pF + 47 pF 
in parallel, 500 V 

O27 multilayer ceramic chip capacitor 
(note 1) 

18 pF, 500 V 

O29, C30 multilayer ceramic chip capacitor 
(note 1) 

3 x 100 pF 
in parallel, 500 V 

Li, L3, L22, L24 stripline (note 2) 50 S2 4.8 x 80 mm 

L2, L23 semi-rigid cable (note 3) 50 Q ext. dia. 3.6 mm 
ext. conductor 
length 80 mm 

L4, L5 stripline (note 2) 43 Q 6 x 32.5 mm 

L6, L7, L10, Lii stripline (note 2) 43 S2 6 x 10.5 mm 

L8, L9 stripline (note 2) 43 S2 6 x 3 mm 

L12, L15 grade 3B Ferroxcube wide-band 
HF choke 

2 in parallel 4312 020 36642 

Li 3, L14 2 turns enamelled 1.6 mm copper 
wire 

25 nH int. dia. 5 mm 
leads 2 x 7 mm 
space 2.5 mm 
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L16, L17 stripline (notes 2 and 4) 43 S2 6 x 3 mm 

L18, L19 stripline (notes 2 and 4) 43 f2 6 x 35 mm 

L20, L21 stripline (notes 2 and 4) 43 S2 6 x 9 mm 

R1, R6 10 turns potentiometer 50 kit 

R2, R5 0.4 W metal film resistor 1 kit 

R3, R4 0.4W metal film resistor 536 i2 

R7, R8 1 W metal film resistor 10 c ±5% 

R9 1 W metal film resistor 3.16 kit 

IC1 78L05 voltage regulator 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. Li, L3 - L11, L16 - L22 and L24 are micro-striplines on a double copper-clad printed circuit board, with glass 
microfibre PTFE dielectric (e = 2.2), thickness 1A6 inch, thickness of copper sheet 2 x 35 µm. 

3. L2 and 123 are soldered on striplines L1 and L24 respectively. 

4. A copper strap, thickness 0.8 mm, is soldered on striplines Li 6 - L21. 
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The circuit and components are situated on one side of the printed circuit board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets. 

Fig.12 Component layout for 225 MHz class-AB test circuit. 
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Class-AB operation; V0S = 28 V; l0 = 2 x 250 mA; 
RCS = 536 S2 (per section); 
PL = 300 W (total device); Th = 25 °C. 

Fig.13 Input impedance as a function of 
frequency (series components), typical values 

per section. 
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Fig.15 Power gain as a function of frequency, 
typical values per section. 
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frequency (series components), typical values 

per section. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for large signal amplifier 
applications in the VHF frequency 
range. The transistor delivers an 
output power of 100 W in class-B 
operation at a supply voltage of 50 V. 

The transistor is encapsulated in a 
6-lead, SOT119 pill-package 
envelope, with a ceramic cap. 

PINNING - SOT119D3 

PIN DESCRIPTION 

1 source 

2 source 

3 gate 

4 drain 

5 source 

6 source 

Top view MSA30B 

MBB072-2 

Fig.1 Simplified outline and symbol. 

CAUTION 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety- toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at T,,b = 25 vc in a common source test circuit. 

MODE OF OPERATION (MHz) (V) (W) (dB) (%) 

OW, class-B 225 50 100 ≥ 13 ≥ 50 

108 50 100 ≥ 18 ≥ 60 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDs drain-source voltage - 110 V 

±VGs gate-source voltage - 20 V 

ID DC drain current - 9 A 

P,° total power dissipation up to T b = 25 °C - 150 W 

Ts,9 storage temperature —65 150 °C 

TI junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

Rh thermal resistance from junction to 
mounting base 

P1O1 = 150 W; T b = 25 °C max. 1.17 K/W 
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(1) Current is this area may be limited by RDs1°f). 

(2) T b = 25 °C. 

Fig.2 DC SOAR. 
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(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)DSs drain-source breakdown voltage VGs = 0; ID = 30 mA 110 — — V 

loss drain-source leakage current VGs = 0; VDs = 50 V - - 1 mA 

IGSS gate-source leakage current ±VGs = 20 V; VDs = 0 - - 1 µA 
VGS(th) gate-source threshold voltage ID = 50 mA; VDs = 10 V 2 — 4.5 V 

forward transconductance ID = 3 A; VDs = 10 V 2.7 — — S 

RDs(ofl) drain-source on-state resistance ID = 3 A; VGs = 10 V - 0.4 0.6 S2 

losx on-state drain current VGs = 10 V; VDs = 10 V 8 12 — A 

Cm input capacitance VGs = 0; Vs = 50 V; f = 1 MHz - 240 — pF 

C~ output capacitance VGs = 0; VDs = 50 V; f = 1 MHz — 95 — pF 

C,g feedback capacitance VGs = 0; VDs = 50 V; f = 1 MHz - 7 - pF 

0 
Tc 

(mV/K) 

-1 

-2 

-3 

4 

5 

MRA945 

01 0.01 

V08 = 10V. 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 
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Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 
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Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
Tmb = 25 °C unless otherwise specified. 
RF performance in CW operation in a common source class-B circuit. 

MODE OF OPERATION 
(MHz) (V) (mA) (W) (dB) (%) 

CW, class-B 225 50 50 100 ≥ 13 
typ. 15 

≥ 50 
typ.57 

108 50 50 100 ≥ 18 
typ.22 

≥ 60 
typ.75 

Ruggedness in class-B operation 

The BLF276 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 8 through 
all phases under the following 
conditions: 

VDs = 50 V; f = 225 MHz; 
Tmb = 25 °C at rated load power. 
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Class-B operation; VDs = 50 V; 1D0 = 50 mA; 
f = 225 MHz. 

Fig.9 Power gain and efficiency as functions of 
load power, typical values. 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 
Cl, C9, C19 multilayer ceramic chip capacitor 

(note 1) 
680 pF, 500 V 

C2 multilayer ceramic chip capacitor 
(note 1) 

15 pF, 500 V 

C3, C5, C16, C18 film dielectric trimmer 4 to 40 pF 2222 809 08002 

C4 multilayer ceramic chip capacitor 
(note 1) 

13 pF, 500 V 

C6, C7 multilayer ceramic chip capacitor 
(note 1) 

62 pF, 500 V 

C8, C14 multilayer ceramic chip capacitor 100 nF 2222 852 47104 
C10 multilayer ceramic chip capacitor 

(note 1) 
100 pF, 500 V 

C11 foil capacitor 100 nF, 100 V 2222 368 21204 

C12 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C13 electrolytic capacitor 10µF, 63 V 2222 030 38109 

C15 multilayer ceramic chip capacitor 
(note 2) 

2 x 33 pF 
in parallel, 
500 V 

C17 multilayer ceramic chip capacitor 
(note 1) 

18 pF, 500 V 

L1 stripline (note 3) 49 f2 length 8 mm 
width 4 mm 

L2 stripline (note 3) 49 S2 length 12 mm 
width 4 mm 

L3 stripline (note 3) 49 S2 length 7.5 mm 
width 4 mm 

L4 2 turns enamelled 1.5 mm copper 
wire 

18 nH length 4.2 mm 
in dia. 4 mm 
leads 2 x 1 mm 

L5 stripline (note 3) 49 S2 length 15.5 mm 
width 4 mm 

L6 stripline (note 3) 49 S2 length 5 mm 
width 4 mm 

L7 2 turns enamelled 1.5 mm copper 
wire 

16 nH length 3.3 mm 
int. dia. 3 mm 
leads 2 x 4 mm 

L8 stripline (note 3) 31 S2 length 6 mm 
width 6 mm 

L9 stripline (note 3) 31 S2 length 9.5 mm 
width 6 mm 

L10, Lii stripline (note 3) 31 Q length 10 mm 
width 6 mm 
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L12 3 turns enamelled 1.5 mm copper 
wire 

50 nH length 4.8 mm 
in dia. 5 mm 
leads 2 x 4 mm 

L13 stripline (note 3) 31 S2 length 5 mm 
width 6 mm 

L14 1 turn enamelled 1.5 mm copper wire in dia. 2.8 mm 
leads 2 x 1 mm 

L15 stripline (note 3) 36 S2 length 16.5 mm 
width 5 mm 

L16 stripline (note 3) 36 S2 length 8 mm 
width 5 mm 

L17 2 turns enamelled 1.5 mm copper 
wire 

17 nH length 4.7 mm 
int. dia. 4 mm 
leads 2 x 2 mm 

L18 stripline (note 3) 36 S2 length 17.5 mm 
width 5 mm 

L19, L20 stripline (note 3) 36 f2 length 8.5 mm 
width 5 mm 

L21 grade 3B Ferroxcube wide-band RF 
choke 

4312 020 36642 

R1 1 W metal film resistor 9.09 f2 2222 153 59098 

R2 10 turns potentiometer 50 kQ 

R3 0.4W metal film resistor 400 kS2 2322 151 74024 

R4 0.4W metal film resistor 10 Q 2322 151 11009 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality. 

3. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass PTFE dielectric (e, = 4.5); 
thickness 1/16 inch. 
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The circuit and components are situated on one side of the printed circuit board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets 
between upper and lower sheets. 

Fig.12 Component layout for 225 MHz class-B test circuit. 
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Fig.13 Input impedance as a function of 
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Fig.15 Definition of MOS impedance. 
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FEATURES 

• High power gain 

• Easy power control 

• Gold metallization ensures 
excellent reliability 

• Good thermal stability 

• Withstands full load mismatch. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for large signal amplifier 
applications in the VHF frequency 
range. 

The transistor is encapsulated in a 
6-lead, SOT119 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

A marking code, showing 
gate-source voltage (Vcs) 
information is provided for matched 
pair applications. Refer to the 
'General' section for further 
information. 

PINNING - SOT119 

PIN DESCRIPTION 

1 source 

2 source 

3 gate 

4 drain 

5 source 

6 source 

PIN CONFIGURATION 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common source circuit. 

MODE OF OPERATION I
(MHz) 

VDS
(V) 

P~ 
(W) 

GP
(dB) nD(%) 

CW, class-B 175 50 150 > 14 >50 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V08 drain-source voltage — 110 V 

±VOs gate-source voltage — 20 V 

ID DC drain current — 16 A 

Pb, total power dissipation up to T,b = 25 °C — 220 W 

storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS 
THERMAL 

RESISTANCE 

R,h )mob thermal resistance from junction to 
mounting base 

T b = 25 °C; P,°, = 220 W 0.8 K/W 

R1, r h thermal resistance from mounting 
base to heatsink 

Tm = 25 °C; P,°, = 220 W 0.2 K/W 
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Fig.2 DC SOAR. 
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(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS 
T( = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)oss drain-source breakdown voltage VGs = 0; ID = 50 mA 110 — — V 

loss drain-source leakage current VGs = 0; Vps = 50 V — — 2.5 mA 

loss gate-source leakage current ±VGs = 20 V; Vps = 0 - - 1 µA 
VG~1h) gate-source threshold voltage Ip = 50 mA; Vps = 10 V 2 — 4.5 V 

VGs gate-source voltage difference of 
matched pairs 

Ip = 50 mA; Vps = 10 V - - 100 mV 

g,g forward transconductance Ip = 5 A; Vps = 10 V 4.5 6.2 - S 

R0~°~) drain-source on-state resistance Ip = 5 A; VGs = 10 V - 0.2 0.3 S2 

losx on-state drain current VGs = 10 V; Vps = 10 V — 25 — A 

C input capacitance VGs = 0; Vps = 50 V; f = 1 MHz - 480 — pF 

C~ output capacitance VGs = 0; Vps = 50 V; f = 1 MHz - 190 — pF 

C feedback capacitance VGs = 0; Vps = 50 V; f = 1 MHz - 14 - pF 

0 

T.C. 
(mV/K) 

_1 

2 

3 

4 

-5 

MCA24B 

2
0.01 

Vps =10 V. 

0.1 10 

D (A) 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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APPLICATION INFORMATION FOR CLASS-B OPERATION 
T, = 25 °C; R1, ,,_h = 0.2 K/W; R05 = 16 Q; unless otherwise specified. 
RF performance in CW operation in a common source class-B test circuit. 

MODE OF OPERATION f 
(MHz) 

Vs 
(V) 

loo 
(A) 

PL
(W) 

GP 
(dB) 

Flo 
(%) 

CW, class-B 175 50 0.1 150 > 14 
typ. 17 

>50 
typ.58 

Ruggedness in class-B operation 

The BLF277 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

VDS = 50 V; f = 175 MHz at rated 
load power. 
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Fig.9 Power gain and efficiency as functions of 
load power, typical values. 

200 

150 

100 

50 

0  
0 2 4 

MCB886 

6 8 
FIN (w) 

Class-B operation; VDS = 50 V; IDo = 0.1 A; 
ZL = 1.4 + j 1.6 Q; f= 175 MHz. 

Fig.10 Load power as a function of input power, 
typical values. 

September 1992 229 



Philips Semiconductors Product specification 

VHF power MOS transistor BLF277 
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List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, 08, 019 multilayer ceramic chip capacitor 
(note 1) 

680 pF 

02, 04, 017 film dielectric trimmer 51060  pF 2222 809 08003 

C3 multilayer ceramic chip capacitor 
(note 1) 

33 pF 

05, C6, 09 multilayer ceramic chip capacitor 
(note 1) 

100 pF 

07, 010, 013 multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C11 multilayer ceramic chip capacitor 10 nF 2222 852 47103 

012 electrolytic capacitor 10µF, 63 V 

014,015 multilayer ceramic chip capacitor 
(note 2) 

3 x 22 pF 
in parallel 

016 film dielectric trimmer 4 to 40 pF 2222 809 08002 

018 multilayer ceramic chip capacitor 
(note 1) 

18 pF 

Li stripline (note 3) 49 Q length 8 mm 
width 4 mm 

L2 stripline (note 3) 49 Q length 12 mm 
width 4 mm 

L3 stripline (note 3) 49 Q length 7.5 mm 
width 4 mm 

L4 2 turns enamelled 1.5 mm copper 
wire 

25 nH length 3.7 mm 
int. dia. 5 mm 
leads 2 x 1 mm 

L5 stripline (note 3) 49 S2 length 15.5 mm 
width 4 mm 

L6 stripline (note 3) 49 Q length 5 mm 
width 4 mm 

L7 2 turns enamelled 1.5 mm copper 
wire 

25 nH length 4.2 mm 
int. dia. 5 mm 
leads 2 x 4 mm 

L8 stripline (note 3) 31 Q length 18 mm 
width 6 mm 

L9 stripline (note 3) 31 S2 length 6 mm 
width 6 mm 

L10, L12 stripline (note 3) 31 S2 length 7 mm 
width 6 mm 

L11 3 turns enamelled 1.5 mm copper 
wire 

40 nH length 6.8 mm 
int. dia. 5 mm 
leads 2 x 3 mm 

L13 1 turn enamelled 1.5 mm copper 
wire 

3 nH int. dia. 2.8 mm 
leads 2 x 1 mm 
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L14 stripline (note 3) 36 f2 length 15.5 mm 
width 5 mm 

L15 stripline (note 3) 36 S2 length 8 mm 
width 5 mm 

L16 2 turns enamelled 2.5 mm copper 
wire 

28 nH length 5.5 mm 
int. dia. 5 mm 
leads 2 x 3 mm 

L17 stripline (note 3) 36 Q length 12 mm 
width 5 mm 

L18, L19 stripline (note 3) 36 Q length 8.5 mm 
width 5 mm 

L20 grade 3B Ferroxcube RF choke 4312 020 36642 

R1 0.4W metal film resistor 16 S2 

R2 10 turn potentiometer __ 50 kL2 

R3 0.4 W metal film resistor 400 kS≥ 

R4 0.4W metal film resistor 100 Q 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality. 

3. The striplines are mounted double copper-clad printed circuit board, with epoxy glass dielectric (E, = 4.5); 
thickness 1.6 mm. 
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The circuit and components are situated on one side of the printed circuit board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets. 

Fig.12 Component layout for 175 MHz class-B test circuit. 
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Fig.15 Definition of MOS impedance. 
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VHF push-pull power MOS 
transistor BLF278 

FEATURES 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Dual push-pull silicon N-channel 
enhancement mode vertical D-MOS 
transistor, designed for broadcast 
transmitter applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead SOT262 balanced flange 
envelope, with two ceramic caps. 
The mounting flange provides the 
common source connection for the 
transistors. 

PINNING - SOT262A1 

PIN DESCRIPTION 

1 drain 1 

2 drain 2 

3 gate 1 

4 gate 2 

5 source 

PIN CONFIGURATION 

MBB157. 1 

Fig.1 Simplified outline and symbol. 

CAUTION 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a push-pull common source test circuit. 

MODE OF OPERATION 
Hz) (M
f V5 

(V) (W) (dB) (%) 

CW, class-B 108 50 300 > 20 >60 

CW, class-C 108 50 300 typ. 18 typ. 80 

CW, class-AB 225 50 250 > 14 

typ. 16 
> 50 

typ. 55 
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BLF278 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 
Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDS drain-source voltage — 110 V 

±Vcs gate-source voltage — 20 V 

ID DC drain current — 18 A 

P bt total power dissipation up to Tmb = 25 °C total device; 
both sections equally loaded 

— 500 W 

T 9 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

R th i. b thermal resistance from 
junction to mounting base 

total device; both sections 
equally loaded. 

max. 0.35 K/W 

R th ,,,b-h thermal resistance from 
mounting base to heatsink 

total device; both sections 
equally loaded. 

max. 0.15 K/W 
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CHARACTERISTICS (per section) 
T( = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)DSs drain-source breakdown voltage Vcs = 0; ID = 50 mA 110 — — V 

IDss drain-source leakage current VDs = 0; VDs = 50 V — — 2.5 mA 

lass gate-source leakage current ±VDs = 20 V; VDs = 0 - - 1 µA 

VDS(,h) gate-source threshold voltage ID = 50 mA; VDs = 10 V 2 - 4.5 V 

OVcs gate-source voltage difference of 
both sections 

ID = 50 mA; VDs = 10 V - - 100 mV 

g1s forward transconductance ID = 5 A; VDs = 10 V 4.5 6.2 - S 

gts1/g forward transconductance ratio 
of both sections 

ID = 5 A; VDs = 10 V 0.9 — 1.1 

RDs(on) drain-source on-state resistance ID = 5 A; Vcs = 10 V - 0.2 0.3 Q 

IDsx on-state drain current Vcs = 10 V; VDs = 10 V — 25 — A 

C8 input capacitance VDs = 0; VDs = 50 V; f = 1 MHz - 480 — pF 

C~ output capacitance VDs = 0; VDs = 50 V; f = 1 MHz - 190 — pF 

C feedback capacitance VDs = 0; VDs = 50 V; f = 1 MHz — 14 — pF 

C drain-flange capacitance — 5.4 — pF 
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0.01 01 
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10 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 
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BLF278 

APPLICATION INFORMATION FOR CLASS-B OPERATION 
Th = 25 °C; R,h m6-h = 0.15 K/W, unless otherwise specified. 
RF performance in CW operation in a common source class-B circuit. 
Rcs = 4 i2 per section; optimum load impedance per section = 3.2 + j4.3 i2 (VDS = 50 V). 

MODE OF OPERATION f
(MHz) 

VDs 

(V) 
loa 
(A) 

PL 
(W) 

GP
(dB) 

TlD 

(%) 

CW, class-B 108 50 2 x 0.1 300 > 20 
typ. 22 

> 60 
typ. 70 

CW, class-C 108 50 Vcs = 0 300 typ. 18 typ. 80 

Ruggedness in class-B operation 

The BLF278 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 7 through 
all phases under the following 
conditions: 

Vps = 50 V; f = 108 MHz at rated 
load power. 

30 

20 

10 

0 
0 200 400 600 

PL (W) 

MCA988 

Class-B operation; VDS = 50 V; Ipo = 2 x 0.1 A; 
ZL = 3.2 + j4.3 S2 (per section); 

R05 = 4 S2 (per section); f = 108 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.9 Power gain as a function of load power, 
typical values. 
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+l p 
(%) 

60 

40 
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0  
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UCA989 

400 600 
PL (W) 

Class-B operation; Vps = 50 V; Ipo = 2 x 0.1 A; 
ZL = 3.2 + j4.3 S2 (per section); 

RGS = 4 S2 (per section); f = 108 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.10 Efficiency as a function of load power, 
typical values. 
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600 

PL 
(W) 

400 

200 

C990 

0 
0 5 10 15 

PIN(W) 

Class-B operation; VDS = 50 V; I = 2 x 0.1 A; 
ZL = 3.2 + j4.3 S2 (per section); Rcs = 4 S2 (per 
section); f = 108 MHz. 

solid line: T6 = 25 °C. 

dotted line: T6 = 70 °C. 

Fig.11 Load power as a function of input power, 
typical values. 
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Fig.12 Test circuit for class-B operation. 
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BLF278 

List of components (class-B test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C2, O33, C34 multilayer ceramic chip capacitor 
(note 1) 

22 pF, 500 V 

O3, C4 multilayer ceramic chip capacitor 
(note 1) 

100 pF + 68 pF 
in parallel, 500 V 

C5, O6, O28 film dielectric trimmer 5 to 60 pF 2222 809 08003 

O7 multilayer ceramic chip capacitor 
(note 1) 

2 x 100 pF + 
1 x 120 pF 
in parallel, 500 V 

O8, C11, O12, 
C15, O16, O19, 
C36 

multilayer ceramic chip capacitor 100 nF, 500 V 2222 852 47104 

O9, O10, O13, 
O14, O20, O25 

multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 

O17, O18, O22, 
O23 

multilayer ceramic chip capacitor 
(note 1) 

470 pF, 500 V 

O21, C24, O35 electrolytic capacitor 10µF, 63 V 

O26 multilayer ceramic chip capacitor 
(note 1) 

2 x 15 pF + 
1 x 18 pF 
in parallel, 500 V 

O27 multilayer ceramic chip capacitor 
(note 1) 

3 x 15 pF 
in parallel, 500 V 

O29 multilayer ceramic chip capacitor 
(note 1) 

2 x 18 pF + 
1 x 15 pF 
in parallel, 500 V 

O30 film dielectric trimmer 2 to 18 pF 2222 809 09006 

O31, O32 multilayer ceramic chip capacitor 
(note 1) 

3 x 43 pF 
in parallel, 500 V 

L1, L2 stripline (note 2) 43 Q length 57.5 mm 
width 6 mm 

L3, L4 stripline (note 2) 43 Q length 29.5 mm 
width 6 mm 

L5, L6 stripline (note 2) 43 O length 14 mm 
width 6 mm 

L7, L8 stripline (note 2) 43 O length 6 mm 
width 6 mm 

L9, L10 stripline (note 2) 43O length 17.5 mm 
width 6 mm 

Lii, L16 2 x grade 3B Ferroxcube wideband 
HF chokes in parallel 

4312 020 36642 

L12, L15 4 turns enamelled 2 mm copper wire 85 nH length 13.5 mm 
lot. dia. 10 mm 
leads 2 x 7 mm 
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COMPONENT DESCRIPTION VALUE DIMENSION 
CATALOGUE 

NO. 

L13, L14 stripline (note 2) 43 S2 length 19.5 mm 
width 6 mm 

L17, L18 stripline (note 2) 43 Q length 24.5 mm 
width 6 mm 

L19, L20 stripline (note 2) 43 4 length 66 mm 
width 6 mm 

L21, L23 stripline (note 2) 50 Q length 160 mm 
width 4.8 mm 

L22 semi-rigid cable (note 3) 50 S2 ext. dia. 3.6 mm 
outer conductor 
length 160 mm 

R1 0.4W metal film resistor 10 Q 

R2, R7 10 turn potentiometer 50 k4 

R3, R6 0.4W metal film resistor 3 x 12.1 Q 
in parallel 

R4, R5 0.4W metal film resistor 10 Q; 1 W 

R8, R9 1 W metal film resistor 10 4±5% 

R10 1 W metal film resistor 4 x 10 S2 
in parallel 

R11 1 W metal film resistor 5.11 kQ 

IC1 voltage regulator 78L05 

Ti 1:1 Balun; 7 turns type 4C6 50 4 
coaxial cable wound around toroid 

14 x 9 x 5 mm 4322 020 90770 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. L1 - L10, L13, L14, L17 - L21 and L23 are striplines on a double copper-clad printed-circuit board, with glass 
microfibre PTFE dielectric (Er = 2.2); thickness 1/ 16 inch; thickness of the copper sheet 2 x 35 µm. 

3. L22 is soldered on to stripline L21. 
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Ct C3 
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L3 C7 L5 L7_ JL9 
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L4 L6 L8r" 2L1 

TI 
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C15o — 

Slider R7.__/ C10 m 
C14 

0 

~. strap 

0 

strap 

0 

0 

strap 

150 mm 

100 
mm 

M80438 

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully 
metallized to serve as an earth. Earth connections are made by means of copper straps for a direct contact 
between upper and lower sheets. 

Fig.13 Component layout for 108 MHz class-B test circuit. 
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0 

i 

_2 

MCA991 

25 75 125 175 
f (MHz) 

Class-B operation; Vos = 50 V; 10Q = 2 x 0.1 A; 
Rcs = 4 S2 (per section); PL = 300 W. 

Fig.14 Input impedance as a function of 
frequency (series components), typical values 

per section. 

Fig.16 Definition of MOS impedance. 
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25 75 125 175 
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Class-B operation; VDS = 50 V; l~ = 2 x 0.1 A; 
RCS = 4 S2 (per section); PL = 300 W. 

Fig.15 Load impedance as a function of 
frequency (series components), typical values 

per section. 
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MCA993 

Class-B operation; VpS = 50 V; l = 2 x 0.1 A; 
R09 = 4 S2 (per section); PL = 300 W. 

Fig.17 Power gain as a function of frequency, 
typical values per section. 
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APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; R5 h -h = 0.15 K/W, unless otherwise specified. 
RF performance in CW operation in a common source class-AB circuit. 

RGS = 2.8 Q per section; optimum load impedance per section = 0.74 + j2 Q (VDS = 50 V). 

MODE OF OPERATION f
(MHz) 

VDS 
(V) 

loo
(A) 

PL 
(W) 

GP
(dB) 

flD 
(%) 

CW, class-AB 225 50 2 x 0.5 250 > 14 
typ. 16 

> 50 
typ.55 

Ruggedness in class-AB 
operation 

The BLF278 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 7 through 
all phases under the following 
conditions: 

VDS = 50 V; f = 225 MHz at rated 
output power. 

20 

GP
(dB) 

10 

0 

MCA98l 

0 100 200 300 
PL (w) 

Class-AB operation; VDS = 50 V; IDo = 2 x 0.5 A; 
ZL = 0.74 + j2 S2 (per section); RGS = 2.8 Q (per 
section); f = 225 MHz. 
solid line: Th = 25 °C. 
dotted line: Th = 70 °C. 

Fig.18 Power gain as a function of load power, 
typical values. 
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PL (W) 

Class-AB operation; VDS = 50 V; IDo = 2 x 0.5 A; 
ZL = 0.74 + j2 i2 (per section); R5S = 2.8 f2 (per 
section); f = 225 MHz. 
solid line: Th = 25 °C. 
dotted line: Th = 70 °C. 

Fig.19 Efficiency as a function of load power, 
typical values. 
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PIN~W)

Class-AB operation; V0 = 50 V; I = 2 x 0.5 A; 
ZL = 0.74 + j2 t2 (per section); RGS = 2.8 S2 (per 
section); f = 225 MHz. 

solid line: Th = 25 °C. 

dotted line: Th = 70 °C. 

Fig.20 Load power as a function of input power, 
typical values. 
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Fig.21 Test circuit for class-AB operation. 
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List of components (class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C2 multilayer ceramic chip capacitor 
(note 1) 

27 pF, 500 V 

C3, O4, C31, C32 multilayer ceramic chip capacitor 
(note 1) 

3 x 18 pF 
in parallel, 500 V 

C5 film dielectric trimmer 4 to 40 pF 2222 809 08002 

C6, C30 film dielectric trimmer 2 to 18 pF 2222 809 09006 

C7 multilayer ceramic chip capacitor 
(note 1) 

100 pF, 500 V 

C8, C9, C15, C18 MKT film capacitor 1µF, 63 V 2222 371 11105 

O10, O13, O14, 
O19, O36 

multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104 

C11, O12 multilayer ceramic chip capacitor 
(note 1) 

2 x 1 nF 
in parallel, 500 V 

O16, O17 electrolytic capacitor 220 µF, 63 V 

O20 multilayer ceramic chip capacitor 
(note 1) 

3 x 33 pF 
in parallel, 500 V 

O21 film dielectric trimmer 2 to 9 pF 2222 809 09005 

O22, O27, O37, 
O38 

multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 

O23, O26, O35 electrolytic capacitor 10 µF, 63 V 

O24, O25 multilayer ceramic chip capacitor 
(note 1) 

2 x 470 pF 
in parallel, 500 V 

C28 multilayer ceramic chip capacitor 
(note 1) 

2 x 10 pF + 
1 x 18 pF 
in parallel, 500 V 

O29 multilayer ceramic chip capacitor 
(note 1) 

2 x 5.6 pF 
in parallel, 500 V 

O33, O34 multilayer ceramic chip capacitor 
(note 1) 

5.6 pF, 500 V 

L1, L3, L22, L24 stripline (note 2) 50 Q length 80 mm 
width 4.8 mm 

L2, L23 semi-rigid cable (note 3) 50 Q ext. dia. 3.6 mm 
outer conductor 
length 80 mm 

L4, L5 stripline (note 2) 43 O length 24 mm 
width 6 mm 

L6, L7 stripline (note 2) 43 O length 14.5 mm 
width 6 mm 

L8, L9 stripline (note 2) 43 O length 4.4 mm 
width 6 mm 

L10, L11 stripline (note 2) 43O length 3.2 mm 
width 6 mm 
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L12, L13 stripline (note 2) 43 i2 length 15 mm 
width 6 mm 

L14, L17 2 x grade 3B Ferroxcube 
wideband HF chokes in parallel 

4312 020 36642 

L15, L16 13/4 turns enamelled 2 mm 
copper wire 

40 nH int. dia. 10 mm 
leads 2 x 7 mm 
space 1 mm 

L18, L19 stripline (note 2) 43 i2 length 13 mm 
width 6 mm 

L20, L21 stripline (note 2) 43 i2 length 29.5 mm 
width 6 mm 

R1 0.4W metal film resistor 10 i2 

R2, R7 10 turns potentiometer 50 kit 

R3, R6 0.4 W metal film resistor 1 kit 

R4, R5 0.4 W metal film resistor 2 x 5.62 4 
in parallel 

R8, R9 1 W metal film resistor 10 Q ±5% 

R10 1 W metal film resistor 4 x 42.2 i2 
in parallel 

R11 1 W metal film resistor 5.11 kit 

IC1 voltage regulator 78L05 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. Li, L3 - L13, L18 - L22 and L24 are microstriplines on a double copper-clad printed circuit board, with glass 
microfibre reinforced PTFE dielectric (e = 2.2), thickness 1/16 inch; thickness of copper sheet 2 x 35 µm. 

3. L2 and L23 are soldered on to striplines L1 and L24 respectively. 
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The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully 
metallized to serve as an earth. Earth connections are made by means of copper straps and hollow rivets for a 
direct contact between upper and lower sheets. 

Fig.22 Component layout for 225 MHz class-AB test circuit. 
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Class-AB operation; VAS = 50 V; Ipo = 2 x 0.5 A; 
Rcs = 2.8 i2 (per section); PL = 250 W. 

Fig.23 Input impedance as a function of 
frequency (series components), typical values 

per section. 

Fig.25 Definition of MOS impedance. 
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Class-AB operation; V0 = 50 V; I = 2 x 0.5 A; 

Rcs = 2.8 S2 (per section); PL = 250 W. 

Fig.24 Load impedance as a function of 
frequency (series components), typical values 

per section. 
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Class-AB operation; VDS = 50 V; I = 2 x 0.5 A; 
RCS = 2.8 S2 (per section); PL = 250 W. 

Fig.26 Power gain as a function of frequency, 
typical values per section. 
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VHF power MOS transistor BLF346 

FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Silicon N-channel enhancement 
mode vertical D-MOS transistor 
designed for linear amplifier 
applications in Television 
transmitters and transposers. 

The transistor is encapsulated in a 
6-lead, SOT119 flange envelope, 
with a ceramic cap. All leads are 
isolated from the flange. 

A marking code, showing 
gate-source voltage (VGs) 
information is provided for matched 
pair applications. Refer to the 
'General' section for further 
information. 

PINNING - SOT119 

PIN DESCRIPTION 

1 source 

2 source 

3 gate 

4 drain 

5 source 

6 source 

QUICK REFERENCE DATA 
RF performance in a linear amplifier. 

MODE OF OPERATION f 
(MHz) 

Vps
(V) 

Ip 
(A) 

T 
(°C) 

P~ 
(W) 

GP

(dB) 
(dB) 

(note 1) 

class-A 224.25 28 3 70 
25 

> 25 
typ.30 

> 14 
typ. 16.5 

-52 
-52 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

Note 

1. Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB corresponds 
to peak synchronization level. 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDw drain-source voltage — 65 V 

±V055 gate-source voltage — 20 V 

ID DC drain current — 13 A 

P° total power dissipation up to T,,,b = 25 °C — 130 W 

Tsg storage temperature —65 150 °C 

T1 junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

R,h mb thermal resistance from 
junction to mounting base 

T, b = 25 °C; P° = 130 W 1.35 ICNd 

R h b-h thermal resistance from 
mounting base to heatsink 

T,,b = 25°C; P 01 = 130W 0.2 K/W 
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(1) Current is this area may be limited by RDsro 1• 

(2) T = 25 °C. 

Fig.2 DC SOAR. 
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100 

50 

9C9215 

(2) 

(1) 

0  
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Th °c) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Fig.3 Power/temperature derating curves. 
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VHF power MOS transistor BLF346 

CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

VaR)Dss drain-source breakdown voltage Vcs = 0; ID = 50 mA 65 — — V 

loss drain-source leakage current Vs = 0; VD5 = 28 V — — 2.5 mA 

1355 gate-source leakage current ±Vcs = 20 V; Vps = 0 - - 1 µA 
VGs ,hl gate-source threshold voltage ID = 50 mA; Vps = 10 V 2 — 4.5 V 

~Vcs gate-source voltage difference of 
matched pairs 

ID = 50 mA; Vps = 10 V - - 100 mV 

g,s forward transconductance ID = 5 A; VD5 = 10 V 3 4.2 - S 

Rps °~l drain-source on-state resistance ID = 5 A; VG5 = 10 V - 0.2 0.3 S2 

IDsx on-state drain current Vcs = 10 V; Vps = 10 V — 22 — A 

C input capacitance Vcs = 0; VDs = 28 V; f = 1 MHz — 225 — pF 

output capacitance VDs = 0; Vos = 28 V; f = 1 MHz — 180 — pF 

C,s feedback capacitance VDs = 0; Vos = 28 V; f = 1 MHz — 25 — pF 

2 

T.C. 
(mV/K) 

0 

2 

4 

01 0.01 

VD5 =10 V. 
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Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values. 
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Fig.5 Drain current as a function of gate-source 
voltage, typical values. 
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Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values. 

Crs 
(p F) 

300 

200 

100 

0 

8C8220 

0 10 20 30 40 
ADS (V) 

V6s = 0; f = 1 MHz. 

Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values. 

800 
c 

(pF) 

600 

400 

200 

MRA930 

cos 

c is 

0 
0 10 20 30 40 

VDS (V) 

Vcs = 0; f = 1 MHz. 

Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values. 
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VHF power MOS transistor BLF346 

APPLICATION INFORMATION FOR CLASS-A OPERATION 
Tn = 25 °C; R,n ro_n = 0.2 K/W; Z~ = 1.1 +j0.2 Q unless otherwise specified. 
RF performance in a linear amplifier (common source class-A circuit). 

MODE OF OPERATION f 
(MHz) 

Vos 
(V) 

to 
(A) 

Tn
(°C) 

P°
(W) 

 GP
(dB) 

dim 
(dB) 

(note 1) 

class-A 224.25 28 3 70 >25 > 14 -52 

224.25 28 3 25 typ.30 typ. 16.5 -52 

224.25 28 3 70 typ.20 typ. 14.5 -55 

224.25 28 3 25 typ.22 typ. 15 -55 

Note 

1. Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal -16 dB), zero dB corresponds 
to peak synchronization level. 

Ruggedness in class-A operation 

The BLF346 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 50 
through all phases under the 
following conditions: 

Vos = 28 V; f = 225 MHz at rated 
output power. 

50 
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55 

60 

65 
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Tn = 70 °C 
25°C 

70  
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Po sync (w) 

Fig.9 Intermodulation distortion as a function of 
peak synchronized output power. 
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Fig.10 Test circuit for class-A operation. 
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List of components (class-A test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl film dielectric trimmer 2 to 18 pF 2222 809 09003 

C2 multilayer ceramic chip capacitor 10 pF, 500 V 
(note 1) 

C3, C15, C16 film dielectric trimmer 4 to 40 pF 2222 809 08002 

C4, C5 multilayer ceramic chip capacitor 
(note 1) 

56 pF, 500 V 

C6, C12 multilayer ceramic chip capacitor 
(note 1) 

680 pF, 500 V 

C7, C8, C9 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104 

C10, C11 multilayer ceramic chip capacitor 
(note 1) 

43 pF, 500 V 

C13 electrolytic capacitor 10 µF, 63 V 2222 030 38109 

C14 multilayer ceramic chip capacitor 
(note 1) 

27 pF, 500 V 

L1 4 turns enamelled 0.7 mm copper 
wire 

42.4 nH length 4 mm 
int. dia. 3 mm 
leads 2 x 5 mm 

L2 stripline (note 2) 50 S2 length 49 mm 
width 2.8 mm 

L3, L4 stripline (note 2) 31 Q length 11.5 mm 
width 6 mm 

L5 2 turns enamelled 1.5 mm copper 
wire 

18.7 nH length 8 mm 
in dia. 4 mm 
leads 2 x 5 mm 

L6 grade 3B Ferroxcube RF choke 4312 020 36642 

L7 stripline (note 2) 31 S2 length 40 mm 
width 6 mm 

L8 3 turns enamelled 1.5 mm copper 
wire 

28.8 nH length 8 mm 
in dia. 4 mm 
leads 2 x 5 mm 

R1 0.4W metal film resistor 1 kS 2322 151 71002 

R2 0.4W metal film resistor 100 kit 2322 151 71004 

R3 10 turns cermet potentiometer 100 S2 

R4 0.4 W metal film resistor 316 kit 2322 153 53161 

R5 0.4W metal film resistor 10 Q 2322 153 51009 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board with epoxy fibre-glass dielectric (e = 4.5), 
thickness 1/16 inch. 
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The circuit and components are situated on one side of the printed circuit board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets. 
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FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Dual push-pull silicon N-channel 
enhancement mode vertical D-MOS 
transistor, designed for broadcast 
transmitter applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead, SOT262 Al balanced flange 
envelope, with two ceramic caps. 
The mounting flange provides the 
common source connection for the 
transistors. 

PINNING — SOT262A1 

PIN DESCRIPTION 

1 drain 1 

2 drain 2 

3 gate 1 

4 gate 2 

5 source 

CAUTION 

Fig.1 Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance in a push-pull common source test circuit. 

MODE OF OPERATION fNsbn 
(MHz) 

Vos 
(V) 

to 
(A) 

Th 
(°C) 

(dB)
(notes)

Po sync 
(W) 

GP

(dg) 

class-A 224.25 28 2 x 4.6 70 —52 >67 > 11 

224.25 28 2 x 4.6 25 —52 typ. 75 typ. 13 

Note 

1. Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB corresponds 
to peak synchronization level. 
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VHF linear push-pull power MOS 
transistor BLF348 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 
Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Vow drain-source voltage — 65 V 

±Vcss gate-source voltage — 20 V 

Ip DC drain current — 25 A 

Pb1 total power dissipation up to T,,., = 25 °C; total device; 
both sections equally loaded 

- 500 W 

storage temperature —65 150 °C 

Ti junction temperature - 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS 
THERMAL 

RESISTANCE 

R,b i.mb thermal resistance from junction to 
mounting base 

total device; 
both sections equally loaded 

0.35 K/W 

R h b.h thermal resistance from mounting 
base to heatsink 

total device; 
both sections equally loaded 

0.15 KM/ 

10 

1 

MRA933 

(1)),
(2) 

10 (~ 100 
DS 

(1) Current is this area may be limited by ROS(on)• 

(2) T ; = 25 C. 

Total device; both sections equally loaded. 

Fig.2 DC SOAR. 
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(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Total device; both sections equally loaded. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS (per section) 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)DSs drain-source breakdown voltage Vos = 0; ID = 0.1 A 65 — — V 

loss drain-source leakage current Vos = 0; VDs = 28 V — — 5 mA 

loss gate-source leakage current ±Vos = 20 V; VDs = 0 - - 1 µA 

Vo~1h) gate-source threshold voltage ID = 0.1 A; VDs = 10 V 2 — 4.5 V 

OVcs~1n) gate-source voltage difference of 
both transistor sections 

ID = 0.1 A; VDs = 10 V - - 100 mV 

gfs forward transconductance ID = 8 A; VDs = 10 V 5 7.5 - S 

g,s1/g12 forward transconductance ratio 
of both transistor sections 

ID = 8 A; VDs = 10 V 0.9 — 1.1 

RD~°fl) drain-source on-state resistance ID = 8 A; Vos = 10 V - 0.1 0.15 Q 

losx on-state drain current V05 = 10 V; V05 = 10V — 37 — A 

Cg input capacitance Vos = 0; VDs = 28 V; f = 1 MHz — 495 — pF 

output capacitance Vos = 0; VDs = 28 V; f = 1 MHz — 340 — pF 

C feedback capacitance Vos = 0; VDs = 28 V; f = 1 MHz — 40 - pF 

2 

3 

4 

-5 

VDs =10 V. 

MCA953 

0.1 
ID (A 

10 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 

ID 

(A) 

60 

40 

20 

0 

MCB230 

0 5 10 15 20 

V05 (V) 

VDs = 10 V; T) = 25 °C. 

Fig.5 Drain current as a function of gate-source 
voltage, typical values per section. 

October 1992 264 



Philips Semiconductors Product specification 

VHF linear push-pull power MOS 
transistor BLF348 

200 

RDS(on) 
(m D) 

150 

100 

50 
0 

Ip =8A;V0s =10V. 

MCB23 

50 100 150 
T) (°c) 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values 

per section. 

cn
(pF) 

600 

400 

200 

0 

MCB233 

0 10 20 30 40 
VDs (V) 

ucs = 0; f = 1 MHz. 

Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values per section. 

c 
(pF) 

1500 

1000 

500 

MCA952 

C19 

cos 

0 
0 

VAS = 0; f = 1 MHz. 

10 20 30 40 
ADS (V) 

Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values per 

section. 

50 

dim 
(de) 

55 

60 

65 

—70 

MCB234 

Th = 70°c 25°c 

20 40 60 80 

Po sync (W 

Fig.9 Intermodulation distortion as a function of 
peak synchronized output power. 

October 1992 265 



Philips Semiconductors Product specification 

VHF linear push-pull power MOS 
transistor 

BLF348 

APPLICATION INFORMATION FOR CLASS-A OPERATION 
Th = 70 °C; R,h b-h = 0.15 K/W unless otherwise specified. 
RF performance in a linear amplifier (common source circuit class-A circuit). 
Rcs = 82 Q per section; optimum load impedance per section = 0.14 +j0.14 Q. 

MODE OF OPERATION (MHz) (V) (A) (°C) 
dim 

(dB) 
(note 1) 

P(W) (dB) 

class-A 224.25 28 2 x 4.6 70 -52 >67 
typ. 70 

> 11 
typ. 12.5 

224.25 28 2 x 4.6 25 -52 typ. 75 typ. 13 

224.25 28 2 x 4.6 70 -55 >54 
typ. 57 

> 11 
typ.12.5 

224.25 28 2 x 4.6 25 -55 typ. 62 typ. 13 

Note 

1. Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal -16 dB), zero dB corresponds 
to peak synchronization level. 

Ruggedness in class-A operation 

The BLF348 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 20 
through all phases under the 
following conditions: 

VDS = 28 V; f = 224.25 MHz at rated 
output power. 
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List of components (class-A test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl film dielectric trimmer 2 to 9 pF 2222 809 09006 

C2, C3 multilayer ceramic chip capacitor 
(note 1) 

2 x 10 pF in 
parallel +22 pF 

C4, C30 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C5 multilayer ceramic chip capacitor 
(note 1) 

82 pF, 500 V 

C6, O9, C10, C13, 
C14, O19 

multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104 

C11, O12, C20, 
C27 

multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 

C7, C8, O16, C17 MKT film capacitor 1µF 2222 371 11105 

C21, O26 electrolytic capacitor 10 µF, 63 V 

C22, O25 electrolytic capacitor 220 µF, 63 V 

O15, O18, C23, 
C24 

multilayer ceramic chip capacitor 
(note 1) 

510 pF, 500 V 

C28, C31 multilayer ceramic chip capacitor 
(note 1) 

2 x 8.2 pF in 
parallel, 500 V 

C29 multilayer ceramic chip capacitor 
(note 1) 

3 x 39 pF in 
parallel, 500 V 

C32 multilayer ceramic chip capacitor 
(note 1) 

33 pF, 500 V 

C33 multilayer ceramic chip capacitor 
(note 1) 

18 pF, 500 V 

O34, C35 multilayer ceramic chip capacitor 
(note 1) 

10 pF + 18 pF + 
62 pF (3 in 
parallel), 500 V 

O36 film dielectric trimmer 2 to 18 pF 2222 809 09003 

L1, L3, L22, L24 stripline (note 2) 50 Q 4.8 x 80 mm 

L2, L23 semi-rigid cable (note 3) 50 S2 ext. conductor 
length 80 mm 
ext. dia 3.6 mm 

L4, L5 stripline (note 2) 43 Q 6 x 32 mm 
L6, L7 stripline (note 2) 43 Q 6 x 7 mm 

L8, L9 stripline (note 2) 43 Q 6 x 7 mm 

L10, L13 grade 3B Ferroxcube wideband 
HF choke 

2 in parallel 4312 020 36642 

Lii, L12 3/4 turn enamelled 2 mm copper 
wire 

40 nH space 1 mm 
int. dia. 10 mm 
leads 2 x 7 mm 
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L14, L15 stripline (notes 2 and 4) 43 12 6 x 6 mm 

L16, L17 stripline (notes 2 and 4) 43 12 6 x 9.5 mm 

L18, L19 stripline (notes 2 and 4) 43 i2 6x 27.5 mm 

120, 121 stripline (notes 2 and 4) 43 S2 6 x 13 mm 

R1, R6 10 turns Bourns potentiometer 50 kit 

R2, R5 0.4 W metal film resistor 1 kit 

R3, R4 0.4 W metal film resistor 82 i2 

R7, R8 1 W, t5% metal film resistor 10 12 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines L1, L3 - L9, L14 - L22 and L24 are on a double copper-clad printed circuit board with glass 
microfibre PTFE dielectric (E, = 2.2); thickness 1/16 inch; thickness of copper sheet 2 x 35 µm. 

3. Semi-rigid cables L2 and 123 are soldered on to striplines L1 and L24. 

4. A copper strap, thickness 0.8 mm, is soldered on to striplines L14 - L21. 
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VHF push-pull power MOS 
transistor BLF368 

FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Dual push-pull silicon N-channel 
enhancement mode vertical D-MOS 
transistor, designed for broadcast 
transmitter applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead SOT262 Al balanced flange 
envelope, with two ceramic caps. 
The mounting flange provides the 
common source connection for the 
transistors. 

PINNING - SOT262 Al 

PIN DESCRIPTION 

1 drain 1 

2 drain 2 

3 gate 1 

4 gate 2 

5 source 

Top view MSBcJB MBB 157 f 

Fig.1 Simplified outline and symbol. 

CAUTION 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a push-pull common source test circuit. 

MODE OF OPERATION (MHz) (V) (W)
(dB

4GP
(dB) 

(note 1) 
(%) 

CW, class-AB 225 32 300 > 12 
typ. 13.5 

> 1 
typ.0.4 

>55 
typ.62 

Note 

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR 
system). 
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LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 
Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VDT drain-source voltage - 65 V 

±VcsS gate-source voltage - 20 V 

ID DC drain current — 25 A 

Pb total power dissipation up to T = 25 °C total device; 
both sections equally loaded 

— 500 W 

T,9 storage temperature —65 150 °C 

TI junction temperature - 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

R,b i mb thermal resistance from 
junction to mounting base 

total device; both sections 
equally loaded 

0.35 K/W 

thermal resistance from 
mounting base to heatsink 

total device; both sections 
equally loaded 

0.15 K/W 

10 

1 

MR7.4933 

(2) 

/ 

10 
('1)

100 
DS 

(1) Current is this area may be limited by RDs(°f)• 
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Total device; both sections equally loaded. 

Fig.2 DC SOAR. 
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(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Total device; both sections equally loaded. 

Fig.3 Power/temperature derating curves. 
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CHARACTERISTICS (per section) 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)Dss drain-source breakdown voltage Vcs = 0; ID = 100 mA 65 — — V 

loss drain-source leakage current VGs = 0; Vps = 32 V — — 5 mA 

Icss gate-source leakage current ±VGS = 20 V; Vps = 0 - - 1 µA 

VGs,h) gate-source threshold voltage ID = 100 mA; Vps = 10 V 2 — 4.5 V 

4VGs gate-source voltage difference of 
both transistor sections 

Ip = 100 mA; Vps = 10 V - - 100 mV 

gs forward transconductance Ip = 8 A; Vps = 10 V 5 7.5 - S 

forward transconductance ratio 
of both transistor sections 

Ip = BA; Vps = 10 V 0.9 — 1.1 

RDs °fl) drain-source on-state resistance Ip = 8 A; VGs = 10 V - 0.1 0.15 S2 

1psx on-state drain current Vcs = 10 V; Vps = 10 V — 37 — A 

C~ input capacitance VGs = 0; VDs = 32 V; f = 1 MHz — 495 — pF 

C~ output capacitance VGs = 0; VDs =32 V; f = 1 MHz — 340 — pF 

C~ feedback capacitance Vcs = 0; Vps = 32 V; f = 1 MHz — 40 - pF 

Ca, drain-flange capacitance - 5.4 - pF 
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10 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 
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voltage, typical values per section. 
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APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25°C; R1, t _h = 0.15 K/W unless otherwise specified. 
RF performance in CW operation in a common source class-AB circuit. 
Res = 536 Q per section; optimum load impedance per section = 1.34 + j0.34 4 (Vps = 32 V). 

MODE OF OPERATION t 
(MHz) 

Vs 
(V) 

loo 
(mA) (W) 

GP
(dB) 

4G a 

(note)1) 

Tlo 

(%) 

CW, class-AB 225 32 2 x 250 300 > 12 
typ. 13.5 

> 1 
typ. 0.4 

> 55 
typ. 62 

225 28 2 x 250 300 typ. 13 typ. 0.7 typ. 68 
225 35 2 x 250 300 typ. 14 typ. 0.2 typ. 60 
175 28 2 x 250 300 typ. 15 typ. 0.5 typ. 70 

Note 

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR 
system). 

Ruggedness in class-AB 
operation 

The BLF368 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 10 
through all phases under the 
following conditions: 

Vps = 32 V; f = 225 MHz at rated 
output power. 
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List of components (class-AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C2 multilayer ceramic chip capacitor 
(note 1) 

2 x 56 pF in 
parallel + 18 pF, 
500 V 

C3 film dielectric trimmer 2 to 9 pF 2222 809 09005 

C4 multilayer ceramic chip capacitor 
(note 1) 

47 pF, 500 V 

C5 film dielectric trimmer 5 to 60 pF 2222 809 08003 

C6, C7, C9, O10, 
C12, O15, C31, 
C34 

multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 2222 852 47104 

C8, C11, C16, 
C21, C32 

multilayer ceramic chip capacitor 
(note 1) 

100 nF, 50 V 

C17, O20, O33 electrolytic capacitor 10 µF, 63 V 

C22 multilayer ceramic chip capacitor 
(note 1) 

82 pF, 500 V 

C23 multilayer ceramic chip capacitor 
(note 1) 

10 pF + 30 pF in 
parallel, 500 V 

C24, C28 film dielectric trimmer 2 to 18 pF 2222 809 09006 

C25, C26 multilayer ceramic chip capacitor 
(note 1) 

39 pF + 47 pF in 
parallel, 500 V 

O27 multilayer ceramic chip capacitor 
(note 1) 

18 pF, 500 V 

O29, O30 multilayer ceramic chip capacitor 
(note 1) 

3 x 100 pF in 
parallel, 500 V 

Li, L3, 122, L24 stripline (note 2) 50 Q 4.8 x 80 mm 

L2, L23 semi-rigid cable (note 3) 50 Q ext. conductor 
length 80 mm 
ext. dia 3.6 mm 

L4, L5 stripline (note 2) 43 S2 6 x 32.5 mm 

L6, L7 stripline (note 2) 43 Q 6 x 10.5 mm 

L8, L9 stripline (note 2) 43 Q 6 x 3 mm 

L10, Lii stripline (note 2) 43 Q 6 x 10.5 mm 
L12, L15 grade 3B Ferroxcube wideband 

HF choke 
2 in parallel 4312 020 36642 

L13, L14 2 turns enamelled 1.6 mm copper 
wire 

25 nH space 2.5 mm 
in dia. 5 mm 
leads 2 x 7 mm 
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III 

VHF push-pull power MOS 
transistor BLF368 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L16, L17 stripline (notes 2 and 4) 43 f2 6 x 3 mm 

L18, L19 stripline (notes 2 and 4) 43 Q 6 x 35 mm 

L20, L21 stripline (notes 2 and 4) 43 Q 6 x 9 mm 

R1, R6 10 turns potentiometer 50 kS2 

R2, R5 0.4 W metal film resistor 1 kit 

R3, R4 0.4 W metal film resistor 536 Q 

R7, R8 1 W, ±5% metal film resistor 10 Q 

R9 1 W metal film resistor 3.16 kQ 

IC1 voltage regulator 78L05 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality. 

2. The striplines L1, L3 - Lii, Li  - L22 and L24 are on a double copper-clad printed circuit board with glass 
microfibre PTFE dielectric (e, = 2.2); thickness 1A6 inch; thickness of copper sheet 2 x 35 µm. 

3. Semi-rigid cables L2 and L23 are soldered on to striplines L1 and L24. 

4. A copper strap, thickness 0.8 mm, is soldered on to striplines L16 - L21. 
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VHF push-pull power MOS 
transistor 

BLF368 

100 

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets 
for a direct contact between upper and lower sheets. 

Fig.13 Component layout for 225 MHz class-AB test circuit. 
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ii 

2 

VHF push-pull power MOS 
transistor BLF368 

MCA958 

xi

150 200 
f (MHz) 

250 

Class-AB operation; VDS = 32 V; 10O = 2 x 250 mA; 

Rc5 = 536 Q (per section); PL = 300 W 

Fig.14 Input impedance as a function of 
frequency (series components), typical values 

per section. 

20 

Op 
(dB) 

10 

0 
150 

MCA961 

200 
f (MHz) 

250 

Class-AB operation; V0S = 32 V; 10O = 2 x 250 mA; 

RGS = 536 Q (per section); PL = 300 W 

Fig.16 Power gain as a function of frequency, 
typical values per section. 
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MCA959 

RL

200 
f (MHz) 

250 

Class-AB operation; V0S = 32 V; 10O = 2 x 250 mA; 

ROS = 536 Q (per section); PL = 300W 

Fig.15 Load impedance as a function of 
frequency (series components), typical values 

per section. 

Ii 
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VHF push-pull power MOS 
transistor BLF378 

FEATURES PIN CONFIGURATION 

• High power gain 

• Easy power control 

• Good thermal stability 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Dual push-pull silicon N-channel 
enhancement mode vertical D-MOS 
transistor, designed for broadcast 
transmitter applications in the VHF 
frequency range. 

The transistor is encapsulated in a 
4-lead SOT262A1 balanced flange 
envelope, with two ceramic caps. 
The mounting flange provides the 
common source connection for the 
transistors. 

PINNING — SOT262 Al 

PIN DESCRIPTION 

1 drain 1 

2 drain 2 

3 gate 1 

4 gate 2 

5 source 

CAUTION 

Fig.i Simplified outline and symbol. 

The device is supplied in an antistatic package. The gate-source input must 
be protected against static charge during transport and handling. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at T, = 25 °C in a push-pull common source test circuit. 

MODE OF OPERATION (MHz) (V) (W) (dB)
oGP

(dB)
(note 1) 

(%) 

CW, class-AB 225 50 250 > 14 
typ. 16 

< 1 
typ.0.6 

>50 
typ.55 

Note 

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR 
system). 
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I 
VHF push-pull power MOS 
transistor BLF378 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

i4 Per transistor section unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V0 drain-source voltage - 110 V 

±V0ss gate-source voltage — 20 V 

ID DC drain current - 18 A 

P01 total power dissipation up to Tr. = 25 °C total device; 
both sections equally loaded 

- 500 W 

T~ 9 storage temperature —65 150 °C 

Ti junction temperature — 200 °C 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE 

A16 j 6 thermal resistance from 
junction to mounting base 

total device; both sections 
equally loaded 

0.35 KAN 

R,h mb.h thermal resistance from 
mounting base to heatsink 

total device; both sections 
equally loaded 

0.15 IVW 

100 

10 

1 

MR4988 

(1) 

I 

/ 
/

I 
/
/ (2) 

10 00 500 

VDS (V) 

(1) Current is this area may be limited by RDsl°fll• 
(2) T = 25°C. 
Total device; both sections equally loaded. 

Fig.2 DC SOAR. 

500 

Ptot 

(W) 
400 

300 

200 

100 

0 

00O220 

(2) 

(1) 

0 40 80 120 160 
Th(°c) 

(1) Continuous operation. 

(2) Short-time operation during mismatch. 

Total device; both sections equally loaded. 

Fig.3 Power/temperature derating curves. 
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VHF push-pull power MOS 
transistor BLF378 

CHARACTERISTICS (per section) 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)oss drain-source breakdown voltage Vas = 0; ID = 50 mA 110 — — V 

loss drain-source leakage current Vos = 0; VD5 = 50 V — — 2.5 mA 

loss gate-source leakage current ±VGS = 20 V; Vos = 0 - - 1 µA 

VGettt,) gate-source threshold voltage ID = 50 mA; Vos = 10 V 2 - 4.5 V 

OV~S gate-source voltage difference of 
both transistor sections 

ID = 50 mA; Vos = 10 V - - 100 mV 

g,g forward transconductance ID = 5 A; Vos = 10 V 4.5 6.2 - S 

g191/gt92 forward transconductance ratio 
of both transistor sections 

ID = 5 A; Vos = 10 V 0.9 — 1.1 

Ros(on) drain-source on-state resistance ID = 5 A; VG5 = 10 V - 0.2 0.3 S2 

losx on-state drain current VG5 = 10 V; Vos = 10 V — 25 — A 

C,. input capacitance Vos = 0; Vos = 50 V; f = 1 MHz - 480 — pF 

C~ output capacitance Vos = 0; Vos =50 V; f = 1 MHz - 190 — pF 

C,g feedback capacitance VG5 = 0; Vos = 50 V; f = 1 MHz — 14 — pF 

Cam, drain-flange capacitance — 5.4 — pF 

2 

-3 

4 

-5 

MCA981 

01 0.01 
ID (A 

VD5 =10 V. 

10 

Fig.4 Temperature coefficient of gate-source 
voltage as a function of drain current, typical 

values per section. 

ID 

(A) 

30 

20 

10 

MCA97B 

0 
0 5 

VD5 = b y; T=25 °C. 

10 15 
VO5 (V) 

Fig.5 Drain current as a function of gate-source 
voltage, typical values per section. 
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VHF push-pull power MOS 
transistor 

BLF378 

400 
R OS(on) (fl)

300 

200 

100 

0  0 

ID =5 A;Vcs =10V. 

MCA977 

50 100 150 
T1 ° O) 

Fig.6 Drain-source on-state resistance as a 
function of junction temperature, typical values 

per section. 

400 
Ore 
(pF) 

300 

200 

100 

10 20 

MCA976 

0 0 

V5S = 0; f = 1 MHz. 

30 40 50 
ADS (V) 

Fig.8 Feedback capacitance as a function of 
drain-source voltage, typical values per section. 

1200 

C 
(pF) 

800 

400 

MC6666 

Oie 

C°9 

0  
0 

VAS = 0; f = 1 MHz. 

20 40 60 
ADS (v) 

Fig.7 Input and output capacitance as functions 
of drain-source voltage, typical values per 

section. 
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VHF push-pull power MOS 
transistor BLF378 

APPLICATION INFORMATION FOR CLASS-AB OPERATION 
Th = 25 °C; Rth ,th.h = 0.15 K/W unless otherwise specified. 
RF performance in CW operation in a common source class-AB circuit. 

RGS = 2.8 £ per section; optimum load impedance per section = 0.74 + j2 c (VDS = 50 V). 

MODE OF OPERATION ( 1MHz ) (V) (A) (VIA (dB) 

4GP
(dB) 

(note 1) 
(%) 

CW, class-AB 225 50 2 x 0.5 250 > 14 
typ. 16 

<1 
typ. 0.6 

> 50 
typ. 55 

CW, class-AB 225 45 2 x 0.5 250 typ. 15 typ. 1 typ. 60 

Note 

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR 
system). 

Ruggedness in class-AB 
operation 

The BLF378 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 7 through 
all phases under the following 
conditions: 

VDS = 50 V; f = 225 MHz at rated 
output power. 
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VHF push-pull power MOS 
transistor BLF378 

20 

10 

0 

MCA987 

0 100 200 300 
PL (w) 

Class-AB operation; VDS = 50 V; l = 2 x 0.5 A; 
ZL = 0.74 + j2 Q (per section); RG5 = 2.8 Q (per 
section); f = 225 MHz. 
solid line: Th = 25 °C. dotted line: Th = 70 °C. 

Fig.9 Power gain as a function of load power, 
typical values per section. 

400 

PL 

(w) 

300 

200 

100 

MCA986 

i 

i 

0 0 5 10 15 
PIN(w) 

Class-AB operation; VoS = 50 V; I~ = 2 x 0.5 A; 

ZL = 0.74 +j2 S2 (per section); RGS = 2.8 Q (per 
section); f = 225 MHz. 

solid line: Th = 25 °C. dotted line: Th = 70OO. 

Fig.11 Load power as a function of input power, 
typical values per section. 

np 
(%) 

60 

40 

20 

0 
0 100 200 300 

PL (w) 

MCA985 

i 

Class-AB operation; VDS = 50 V; l = 2 x 0.5 A; 
ZL = 0.74 + j2 c2 (per section); RG5 = 2.8 S2 (per 
section); f = 225 MHz. 
solid line: Th = 25 °O. dotted line: Th = 70 °C. 

Fig.10 Efficiency as a function of load power, 
typical values per section. 
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VHF push-pull power MOS 
transistor 

BLF378 
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VHF push-pull power MOS 
transistor BLF378 

List of components (class•AB test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C2 multilayer ceramic chip capacitor 
(note 1) 

27 pF, 500 V 

C3, C4, C31, C32 multilayer ceramic chip capacitor 
(note 1) 

3 x 18 pF in 
parallel, 500 V 

C5 film dielectric trimmer 4 to 40 pF 2222 809 08002 

C6, C30 film dielectric trimmer 2 to 18 pF 2222 809 09006 

C7 multilayer ceramic chip capacitor 
(note 1) 

100 pF, 500 V 

C8, C9, C15, C18 MKT film capacitor 1µF, 63 V 2222 371 11105 

C1o, C13, C14, 
C19, C36 

multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104 

C11, C12 multilayer ceramic chip capacitor 
(note 1) 

2 x 1 nF in 
parallel, 500 V 

C16, C17 electrolytic capacitor 220µF, 63 V 

C20 multilayer ceramic chip capacitor 
(note 1) 

3 x 33 pF in 
parallel, 500 V 

C21 film dielectric trimmer 2 to 9 pF 2222 809 09005 

C22, C27, C37, 
C38 

multilayer ceramic chip capacitor 
(note 1) 

1 nF, 500 V 

C23, C26, C35 electrolytic capacitor 10 µF, 63 V 

C24, C25 multilayer ceramic chip capacitor 
(note 1) 

2 x 470 pF in 
parallel, 500 V 

C28 multilayer ceramic chip capacitor 
(note 1) 

2 x 10 pF in 
parallel + 18 pF, 
500V 

C29 multilayer ceramic chip capacitor 
(note 1) 

2 x 5.6 pF in 
parallel, 500 V 

C33, C34 multilayer ceramic chip capacitor 
(note 1) 

5.6 pF, 500 V 

L1, L3, L22, L24 stripline (note 2) 50 Q 4.8 x 80 mm 

1.2, L23 semi-rigid cable (note 3) 50 S2 ext. conductor 
length 80 mm 
ext. dia 3.6 mm 

L4, L5 stripline (note 2) 43 Q 6 x 24 mm 

L6, L7 stripline (note 2) 43 S2 6 x 14.5 mm 

L8, L9 stripline (note 2) 43 S2 6 x 4.4 mm 

L10, L11 stripline (note 2) 43 c 6 x 3.2 mm 

L12, L13 stripline (note 2) 43 Q 6 x 15 mm 

L14, L17 grade 3B Ferroxcube wideband HF 
choke 

2 in parallel 4312 020 36642 
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VHF push-pull power MOS 
transistor 

BLF378 

COMPONENT DESCRIPTION VALUE DIMENSION 
CATALOGUE 

NO. 

L15, L16 13/ 4 turns enamelled 2 mm copper 
wire 

40 nH space 1 mm 
int. dia. 10 mm 
leads 2 x 7 mm 

L18, L19 stripline (note 2) 43 S2 6 x 13 mm 

L20, L21 stripline (note 2) 43 S2 6 x 29.5 mm 

R1 0.4W metal film resistor 10 S2 

R2, R7 10 turn potentiometer 50 k) 

R3, R6 0.4 W metal film resistor 1 k≤2 

R4, R5 0.4 W metal film resistor 2 x 5.62 S2 
in parallel 

R8, R9 1 W, ±5% metal film resistor 10 S2 

R10 1 W metal film resistor 4 x 10 Q 
in parallel 

Rii 1 W metal film resistor 5.11 kQ 
IC1 voltage regulator 78L05 

Notes 

1. American Technical Ceramics (ATC) capacitor, type 1006 or other capacitor of the same quality. 

2. The striplines L1, L3 - L13, L18 - L22 and L24 are on a double copper-clad printed-circuit board, with glass microfibre 
PTFE dielectric (Er = 2.2); thickness 1/16 inch; thickness of the copper sheet 2 x 35 µm. 

3. Semi-rigid cables L2 and L23 is soldered on to striplines L1 and L24. 
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VHF push-pull power MOS 
transistor BLF378 

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully 
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets 
for a direct contact between upper and lower sheets. 

Fig.13 Component layout for 225 MHz class-AB test circuit. 
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VHF push-pull power MOS 
transistor 

BLF378 
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ZI

(n) 
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_2 

MCA984 

r~ 

x i

150 200 
f (MHz) 

250 

Class-AB operation; V0 = 50 V; loo = 2 x 0.5 A; 

R00 = 2.8 S2 (per section); PL = 250 W. 

Fig.14 Input impedance as a function of 
frequency (series components), typical values 

per section. 

20 

Op

(dB) 

10 

0 
150 

MCA982 
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Class-AB operation; VpS = 50 V; Ipo = 2 x 0.5 A; 
R0 = 2.8 S2 (per section); PL = 250 W. 

Fig.16 Power gain as a function of frequency, 
typical values per section. 
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Class-AB operation; VDS = 50 V; IOQ = 2 x 0.5 A; 
A05 = 2.8 Q (per section); PL = 250 W. 

Fig.15 Load impedance as a function of 
frequency (series components), typical values 

per section. 
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BLV10 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25°C in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

~l 
% 

zi 
S2 

YL 
mS 

c.w. 

c.w. 

13,5 

12,5 

175 

175 

8 

8 

> 9,0 

typ.10,5 

> 70 

typ.75 

2,8 + j 1,2 

— 

76-116 

— 

MECHANICAL DATA 

Fig. 1 SOT-123. 

2,54 

t 10,0 max 
I 

Dimensions in mm 

25,2 
18,42 :■~ 

9,8 
max max 

7Z77386.2 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 
4,50 ? 4-40 UNC/2A 
4,05 7,5 

f max Heatsink compound must be applied sparingly 
i  and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f > 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

1,5 

IC

(A) 

0,5 

7277722 

Tmb=25°C 

Th = 70 ° C 

5 10 15 20 VCE V 

Fig. 2 D.C. SOAR. 

30 

Ptot 
(W) 

20 

10 

0 
0 

VCESM 

VCEO 

VEBO 

1C(AV) 

ICM 

Prf 

Tstg 
T1 

max. 36 V 

max. 18 V 

max. 4V 

max. 1,5 A 

max. 4,0 A 

max. 20 W 

—65 to + 150 °C 

max. 200 °C 

7Z77723 

III  LI 
II dre 

6k0
1~ 

i 

50 Th °C) 100 

Fig. 3 R.F. power dissipation; VCE 16,5 V; 
f> 1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 8W; Tmb = 72,4 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 
From mounting base to heatsink Rth mb-h = 

10,7 K/W 

8,6 K/W 

0,3 K/W 

294 August 1986 



V.H.F. power transistor BLV10  ._/J 
CHARACTERISTICS 

T = 25 °C 

Collector-emitter breakdown voltage 
VBE=0; IC=5mA 

Collector-emitter breakdown voltage 
open base; IC = 25 mA 

Emitter-base breakdown voltage 
open collector; IE = 1 mA 

Collector cut-off current 
VBE = 0; VCE = 18 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE= 1052 

D.C. current gain 
IC=0,75 A;VCE=5V 

Collector-emitter saturation voltage 
IC=2A; IB=0,4A 

Transition frequency at f = 100 MHz 
-I E = 0,75 A; VCB = 13,5 V 

—IE=2A;VCB=13,5V 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=13,5V 

Feedback capacitance at f = 1 MHz 

IC = 100 mA; VCE = 13,5 V 

Collector-flange capacitance 

* 

* Measured under pulse conditions: tp < 200 µs; S 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 

ESBR 

hFE 

VCEsat 

fT 

fT 

Cc

C re 

Ccf 

> 36V 

> 18V 

> 4V 

< 2 mA 

> 0,5 mJ 

> 0,5 mJ 

typ. 40 
10 to 100 

typ. 0,85 V 

typ. 950 MHz 

typ. 850 MHz 

typ. 16,5 pF 

typ. 12 pF 

typ. 2 pF 
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7Z77724 

  VCE 
13,5 V 

5V 

0 

Fig. 4 Typical values; T = 25 °C. 
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Fig.5 IE=le =0;f=1 MHz;Tj=25°C. 

7Z77732 

VCB -
13,5 V 
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Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C. 
—I E (A) 3 
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V.H.F. power transistor BLV10 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th=25°C 

f (MHz) VCE (V) PL (W) PS IW) Gp (dB) IC (A) 17 (%) zi (2) YL (mS) 

175 13,5 8 <1,0 > 9,0 <0,85 > 70 2,8 + j1,2 76- j16 

175 12,5 8 - typ.10,5 - typ.75 - - 

50 S2 

Cl L1 
T.U.T. 

L3 

C2 
L2 C3 

L4 

L5 

~ C4 

L6 

+VC0 

Fig. 7 Test circuit; c.w. class-B. 

L7 06 

7277760.1 

07 

50 S2 

List of components: 

C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2= C6= 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3= 47 pF ceramic capacitor (500 V) 
C4= 120 pF ceramic capacitor (500 V) 
C5= 100 nF polyester capacitor 
C7= 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

L1 = 2 turns Cu wire (1,6 mm); in dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm 
L2= L6 = Ferroxcube wide-band h.f. choke, grade 36 (cat. no. 4312 020 36640) 
L3= L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L5= 3 turns Cu wire (1,6 mm); in dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm 
L7= 3 turns Cu wire (1,6 mm); in dia. 6,5 mm; length 7,4 mm; leads 2 x 5 mm 

L3and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1  10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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150 

7Z78506.1 

7Z78508 

Fig. 8 Component layout and printed circuit board for 175 MHz test circuit. 

72 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLV10 

7278514.1 

2 PS (W) 

Fig. 9 Typical values; f = 175 MHz; 
 VCE = 13,5 V; --- VCE = 12,5 V. 

7Z78511 

10 

PLnom 
(W) 

VSWR = 

7,5 

5 

2,5 

0 

1 VSWR = 
10 

50 

PS —

PSnom 

1 1 1,2 VCE 

VCEnom 

7Z78510.1 

Gp 

Th = 
70 °C- 
25 ° C - 

i 

I . 
25 ° C - 
70 ° C - 

0 

100 

(%) 

50 

0 
10 PL (W) 20 

Fig. 10 Typical values; f = 175 MHz; 
 VCE = 13,5 V; --- VCE = 12,5 V. 

Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f= 175 MHz; Th = 70 °C; 
Rth mb-h = 0,3 K/W; VCEnom = 13,5 V or 
12,5 V; PS = PSnom at VCEnom and VSWR = 1. 

Note to Fig. 11: 
The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the ex-
pected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLV10 

5 
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-5 
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7Z78512 
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CL

CL
L 
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0 
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(p F! 
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-100 

-150 
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f (MHz) 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components). 
7Z78515 

20 

Gp

(dB) 

15 

10 

5 

0 
0 100 200 300 

f (MHz) 
Fig. 14. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 13,5 V; I = 8W; 
Th = 25 °C. 

OPERATING NOTE 

Below 70 MHz a base-emitter resistor of 10 SZ 
is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 
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V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f, transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

r1 
% 

zi 
St 

YL 
mS 

c.w. 

c.w. 

13,5 

12,5 

175 

175 

15 

15 

> 8,0 

typ.7,5 

> 60 

typ.67 

2,3 + j2,2 

— 

130 — j4,4 

— 

MECHANICAL DATA 

Fig. 1 SOT-123. 

•- 10,0 max 7I 
2,54 

Dimensions in mm 

25,2 18,42 max 

7Z77386.2 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 
4,50 ? 4-40 UNC/2A 
4,05 7,5 

f max Heatsink compound must be applied sparingly 
i  and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

August 1986 301 



BLV11 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

3,5 

IC

(A) 

2,5 

1,5 

0,5 
0 

7Z77733 

C) 

10 VCE (V) 

Fig. 2 D.C. SOAR. 

20 

60 

Prf 
(W) 

40 

20 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 36 V 

max. 18 V 

max. 4V 

max. 3A 

max. 8A 

max. 36 W 

—65 to + 150 °C 

max. 200 °C 

7277734 

II 

(1  ~~6tti,K 

0  
0 50 Th °C) 100 

Fig. 3 R.F. power dissipation; VCE 16,5 V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 15W; Tmb = 74,5 °C, i.e. Th = 70 °C) 
From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) = 6,55 K/W 

Rth j-mb(rf) = 4,95 K/W 

Rth mb-h = 0,3 K/W 
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V.H.F. power transistor J L. BLV11 

CHARACTERISTICS 

T =25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; I E = 4 mA 

Collector cut-off current 
VBE = 0; VCE = 18 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 1012 

D.C. current gain 
IC=1,5A;VCE=5V 

Collector-emitter saturation voltage 
IC = 4,5 A; I8 = 0,9 A 

Transition frequency at f = 100 MHz 
—IE=1,5A;VCB=13,5V 

4,5 A; VCB = 13,5 V 

Collector capacitance at f = 1 MHz 
IE=Ie =0; VCB=13,5V 

Feedback capacitance at f = 1 MHz 
IC = 200 mA; VCE = 13,5 V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 5 200 µs; S < 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 

ESBR 

hFE 

VCEsat 

fT 

fT 

Cc

Cre 

Ccf 

> 36V 

> 18V 

> 4V 

G 4 mA 

> 2,5 mJ 

> 2,5 mJ 

typ. 40 
10 to 100 

typ. 1,0 V 

typ. 850 MHz 

typ. 800 MHz 

typ. 32 pF 

typ. 23 pF 

typ. 2 pF 

I 

ii 
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BLV11 1J 
60 

hFE 

40 

20 

0 

1000 

fT

(MHz) 

500 

0 

7277735 
I I 

VCE -
13,5 V 

5V 
t `

0 25 IC (A) 

Fig. 4 Typical values; T~ = 25 °C. 

5 

150 

Cc

(pF) 

100 

50 

0 

7Z77736 

typ 

0 10 VCB (V 20 

Fig.5 IE=1e =0;f=1 MHz;T~=25°C. 

7Z7773 

VCB = 

13,5 V 

10V 

0 2

Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C 

6 
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V.H.F. power transistor BLV11 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th=25°C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) (%) j (Z) YL (mS) 

175 13,5 15 <2,4 > 8,0 <1,85 > 60 2,3+j2,2 130-j4,4 
175 12,5 15 - typ.7,5 - typ.67 - - 

50 S2 
C1 L1 

T. U.T. 
L3 

C2 
L2 C3 I 

L4 

L5 

~C4 

L6 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

CL r R1 

7277760.1 

C7 

50 S2 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2= C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3= 47 pF ceramic capacitor (500 V) 
C4= 120 pF ceramic capacitor (500 V) 
C5= 100 nF polyester capacitor 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011 

L1 = 2 turns Cu wire (1,6 mm); in dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm 
L2= L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3= L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L5= 3 turns Cu wire (1,6 mm); in dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm 
L7= 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5 mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

Al = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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BLV11 

150 

7Z78506.1 

72 

7278508 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

306 August 1986 



V.H.F. power transistor BLV11 

20 

PL

(W) 

15 

10 

5 

0 

/ 

/ 

/ 

/ 

70 ° C 

7277738 

Th = - 

25 ° C -

0 25 5 P  (W) 7,5 

Fig. 9 Typical values; f = 175 MHz; 
— —VCE= 13,5 V; — — — VCE = 12,5 V. 

7277740 

16 

PLnom 
(w) 

(VSWR = 1) 

15 

14 

13 

12 
VCE 1 1 1,2 

VCEnom 

5 

7Z77739 

Th=25 ° C-

= 25 ° C I
70 ° C - 

n 

70 ° C 

100 

n 
1%) 

50 

0   0 
5 10 15 PL (W) 20 

Fig. 10 Typical values; f = 175 MHz; 
 VCE = 13,5 V; — — — VCE = 12,5 V. 

Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Th = 70°C; 

Rth mb-h = 0,3 K/W; VCEnom = 13,5 V or 
12,5 V; PS = PSnom at VCEnom and VSWR = 1. 

Note to Fig. 11: 
The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the ex-
pected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLV11 
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CL
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50 

CL
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100 
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Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components). 

100 0 

7Z68943.1 

200 300 
f (MHz) 

Conditions for Figs 12, 13 and 14: 

Typical values: VCE = 13,5 V; PL = 15W; 
Th = 25 °C. 

OPERATING NOTE 

Below 50 MHz a base-emitter resistor of 10 S2 
is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 

Fig. 14. 

150 
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Philips Semiconductors Product specification 

VHF power transistor BLV12 

FEATURES 

• Emitter-ballasting resistors for 
an optimum temperature profile 

• Excellent reliability 

• Withstands full load mismatch. 

DESCRIPTION 

NPN silicon planar epitaxial 
transistor encapsulated in a 4-lead 
SOT123 flange envelope with a 
ceramic cap. It is designed for 
common emitter, class-B operation 
in mobile VHF transmitters with a 
supply voltage of 12.5 V. All leads 
are isolated from the mounting 
flange. 

PINNING - SOT123 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

QUICK REFERENCE DATA 
RF performance at T,,., = 25 °C in a common emitter test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (°o) 

c.w. class-B 175 12.5 30 > 9 >60 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according 
to the regulations applying at the location of the user. It must never be 
thrown out with the general or domestic waste. 

PIN CONFIGURATION 

Fig.1 Simplified outline and symbol. 
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Philips Semiconductors Product specification 

VHF power transistor BLV 12 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V collector-base voltage open emitter - 36 V 

VcEo collector-emitter voltage open base - 16 V 

V~0 emitter-base voltage open collector - 3 V 

Ic, 'C(AV) collector current DC or average value - 6 A 

ICM collector current peak value 
f> 1 MHz 

- 18 A 

P,o, total power dissipation RF operation; 
f> 1 MHz; 
T~=25°C 

- 100 W 

T~ 9 storage temperature range —65 150 °C 

Ti junction operating temperature — 200 °C 

120 
Plot 

(w) 
100 

80 

60 

40 

20 

0 
0 20 40 60 80 100 120 

Th (°C 

MRA372 

II 

(I) Continuous DC operation. 

(II) Short time operation during mismatch 
(f> 1 MHz). 

Fig.2 Power/temperature derating curve. 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

R,h j.mWRFI from junction to mounting base P, = 100 W; 
T =25°C 

1.75 K/W 

R,h rtb-h from mounting base to heatsink 0.3 K/W 

September 1991 310 



Philips Semiconductors Product specification 

'4 

VHF power transistor BLV12 

CHARACTERISTICS 
T( = 25 °C. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage open emitter; 
IC =10mA 

36 - - V 

V(BR)CEO collector-emitter breakdown voltage open base; 
IC = 25 mA 

16 - - V 

V(BR)E emitter-base breakdown voltage open collector; 
IE =2mA 

3 - - V 

ICES collector-emitter leakage current VBE = 0; 
VCE= 16 V 

- - 10 mA 

hFE DC current gain VCE = 5 V; 
IC =4A 

25 35 —

fT transition frequency VCE = 12.5 V; 
IE =4A; 
f = 500 MHz 

— 1.6 — GHz 

C~ collector capacitance VCB = 12.5 V; 

IE =l e =0; 
f= 1 MHz 

— 90 100 pF 

Cr. feedback capacitance VCE = 12.5 V; 
lc = 0; 
f= 1 MHz 

— 60 70 pF 

CC., collector-flange capacitance f = 1 MHz — 2 — pF 

50 

hFE 

40 

30 

20 

10 

MRA378 

VCE = 
12.5 v 

VCE =5v 

0 
0 4 8 12 16 

IC (A) 

Fig.3 DC current gain as a function of collector 
current, typical values. 

250 
Cc

(pF) 

200 

150 

100 

50 

0  
0 4 

IE =le =0;f=1 MHz. 

8 12 

MRA374. I 

16 
VCB (V) 

Fig.4 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLV12 

2 

fT

(GHz) 

1.5 

1 

0.5 

0 
0 2 4 6 8 10 

'E (A) 

MRA375 

VcB = 12.5 V. 

Fig.5 Transition frequency as a function of 
emitter current, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLV12 

APPLICATION INFORMATION 
RF performance at T,, , = 25 °C in a common emitter test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (°o) 

c.w. class-B 175 12.5 30 >9 
typ.9.8 

> 60 
typ.66 

op 

(dB) 12 

8 

4 

0 
10 

Ii 

op

MRA 367 

20 30 

n 
(%) 

70 

50 

30 

10 
40 
pL (w) 

Class-B operation; VCE = 12.5 V; f = 175 MHz. 

Fig.6 Gain and efficiency as functions of load 
power, typical values. 

Ruggedness in class-B operation 

The BLV12 is capable of 
withstanding a full load mismatch 
corresponding to VSWR = 50:1 
through all phases at rated output 
power, up to a supply voltage of 
15.5 V, and f=175 MHz. 

50 
PL 

(w) 
40 

30 

20 

10 

0 
0 2 4 

MRA37f 

8 
pIN (w) 

8 

Class-B operation; VCE = 12.5 V; f = 175 MHz. 

Fig.7 Load power as a function of drive power, 
typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLV12 

List of components (see test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1 film dielectric trimmer 2.5 to 20 pF 2222 809 07004 

C2, C8 film dielectric trimmer 4 to 40 pF 2222 809 07008 

C3a, C3b 500 V ceramic capacitor 47 pF 

C4 500 V ceramic capacitor 120 pF 

C5 polyester capacitor 100 nF 

C6a, C6b 500 V ceramic capacitor 8.2 pF 

C7 film dielectric trimmer 5 to 60 pF 2222 809 07011 

Li 1 turn enamelled 1.6 mm copper wire int. dia. 9 mm; 
leads 2 x 5 mm 

L2 7 turns closely wound enamelled 0.5 mm 
copper wire 

100 nH in dia. 3 mm; 
leads 2 x 5 mm 

L3, L8 grade 3B Ferroxcube wideband HF choke 4312 020 36640 

L4, L5 stripline (note 1) 12 mm x 6 mm; 
note 2 

L6 2 turns enamelled 1.6 mm copper wire in dia. 5 mm; 
length 6 mm; 
leads 2 x 5 mm 

L7 2 turns enamelled 1.6 mm copper wire in dia. 4.5 mm; 
length 6 mm; 
leads 2 x 5 mm 

R1 0.25W carbon resistor 10 Q, 5% 

R2 0.25 W carbon resistor 4.7 S2, 5% 

Notes 

1. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric, thickness 
1/16 inch. 

2. Taps for capacitors C3a and C3b are situated 5 mm from the transistor. 
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Philips Semiconductors Product specification 

VHF power transistor BLV12 

50 

L3 
o 

L2 1C3e 

Cl C2 L7 O 

~n 
O 

L4 U 
C3b 

L8 

0 C4 4VCc 
-co-  Cb R2 

-( )- -GD-

O 
rivet 

Leo 
C8b 

0 

CO 72 

7Z77549 1 

~2I]548 

The circuit and components are situated on one side of an epoxy fibre-glass board; the other side is unetched 
and serves as a ground plane. Earth connections are made by means of hollow rivets and copper straps under 
the emitters, to provide a direct contact between the component side and the ground plane. 

Fig.9 Component layout for 175 MHz class-B test circuit. 
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Philips Semiconductors Product specification 

VHF power transistor BLV 12 

3 

Zi
(O) 

2 

1 

0 
100 150 200 f (MHz) 250 

MRA369 

ri 

xi 

Class-B operation; VCE = 12.5 V; PL = 30W. 

Fig.10 Input impedance (series components) as 
a function of frequency, typical values. 

Fig.12 Definition of transistor impedance. 

4 
ZL
(n) 

3 

2 

1 

0 

-1 

MRA370 

RL

XL

-2  
100 150 200 250 

f (MHz) 

Class-B operation; VCE = 12.5 V; PL = 30 W. 

Fig.11 Load impedance (series components) as 
a function of frequency, typical values. 

op 
(dB) 

15 

10 

5 

0 
100 

MRA366 

150 200 250 
f (MHz) 

Class-B operation; VCE = 12.5 V; PL = 30 W. 

Fig.13 Power gain as a function of frequency, 
typical values. 
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BLV20,J L 
V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and vhf. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
w 

Gp
dB 

T1 
% 

zi 
SZ 

YL 
mS 

c.w. 28 175 8 >12 >65 1,8 + j0,7 18-(20 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-123. 

7277386.2 

10,0 max Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

2,54 
i i 4,50 Recommended screw: cheese head 

} 

4,05 7,5 
max 

i 

4-40 UNC/2A 

Heatsink compound must be applied sparingly 
and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV20 ,JL 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz(; Tmb = 25°C 

Storage temperature 

Operating junction temperature 

1 

0,5 

0 
10 

7Z77741 

 Tmb = 25 ° C 

- Th = 70 ° C 

20 30 V 
CE 

(V 40 

Fig. 2 D.G. SOAR. 

30 

Ptot 

(W) 

20 

10 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 0,9 A 

max. 2,5 A 

max. 20 W 

—65 to + 150 °C 

max. 200 °C 

7Z77723 

III 

 Li 
I I ~ rP 

by O 1 

0 50 Th °C) 100 

Fig. 3 R.F. power dissipation; VCE 28 V; 
f> 1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 8 W; Tmb = 72,4 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 10,7 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 8,6 K/W 

From mounting base to heatsink Rth mb-h = 0,3 K/W 
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V.H.F. power transistor BLV2O  ,J  
CHARACTERISTICS 

Tj=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 2 mA V(BR)CES 

Collector-emitter breakdown voltage 
open base; IC = 10 mA V(BR)CEO 

Emitter-base breakdown voltage 
open collector; IE = 1 mA V(BR)EBO 

Collector cut-off current 
VBE = 0; VCE = 36 V ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base ESBO 
RBE = 10 S2 ESBR 

D.C. current gain 
IC=0,4A;VCE=SV hFE 

Collector-emitter saturation voltage 
IC = 1,25 A; IB = 0,25 A VCEsat typ. 0,8 V 

Transition frequency at f = 100 MHz 
-IE=0,4A;VCB=28V 

—IE = 1,25 A; VCB = 28 V 

Collector capacitance at f = 1 MHz 
IE=Ie =0; VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=50mA; VCE=28V 

Collector-flange capacitance 

* Measured under pulse conditions: tp c 200 µs; S <0,02. 

fT 

fT 

Cc

Cre 

Ccf 

> 65V 

> 36V 

> 4V 

< 1 mA 

> 0,5 mJ 

> 0,5 mJ 

typ. 50 
10 to 100 

typ. 600 MHz 

typ. 520 MHz 

typ. 10 pF 

typ. 7,1 pF 

typ. 2 pF 

II 
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BLV20 
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Fig. 6 Typical values; f = 100 MHz; TJ = 25 °C. 

05 IC (A) 1,5 

Fig. 4 Typical values; T~ = 25 °C. 
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Fig.5 IE= 1e =0; f= 1 MHz;Tj=25°C. 
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V.H.F. power transistor BLV20 

I~ 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 oC 

f (MHz) VCE (V) PL (W) Ps (W) Gp (dB) IC (A) p (%) zi ( 2) YL (mS) 

175 28 8 <0,5 > 12 <0,44 > 65 1,8 + j0,7 18 - 120 

50 S2 
Cl L1 

T.U.T. 
L3 

C2 
L2 

i '111i 

C3 

L4 

L5 

C4 

L6 

+V00 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

C5 Ri

7277760.1 

C7 

50 S2 

List of components: 

C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011 ) 
C3 = 27 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 

L1 = 1 turn Cu wire (1,6 mm); in dia. 8,4 mm; leads 2 x 5 mm 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 36 (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 8,2 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 

II 
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BLV20 

 J~ 
150 

7Z78506.1 

7Z78509 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

72 

322 August 1986 



V.H.F. power transistor BLV20 

15 

PL

fW) 

10 

5 

7277745 

 Th - 25 ° C 

70 ° C 

0  
0 05 PS (W) 

Fig. 9 Typical values; VCE = 28 V; 
f = 175 MHz. 

11  

PLnom  
(W)  

(VSWR =1) 

10  

9 

8 

7 

7277747 

Th = 
50 ° C 

70 ° C 

90 ° C 

10 VSWR 102

5 

7277745 

70 ° C 

Th = 
25 ° C - 

Ti 

Th = 
25 ° C _ 

0  
0 10 PL (W) 20 

Fig. 10 Typical values; VCE = 28 V; 
f= 175 MHz. 

100 

n 

(%) 

50 

0 

Fig. 11 R.F. SOAR; c.w. class-B operation; 
I = 175 MHz; VCE = 28 V; Rth mb-h =0,3 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink 
temperatures as parameter. 
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BLV20 

15 

r i

(S2) 

10 

5 

0 

7268947 

xi 

ri 

xi 

r; 

0 200 

0 

f (MHz) 400 

150 

5 50 

10 

Fig. 12 Input impedance (series components). 

30 
7268946 

Gp

(d B) 

20 

10 

0 
0 200 f (MHz) 400 

Fig. 14. 

0 

7Z68948 
0 

CL. 

RL 

R L. 

CL 

0 200 

CL
(pF) 

20 

40 

-60 
f (MHz) 400 

Fig. 13 Load impedance (parallel components). 

Conditions for Figs 12, 13 and 14. 

Typical values; VCE = 28 V; PL = 8W; 
Th = 25 °C. 

OPERATING NOTE 

Below 100 MHz a base-emitter resistor of 10 S2 
is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 
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 J L BLV21 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

c.w. 28 175 

PL Gp ~7 zi YL 
W dB % St mS 

15 >10 >65 1,4 + j 1,85 33-j27,5 

MECHANICAL DATA 

Fig. 1 SOT-123. 

t 10,0 max 

I 
2,54 

7Z77386.2 

Dimensions in mm 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

4,50 Recommended screw: cheese-head 
4,05 7,5 4-40 UNC/2A 

max 
+ Heatsink compound must be applied sparingly 

and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV21 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

2 

IC

(A) 

1,5 

1 

0,5 

0 
10 

7Z77748 

Tmb=25 ° C 

-Th=70 ° C 

20 30 40 VCE V 

Fig. 2 D.C. SOAR. 

60 

Ptot 
(W) 

40 

THERMAL RESISTANCE (dissipation = 15W; Tmb = 
From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

20 

0 

System ( I EC 134) 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
T1 

max. 65 V 

max. 36 V 

max. 4V 

max. 1,75 A 

max. 5,0 A 

max. 36 W 

—65 to + 150 °C 

max. 200 °C 

7Z77734 

III 

I I 

0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE 28 V; 
f> 1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

74,5 °C, i.e. Th = 70 °C) 

Rth j-mb(dc) 

Rth j-mb(rf) _ 

Rth mb-h = 

6,55 K/W 

4,95 K/W 

0,3 K/W 
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V.H.F. power transistor BLV21  __,J 
CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 5 mA V(BR)CES 

Collector-emitter breakdown voltage 
open base; IC = 25 mA V(BR)CEO 

Emitter-base breakdown voltage 
open collector; IE = 2 mA V(BR)EBO 

Collector cut-off current 
VBE = 0; VCE = 36 V ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base ESBO > 2,5 mJ 

RBE = 10 S2 ESBR > 2,5 mJ 

D.C. current gain 
IC=0,7A; VCE=5V 

Collector-emitter saturation voltage 
IC = 2 A; IB = 0,4 A VCEsat typ. 0,65 V 

Transition frequency at f = 100 MHz 
-IE = 0,7 A; VCB = 28 V fT typ. 650 MHz 

—IE = 2 A; VCB = 28 V fT typ. 625 MHz 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB =28V 

Feedback capacitance at f = 1 MHz 
IC=l00mA;VCE=28V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 200 µs; S S 0,02. 

hFE 

Cc

C re 

Ccf 

> 65V 

> 36V 

> 4V 

< 2 mA 

typ. 50 
10 to 100 

typ. 18 pF 

typ. 12,8 pF 

typ. 2 pF 
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BLV21 .JL 
150 

hFE 

100 

50 

0 

750 

fT

(MHz) 

500 

250 

0 

7277749 

VCE _ 
28V 

5V-

0 2 IC (A) 

Fig. 4 Typical values; T = 25 °C. 

4 

60 

Cc

(pF) 

40 

20 

0 

7277750 

typ 

0 20 VCB (V 40 

Fig.5 IE=le =0;f=1 MHz;T~=25°C. 

7Z77751 

s 

VCB = —

28 V —
20V — 

0 2 3 
—IE IA 

Fig. 6 Typical values; f = 100 MHz; T~ = 25 °C. 
4 
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V.H.F. power transistor BLV21  ,J [  
APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) t7 (%) zi (&2) YL (mS) 

175 28 15 <1,5 > 10 <0,83 >65 1,4 + j 1,85 33 - j27,5 

50 SL 
Cl L1 

T.U.T. 
L3 

C2 
L2 C3 

L4 

L5 

C4 

L6 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

C5 R1 

7277760.1 

C7 

50 St 

List of components: 

Cl = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011 ) 
C3 = 27 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 

L1 = 1 turn Cu wire (1,6 mm); in dia. 8,4 mm; leads 2 x 5 mm 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 8,2 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

Al = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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BLV21 

150 

7 Z 78506.1 

72 

7278509 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLV 21 

30 

PL

IW) 

20 

10 

7177752 

Th = 25 ° C 

70 ° C 

0  
0 PS IW) 

Fig. 9 Typical values; VCE = 28 V; 
f=175 MHz. 

20 

PLnom 
(WI —

(VSWR = 1) 

15 

10 

2 

7277754 

Th = 
50 ° C 

70 ° C 

90 ° C 

10 VSWR 102

15 

Gp

(dB) 

10 

5 

0 
5 

7277753 

70 ° C 

G 

n 

70 ° C 

Th= 
25 ° C. 

15 PL (W) 

Fig. 10 Typical values; VCE = 28 V; 
f = 175 MHz. 

100 

17 

1%) 

50 

0 
25 

Fig. 11 R.F. SOAR; c.w. class-B operation; 
f = 175 MHz; VCE = 28 V; Rth mb-h = 0,3 K/W 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink 
temperatures as parameter. 
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r~ 
xi 

( 2) 

2,5 

0 

-2,5 

5 
0 

7Z68950 

ri 

ri 

xi 

100 200 f (MHz) 300 

80 

AL 

( 2) 

60 

40 

20 
0 

7Z68951 

CL

RL

CL

200 

0 

CL

(p F) 

50 

f (MHz) 400 

100 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components). 
7Z68949 

30 

Gp

(dB) 

20 

10 

0 
0 

Conditions for Figs 12, 13 and 14. 

Typical values; VCE = 28 V; PL = 15W; 
Th = 25 °C. 

OPERATING NOTE 

Below 100 MHz a base-emitter resistor of 10 S2 
is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 

200 f (MHz) 400 

Fig. 14. 
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 J L BLV25 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily for use in v.h.f.-f.m. broadcast transmitters. 

Features: 
• internally matched input for wideband operation and high power gain; 
• multi-base structure and diffused emitter ballasting resistors for an optimum temperature profile; 
• gold-metallization ensures excellent reliability. 

The transistor has a'/zin 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in an unneutralized common-emitter class-B circuit. 

mode operation VCE 
V 

f 
MHz 

PL
W 

PS
W dB % 

narrow band; c.w. 28 108 175 <17,5 > 10,0 >65 

MECHANICAL DATA 
SOT-119 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV25 JL 
MECHANICAL DATA 

Fig. 1 SOT-119. 

I 
12,96 

7Z77385.6 

5,7 
5,3 

1 

•— 12,2 —► 

1 

2,5 I I 4,50 
4,05 

} 
7,5 

max } 
} 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 
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V.H.F. power transistor BLV25 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation at Tmb = 25 °C 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

R.F. power dissipation (f> 1 MHz); Th = 70°C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

7Z 88715 

Tmb = 25° C 

(1) 

10 20 30 

VCE (V) 

Th 70°c 

4 

(1) Second breakdown limit. 

Fig. 2 D.C. SOAR. 

40 

System (IEC 134) 

300 

Pt°t 
(W) 

200 

100 

0 

VCESM 

VCEO 

VEBO 

IC% IC(AV) 

ICM 

Ptot (d.c.) 

Ptot (r.f.) 

'tot (r.f.) 

Tstg 
T1 

max. 65 V 

max. 33 V 

max. 4V 

max. 17,5 A 

max. 35 A 

max. 220 W 

max. 270 W 

max. 146 W 

—65 to + 150 °C 

max. 200 °C 

7Z88716 

Ill 

-` Q 

- \ 

0 50 Th (° c) 100 

Fig. 3 Power derating curves vs. temperature. 

I Continuous d.c. operation 
I I Continuous r.f. operation (f> 1 MHz) 
I I I Short-time operation during mismatch; 

(f> 1 MHz). 

THERMAL RESISTANCE (dissipation = 150W; Tmb = 72 °C, i.e. Th = 42 °C) 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) 

Rth j-mb(rf) 

Rth mb-h 

max 0,85 K/W 

max 0,60 K/W 

max 0,2 K/W 

=•") 

August 1986 335 



BLV25  JL 
CHARACTERISTICS 

T~=25°C 

Collector-emitter breakdown voltage 
VgE=0; IC=50mA V(BR)CES > 65 V 

open base; IC = 200 mA V(BR)CEO > 33 V 

Emitter-base breakdown voltage 
open collector; IE = 20 mA V(BR)EBO > 4V 

Collector cut-off current 
VgE = 0; VCE = 33 V ICES < 25 mA 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base ESBO > 20 mJ 

RBE = 10 cl ESBR > 20 mJ 

D.C. current gain* 
IC=8,5A;VCE=25V hFE 

typ. 50 
15 to 100 

Collector-emitter saturation voltage* 
IC=20 A; Ig=4,0A VCEsat typ. 1,6 V 

Transition frequency at f = 100 MHz** 
--IE = 8,5 A; VCg = 25 V fT typ. 600 MHz 

-IE=20A;VCg=25V fT typ. 600 MHz 

Collector capacitance at f = 1 MHz 
IE=1e =0;VCg=25V Cc typ. 275 pF 

Feedback capacitance at f = 1 MHz 
IC=100mA; VCE=25V Cre typ. 155 pF 

Collector-flange capacitance Ccf typ. 3 pF 

* Measured under pulse conditions: tp 5 300 µs; S 5 0,02. 
** Measured under pulse conditions: tp < 50µs; S 5 0,01. 
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V.H.F. power transistor BLV25 

80 

hFE 

40 

0 

600 

7288717 

typ 

0 

300 

0 

10 'C (A) 

Fig. 4 VCE = 25 V; Tj = 25 °C. 

20 

7Z8671s 

typ 

0 10 20 
V V 30 

CB 

Fig.6 IE=le =0;f=1 MHz;Tj=25°C. 

800 

fT
(MHz) 

400 

0 

7Z88718 

typ 

0 10 20 (A) 30 
— E 

Fig.5 VC8=25V;f=100MHz;Tj=25°C. 
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BLV25 

APPLICATION INFORMATION 

R.F. performance in narrow band c.w. operation (common-emitter class-B circuit) Th = 25 °C 

f 
MHz 

VCE 
V 

PL 
W 

PS 
W 

Gp
dB 

IC 
A 

n 
% 

108 28 175 < 17,5 > 10,0 < 9,6 > 65 
typ. 13,9 typ. 11,0 typ. 8,9 typ. 70 

5011 L1 

C1 

C2 ~ / C3 

r r 
C4 C5 

L3 

T.U.T. 
L2 

TC6 TC7 

R1 ■ I L4 

L5 

L6 L7 

C9 

C12 

C13 

5012 

C15T C16 

+ 

TCS TC 1 TC11 TC14 

Fig. 7 Class-B test circuit at f = 108 MHz. 

LB 

L9 

+VCC 

7Z86764 

List of components 

Cl = C3 = 7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015) 
C2 - C4 - C5 - C6 - C7 - 100 pF (500 V) multilayer ceramic chip capacitor (ATCA); except for C2 
these capacitors are placed 7 mm from transistor edge 
C8 = C10 = 470 pF multilayer ceramic chip capacitor (cat. no. 2222 856 13471 
C9 = C15 = 40 pF, parallel connection of 4 x 10 pF lead feed-through capacitors (cat. no. 2222 70205109) 
C11 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104) 
C12 = C16 = 7 to 47 pF precision tuning capacitor (cat. no. 2222 805 00174) 
C13 = 19 pF, parallel connection of 4 x 4,7 pF lead feed-through capacitors (cat. no. 2222 702 04478) 
C14 = 6,8µF/63 V electrolytic capacitor 

L1= Cu strip (10 mm x4 mm x 0,5 mm) 
L2 = strip on printed-circuit board 
L3 = 7 turns closely wound enamelled Cu wire (0,3 mm); int. dia. 3,0 mm; leads 2 x 6 mm 
L4 = L8 = L9 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L5 = 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 9 mm; leads 2 x 5 mm 
L6=Cu strip (27 mm x 9 mm x 0,5 mm) 
L7 = 2 turns enamelled Cu wire (1,6 mm); in dia. 8 mm; length 9 mm; leads 2 x 10 mm 

L2 is strip on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, thickness 1/16 in. 

R 1 = 10 Sl carbon resistor 

A ATC means American Technical Ceramics. 
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V.H.F. power transistor BLV25 

270 mm 

7Z86765 

7786766 

Fig. 8 Component layout and printed-circuit board for 108 MHz class-B test circuit. 
(Dimensions in mm.) 

80 mm 

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is unetch-
ed copper to serve as a ground-plane. Earth connections are made by means of fixing screws. Addition-
ally copper straps are used under the emitters and at the input and output to provide direct contact 
between the copper on the component side and the ground-plane. 

200 

100 

0 

7Z88720.1 

r - 1 

Th = 
25°C 

50°C 

70°C 

25 ° C 

50°C 
70° C 

5 10 20 
VSWR 

Fig. 9 R.F. SOAR. f> 1 MHz (continuous); 
---- short time operation during mismatch (f> 1 MHz). 
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BLV25 JL 
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(W) 
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7
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(dB) 

12 

8 

4 

7288722 

7----- 
17 
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80 

17 

1%) 

60 
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20 

0 
100 200 R w) 300 

L 

Fig. 10 
power. 

Load power as a function of source 

7Z88723 

Fig. 11 
of source 

3 

RL, XL 

(O) 

Power gain and efficiency as a function 
power. 

7Z88724 
1 

r 1, x i

(72) 

0,5 
RL

ri 2 

0 I 
x i

1 

0,5 

XL

1 0 
20 70 f (MHz) 120 20 70 7 MHz) 120 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

20 

GP

(dB) 

10 

0 
70 20 

f (MHz) 

Fig. 14 Power gain as a function of frequency. 

7Z88725 

120 

Conditions for Figs 10 and 11: 

Test circuit tuned for each power level; 
typical values; VCE = 28 V; f = 108 MHz; 
Th = 25 °C; class-B operation. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 28 V; PL = 175W; 
Th = 25 °C; class-B operation. 

OPERATING NOTE for Figs 12, 13 and 14: 

Below 50 MHz a base-emitter resistor of 4,7 S2 is 
recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 
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 J L BLV30 

V.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for television 
transmitters and transposers. Diffused emitter ballasting resistors and the application of gold sandwich 
metallization ensure an optimum temperature profile and excellent reliability properties. 

The transistor has a'/4"  capstan envelope with ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

n.r. pwiormance 

mode of operation 
(vision 

MHz 
VCE 
V 

IC 
A 

Th 
oC 

dim*
dB 

Posync*
W 

Gp
dB 

class-A; linear amplifier 224,25 
224,25 

25 
25 

0,46 
0,46 

70 
25 

-60 
-60 

> 1,5 
typ. 1,7 

> 18 
typ.20 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 

F ig.1 SOT 122A. y 5,9 
5,5 

5 

C 

276 
24,9 

—► 7,6 max 
27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max.0,85 Nm 
(8,5 kg cm) 

1,52 

f-  8,5 —► 

7Z76390.4 

Dimensions in mm 

8-32UNC 
metal 
Be0 
ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV30 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average IC% IC(AV) 

(peak value); f> 1 MHz 'CM 

Total power dissipation at Tmb = 25 °C Ptot 

Storage temperature Tstg 
Operating junction temperature Tj 

2 

IC

(A) 

t 

0,5 

0,1 

7Z83693 

Tmb =25 ° C 

(1) 

Th=70 ° C 

5 10 20 30 
VCE (V) 

40 

Ptot 
(W) 

30 

20 

10 
0 

VCESM 

VCEO 

VEBO 

max. 60 V 

max. 30 V 

max. 4V 

max. 1,5 A 

max. 3,5 A 

max. 32,5 W 

—65 to + 150 °C 

max. 200 °C 

7Z83688 

50 Th ( ° C 100 

(1) Second breakdown limit (independent 
of temperature). 

Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature. 

THERMAL RESISTANCE (see Fig. 4) 

From junction to mounting base 
(dissipation = 12W; Tmb = 77 °C; i.e. Th = 70°C) 

From mounting base to heatsink 
Rth j-mb = 

Rth mb-h = 

5,6 K/W 

0,6 K/W 
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V.H.F, linear power transistor BLV30 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power 
dissipation, with heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W►. 

Example 

Nominal class-A operation; VCE = 25 V; IC = 0,46 A; Th = 70 °C. 

Fig. 4 shows: 

Typical device: 

Rth j-h max. 6,13 K/W 
Tj max. 140,5°C 

Rth j-h typ. 5,45 K/W 
T1 typ. 133°C 
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BLV30 JL 
CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA 

open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; I E = 4 mA 

Collector cut-off current 
VBE = 0; VCE = 30 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 102 

D.C. current gain 
IC=0,5A;VCE=25V 

Collector-emitter saturation voltage 
IC = 1,0 A; IB = 0,1 A 

Transition frequency at f = 500 MHz ** 
-IE=0,5A;VCB=25V 

-IE=1,OA;VCB=25V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=25V 

Feedback capacitance at f = 1 MHz 
IC=20 mA; VCE=25V 

Collector-stud capacitance 

* Measured under pulse conditions: tp G 300 µs; S 5 0,02. 
** Measured under pulse conditions: tp 5 50 µs; S 5 0,01. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 

ESB R 

hFE 

VCEsat 

fT 

fT 

> 60V 

> 30V 

> 4V 

< 4 mA 

> 2 mJ 

> 2 mJ 

typ. 65 
15 to 120 

typ. 0,8 V 

typ. 1,20 GHz 

typ. 1,15 GHz 

Cc typ. 18 pF 

Cre 

Cs 

typ. 9,2 pF 

typ. 1,2 pF 
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V.H.F. linear power transistor BLV30 

75 

hFE 

50 

25 

0 

1,5 

fT

(GHz) 

1 

0,5 

0 
0 —IE (A) 

Fig. 7 VCg = 25 V; f = 500 MHz; T1 = 25 °C. 

7Z83689 

VCE = 25V 

5V 
—r 

0 1 I C (A) 

Fig. 5 Typical values; T~ = 25 °C. 

2 

7Z83690 

typ 

2 
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Cc

(pF) 

75 

50 

25 

0 
0 10 20 30 

VCg (V) 

Fig.6 IE= 1e =0; f= 1 MHz;Tj=25°C. 
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BLV30 

APPLICATION INFORMATION 

R.F. performance in v.h.f, class-A operation (linear power amplifier) 

fvision (MHz) VCE (V) IC (A) Th (°C) dim (dB)* Po sync (W)* Gp (dB) 

224,25 25 0,46 70 -60 > 1,5 > 18 
224,25 25 0,46 70 -60 typ. 1,7 typ. 19,5 
224,25 25 0,46 25 -60 typ. 1,8 typ.20 

*Three tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

50 12 
C1 

C2 

+VBB

C3 

Li ._. 

L3 

T.U.T. 
L2 

C4 

R1 C6 

 HF 
C5 

+ 
I T 1 

C7 T C8 T C11 

~ 

T i L4 

L5 

C9 C12 

+Vcc 

L6 L7 C14 
5012 

do C13 

/ ]Z83387 

Fig. 8 Test circuit at fvision = 224,25 MHz. 

List of components: 

Cl = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 
C2 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C3 = C4 = 82 pF multilayer ceramic chip capacitor (ATCA), placed 7 mm from transistor edge 
C5 = C7 = C14 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C6 = C8 = 330 nF polyester capacitor 
C9 = 43 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C10 = C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C11 = 10µF/40 V solid aluminium electrolytic capacitor 
C12 = 18 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

L1 = 49 nH; 4 turns enamelled Cu wire (1,0 mm); in dia. 3,6 mm; length 6,3 mm; leads 2 x 5 mm 
L2 = L5 = 30 S2 stripline (10,0 mm x 6,0 mm) 
L3 = 0,1 µH; microchoke (cat. no. 4322 057 01070) 
L4 = 130 nH; 6 turns enamelled Cu wire (1,0 mm); in dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm 
L6 = 60 St stripline (50,5 mm x 2,0 mm) 
L7 = 30 nH; 4 turns enamelled Cu wire (1,0 mm); in dia. 3,0 mm; length 7,9 mm; leads 2 x 5 mm 

L2, L5 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(er 4,5); thickness 1/16". 

R1 = 1012 carbon resistor 

A ATC means American Technical Ceramics. 
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V.H.F. linear power transistor BLV30 

C11 O

L6 

rivet 

0 \ 

o C9 o C12 0 0 

® L7 ® C14 

CoO ( e1Ce 13 
0 

13J  s 

7283582 

54 

7Z83583 

Fig. 9 Component layout and printed-circuit board for 224,25 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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BLV30 

—50 

dim 

(dB) 

—55 

—60 

7283691 
30 30 

Th - 

70°C 25 ° C -

dim 

70 ° C 

dcm 

G 
dcm p 

1%) IdB) 

20 20 

10 10 

—65   0 0 
0 2 

Po sync (w 
4 

Fig. 10 Intermodulation distortion (dim*) 
and cross-modulation distortion (dcm**) 
as a function of output power. 

7Z83692 

Th =25 ° C 

70 ° C 

0 
2 Po sync ( W ) 

4 

Fig. 11 Power gain as a function of output 
power. 

Conditions for Figs 10 and 11: 

Typical values; VCE = 25 V; IC = 0,46 A; fvision = 224,25 MHz. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal —75 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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BLV30 V.H.F. linear power transistor 

r i

7Z83695 

 R L

200 300 
f (MHz) 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

100 200 300 
f  

Fig. 14. 
(MHz) 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 0,46 A; 
Th = 70 °C. 
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 J L BLV31 

V.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for 
television transmitters and transposers. Diffused emitter ballasting resistors and the application of 
gold sandwich metallization ensure an optimum temperature profile and excellent reliability properties. 

The transistor has a %" capstan envelope with ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation fvision 
MHz 

VCE 
V 

IC 
A 

Th 
°C 

dim* 
dB 

PO sync*
W 

Gp 
dB 

class-A; linear amplifier 224,25 
224,25 

25 
25 

0,8 
0,8 

70 
25 

-58 
—58 

> 5 
typ.7 

> 15 
typ. 16,5 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 

F ig.1 SOT 122A. y

27,6 
24,9 

5,9 
5,5 f(4)() 

7,6 max 

27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

5 

m.8 (4x) 

8,5 — 

1,52 

Dimensions in mm 

8-32UNC 

7Z76390.4 

metal 
Be0 
ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. M PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

I 
August 1986 351 



BLV31 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation at Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

4 

IC

(A) 

1 

0,5 

0,2 

7Z83377 
i 

Tmb =25 ° C 

(1) 

Th =70 ° C 

5 10 VCE(V) 30 

(1) Second breakdown limit (independent of 
temperature). 

Fig. 2 D.C. SOAR. 

THERMAL RESISTANCE (see Fig. 4) 

From junction to mounting base 
(dissipation = 20W; Tmb = 82 °C; i.e. Th = 70 °) 

From mounting base to heatsink 

60 

Ptot 
(W) 

40 

20 

0 
0 

VCESM 

VCEO 

VEBO 

IC% IC(AV) 

ICM 

Ptot 

Tstg 
Tj 

max. 60 V 

max. 30 V 

max. 4V 

max. 3A 

max. 6A 

max. 48 W 

—65 to + 150 °C 

max. 200 °C 

7Z83382.1 

50 Th ° C) 100 

Fig. 3 Power derating curve vs. temperature. 

Rth j-mb = 

Rth mb-h = 

3,45 K/W 

0,6 K/W 

352 August 1986 



V.H.F. linear power transistor BLV31 

7Z83687 

40 Ptot ( W ) 60 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W.) 

Example 

Nominal class-A operation: VCE = 25 V; IC = 0,8 A; Th = 70 OC. 

Fig. 4 shows: Rth j-h max. 4,05 K/W 
Tj max. 151 oC 

Typical device: Rth j-h typ. 3,80 K/W 
Tj typ. 146°C 
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BLV31 JL 
CHARACTERISTICS 

T~ = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VgE =0; IC=25mA 

open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VgE=0;VCE=30V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 10 S2 

D.C. current gain 
IC=0,8A;VCE=25V 

Collector-emitter saturation voltage * 
IC = 2,0 A; 'B = 0,2 A 

Transition frequency at f = 500 MHz 
-IE=0,8A;VCB=25V 

-IE=2,OA;VCB=25V 

Collector capacitance at f = 1 MHz 
IE =le =0;VCB=25V 

Feedback capacitance at f = 1 MHz 
IC = 100 mA; VCE = 25 V 

Collector-stud capacitance 

* Measured under pulse conditions: tp 300 µs; S < 0,02. 
** Measured under pulse conditions: tp 50 µs; S 5 0,01. 

V(BR)CES > 

V(BR)CEO > 

V(BR)EBO > 

ICES 

ESBO 

ESB R 

hFE 

VCEsat 

fT 

fT 

60 V 

30 V 

4V 

< 10 mA 

> 3 mJ 

> 3 mJ 

typ. 75 
15 to 120 

typ. 1,0 V 

typ. 1,0 GHz 

typ. 1,1 GHz 

Cc typ. 35 pF 

Cre 

Ccs 

typ. 20 pF 

typ. 1,2 pF 
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V.H.F. linear power transistor BLV31 

100 

hFE 

75 

50 

25 

0 
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fT

(GHz) 

1 

7Z83378 

VCE = 25 V 

5V 

150 

Cc

(pH 

100 

50 

7Z83383 

typ 

0  
0 2 IC (A) 3 0 

Fig. 5 Typical values; T1 = 25 °C. 

7Z83379 

typ 

0  
0 2 3 

_IE Al 

Fig. 7 VCB = 25 V; f = 500 MHz; T1 = 25°C. 

20 VCB(V) 
40 

Fig.6 IE = le =0;f= 1 MHz;Tj=25°C. 
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BLV31 

APPLICATION INFORMATION 

R.F. performance in v.h.f, class-A operation (linear power amplifier) 

fvision (MHz) VCE (V) IC IA) Th (°C) dim (dB) * Po sync (W)* Gp (dB) 

224,25 25 0,8 70 -58 > 5 > 15 
224,25 25 0,8 70 -58 typ.5,8 typ. 16,2 
224,25 25 0,8 25 —58 typ.7 typ. 16,5 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

R1 C6 
+VBB

50 t 
Cl 

C5 

TC7 TC8 TC11 
L 

^' I L3 L4 

T.U.T. C9 C12 

L1 L6 L7 C14 

L5 
C2 C4 C10 C13 

T  

7Z83387 

Fig. 8 Test circuit at fvision = 224,25 MHz. 

50 t2 

List of components: 

Cl = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 
C2 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C3 = C4 = 82 pF multilayer ceramic chip capacitor (ATCA1, placed 7 mm from transistor edge 

C5 = C7 = C14 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C6 = C8 = 330 nF polyester capacitor 
C9 = 43 pF (500 V) multilayer ceramic chip capacitor (ATCAI 
C10 = C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C11 = 10µF/40 V solid aluminium electrolytic capacitor 
C12= 18 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

L1 = 49 nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,6 mm; length 6,3 mm; leads 2 x 5 mm 
L2 = L5 = 30 S2 stripline (10,0 mm x 6,0 mm) 
L3 = 0,1 µH; microchoke (cat. no. 4322 057 01070) 
L4 = 130 nH; 6 turns enamelled Cu wire (1,0 mm1; int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm 
L6 = 60 S2 stripline (50,5 mm x 2,0 mm) 
L7 = 30 nH; 4 turns enamelled Cu wire (1,0 mm); in dia. 3,0 mm; length 7,9 mm; leads 2 x 5 mm 

L2, L5 and L6 are striplineson a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(er 4,5); thickness 1/16". 

R1 = 10 S2 carbon resistor 

A ATC means American Technical Ceramics. 
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V.H.F. linear power transistor BLV31 
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o C9O C12O o 
® L7 ® C14 

~'MIIIIr ® C 
co

°()~e1C1 a 

130 

7283583 

Fig. 9 Component layout and printed-circuit board for 224,25 MHz test circuit. 

7283581 

1 

54 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth conneci:ions are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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BLV31 

—45 

dim 

(dB) 

—50 

—55 

—60 

7183380.1 

Th — 
70°C 25 ° C 

d cm 

dim 

—T h  —

70 °C 

<4 
25 ° C 

20 20 

dcm GP 
(%) (dB) 

15 15 

10 10 

5 5 

—65   0 0 
0 5 10 15 

Po sync ( W ) 
Fig. 10 Intermodulation distortion (dim*) Fig. 11 Power gain as a function of output 
and cross-modulation distortion (dcm**) power. 
as a function of output power. 

7183381 

Th = — 

 25 ° C -
 70 ° C -

0 

Conditions for Figs 10 and 11: 

Typical values; VCE = 25 V; IC = 0,8 A; fvision = 224,25 MHz. 

5 10 15 

Po sync (W)

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal 5 —75 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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V.H.F. linear power transistor BLV31 
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1 

—2 

7Z83384 

50 150 f MHz 250 

30 

R L, XL 

(S2) 

20 

10 

0 
50 

7283385 

XL

R L

150 f (MHz 250 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

30 

Gp

(dB) 

20 

10 

0 
50 

7Z83386 

150 f (MHz) 250 

Fig. 14. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 0,8 A; 
Th = 70 °C. 

") 
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BLV32F 

V.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linearv.h.f. amplifiers of television 
transmitters and transposers. 

Features: 
• diffused emitter ballasting resistors for an optimum temperature profile; 
• gold metallization ensures excellent reliability. 

The transistor has a 3/8" 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance in linear amplifie 

mode of 
operation 

fvision 
MHz 

VCE 
V 

IC 
A 

Th 
oC 

dim*
dB 

Po sync*
W 

Gp
dB 

class-A 224,25 25 1,5 70 -55 > 10 > 16 

class-A 224,25 25 1,5 25 —55 typ. 12,5 typ. 17,2 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 

SOT-160 (see Fig. 1). 

iUI 
PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV32F JL 
MECHANICAL DATA 

Fig. 1 SOT-160. 

— 24,5 max 

6,35 f 

—7y 
min 

3,35 12x1 3,04 

10,0 max 
T 

5,3 
4,9 

r 

5,3 
4,9 

2,54 
} 

4,50 f 
4,05 7,5 

25,2 1842 max 

f max 
7283984.1 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 

—0,14 

ce amic 

9~8 
max 

i 
BeO 

metal 
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V.H.F. linear power transistor BLV32F 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f > 1 MHz 

Total power dissipation at Tmb = 25 °C 

R.F. power dissipation (f> 1 MHz); Tmb = 25°C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

1 

7Z88113 

Tmb = 25 ° C 

(1) 

Th = 70°C 

5 10 20 40 
VCE 

(V) 

150 

Ptot 
(W) 

100 

50 

0 

VCESM 

VCEO 

VEBO 

IC% ICIAV) 

ICM 

Ptot 

Prf 

Tstg 
Tj 

max. 60 V 

max. 32 V 

max. 4V 

max. 4A 

max. 12 A 

max. 82 W 

max. 100 W 

—65 to + 150°C 

max. 200 °C 

7Z88107 

11 

0 50 Th °C 100 

(1) Second breakdown limit (independent of Fig. 3 Power derating curves vs. temperature. 
temperature). 

Fig. 2 D.C. SOAR. 
I Continuous d.c. (including r.f. class-A) operation 
II Continuous r.f. operation 

THERMAL RESISTANCE (dissipation = 37,5 W; Tmb = 82 °C, i.e. Th = 70°C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) _ 2,55 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) 2,10 K/W 

From mounting base to heatsink Rth mb-h = 0,3 K/W 
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BLV32F 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,3 K/W.) 

Example 

Nominal class-A operation (without r.f. signal): VCE = 25 V; IC = 1,5 A; Th = 70°C. 

Fig. 4 shows: Rth j-h max. 2,85 K/W 
Tj max. 177°C 

Typical device: Rth j-h typ. 2,30 K/W 
Tj typ. 156°C 
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V.H.F. linear power transistor BLV32F 

CHARACTERISTICS 

T~=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=15mA 

open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 

VBE = 0; VCE = 32 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE=10 S2 

D.C. current gain* 
IC=1,6A;VCE=25V 

Collector-emitter saturation voltage* 
IC = 3,5 A; 'B = 0,35 A 

Transition frequency at f = 500 MHz** 
—IE=1,6A;VCB=25V 

—IE=3,5A;VCB=25V 

Collector capacitance at f = 1 MHz 
IE = le =0;VCB=25V 

Feedback capacitance at f = 1 MHz 

IC = 50 mA; VCE = 25 V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 300 µs; S 0,02. 
** Measured under pulse conditions: tp 50 µs; S 0,01. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 

ESBR 

hFE 

VCEsat 

fT 

fT 

> 60V 

> 32V 

> 4V 

< 5 mA 

> 4,5 mJ 

> 4,5 mJ 

typ. 50 
20 to 120 

typ. 1,4 V 

typ. 2 GHz 

typ. 2 GHz 

Cc typ. 50 pF 

Cre typ. 31 pF 

Ccf typ. 2 pF 
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BLV32F 

75 

hFE 

50 

25 

0 

3 

fT

(GHz) 

2 

1 

0 

7Z88103 

VCE =25V 

5V 

0 2 IC (A) 

Fig. 5 Typical values; T~ = 25 °C. 

200 

Cc

(pF) 

150 

100 

50 

0 

7288104 

typ 

4 0 10 20 30 
VCB (V) 

Fig.6 IE=le =0;f=1 MHz;T►=25°C. 

7Z88105 

typ 

0 2 —I E IA1 4

Fig. 7 VCB =25V;  f = 500 MHz; T1 = 25 °C. 

10 

IC

(A) 

1 

10-1

10_ 2

7Z88106 

t 
Th = 70 ° C 

i 
25 ° C - 

0'5 
VBE (V) 15 

Fig. 8 Typical values; VCE = 25 V. 
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V.H.F. linear power transistor BLV32F 

APPLICATION INFORMATION 

R.F. performance in v.h.f. class-A operation (linear power amplifier) 

(vision (MHz) VCE (V)* IC (A) Th (° C) dim (dB)** 1 osync (W)** Gp (dB) 

224,25 25 1,5 

70 
70 
70 
25 

-55 
-55 
—52 
—55 

> 10 
typ. 11 
typ. 13 
typ. 12,5 

> 16 
typ. 16,8 
typ. 16,8 
typ. 17,2 

* The transistor is capable of operating up to 28 V. 
** Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 

corresponds to peak sync level. 

50 SZ 

+VBB 

Cl R1 C4 

I 
C2 

L1 

L2 

C3 C6 

Y 
C5 

+VCC 

C7 

z 

T.U.T. 

L3 L4 

L5 

C10 

L6 

L7 

C12 

C14 

C11 C13 

Fig. 9 Class-A test circuit at fvision = 224,25 MHz. 
7Z86059 

List of components: 

Cl = C9 = 330 nF polyester capacitor 
C2 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003) 
C3 = C11 = C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C4 = C7 = C14 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C5 = C6 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C8 = 10µF/63 V solid tantalum capacitor 
C10 = 82 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C12 = 30 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

L1 = 1µH microchoke (cat. no. 4322 057 01080) 
L2 = 3 turns enamelled Cu wire (1,6 mm); in dia. 4,5 mm; length 14,0 mm; leads 2 x 3 mm 
L3 = L4 = 32 c stripline (6,0 mm x 10,0 mm) 
L5 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 5,5 mm; length 10,0 mm; leads 2 x 2 mm 
L6 = 62 Sl stripline (2,0 mm x 22,5 mm) 
L7 = 2 turns enamelled Cu wire (1,6 mm); in dia. 4,5 mm; length 4,0 mm; leads 2 x 3 mm 

L3, L4 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric (Cr ^ 4,5 ); thickness 1/16". 

Al

 = 27 SZ carbon resistor 

• ATC means American Technical Ceramics. 

50 St 
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BLV32F 

input 

+VBB

114 

+vCC 

7Z86057 

output 

53 

7Z86058 

Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit. 

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. Additionally 
copper straps are used under the emitters and at the input and output to provide direct contact between 
the copper on the component side and the ground-plane. 
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V.H.F. linear power transistor BLV32F 

—45 
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Po sync (W) 

Fig. 11 Intermodulation distortion (dim)* and Fig. 12 Cross-modulation distortion (dcm)** 
power gain as a function of output power. as a function of output power. 

Conditions for Figs 11 and 12: 

Typical values; VCE = 25 V; IC = 1,5 A; Th = 25 OC; - - - Th = 70 OC; fvision = 224,25 MHz. 

Ruggedness in class-A operation 

The BLV32F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 15W 
(r.m.s. value) or 20W (P.E.P.) under the following conditions: 
VCE = 25 V; IC = 1,5 A; Th = 70°C; f = 224,25 MHz; Rth mb-h = 0,3 K/W. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal —70 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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BLV32F 

1 

0 

—1 
50 

7Z88109 

150 f MHz 250 

15 

RL, XL 

(c) 

10 

5 

0 
50 

7288110 

_RL 

'XL 

150 f MHz 250 

Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 

30 

Gp

(dB) 

20 

10 

0 
50 

7Z88111 

Conditions for Figs 13, 14 and 15: 

Typical values; VCE = 25 V; IC = 1,5 A; 
class-A operation; Th = 70 °C. 

150 

Fig. 15. 

f MHz 250 
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BLV33  :,J  
V.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for television 
transmitters and transposers. Diffused emitter ballasting resistors and the application of gold sandwich 
metallization ensure an optimum temperature profile and excellent reliability properties. 

The transistor has a 1/ 2"  capstan envelope with ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance in inear amplifier 
IC 

mode of fvision VCE IC(ZS) Th dim* Po sync* Gp sync compr.** 
operation MHz V A oC dB W dB sync in (%)/sync out (%) 

class-A 224,25 25 3,20 70 
25 

-55 
-55 

> 16.5 
typ. 26 

> 9 
typ. 9,7 

class-AB 224,25 28 0,10 70 typ. 90 typ. 6,5 30/25 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

** Television service (negative modulation, C.C.I.R. system). 

MECHANICAL DATA 

Fig. 1 SOT-147. 

Torque on nut: min. 2,3 Nm 
(23 kg cm) 

max. 2,7 Nm 
(27 kg cm) 

1/4"•28UNF 

i 

13 
max 

1 
1,9 y
max 

13,4 
12,6 —~ 

7283746.1 

Dimensions in mm 

— —0,14 

5,30 
4,85 

F  
8,3 y
max 

metal 

Be0 
ceramic 

Diameter of clearance hole in heatsink: max. 6,4 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV33 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation at Tmb = 25 °C 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

7Z83799 

Tmb 25 ° C 

Th =70 ° C (1) 

5 10 VCE (V) 30 

(1) Second breakdown limit (independent 
of temperature). 

Fig. 2 D.C. SOAR. 

175 

Ptot 

(W) 

125 

100 

75 

50 
0 

VCESM 

VCEO 

VEBO 

IC; C(AV) 

'CM 

Ptot 

Prf 

Tstg 
Tj 

max. 65 V 

max. 33 V 

max. 4V 

max. 12,5 A 

max. 20 A 

max. 132 W 

max. 165 W 

—65 to + 150 °C 

max. 200 °C 

7Z83798 

II 

50 Th ( ° C) 100 

Fig. 3 Power derating curve vs. temperature. 

I Continuous d.c. (including r.f. class-A) operation 
II Continuous r.f, operation 

THERMAL RESISTANCE (dissipation = 80 W; Tmb = 82 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j mb(dc) 1,46 K/W 

From junction to mounting base (r.f. dissipation) Rth j mb(rf) = 1,17 K/W 

From mounting base to heatsink Rth mb-h = 0,15 K/W 
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V.H.F. linear power transistor BLV33 

2,0 

Rth j-h

(K/WI 

1,5 

1,0 
0 

 / 

/

N 
01 

/ 

(i7 
O 

O 
C) 

C) 

7283800 

50 100 'tot ( W I 150 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,15 K/W.) 

Example 

Nominal class-A operation: VCE = 25 V; IC = 3,2 A; Th = 70 °C. 

Fig. 4 shows: 

Typical device: 

Rth j-h max. 
Tj max. 

Rth j-h tYP• 
Tj typ. 

1,60 K/W 
198 oC 

1,50 K/W 
190°C 
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BLV33 JL 
CHARACTERISTICS 

T1 = 25 oC 

Collector-emitter breakdown voltage 
VBE = 0; IC = 25 mA 

open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE = 0; VCE = 30 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 10 St 

D.C. current gain* 
IC=3,OA;VCE=25V 

VIBRICES 
V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 

ESB R 

hFE 

> 65V 

> 33V 

> 4V 

< 10 mA 

> 12,5 mJ 

> 12,5 mJ 

typ. 50 
15 to 100 

Collector-emitter saturation voltage* 
IC = 6,0 A; IB = 0,6 A VCEsat typ. 0,75 V 

Transition frequency at f = 100 MHz** 
-IE=3,OA;VCB=25V 

-IE=6,OA;VCB=25V 

Collector capacitance at f = 1 MHz 
IE = le = 0; VCB = 25 V Cc typ. 155 pF 

Feedback capacitance at f = 1 MHz 
IC = 100 mA; VCE = 25 V Cfe typ. 88 pF 

Collector-stud capacitance Ccs typ. 3 pF 

* Measured under pulse conditions: tp 5 300 µs; S 0,02. 
** Measured under pulse conditions: tp 50 µs; S 5 0,01. 

fT 

typ. 680 MHz 

typ. 750 MHz 
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V.H.F. linear power transistor BLV33 
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hFE 
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50 

25 

7Z83792 

VCE =25V 

II 

0  
0 

1000 

IT 

(MHz) 
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500 

250 

5 10 IC (A) 15 

Fig. 5 Typical values; T~ = 25 °C. 

7Z83793 
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600 

Cc

(pF) 

400 

200 

0 
0 20 V~8 (V) 40 

Fig.6 IE=le =0;f=1 MHz;T~=25°C. 

7Z83791 

typ 

10 

IC

(A) 

1 

0   10_i 
0 5 10 15 0,5 

—IE (A) 

Fig. 7 VCB = 25 V; f = 100 MHz; Tj =25°C. 

7283797 

= 70 25 ° C 

15 2 
VBE (V) 

Fig. 8 Typical values; VCE = 25 V. 
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BLV33  JL 
APPLICATION INFORMATION 

R.F. performance in v.h.f, class-A operation (linear power amplifier) 

(vision (MHz) VCE (V) IC (Al Th 1°C) dim (dB)* Po sync (W)* Gp (dB) 

224,25 25 3,2 

70 
70 
70 
25 

-55 
-55 
—52 
—55 

>16.5 
typ.22 
typ.26,5 
typ.26 

> 9 
typ.9,3 
typ.9,3 
typ.9,7 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

50 S2 Cl 

+VBB 
R1 

C4 

L3 

±C5 
T.U.T. 

C7 

lwrL
L 2 

'C2 C3 ' l  C6 

'l11 7,,, 

Fig. 9 Class-A test circuit at fvision = 224,25 MHz. 

R2 

ca 

L4 

1 C9 

T T 
-  

C10 

L6 C14 

 o+VCC 

C12 

50 S2 

7Z83801. 1 

List of components: 

C1 = C14 = 680 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C2 = C11 = C13 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 
C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C4 = C9 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C5 = C6 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA), placed 2 mm from transistor edge 
C7 = C8 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474) 
C10 = 24 pF (500 V) multilayer ceramic chip capacitor (ATCA), positioned under C11 
C12 = 10µF/40 V solid aluminium electrolytic capacitor 

L1 = 1 1/ 2 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; leads 2 x 3 mm 
L2 = 30 S2 stripline (6,0 mm x 32,7 mm) 
L3 = 1µH microchoke (cat. no. 4322 057 01080) 
L4 = 27 nH; 2 turns enamelled Cu wire (1,1 mm); int. dia; 4,5 mm; length 2,9 mm; leads 2 x 5 mm 
L5 = 30 t2 stripline (6,0 mm x 24,0 mm) 
L6 = 19 nH; 2 turns enamelled Cu wire (1,1 mm); int. dia. 3,5 mm; length 3,5 mm; leads 2 x 5 mm 

L2 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(er 4,5); thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

• ATC means American Technical Ceramics. 
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V.H.F. linear power transistor BLV33 

input 

117 f 

+VBB +VCC 
R1 C7 \C4 C12 C9/ C8 R2 

7Z83803. 

output 

7Z83804 

Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit. 

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is un-
etched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper 
straps are used under the emitters and at the input and output to provide direct contact between the 
copper on the component side and the ground-plane. 

•") 
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BLV33 
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Fig. 11 Intermodulation distortion (dim)* 
and power gain as a function of output power. as a function of output power. 
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Fig. 12 Cross-modulation distortion (dcm)** 

Conditions for Figs 11 and 12: 

Typical values; VCE = 25 V; IC = 3,2 A; Th = 25 °C; — — — Th = 70 °C; fvision = 224,25 MHz. 

Ruggedness in class-A operation 

The BLV33 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 30W 
(r.m.s. value) or 40W (P.E.P.) under the following conditions: 
VCE = 25 V; IC = 3,2 A; Th = 70 °C; f= 224,25 MHz; Rth mb h = 0,15 K/W. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal —70 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 

C 
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V.H.F. linear power transistor BLV33 
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Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 

30 

Gp

(dB) 

20 

10 

0 
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7Z83789 

150 f MHz) 250 

Fig. 15. 

Conditions for Figs 13, 14 and 15: 

Typical values; VCE = 25 V; IC = 3,2 A; 
class-A operation; Th = 70 0C. 
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BLV33 

APPLICATION INFORMATION 

R.F. performance in v.h.f. class-AB operation (c.w.) 

(vision (MHz) VCE (V) IC(ZS)(A) Th (°C) PL (W) IC (A) 77 (%) Gp (dB)* 

typ. 7,5 
typ. 6,5 

224,25 28 0,1 70 
40 
90 

typ. 2,60 
typ. 4,46 

typ. 55 
typ. 72 

* Gain compression point of 1 dB is at typical 90W (minimum 80W). Using a 3rd-order amplitude 
transfer characteristic, 1 dB compression corresponds with 30% sync input/25% sync output com-
pression in television service (negative modulation, C.C.I.R. system). 

C6 R1 
 p +VCC 

I+ 

L4 T
C13

T 

Fig. 16 Class-AB test circuit at fvision = 224,25 MHz. 

~l 

7Z83802 

List of components: 

Cl = C17 = 680 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C2 = 39 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C3 = C16 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C4 = 43 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C5 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 
C6 = C10 = 330 nF polyester capacitor 
C7 = C13 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C8 = C9 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 2,5 mm from transistor edge 
C11 = C12 = 27 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 7 mm from transistor edge 
C14 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 08003) 
C15 = 10µF/40 V solid aluminium electrolytic capacitor 

L1 = 25 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,3 mm; length 3,4 mm; leads 2 x 5 mm 
L2 = 120 nH; 4 turns closely wound enamelled Cu wire (1,1 mm); in dia. 6,0 mm; leads 2 x 5 mm 
L3 = 30 S2 stripline (6,0 mm x 48,8 mm) 
L4 = 48 St stripline (3,0 mm x 27,0 mm) at 3 mm from transistor edge 
L5 = 30 St stripline (6,0 mm x 42,9 mm) 
L6 = 24 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; length 3,4 mm; leads 2 x 5 mm 

L3, L4 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric (er 4,5); thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

A ATC means American Technical Ceramics. 
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V.H. F. linear power transistor BLV33 
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0 10 20 PS (W 30 
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Gp

(dB) 
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7Z83787 
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25 

0 
50 PL (W) 100 

Fig. 17 VCE = 28 V; IC(ZS) = 0,1 A; Th = 70 °C; Fig. 18 VCE = 28 V; IC(ZS) =0,1 A; Th = 70 °C; 

(vision = 224,25 MHz. fvision = 224,25 MHz; typical values. 

Ruggedness in class-AB operation 

The BLV33 is capable of withstanding a load mismatch (VSWR ( 2 through all phases) up to 60W 
(r.m.s. value) and 90 W (PEP.) under the following conditions: 
VCE = 28 V; Th = 70°C; f = 224,25 MHz; Rth mb-h = 0,15 K/W. 
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Fig. 19 Input impedance (series components). Fig. 20 Load impedance (series components). 
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Fig. 21. 

Conditions for Figs 19, 20 and 21: 

Typical values; VCE = 28 V; PL = 80W (P.E.P.); 
class-AB operation; Th = 70 OC. 
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 JL  

BLV33F 

V.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for 
television transmitters and transposers. 

Features of this product: 
• internally matched input for wideband operation and high power gain; 
• diffused emitter ballasting resistors for an optimum temperature profile; 
• gold metallization ensures excellent reliability. 

The transistor has a'/2 ' 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance in linear amplifier 

mode of 
operation 

fvision 
MHz 

VCE 
V 

IC 

IC(ZS) 
A 

Th 
oC 

dim* 
dB 

Po sync* 
W 

Gp
dB 

sync compr.** 
sync in (%)/sync out (%) 

class A 

class-AB 

224,25 

224,25 

25 

28 

3,20 

0,20 

70 
25 

70 

—55 
—55 

> 13 
typ.22 

typ.85 

> 13,5 
typ. 14,8 

typ. 10,5 30/25 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 

** Television service (negative modulation, C.C.I.R. system). 

MECHANICAL DATA 

SOT-119 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV33F 

MECHANICAL DATA 

Fig. 1 SOT-119. 

7Z77385.6 

- -- 12,2 —► 

2,5 i i 4,50 } 
} 

4,05 7,5 
max 

} 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 
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V.H.F. linear power transistor BLV33F 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation at Tmb = 25 °C 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

7Z88088 

Tmb = 25 ° C 

Th = 70 ° C (1) 

5 10 VCE (V) 30 

(1) Second breakdown limit (independent of 
temperature). 

Fig. 2 D.C. SOAR. 

175 

Ptot 
(WI 

125 

100 

75 

50 
0 

VCESM 

VCEO 

VEBO 

IC; C(AV) 

ICM 

Ptot 

Prf 

Tstg 
Tj 

max. 65 V 

max. 33 V 

max. 4V 

max. 12,5 A 

max. 20 A 

max. 133 W 

max. 162 W 

—65 to + 150 °C 

max. 200 °C 

7Z88089 

50 Th °C 100 

Fig. 3 Power derating curve vs. temperature. 

I Continuous d.c. (including r.f. class-A) operation 
II Continuous r.f. operation 

THERMAL RESISTANCE (dissipation = 80W; Tmb = 86 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) 1,43 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,17 K/W 

From mounting base to heatsink Rth mb-h = 0,2 K/W 
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BLV33F 

7288100 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,2 K/W.) 

Example 

Nominal class-A operation (without r.f. signal): VCE = 25 V; IC = 3,2 A; Th = 70°C. 

Fig. 4 shows: Rth j-h max. 1,63 K/W 
Tj max. 200 °C 

Typical device: Rth j-h typ. 1,53 K/W 
Tj typ. 192°C 
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V.H.F. linear power transistor BLV33F 
_uJ 1 

CHARACTERISTICS 

T~=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=25mA 

open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE = 0; VCE = 30 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 102 

D.C. current gain* 
IC=3,OA;VCE=25V 

Collector-emitter saturation voltage* 
IC = 6,0 A;IB = 0,6 A 

Transition frequency at f = 100 MHz** 
-iE=3,0A;VCB=25V 

-IE=6,OA;VCB=25V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=25V 

Feedback capacitance at f = 1 MHz 
IC=50 mA; VCE=25V 

Collector-flange capacitance 

* Measured under pulse conditions: tp < 300 µs; S 0,02. 
** Measured under pulse conditions: tp 50 µs; S 0,01. 

V(BR)CES > 65 V 

V(BR)CEO > 33 V 

V(BR)EBO > 4 V 

ICES < 10 mA 

ESBO > 12,5 mJ 

ESBR > 12,5 mJ 

typ. 50 
h F E 15 to 100 

VCEsat typ. 0,75 V 

fT typ. 680 MHz 

fT typ. 750 MHz 

Cc typ. 155 pF 

Cre typ. 88 pF 

Ccf typ. 3 pF 
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BLV33F 
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50 
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0 

1000 

fT
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7Z83792 

VCE = 25V 

5V 

0 5 10 I C (A) 15 

Fig. 5 Typical values; T~ = 25 °C. 

7Z83793 
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(A) E 
Fig. 7 VCB = 25 V; f = 100 MHz; T~ = 25 °C. 
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(pF) 
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0 
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7Z83791 
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0 20 VCB (VI 40 

Fig. 6 IE = le = 0; f= 1 MHz; T1 = 25 °C. 

IC

(A) 

1 

10-1
0,5 

7Z83797 

i 
I i 

X25 ° C Th = 70 ° C~— 
/ 

15 2 
VBE (VI 

Fig. 8 Typical values; VCE = 25 V. 
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V.H.F. linear power transistor BLV33F  ,J  
APPLICATION INFORMATION 

R.F. performance in v.h.f. class-A operation (linear power amplifier) 

(vision (MHz) VCE (V) IC (A) Th (°C) dim (dB)* Po sync (W)* Gp (dB) 

224,25 25 3,2 

70 
70 
70 
25 

-55 
-55 
—52 
—55 

> 13 
typ. 17,5 
typ.22 
typ.22 

> 13,5 
typ. 14,5 
typ. 14,5 
typ. 14,8 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB(, zero dB 
corresponds to peak sync level. 

50 S2 Cl

+VBB O 
C5 

-II   O +VCC 
C6 ~ 1  C9 ~+ 

T dbo 1 C13
R1 

L4 

C3 T

L1  

C2 C4 C8 

2 

T C7 

7Z83947 

= C11 

L6 C15 50 St 

JTTi 

C12 

Fig. 9 Class-A test circuit at fvision = 224,25 MHz. 

List of components: 

Cl = C15 = 560 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C2 = C4 = C12 = C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 
C3 = 10 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C5 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474) 
C6 = C10 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681) 
C7 = C8 = 47 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 8 mm from transistor edge 
C9 = 330 nF polyester capacitor 
C11 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA( 
C13 = 6,8 µF/35 V solid tantalum capacitor 

L1 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 5,0 mm; leads 2 x 3 mm 
L2 = 1µH microchoke (cat. no. 4322 057 01080) 
L3 = 30 S2 stripline (6,0 mm x 32,7 mm) 
L4 = 2 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 10 mm 
L5 = 30 S2 stripline (6,0 mm x 24,0 mm) 
L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia- 4,0 mm; length 4,5 mm; leads 2 x 3 mm 

L3 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 

(Cr 4,5); thickness 1/16". 

R1 = 10 SZ carbon resistor 

Component layout and printed-circuit board for 224,25 MHz class-A test circuit are shown in Fig. 10. 

• ATC means American Technical Ceramics. 
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BLV33F 

J~ 

input 
C1 L1 

+VBB

I 

C5~ QC6 

CO 

C4 

C9  

C ~11 ,A C 14 

+vCC 
C13 

115 

L5 c, 
L6 C15 

C12

7Z83948 

7Z83949 

output 

50 

Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit. 

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is 
unetched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper 
straps are used under the emitters and at the input and output to provide direct contact between the 
copper on the component side and the ground-plane. 
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V.H.F. linear power transistor BLV33F 
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Fig. 11 Intermodulation distortion (dim)* and Fig. 12 Cross-modulation distortion (dcm)** 
power gain as a function of output power. as a function of output power. 

Conditions for Figs 11 and 12: 

Typical values; VCE = 25 V; IC = 3,2 A; Th = 25 OC; - - - Th = 70 OC; fvision = 224,25 MHz. 

Ruggedness in class-A operation 

The BLV33F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 30W 
(r.m.s. value) or 40 W (PEP.) under the following conditions: 
VCE = 25 V; IC = 3,2 A; Th = 70°C f = 224,25 MHz; Rth mb-h = 0,2 K/W. 

* 

** 

Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal 5 —70 dB. 
Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 

30 

Gp 
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20 
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0 
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Fig. 15. 
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Conditions for Figs 13, 14 and 15: 

Typical values; VCE = 25 V; IC = 3,2 A; 
class-A operation; Th = 70 °C. 
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V.H.F. linear power transistor BLV33F 

APPLICATION INFORMATION 

R.F. performance in vhf. class-AB operation (c.w.) 

fvision (MHz) VCE (V) IC(ZS) (A) Th (° C) PL (W) IC (A) r) (%) Gp (dB)* 

224,25 28 0,2 70 40 
85 

typ.2,75 
typ.4,25 

typ.52 
typ.71 

typ. 11,5 
typ. 10,5 

A 

* Gain compression point of 1 dB is at typical 85 W (minimum 75 W). Using a 3rd-order amplitude 
transfer characteristic, 1 dB compression corresponds with 30% sync input/25% sync output com-
pression in television service (negative modulation, C.C.I.R. system). 

C6 

Cl l~j 1 C1Q 

50 S2 

+VB

C3 'C5 

'111. '111; 

L2 

C8 
T.U.T. 

C12

C13 

L6 

Fig. 16 Class-AB test circuit at fvision = 224,25 MHz. 

C15 

7Z83946 

C16 

C18 5012 

C17 

y 

List of components (component layout and p.c.b. class-AB test circuit see Fig. 17): 

Cl = C18 = 620 pF (100 V) multilayer ceramic chip capacitor (ATCA) 
C2 = 27 pF (500 V) multilayer ceramic chip capacitor (ATC A) 

C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C4 = 30 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C5 = C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002) 
C6 = C10 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474) 
C7 = C15 = 680 pF (50 V) multilayer ceramic chip capacitor (2222 852 13681) 
C8 = C9=68 pF (500 V) multilayer ceramic chip capacitor (ATC A); placed 6,4 mm from transistor edge 
C11 = C12 =43 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 10 mm from transistor edge 
C13 = 39 pF (500 V) multilayer ceramic chip capacitor (ATC A) 

C16 = 3,3 pF (500 V) multilayer ceramic chip capacitor (ATCA) 
C17 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001 ) 

L1 = 2 turns enamelled Cu wire (1,6 mm); in dia. 4,5 mm; length 4,0 mm; leads 2 x 4 mm 
L2 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 5,0 mm; leads 2 x 7 mm 
L3 = 30 12 stripline (6,0 mm x 47,8 mm) 
L4 = 2 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 8 mm 
L5 = 30 2 stripline (6,0 mm x 42,9 mm) 
L6 = 2 turns enamelled Cu wire (1,6 mm); in dia. 4,0 mm; length 4,0 mm; leads 2 x 3 mm 

L3 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric 
(er 4,5); thickness 1;16". 

R 1 = 1012 carbon resistor 

• ATC means American Technical Ceramics. 
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7783951 

150 

+ACC 

7Z83950 

Fig. 17 Component layout and printed-circuit board for 224,25 MHz class-AB test circuit. 

output 

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is 
unetched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper 
straps are used under the emitters and at the input and output to provide direct contact between the 
copper on the component side and the ground-plane. 

1 

57 
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V.H.F. linear power transistor BLV33F 
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Fig. 18 VCE = 28 V; IC(ZS) = 0,2 A; Th = 70°C; 
fvision = 224,25 MHz. 
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Fig. 19 VCE = 28 V; ICIZS) = 0,2 A; Th = 70°C; 

fvision = 224,25 MHz; typical values. 

Ruggedness in class-AB operation 

The BLV33F is capable of withstanding a load mismatch (VSWR S 2 through all phases) up to 60W 
(r.m.s. value) and 85W (PEP.) under the following conditions: 
VCE = 28 V; Th = 70 °C; f = 224,25 MHz; Rth mb-h = 0,2 K/W. 
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Fig. 20 Input impedance (series components). 
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Fig. 21 Load impedance (series components). 

Conditions for Figs 20, 21 and 22: 

Typical values; VCE = 28 V; PL = 80W (PEP.); 
class-AB operation; Th = 70 °C. 
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BLV36 

VHF LINEAR PUSH-PULL POWER TRANSISTOR 

Two NPN silicon planar epitaxial transistor sections in one envelope to be used as a push-pull amplifier. 
This device is primarily intended for use in linear VHF television transmitters and transposers (vision or 
sound amplifier). 

Features 

I 

I 

• 

• Internal midpoint (RF ground) reduces negative feedback and improves power gain 
Internally matched input for wideband operation and high power gain 

Increased input and output impedance (compared with single-ended transistors) simplify wideband 
matching 

• Length of external emitter leads is not critical 
• Diffused emitter balancing resistors for an optimum temperature profile 
• Gold metallization ensures excellent reliability 

The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

RF performance in push-pull amplifier 

mode of 
operation 

VCE 
V 

IC(ZS) 

A 

f 

MHz 

DL 

W 
Th 

oC 
Gp 

dB 

t?c 

% 

gain 
compression 

dB 

CW' 
class-AB 

28 2 x 0.25 224.25 115 25 11.0 
typ. 13.0 

48 
typ. 55 

1.0* 

* Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
sync input/25% sync output compression in television service (negative modulation, CCIR system). 

MECHANICAL DATA 

SOT161 (see Fig.1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV36 

MECHANICAL DATA 

Fig.1 SOT161. 

Pinning 

1 = 
2= 
3= 
4= 
5= 
6= 
7= 

8= 

Emitter 
Emitter 
Collector (No.2) 
Base (No.2) 
Collector (No.1) 
Base (No.1) 
Emitter 
Emitter 

Dimensions in mm 

17 
16 

3 
min 

1,14 
2 + 

4 + 
 1,02 
6 

8 
1,14 

335 
~304 (2x1 

- 10,2 —► 

2,54 

Torque on screw: min. 0.60 
max. O.75 

Recommended screw: cheese 
Heatsink compound must be 

I 

4,50 
4,05 7,5 

max 
7283998.2 

Nm 
Nm 

-head 4-40 UNC/2A 
sparingly applied and evenly distributed. 
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VHF linear push-pull power transistor BLV36 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (peak value); 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current per transistor section 
DC or average 

(peak value); f>1  MHz 

Total DC power dissipation; Tmb = 25 °C 

RF power dissipation 
f>1  MHz; Tmb = 25 °C 

Storage temperature range 

Operating junction temperature 

17 

IC

(A) 

10 

5 

2 

7Z92129 

Tmb 25° c 

 11) 

Th =70°C 

10 33 
VCEIV) 

100 

(1) Second breakdown limit. 

Fig.2 DC SOAR. 

Conditions for Figs 2 and 3: 

Rth mb-h = 0.25 K/W; Total device*. 

THERMAL RESISTANCE 
(dissipation = 180W; Tmb = 25 °C)** 

From junction to mounting base 
(DC dissipation) 

From junction to mounting base 
(RF dissipation) 

From mounting base to heatsink 

300 

Plot 
1W) 

200 

100 

VCESM 

VCEO 

VEBO 

IC' C(AV) 

ICM 

Ptot ( DC) 

Ptot(RF) 

Tstg 
Tj 

max. 65 V 

max. 33 V 

max. 4V 

max. 8.5 A 

max. 17.5 A 

max. 218 W* 

max. 270 W* 

—65 to +150 °C 

max. 200 °C 

7292130 

in 

II

0 40 80 Thl°C) 120 

I Continuous DC operation 
I I Continuous RF operation; )f> 1 MHz) 
I I I Short-time operation during mismatch; 

(f>1 MHz) 

Fig.3 Power/temperature derating curves. 

Rth j-mb(DC) _ 

Rthj mb(RF) _ 

Rth mb-h = 

* Dissipation of either transistor section shall not exceed half rated power. 
** Both transistor sections equally loaded. 

0.85 K/W 

0.64 K/W 

0.25 K/W 
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BLV36  J  
CHARACTERISTICS 

Apply to either transistor section unless otherwise specified. Tj = 25 °C. 

Collector-emitter breakdown voltage 
VBE = 0; IC = 25 mA V(BR)CES > 65 V 

open base; IC = 100 mA V(BR)CEO > 33 V 

Emitter-base breakdown voltage 
open collector; IE = 10 mA V(BR)EBO > 4 V 

Collector cut-off current 
VBE = 0; VCE = 33 V ICES < 10 mA 

Second-breakdown energy; L = 25 mH; f = 50 Hz 
RBE = 10 Sl ESBR > 10 mJ 

DC current gain* 
IC= 

5 1 
3.5A;VCE=25V hFE 

45 
15 to 100 

Transition frequency at f = 100 MHz* 
-IE = 3.3 A; VCB = 25 V fT typ. 575 MHz 

-IE = 10 A; VCB = 25 V fT typ. 600 MHz 

Collector capacitance at f = 1 MHz 
IE = ie = 0; VCB = 25 V Cc typ. 155 pF 

Feedback capacitance at f = 1 MHz 
IC = 50 mA; VCE = 25 V Cfe typ. 88 pF 

Collector-flange capacitance Ccf typ. 2 pF 

* Measured under pulse conditions: tp 5 300 µs; S 5 0.02. 
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VHF linear push-pull power transistor BLV36 
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Fig.4 DC current gain as a function 
of collector current; VCE = 25 V; 
T~ = 25 °C; typical values. 
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Fig.6 Collector capacitance as a 
function of collector-base voltage; 

IE = ie = 0; f = 1 MHz; typical values. 
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Fig.5 Transition frequency as a 
function of collector current; 
VCE = 25 V; f = 100 MHz; 
T~ = 25 °C; typical values. 
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7Z92134 

i i 

i 
i 

Th = 70 °C/ 

  25°C 

0,1  1 11 
05 09 13 VBEIV 1,7 

Fig.7 Collector current as a function 
of base-emitter voltage; VCE = 25 V; 
typical values. 

The above graphs apply to either transistor section. 
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BLV36 .JL 
APPLICATION INFORMATION 

RF performance in VHF class-AB operation (linear push-pull power amplifier) VCE = 28 V; 

Th = 25 OC; f = 224.25 MHz. 

mode of 
operation 

PL 
W 

IC(ZS) 
A 

Gp 
d6 

t7C 
% 

gain 
compression

d6 

class-AB; Cw 115 2 x 0.15 
11.0 

typ. 13.0 
> 48 
typ. 55 

1.0* 
typ. 0.5* 

* Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% 
sync input/25% sync output compression in television service (negative modulation, C.C.I.R. system). 

+VBB1 +VCC1 

C5 C15 

50O 

L8 L12 

L1 C1 

L2 C2 

do C13 

L5 T.U.T. L9 

L3 L6 

L4 

C7 

C12 C14 

CS F1 C18 

C16 

C17 

+ 

+VBB2 +VCC2 

C20 

C22 

Fig.8 Class-AB test circuit at 224.25 MHz. 

C13 C24 L15 

L14 C25 L16 

7Z84920.1 

50O 

List of components: 

Cl = C2 = C24 = C25 = 68 pF (500 V) multilayer ceramic chip capacitor.** 
C3 = C11 = C26 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002). 
C4 = 33 pF (500 V) multilayer ceramic chip capacitor.** 
C5 = C8 = 4.7µF (63 V) electrolytic capacitor. 
C6 = C7 = C16 = C17 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 855 48104)• 
C9 = 2 x 47 pF (500 V) multilayer ceramic chip capacitors in parallel.** 
C10 = C12 = C13 = C14 = 470 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13471). 
C15 = C18 = 10 µF (63 V) electrolytic capacitor. 
C19 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003). 
C20 = C22 = 3.3 pF (500 V) multilayer ceramic chip capacitor.** 
C21 = parallel connection of 2 x 27 pF (500 V) ceramic chip capacitors.** 
C23 = 5.6 pF (500 V) multilayer ceramic chip capacitor.** 

(C9 and C11 are connected 11 mm from transistor edge and C19 and C21 18 mm from transistor edge.) 

** American Technical Ceramics capacitor type 100A or capacitor of same quality. 
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VHF linear push-pull power transistor J L BLV36 

L1 = L15 = 50 S2 stripline (2.8 mm x 91.3 mm). 
L2 = L16 = 50 SZ semi-rigid cable; outer diameter 2.2 mm; outer conductor length 91.3 mm. 
L3= L4= L13 = L14 = 60 S2 stripline (2.0 mm x 27.9 mm). 
L5= L8= 100 nH microchoke. 
L6 = L7 = L10 = L11 = 48 S2 stripline (3.0 mm x 14.6 mm). 
L9 = L12 = 20.5 nH; 2 turns enamelled Cu wire (1.0 mm); int. dia. 4.5 mm; length 3 mm; leads 

2 x 10 mm; connected 15 mm from transistor edge. 

L1, L3, L4, L6, L7, L10, L11, L13, L14 and L15 are striplines on a double Cu-clad printed circuit board 
with epoxy fibre-glass dielectric (Er = 4.51; thickness 1/16 inch. 

The printed circuit board and component layout for a 224.25 MHz, class-AB test are given in Fig. 9 and 
Fig. 10 respectively. 

The circuit and the components are on one side of the epoxy fibre-glass board; the other side is unetched 
copper to serve as ground plane. Earth connections are made by hollow rivets and in addition by fixing 
screws and also by copper straps under the emitters and at the input and output. 
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VHF linear push-pull power transistor BLV36 
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BLV36 JL 
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/ 
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Fig.11 Load power as a function of 
source power; typical values. 
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Fig.12 Power gain and efficiency as 
functions of load power; typical values. 

Conditions for Figs 11 and 12: 
VCE = 28 V; IC(ZS) = 2 x 0.15 A; f = 224.25 MHz; class-AB. 
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VHF linear push-pull power transistor J L BLV36 

RUGGEDNESS 

The BLV36 is capable of continuously withstanding a load mismatch (VSWR = 5, through all phases) 
up to 80 W under the following conditions: 

VCE = 28 V; IC(ZS) = 2 x 0.15 A; Th = 25°C; f = 224.25 MHz; Rth mb-h = 0.25 K/W. 

The instantaneous collector current should not exceed 10 A. 

3 

ri• xi 

7Z92137 

Conditions for Figs 13, 14 and 15: 
(52) ri The graphs apply to either transistor section 

2 
assuming class-AB push-pull operation 
VCE = 28 V; IC(ZS) = 0.15 A; PL = 70W; 

t /I Th = 25 °C. 

0 

1 

2 
50 150 f (MHz) 

250 

Fig.13 Input impedance (series components) 
as a function of frequency; typical values. 

5 

RL, XL 

(52) 
4 

3 

2 

1 

0 

7Z92138 
24 

Gp

(dB) 

18 

12  

7Z92139 

XL

50 150 f (MHz) 
250 

Fig.14 Load impedance (series components) 
as a function of frequency; typical values. 

50 150 1(MHz) 250 

Fig.15 Power gain as a function of frequency; 
typical values. 
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BLV45/12 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
175 MHz communications band. 

Features 

• multi-base structure and emitter-ballasting resistors for an optimum temperature profile 
• gold metallization ensures excellent reliability 
• internal matching to achieve an optimum wideband capability and high power gain 

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from 
the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in a common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp 
dB 

~1C 
% 

narrow band; c.w. 12,5 175 45 >6,5 >55 

MECHANICAL DATA 

SOT-119 (see Fig. 1) 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

August 1986 409 



BLV45/12 

J~ 
MECHANICAL DATA 

Fig. 1 SOT-119. 

I 
12,96 i 

•-- 12,2 —+ 

5,7 
5,3 

f 5,7 
5,3 

I 

2,5 i i 4,50 } 
} 4,05 7,5 

max 
} 

7277385.6 

Torque on screw: min. 0,6 Nm 
max. 0,75 Nm 

Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 
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V.H.F. power transistor BLV45/12 

Collector current 
d.c. or average 
peak value; f > 1 MHz 

Total power dissipation 
at Tmb = 25 °C; f> 1 MHz 

Storage temperature 

Operating junction temperature 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 
peak value VCBOM 

Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 

IC 
'CM 

Ptot 

Tstg 
Tj 

10 

IC 
(A) 

5 

7Z92987 
160 

=25°C Tmb
Plot 

Th = 70 ° C (WI 

3 80 

11 

I 

1 0  
10 16,5 VCE ( V) 100 

Fig. 2 D.C. soar. 

Rth mb-h = 0,2 K/W. 

THERMAL RESISTANCE 

Dissipation = 68W; Tmb = 25 °C 

From junction to mounting base 
(r.f. operation) 

From mounting base to heatsink 

0 

max. 36 V 

max. 16,5 V 

max. 4V 

max. 9A 
max. 27 A 

max. 90 W 

—65 to +150 oC 

max. 200 oC 

7Z92988 

100 Th ( ° CI 200 

Fig. 3 Power/temperature derating 
curves; Rth mb-h = 0,2 K/W. 
I Continuous operation (f> 1 MHz) 
II Short-time operation during 
mismatch; (f> 1 MHz) 

Rth j-mb = 

Rth mb-h = 

1,58 K/W 

0,2 K/W 

I 
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BLV45/12 JL 
CHARACTERISTICS 

Tj = 25 oC unless otherwise specified 

Collector-base breakdown voltage 
open emitter; 1C=50 mA V(BR)CBO > 36 V 

Collector-emitter breakdown voltage 
open base; IC= 100 mA V(BR)CEO > 16,5 V 

Emitter-base breakdown voltage 
open collector; IE = 10 mA V(BR)EBO > 4 V 

Collector cut-off current 
VBE = 0; VCE = 16 V ICES < 22 mA 

Second breakdown energy 
L = 25 mH; f = 50 Hz; RBE = 10 Q ESBR > 12,5 mJ 

D.C. current gain 
VCE=10 V; IC=6A 

hFE > 
typ. 

15 
55 

Collector capacitance at f = 1 MHz 
IE=ie =0;VCB=12,5V Cc typ. 130 pF 

Collector-flange capacitance Ccf typ. 3 pF 

Feedback capacitance at f = 1 MHz 
IC=0;VCE=12,5V Cre typ. 80 pF 

100 

hFE 

50 

7Z92989 

VCE = 12,5 V 

10v 

0  
0 10 

iclal 

Fig. 4 D.C. current gain versus collector 
current; Tj = 25 OC. 

20 

400 

c°

(pF) 

200 

0 
10 

7Z92990 

0 
vcBly) 20 

Fig. 5 Output capacitance versus VCB; 
IE=ie =0;f=1MHz;T~=25 °C 
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V.H.F. power transistor BLV45/12 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (common-emitter circuit; class-B) 
f = 175 MHz; Th = 25 OC; Rth mb-h = 0,2 K/W 

mode of operation VCE 
V 

PL 
W 

Gp 
dB 

~C 
% 

narrow band; c.w. 12,5 45 > 6,5 
typ. 8,0 

> 55 
typ. 67 

c1 

5052 
L1 

1 C2 C41 

L2 
T.U.T 

L4 

L5 

C7 
L6 L8 

T C8 

L7 

C6 

R1 
1 A 

H I - N 
L9 C9 

+VCC 

LW 

Fig. 6 Class-B test circuit at f = 175 MHz. 

C12 

List of components: 

Cl = C11 = C12 = 4 to 40 film dielectric trimmer (cat.no. 2222 809 07008) 
C2 = C10 = 10 pF multilayer ceramic chip capacitor 
C3 = 2,5 to 20 pF film dielectric trimmer (cat.no. 2222 809 07004) 
C4 = C5 = 91 pF multilayer ceramic chip capacitor 
C6 = 820 pF multilayer ceramic chip capacitor * 
C7 = C8 = 2 x 4,7 pF multilayer ceramic chip capacitors* in parallel 
C9 = 100 nF polyester capacitor 

L1 strip, 28 mm x4 mm 
L2 4 turns Cu wire (1,0 mm); int.dia. 4,0 mm; length 7,5 mm; leads 2 x 3,5 mm 
L3 strip, 22 mm x 6 mm 
L4 1 turn Cu wire (0,8 mm); int.dia. 3,0 mm; leads 2 x 9 mm 
L5 L9 = Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36640) 
L6 strip, 12 mm x 6 mm 
L7 = 2 turns enamelled Cu wire (1,6 mm); int.dia. 5,0 mm; length 7,0 mm; leads 2 x 5 mm 
L8 = 2 turns enamelled Cu wire (1,6 mm); int.dia. 5,0 mm; length 7,0 mm; leads 2 x 3 mm 
L10 strip, 18 mm x 4 mm 

L1, L3, L6 and L10 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric, thickness 1/16 inch. 

R1 = 4,7 S2 ± 10%, carbon resistor 

* American Technical Ceramics capacitor type 1008 or capacitor of same quality. 

I 

5052 

7Z93051 
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BLV45/12 

ground plane 
removed 

162 mm 

O 

O 
O 

Cl 

Li a 

O 
0 

C3 

L5 

L4 

o L2 °D C4 

O 

3 

C 2 
o C5 

0 
L9 

+vCC 

Rt C9 

C6OR - 
H I-

O 

O 
O 

C12 

0 

B 

O 

O 

O 

7omm 

7Z93050 

Fig. 7 Printed circuit board and component lay-out for 175 MHz class-B test circuit. 

The circuit and components are on one side of the epoxy fibre-glass board. The other side, except for 
the area indicated by the dotted line, is unetched copper serving as a ground plane. 
If the p.c.b. is in direct contact with the heatsink, the heatsink area within the dotted line has to be 

raised al least 0,5 mm to minimize the dielectric losses. 
Earth connections are made by hollow rivets and additionally by fixing screws and copper straps under 
the emitters to provide a direct contact between the copper of the component side and the ground 
plane. 
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V.H.F. power transistor BLV45/12 

80 

pL 
(W) 

40 

0 

7292991 

0 10 20 
p8 (W) 

30 

Fig. 8 Load power versus source power. 

12 

op 
(dB) 

10 

8 

6 

 J  
7292992 

'!C

Gp 

90 

'IC 
(%) 

50 

4   10 
0 20 40 60 PL(W) 

80 

Fig. 9 Power gain and efficiency versus 
load power. 

Condition for Figs 8 and 9: 

Typical values; VCE = 12,5 V; f = 175 MHz; Th = 25 OC; Rth mb-h = 0,2 K/W. 

Ruggedness in class-B operation 

The BLV45/12 is capable of withstanding a load mismatch (VSWR = 20 through all phases) at rated 
load power up to a supply voltage of 15,5 V; Th = 25 OC; Rth mb-h = 0,2 K/W. 

Power slump 

If Th is increased from 25 OC to 70 oC the output power slump for constant PS amounts to typ. 7 % 
(VCE = 12,5; f = 175 MHz; Rth mb-h = 0,2 K/W). 
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BLV45/12 J L 
3 

ri•xi 
(O) 

2 

1 

0 

_1 

7292993 
3 

RL, XL 

(O) 

2 

1 

0 

_1 

7Z92994 

AL 

ri

xi

XL 

50 100 150 f(MHz) 
200 

Fig. 10 Input impedance 
(series components). 

50 100 150 f(MHz) 200 

Fig. 11 Load impedance 
(series components). 

Conditions for Figs 10, 11 and 12: 

Typical values; VCE = 12,5 V; PL = 45W; f = 50 to 200 MHz; Rth mb-h = 0,2 K/W. 

20 

op 
IdB) 

10 

0 
50 100 150 f (MHz) 200 

7Z92995 

Fig. 12 Power gain versus frequency. 

416 August 1986 



BLV57 

U.H.F. LINEAR PUSH-PULL POWER TRANSISTOR 

Two n-p-n silicon planar epitaxial transistor sections in one envelope to be used as push-pull amplifier, 
primarily intended for use in linear u.h.f. television transmitters and transposers. 

Features: 
• internally matched input for wideband operation and high power gain; 
• internal midpoint (r.f. ground) reduces negative feedback and improves power gain; 
• increased input and output impedances (compared with single-ended transistors) simplify wideband 

matching; 
• length of the external emitter leads is not critical; 
• diffused emitter ballasting resistors for an optimum temperature profile; 
• gold metallization ensures excellent reliability. 

The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance in linear amplifier 

mode of 
operation 

class-A 

class-AB 

(vision 
MHz 

860 

860 

VCE ! Id 1 - IC2 IC(ZS) 
V A A 

25 0,85 

25 1,25 2x0,1 

Th dim* Po sync*
°C dB W 

70 -60 > 6 
25 —55 typ. 12 

25 — 

ft  Gp 
W dB 

> 8,0 
- typ.9,0 

typ.38** typ.6,5** 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 

** Power gain compression is 1 dB. 

MECHANICAL DATA 

SOT-161 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV57 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-161. 

17 
16 

1,14 

+ e r1 +
3'0 (2x) c2 ■ •b2+ 2,6 !  -~-   1,02 ma'x 18,42 

b1 ! + c1 

10,2 

~304 
(2x1 

2,54 

} 

4,50 } 
4,05 7,5 
f m

i
ax 

I )Z83998.1 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 
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U.H.F. linear push-pull power transistor BLV57 

RATINGS 

Limiting values in accordance with the Absolute Maximum System ( I EC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current per transistor section 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation at Tmb = 25 °C* 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C* 

Storage temperature 

Operating junction temperature 

10 

IC1 + IC2 
(A) 

5 

7Z881 26 

Ptot 
(W) 

100 
Tmb= 25 ° C 

(1) 75 

3 

Th = 70 ° C 50 

25 

1 
5 10 VCE (V) 30 

0 

(1) Second breakdown limit (independent of 
temperature). 

Fig. 2 D.C. SOAR.* 

VCESM 

VCEO 

VEBO 

IC% IC(AV) 

ICM 

Ptot 

Prf 

Tstg 
Tj 

0 

max. 50 V 

max. 27 V 

max. 3,5 V 

max. 2A 

max. 4A 

max. 77 W* 

max. 93 W* 
oC 

oC 
—65 to + 150 

max. 200 

7Z88 127 

50 Th (°C) 100 

Fig. 3 Power derating curves vs. temperature.* 

I Continuous d.c. (including r.f. class-A) operation 
II Continuous r.f. operation 

THERMAL RESISTANCE (dissipation = 42 W; Tmb = 80,5 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) = 2,43 K/W 

Rth j-mb(rf) = 1,91 K/W 

Rth mb-h = 0,25 K/W 

* Dissipation of either transistor section should not exceed half rated dissipation. 
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BLV57 

7Z88141 
3 

Rthj-h 
(K/W) 

2,5 

2 

1,5 
0 
V 

V 
07 

I 

O 
O 

C-) 

N 
O7 
O 

C-) 

O 
O 

/ 

   p°C, 
I 

20 40 60 Ptot (W) 80 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. ( Rth mb-h = 0,25 K/W.) 

Example 

Nominal class-A push-pull operation (without r.f. signal): VCE = 25 V; ClI  = IC2 = 0,85 A; Th = 70°C. 

Fig. 4 shows: Rth j-h max. 2,68 K/W 
Tj max. 184°C 

Typical device: Rth j-h typ. 2,28 K/W 
Tj typ. 167°C 
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U.H.F. linear push-pull power transistor BLV57 

 J  

f 
r 

CHARACTERISTICS apply to either transistor section unless otherwise specified 

25 °C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA 

open base; IC = 25 mA 

Emitter-base breakdown voltage 
open collector; 'E = 5 mA 

Collector cut-off current 
VBE = 0; VCE = 27 V ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 10 SZ 

D.C. current gain* 
IC=0,85 A; VCE=25V 

ESBO 

ESBR 

hFE 

V(BR)CES > 

V(BR)CEO > 

V(BR)EBO > 

50 V 

27 V 

3,5 V 

< 10 mA 

> 2 mJ 

> 2 mJ 

> 15 
typ. 40 

D.C. current gain ratio of transistor sections 
IC=0,85 A; VCE=25V 

Collector-emitter saturation voltage* 

0,67 to 1,5 

IC=1,7A; IB=0,17A VCEsat typ. 0,75 V 

Transition frequency at f = 100 MHz** 
-iE=0,85 A;VCB=25V fT typ. 2,5 GHz 

—IE= 1,7A;VCB=25V fT typ. 2,5 GHz 

Collector capacitance at f = 1 MHz 

IE=Ie =0;VCg=25V Cc
typ. 
< 

24 pF 
30 pF 

Feedback capacitance at f = 1 MHz 
IC=50mA; VCE=25V Cre typ. 15 pF 

Collector-flange capacitance Ccf typ. 2 pF 

* Measured under pulse conditions: tp 300 µs; S - 0,02. 
** Measured under pulse conditions: tp 5 50 µs; S S 0,01. 
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BLV57 

The graphs apply to either transistor section. 

10  
7Z88130 

60 

IC  

(A)  Th=70° C  ~i~25 ° C- hFE 

1 

10-1

10-2 0  
05 15 V (VI 

2 0 
BE 

Fig. 5 Typical values; VCE = 25 V. 

7Z88128 
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/ 
I 
/
I 

i 
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I 
1 
r 
1 

40 

20 

7Z7a109 

VCE=
25V 

5V 

4 

fT

(GHz) 

3 

2 

1 

0 

typ 

0 2 _IE A 3 

100 

Cc

(pF) 

75 

50 

25 

0 

IC (A) 

Fig. 6 Typical values; T1 = 25 °C. 

7Z881 29 

2 

typ 

0 10 20 30 VCB V 

Fig.7 VCB=25V;f=500MHz;T)=25°C. Fig.8 IE=le =0;f=1 MHz;T~=25°C. 
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U.H.F. linear push-pull power transistor BLV57 

APPLICATION INFORMATION 

R.F. performance in u.h.f, class-A operation (linear push-pull power amplifier) 

(vision (MHz) VCE (V) IC1 = IC2 (A) Th 1°C) dim* (dB) Po sync* (WI Gp (dB) 

70 -60 > 6 > 8,0 

860 25 0,85 
70 
70 

-60 
-55 

typ. 7,5 
typ. 10 

typ.8,5 
typ.8,5 

25 -55 typ. 12 typ.9,0 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

+VBB1 +VCC1 

C5 C14 

50 12 

L1 

L2 

C2 

C3 

C8 C~11

7 -I 

C15 
T.U.T. L9 

L3 L6 l L10 

L4 L11 

L8 L12 
C17 

C10 C12 ~--

+ 
C7 C18 
+VBB2 +VCC2 

Fig. 9 Class-A test circuit at fvision = 860 MHz. 

C20 

C21 

L13 

L14 

List of components: 

Cl = C6 = C16 = 4,7 pF (500 VI multilayer ceramic chip capacitor (ATCA) 
C2 = C3 = C20 = C21 = 33 pF multilayer ceramic chip capacitor (cat. no. 2222 851 13339) 
C4 = C9 = C13 = C19 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 
C5 = C7 = C15 = C17 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104) 
C8 = C10 = C11 = C12 = 220 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13221) 
C14 = C18 = 6,8 µF/40 V solid aluminium electrolytic capacitor 
C22 = C23 = 1 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

C9 and C13 are placed 8,0 and 14,0 mm from transistor edge, respectively. 

A ATC means American Technical Ceramics. 

50 12 

7Z86053 
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BLV57 JL 
L1 = L2 = L13 = L14 = 50 S2 semi-rigid cable; outer diameter 2,2 mm; length 29,0 mm. These cables 
are soldered on 75 S2 striplines (1,1 mm x 28,0 mm). The centre conductors of the cables L1 and L13 
are not connected. 
L3 = L4 = 52 S2 stripline (2,0 mm x 16,5 mm) 
L5 = L8 = 470 nH microchoke 
L6 = L7 = 39 S2 stripline (3,1 mm x 8,0 mm) 
L9 = L12 = 1 turn Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 3,5 mm 
L10 = L11 = 39 S2 stripline (3,1 mm x 34,0 mm) 

L3, L4, L6, L7, L10 and L11 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-
glass dielectric (er = 2,74); thickness 1/32". 

R1 = 10 S2 carbon resistor 

inpu 

+VCC2 

64 

+VBB1 +VCC1 

C14 
Cit 

73 

7Z86059 

Fig. 10 Component layout and printed-circuit board for 860 MHz class-A test circuit. 

rz 86056 

output 

The circuit and the components are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by means of bolts. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 

60 
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U.H.F. linear push-pull power transistor BLV57 

—50 

dim 
(dB) 

—60 

7Z88131 
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10 
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Gp

(dB) 
20 

5 

10 

—70   0 0 
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Fig. 11 Intermodulation distortion (dim)* and 
power gain as a function of output power. 

7188132 
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/

/ 

0 10 Posync (W 20 

Fig. 12 Cross-modulation distortion (dcm)** 
as a function of output power. 

Conditions for Figs 11 and 12: 

Typical values; VCE = 25 V; IC = 2 x 0,85 A; — — — Th = 25 °C; Th = 70 °C; fvision = 860 MHz. 

Ruggedness in push-pull class-A operation 

The BLV57 is capable of withstanding full load mismatch (VSWR = 50 through all phases) under the 
following conditions: 
VCE = 25 V; IC = 2 x 0,85 A; Th = 70°C; Po sync* . 12,5W; f = 860 MHz; Rth mb-h = 0,25 K/W. 
At any other composition of the output signal: PL (r.m.s. value) 5 5W. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal <-70 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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BLV57 
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ri- xi 
(s2l 

4 

2 

0 
400 

7Z88133 

xi

ri

650 

15 

R L,XL 
( 2) 
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10 
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0 
400 

7Z88134 

RL. 

650 f MHz 900 

Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components). 

15 

Gp

(dB) 

10 

5 

0 
400 

7Ze8135 

Conditions for Figs 13, 14 and 15: 

The graphs apply to either transistor section 
assuming class-A push-pull operation. 
Typical values; VCE = 25 V; IC = 0,85 A; 
Th = 70 °C. 

650 f(MHz) 900 

Fig. 15. 
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U.H.F. linear push-pull power transistor J L BLV57 

APPLICATION INFORMATION 

R.F. performance in u.h.f. class-AB operation (c.w.) 

(vision (MHz) VCE (V) IC(zS) (A) Th (°C) PL (W) 

860 25 2x0,1  25 
12'5 
38 

860 25 2x0,1  70 
12,5 
30 

IC1 = IC2 (A) 17 (%) Gp* (dB) 

typ. 1,25 

typ. 1,10 

typ. 60 

typ. 55 

typ. 7,5 
typ. 6,5 

typ. 7,0 
typ. 6,0 

* Typical values are based on 1 dB gain compression. Using a 3rd order amplitude transfer characteristic, 
1 dB compression corresponds with 30% sync input/25% sync output compression in television 
service (negative modulation, CC. I. R. system). 

+VBB1 +VCC7 
C8 C11 

C5 C14 

5052 .  -- -- i "  5052 

Fig. 16 Class-AB test circuit at fvision = 860 MHz. 

List of components: 

Cl = C6 = C15 = 4,7 pF (500 V) multilayer ceramic chip capacitor (ATCA( 
C2 = C3 = C18 = C19 = 33 pF multilayer ceramic chip capacitor (cat. no. 2222 851 13339) 
C4 = C9 = C13 = C17 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) 
C5 = C7 = C14 = C16 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104) 
C8 = C10 = C11 = C12 = 220 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13221) 
C20 = C21 = 1 pF (500 V) multilayer ceramic chip capacitor (ATCA) 

C9 and C13 are placed 8,0 and 14,0 mm from transistor edge, respectively. 

• ATC means American Technical Ceramics. 

7286052 

' ) 
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BLV57 JL 
L1 = L2 = L13 = L14 = 50 SZ semi-rigid cable; outer diameter 2,2 mm; length 29,0 mm. These cables 

are soldered on 75 SZ striplines (1,1 mm x 28,0 mm). The centre conductors of the cables L1 and L13 

are not connected. 
L3 = L4 = 52 St stripline (2,0 mm x 16,5 mm) 
L5 = L8 = 470 nH microchoke 
L6 = L7 = 39 S2 stripline (3,1 mm x 8,0 mm) 
L9 = L12 = 1 turn Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 3,5 mm 
L10 = L11 = 39 St stripline (3,1 mm x 34,0 mm) 

L3, L4, L6, L7, L10 and L11 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-
glass dielectric (er = 2,74); thickness 1/32" 

R1 = 10 S2 carbon resistor, 

input 

+VBB1 

+VBB2 +VCC2 

64 

L6 L10 

L7 L11 

~— 1 1 ► 

+VCC1 

C11 
❑ ❑C14 

LC 13 
C17C1B C20 

L10 _ -\, 

O 

73 

0 
286055 

7Z86056 

Fig. 17 Component layout and printed-circuit board for 860 MHz class-AB test circuit. 

output 

The circuit and the componenets are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by means of bolts. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 

60 
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U.H.F. linear push-pull power transistor BLV57 
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PL

(W) 

40 

20 
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7288136 

/ 
/ 

Th=25 ° C 

/ 
/ 

70 ° C 

/ 
I 

/ 
/ 

/

0 5 PS (W) 

Fig. 18 Typical values; VCE = 25 V; 

IC(ZS) = 2 x 0,1 A; fvision = 860 MHz. 
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Fig. 19 Typical values; VCE = 25 V; 
IC(ZS)=2x0,1 A; — — — Th = 25°C; 
 Th = 70 °C; fvision = 860 MHz. 

75 

50 

25 

0 
40 

Ruggedness in class-AB operation 

The BLV57 is capable of withstanding a load mismatch (VSWR 5 2 through all phases) up to 30W 
(r.m.s. value) or (VSWR 5 50 through all phases) up to 19 W under the following conditions: 
VCE = 25 V; Th = 70 °C; f = 860 MHz; Rth mb-h = 0,25 K/W. 
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BLV57 
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0 
400 650 f MHz 900 

7288138 
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(Si) 
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Fig. 20 Input impedance (series components). 

15 
7ZB8140 

Gp 

(dB) 

10 

5 

0 
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Fig. 22. 

5 

0 
400 

7Z88139 

  RL-

650 f MHz) 900 

Fig. 21 Load impedance (series components). 

Conditions for Figs 20; 21 and 22: 

The graphs apply to either transistor section 
assuming class-AB push-pull operation. 
Typical values; VCE = 25 V; IC(ZS) = 0,1 A; 
PL = 17,5W (PEP.); Th = 70 0C. 
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Philips Semiconductors Product specification 

• High power gain 

• Double stage internal input 
matching for high input 
impedance 

• Diffused emitter-ballasting 
resistors enhances ruggedness 

• Gold metallization for high 
reliability. 

DESCRIPTION 

The BLV58 is a common emitter 
epitaxial npn silicon planar transistor 
designed for high linearity class-A 
operation in UHF (bands 4 and 5) 
TV transmitters and transposers. 

The device is incorporated in a 
push-pull SOT289 flange envelope 
with a ceramic cap, which is utilized 
with the emitters connected to the 
flange. 

PINNING - SOT289 

PIN DESCRIPTION 

1 collector 1 

2 collector 2 

3 base 1 

4 base 2 

5 emitter 

UHF linear push-pull power 
transistor BLV58 

FEATURES QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common emitter test circuit. 

MODE OF 
OPERATION 

f 
visron 

(MHz) 
VCE 
(V) 

Ica 
(A) 

P o
sync 

(W) 
G p 

(dB) 

dB
(d 6) 

(note 1) 

c.w. class-A 860 25 2 x 1.6 25 > 10 <-45 

Note 

1. Three-tone test method (vision carrier -8 d8, sound carrier -7 dB, 
sideband signal -16 dB); zero dB corresponds to peak sync level. 

PIN CONFIGURATION 

WARNING 

Fig.1 Simplified outline and symbol. 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor 

BLV58 

LIMITING VALUES (per transistor section unless otherwise specified) 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Viceo collector-base voltage open emitter — 50 V 

VCEo collector-emitter voltage open base - 27 V 

VEBO emitter-base voltage open collector - 3.5 V 

10, IOIAn 
collector current DC or average value - 4 A 

IOM collector current peak value; 
f> 1 MHz 

- 8 A 

P° total power dissipation DC operation; 
T b =70°C 
(note 1) 

- 87 W 

Ts,9 storage temperature range -65 150 °C 

Ti junction operating temperature — 200 °C 

Note 

1. Total device, both sections equally loaded. 

10 

IC 

(A) 

1 

MBA 354 

10 
VCE V) 

Total device, both sections equally loaded. 

Fig.2 DC SOAR. 

50 

200 

Ptot 
(w) 

160 

120 

80 

40 

MRA355 

II 

0 
0 20 40 60 80 100 120 

Th °C) 

(I) Continuous DC operation. 

(II) Short time operation during mismatch. 

Total device, both sections equally loaded. 

Fig.3 Power derating curve. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor BLV58 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

R,, ;-me(DC) from junction to mounting base PAS = 87 W; 
T~=70°C 
(note 1) 

1.5 KNV 

R h from mounting base to heatsink note 1 0.2 K/W 

Note 

1. Total device, both sections equally loaded. 

CHARACTERISTICS 
Values apply to either transistor section; T) = 25 °C. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)ceo collector-base breakdown voltage open emitter; 
IC =20mA 

50 - - V 

V(BR)CEO collector-emitter breakdown voltage open base; 
IC = 50 mA 

27 — — V 

V(BR)E emitter-base breakdown voltage open collector; 
IE =10mA 

3.5 — — V 

IcEs collector-emitter leakage current VBE = 0; 
VCE = 27 V 

- - 10 mA 

hFE DC current gain VCE = 25 V; 
IC = 1.6 A 

30 - -

C° collector capacitance VCB = 25 V; 
IE—Ie=0; 
f = 1 MHz 

- 36 45 pF 
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UHF linear push-pull power 
transistor 

BLV58 

120 

hFE 

80 

40 

MRA350 

00 

VCE = 25 V. 

2 3 

~C (A) 

Fig.4 DC current gain as a function of collector 
current, typical values. 

MRA346 

c c

(pF) 

120 

80 

40 

0 
0 10 20 30 40 

VCg (V) 

IE = 1e = 0; f = 1 MHz. 

Fig.5 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

I 
I 

UHF linear push-pull power 
transistor BLV58 

APPLICATION INFORMATION 
RF performance at Th = 25 °C in a common emitter push-pull test circuit; R,n th-n = 0.2 K/W. 

MODE OF OPERATION 
(MHz) 

Vice 
(V) 

'Co 
(A) 

Po sync
(W) 

GP

(dB) 
(dB)

(note 1) 

cm
(off ) 

(note 2) 

c.w. class-A 860 25 2x 1.6 25 >10 
typ. 11.5 

<-45 
typ. —47 

<20 

Notes 

1. Three-tone test method: vision carrier —8 dB (860 MHz), sound carrier —7 dB (865.5 MHz), sideband signal 
—16 dB (861 MHz); zero dB corresponds to peak sync level. 

2. Two-tone test method: vision carrier 0 dB (860 MHz), sound carrier -7 dB (865.5 MHz); zero dB corresponds to 
peak sync level. Cross-modulation distortion (d°m) is the voltage variation (%) of the sound carrier when the vision 
carrier is switched from 0 dB to -20 dB. 

40 

dim 

(dB) 

-50 

-60 

-700 

MRA351 

Th = 70°C 
Th = 25°C 

10 20 30 

Po sync (w) 

Class-A operation; VcE = 25 V; f = 860 MHz; 3-tone 
test (-8 dB, -16 dB, -7 dB); Ico = 2 x 1.6 A. 

Fig.6 Intermodulation distortion as a function of 
output power. 

Ruggedness in class-A operation 

The BLV58 is capable of 
withstanding a full load mismatch 
corresponding to VSWR = 50:1 
through all phases under the 
following conditions: 

-40 
dim 

(dB) 
-42 

-44 

-46 

-48 

-501 

MRA349 

Th = 70°C 

Th - 25°C 

6 2.4 3.2 i 4 
C (Al 

Class-A operation; VcE = 25 V; f = 860 MHz; 3-tone 
test (-8 dB, -16 dB, -7 dB); P° sy~ = 25 W. 

Fig.7 Intermodulation distortion as a function of 
collector current. 

VcE = 25 V, f = 860 MHz, Th = 25 °C, 
Rm o-n = 0.2 K/W, Ico = 2 x 1.6 A, 
and rated output power. 
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UHF linear push-pull power 
transistor 

BLV58 

20 

10 

0 
0 2 3 

P sync (w)

MRA356 

Th = 25°C 

Th = 70°C 

Class-A operation; VCE = 25 V; f = 860 MHz; 3-tone 
test (-8 dB, -16 dB, -7 dB); 'Co = 2 x 1.6 A. 

Fig.8 Output power as a function of input power. 

9 

7 

MRA346 

Tmb = 70°C 

Th = 25°C 

0 10 20 30 

po sync (w) 

Class-A operation; VCE = 25 V; f = 860 MHz; 3-tone 
test (-8 dB, -16 dB, -7 dB); IcQ = 2 x 1.6 A. 

Fig.9 Gain as a function of output power, typical 
values. 
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UHF linear push-pull power 
transistor BLV58 

50 f1 
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Fig.10 Class-A test circuit at f = 860 MHz. 
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UHF linear push-pull power 
transistor 

BLV58 

List of components (see test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, C2, C34, 
C35 

multilayer ceramic chip capacitor (note 1) 15 pF 

C3 multilayer ceramic chip capacitor (note 1) 3.9 pF 

C4, C6 film dielectric trimmer 5.5 pF 2222 809 09005 

C5 multilayer ceramic chip capacitor (note 1) 7.5 pF 

C7, C12, C17, 
C26 

multilayer ceramic chip capacitor 10 nF 2222 852 47103 

C8, C14, C19, 
C25 

multilayer ceramic chip capacitor 100 nF 2222 852 47104 

C9, C11, C16, 
C20, C22, C28 

63 V electrolytic capacitor 10 µF 

C10, C13, C15, 
C21, C23, C27 

multilayer ceramic chip capacitor (note 1) 330 pF 

C18, C24 63 V electrolytic capacitor 1µF 

C29 multilayer ceramic chip capacitor (note 1) 12 pF 

C30 multilayer ceramic chip capacitor (note 1) 5.6 pF 

C31, C33 film dielectric trimmer 3.5 pF 2222 809 05001 

C32 multilayer ceramic chip capacitor (note 1) 2.7 pF 

Li, L3, L20, L22 stripline (note 2) 35 Q 39 mm x 4 mm 

L2, L21 semi-rigid cable (note 3) 50 S2 ext. dia. 3.6 mm; 
length 39 mm 

L4, L5 stripline (note 2) 38 Q 19 mm x 3.5 mm 

L6, L7 RF choke 470 nH 

L8, L9 stripline (note 2) 38 Q 7.5 mm x 3.5 mm 

L10, Li i stripline (note 2) 38 Q 4.5 mm x 3.5 mm 

L12, L15 grade 3B RF choke 4312 020 36642 

L13, L14 1 turn 1.5 mm copper wire 14 nH int. dia 7 mm; 
leads 2 x 6 mm 

L16, Li 7 stripline (note 2) 38 i2 7 mm x 3.5 mm 

L18, L19 stripline (note 2) 38 Q 18 mm x 3.5 mm 
R1, R2 1 W metal film resistor 10 Sz 

Notes 

1. American Technical Ceramics type 1008 or capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE microfibre-glass dielectric (e, = 2.2), 
thickness 1/52 inch, thickness of copper sheet 2 x 35 µm. 

3. Cables L2 and L21 are soldered to striplines L1 and L20, respectively. 
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UHF linear push-pull power 
transistor BLV58 

170 mm 

0 

O 

0 0 

0 

O 
rivet 
(2x) 80 mm 

copper strap 
(6x) 

0 

MBC046 

0 
C7 

C~ 

C1 

CO 
C8 
C10 

L6 

C18 C20 0 
x~ C16 

+ C17 Q(py = L12~ --H —
C19

UC21 LLLAAA H R1 H fl C15 

~0 L13 
COO C3a 

L4 
L10 

l/L16 C31 
L18~ 

O CO 
0 C4 

C5 
C6 

L5 

0 
E L8 ~ 

OL9 1C29
~ 

L1 ~ L19 
C2 ~L C35 

L7 
L1 

C33 
L14 

C26 1 H R2 it] C27 
C25 8 
C23 = L15 + 

C11 
C13 
C12 C22 C24 

C28 
0 

MRCO4i 

The components are mounted on one side of a copper clad PTFE microfibre-glass board; the other side is 
unetched and serves as a ground plane. Earth connections from the component side to the ground plane are 
made by hollow rivets and copper straps. 

Fig.11 Component layout for 860 MHz class-A test circuit. 
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UHF linear push-pull power 
transistor 

BLV58 

6 

Zi
(R) 

4 

2 

0 
400 

MRA352 

r i

500 600 700 800 900 
f (MHz) 

Class-A operation; VCE = 25 V; 
Igo = 1.6 A (per section); PL = 25 W (total device); 
Th = 25 °C. 

Fig.12 Input impedance per section (series 
components) as a function of frequency, typical 

values. 

Fig.14 Definition of transistor impedance. 
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Class-A operation; VCE = 25 V; 
Igo = 1.6 A (per section); PL = 25 W (total device); 
Th = 25 °C. 

800 900 
f (MHz) 

Fig.13 Load impedance per section (series 
components) as a function of frequency, typical 

values. 

16 

Gp 
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MRA347 

500 600 700 400 800 900 
f (MHz) 

Class-A operation; VCE = 25 V; 
Igo = 1.6 A (per section); PL = 25 W (total device); 
Th = 25 °C. 

Fig.15 Power gain as a function of frequency, 
typical values. 
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BLV59 

U.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor in SOT-171 envelope primarily intended for use as linear 
amplifier in u.h.f. television transmitters. 

Features: 

• internal input matching to achieve an optimum wideband capability and high power gain 

• emitter-ballasting resistors for lower junction temperatures. 

• titanium-platinum-gold ensures long life and excellent reliability. 

The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in common emitter class-AB circuit. 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

OP 
dB 

rlC 
% 

class AB; c.w. 25 860 30 min. 7,0 min. 50 

MECHANICAL DATA 

SOT-171 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 

is entirely safe provided that the BeO disc is not damaged. 
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BLV59 

MECHANICAL DATA 

Fig. 1 SOT-171. 

Pinning: 

1 = Emitter 
2 = Emitter 
3 = Base 
4 = Collector 
5 = Emitter 
6= Emitter 

Torque on screw: 

2.25 y
min 

1 (2x) 

1 
9.15 

1 1

3.25+ 4 3 
2.85 

5 

3.45 (2x) 
3.15 

2.8 

25 2 
maz 18 

4.50 4
4 4.05 7.0 

 4 max 

0.14 t
6 max 

min. 0,6 Nm (6 kg.cm) 
max. 0,75 Nm (7,5 kg.cm) 

Recommended screw : cheese-head 4-40 UNC/2A 

42 

MxCx2B-I 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 

  9.3 
max 

J 
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U.H.F. power transistor BLV59 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current 

d.c. or average 
(peak value); f> 1 MHz 

Total power dissipation 
at Tmb = 25°C; f> 1 MHz 

Storage temperature 

Operating junction temperature 

10 

IC 

(A) 

1 

0,1 

7Z94414 

Tamb=25°C 

Th=7 

10 VCE 1 V ) 100 

Fig. 2 D.C. SOAR; Rth mb-h = 0,4 K/W. 

MAXIMUM THERMAL RESISTANCE 

Dissipation = 50W; Tamb = 25 °C 

From junction to mounting base 

From mounting base to heatsink 

50 

0 

max. 50 V 

max. 27 V 

max. 3,5 V 

IC max. 3A 
ICM max. 9 A 

Ptot max. 70 W 

Tstg —65 to +150 °C 

Tj max. 200 °C 

7Z94415.1 

0 100 
Th (° c) 200 

Fig. 3 Power/temperature derating curves 
versus heatsink temperature. 
I Continuous operation (f> 1 MHz) 
II Short-time operation during mismatch 

(f> 1 MHz) 

Rth j-mb max. 

Rth mb-h max. 

2,3 K/W 

0,4 K/W 
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BLV59 

CHARACTERISTICS 

Tj = 25 oC unless otherwise specified 

Collector-base breakdown voltage 
open emitter; IC = 50 mA V(BR)CBO min. 50 V 

Collector-emitter breakdown voltage 
open base; IC = 100 mA V(BR)CEO min. 27 V 

Emitter-base breakdown voltage 
open collector; IE = 10 mA V(BR)EBO min. 3,5 V 

Collector leakage current 
VBE = 0; VCE = 27 V ICES max. 10 mA 

Second breakdown energy 
L=25mH;f=50 Hz; RBE=10 St ESBR min. 4 mJ 

D.C. current gain 
VCE=20 V; IC=2A hFE min. 15 

Collector capacitance at f = 1 MHz 
IE=ie =0;VCB=25V Cc typ. 44 pF 

Feedback capacitance at f = 1 MHz 
IC=0; VCE=25V Cre typ. 30 pF 

Collector-flange capacitance Ccf typ. 2 pF 

100 

hFE 

50 

0 

7294381 

VCE =25V 

20V 

0 4 is (A) 

Fig. 4 D.C. current gain versus collector 
current; Tj = 25 oC. 

8 

100 

C~ 

(pF) 

50 

0 

7294380 

0 10 20 VCB)V) 30 

Fig. 5 Output capacitance versus VCB; 
IE=ie=0;f=1 MHz. 
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U.H.F. linear power transistor J L BLV59 

APPLICATION INFORMATION 

R.F. performance up to Th = 25 oC in common emitter class-AB circuit (c.w.); Rth mb-h = 0,4 K/W 

I (ivihz) VCE (VI IC(ZS)(mAl Gp (d61 NL (WI t1 (%) OGp (dB)A 

860 25 60 min.7,0 
typ. 8,5 

30 min.50 
typ. 55 

max.1,0 
typ. 0,2 

• Assuming a 3rd-order amplitude transfer characteristic, 1 dB gain compression corresponds with 
30% sync input/25% sync output compression in television service (negative modulation, C.C.I.R. 
system). 

do ~c12 ci4 C16 

L9 Lt0  I L11 

Temperature compensated 
bias (R1<0,1 S2) 

Fig. 6 Class-AB test circuit at f = 860 MHz. 

7297257 

List of components: 

C1 = C18 = 33 pF multilayer ceramic chip capacitor* 
C2 = C14 = C16 = 3,6 pF multilayer ceramic chip capacitor* 
C3 = C4 = C15 = C17 = 1,4 — 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C5 = C6 = 1,8 pF multilayer ceramic chip capacitor* 
C7 = C8 = 6,2 pF multilayer ceramic chip capacitor* 
C9 = C21 = 330 pF multilayer ceramic chip capacitor* 
C10 = C11 = 5,6 pF multilayer ceramic chip capacitor** 
C12 = 5,6 pF multilayer ceramic chip capacitor* 
C13 = 6,2 pF multilayer ceramic chip capacitor* 
C19 = 10 pF multilayer ceramic chip capacitor* 
C20 = 6,8µF (63 V) electrolytic capacitor 
L1 = L11 = 50 S2 stripline (26 mm x 2,4 mm) 
L2 = L3 = 50 St stripline (9,5 mm x 2,4 mm) 
L4 = 42,6 S2 stripline (6,0 mm x 3,0 mm) 
L5 = 60 nH; 4 turns closely wound enamelled Cu-wire (0,4 mm) in dia. 3 mm; leads 2 x 5 mm. 
L6 = 42,6 S2 stripline (4,0 mm x 3,0 mm) 
L7 = 45 nH; 4 closely wound enamelled Cu-wire (1 mm); in dia. 4 mm; leads 2 x 5 mm 
L8 = Ferroxcube h.f, choke, grade 3B (cat.no. 4312 020 36642) 
L9 = 50 £2 stripline (9,0 mm x 2,4 mm) 
L10 = 50 £2 stripline (13,5 mm x 2,4 mm) 
R1 = 10 £2 ± 5%, 1 W metal film resistor 
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BLV59 

The striplines are on a double Cu-clad printed circuit board with a P.T.F.E. fibre-glass dielectric 
(er = 2,2); thickness 1/32 inch. 

* American Technical Ceramics type 1006 or capacitor of the same quality. 

** American Technical Ceramics type 100A or capacitor of the same quality. 
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UHF, linear power transistor BLV59 
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Fig. 7 Printed circuit board and component layout for 860 MHz class-AB test circuit. 

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is 
unetched copper serving as a ground plane. Earth connections are made by fixing screws, hollow 
rivets and copper straps around the board and under the bases to provide a direct contact between the 

copper on the component side and the ground plane. 
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BLV59 
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Fig. 8 Load power versus source power. 
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Fig. 9 Power gain (1) and efficiency 
versus load power (II). 

Conditions for Figs 8 and 9: 

Typical values; VCE = 25 V; f = 860 MHz; IC(ZS) = 60 mA; Th = 25 oC 

Rth mb-h = 0,4 K/W; class-AB operation. 

100 

17c 
1%) 

50 

0 
50 

RUGGEDNESS 

The BLV59 is capable of withstanding load mismatch (VSWR = 10 through all phases) at rated load 
power under the following conditions; VCE = 25 V; f = 860 MHz; Th = 25 OC; Rth mb-h = 0,4 K/W; 

IC(ZS) = 60 mA (class-AB operation). 
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U.H.F. linear power transistor BLV59 
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Fig. 10 Input impedance (series components). Fig. 11 Load impedance (series components). 

Conditions for Figs 10, 11 and 12 

Typical values; VCE = 25 V; PL = 30W; f = 470 to 860 MHz; Th = 25 OC; 

Rth mb-h = 0,4 K/W; IC(zS) = 60 mA; class-AB operation. 
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Fig. 12 Power gain versus frequency. 
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• Internal matching for an optimum 
wideband capability and high gain 

• Poly-silicon emitter-ballasting 
resistors for an optimum 
temperature profile 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

Two npn silicon planar epitaxial 
sections in push-pull structure, 
intended for use in linear television 
transmitters (vision or sound). 

The device is encapsulated in a 
4-lead SOT262A2 flange envelope 
with 2 ceramic caps. The common 
emitter is connected to the flange. 

PINNING - SOT262A2 

PIN DESCRIPTION 

1 collector 1 

2 collector 2 

3 base 1 

4 base 2 

5 emitter 

Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor B LV62 

FEATURES QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common emitter test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VCE 
(V) 

PL
(W) 

GP
(dB) 

Tic 
(%) 

~GP
(dB) 

(note 1) 

c.w. class-AB 860 28 150 > 8.5 
typ.9.5 

> 45 
typ.50 

< 1 
typ.0.5 

Note 

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain 
compression corresponds with 30% sync input125% sync output 
compression in television service (negative modulation, CCIR system). 

PIN CONFIGURATION 

WARNING 

Fig.1 Simplified outline and symbol. 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO discs are not damaged. All persons who handle, use or 
dispose of this product should be aware of its nature and of the necessary 
safety precautions. After use, dispose of as chemical or special waste 
according to the regulations applying at the location of the user. It must 
never be thrown out with the general or domestic waste. 

I 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor BLV62 

LIMITING VALUES (per transistor section unless otherwise specified) 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 
Vc~ collector-base voltage open emitter — 60 V 

VCEO collector-emitter voltage open base — 28 V 

VEBO emitter-base voltage open collector - 3 V 
Ic, IaA collector current DC or average value - 12.5 A 

total power dissipation DC operation; 
T =25 °C 
(note 1) 

- 320 W 

T 9 storage temperature range —65 150 °C 
TI junction operating temperature - 200 °C 

Note 

1. Total device, both sections equally loaded. 

50 

IC

(A) 

10 

1 

MRA327 

Th = 70 C 
Tmb = 25°C 

10 100 vcE (V) 

Total device, both sections equally loaded. 

Fig.2 DC SOAR. 

P 350 
tot 

(w)300 

250 

200 

150 

100 

50 

0 

MRA320 

III 

0 20 40 60 80 100 120 

Th ( °C) 

Total device, both sections equally loaded. 

(I) Continuous DC operation. 

(II) Continuous RF operation. 

(III) Short time operation during mismatch. 

Fig.3 Power/temperature derating curve. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor 

BLV62 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

R h .,, Dc) from junction to mounting base P 0 = 320 W; 
T h =25 °C 
(note 1) 

0.55 K/W 

R,h ) mwRFl from junction to mounting base P = 350 W; 
T =25°C 
(note 1) 

0.5 KAN 

R,h , .h from mounting base to heatsink (note 1) 0.15 K/W 

Note 

1. Total device, both sections equally loaded. 

CHARACTERISTICS 
Values apply to either transistor section; T1 = 25 °C. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)ceo collector-base breakdown voltage open emitter; 
Ic =60mA 

60 — — V 

V(BR)CEO collector-emitter breakdown voltage open base; 
Ic = 150 mA 

28 - - V 

V(BR)EBO emitter-base breakdown voltage open collector; 
IE =3mA 

3 — — V 

ICES collector-emitter leakage current VBE = 0; 

VcE = 28 V 
- - 30 mA 

h FE DC current gain VcE = 25 V; 
Ic = 4.5 A 

30 - -

ohFE DC current gain ratio of both sections VcE = 25 V; 
Ic = 4.5 A 

0.67 — 1.5 

C~ collector capacitance VcB = 28 V; 
IE= 1e= 0; 
f = 1 MHz 

— 81 — pF 

Ce., collector-flange capacitance f = 1 MHz — 5.7 — pF 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor BLV62 
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hFE 

80 

80 

40 

20 

MRC719 

0 
0 

VCE = 25 V. 

4 8 12 
IC (mA) 

Fig.4 DC current gain as a function of collector 
current, typical values. 
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0.01 
0 

VcE = 25 V. 

05 15 2 25 
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Fig.6 Collector current as a function of 
base-emitter voltage, typical values. 
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Fig.5 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor 

BLV62 

APPLICATION INFORMATION 
RF performance at Th = 25 °C in a common emitter test circuit. 

MODE OF OPERATION 
(MHz) (V) (mA) (W) (dB) (oa)

~GP
(d B) 

(note 1) 

c.w. class-AB 860 28 2 x 400 150 > 8.5 
typ.9.5 

> 45 
typ.50 

< 1 
typ.0.5 

Note 

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30% sync 
input/25% sync output compression in television service (negative modulation, CCIR system). 

G 
P14 

(d8) 
12 

10 

8 

6 

4 

2 

0 
0 

MRA315 
70 

11 

60 ( ) 

50 

40 

30 

20 

10 

0 

op 

n 

40 80 120 160 200 

Class-AB operation; VcE = 28 V; f = 860 MHz; 
IC0 = 2 x 0.4 A; Rih mb-h = 0.15 K/W. 

Fig.7 Gain and efficiency as functions of load 
power, typical values. 

Ruggedness in class-AB 
operation 

The BLV62 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 2:1 
through all phases under the 
following conditions: 

VCE = 28 V, f = 860 MHz, Th = 25 °C, 
R,h mah = 0.15 K/W, and rated output 
power. 

200 

180 

160 

140 

120 

100 

80 

MRA319 

60  

40 

20 

0  
0 4 8 12 16 20 24 28 

Ps (v✓) 

Class-AB operation; VCE = 28 V; f = 860 MHz; 
Ica' = 2 x 0.4 A; R,h mbh = 0.15 K/W. 

Fig.8 Load power as a function of drive power, 
typical values. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor BLV62 
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Fig.9 Class-AB test circuit at f = 860 MHz. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor 

BLV62 

List of components (see test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

C1, C2, O13, 
O14 

500 V multilayer ceramic chip 
capacitor (note 1) 

2 x 100 pF 
in parallel 

C3, C6, O7, C8 50 V multilayer ceramic chip 
capacitor 

100 nF 

C4, C5, O10, 
C11 

500 V multilayer ceramic chip 
capacitor (note 1) 

2 x 20 pF 
in parallel 

O9, C12 63 V electrolytic capacitor 10 µF 

C15, O16 63 V electrolytic capacitor 4.7 µF 

L1, L3, L16, L18 stripline (note 2) 29 Q 59.6 mm x 5 mm 

L2, L17 semi-rigid cable (note 3) 50 Q ext. dia. 3.6 mm; 
length 59.6 mm 

L4, L5, L14, L15 stripline (note 2) 9.1 Q 56 mm x 20 mm 

L6, L7 RF choke 2.2 µH 

L8, L9, L10, L11 stripline (note 2) 48.5 S2 66 mm x 2.5 mm 

L12, L13 2 x 1 mm copper wires in parallel 
through bead 

modified 
4312 020 36640 

R1, R2 0.4W metal film resistor 10 Q 

R3, R4 0.4 W metal film resistor 5.11 Q 

Notes 

1. American Technical Ceramics type 100B or capacitor of the same quality. 

2. The striplines are on a double copper-clad printed circuit board, with PTFE microfibre-glass dielectric (c = 2.2), 
thickness 1/32 inch, thickness of copper sheet 2 x 35 µm. 

3. Cables L2 and L17 are soldered to striplines L1 and L16, respectively. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor BLV62 

97 mm 

C 
C 

MBA969 

The components are mounted on one side of a copper clad PTFE microfibre-glass board; the other side is 
unetched and serves as a ground plane. Earth connections from the component side to the ground plane are 
made by through metallization, which is indicated above by holes. 

Fig.10 Component layout for 860 MHz class-AB test circuit. 
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Philips Semiconductors Product specification 

UHF linear push-pull power 
transistor 

BLV62 

4 
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400 

MRA 322 

xi

r~ 

500 600 700 800 900 

f (MHz) 

Class-AB operation; Vc6 = 28 V; 

'Co = 400 mA (per section); 
P~ = 150W (total device). 

Fig.11 Input impedance per section (series 
components) as a function of frequency, typical 

values. 

Fig.13 Definition of transistor impedance. 
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Class-AB operation; VCE = 28 V; 
Igo = 400 mA (per section); 
P~ = 150 W (total device). 
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Fig.12 Load impedance per section (series 
components) as a function of frequency, typical 

values. 
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Fig.14 Power gain as a function of frequency, 
typical values. 
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BLV75/12 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the 
175 MHz communications band. 

Features 

• multi-base structure and emitter-ballasting resistors for an optimum temperature profile 
• gold metallization ensures excellent reliability 
• internal matching to achieve an optimum wideband capability and high power gain 

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from 
the flange. 

QUICK REFERENCE DATA 

R.F, performance up to Th = 25 °C in a common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp 
dB 

t?C 
% 

narrow band; c.w. 12,5 175 75 >6,5 >55 

MECHANICAL DATA 

Fig. 1 SOT-119 (see Fig. 1) 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV75/12 ,J L 
MECHANICAL DATA 

Fig. 1 SOT-119. 

•— 12,2 

5,5 b ~I  C 8
m 5,0 _~~ ~_ min 

7 + 
\\ i I 

5,7 
5,3 

2,5 4,50 } 
4,05 7,5 

max 

min. 0,6 Nm (6 kg.cm) 
Torque on screw: max. 0,75 Nm (7,5 kg.cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 

7277385.6 
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V.H.F. power transistor BLV75/12 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 
peak value; f >1 MHz 

Total power dissipation 
at Tmb = 25°C; f> 1 MHz 

Storage temperature 

Operating junction temperature 

100 

IC 
(A) 

15 

10 

1 

7294239 

\b= 
25°C 

Th= 70° C 

1016,5 
VCEIV) 

100 

Fig. 2 D.C. soar. 

Rth mb-h = 0,2 K/W. 

THERMAL RESISTANCE 

Dissipation = 96W; Tmb = 25 °C 

From junction to mounting base 
(r.f. operation) 

From mounting base to heatsink 

200 

Pt°t 
(WI 

100 

0 

VCBOM 

VCEO 

VEBO 

IC 

ICM 

Ptot 

Tstg 
Tj 

max. 36 V 

max. 16,5 V 

max. 4V 

max. 15 A 
max. 45 A 

max. 150 W 

—65 to + 150°C 

max. 200 °C 

7294240 

II

0 100 
Th °C) 

200 

Fig. 3 Power/temperature derating 
curves; Rth mb-h = 0,2 K/W. 
I Continuous operation (f> 1 MHz) 
II Short-time operation during 

mismatch; (f> 1 MHz). 

Rth j-mb 

Rth mb-h 

= 1,05 K/W 

= 0,2 K/W 
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BLV75/12 

CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector-base breakdown voltage 
open emitter; IC = 100 mA V(BR)CBO min. 36 V 

Collector-emitter breakdown voltage 
open base; IC = 200 mA V(BR)CEO min. 16,5 V 

Emitter-base breakdown voltage 
open collector; IE = 20 mA V(BR)EBO min 4V 

Collector cut-off current 
VBE=0; VCE=16V ICES max. 44 mA 

Second breakdown energy 
L = 25 mH; f = 50Hz; RBE = 10 S2 ESBR min. 20 mJ 

D.C. current gain min. 15 
VCE =10 V; IC =10A hFE typ. 55 

Collector capacitance at f = 1 MHz 
IE=ie =0;VCB=12,5V Cc typ. 240 pF 

Feedback capacitance at f = 1 MHz 
IC=0; VCE=12,5V Cre typ. 150 pF 

Collector-flange capacitance Ccf typ. 3 pF 

80 

hFE 

40 

0 

7zs4241 

VCE =125V 

10V 

0 10 20 30 40 
~c (A) 

Fig. 4 D.C. current gain versus 
collector current; T~ = 25 °C. 

800 

c~ 

(pF) 

400 

0 
10 

7zs4242 

0 
VCB (V) 20 

Fig. 5 Output capacitance versus VCg; 
IE=ie =0;f=1 MHz;T1=25°C. 
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V.H.F. power transistor BLV75/12 

APPLICATION 

R.F, performance in c.w. operation (common-emitter circuit; class-B) 
f = 175 MHz; Th = 25°C; Rth mb-h = 0,2 K/W 

mode of operation VCE PL Gp 
V W dB % 

narrow band; c.w. 12,5 75 > 6,5 >55 
typ. 7,5 typ. 63 

50O 

C2 

C~20 L7 
"T -  1 

I C4 

L2 

TI I C6 

L3 L4 

C1 C3 C5 C7 

'AJ. 

T.U.T. 

L5 

R1 ■ IL6 

C8 

L7 

C9 

I 

C10I T 13 1CT IC17 

L8 L11 

L9 

R21 C
12 

C14 T

Cit C16 

L10 

+ VCC 

Fig. 6 Class-B test circuit at f = 175 MHz. 

List of components: 

Cl = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 0701 1) 
C2 = 10 pF multilayer ceramic chip capacitor* 
C3 = C16 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C4 = C5 = 75 pF multilayer ceramic chip capacitor 
C6 = C7 = 100 pF multilayer ceramic chip capacitor* 
C8 = C9 = 2 x 75 pF multilayer ceramic chip capacitors* in parallel 
C10 = C13 = 39 pF multilayer ceramic chip capacitor* 
C11 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C12 = 2 x 820 pF multilayer ceramic chip capacitors in parallel* 
C14 = 100 nF polyester capacitor 
C15 = C17 = 12 pF multilayer ceramic chip capacitor* 
C18 = C19 = 470 pF multilayer ceramic chip capacitor* 
C20 = 820 pF multilayer ceramic chip capacitor* 

C18 

C19 

7Z97133 

* American Technical Ceramics capacitor type 100B or capacitor of the same quality. 

50O 

August 1986 463 



BLV75/12 

L1 = 1 turn silver-plated Cu-wire (2,0 mm); in dia. 10 mm; leads 2 x 4 mm 
L2 = 1 turn silver-plated Cu-wire (2,0 mm); int. dia. 1 mm; leads 2 x 6 mm 
L3 "strip (14 mm x 6 mm) 
L4 = strip (8 mm x 6 mm) 
L5 = 100 nH, 7 turns closely wound enamelled Cu-wire (0,5 mm); in dia. 3 mm; leads 2 x 7 mm 
L6 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L7 = strip (12 mm x 6 mm) 
L8 = silver-plated copper U-shaped inductance (7 + 15 + 7) mm x 4 mm x 0,5 mm 
L9 = silver-plated copper U-shaped inductance (8 + 8,5 + 6) mm x 4 mm x 0,5 mm 
L10 = modified Ferroxcube wideband hi. choke, grade 3B (cat. no. 4312 020 36640) with 

3 parallel connected Cu wires (0,8 mm) 
L11 = 2 turns silver-plated Cu-wire (2,0 mm); int. dia. 9 mm; length 7,5 mm; leads 2 x 3,5 mm 

L3, L4 and L7 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass 
dielectric, (Er = 4,5) thickness 1/16 inch►. 

R 1 = 10 S2 ± 10%, carbon resistor 
R2 = 4,7 S2 ± 10%, carbon resistor 
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V.H.F. power transistor BLV75/12 
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Fig. 7 Printed circuit board and component lay-out for 175 MHz class-B test circuit. 

The circuit and components are on one side of the epoxy fibre-glass board. The other side, except for 
the area indicated by the dotted line, is unetched copper serving as a ground plane. 
If the p.c.b. is in direct contact with the heatsink, the heatsink area within the dotted line has to be 
raised at least 0,5 mm to minimize the dielectric losses. 
Earth connections are made by hollow rivets and additionally by fixing screws and copper straps 
under the emitters to provide a direct contact between the copper of the component side and the 
ground plane. 
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BLV75/12 
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Fig. 8 Load power versus source power. 
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Fig. 9 Power gain and efficiency versus 
load power. 

Condition for Figs 8 and 9: 

Typical values; VCE = 12,5 V; f = 175 MHz; Th = 25 °C; Rth mb-h = 0,2 K/W. 

Ruggedness in class-B operation 

The BLV75/12 is capable of withstanding a load mismatch (VSWR = 20 through all phases) at rated 
load power up to a supply voltage of 12,5 V; Th = 25°C; Rth mb-h = 0,2 K/W. 

Power slump 

If Th is increased from 25 °C to 70 °C the output power slump for constant PS amounts to typ. 7% 
(VCE = 12,5; f = 175 MHz; Rth mb-h = 0,2 K/W). 
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V.H.F. power transistor BLV75/12 
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Fig. 10 Input impedance 
(series components). 
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Fig. 11 Load impedance 
(series components). 

200 

Conditions for Figs 10, 11 and 12: 

Typical values; VCE = 12,5 V; PL = 75W; f = 50 to 200 MHz; class-B operation; Rth mb-h = 0,2 K/W. 
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Fig. 12 Power gain versus frequency. 
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 J L BLV80/28 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in base stations in the v.h.f. mobile 
radio band. 

Features: 

• multi-base structure and diffused emitter ballasting resistors for an optimum temperature profile; 
• gold metallization ensures excellent reliability. 

The transistor has a 1/2 in. 4-lead flange envelope with a ceramic cap. All leads are isolated from the 
flange. 

QUICK REFERENCE DATA 

R.F. performance at Th = 25 °C in a common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

PS 
W 

Gp 
dB o /o 

narrow band; c.w. 28 175 80 < 17,9 >6,5 >70 

MECHANICAL DATA 

SOT-121 (see Fig. 1) 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLV80/28 

MECHANICAL DATA 

Fig. 1 SOT-121. 

I

— 12,2 max 

' 
-+I 

 L 2,54 

Dimensions in mm 

I 
25,2 

18,42 
■::C 13 

max ■I max 

4,50 
4,05 7,5 

f max 
7Z75334.4 

Torque on screw: min. 0,60 Nm (6,0 kg cm) 
max.0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 
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V.H.F. power transistor BLV80/28 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (peak-value); 
VBE = 0 VCESM max. 65 V 

open base VCEO max. 33 V 

Emitter-base voltage (open collector) VEBO max. 4 V 

Collector current 
d.c. or average IC; IC(AV) max. 8,5 A 

(peak value); f> 1 MHz ICM max. 17,5 A 

Total power dissipation at Tmb = 25 °C Ptot max. 116 W 

R.F. power dissipation 
f>1  MHz; Tmb = 25 °C 

f> 1 MHz; Th = 70°C 

Storage temperature 

Operating junction temperature 

10 

IC

(A) 

5 

3 

1 

 Tmb =25°C 

Prf 

Prf 

Tstg 
Tj 

max. 144 W 

max. 80 W 

—65 to +150 °C 

max. 200 °C 

 7288742 160 
7288743 

(1) 

Th = 70°C 

7 10 20 30 40 

VCE IV) 

(1) Second breakdown limit. 

Prf 
(WI 

120 

80 

40 

0 

III 

`I 

0 50 Th )° C) 
100 

Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature. 

I Continuous d.c. operation 
I I Continuous r.f. operation; (f> 1 MHz) 
III Short-time operation during mismatch; 

(f> 1 MHz) 

THERMAL RESISTANCE (dissipation = 90W; Tmb = 60 °C, i.e. Th = 33 °C) 

From junction to mounting base 
(d.c. dissipation) 

From junction to mounting base 
(r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) 

Rth j-mb(rf) 

Rth mb-h 

= 1,50 K/W 

= 1,30 K/W 

= 0,3 K/W 
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BLV80/28 

CHARACTERISTICS 

T =25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 25 mA V(BR)CES > 65 V 

open base; IC = 100 mA V(BR)CEO > 33 V 

Emitter-base breakdown voltage 
open collector; IE = 10 mA V(BR)EBO > 4 V 

Collector cut-off current 
VBE = 0; VCE = 33 V ICES < 10 mA 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base ESBO > 10 mJ 

RBE = 101Z ESBR > 10 mJ 

D.C. current gain* 
IC = 3,5 A; VCE = 25 V hFE 

typ. 45 
15 to 100 

Collector-emitter saturation voltage* 
IC = 10 A; IB = 2 A VCEsat tyP• 1,6 V 

Transition frequency at f = 100 MHz* 
-IE = 3,5 A; VCB = 25 V fT typ. 575 MHz 

-IE = 10 A; VCB = 25 V fT typ. 600 MHz 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=25V Cc typ. 155 pF 

Feedback capacitance at f = 1 MHz 
IC = 50 mA; VCE = 25 V Cfe typ. 88 pF 

Collector-flange capacitance Ccf typ. 4,5 pF 

* Measured under pulse conditions: tp >300 µs; S <0,02. 
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V.H.F. power transistor BLV80/28 

60 

hFE 

30 

0 

500 

Cc

(pH 

250 

0 

7Z88744 

typ 

0 5 IC (A( 

Fig. 4 VCE = 25 V; T1 = 25 °C. 

10 

7Z88746 

typ 

0 10 20 
VCB(V) 

30 

Fig. 6 I E = le = 0; f = 1 MHz; 
T~ = 25 °C. 

800 

1T 

(MHz) 

400 

0 

7Z88745 

0 5 —'E (A) 

Fig. 5 VCB = 25 V; f = 100 MHz; 
T~ = 25°C. 

10 
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BLV80/28 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (common-emitter class-B circuit) 

f = 175 MHz; Th = 25 oC 

mode of operation VCE 
V 

II 
W 

PS 
W 

CP 
dB 

IC 
A 

T1 
% 

narrow band; c.w. lg 80 
< 17,9 
typ.16,0 

> 6,5 
typ. 7,0 

< 4,1 
typ. 3,8 

> 70
typ. 75 

cs~ c11 

5052 C1 L1 L3 

02 C3 
L2 

C4 
T.U.T. 

T  C5 

R2 

R 1 1i  L4 

C6 

L6 

C10 
L5 

C117 ~ 

I~ 

C18 
A 

1 

L7 

+ VCC 

C12 

Fig. 7 Class-B test circuit at f = 175 MHz. 

5052 

TC13 014 

)Z86805 

List of components: 

C1 = C12 = C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C2 = 30 pF (500 V) multilayer ceramic chip capacitor* 
C3 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C4 = C5 = 56 pF (500 V) multilayer ceramic chip capacitor* 
C6 = 100 nF (50 V) multilayer ceramic chip capacitor 
C7 = C8 = 220 pF (50 V) multilayer ceramic chip capacitor 
C9 = C10 = 10 pF (500 V) multilayer ceramic chip capacitor* 
C11 = 24 pF (500 V) multilayer ceramic chip capacitor* 
C13 = 13 pF (500 V) multilayer ceramic chip capacitor* 

L1 = Cu wire (1,8 mm); length 15 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 7 mm 
L3 = strip (15 mm x 8 mm); taps for C4 and C5 at 7 mm from transistor edge 
L4 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L5 = 1 turn Cu wire (1,8 mm); in dia. 9 mm; leads 2 x 10 mm 
L6 = 1/2 turn Cu wire (1,8 mm); in dia. 13 mm; leads 2 x 5 mm 

L3 is a strip on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, thickness 
1/16 in. 

R1 = R2 = 10 S2 (± 10%) carbon resistor (0,25W) 

* American Technical Ceramics capacitors or capacitors of same quality. 
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V.H.F. power transistor BLV80/28 

185 mm 

7Z86806 

80 mm 

7Z86807 

Fig. 8 Component layout and printed-circuit board for 175 MHz. 

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is unetch-
ed copper to serve as ground-plane. Earth connections are made by hollow rivets and additionally by 
fixing screws and copper straps at the input and output to provide direct contact between the copper 
on the component side and the ground-plane. 

To minimize the dielectric losses, the ground-plane under the interconnections of L6, C9, C10, C11 and 
C12 has been removed. 
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BLV80/28 

7288747 7Z88748 
120 

PL

(W) 

80 

40 

0 
0 

10 

GP

(dB) 

5 

0 
0 

100 

>r 
1%) 

50 

0 

GP

A 

8 16 P WI 24 
S 

50 P~IW) 100 

100 

PL

1Wl 

50 

0 

Fig. 9 Load power as a function of 
source power. 

7288749 

25°c 

50°C 
70°c 

~25°C 
50°C' 
70°C 

10 VSWR 50 100 

Fig. 11 R.F. SOAR at VCE = 28 V. 
--- f> 1 MHz (continuous); 
---- short time operation during mis-

match (f> 1 MHz). 

Fig. 10 Power gain and efficiency as a 
function of load power. 

Conditions for Figs 9 and 10: 

Test circuit tuned for each power level; 
typical values; VCE = 28 V; f = 175 MHz; 
Th = 25 °C; class-B operation. 
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V.H.F. power transistor BLV80/28 

2 

0 

2 
0 

7Z88750 

25 
Gp
(dB) 

20 

15 

10 

5 

0 

100 f(MHz) 

Fig. 12 Input impedance (series 
components). 

200 

7Z88752 

0 100 f (MHz) 
200 

Fig. 14 Power gain as a function of 
frequency. 

5 

2,5 

0 

7Z88751 

RL

XL

0 100 I (MHz) 

Fig. 13 Load impedance (series 
components). 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 28 V; PL = 80W; 
Th = 25 °C; class-B operation. 

200 

OPERATING NOTE for Figs 12, 13 and 14: 

Below 50 MHz a base-emitter resistor of 
4,7 St is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 
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Philips Semiconductors 

UHF linear push-pull power transistor 

FEATURES PINNING SOT324B 

• Internal input matching for an optimum wideband 
capability and high gain 

• Polysilicon emitter ballasting resistors for an optimum 
temperature profile 

• Gold metallization ensures excellent reliability.

APPLICATION ~ 
s• Common emitter class-A operation in line CC~. 

transposers/transmitters (televissjjor}) 
470 to 860 MHz freque~ L,, 

DESCRI 

. ilicon planar epitaxial transistor with two sections in 
push-pull configuration. The device is encapsulated in a 
SOT324B 4-lead rectangular flange package with a 
ceramic cap. The common emitters are connected to the 
flange. 

Objective specification 

BLV857 

PIN DESCRIPTION 
j 0 n 

rsA 
~Q r 

1 

yeS ' 

5 

collector 1 
r } l

collectol

base2 

emitter (connected to flange) 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common emitter push-pull test circuit. 

MODE OF OPERATION f
(MHz) 

Vice 
(V) 

ICo 
(A) 

Po sync 
(W) 

Gp 
(dB) 

CW class-A 860 25 2x 1.1 10i1i ≥10i1i 

Note 

1. Three-tone test signal (-8, -16, or -7 dB), dim = -51 dB. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. 
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of 
the user. It must never be thrown out with the general or domestic waste. 
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Philips Semiconductors Objective specification 

UHF linear push-pull power transistor BLV857 

LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 60 V 

VCEo collector-emitter voltage open base — 28 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 7.4 A 

Ic(Av) average collector current — 7.4 A 

Ptot total power dissipation note 1 — 65 W 

Tst9 storage temperature —65 +150 °C 

Ti operating junction temperature - 200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rtn i-mb thermal resistance from junction to 
mounting-base 

P = 65 W; note 1 1.5 K/W 

Rth mb-h thermal resistance from 
mounting-base to heatsink 

note 1 0.5 K/W 

Note to Limiting values and Thermal characteristics 

1. Total device; Th = 70 °C; both sections equally loaded. 

CHARACTERISTICS 

Values apply to either transistor section; Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)ceo collector-base breakdown voltage IC = 15 mA; IE = 0 60 - - V 

V(BR)CEO collector-emitter breakdown voltage IC = 30 mA; IB = 0 28 - - V 

V(BR)EBO emitter-base breakdown voltage IE = 0.6 mA; IC = 0 3 — — V 

Ic8o collector-base leakage current VcB = 27 V — — 1.5 mA 

IcEo collector-emitter leakage current VCE = 20 V — — 3 mA 

hFE DC current gain VCE = 25 V; IC = 1.1 A 30 - 100 —

C~ collector capacitance VCE = 25 V; IE = ie = 0; 
f= 1 MHz 

- 18 - pF 

Cfe feedback capacitance VCE = 25 V; IC = 0; f = 1 MHz — 11 — pF 

1995 Oct 04 479 



Philips Semiconductors Objective specification 

UHF linear push-pull power transistor BLV857 

APPLICATION INFORMATION 
RF performance at Th = 25 °C in a common emitter class-A test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VcE 
(V) 

Ico 
(A) 

Po sync 
(W) 

Gp
(dB) 

dim 
(dB) 

CW class-A 860 25 2x 1.1 10 ≥10(1) <-51111 

Note 

1. Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), 0 dB corresponds to 
peak sync level. 

Ruggedness in class-A operation 

The BLV857 is capable of withstanding a load mismatch corresponding to VSWR = 50: 1 through all phases under the 
conditions: VCE = 25 V; Ica = 2 x 1.1 A; Th = 25 °C; Po sync = 10 W 
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Philips Semiconductors Preliminary specification 

UHF linear push-pull power transistor BLV859 

FEATURES PINNING SOT262B 

• Double internal input and output matching for an 
optimum wideband capability and high gain 

• Polysilicon emitter ballasting resistors for an optimum 
temperature profile 

• Gold metallization ensures excellent reliability. 

APPLICATION 

• Common emitter class-A operation in lineal 
transposers/transmitters (television) in EtJ 

470 to 860 MHz frequency b3p4CO

DESCRI ~I l

I ilicon planar transistor with two sections in push-pull 
configuration. The device is encapsulated in a SOT262B 
4-lead rectangular flange package, with two ceramic caps. 
It delivers a Po sync = 20 W in class-A operation at 
860 MHz and a supply voltage of 25 V. 

PIN SYMBOL DESCRIPTION 

I ~ 

1 

2 

•, 5 e 

c1 

c2 

b1, 3 f
i1

a 

collector 1 

co~oy~Q t

base2 

emitter 

O 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common emitter push-pull test circuit. 

MODE OF OPERATION f
(MHz) 

Vice 
(V) 

'CO 
(A) 

Po sync 
(W) 

GP 
(dB) 

4GP
(dB) 

CW class-A 860 25 2 x 2.25 ≥201' 1 ≥101h> ≤1(21 

Notes 

1. Three-tone test signal (-8, —16 or —7 dB); dim = —51 dB. 

2. Single-tone test; PL = 35 W. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the BeO discs are not damaged. 
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of 
the user. It must never be thrown out with the general or domestic waste. 
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Philips Semiconductors Preliminary specification 

UHF linear push-pull power transistor BLV859 

LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCe0 collector-base voltage open emitter — 60 V 

VCEO collector-emitter voltage open base — 28 V 

VEBO emitter-base voltage open collector — 2.5 V 

IC collector current (DC) — 15 A 

IC(Av) average collector current — 15 A 

Ptot total power dissipation note 1 — 130 W 

Tstg storage temperature —65 +150 °C 

Ti operating junction temperature — 200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth i_mb thermal resistance from junction to 
mounting-base 

P = 130 W; note 1 0.85 K/W 

Rth mb-h thermal resistance from 
mounting-base to heatsink 

note 1 0.15 K/W 

Note to Limiting values and Thermal characteristics 

1. Total device; Th = 70 °C; both sections equally loaded. 

CHARACTERISTICS 
Values apply to either transistor section; Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)cBo collector-base breakdown voltage IC = 30 mA; IE = 0 60 — — V 

V(BR)CEO collector-emitter breakdown voltage Ic = 60 mA; IB = 0 28 — — V 

V(BR)EBO emitter-base breakdown voltage IE = 1.2 mA; IC = 0 2.5 — — V 

ICBO collector-base leakage current VCB = 27 V; VBE = 0 — — 3 mA 

'CEO collector-emitter leakage current VCE = 20 V — — 6 mA 

hFE DC current gain VCE = 25 V; Ic = 2.25 A 30 - 140 —

C~ collector capacitance VCE = 25 V; IE = ie = 0; 
f = 1 MHz 

- 36(t) - pF 

Cfe feedback capacitance VCE = 25 V; IC = 0; f = 1 MHz — 22 — pF 

Note 

1. The value of C is that of the die only; it is not measurable, because of the internal matching network. 
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Philips Semiconductors Preliminary specification 

UHF linear push-pull power transistor BLV859 

APPLICATION INFORMATION 

RF performance at Th = 25 °C in a common emitter class-A test circuit. 

MODE OF OPERATION f 
(MHz) 

VCE 
(V) 

Ico 
(A) 

Po sync 
(W) 

C+p 
(dB) 

dim 
(dB) 

Pi 
(W) 

CW class-A 860 25 2 x 2.25 ≥20(1 ) ≥10(1 ) ≤-51(1 ) ≥35(3) 

CW class-A 860 25 2 x 2.25 ≥20(2) ≥10(2) ≤-54(2) ≥35(3) 

Notes 

1. Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), 0 dB corresponds to 
peak sync level. 

2. Three-tone test method (vision carrier -8 dB, sound carrier -10 dB, sideband signal —16 dB), 0 dB corresponds to 
peak sync level. 

3. Single-tone test method at 1 dB gain compression. 

Ruggedness in class-A operation 

The BLV859 is capable of withstanding a load mismatch corresponding to VSWR = 50: 1 through all phases under the 
conditions: VcE = 25 V; 'ca = 2 x 2.25 A; f= 860 MHz; Th = 25°C; Po sync = 10 W. 
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Philips Semiconductors Preliminary specification 

UHF linear push-pull power transistor B LV862 

FEATURES PINNING SOT262B 

• Double stage internal input and output matching 
networks for an optimum wideband capability and 
high gain 

• Polysilicon emitter ballasting resistors for an optimum 
temperature profile 

• Gold metallization ensures excellent reliability. 

APPLICATION 

• Common emitter class-AB operation in out u-tv e in 
band 4 and 5 (470 to 860 MHz) T,V 1f1f amplifiers 
(vision or sound). 

e 
I 

DESCRIpjQIIIt

~Jsilicon planar epitaxial transistor with two sections in 
push-pull configuration. The device is encapsulated in a 
SOT262B 4-lead rectangular flange package, with two 
ceramic caps. 

PIN SYMBOL DESCRIPTION 

1 ci collector 1 i 
© it 

2 c2 collectc.?rQ~ 1 

b 1 
~ r ~ l ( 1 ~ • 

1jA 
QQ

#~■ base2 

5~Q~j~f7 a emitter 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

RF performance at Th = 25 °C in a common emitter configuration. 

MODE OF OPERATION f VCE PL 
(W) (dB) 

G
(MHz) (V) (%) (dB) 

CW class-AB 860 28 150 
≥8.5 

typ. 10 
≥45 

typ.53 
≤i 

typ.0.5 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the BeO discs are not damaged. 
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of 
the user. It must never be thrown out with the general or domestic waste. 
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Philips Semiconductors Preliminary specification 

UHF linear push-pull power transistor BLV862 

LIMITING VALUES 

In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEO collector-emitter voltage open base — 30 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 12.5 A 

IC(Av) average collector current — 12.5 A 

Ptot total power dissipation note 1 — 350 W 

Tstg storage temperature —65 +150 °C 

Tj operating junction temperature — 200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth j-mb thermal resistance from junction to 
mounting-base 

P = 350 W; note 1 0.5 K/W 

Rth mb-h thermal resistance from 
mounting-base to heatsink 

note 1 0.15 I<1W 

Note to Limiting values and Thermal characteristics 

1. Total device; Tmb = 25 °C; both sections equally loaded. 

CHARACTERISTICS 

Values apply to either transistor section; Tj = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage Ic = 60 mA; IE = 0 65 — — V 

V(BR)CEO collector-emitter breakdown voltage IC = 150 mA; IB = 0 30 — — V 

V(BR)EBO emitter-base breakdown voltage IE = 3 mA; IC = 0 3 — — V 

ICES collector leakage current VCE = 28 V; VBE = 0 - - 10 mA 

hFE DC current gain VCE = 10 V; IC = 4.5 A 30 - 100 - 

OhFE DC current gain ratio of both sections VcE = 10 V; IC = 4.5 A 0.67 - 1.5 -

C collector capacitance VCE = 28 V; I E = ie= 0; 
f= 1 MHz 

- 75(11 - pF 

Note 

1. The value of C is that of the die only, it is not measurable because of the internal matching network. 
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Philips Semiconductors Preliminary specification 

UHF linear push-pull power transistor BLV862 

APPLICATION INFORMATION 
RF performance at Th = 25 °C in a common emitter test circuit. 

MODE OF OPERATION f Vice Ico 
(mA) 

PL
(W) (dB) 

G
(MHz) (V) (%) (dB) 

CW class-AB 860 28 2 x 400 150 
≥8.5 

typ. 10 
≥45 

typ.53 
≤i 

typ.0.5 

Ruggedness in class-AB operation 

The BLV862 is capable of withstanding a load mismatch corresponding to VSWR = 2: 1 through all phases under the 
conditions: VcE = 28 V; Ico = 2 x 400 mA; f = 860 MHz; Th = 25°C; PL = 150W; Rth nib-h = 0.15 K/W. 

12 

G P

(dB) 

8 

4 

MBG362 

G P

TI 

0  
0 

VCE = 28 V. 

'Co =2x 400 mA. 

1 = 850 MHz. 

50 100 

80 

T1 

(%) 

40 

20 

0 
150 200 

P L (w) 

Fig.2 Power gain and efficiency as functions of 
load power; typical Values. 

150 

100 

50 

MBG363 

0  
0 

VcE = 28 V. 

ICa = 2 x 400 mA. 

I = 850 MHz. 

10 20 30 
Pi(w) 

Fig.3 Load power as a function of input power; 
typical values. 
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 J L BLW29 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile 
transmitters with a nominal supply voltage of 13,5 V. Because of the high gain and excellent power 
handling capability, the transistor is especially suited for design of wide-band and semi-wide-band 
v.h.f. amplifiers. Together with a BFQ42 driver stage, the chain can deliver 15W with a maximum 
drive power of 120 mW at 175 MHz. The transistor is resistance stabilized and is guaranteed to with-
stand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VCE f PL Gp 7? zi YL 
V MHz W dB % S2 mS 

c.w. class-B 13,5 175 15 >10 >60 1,3+j0,68 180—j5 

c.w. class-B 12,5 175 15 typ. 10,5 typ. 67 - - 

MECHANICAL DATA 

Fig. 1 SOT-120-

5,9 
1 5, 5 

27,6 
24,9 

C 

9,8 max 

27,6 
24,9 

} 

7,5 (4x) mm 

b 

2,90 — 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

8,4 
max 

}

1,52 

1 
} 

8-32UNC 

1,6 y 
max 
8,65 ►
min 

2,6 
max ' 

Dimensions in mm 

-  "-0,14 

4,50 
~ 4,05 

13,0 7,5 y
11,0 ~ max 

metal 

BeO 
ceramic 

7Z69881.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW29 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

3 

2 

IC

(A) 

1 

0,5 

0,2 

0,1 

7Z77580 

2 

Fig. 2 D.C. SOAR. 

5 10 20 
VCE IV) 

60 

Prf 
(WI 

40 

20 

System ( I EC 134) 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 36 V 

max. 18 V 

max. 4V 

max. 2,75 A 

max. 8A 

max. 53 W 

—65 to + 150°C 

max. 200 °C 

7Z77581 

short - time 
  operation 
  during mismatch  

 continuous  
r.f. operation  

 derate by 
 0,3 W/K 

1

continuous . 
d.c. operation 
derate by 0,25 W/K ~w

50 Th °C) 100 

Fig, 3 R.F. power dissipation; VCE 16,5 V; 
f> 1 MHz, 

THERMAL RESISTANCE (dissipation = 15W; Tmb = 77°C, i.e. Th = 70°C) 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) 

Rth j-mb(rf) 

Rth mb-h 

= 3,7 K/W 

= 3,05 K/W 

= 0,45 K/W 
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V.H.F. power transistor BLW29 

CHARACTERISTICS 

T~ = 25 °C 

Collector-emitter breakdown voltage 
VBE=0; IC=15mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 5 mA 

Collector cut-off current 
VBE=0;VCE=18V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain* 
IC=1,75 A;VCE=5V 

Collector-emitter saturation voltage* 
IC=5A; IB=1A 

Transition frequency at f = 100 MHz* 
—IE = 1,75 A; VCB = 13,5 V 
—IE=5A;VCB=13,5V 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=13,5V 

Feedback capacitance at f = 1 MHz 
IC = 100 mA; VCE = 13,5 V 

Collector-stud capacitance 

* Measured under pulse conditions: tp S 200 µs; S 0,02. 

VIBR►CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

VCEsat 

fT 
fT 

> 36V 

> 18V 

> 4V 

< 5 mA 

> 

> 

4 mJ 

4 mJ 

typ. 40 
10 to 80 

typ. 1,5 V 

typ. 900 MHz 
typ. 825 MHz 

Cc typ. 43 pF 

Cre 

Ccs 

typ. 27 pF 

typ. 2 pF 
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BLW29 

60 

hFE 

40 

20 

0 
0 

7Z77582 

VCE = . 
13,5 V - 

5V 

5 

Fig. 4 Typical values; T( = 25 °C. 

1500 

fT

(MHz) 

1000 

500 

0 

IC (Al 

150 

Cc

(p F( 

100 

50 

0 

7Z77583 

typ 

10 0 10 VCB(V) 20 

Fig.5 IE=le =0;f=1 MHz;TJ=25°C. 

7177584 

typ 

0 2 4 

Fig. 6 VCB = 13,5 V; f = 100 MHz; Tj = 25 °C. 

8 
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V.H.F. power transistor BLW29 

II 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 

f (MHz) VCE (V) PL (W) Pg (W) Gp (dB) IC (A) 
n 

(%) 

zi ( 2) YL (mS) 

175 13,5 15 <1,5 > 10 <1,85 >60 1,3 + j0,68 180- j54 

175 12,5 15 typ.1,34 typ. 10,5 typ.1,8 typ.67 - - 

502 

Cl L1 

i 

C3a T.U.T. 

L3 
C2 C3b 

R1 U III L2 

L4 

L5 

Y- C4 

L6 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

C5 R2 
H 

H 

C7 

7Z77591.1 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 1 nF ceramic capacitor 
C5 = 100 nF polyester capacitor 

L1 ='/z turn Cu wire (1,6 mm); in dia. 6,0 mm; leads 2 x 5 mm 
L2 = L6 = Ferroxcube wide-band h.f, choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L4 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L5 = 4'/2 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm 
L7 = 2 turns closely wound enamelled Cu wire (1,6 mm); in dia. 6,0 mm; leads 2 x 5 mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 

50l 
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BLW29 

APPLICATION INFORMATION (continued) 

150 

L2 

Al 
-{  

st1'ip 

Cl C2 L1 

C3a 

L3 

a 
Cab 

L5 
fVCe ~ 

C4  
^ 5 h 82

i_4 

Q 

C7 

7Z77571.1 

7Z77572 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

72 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLW29 

30 

PL

(W) 

20 

10 

7277588 7277589 

Th=25 °C 

70 ° C 

0  
0 2 PS (W) 

Fig. 9 Typical values; f = 175 MHz; 
— VCE = 13,5 V; — — — VCE = 12,5 V. 

1 2  VCE 

VCEnom 

1 1 

4 

7Z77590 

20 

Gp 

(dB) 

15 

10 

5 

Gp 

Th = 25 ° C• 

i Th = 70 ° C 
n i i 

25 ° C 

70 ° C 

100 

n 
1%) 

75 

50 

25 

0   0 
0 10 20 PL (W) 30 

Fig. 10 Typical values; f = 175 MHz; 
—VCE= 13,5 V;---VCE= 12,5 V. 

Fig. 11 R.F. SOAR (short-time operation 
during mismatch); f = 175 MHz; Th = 70 °C; 

Rth mb-h = 0,45 K/W ; VCEnom = 13,5 V or 
12,5 V; PS = PSnom at VCEnom and 
VSWR = 1 

The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible 
output power under nominal conditions 
(VSWR = 1 ), as a function of the expected 
supply over-voltage ratio with VSWR as para-
meter. 
The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLW29 

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 S2 is recommended to avoid 
oscillation. This resistor must be effective for r.f. only. 

7Z77586 7 5 
ri 
xi 

1 S2) 
+5 

+2,5 

0 

-2,5 

5 

30 

Gp 

(d B) 

20 

10 

0 

xi 

J 
xi 

0 

250 0 

250 f (MHz) 500 

Fig. 12. 
7Z77585 

f (MHz) 500 

AL 

(S2) 

5 

2,5 

0 

7Z77587 

- R L 

NN

CL

AL. 

CL 

0 

Fig. 13. 

250 f MHz) 

0 

CL

(p F) 

500 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 13,5 V; PL = 15W; 
Th = 25 °C. 

Fig. 14. 

100 

200 

300 
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Philips Semiconductors Product specification 

VHF power transistor B LW30 

FEATURES 

• Emitter-ballasting resistors for an 
optimum temperature profile 

• Excellent reliability 

• Withstands full load mismatch. 

DESCRIPTION 

NPN silicon planar epitaxial 
transistor encapsulated in a 4-lead 
s inch SOT120 capstan envelope 
with a ceramic cap. It is designed for 
common emitter, class-B operation 
in mobile VHF transmitters with a 
supply voltage of 12.5 V. All leads 
are isolated from the stud. 

PINNING - SOT120 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

QUICK REFERENCE DATA 
RF performance at T,,. = 25 °C in a common emitter test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VCE 
(V) (W) 

GP
(dB) 

n~ 
(%) 

c.w. class-B 175 12.5 30 > 10 >55 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

PIN CONFIGURATION 

Fig.1 Simplified outline and symbol. 
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Philips Semiconductors Product specification 

VHF power transistor BLW30 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V collector-base voltage open emitter - 36 V 

VCEO collector-emitter voltage open base - 16 V 

VE60 emitter-base voltage open collector - 3 V 

I~, IcIAw collector current DC or average value - 6 A 

'CM collector current peak value 
f> 1 MHz 

- 18 A 

Pb, total power dissipation RF operation; 
f> 1 MHz; 
T, = 25 °C 

- 100 W 

T 9 storage temperature range —65 150 °C 

TI junction operating temperature — 200 °C 

120 
Pot 
(w) 

100 

60 

60 

40 

20 

0 

MRA382 

I 

0 20 40 60 60 100 120 

Th (°C) 

(I) Continuous RF operation (f> 1 MHz). 

(II) Short time operation during mismatch 
(f> 1 MHz). 

Fig.2 Power/temperature derating curve. 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

R,h i~wRr1 from junction to mounting base P,°, = 100 W; 
T, b =25°C 

1.75 MN 

R,h r -h from mounting base to heatsink 0.45 MN 
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CHARACTERISTICS 
Ti = 25 °C. 

Philips Semiconductors Product specification 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage open emitter; 

IC = 10 mA 
36 — — V 

V(BR)CEO collector-emitter breakdown voltage open base; 
Ic =25mA 

16 - - V 

V(BR)E emitter-base breakdown voltage open collector; 
IE =2mA 

3 - - V 

ICES collector-emitter leakage current VBE = 0; 
VCE= 16 V 

- - 10 mA 

hFE DC current gain VcE = 5 V; 
Ic =4A 

25 35 —

fT transition frequency VcE = 12.5 V; 
IE =4A; 
f = 500 MHz 

— 1.6 — GHz 

C° collector capacitance VCB = 12.5 V; 
IE= 1e= 0; 
f= 1 MHz 

— 90 100 pF 

C feedback capacitance VcE = 12.5 V; 
Ic=0; 
f= 1 MHz 

- 60 70 pF 

collector-stud capacitance f = 1 MHz - 2 - pF 

50 

hFE 

40 

30 

20 

10 

RA378 

VCE =5V 

VCE = 
12.5 V 

0 
0 4 8 12 16

'c (A) 

Fig.3 DC current gain as a function of collector 
current, typical values. 

250 
Cc

(pF) 
200 

150 

100 

50 

MRA374. I 

0  
0 4 

IE =ie =0;f=1 MHz. 

8 12 16 
vCB (v) 

Fig.4 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLW30 

2 

fT

(GHz) 

1.5 

1 

0.5 

0 
0 2 4 6 8 10 

~E (A) 

MRA375 

VCe = 12.5 V. 

Fig.5 Transition frequency as a function of 
emitter current, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLW30 

APPLICATION INFORMATION 
RF performance at T,, , = 25 °C in a common emitter test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

c.w. class-B 175 12.5 30 > 10 
typ. 11 

>55 
typ.60 

16 

op 
(dB) 

12 

8 

4 

0 

80 

n 
(4) 

60 

40 

20 

0 

Gp 11 

10 

MRA376 

20 30 40 
pL (w) 

Class-B operation; VCE = 12.5 V; f = 175 MHz. 

Fig.6 Gain and efficiency as functions of load 
power, typical values. 

Ruggedness in class-B operation 

The BLW30 is capable of 
withstanding a full load mismatch 
corresponding to VSWR = 50:1 
through all phases at rated output 
power, up to a supply voltage of 
15.5 V,andf=175 MHz. 

MRA361 
50 

PL
(w) 

40 

30 

20 

10 

0 
0 2 3 4 5 6 

PIN (w) 

Class-B operation; VCE = 12.5 V; f= 175 MHz. 

Fig.7 Load power as a function of drive power, 
typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLW3O 

List of components (see test circuit) 

Fig.8 Class-B test circuit at f = 175 MHz. 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl film dielectric trimmer 2.5 to 20 pF 2222 809 07004 

C2, C7 film dielectric trimmer 4 to 40 pF 2222 809 07008 

C3a, C3b 500 V ceramic capacitor 47 pF 

C4 ceramic capacitor 120 pF 

C5 polyester capacitor 100 nF 

C6 film dielectric trimmer 7 to 100 pF 2222 809 07015 

Li 1/ 2 turn enamelled 1.6 mm copper wire int. dia. 6 mm; 
leads 2 x 5 mm 

L2 7 turns closely wound enamelled 0.5 mm 
copper wire 

100 nH in dia. 3 mm; 
leads 2 x 5 mm 

L3, L7 grade 3B Ferroxcube wideband HF choke 4312 020 36640 

L4, L5 stripline (note 1) 12 mm x 6 mm; 
note 2 

L6 31 turns closely wound enamelled 
1.6 mm copper wire 

in dia. 6 mm; 
leads 2 x 5 mm 

L8 1 turn enamelled 1.6 mm copper wire in dia. 6 mm; 
leads 2 x 5 mm 

R1, R2 0.25W carbon resistor 10 Q, 5% 

Notes 

1. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric, thickness 
1/ 16 inch. 

2. Taps for capacitors C3a and C3b are situated 5 mm from the transistor. 
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Philips Semiconductors Product specification 

VHF power transistor BLW30 

150 

0 

C1 

O 

0 

 J 

L3 L7 
0 

Ca +Vcc a 

Rt -4J-  } R2 

_ 2L  -L C3a   ~} 

C2 L7 I OLI

0 
C3b 

0 
rMt 

L6 

L5 

[ s n c7 
La 

It )I O 

0 

72 

]2))5)3.1 

The circuit and components are situated on one side of an epoxy fibre-glass board; the other side is unetched 
and serves as a ground plane. Earth connections are made by means of hollow rivets and copper straps under 
the emitters, to provide a direct contact between the component side and the ground plane. 

Fig.9 Component layout for 175 MHz class-B test circuit. 
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Philips Semiconductors Product specification 

VHF power transistor BLW30 

3 

zi
(O) 

2 

1 

0 
100 150 200 f 

250 (MHz) 

MRA379 

r i

Class-B operation; VCE = 12.5 V; PL = 30 W. 

Fig.10 Input impedance (series components) as 
a function of frequency, typical values. 

Fig.12 Definition of transistor impedance. 

4 
ZL
(R) 

3 

2 

1 

0 

1 

_2

MRA380 

HL

XL

100 150 200 f (MHz) 250 

Class-B operation; VCE = 12.5 V; PL = 30W. 

Fig. 11 Load impedance (series components) as 
a function of frequency, typical values. 

Gp 

(dB) 
15 

10 

5 

0 
100 150 200 250 

f (MHz) 

MRA377 

Class-B operation; VCE = 12.5 V; PL = 30 W. 

Fig.13 Power gain as a function of frequency, 
typical values. 

September 1991 502 



 J L BLW31 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile 
transmitters with a nominal supply voltage of 13,5 V. Because of the high gain and excellent power 
handling capability, the transistor is especially suited for design of wide-band and semi-wide-band 
v.h.f. amplifiers. Together with a BFQ43 driver stage, the chain can deliver 28 W with a maximum drive 
power of 250 mW at 175 MHz. The transistor is resistance stabilized and is guaranteed to withstand 
severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VC E f PL Gp 17 ~i YL 
V MHz W dB % S2 mS 

c.w. class-B 13,5 175 28 >9 > 60 0,9 + j0,9 380 + j40 

c.w. class-B 12,5 175 28 typ. 9,5 tvp. 70 - - 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5,9 
5,5 

27,6 
24,9 

/ -~ 

C 

9,8 max 

27,6 
24,9 

} 

7,5 (4x1 
mm 

b 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

8,4 
max 

1,52 

} 

2,90 -► 

8-32uNc 

2,6 
maxim

Dimensions in mm 

0,14 

4,50 
— 4,05 

13,0 7,5 y
11,0 max 

metal 

Be0 
ceramic 

7Z69881 .3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW31 

RATINGS 

Limiting values in accordance with the Absolute Maximum System ( I EC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f > 1 MHz); Tmb = 25°C 

Storage temperature 

Operating junction temperature 

20 

IC

IA) 

10 

5 

2 

1 

7Z77592 

Tmb=25°C 

Th = 70 ° C 

5 

Fig. 2 D.C. SOAR. 

10 20 30 
VCE IV) 

100 

Prf 
IW) 

75 

50 

25 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 36 V 

max. 18 V 

max. 4V 

max. 6A 

max. 15 A 

max. 96 W 

—65 to + 150°C 

max. 200 °C 
7Z77593 

short -time operation 
during mismatch 

 continuous 
~r.f. operation 

derate by 
 ̀ 0,48 W/K 

continuous \ 
d.c. operation  

  derate by '\ 
  by 0,39 W/K  

0 50 100 150 
Th (° C) 

Fig. 3 R.F. power dissipation; VCE 16,5 V; 
f> 1 MHz. 

THERMAL RESISTANCE (dissipation = 25 W; Tmb = 81 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,4 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,85 K/W 

From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor BLW31  _.J L 
CHARACTERISTICS 

T~ = 25 °C 

Collector-emitter breakdown voltage 
VBE=0; IC=25mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE=0;VCE=18V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain* 
IC=3,5A;VCE=5V 

Collector-emitter saturation voltage* 
IC=10 A; IB=2A 

Transition frequency at f = 100 MHz* 
-IE = 3,5 A; VCB = 13,5 V 
-IE = 10 A; VCB= 13,5 V 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=13,5V 

Feedback capacitance at f = 1 MHz 
IC=100 mA; VCE=13,5V 

Collector-stud capacitance 

* Measured under pulse conditions: tp 5 200 µs; 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

VCEsat 

fT 
fT 

> 36V 

> 18V 

> 4V 

G 10 mA 

> 
> 

8 mJ 
8 mJ 

typ. 40 
10 to 80 

typ. 1,8 V 

typ. 850 MHz 
typ. 700 MHz 

Cc typ• 92 pF 

Cre 

Ccs 

typ. 58 pF 

typ. 2 pF 
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 J~ 

60 

hFE 

40 

20 

7Z77595 300  7Z77598 

VCE = 13,5 V 

5V 

0  
0 10 IC IA) 

Fig. 4 Typical values; Ti = 25 °C. 

1000 

fT

(MHz). 

500 

0 

20 

Cc

(p F) 

200 

100 

0 
0 10 VCB (V 20 

Fig.5 IE=le =0;f=1 MHz;Tj=25°C. 

7Z77597 

typ 

typ 

0 5 10 

Fig. 6 VCB = 13,5 V; f = 100 MHz; T~ = 25 °C. 

—IE IA) 15 
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V.H.F. power transistor BLW31 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th=25°C 

f (MHz) VCE (V) PL(W) PS (W) Gp (dB) IC (A) r7 (%) zi ( 2) YL (mS) 

175 13,5 28 <3,5 >9 <3,45 > 60 0,9 + j0,9 380 + j40 

175 12,5 28 typ.3,15 typ.9,5 typ.3,2 typ.70 — — 

50t2 

Cl L1 
C3a T T.U.T. 

C2 L2 C3b 

R1 ■ III L3 

L4 

L5 

L6 

C4 

L7 

L8 C6 

C5 R2 L

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

C7 

7 Z 7 7603.1 

50 St 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor 
C5 = 100 nF polyester capacitor 
C6 = 7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015) 

L1 ='/z turn Cu wire (1,6 mm); in dia. 6,0 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 3'/2 turns closely wound enamelled Cu wire (1,6 mm) in dia. 6,0 mm; leads 2 x 5 mm 
L8 = 1 turn Cu wire (1,6 mm) int. dia. 6,0 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. S. 
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BLW31 

 J  
APPLICATION INFORMATION (continued) 

150 

7Z?7573. 

72 

7Z77574 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

508 August 1986 



V.H.F. power transistor 

50 

PL

(WI 

25 

7Z77599 

Th = 25 ° C 

 70 ° C 

/ 

/ 

/ 

/ 

/ 

I  
25 5 PS (WI 7 5

Fig. 9 Typical values; f = 175 MHz; 
  VCE = 13,5 V; — — — VCE = 12,5 V. 

7Z77601 

35 

PLrom 
(WI 

(VSWR= 1) 

30 

25 
12  VCE 

VCEnom 

5 

7277600 

BLW31 

N 

i 

n 

i 

L 

100 

50 

0   0 
0 25 PL(W) 50 

Fig. 10 Typical values; f = 175 MHz; 
— VCE = 13,5 V; — — — VCE = 12,5 V. 

Fig. 11 R.F. SOAR (short-time operation 
during mismatch); f = 175 MHz; Th = 70°C; 

Rth mb-h = 0,45 K/W ; VCEnom = 13,5 V or 
12,5 V; PS = PSnom at VCEnom and 
VSWR = 1 

The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible 
output power under nominal conditions 
(VSWR = 1), as a function of the expected 
supply over-voltage ratio with VSWR as para-
meter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLW31 

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 S2 is recommended to avoid 
oscillation. This resistor must be effective for r.f. only. 

7Z77594 

+1 

0 

-2 

3 

30 

Gp

1d B) 

20 

10 

0 

ri xi 

ri 

0 

Fig. 12. 

200 f MHz) 400 

7Z77596 

0 200 f (MHz) 400 

4 

R L

(2) 
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2 

1 

7Z77602 

R L

R L

\

CL

z i  

0 200 

Fig. 13. 

+500 

CL
(pF) 

+250 

0 

f (MHz) 400 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 13,5 V; I = 28 W; 
Th = 25 °C. 

Fig. 14. 
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 J L BLW32 

U.H.F. LINEAR POWER TRANSISTOR 

I 
N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for 
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation 
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an 
optimum temperature profile on the crystal area. The combination of optimum thermal design and the 
application of gold sandwich metallization realizes excellent reliability properties. 

The transistor has a '/4"  capstan envelope with ceramic cap. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation fvision 
MHz 

VCE 
V 

IC 
mA 

Th 
oC 

dim * 
dB 

Po sync * 
W 

Gp 
dB 

class-A; linear amplifier 860 
860 

25 
25 

150 
150 

70 
25 

-60 
-60 

> 0,5 
typ.0,63 

> 11 
typ. 12,2 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 
5,9 
5,5 ~14x1 Fig. 1 SOT122A. — 

27,6 
24,9 

mm 814x1 

-► 7,6 max -

27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

f 8,5 —. 

1,52 

7Z76390.4 

Dimensions in mm 

3,25 
2,80~

12,0 
~- 11,0 —~ 

metal 
BeO 

ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

•') 
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BLW32 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f > 1 MHz 

Total power dissipation up to Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

2 

IC

(A) 

1 

0,5 

0,1 

7Z77104.1 

Tmb=25 ° C -

11) 

Th =70° C 

5 10 20 
VCE (V) 

30 

(1) Second breakdown limit (independent 
of temperature). 

Fig. 2 D.C. SOAR. 

15 

Ptot 
IW) 

10 

THERMAL RESISTANCE (see Fig. 4) 

From junction to mounting base 
(dissipation = 3,75 W; Tmb = 72,3 °C; i.e. Th = 70 °C) 

From mounting base to heatsink 

5 

VCESM 

VCEO 

VEBO 

max. 50 V 

max. 30 V 

max. 4V 

IC max. 650 mA 

ICM max. 1000 mA 

Ptot max. 10,8 W 

Tstg 
Tj 

—65 to +150 °C 

max. 200 °C 

7Z77705.1 

0 0 50 Th oC 100 

Fig. 3 Power derating curve vs. temperature. 

Rth j mb = 

Rth mb-h = 

15,0 K/W 

0,6 K/W 
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U.H.F. linear power transistor  J L BLW32 

18 

Rthj-h 
(K/W) 

16 

14 

12 

10 
0 

7Z77709.1 

5 10 Ptot ( W 15 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. ( Rth mb-h = 0,6 K/W.) 

Example 

Nominal class-A operation: VCE = 25 V; IC = 150 mA; Th = 70°C. 

Fig. 4 shows: Rth j-h max. 15,6 K/W 
Tj max. 130 °C 

Typical device: Rth j-h typ. 13,5 K/W 
Tj typ. 120 °C 

i 

") 
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BLW32 .JL 
CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE=0; IC=2mA V(BR)CES > 50V 

open base; IC = 15 mA V(BR)CEO > 30V 

Emitter-base breakdown voltage 
open collector; IE = 1 mA V(BR)EBO > 4V 

Collector cut-off current 
VBE=0; VCE=30V ICES < 0,5 mA 
VBE=0; VCE=30 V;T = 175°C ICES < 1,2 mA 

D.C. current gain 
IC=150mA; VCE=25V 

IC = 150 mA; VCE = 25 V; T1 = 175 °C 

hFE 

hFE 

> 
typ. 

G 

20 
40 

120 

Collector-emitter saturation voltage 
IC=300mA; IB=30mA VCEsat typ. 500 mV 

Transition frequency at f = 500 MHz ** 
-IE=150 mA; VCB=25V fT typ. 3,5 GHz 
-IE=300 mA; VCB=25V fT typ. 3,4 GHz 

Collector capacitance at f = 1 MHz 
IE=Ie =0 VCB=25V Cc typ. 3,7 pF 

Feedback capacitance at f = 1 MHz 
IC=10mA; VCE=25V Cre typ. 1,9 pF 

Collector-stud capacitance Ccs typ. 1,2 pF 

* Measured under pulse conditions: tp 300 µs; S 0,02. 
** Measured under pulse conditions: tp 50 µs; S < 0,01. 
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U.H.F. linear power transistor BLW32 

7278616 

50 

h FE 

25 

0 

4 

fT

(GHz) 

2 

 VCE _-
 25 V - 

5V 

0 250 500 IC ( mA 750 

10 

Cc

(pF) 

5 

7Z78618 

typ 

0  
0 10 20 VCB (V 30 

Fig. 5 Typical values; T~ = 25 °C. Fig. 6 IE = le = 0; f = 1 MHz; T~ = 25 °C. 

7Z78625 

typ 

t 

\ 

N

0 
0 250 500 

Fig.7 VCB = 25 V; f = 500 MHz; T1=25°C. 

—I E (mA) 750 
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BLW32 

APPLICATION INFORMATION 

(vision (MHz) VCE (V) IC (mA) Th (°C) dim (dB) * Posync (W) * Gp (dB) 

860 25 150 70 -60 > 0,5 > 11 

860 25 150 70 -60 typ. 0,58 typ. 12,2 
860 25 150 25 -60 typ. 0,63 typ. 12,2 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

+VBB +VCC 

Fig. 8 Test circuit at fvision = 860 MHz. 

List of components: 

Cl = C7 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003) 
C2 = C6 = C8 = 1 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) placed 24 mm, 17 mm 

and 45 mm respectively from transistor edge 
C3 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 
C4 = C5 = 3 pF multilayer chip capacitor (ATC 100A-3R0-C-PX-50) 
C9 = C12 = 1 nF chip capacitor 
C10 = 100 nF polyester capacitor 
C11 = C13 = 470 nF polyester capacitor 
C14 = 10 nF polyester capacitor 
C15 = 3,3µF/40 V solid aluminium electrolytic capacitor 

L1 = stripline (5,0 mm x 4,5 mm) 
L2 = stripline (13,2 mm x 4,5 mm) 
L3 = stripline (15,0 mm x 4,5 mm) 
L4 = micro choke 0,47µH (cat. no. 4322 057 04770) 
L5 = 4 turns closely wound enamelled Cu wire (1,0 mm); in dia. 5,5 mm; leads 2 x 4 mm 
L6 = stripline (37,0 mm x 4,5 mm) 
L7 = stripline (13,5 mm x 4,5 mm) 

L1; L2; L3; L6 and L7 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass 
dielectric (Cr = 2,74); thickness 1/16". 

Component layout and printed-circuit board for 860 MHz test circuit are shown in Fig. 9. For bias 
circuit see Fig. 10. 
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U.H.F, linear power transistor BLW32 

7 Z78881 

114,5 mm 

7Z78878 

46 mm 

Fig. 9 Component layout and printed-circuit board for 860 MHz test circuit. 

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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BLW32 JL 
+vs List of components: 

+ Cl = 100 pF ceramic capacitor 
D21 R6 

C2 = C3 = 100 nF polyester capacitor 

D1 R1 +vc

C4 = 10 µF/25 V solid aluminium 
electrolytic capacitor 

R1 = 150 S2 carbon resistor (0,25W) 
62 161 R2 = 100 SZ preset potentiometer (0,1 W) 

1 

TC3 
C1= =C2 67 

—i-- I—
R3 = 82 St carbon resistor (0,25 W) 
R4 = R5 = 2,2 kS2 carbon resistor (0,25W) 

R3 +v86 R6 = 12 S2 carbon resistor (0,5 W) •• 
--~ I—

R8 R7 = R8 = 820 SZ carbon resistor (0,25 W) 

1'1 R9 
R9 = 33 S2 carbon resistor (0,25 W) 

64 R5 D1 = BZY88-C3V3 
D2 = 8Y206 

0 TR1 = BD136 
7Z77949 

Fig. 10 Bias circuit for class-A amplifier at 

(vision = 860 MHz. 

50 

dim 
(dB) 

55 

60 

65 

7278624.1 
r 

i 
I 

dim 

/ 
!

/ 

/ 

/ 
/ 

/

/ 
/ 

/

/ 
/

/ 

t
I 

/ i 

30 

dcm 
1%1 

20 

10 

0 
0 05 15 Ro sy nc lW 2 

Fig. 11 Intermodulation distortion (dim)* and cross-modulation 
distortion (dcm)** as a function of output power. Typical values; 

VCE = 25 V; IC = 150 mA; fvision = 860 MHz; --- Th = 25°C; 
— Th = 70°C. 

Information for wideband application from 470 to 860 MHz available on request. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal <-75 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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U.H.F. linear power transistor BLW32 

10 

ri ~xi 
( 2) 

0 

—10 

—20 

—30 

7277706.1 

r i

10 10 2 f (MHz 103

100 

R L,XL 
1St) 

75 

50 

25 

0 

7Z77707.1 

10 10 2 f (MHz 103

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

35 

25 

15 

5 

7277708.1 

10 102 f ( MHz 

Fig. 14. 

103

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 150 mA; 
Th = 70 °C. 

Ruggedness 

The BLW32 is capable of withstanding a load 
mismatch (VSWR = 50 through all phases) 
under the following conditions: 

f=860MHz;VCE=25V; IC=150mA; 
Th = 70°C and PL = 1 W. 
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BLW33 I 
U.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for 
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation 
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an 
optimum temperature profile on the crystal area. The combination of optimum thermal design and the 
application of gold sandwich metallization realizes excellent reliability properties. 

The transistor has a %" capstan envelope with ceramic cap. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation fvision 
MHz 

VCE 
V 

IC 
mA 

Th 
°C 

dim * 
dB 

10 sync * 
W 

Gp 
dB 

class-A; linear amplifier 860 
860 

25 
25 

300 
300 

70 
25 

-60 
-60 

> 1,0 
typ. 1,15 

> 10,0 
typ. 10,5 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB(, zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 

Fig. 1 S0T122A. -. 5'95,5 

27,6 
24,9 

-'-14x) 

7,6 max f -

27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 N m 
(8,5 kg cm) 

1,52 

8,5 —

Dimensions in mm 

metal 
BeO 
ceramic 

7Z76390.4 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

I 
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BLW33 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation up to Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

2 

IC

(A) 

1 

0,5 

0,1 

7277710.1 

Tmb = 25 ° C 

Th =70 

5 10 20 
VCE (V) 

(1) Second breakdown limit (independent 
of temperature). 

Fig. 2 D.C. SOAR. 

30 

30 

Ptot 
(W) 

20 

10 

0 

THERMAL RESISTANCE (see Fig. 4) 

From junction to mounting base 
(dissipation = 7,5W; Tmb = 74,5 °C; i.e. Th = 70°C) 

From mounting base to heatsink 

VCESM 

VCEO 

VEBO 

IC 

ICM 

Ptot 

Tstg 
Tj 

max. 50 V 

max. 30 V 

max. 4V 

max. 1,25 A 

max. 1,9 A 

max. 19,3 W 

—65 to +150 °C 

max. 200 °C 

7277711.1 

0 50 Th(°C) 100 

Fig. 3 'ower derating curve vs. temperature. 

Rth j-mb = 

Rth mb-h = 

10,1 K/W 

0,6 K/W 
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U.H.F. linear power transistor BLW33 

15 

Rth j-h 

(K/W) 

10 

5 

0 

717771 5.1 Th =125 ° C 100 ° C 

I 
/ 

i 
/ 

/ 
r 

-I 
~n 

O 
O 

C) 

N 
(T 

C) 

of 
O 

C) 

V 
c) 

() 

N 
O 
O 

C) 

0 10 'tot (W )

75°C 

50°C 

25 ° C 

0 °C 

20 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W.) 

Example 

Nominal class-A operation: VCE = 25 V; IC = 300 mA; Th = 70 °C. 

Fig. 4 shows: Rth j-h max. 10,7 K/W 
Tj max. 150 °C 

Typical device: Rth j h typ. 8,25 K/W 
Tj typ. 132 °C 
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BLW33  J L 
CHARACTERISTICS 

T) = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VgE=0; IC=4mA V(BR)CES > 50V 

open base; IC = 30 mA V(BR)CEO > 30V 

Emitter-base breakdown voltage 
open collector; IE = 2 mA V(BR)EBO > 4V 

Collector cut-off current 
VgE=0;VCE=30V ICES < 1,0 mA 
VgE=0;VCE=30 V;T~=175°C ICES < 2,5 mA 

D.C. current gain 
IC=300 mA; VCE=25V 

IC=300mA;VCE=25V;TJ=175°C 

hFE 

hFE 

> 
typ. 

< 

20 
40 

120 

Collector-emitter saturation voltage * 
IC=600mA; 1g=60mA VCEsat typ. 450 mV 

Transition frequency at f = 500 MHz ** 
-IE=300 mA; VCg=25V fT typ. 3,4 GHz 
-IE=600 mA; VCg=25V fT typ. 3,1 GHz 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCg=25V Cc typ. 6,6 pF 

Feedback capacitance at f = 1 MHz 
IC=20 mA; VCE=25V Cre typ. 3,5 pF 

Collector-stud capacitance Ccs typ. 1,2 pF 

* Measured under pulse conditions: tp 300 µs; S 0,02. 
** Measured under pulse conditions: tp 5 50 µs; S 5 0,01. 
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U.H.F. linear power transistor BLW33 

50 

h FE 

25 

0 0

4 

fT

(GHz) 

2 

0 

7Z78617 

20 

Cc
(pH 

15 

10 

5 

0 0 

VCE 
25 V 

- 

5V 

05 IC(A) 15

Fig. 5 Typical values; Tj = 25 °C. 

7Z78619 

typ 

10 20 VCB 
v 

30 

Fig.6 IE=le =0;f=1 MHz;Tj=25°C. 

7178623 

typ 

N 

\ 

0 05 1 

Fig.7 VCB=25V;f=500MHz;Tj=25°C. 

—IE (A) 15 
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BLW33 

APPLICATION INFORMATION 

(vision (MHz) VCE (V) IC (mA) Th (° C) dim (dB) * Posync (W) * Gp (dB) 

860 25 300 70 -60 > 1,0 > 10 

860 25 300 70 -60 typ. 1,07 typ. 10,5 

860 25 300 25 -60 typ. 1,15 typ. 10,5 

* Three-tone test method (vision carrier —8 d6, sound carrier —7 dB, sideband signal —16 dB), zero dB 

corresponds to peak sync level. 

502 

1'II 
C9 C10 C1, 

+VBB +ACC 
Fig. 8 Test circuit at fvision = 860 MHz. 

List of components: 

C1 = C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 05003) 
C2 = C6 = C8 = 1 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) placed 24 mm, 8 mm 

and 46 mm respectively from transistor edge 
C4 = C5 = 4,3 pF multilayer chip capacitor (ATC 100A-4R3-C-PX-50) 
C7 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 
C9 = C12 = 1 nF chip capacitor 
C10 = 100 nF polyester capacitor 
C11 = C13 = 470 nF polyester capacitor 
C14 = 10 nF polyester capacitor 
C15 = 3,3µF/40 F solid aluminium electrolytic capacitor 

L1 = stripline (5,2 mm x 4,5 mm) 
L2 = stripline (13,2 mm x 4,5 mm) 
L3 = stripline (15,0 mm x 4,5 mm) 
L4 = micro choke 0,47 µH (cat. no. 4322 057 04770) 
L5 = stripline (see Fig. 9 printed-circuit board layout) 
L6 = 4 turns closely wound enamelled Cu wire (1,0 mm); in dia. 5,5 mm; leads 2 x 4 mm 
L7 = stripline (37,0 mm x 4,5 mm) 
L8 = stripline (13,5 mm x 4,5 mm) 

L1; L2; L3; L5; L7 and L8 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-
glass dielectric (Er = 2,74); thickness 1/16". 

50 St 

7178876.1 

526 August 1986 



For bias circuit see Fig. 10. 

I 

V 

U.H.F. linear power transistor 

7Z7888o 

114,5 mm 

BLW33 

46 mm 

7Z78879 

Fig. 9 Component layout and printed-circuit board for 860 MHz test circuit. 

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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BLW33 

C1= 

7Z77949 

1 
R5 

TC3

R6 

TR1 

R7 

~— +vsB 
 H 
RB 

+„ List of components: 
5 

+vcC 

R9 

Fig. 10 Bias circuit for class-A linear amplifier 
at fvision = 860 MHz. 

50 

dim 
(dB) 

—55 

60 

65 

Cl = 100 pF ceramic capacitor 
C2 = C3 = 100 nF polyester capacitor 
C4 = 10 µF/25 V solid aluminium 

electrolytic capacitor 

R1 = 150 S2 carbon resistor (0,25W) 
R2 = 100 SZ preset potentiometer (0,1 W) 
R3 = 82 S2 carbon resistor (0,25 W) 
R4 = R5 = 2,2 kS2 carbon resistor (0,25 W) 
R6 = 6 S2; parallel connection of 2 x 12 S2 

carbon resistors (0,5 W each) 
R7 = R8 = 820 S2 carbon resistor (0,25 W) 
R9 = 33 S2 carbon resistor (0,25 W) 

D1 = BZY88-C3V3 
° 02 = BY206 

TR1 = BD136 

727862 .1 

/ 
/ 

/ 

r 

/ 

/
r{ 

dcm

/ 

/
r 
/ 

t / / 

0 
6/

2 
3 Ro SVnc (w 

4 

30 

dcm 
1%) 

20 

10 

0 

Fig. 11 Intermodulation distortion (dim)* and cross-modulation 
distortion (dcm)** as a function of output power. Typical values; 
VCE = 25 V; IC = 300 mA; fvision = 860 MHz; --- Th = 25°C; 
 Th = 70°C. 

Information for wideband application from 470 to 860 MHz available on request. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal 5 —75 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 

528 August 1986 



U.H.F. linear power transistor BLW33 
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Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

35 

Gp

(dB) 

25 

15 
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7Z77714.1 

10 102 f (MHz) 

Fig. 14. 

10 3

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 300 mA; 
Th = 70 °C. 

Ruggedness 

The BLW33 is capable of withstanding a load 
mismatch (VSWR = 50 through all phases) 
under the following conditions: 

f = 860 MHz; VCE = 25 V; IC = 300 mA; 
Th = 70°C and I'L = 2W. 
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 J L BLW34 

U.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for 
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation 
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an 
optimum temperature profile on the crystal area. The combination of optimum thermal design and the 
application of gold sandwich metallization realizes excellent reliability properties. 

The transistor has a %" capstan envelope with ceramic cap. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation fvision 
MHz 

VCE 
V 

IC 
mA 

Th 
oC 

dim * 
dB 

Po sync * 
W 

Gp 
dB 

class-A; linear amplifier 860 
860 

25 
25 

600 
600 

70 
25 

-60 
-60 

> 1,8 
typ.2,15 

> 9 
typ. 10,2 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 

F ig.1 SOT 122A. — 5 9 
5,5 

276 
24,9 

y 7,6 max 
27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

-(4x1 

I 

mn 

(4x) 

5 

f 

Dimensions in mm 

1,52 

f 

8-32UNC 

7Z76390.4 

metal 
Be0 
ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

I 1 
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BLW34 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average IC max. 2,25 A 

(peak value); f> 1 MHz ICM max. 3,5 A 

Total power dissipation at Tmb = 25 °C Ptot max. 31 W 

Storage temperature Tstg —65 to +150 °C 

Operating junction temperature Tj max. 200 °C 

4 

IC

(A) 

2 

1 

0,5 

0,2 

7277716.1 

Tmb =25 ° C 

(1) 

Th =70 ° C 

5 10 VCE (V) 20 30 

40 

Ptot 
(WI 

30 

20 

VCESM 

VCEO 

VEBO 

max. 50 V 

max. 30 V 

max. 4V 

7277717.1 

10  
0 50 Th(°C) 100 

(1) Second breakdown limit (independent 
of temperature). 

Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature. 

THERMAL RESISTANCE (see Fig. 4) 

From junction to mounting base 
(dissipation = 15W; Tmb = 79 °C; i.e. Th = 70 °C) Rth j-mb = 6,2 K/W 

From mounting base to heatsink Rth mb-h = 0,6 K/W 
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U.H.F. linear power transistor BLW34 
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W.) 

Example 

Nominal class-A operation: VCE = 25 V; IC = 600 mA; Th = 70°C. 

Fig. 4 shows: Rth j-h max. 6,75 K/W 
Ti max. 170 °C 

Typical device: Rth j h typ. 5,45 K/W 
Tj typ. 152 °C 
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BLW34 

CHARACTERISTICS 

T 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE=0; IC=8mA V(BR)CES > 50V 

open base; IC = 60 mA V(BR)CEO > 30V 

Emitter-base breakdown voltage 
open collector; I E = 4 mA V(BR)EBO > 4V 

Collector cut-off current 
VBE = 0; VCE = 30 V ICES < 2,0 mA 
VBE=0; VCE=30 V;T =175°C ICES < 5,0 mA 

D.C. current gain 
IC=600mA; VCE=25V 

IC=600mA; VCE=25 V; T1=175°C 

hFE 

hFE 

> 
typ. 

< 

20 
40 

120 

Collector-emitter saturation voltage 
IC = 1,2 A; IB = 0,12 A VCEsat typ. 450 mV 

Transition frequency at f = 500 MHz ** 
-IE=0,6A;VCB=25V fT typ. 3,3 GHz 
—IE=1,2A;VCB=25V fT typ. 3,0 GHz 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=25V Cc typ. 13,5 pF 

Feedback capacitance at f = 1 MHz 
IC = 40 mA; VCE = 25 V Cre typ. 8,4 pF 

Collector-stud capacitance Ccs typ. 1,2 pF 

* Measured under pulse conditions: tp 300 µs; S 0,02. 
** Measured under pulse conditions: tp 5 50 µs; S 0,01. 
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U.H.F. linear power transistor BLW34 
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hFE 
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7Z78615 

i 
/ 

1 VCE = 
25 V 

5V 

0  
0 
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fT
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Fig. 5 Typical values; T = 25 °C. 
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Fig.6 IE= 1e =0;f= 1 MHz;T1=25°C. 
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Fig.7 VCB=25V;f=500MHz;T~=25°C 
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BLW34 

APPLICATION INFORMATION 

(vision (MHz) VCE (V) IC (mA) Th (° C) dim (dB) * Posync (W) * Gp (dB) 

860 25 600 70 -60 > 1,8 > 9 
860 25 600 70 -60 typ. 1,9 typ. 10,2 
860 25 600 25 -60 typ. 2,15 typ. 10,2 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

+VBB +VCC 

Fig. 8 Test circuit at fvision = 860 MHz. 

List of components: 

C1 = C5 = 1,8 to 10 pF film dielectric trimmer (cat. no. 2222 809 05002) 
C2 = C6 = 1 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001) placed 13,5 mm and 46 mm 

respectively from transistor edge 
C3 = C4 = 2 pF multilayer chip capacitor (ATC 100A-2RO-C-PX-50) 
C7 = C10 = 1 nF chip capacitor 
C8 = 100 nF polyester capacitor 
C9 = C12 = 470 nF polyester capacitor 
C11 = 10 nF polyester capacitor 
C13 = 3,3µF/40 V solid aluminium electrolytic capacitor 

L1 = stripline (9,2 mm x 7,0 mm) 
L2 = stripline (14,2 mm x 7,0 mm) 
L3 = micro choke 0,47 µH (cat. no. 4322 057 04770) 
L4 = stripline (see Fig. 9 printed-circuit board layout) 
L5 = 34 mm straight Cu wire (1,0 mm); height above print 3,3 mm 
L6 = stripline (41,0 mm x 7,0 mm) 
L7 = stripline (8,7 mm x 7,0 mm) 

L1; L2; L4; L6 and L7 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass 
dielectric (er = 2,74►; thickness 1/16". 

Component layout and printed-circuit board for 860 MHz test circuit are shown in Fig. 9. For bias 
circuit see Fig. 10. 

536 August 1986 



U.H.F. linear power transistor BLW34 

1 
7Z7aaaz 

95 mm 

7278877 

46 mm 

Fig. 9 Component layout and printed-circuit board for 860 MHz test circuit. 

The circuit and the components are situated on one sode of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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BLW34 

Fig. 10 Bias circuit for class-A linear amplifier at 

fvision = 860 MHz. 

50 

dim 
(dB) 

60 

70 

List of components: 

Cl  pF ceramic capacitor 
C2 = C3 = 100 nF polyester capacitor 
C4 = 10 µF/25 V solid aluminium 

electrolytic capacitor 
Al = 150 S2 carbon resistor (0,25 W) 
R2 = 100 St preset potentiometer (0,1 W) 
R3 = 82 S2 carbon resistor (0,25 W) 
R4 = R5 = 2,2 kSl carbon resistor (0,25 W) 
R6 = 2,8 S2; parallel connection of 

2 x 5,6 St carbon resistors (0,5 W each) 
R7 = R8 = 820 S2 carbon resistor (0,25 W) 
R9 = 33 S2 carbon resistor (0,25 W) 
D1 = BZY88-C3V3 
D2 = BY206 
TR1 = 8D136 

)2]8622.1 

/ 
7-

/ 
/ 

/ 
/ 

/ 

/
7-

/ 
/ 

/

/ 

do m 
/

0 2 4 Po sync ( W ) 
0 

6 

20 

Fig. 11 Intermodulation distortion (dim)* and cross-modulation distortion (dcm)** 
as a function of output power. Typical values; VCE = 25 V; IC = 600 mA; 
fvision = 860 MHz; --- Th = 25 °C;  Th = 70°C. 

Information for wideband application from 470 to 860 MHz available on request. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal c  —75 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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U.H.F. linear power transistor BLW34 
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Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 
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25 
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7277720.1 
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Fig. 14. 

f (MHz 10 3

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 600 mA; 
Th = 70 °C. 

Ruggedness 

The BLW34 is capable of withstanding a load 
mismatch (VSWR = 50 through all phases) 
under the following conditions: 

f = 860 MHz; VCE = 25 V; IC = 600 mA; 
Th=70°C and PL=4W. 

•") 
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Philips Semiconductors Product specification 

VHF power transistor BLW40 

FEATURES 

• Emitter-ballasting resistors for an 
optimum temperature profile 

• Gold metallization ensures 
excellent reliability. 

DESCRIPTION 

NPN silicon planar epitaxial 
transistor encapsulated in a 4-lead 
SOT120 stud envelope with a 
ceramic cap. It is designed for 
common emitter, class-B operation 
in mobile VHF transmitters with a 
supply voltage of 12.5 V. All leads 
are isolated from the mounting 
flange. 

PINNING - SOT120 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

QUICK REFERENCE DATA 
RF performance at T,t  = 25 °C in a common emitter test circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VCE 
(V) 

PL
(W) 

GP
(dB) 

tt~ 
(%) 

c.w. class-B 175 12.5 40 > 10 > 55 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe 
provided that the BeO disc is not damaged. All persons who handle, use 
or dispose of this product should be aware of its nature and of the 
necessary safety precautions. After use, dispose of as chemical or special 
waste according to the regulations applying at the location of the user. It 
must never be thrown out with the general or domestic waste. 

PIN CONFIGURATION 
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Philips Semiconductors Product specification 

THERMAL RESISTANCE 

VHF power transistor BLW40 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V collector-base voltage open emitter - 36 V 

VcEo collector-emitter voltage open base - 16.5 V 

VEBO emitter-base voltage open collector - 4 V 

Ic, IC(Ah collector current DC or average value - 8 A 

'CM collector current peak value 
f > 1 MHz 

- 25 A 

Pb total power dissipation RF operation; 
f> 1 MHz; 
T =25°C 

- 106 W 

T~ 9 storage temperature range —65 150 °C 

Ti junction operating temperature — 200 °C 

MLA367 

100 

Plot 
(W) 

80 

60 

40 

20 

0  
0 40 80 120 160 

Th °C) 

(1) Continuous DC operation. 

(2) Continuous RF operation (f> 1 MHz). 

(3) Short time operation during mismatch 
(f> 1 MHz). 

Fig.3 Power derating curve. 

SYMBOL PARAMETER MAX. UNIT 

R,h I mwRn from junction to mounting base 1.65 K/W 

Rm m6-n from mounting base to heatsink 0.45 KN7/ 

June 1991 541 



Philips Semiconductors Product specification 

VHF power transistor BLW4O 

CHARACTERISTICS 
TI = 25 °C. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)ceo collector-base breakdown voltage open emitter; 
I~=50mA 

36 — — V 

V(BR)CEO collector-emitter breakdown voltage open base; 
to = 100 mA 

16.5 — — V 

V(BR)E emitter-base breakdown voltage open collector; 
1e =10mA 

4 — — V 

Ices collector-emitter leakage current VBE = 0; 
VCE =20V 

- - 25 mA 

hFE DC current gain VCE = 10 V; 
IC = 5.4 A 

15 60 —

fT transition frequency VCE = 12.5 V; 
IE =5A 

— 1.65 — GHz 

C° collector capacitance V~5 = 12.5 V; 
IE=le= 0; 
f = 1 MHz 

— 105 - pF 

Cfe feedback capacitance VCE = 12.5 V; 
Ic= 0; 
f = 1 MHz 

— 65 — pF 

collector-stud capacitance f = 1 MHz — 2 — pF 

hFE 

80 

60 

40 

20 

0 

MCD20d 

VCE =125V 

10V 

0 4 8 12 16 20 

Ic (A) 

Fig.4 DC current gain as a function of collector 
current, typical values. 

cc 

(pF) 

300 

200 

100 

0 

MCD205 

4 8 0 

IE =le =0;f=1 MHz. 

12 16 

VCB (V) 

Fig.5 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLW40 

1.5 

1.0 

0.5 

0 
4 8 0 

VCs = 12.5 V. 

MCC206 

12 16 
_ 

1E 
(q) 

Fig.6 Transition frequency as a function of 
emitter current, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLW4O 

APPLICATION INFORMATION 
RF performance at T,,., = 25 °C in a common emitter test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) 

c.w. class-B 175 12.5 40 > 10 
typ.11 

> 55 
typ.57 

16 

op 
(dB) 

12 

8 

4 

0 

MLA366 

Gp

1 

0 20 40 

80 

n 
(%) 

60 

40 

20 

0 
60 

PL (w) 

Class-B operation; VCE = 12.5 V; f = 175 MHz. 

Fig.7 Gain and efficiency as functions of load 
power, typical values. 

Ruggedness in class-B operation 

The BLW40 is capable of 
withstanding a load mismatch 
corresponding to VSWR = 10:1 
through all phases at rated output 
power, up to a supply voltage of 
15.5 V, and f = 175 MHz. 

60 

PL 
(w) 

40 

20 

0 
2 4 

MLA3E5 

0 6 8 
Pp (w) 

Class-B operation; VcE = 12.5 V; f = 175 MHz. 

Fig.8 Load power as a function of drive power, 
typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLW40 

List of components (see test circuit) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl film dielectric trimmer 2.5 to 20 pF 2222 809 07004 

C2, C8 film dielectric trimmer 4 to 40 pF 2222 809 07008 

C3a, C3b 500 V ceramic capacitor 47 pF 

C4 500 V ceramic capacitor 120 pF 

C5 polyester capacitor 100 nF 

C6a, C6b 500 V ceramic capacitor 8.2 pF 

C7 film dielectric trimmer 5 to 60 pF 2222 809 07011 

Li 1 turn enamelled 1.6 mm copper wire in dia. 9 mm; 
leads 2 x 5 mm 

L2 7 turns closely wound enamelled 0.5 mm 
copper wire 

100 nH int. dia. 3 mm; 
leads 2 x 5 mm 

L3, L8 grade 3B Ferroxcube wideband HF choke 4312 020 36640 

L4, L5 stripline (note 1) 12 mm x 6 mm; 
note 2 

L6 2 turns enamelled 1.6 mm copper wire in dia. 5 mm; 
length 6 mm; 
leads 2 x 5 mm 

L7 2 turns enamelled 1.6 mm copper wire in dia. 4.5 mm; 
length 6 mm; 
leads 2 x 5 mm 

Al 0.25 W carbon resistor 10 Q. 5% 

R2 0.25 W carbon resistor 4.7 S2, 5% 

Notes 

1. The striplines are mounted on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric, 
thickness x/16 inch. 

2. Taps for capacitors C3a and C3b are situated 5 mm from the transistor. 
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Philips Semiconductors Product specification 

VHF power transistor BLW40 

7~77,0~ 

- 150 --

0 

0 0 
rivet 

LB 
+ACC 0 

-c-  C5 R2 
-K 'l--( )-

L6 C6a 
L5 ~ 

C7 
C8 

I r 

c6bu H1

72 

7277,0 

The circuit and components are situated on one side of an epoxy fibre-glass board; the other side is unetched 
and serves as a ground plane. Earth connections from the component side to the ground plane are made by 
means of hollow rivets and copper straps under the emitters. 

Fig.10 Component layout for 175 MHz class-B test circuit. 
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Philips Semiconductors Product specification 

VHF power transistor BLW40 

1.5 
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0.5 

0 
140 160 

MLA364 

ri

120 180 200 
f (MHz) 

Class-B operation; VCE = 12.5 V; PL = 40W. 

Fig.11 Input impedance (series components) as 
a function of frequency, typical values. 

Fig.13 Definition of transistor impedance. 
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MLA363 

AL 

X L
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f (MHz) 

Class-B operation; VCE = 12.5 V; PL = 40W. 

Fig.12 Load impedance (series components) as 
a function of frequency, typical values. 
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Class-B operation; VCE = 12.5 V; PL = 40W. 

Fig.14 Power gain as a function of frequency, 
typical values. 
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BLW50F 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in class-A, AB and B operated, 
industrial and military transmitters in the h.f. and v.h.f. band. Resistance stabilization provides 
protection against device damage at severe load mismatch conditions. Matched hFE groups are 
available on request. 

It has a 3/8'" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation VCE f PL Cp 'ldt IC 1C(ZS) d3 Th 
V MHz W dB % A mA dB oC 

s.s.b. (class-A) 45 1,6 - 28 0- 16 (P.E.P.) > 19,5 - 1,2 - < -40 70 

s.s.b. (class-AB) 50 1,6 - 28 10-65 (P.E.P.) typ. 18 typ. 45* 1,45 50 typ. -30 25 

* At 65W P.E.P. 

MECHANICAL DATA 

Fig. 1 SOT-123. 

25,2 18,42 max 

Dimensions in mm 

7Z77386.2 

10,0 max TI 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

2,54 l 4,50 f Recommended screw: cheese-head 
4,05 7,5 

max 
4-40 UNC/2A f 

Heatsink compound must be applied sparingly 
and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

\ s)  
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BLW50F 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 

System ( I EC 134) 

peak value VCESM max. 110 V 

Collector-emitter voltage (open base) VCEO max. 55 V 

Emitter-base voltage (open collector) VEBO max. 4V 

Collector current (average) IC(AV) max. 2,5 A 

Collector current (peak value); f> 1 MHz ICM max. 7,5 A 

D.C. and r.f. (f> 1 MHz) power dissipation; Tmb = 25 °C Ptot; Prf max. 94 W 

Storage temperature Tstg —65 to + 150 °C 

Operating junction temperature Tj max. 200 °C 

3 

1 

7282818 

Th = 70 ° C 

Tmb= 
25 ° C 

VCE ( V ) 102

Fig. 2 D.C. SOAR. 

150 

Prf 
)W) 

100 

50 

0  
0 

7Z82819 

50 Th °C 100 

Fig. 3 Power derating curves vs. temperature. 
I Continuous d.c. and r.f. operation 
II Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 

From junction to mounting base 
(d.c. and r.f. dissipation) 

54W; Tmb = 86 °C, i.e. Th = 70 °C) 

Rth j-mb = 2,1 K/W 

From mounting base to heatsink Rth mb-h = 0,3 K/W 
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H.F.N.H.F. power transistor BLW50F 

I 

CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=25mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE=0; VCE=55V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 St 

D.C. current gain* 
IC = 1,2 A; VCE = 5 V 

D.C. current gain ratio of matched devices* 
IC=1,2A; VCE=5V 

Collector-emitter saturation voltage* 
IC=3,OA; IB=0,6A 

Transition frequency at f = 100 MHz* 
-IE=1,2A;VCB=45V 
-IE=4,OA;VCB=45V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=45V 

Feedback capacitance at f = 1 MHz 
IC=50mA; VCE=45V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 5 200 µs; S 0,02. 

V(BR)CES > 110 V 

V(BR)CEO > 55 V 

V(BR)EBO > 4 V 

ICES < 10 mA 

ESBO > 8 mJ 

ESBR > 8 mJ 

typ. 25 
hFE 15 to 100 

hFE1/hFE2 < 1,2 

VCEsat typ. 1,2 V 

fT typ. 490 MHz 
fT typ. 540 MHz 

Cc typ. 53 pF 

Cre typ. 35 pF 

Ccf typ. 2 pF 
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Fig. 4 VCE = 40 V; Tmb = 25 °C. 

600 
7Z82822 

fT 

(MHz) 

400 

200 

VCB = 

45 V 

10V 

0  
0 5 _ E (A 10 

40 

hFE 

30 

20 

10 

7282821 

VCE =45 V_ 

5V 

0  
0 

Fig. 5 Typical values; T = 25 °C. 
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Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C. Fig. 7 I E = le = 0; f = 1 MHz; T~ = 25°C. 
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H.F./V.H.F. power transistor BLW50F 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-A operation (linear power amplifier) 

VCE = 45 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp IC d3* d5* Th
W dB A dB dB °C 

> 16 (P.E.P.) > 19,5 1,2 —40 <-40 70 

tvo. 17 (P.E.P.) tvo. 20.5 1.2 -40 <-40 70 

Cl 

50 SZ 

Fig. 8 Test circuit; s.s.b. class-A. 

L4 

L3 

C6 / 

C7 R3 

 O +VCC 

C9 
50 S2 

7282816 

List of components in Fig. 8: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 
C4 = 4,7 µF/16 V electrolytic capacitor 
C5 = 1µF/75 V solid tantalum capacitor 
C6 = C7 = 47 nF polyester capacitor (100 V) 
C8 = 68 pF ceramic capacitor (500 V) 
C9 = 3,9 nF ceramic capacitor 

L1 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 1,05µH; 15 turns enamelled Cu wire (1,0 mm); int. dia. 10,0 mm; length 17,4 mm; leads 2 x 5 mm 
L4 = 162 nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 7,0 mm; length 11,6 mm; leads 2 x 5 mm 

R1 = 1,6 S2; parallel connection of 3 x 4,7 S2 carbon resistors (± 5%; 0,125W) 
R2 = 47 S2 carbon resistor (± 5%; 0,25 W) 
R3 = 4,7 S2 carbon resistor (± 5%; 0,25 W) 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative totheaccording peak envelope powersthese figures should be increased by6dB. 
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BLW50F 

7Z82828 

—20 

d3 

(dB) 

—40 

—60 
0 

IC =0,8A 1,0 A 

10 

1,2 A 

20 P.E.P. (W) 30 

Fig. 9 Intermodulation distortion (see note on page 5) as a function of output power. Typical values; 
VCE = 45 V; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 70 0C. 
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H.F./V.H.F. power transistor BLW50F 

I 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 50 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

 J  

output power 

W 

Gp 

dB 
fdt (%) IC (A) 

at 65W P.E.P. 

d3. 

dB 

d5

dB 
IC(ZS) 

mA 
Th 
oC 

10 to 65 (PEP.) typ. 18 typ. 45 typ. 1,45 typ. —30 <-30 50 25 

50 S2 

Cl 

temperature O 
compensated bias 
(Ri<0,1SZ) 

Fig. 10 Test circuit; s.s.b. class-AB. 

L4 C9 
50 S2 

 O +VCC 

C5 C6 C8 

/ 7za2s17 

List of components: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 
C4 = 120 pF ceramic capacitor (500 V) 
C7 = 150 pF ceramic capacitor (500 V) 
C8 = 47 µF/63 V electrolytic capacitor 
C9 = 3,9 nF ceramic capacitor 

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); in dia. 7,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 9 turns enamelled Cu wire (1,0 mm); int. dia. 10 mm; length 14,5 mm; leads 2 x 5 mm 
L4 = 6 turns enamelled Cu wire (1,0 mm); in dia. 6,5 mm; length 11,0 mm; leads 2 x 5 mm 

R 1 = 2,4 S2; parallel connection of 2 x 4,7 SZ carbon resistors 
R2 = 39 S2 carbon resistor 

" Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by6dB. 

S) 
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BLW50F I 
—20 

d3 
d5 

(dB) 

—30 

7Z82824 

d3 /
/ 

- d5 

/ 

50 

T1dt 
(%) 

25 

V 

—40 ~  0 
0 25 50 75 0 25 50 75 

P.E.P. (W) P.E.P. (WI 

Fig. 11 Intermodulation distortion as a Fig. 12 Double-tone efficiency and power 
function of output power*. gain as a function of output power. 

7282825 

Gp I
.6

-ndt 

Conditions for Figs 11 and 12: 

VCE = 50 V; IC(ZS) = 50 mA; f1 = 28,000MHz; f2 =28,001 MHz; Th = 25°C; typical values. 

Ruggedness in s.s.b. operation 

The BLW50F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 
45 W (P.E.P.) under the following conditions: 
VCE = 50 V; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 700C; Rth mb-h = 0,3 K/W. 

20 

Gp

(dB) 

15 

10 

5 

0 
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H.F./V.H.F. power transistor BLW50F 

30 

Gp

(dB) 

20 

10 

0 

7z82E2s 

10 f (MHz) 102

20 

r1, xi

( 2) 

10 

0 

-10 

7za2627 

ri

x 

10 f (MHz) 102

Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) 
as a function of frequency. 

Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions for Figs 13 and 14: 

VCE=50V; IC(ZS)=50mA;Pt=60W;Th=25OC;ZL=16 S2. 
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BLW60C_.J L 
V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial 
and military transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized 
and is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 
Matched hFE groups are available on request. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VCC 
V 

f 
MHz 

PL 
W 

G 
dB 

n zi ZL d3 
dB 

c.w. (class-B) 12,5 175 45 > 5,0 > 75 1,2 + j1,4 2,6 — j1,2 

4 
s.s.b. (class-AB) 12,5 1,6-28 3-30 (P.E.P.) ~typ. 19,5 typ.35 — — typ. —33 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5'9 -(4x) 5, 5 

27,6 
24,9 - 

c 

9,8 max 
276 
24,9 

} 
7,5 (4x1 mm 

b 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max.0,85 Nm 
(8,5 kg cm) 

1,52 8-32UNC 

Dimensions in mm 

metal 
Be0 
ceramic 

4,50 
4,05 

7,5 ,y  7Z69881.3 
max 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW60C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 
Emitter-base voltage (open-collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

1 

7Z77249 

D.C. SOAR 

36 \~ 

h o)  o 

0 
c 

5 10 20 
VCE (V) 

Fig. 2 D.C. SOAR. 

30 

150 

Prf 
(W) 

100 

50 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 36 V 

max. 16 V 

max. 4V 

max. 9A 

max. 22 A 

max. 100 W 

—65 to + 150 °C 

max. 200 °C 

7277855 

0 
0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE 5 16,5 V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 40W; Tmb = 88 °C, i.e. Th = 70 °C) 
From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,8 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 2,05 K/W 

From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor BLW60C 

CHARACTERISTICS 

T1=25°C 

Breakdown voltage 

Collector-emitter voltage 
VBE =0; IC=50mA 

Collector-emitter voltage 
open base; IC = 100 mA 

Emitter-base voltage 
open collector; IE = 25 mA 

V(BR)CES > 36V 

V(BR)CEO > 

V(BR)EBO > 

16 V 

4V 

Collector cut-off current 

VBE = 0; VCE = 15 V ICES < 25 mA 

Transient energy 

L=25mH;f=50 Hz 
open base E > 8 ms 
—VBE = 1,5 V; RBE = 33 S1 E > 8 ms 

D.C. current gain 

IC=4A;VCE=5V 

D.C. current gain ratio of matched devices 

IC=4A;VCE=5V 

Collector-emitter saturation voltage 

IC = 12,5 A; IB = 2,5 A 

Transition frequency at f = 100 MHz 

IC=4A;VCE=12,5V 
IC=12,5 A;VCE=12,5V 

hFE 
typ 50 

10 to 80 

hFE1/hFE2 < 

VCEsat 

fT 
fT 

Collector capacitance at f = 1 MHz 

IE=Ie =0;VCB=15V Cc

Feedback capacitance at f = 1 MHz 

IC=200mA; VCE=15V 

Collector-stud capacitance 

* Measured under pulse conditions: tp 200 µs; S 5 0,02. 

Cre 

Ccs 

1,2 

typ 1,5 V 

typ 650 MHz 
typ 600 MHz 

typ 120 pF 
< 160 pF 

typ 80 pF 

typ 2 pF 
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BLW60C 

100 

hFE 

50 

0 
0 5 10 IC (q) 15 

Fig.4 DC current gain as a function 
of collector current. 

7Z77251 

typical values 
T(=25 ° C 

VCE = . 

12,5 V' 

5V 

750 

fT

(MHz) 

500 

250 

0 

300 

Cc

(pF) 

200 

100 

7267077.1 

I E =1e =0 

f - 1 MHz 

typ 

0 
0 10 VCB (V) 

Fig.5 Collector capacitance as a 
function of collector-base voltage. 

20 

7Z77257 

typical values 
f = 100 MHz 
T~=25 ° C 

VCE —
12,5 V 

b y 

5V 

0 5 10 15 IC(A) 
Fig.6 Transition frequency as a function of collector current. 

20 
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V.H.F. power transistor BLW60C 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCC (V) PL (W) PS (W) Gp (dB) IC (A) 17 (%) ii (2) ZL (S2) 

175 12,5 45 <14,2 > 5,0 <4,8 > 75 1,2 + j1,4 2,6 - j1,2 

175 13,5 45 - typ.6,0 — typ.75 — — 

Test circuit for 175 MHz 

50 S2 

Cl L1 
C3a T.U.T. 

L4 

C2 L2 
C3b 

T 

R1 ■ I11 L3 

L5 

L6 

~ C4 

L8 

L7 
C6a 

C7 

C6b 
T 

C8 

l/ 

C5 RZ 

H 

I 

+VCC 

Fig. 7 Class-B test circuit at f = 175 MHz. 

7277104 

502 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor 
C5 = 100 nF polyester capacitor 
C6a = C6b = 8,2 pF ceramic capacitor (500 V) 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

L1 = 1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 2 turns enamelled Cu wire (1,6 mm); in dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm 
L7 = 2 turns enamelled Cu wire (1,6 mm); in dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10 S2 (±10%) carbon resistor 
R2 = 4,7 S2 (±5%) carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit on 
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BLW60C 

O 

APPLICATION INFORMATION (continued) 

150 

L3 L8 

R1 

L2 C3a 

( C2 
J 

C~ 

r ., 

0 
C3h 

4 

o +V CC 
C4 

-( ) R2 
}K 

C5 
-C 

- 

O 
rivet 

L6~ C 
L5 

 ~ r 
7 L. 

C6h  

C7 

0 

C8 

O 

72 

7277102 

7Z77103 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

Fig.8 Component layout and printed-circuit board for 175 MHz class-B test circuit. 
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V.H.F. power transistor BLW60C 

PL

(W) 

75 

50 

25 

7277253 

typical values 

f= 175 MHz 

VCC = 12,5 V 

--- V =  13,5 V 

Th = 25 ° C 
i 

i 

/ 

/ 

/ 

/ 

Th = 
70 ° C 

f

0 
0 

50 

PSnom 
(W) 

VSWR =1 

40 

30 

10 20 
Ps 1W) 30 

F ig.9. 

12  VCC 

VCCnom 

1 1 

Fig.11. 

7Z77254 

10 

Gp

(d B) 

5 

0 

7Z77252 

typical values 
f = 175 MHz 
Th=25 ° C 

VCC = 12,5 V 

--- VCC = 13,5 V 

n 

10 30 PL (W) 
F ig.10. 

100 

50 

0 
50 

Conditions for R.F. SOAR 

f = 175 MHz 
Th = 70 °C 
Rth mb-h = 0,45 K/W 
VCCnom = 12,5 V or 13,5 V 

PS = PSnom at VCCnom and VSWR = 1 
measured in circuit of Fig.7. 

The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible output 
power under nominal conditions (VSWR = 1), as 
a function of the expected supply over-voltage 
ratio with VSWR as parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 

'•") 
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BLW60C 

2 

0 

2 

7267071.2 

0 100 f (MHz) 200 

Fig. 12 Input impedance (series components). 

30 

Gp

(dB) 

20 

10 

0 

7267079.2 

100 0 

Fig. 14. 

f MHz 200 

2 

RL,X L 

I S21 

0 

2 

7267072.2 

R L

X L

0 100 f (MHz 200 

Fig. 13 Load impedance (series components). 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 12,5 V; PL = 45W; 
class-B operation; Th = 25 °C. 

566 March 1993 



V.H.F. power transistor 

APPLICATION INFORMATION (continued) 

R.F. performance in s.s.b. class-AB operation 

VCE = 12,5 V; Th up to 25 OC; Rth mb-h 0,45 K/W 
f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

7ldt 
% 

d3 
dB * 

d5 
dB* 

IC(zS) 
mA 

3 to 30 (PEP.) typ 19,5 typ 35 typ —33 typ —36 25 

bias 

Fig.15 S.S.B. class-AB test circuit. 

List of components: 

TR1 = TR2 = BD137 

Cl = 100 pF air dielectric trimmer (single insulated rotor type) 
C2 = 27 pF ceramic capacitor 
C3 = 180 pF ceramic capacitor 
C4 = 100 pF air dielectric trimmer (single non-insulated rotor type) 
C5 = C7 = 3,9 nF polyester capacitor 
C6 = 2 x 270 pF polystyrene capacitors in parallel 
C8 = C15 = C16 = 100 nF polyester capacitor 
C9 = 2,2µF moulded metallized polyester capacitor 
C10 = 2 x 385 pF film dielectric trimmer 
C11 = 68 pF ceramic capacitor 

BLW60C 

C11 C13 C14 

C12 

RL= 
son 

 O 
+Vg=12,5V 

7Z66g44 

* Stated intermodulation distortion figures are referred to the according level of either of the equal ampli-
fied tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLW60C JL 
APPLICATION INFORMATION (continued) 

List of components (continued) 

C12 = 2 x 82 pF ceramic capacitors in parallel 
C13 = 47 pF ceramic capacitor 
C14 = 385 pF film dielectric trimmer 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); in dia. 9 mm; length 6,1 mm; leads 2 x 5 mm 
L2 = L5 = Ferroxcube choke coil (cat. no. 4312 020 36640) 
L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); in dia. 8 mm; length 8,3 mm; leads 2 x 5 mm 
L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); in dia. 10 mm; length 7,6 mm; leads 2 x 5 mm 

R1 = 27 S2 (±5%) carbon resistor 
R2 = 4,7 S2 (±5%) carbon resistor 
R3 = 1,5 kS2 (±5%) carbon resistor 
R4 = 10 Sl wirewound potentiometer (3 W) 
R5 = 47 St wirewound resistor (5,5 W) 
R6 = 150 S2 (±5%) carbon resistor 

Measuring conditions for Figs 16 and 17: 

VCC = 12,5 V 
f1 = 28,000 MHz 
f2 = 28,001 MHz 
Th=25°C 

Rth mb-h S 0,45 ° K/W 

Ic(zS) = 25 mA 
typical values 

Measuring conditions for Figs 18 and 19: 

VCC = 13,5 V 
f1 = 28,000 MHz 
f2 = 28,001 MHz 
Th = 25°C 
Rth mb-h 5 0,45 °K/W 
IC(zS) = 25 mA 
typical values 
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V.H.F. power transistor BLW60C 

0 

d3 
d5 

IdB) 

—20 

—40 

—60 

0 

d3 
d5 

(dB) 

—20 

7Z67074.2 

intermodulation distortion versus 
output power * 

d3 

0 

—40 

F ig.16. 
20 P.E.P. 1W) 40 

7Z67073.2 

ntermodulation distortion versus 
output power * 

- d3 

d5 

60 

ndt 
1%) 

40 

20 

7Z67078.2 

double-tone efficiency versus 
output power 

typ 

0 
0 

60 

'7 dt 
1%) 

40 

20 

—60  0 

0  Fig.18. 20 P.E.P. (WI 40 0 
Fig.19. 

20 P.E.P. 1W) 40

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 

F ig.17. 
20 P.E.P. W) 40 

7267076.2 

double-tone efficiency versus 
output power 

typ 
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BLW60C 

40 

Gp

(dB) 

30 

20 

10 

0 

7Z77256 

10 f (MHz) t 02

F ig.20. 

S.S.B. class-AB operation 

Conditions for Figs 20 and 21: 

VCC = 12,5 V 
P~ = 30W (P.E.P.) 
Th = 25 °C 
Rth mb-h 0,45 K/W 
IC(ZS) = 25 mA 
ZL= 1,952 

10 

ri

Intl 

7,5 

5 

2,5 

0 

7277255 
5 

xi 

(S21 

2,5 

input impedance (series components) 
versus frequency 

ri

10 f (MHz) 

F ig.21. 

VCC = 13,5 V 
P~ = 35W (P.E.P.) 
Th = 25 °C 
Rth mb-h 5 0,45 K/W 
IC(ZS) = 25 mA 
Z L = 1,9S2 

The typical curves (both conditions) hold for an unneutralized amplifier. 

0 

2,5 

5 
102
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BLW76 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-AB or class-B operated high power 
transmitters in the h.f. and v.h.f. bands. The transistor presents excellent performance as a linear am-
plifier in the h.f. band. It is resistance stabilized and is guaranteed to withstand severe load mismatch 
conditions. Transistors are delivered in matched hFE groups. 

The transistor has a'/I"  flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VCE IC(zS) f II °3 
V A MHz W dB % dB 

s.s.b. (class-AB) 28 0,05 1,6-28 8-80 (P.E.P.) > 13 > 35* <-30 

c.w. (class-B) 28 — 108 80 typ. 7,9 typ. 70 - 

* At 80W P.E.P. 

MECHANICAL DATA 

SOT-121 (see Fig.1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW76 

MECHANICAL DATA 

Fig. 1 SOT-121. 

I

f -

 1

12,2 max 

L I I ILJ 2,54 

f 

Dimensions in mm 

•- 0,14 

ceramic 
I 

25,2 1842 UI C 13
, max ■t max 

Be0 

metal 

4,50 f 
4,05 7,5 

max 
t  7Z75334.4 

t 

Torque on screw: min. O,6 Nm (6 kg cm) 
max. O,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

i 
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H.F./V.H.F. power transistor BLW76 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R. F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

1 

7277440 

D.C. SOAR 

T 
6 

`~S 

o°

5 10 20 40 
VCE IV► 

Fig. 2 D.C. SOAR. 

150 

Prf 
(W) 

100 

50 

0 
0 

VCESM 

VCEO 

VEBO 

IC(AV) 

'CM 

Prf 

Tstg 
Tj 

III 

max. 

max. 

max. 

max. 

max. 

max. 

70 V 

35 V 

4V 

8A 

20 A 

140 W 

—65 to + 150 °C 

max. 200 °C 

7Z77441.2 

11 

♦

 1 

50 Th °C 100 

Fig. 3 R.F. power dissipation; VCE 5 28 V; 
f>1 MHz. 
I Continuous d.c. operation 
I I Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 60 W; Tmb = 82 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) _ 1,92 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) _ 1,33 K/W 

From mounting base to heatsink Rth mb-h = 0,2 K/W 

_•\) 
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BLW76 _JL 
CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE = 0; IC = 50 mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE = 0; VCE = 35 V 

D.C. current gain* 
IC=4 A; VCE =5V 

D.C. current gain ratio of matched devices* 
IC=4A; VCE =5V 

Collector-emitter saturation voltage* 
IC=12,5 A; IB=2,5A 

Transition frequency at f = 100 MHz** 
—IE=4A;VCB=28V 
—IE=12,5 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=50mA; VCE =28V 

Collector-flange capacitance 

10 

IC

(Al 

1 

10—i

V(BR►CES 

V(BRICEO 

V(BR)EBO 

ICES 

hFE 

hFE1/hFE2 

VCEsat 

fT 
fT 

Cc

Cre 

Ccf 

> 70V 

> 35V 

> 4V 

< 10 mA 

15 to 80 

< 1,2 

typ. 2,5 V 

typ. 315 MHz 
typ. 305 MHz 

typ. 125 pF 

typ. 85 pF 

typ. 3 pF 

7288299 

25°C~

70°C 

10_ 2  

0 

Th = 70// 25°C 

05 

Fig. 4 Typical values; VCE = 20 V. 
* Measured under pulse conditions: tp 300 µs; S 0,02. 
** Measured under pulse conditions: tp < 50 µs; S 0,01. 

15 VBE IV) 2 
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H. F./V. H. F. power transistor BLW76 

I 

60 

hFE 

40 

20 

7Z77442 600   7Z77443 

T 

VCE =28V_ 

5V-

0  
0 10 

Fig. 5 Typical values; T) = 25 °C. 

600 

fT

(MHz) 

400 

200 

0 

IC (A) 

Cc

(pF) 

400 

200 

typ 

0  
20 0 20 VCB(V) 40 

Fig.6 IE= 1e =0;f= 1 MHz;T~=25°C. 

7Z77444.1 

typ 

0 5 10 15 —lE (A 20 

Fig.7 VCB=28V;f=100MHz;T~=25°C. 
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BLW76 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; Th = 25 °C; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp ndt (%) IC(A) d3 d5 IC(zS) 
W dB at 80 W P.E.P. dB dB A 

8 to 80 (P.E.P.) >13 >35 <4,1 <-30 <-30 0,05 

5052 L1 R3 

C2 

C3r" C5 R6 

C7 

HI 

BD433 I

© 
TC6 

C4T /2 

L5 L!' 5052 
 4 

T.U.T. 

~11 12 - 15 

L4 

R5 

+VCC 

7Z75530.1 

Fig. 8 Test circuit; s.s.b. class-AB. 

List of components: 

Cl = 27 pF ceramic capacitor (500 V) 
C2 = 100 pF air dielectric trimmer (single insulated rotor type) 
C3 = 100 pF polystyrene capacitor 
C4 = C6 = C9 = 100 nF polyester capacitor 
C5 = 280 pF air dielectric trimmer (single non-insulated rotor type) 
C7 = C8 = 3,9 nF ceramic capacitor 
C10 = 2,2 µF moulded metallized polyester capacitor 
C1 1 = 180 pF polystyrene capacitor 
C12 = 2 x 68 pF ceramic capacitors in parallel (500 V) 
C13 = 120 pF polystyrene capacitor 
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H.F./V.H.F. power transistor BLW76 

C14 = C15 = 280 pF air dielectric trimmer (single insulated rotor type) 
C16 = 56 pF ceramic capacitor (500 V) 

L1 = 108 nH; 4 turns Cu wire (1,6 mm); int. dia. 8,7 mm; length 11,2 mm; leads 2 x 7 mm 
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 88 nH; 3 turns Cu wire (1,6 mm); in dia. 8,0 mm; length 8,0 mm; leads 2 x 7 mm 
L5 = 120 nH; 4 turns Cu wire (1,6 mm); int. dia. 9,3 mm; length 11,2 mm; leads 2 x 7 mm 

R1 = 1,5 k1Z (± 5%) carbon resistor (0,5W) 
R2 = 1012 wirewound potentiometer (3 W) 
R3 = 0,9 Sl; parallel connection of 2 x 1,812 carbon resistors (± 5%; 0,5W each) 
R4 = 60 12; parallel connection of 2 x 120 S1 wirewound resistors (5,5W each) 
R5 = 56 S2 (± 5%) carbon resistor (0,5 W) 
R6 = 33 ft (± 5%) carbon resistor (0,5 W) 
R7 = 4,7 12 (± 5%) carbon resistor (0,5 W) 
—20 7Z77445 60

d3 
d5 

(dB) 

—30 

—40 

—50 
0 

d3 
l 

/ 

/ 

/ 

d5 

50 P.E.P. W) 100 

Fig. 9 Intermodulation distortion as a 
function of output power.* 

ndt 
(%) 

40 

20 

7277446 

i 

i 

—Gp  

- ndt 

0  
0 

30 

Gp

(dB) 

20 

10 

0 
50 P.E.P. (W1 100 

Fig.10 Double-tone efficiency and power gain 
as a function of output power. 

Conditions for Figs 9 and 10: 

VCE = 28 V; IC(ZS) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 OC; typical values. 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased by 
6 dB. 
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APPLICATION INFORMATION (continued) 

40 

Gp

)dB) 

30 

20 

10 

0 

7277447 

10 f (MHz) 102

Fig. 11 Power gain as a function of 
frequency. 

10 

ri 

( 2) 

7,5 

5 

2,5 

0 

7Z77448 

ri 

10 f (MHz► 

2,5 

0 

2,5 

5 

7,5 
102

Fig. 12 Input impedance (series components) as a 
function of frequency. 

Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 
VCE=28V; IC(ZS) =50mA;PL=80W;Th=25°C;ZL=3,9St. 
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H.F./V.H.F. power transistor BLW76 

7Z77449 
40 

Gp

(dB) 

30 

20 

10 

0 
10 f (MHz) 102

Fig. 13 Power gain as a function of 
frequency. 

20 

( 2) 

15 

10 

5 

7277450 

xi 

ri 

0 
10 

2,5 

0 

2,5 

5 

—7,5 

f (MHz) 102

Fig. 14 Input impedance (series components) 
as a function of frequency. 

Figs 13 and 14 are typical curves and hold for a push-pull amplifier with cross-neutralization in s.s.b. 
class-AB operation. 

Conditions: 
VCE = 28 V; IC(ZS)= 50 mA; PL = 80W; Th = 25 °C; ZL = 3,9 S2; neutralizing capacitor: 68 pF. 
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APPLICATION INFORMATION (continued) 

150 
7z77a5 

P Lnom 

(W P.E.P.) 

(VSWR=1) 

100 

50 
10 VSWR 10 2

Fig. 15 R.F. SOAR; s.s.b. class-AB operation; 
f1 = 28,000 MHz; f2 = 28,001 MHz; VCE = 28 V; 

Rth mb-h = 0,2 K/W. 
The graph shows the permissible output 
power under nominal conditions (VSWR = 1) 
as a function of the expected VSWR during 
short-time mismatch conditions with heatsink 
temperatures as parameter. 
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H.F./V.H.F. power transistor BLW76 

k 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th=25°C 

f (MHz) VCE(V) PL (W) PS (W) Gp (dB) IC (A) i (%) zi (~) YL (mS) 

108 28 80 typ. 13 typ.7,9 typ.4,1 typ.70 0,85 + j1,0 

C8 

174— j40 

Fig. 16 Test circuit; c.w. class-B. 

List of components: 

Cl = C9 = C10 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3 = 22 pF ceramic capacitor (500 V) 
C4ab = 2 x 82 pF ceramic capacitors in parallel (500 V) 
C5 = 270 pF polystyrene capacitor 
C6 = 100 nF polyester capacitor 
C7a = 8,2 pF ceramic capacitor (500 V) 
C7b = 10 pF ceramic capacitor (500 V) 
C 8 = 5,6 pF ceramic capacitor (500 V) 
C11 = 10 pF ceramic capacitor (500 V) 

L1 = 21 nH; 2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3,5 mm; leads 2 x 5 mm 
L2 = L5 = 2,4 nH; strip (12 mm x 6 mm); tap for L4 at 6 mm from transistor 
L3 = L 7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L6 = 49 nH; 2 turns Cu wire (1,6 mm); in dia. 9,0 mm; length 4,7 mm; leads 2 x 5 mm 
L8 = 56 nH; 2 turns Cu wire (1,6 mm); int. dia. 10,0 mm; length 4,5 mm; leads 2 x 5 mm 

L2 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric. 

R1 = R2 = 10 S2 (± 10%) carbon resistor 

Component layout and printed-circuit board for 108 MHz test circuit are shown in Fig. 17. 
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APPLICATION INFORMATION (continued) 

166 

7278091.1 

7278092 

Fig. 17 Component layout and printed-circuit board for 108 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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H.F./V.H.F. power transistor BLW76 
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Gp
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0 
50 100 

PL (W) 
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Fig. 18 VCE = 28 V; f = 108 MHz Th = 25 °C. Fig. 19 VCE = 28 V; f = 108 MHz; Th = 25 °C; 
7Z77454 typical values. 

150 

P Lnom 
(W) 

(VSWR-1) 

100 

50 

Th = 
50 ° C 
I I I I I 

Fig. 20 R.F. SOAR; c.w. class-B operation; 
f = 108 MHz; VCE = 28 V; Rth mb-h = 0,2 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a func-
tion of the expected VSWR during short-time 

70 oC mismatch conditions with heatsink temperatures 
,-4-}}1 as parameter. 

90 ° C 

10 VSWR 10 2
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typical values. 
7Z77457 

30 

Gp
(dB) 
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0 100 1(MHz) 200 

APPLICATION INFORMATION (continued) 
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ri 
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2,5 
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100 f(MHz) 200 0 
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CL 
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+0,5 
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0,25 

0,5 

0,75 
100 f MHz) 200 

Fig. 21 VCE = 28 V; PL = 80 W Th = 25 °C; Fig. 22 VCE = 28 V; PL = 80 W; Th = 25 °C; 
typical values. 

Fig. 23 VCE=28 V; PL=80W;Th=25°C. 
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H.F.N.H.F. POWER TRANSISTOR 

BLW77 

N-P-N silicon planar epitaxial transistor intended for use in class-AB or class-B operated high power 
transmitters in the h.f. and v.h.f. bands. The transistor presents excellent performance as a linear am-
plifier in the h.f. band. It is resistance stabilized and is guaranteed to withstand severe load mismatch 
conditions. Transistors are delivered in matched hFE groups. 

The transistor has a W' flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R. F. performance up to Th = 25 °C 
mode of operation VCE IC(zS) f PL Gp 17 d3 

V A MHz W dB % dB 

s.s.b. (class-AB) 28 0,1 1,6-28 15-130 > 12 > 37,5* G-30 
(P.E.P.) 

c.w. (class-B) 28 — 87,5 130 typ. 7,5 typ. 75 - 

* At 130W P.E.P. 

MECHANICAL DATA 

SOT-121 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA 

Fig. 1 SOT-121. 

f  12,2 max —► 

2,54 4,50 f 
4,05 7,5 

max 
7275334.4 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 
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H.F./V.H.F. power transistor BLW77 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25°C 

Storage temperature 

Operating unction temperature 

20 

IC

(A) 

10 

5 

2 

1 

7277458 

D.C. SOAR 

T 
6 

\~6 

o°

5 10 20 40 
VCE 

(V) 

Fig. 2 D.C. SOAR. 

300 

Prf 
(W) 

200 

THERMAL RESISTANCE (dissipation = 100W; Tmb 
From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 1,03 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 0,71 K/W 

From mounting base to heatsink Rth mb-h = 0,2 K/W 

100 

0 
0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
T1 

max. 

max. 

max. 

max. 

max. 

max. 

70 V 

35 V 

4V 

12 A 

30 A 

245 W 

—65to+ 150 °C 

max. 200 °C 
7Z77459.2 

111 

11 

t

4 
elate 

Y 

50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE 28 V; 
f~1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

= 90 °C, i.e. Th = 70 °C) 
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BLW77 

1i L 
CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE =0; IC=50mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 20 mA 

Collector cut-off current 
VBE = 0; VCE = 35 V 

D.C. current gain* 
IC=7A; VCE =5V 

D.C. current gain ratio of matched devices* 
IC=7A; VCE =5V 

Collector-emitter saturation voltage* 
IC=20 A; IB=4A 

Transition frequency at f = 100 MHz** 
—IE=7A;VCB=28V 
—IE=20 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100mA; VCE =28V 

Collector-flange capacitance 

10 

IC
(A1 

1 

10—i

10-2

0 05 

Fig. 4 Typical values; VCE = 20 V. 
* Measured under pulse conditions: tp 300 µs; S 0,02. 
** Measured under pulse conditions: tp 5 50 µs; S < 0,01. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

hFE 

hFE1/hFE2 

VCEsat 

fT 
fT 

> 70 V 

> 35V 

> 4V 

< 20 mA 

15 to 80 

< 1,2 

typ. 2V 

typ. 320 MHz 
typ. 300 MHz 

Cc typ. 255 pF 

Cre 

Ccf 

typ. 175 pF 

typ. 3 pF 

7288298 

r -

Th ( 25 ° C 

15 VBE IV) 2 
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H.F./V.H.F. power transistor BLW77 

100 

hFE 

50 

0 

7zn460 
1500 

Cc
(pF) 

1000 

VCE=28V_ 

5V-

0 10 20 IC (A) 30 

Fig. 5 Typical values; T1 = 25 °C. 
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fT

(MHz) 

400 

200 

500 

0 

7Z77461 

typ 

0 20 VCB (V 
40 

Fig. 6 IE = le = 0, f = 1 MHz; T( = 25 °C. 
7277462.1 

typ 

1

0 
0 5 10 15 — E (A) 

Fig. 7 VCB = 28 V; f = 100 MHz; T1 = 25 °C. 

20 
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BLW77 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; Th = 25 °C; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp fdt (%) IC (A) d3 d5 IC(zS) 
W dB at 130W P.E.P. dB dB A 

15 to 130 (P. E. P. ) >12 >37,5 <6,2 <-30 <-30 

Fig. 8 Test circuit; s.s.b. class-AB. 

List of components: 

Cl = 27 pF ceramic capacitor (500 V) 
C2 = 100 pF air dielectric trimmer (single insulated rotor type) 
C3 = 180 pF polystyrene capacitor 
C4 = C6 = C9 = 100 nF polyester capacitor 
C5 = 100 pF air dielectric trimmer (single non-insulated rotor type) 
C7 = C8 = 3,9 nF ceramic capacitor 
C10 = 2,2 µF moulded metallized polyester capacitor 
C11 = 2 x 180 pF polysterene capacitors in parallel 
C12 = 3 x 56 pF and 33 pF ceramic capacitors in parallel (500 V) 
C13 = 4 x 56 pF and 68 pF ceramic capacitors in parallel (500 V) 

0,1 
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H. F./V.H. F. power transistor BLW77 

C14 = 360 pF air dielectric trimmer (single insulated rotor type) 
C15 = 360 pF air dielectric trimmer (single non-insulated rotor type) 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 7 mm 
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L5 = 80 nH; 2,5 turns closely wound enamelled Cu wire (1,6 mm); in dia. 10,0 mm; 
leads 2 x 7 mm 

R1 = 470 SZ wirewound resistor (5,5W) 
R2 = 4,7 St wirewound potentiometer (3 W) 
R3 = 0,55 S2; parallel connection of 4 x 2,2 S2 carbon resistors (± 5%; 0,5 W each) 
R4 = 45 S2; parallel connection of 4 x 180 SZ wirewound resistors (5,5 W each) 
R5 = 56 SZ (± 5%) carbon resistor (0,5 W) 
R6 = 27 SZ (± 5%) carbon resistor (0,5 W) 
R7 = 4,7 SZ (± 5%) carbon resistor (0,5 W) 

—20 

d3
d5 

IdB► 

—40 

—60 
0 

7277463 

d3 / 
/

/ 

i 

"d5 

50 100 150 
P.E.P. (W) 

Fig. 9 Intermodulation distortion as a 
function of output power. 

40 

~dt 
(%) 

20 

7277464 

/ 

dt 

20 

Gp

(dB) 

10 

0   0 
0 50 100 150 

P.E.P. (WI 

Fig. 10 Double-tone efficiency and power 
gain as a function of output power. 

Conditions for Figs 9 and 10: 

VCE = 28 V; IC(ZS) = 100 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 0C; typical values. 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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APPLICATION INFORMATION (continued) 

40 

Gp

Id B) 

30 

20 

10 

0  
0 10 

7Z77465 

f (MHz) 

Fig. 11 Power gain as a function of 
frequency. 

102

5 

ri 

( 2) 

2,5 

0 

7277466 

ri 

1 

2 

-3 
10 f (MHz) 102

Fig. 12 Input impedance (series components) 
as a function of frequency. 

Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 
VCE = 28 V; IC(ZS) = 100 mA; PL = 130W; Th = 25 °C; ZL = 2,5 S2. 
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H.F./V.H.F. power transistor BLW77 
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Fig. 13 Power gain as a function of 
frequency. 
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—3 
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Fig. 14 Input impedance (series components) 
as a function of frequency. 

Figs 13 and 14 are typical curves and hold for a push-pull amplifier with cross-neutralization in s.s.b 
class-AB operation. 

Conditions: 
VCE = 28 V; IC(Zs) = 100 mA; PL = 130W; Th = 25 0C; ZL = 2,5 St; neutralizing capacitor: 150 pF. 
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APPLICATION INFORMATION (continued) 

250 

PLnom 
(W P.E.P.) 

(VSWR= 1) 

200 

150 

100 

727746 

Th = 
50 ° C 
i i I I I 

70 ° C 

90 ° I 

10 VSWR 102

Fig. 15 R.F. SOAR; s.s.b. class-AB operation; 
f1 = 28,000 MHz; f2 = 28,001 MHz; VCE = 28 V; 

Rth mb-h = 0,2 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink temper-
atures as parameter. 
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H.F./V.H.F. power transistor BLW77 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th=25OC 

f (MHz) VCE(V) PL(W) PS(W) G  (dB) IC (A) i (%) zi (52) YL (mS) 

87,5 

C1 

5052 

28 130 typ.23,2 typ.7,5 

T.U.T. 
L1 L2 t C7ab 

typ.6,2 typ.75 

L5 L8 

0,62 +j0,73 

C8 

+VCC 

Fig. 16 Test circuit; c.w. class-B. 

7Z75532.1 

273 — j42 

List of components: 

Cl = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C2 = C9 = C10 = 7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015) 
C3 = C8 = 22 pF ceramic capacitor (500 V) 
C4 = 4 x 82 pF ceramic capacitors in parallel (500 V) 
C5 = 390 pF polystyrene capacitor 
C6 = 220 nF polyester capacitor 
C7a = 2 x 10 pF ceramic capacitors in parallel (500 V) 
C7b = 2 x 8,2 pF ceramic capacitors in parallel (500 V) 

L1 = 25 nH; 2 turns Cu wire (1,6 mm); in dia. 5,0 mm; length 4,6 mm; leads 2 x 5 mm 
L2 = L5 = 2,4 nH; strip (12 mm x 6 mm); tap for L4 and L6 at 5 mm from transistor 
L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L6 = 46 nH; 2 turns Cu wire (2,0 mm); int. dia. 9,0 mm; length 6,0 mm; leads 2 x 5 mm 
L8 = 44 nH; 2 turns Cu wire (2,0 mm); int. dia. 9,0 mm; length 6,7 mm; leads 2 x 5 mm 

L2 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric. 

R1 = 10 S2 (± 10%) carbon resistor 
R2 = 4,7 S2 (± 10%) carbon resistor 

Component layout and printed-circuit board for 87,5 MHz test circuit are shown in Fig. 17. 
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APPLICATION INFORMATION (continued) 

116 

7Z78093.1 

65 

..................... 

7278094 

Fig. 17 Component layout and printed-circuit board for 87,5 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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H.F./V.H.F, power transistor BLW77 
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Fig. 18 VCE = 28 V; f = 87,5 MHz; Th = 25 °C. Fig. 19 VCE = 28 V; f = 87,5 MHz; Th = 25 °C; 

typical values. 
7277472 

175 

PLnom 
(W) 

(VSWR= 1) 
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75 

= 

i l t 

Th 
50 ° C 
I 
70 ° C 

90 ° C 

10 VSWR 102

Fig. 20 R.F. SOAR; c.w. class-B operation; 
f = 87,5 MHz; VCE = 28 V; Rth mb-h = 0,2 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink tem-
peratures as parameter. 
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typical values. 7Z77475 

20 

Gp

(dB) 

10 

0 

typ 
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APPLICATION INFORMATION (continued) 
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100 

+0,5 

CL
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1 

Fig. 21 VCE = 28 V; PL = 130 W; Th = 25 °C; Fig. 22 VCE = 28 V; PL = 130 W; Th = 25 °C; 
typical values. 

Fig. 23 VCE = 28 V; PL = 130 W; Th =25°C. 
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BLW78 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, AB or B operated mobile, industrial 
and military transmitters in the h.f. and v.h.f. bands. It is resistance stabilized and is guaranteed to 
withstand severe load mismatch conditions. 

It has a'/z" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25°C 

mode of operation VCE 
V 

IC 

IC(zS) 
A 

f 
MHz 

PL 
W 

Gp
dB 

n 
% 

d3 
dB 

~.w. (class-B) 

;.s.b. (class-A) 

>.s.b. (class-AB) 

28 

26 

28 

— 

3 

0,05 

150 

28 

28 

100 

35 (PEP.) 

100 (P.E.P.) 

> 6 

typ. 19,5 

typ. 19,0 

> 70 

— 

typ. 42 

—

typ. —40 

typ. -30 

Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 

MECHANICAL DATA 

SOT-121 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 

is entirely safe provided that the BeO disc is not damaged. 
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BLW78 

MECHANICAL DATA 

Fig. 1 SOT-121. 

12,2 max 

2,54 4,50 
4,05 

25,2 18,42 max 

7,5 
max 

7Z75334.4 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 
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H.F./V.H.F. power transistor BLW78 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

1 

7Z77504 

5 10 20 40 
VCE (VI 

Fig. 2 D.C. SOAR. 

200 

Prf 
(W) 

150 

100 

50 

VCESM max. 70 V 

VCEO max. 35 V 

VEBO max. 4 V 

IC(AV) max. 10 A 

ICM max. 25 A 

Prf max. 160 W 

Tstg —65 to +150 °C 

Tj max. 200 °C 
7Z77505.2 

III 

t 
I 

 . —
a 

 'a  e 
e  t —~ `yO

 44-  — 

0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE c  28 V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 80 W; Tmb = 86 °C; i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) 

Rth j-mb(rf) 

Rth mb-h 

1,45 K/W 

1,06 K/W 

0,2 K/W 
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BLW78 

CHARACTERISTICS 

T~=25°C 

Collector-emitter breakdown voltage 
VgE=0; IC=50mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; I E = 5 mA 

Collector cut-off current 
VgE=0;VCE=35V 

D.C. current gain* 
IC=5A;VCE=5V 

Collector-emitter saturation voltage 
IC=15A; Ig=3A 

Transition frequency at f = 100 MHz** 
—IE=5A;VCg=28V 
—IE =15 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100 mA; VCE=28V 

Collector-flange capacitance 

* Measured under pulse conditions: tp <300 µs; S <0,02. 
** Measured under pulse conditions: tp 5 50 µs; S 0,01. 

V(BR)CES > 70 V 

V(BR)CEO > 35 V 

V(BR)EBO > 4 V 

ICES < 5 mA 

h F E 20 to 85 

VCEsat typ. 2 V 

fT typ. 370 MHz 
fT typ. 350 MHz 

Cc typ. 155 pF 

Cfe typ• 102 pF 

Ccf typ. 3 pF 
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H.F./V.H.F. power transistor BLW78 

75 

hFE 

50 

25 

0 

7277506 

VCE =28 V. 

5V -

0 5 IC (AI 

Fig. 4 Typical values; T~ = 25 °C. 

750 

fT

(MHz) 

500 

250 

0 

600 

Cc

(p F) 

400 

200 

0 

7Z77507 

typ 

10 0 20 VCB (V) 40 

Fig.5 IE=le =0;f=1 MHz;Tj=25°C. 

7Z77508 

VCB =28 V 

20V 

0 5 10 15 —IE (A)

Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C. 

20 

(August 1986 603 



BLW78 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit); Th = 25°C 

f (MHz) VCE (V) PL (W) Pp (W) 71(%) zi (52) ZL (St) 

150 

5 0 S2 

28 

Cl 

100 

L1 

25 

T. U.T. 
L3 Al 

C2 L2 C3 

70 0,74 + j 1,35 

L5 

C4 

I 
C5 

L4 

+VCC 

Fig. 7 Test circuit; c.w. class-B; f = 150 MHz. 

4,30 + j0,60 

C8 

• 5052 

C7 

7Z77516.1 

List of components: 

Cl = C2 = C7 = C8 = 5 to 100 pF film dielectric trimmer 
C3 = 203 pF; 2 x 82 pF and 39 pF multilayer ceramic chip capacitors (500 V, ATCA) in parallel 
C4 = 39 pF multilayer ceramic chip capacitor (500 V, ATCA) 
C5 = 1 nF feed-through capacitor 
C6 = 100 nF polyester capacitor 

L1 = strip (30 mm x 8 mm); bent to form inverted 'U' shape with top 15 mm above heatsink, and 
bottom 5 mm above heatsink 
L2 = 1µH r.f. choke 
L3 = strip; shape as shown in Fig. 8; 5 mm above heatsink 
L4 = strip (40 mm x 8 mm); bent in form J , 25 mm at 15 mm above heatsink, 5 mm at 5 mm 
above heatsink 
L5 = strip (75 mm long; width 8 mm); 5 mm above base 

L1, L3, L4, and L5 are copper strips with a thickness of 0,6 mm. 

Heatsink: aluminium; 0,9 K/W 

At PL = 100W and VCE = 28 V, the output power at heatsink temperatures between 25 °C and 90 °C 
relative to that at 25 °C is diminished by typ. 0,12 W/K. 

Component layout on an aluminium heatsink for 150 MHz test circuit is shown in Fig. 8. 

A ATC means American Technical Ceramics. 

604 August 1986 



H.F./V.H.F. power transistor BLW78 

7Z77518 

Fig. 8 Component layout on an aluminium heatsink for 150 MHz test circuit. ® Earthing bolts. 
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BLW78 

APPLICATION INFORMATION (continued) 

150 

PL

(W) 

100 

50 

0 

7Z77509 

/ 

/ 

/ 

I
typ 

I t

10 

Gp

Id B) 

5 

0 

7Z77510 

77 

i 

 Gp

100 

50 

0 
0 20 Ps (WI 40 0 50 100 

P (W)
150

L 
Fig. 9 VCE = 28 V; f = 150 MHz; Th = 25°C. Fig. 10 VCE = 28 V; f = 150 MHz; Th = 25OC; 

typical values. 
150  

PLnom 
(WI 

(VSWR - 1) 

100 

50 

0 

7Z77511 

590 ° C 

10 VSWR 102

Fig. 11 R.F. SOAR; c.w. class-B operation; 
f = 150 MHz; VCE = 28 V; Rth mb-h = 0,2 K/W. 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink tempera-
tures as parameter. 
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H.F./V.H.F. power transistor BLW7B 

OPERATING NOTE Below 50 MHz a base-emitter resistor of 4,7 Sl is recommended to avoid 
oscillation. This resistor must be effective for r.f. only. 

7Z77512 
3 

ri 
xi 

ISl) 
2 

1 

0 

1 

2 

3 

ri 

r 

0 100 f IMHzl 200 

6 

R L- XL 
(SZ) 

4 

2 

7Z 77513.1 

RL

XL

0  
0 100 f MHz 200 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

30 

Gp
Id B) 

20 

10 

0 

7Z77514 

  typ 

0 100 f (MHz) 200 

Conditions for Figs 12, 13 and 14: 

VCE=28V;PL= 100W; Th = 25°C; 
typical values; class-B operation. 

Fig. 14. 
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BLW78 

APPLICATION INFORMATION (continued) 

R.F. performance in s.s.b. class-A operation 

VCE = 26 V; Th = 40 OC; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp IC d3 
w dB A dB 

35 (PEP.) typ. 19,5 3 typ. —40 

C10 

Fig. 15 Test circuit; s.s.b. class-A; f = 28 MHz. 

List of components: 

Cl = 33 pF ceramic capacitor (500 V) 
C2 = 100 pF air dielectric trimmer (single insulated rotor type) 
C3 = 280 pF air dielectric trimmer (single non-insulated rotor type) 
C4 = 180 pF polystyrene capacitor 
C5 = C6 = C7 = 3,9 nF ceramic capacitor 
C8 = 2 x 33 pF ceramic capacitors in parallel (500 V) 
C9 = 330 nF polyester capacitor 
C10 = 82 pF ceramic capacitor (500 V) 
C11 = 100 pF air dielectric trimmer (single insulated rotor type) 
C12 = 180 pF air dielectric trimmer (single non-insulated rotor type) 
C13 = 150 pF polystyrene capacitor 
C14 = 390 nF polyester capacitor 
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H.F./V.H.F. power transistor BLW78 

List of components in Fig. 15 (continued): 

L1 = 72 nH; 3 turns Cu wire (1,0 mm); int. dia. 7 mm; length 4,8 mm; leads 2 x 5 mm 
L2 = Cu strip (28 mm x 5 mm x 0,2 mm); 18 mm at 3 mm above printed-circuit board 
L3 = Ferroxcube choke coil (cat. no. 431 2 020 36640) 
L4 = 300 nH; 6 turns Cu wire (1,5 mm); int. dia. 12 mm; length 16 mm; leads 2 x 5 mm 
L5 = 330 nH; 7 turns Cu wire (1,5 mm); int. dia. 12 mm; length 20,8 mm; leads 2 x 5 mm 

R1 = 1,5 kS2 (± 5%) carbon resistor (0,5W) 
R2 = 100 S2 (± 5%) carbon resistor (0,5W) 
R3 = 68 S2 (± 5%) carbon resistor (0,5 W) 
R4 = 100 S2 wirewound potentiometer 
R5 = 33 S2(± 5%) carbon resistor (0,5 W) 
R6 = 0,68 S2(± 10%) wirewound resistor (7 W) 
R7 = 120 S2 wirewound resistor (8W) 
R8 = 10 S2 (± 10%) carbon resistor (0,5W) 

—30 

d3

(dB) 

—40 

—50 

—60 
0 

7Z77515.1 

typ 

i✓ 

I 
25 P.E.P. (W) 50 

Fig. 16 Intermodulation distortion as a function 
of output power; VCE = 26 V; IC = 3 A; 
f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 40°C. 

•') 
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BLW78 

APPLICATION INFORMATION (continued) 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; Th = 25°C; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp '?dt IC d3* d5* 
IC(ZS) 

W dB % A dB dB mA 

100 (PEP.) typ. 19 typ. 42 typ. 4,3 typ. -30 typ. —37 50 

50 Sl 

temperature 
compensated bias o  . T 

(Ri <O,1S2) 
C6 

Fig. 17 Test circuit; s.s.b. class-AB; f = 28 MHz. 
7za4921 

List of components: 

C1 = C11 = 150 pF air dielectric trimmer (single insulated rotor type) 
C2 = 27 pF ceramic capacitor (500 V) 
C3 = C12 = 150 pF air dielectric trimmer (single non-insulated rotor type) 
C4 = 180 pF ceramic capacitor (500 V) 
C5 = C8 = 3,9 nF ceramic capacitor 
C6 = 150 µF/6 V solid tantalum capacitor 
C7 = 150 pF ceramic capacitor (500 V) 
C9 = 100 nF polyester capacitor 
C10 = 750 pF mica dielectric trimmer (single insultated rotor type) 
C13 = 750 pF mica dielectric trimmer (single non-insulated rotor type) 

L1 = 3 turns enamelled Cu wire (1,0 mm); int. dia. 12 mm; length 12 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 3 turns enamelled Cu wire (2,0 mm); in dia. 12 mm; length 12 mm 
L4 = 2 turns enamelled Cu wire (2,0 mm); int. dia. 12 mm; length 8 mm 

Al = 27 SZ (± 10%) carbon resistor (0,5W) 
R2 = 4,7 S2 (± 10%) carbon resistor (0,5W) 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6dB. 
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H.F./V.H.F. power transistor BLW78 

—20 

d3 
d5 

(dB) 

—30 

—40 

—50 
0 

7Z88302 

50 P.E.P. (W) 100 

Fig. 18 Intermodulation distortion* as a function of output power. 
Typical values; VCE = 28 V; IC(ZS) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 °C. 
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BLW78 

30 

Gp

(dB) 

20 

10 

0 
15 

7Z88303 

3 5 10 f (MHz) 30 

10 

ri 

(12) 

7,5 

5 

2,5 

0 
15 

7288304 
0 

3 5 10 f (MHz) 30 

xi 

( 2) 

2,5 

5 

7,5 

10 

Fig. 19 Power gain as a function of frequency. Fig. 20 Input impedance (series components). 

Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 

VCE = 28 V; IC(ZS) = 50 mA; Pt = 100W (P.E.P.); Th = 25°C; ZL = 2,7 St. 
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BLW79 

U.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. The resistance stabilization of the 
transistor provides protection against device damage at severe load mismatch conditions. 
The transistor is housed in a'/4" capstan envelope with a ceramic cap. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

ri 
% 

zi 
SZ 

YL 
mS 

c.w. 

c.w. 

12,5 

12,5 

470 

175 

2 

2 

> 9,0 

typ. 13,5 

> 60 

typ. 60 

3,5 + j0,4 

4,2-j3,4 

28 —j38 

25-j24 

MECHANICAL DATA 

Fig.1 SOT122A. 5,9 
i 5,5 -14x) 

5 

27,6 
24,9 

7,6 max 
27,6 
24,9 

m'8 14x) 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

1,52 

8,5 —'-

7Z76390.4 

Dimensions in mm 

8-32UNC 
metal 
BeO 

ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW79 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 
Collector-emitter voltage (VBE = 0) 

peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value); f> 1 MHz 

Total power dissipation (d.c. and r.f.) up to Th = 70 °C 

IC
(A) 

0,7 

0,6 

0,5 

0,4 

0,3 

0,2 

0,1 

7Z77140 

D. C. SO A R Th = 70 ° C 

5 6 7 8 910 

Fig.2. 

Storage temperature 

Operating junction temperature 

VCE (V) 20 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

15 

Prf 
IW) 

10 

5 

0 

VCESM 

VCEO 

VEBO 
IC 

ICM 

Ptot 

max 36V 

max 17V 

max 4V 
max 0,5 A 

max 1,5 A 

max 8,5 W 

7Z77148 

r.f. power dissipation 

VCE < 16,5 V 

f>1 MHz 

derate by 
0,066 W/K 

continuous operation and short 
time operation dur ng mismatch 

0 50 Th (°C) 100 

Fig.3. 

Tstg 
Tj 

Rth j-mb 

Rth mb-h 

—65 to +150 °C 

max 200 °C 

= 14,5 K/W 

= 0,6 K/W 
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U.H.F. power transistor 

J \ 

BLW79 

CHARACTERISTICS 

T~=25°C 

Breakdown voltages 

Collector-emitter voltage 
VBE=0; IC=5mA V(BR)CES > 36 V 

Collector-emitter voltage 
open base; IC = 25 mA V(BR)CEO > 17 V 

Emitter-base voltage 
open collector; IE = 2 mA V(BR)EBO > 4V 

Collector cut-off current 

VBE = 0; VCE = 17 V ICES < 2 mA 

D.C. current gain * 

IC=250mA; VCE =5V 
> 

hFE typ 
10 
35 

Collector-emitter saturation voltage * 

IC = 750 mA; 'B = 150 mA VCEsat typ 0,6 V 

Transition frequency at f = 500 MHz 

IC=250 mA; VCE =12,5V fT typ 1,5 GHz 

IC = 750 mA; VCE = 12,5 V fT typ 1,0 GHz 

Collector capacitance at f = 1 MHz 

IE = le = 0; VCB = 12,5 V Cc typ 8 pF 

Feedback capacitance at f = 1 MHz 

IC=20mA; VCE =12,5V Cre typ 3,6 pF 

Collector-stud capacitance Ccs typ 1,2 pF 

* Measured under pulse conditions: tp 200 µs; S 0,02. 
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BLW79 

40 

hFE 

30 

20 

10 

7Z77144 

VCE =5V 

T1 = 25 °C 

typ 

0 
0 

2 

fT

(GHz) 

1 

05 

Fig.4. 

1 IC (A) 1,5 

15 

Cc

(p F) 

10 

5 

0 

7277143 

IE =1e=0 

f = 1 MHz 

T) = 25 °C 

typ 

0 10 VCB (V 
20 

F ig.5. 

7Z77149 

VCE =12,5V 

f- 500 MHz 

T1 = 25 °C 

typ 

. t

0 
0 05 

F ig.6. 
IC (A) 

1,5 
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U.H.F. power transistor BLW79 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) n (%) zi (S2) YL (mS) 

470 12,5 2 <0,25 > 9,0 <0,27 > 60 3,5 + j0,4 28-j38 

470 13,5 2 - typ 10,5 - typ 70 - -
175 12,5 2 - typ 13,5 - typ 60 4,2 - j3,4 25- j24 

Cl 

L1 

50c2 C2 

C3 

Ill 

T.U.T. 

C4 L2111 UR1 

Fig.7 Class-B test circuit at f = 470 MHz. 

i 

L5 L6 C8 

L4 

C5~ 

L3 

+VCC 

C6 R2 

7276581.1 

C7 

50 St 

List of components: 

Cl = 2,2 pF (± 0,25 pF) ceramic capacitor 
C2 = C4 = C7 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3 = 3,3 pF (± 0,25 pF) ceramic capacitor 
C5 = 100 pF ceramic feed-through capacitor 
C6 = 100 nF polyester capacitor 
C8 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 

L1 = stripline (35,6 mm x 6,0 mm) 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = 178 nH; 4 turns Cu wire (1 mm); in dia. 6 mm; length 7 mm; leads 2 x 5 mm 
L5 = stripline (10,0 mm x 6,0 mm) 
L6 = 28 nH; 1/2 turn Cu wire (1 mm); in dia. 10 mm 

L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(er = 2,74); thickness 1/16". 

R1 = 100 S2 (± 5%) carbon resistor 
R2 = 10 SZ (± 5%) carbon resistor 

Component layout and printed-circuit board for 470 MHz test circuit (Fig.8). 

l 
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BLW79 

APPLICATION INFORMATION (continued) 

112 

7Z76579 

7Z76580 

58 

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 

Fig.8 Component layout and printed-  circuit board for 470 MHz circuit test. 
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U.H.F. power transistor BLW79 

6 

PL

(W) 

4 

2 

7277147 

f=470 MHz 

typical values 

VCC = 12,5 V 

---V CC =13,5V 

Th = 25 ° C 

i

I 
I 

/ 

70 ° C 
/

0 
0 

4 

PLnom 
(W) 

VSWR 

3 

0,25 

F ig.9. 

Ps (W) 05 

7Z77145 

R.F. SOAR 

2 

1 

0 

=1 
VSWR 
9 

50 

PS _ 

PSnom 

1 1 

Fig.11. 

12  VCC 

VCCnom 

15 

Gp

(dB) 

10 

5 

7277146 

f=470 MHz 
Th=25 ° C 
typical values 

VCC = 12,5 V 

---V CC =13,5V 

_Gp r 

ti

TI 

0 
0 2 

Fig.10. 

PL IWI 
0 

4 

100 

50 

Conditions for R.F. SOAR 

f = 470 MHz 
Th = 70 °C 

Rth mb-h = 0,6 K/W 

VCCnom = 12,5 V or 13,5 V 

PS = PSnom at VCCnom and VSWR = 1 
measured in the circuit of Fig.7. 

The transistor has been developed for use 
with unstabilized supply voltages. As the 
output power and drive power increase with 
the supply voltage, the nominal output 
power must be derated in accordance with 
the graph for safe operation at supply 
voltages other than the nominal. The graph 
shows the permissible output power under 
nominal conditions (VSWR = 1), as a 
function of the expected supply over-voltage 
ratio, with VSWR as parameter. 

The graph applies to the situation in which 
the drive (PS/PSnom) increases linearly with 
supply over-voltage ratio. 
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BLW79 

OPERATING NOTE Below 300 MHz a base-emitter resistor of 10 SZ is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only. 

20 

Gp

(dB) 

15 

10 

5 
100 300 f (MHz) 500 

F ig.12. 

7Z77141 

power gain versus frequency 
(class-B operation) 

10 

ri 
xi 

IStI 

5 

0 

5 
100 300 f (MHz) 500 

Fig.13. 

7Z77139 

input impedance (series components) 
versus frequency (class-B operation) 

r1

xi 

Measuring conditions for the graphs on this page 

VCC = 12,5 V 
P~=2W 
Th = 25 °C 
typical values 

45 

R L

(2) 

40 

35 

CL 

7277142 

load impedance (parallel components) 
versus frequency (class-B operation) 

CL

R ~-

0 

CL
(p F) 

10 

20 

30  30 
100 300 f (MHz) 500 

F ig.14. 

 I 

M 
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BLW80 

U.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. 
The resistance stabilization of the transistor provides protection against device damage at severe load 
mismatch conditions. 
The transistor is housed in a Y4 capstan envelope with a ceramic cap. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE f PL Gp 77 zi YL
V MHz W dB % SZ mS 

c.w. 12,5 470 4 > 8,0 > 60 2,1 +j2,3 57—j56 
c.w. 12,5 175 4 typ. 15,0 typ. 60 2,0 - j2,2 51 -j48 

MECHANICAL DATA 

Fig.1 SOT122A. 5,9 
— 5,5 14x) 

5 

C 

27,6 
24,9 

7,6 max 
27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

mm $ 14 x ) 

1,52 

— 8,5 —► 

Dimensions in mm 

8-32UNC 
metal 
BeO 
ceramic 

7Z76390.4 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW80 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value); f> 1 MHz 

Total power dissipation (d.c. and r.f.) up to Tmb = 25 °C 

2 

IC

(A) 

1 

0,5 

0,1 

7Z77150 

D. C. SOA R 

Tmb =
/

25 ° C 

i 

Th = 70 ° C 

5 10 20 
VCE (V) 

F ig.2. 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

30 

Prf 
(W) 

20 

10 

30 0 

VCESM 

VCEO 

VEBO 
IC 

ICM 

Ptot 

max 36V 

max 17 V 

max 4V 

max 1A 

max 3A 

max 17W 

7Z77159 

r.f. power dissipation 

VCE 16,5 V 

f> 1 MHz 

short time operation 
during m smatch 

derate by  I 
  0,092 W/K 

continuous operation 

0 50 Th (°C) 100 

Fig.3. 

Tstg 
Tj 

Rth j-mb 

Rth mb-h 

—65 to +150 °C 

max 200 °C 

= 10,3 K/W 

= 0,6 K/W 
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U.H.F. power transistor BLW80 

CHARACTERISTICS 

T~=25°C 

Breakdown voltages 

Collector-emitter voltage 
VBE = 0; IC = 10 mA V(BR)CES > 36V 

Collector-emitter voltage 
open base; IC = 50 mA V(BR)CEO > 17V 

Emitter-base voltage 
open collector; I E = 4 mA V(BR)EBO > 4V 

Collector cut-off current 

VBE=0;VCE= 17V ICES < 4 mA 

D.C. current gain * 

IC=0,5A;VCE=5V 
> 

hFE typ 
10 
35 

Collector-emitter saturation voltage * 

IC=1,5A; IB=0,3A VCEsat typ 0,75 V 

Transition frequency at f = 500 MHz 

IC=0,5A;VCE=12,5V fT typ 1,75 GHz 

IC=1,5A;VCE=12,5V fT typ 1,25 GHz 

Collector capacitance at f = 1 MHz 

IE=Ie =0;VCB=12,5V Cc typ 14 pF 

Feedback capacitance at f = 1 MHz 

IC = 40 mA; VCE = 12,5 V Cre typ 7,1 pF 

Collector-stud capacitance Ccs typ 1,2 pF 

* Measured under pulse conditions: tp 5 200 µs; S 5 0,02. 
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BLW80 

40 

hFE 

30 

20 

10 

7Z77156 

VCE =5V 

T1=25 ° C 

typ 

0 
0 

2 

fT

(GHz) 

1 

1 

Fig.4. 

2 IC IAI 3

30 

Cc

(pF) 

20 

10 

0 

7777154 

IE =1e =0 

f = 1 MHz 

T~ = 25 ° C 

typ 

0 10 VCB(V) 
20 

Fig.5. 

7277160 

VCE =12,5V 
f - 500 MHz 

T)=25 ° C 

typ 

0 
0 2 IC (A) 3 
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U.H.F. power transistor BLW80 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) i (%) zi U) YL(mS) 

470 12,5 4 <0,63 > 8,0 <0,53 > 60 2,1 + j2,3 57 -j56 

470 13,5 4 - typ 9,5 - typ 65 - -
175 12,5 4 - typ 15,0 - typ 60 2,0 - j2,2 51 -j48 

Cl 

L1 

50 2 C2 

T.U.T. 

C3_ C4 

7/l 

L3 

L6 L7 C8 

L2 / 
C5I 

R1 L4 

L5 

C6 R2 

7276584.1 

C7 
50 S2 

/ 

/ -

Fig.7 Class-B test circuit at f = 470 MHz. +VCC 

List of components: 

Cl = 2,2 pF (± 0,25 pF) ceramic capacitor 
C2 = C7 = C8 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3 = 5,6 pF (± 0,25 pF) ceramic capacitor 
C4 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C5 = 100 pF ceramic feed-through capacitor 
C6 = 100 nF polyester capacitor 

L1 = stripline (22,5 mm x 6,0 mm) 
L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 5 mm 
L3 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L5 = Si nH; 3,5 turns Cu wire (1 mm); in dia. 6 mm; coil length 7 mm; leads 2 x 5 mm 
L6 = stripline (10,0 mm x 6,0 mm) 
L7 = 15 nH; 1 turn Cu wire (1 mm); int. dia. 5 mm; leads 2 x 5 mm 

Lt and L6 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(er = 2,74); thickness 1/16". 

R1 = R2 = 10 S2 (± 5%) carbon resistor 

Component layout and printed-circuit board for 470 MHz test circuit (Fig.8). 
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BLW80 

APPLICATION INFORMATION (continued) 

101 

7Z76582 

7Z76583 

1 

58 

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 

Fig.8 Component layout and printed-circuit board for 470 MHz test circuit. 
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U.H.F. power transistor BLW80 

10 

PL

(W) 

7,5 

5 

2,5 

0 

6 

PLnon 
(WI 

VSWR 

7Z77155 

f = 470 MHz VCC= 12,5 V 
typical values — — —VCC = 13,5 V 

Th=25 ° C 

25°C 

70 ° C 

/ 
/ 

/ 
/ 

/ 

0 

5,5 

5 

05 

Fig.9. 

PS (W) 1,5 

7277157 

1 1 12  VCC 

Fig 11 VCCnom 

15 

Gp

(dB) 

10 

5 

7Z77158 

f=470 MHz  V =12,5V 
Th = 25 ° C CC 

typical values — — — VCC = 13,5 V 

Gp

1 

~w 

t 

1 

100 

71 
(%) 

50 

0 
0 5 PL (W) 

F ig.10. 

0 
10 

Conditions for R.F. SOAR 

f = 470 MHz 
Th = 70 °C 
Rth mb-h = 0,6 K/W 

VCCnom = 12,5 V or 13,5 V 

PS = PSnom at VCCnom and VSWR = 1 
measured in the circuit of Fig.7. 

The transistor has been developed for use 
with unstabilized supply voltages. As the 
output power and drive power increase with 
the supply voltage, the nominal output 
power must be derated in accordance with 
the graph for safe operation at supply 
voltages other that the nominal. The graph 
shows the permissible output power under 
nominal conditions (VSWR = 1), as a 
function of the expected supply over-voltage 
ratio, with VSWR as parameter. 

The graph applies to the situation in which 
the drive (PS/PSnom) increases linearly 
with supply over-voltage ratio. 
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BLW80 

OPERATING NOTE Below 300 MHz a base-emitter resistor of 10 S2 is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only. 

20 

Gp

(dB) 

15 

10 

5 
100 300 f (MHz) 500 

F ig.12. 
7Z77151 

7277152 

power gain versus frequency 
(class-B operation) 

10 

ri 
xi 

(s2) 

5 

0 

—5 

input impedance (series components) 
versus frequency (class-B operation) 

300 

F ig.13. 
100 f (MHz) 500 

Measuring conditions for the graphs on this page 

VCC = 12,5 V 
Pt=4W 
Th = 25 °C 
typical values 

22 

R L

(St) 

20 

18 

16 

7 Z 771 53 

load impedance (parallel components) 
versus frequency (class-B operation) 

R L
CL

R L. 

CL 

100 300 f (MHz) 
Fig.14. 

10 

CL

(p F) 

30 

70 
500 

50 
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BLW81 

U.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. 
The resistance stabilization of the transistor provides protection against device damage at severe load 
mismatch conditions. 
The transistor is housed in a'/a' capstan envelope with a ceramic cap. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25°C in an unneutralized common-emitter class-B circuit 

mode of operation VCE f PL Gp rl zi YL 
V MHz W dB % S2 mS 

c.w. 12,5 470 10 > 6,0 > 60 1,3+j2,5 150—j66 

c.w. 12,5 175 10 typ. 13,5 typ. 60 1,2 - 10,6 140-j80 

MECHANICAL DATA 

Fig. 1 SOT122A. 5,9 
'1 5,5 

27,6 
24,9 

-► 7,6 max 
27,6 
24,9 

Torque on nut: min. 0,75 Nm 

(7,5 kg cm) 
max. 0,85 Nm 

(8,5 kg cm) 

-14x) 

I 

m'8 (4x) 

F 

Dimensions in mm 

8-32UNC 

f 8,5 —

metal 
Be0 
ceramic 

7Z76390.4 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW81 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c. or average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

IC

(A) 

7 

6 

5 

4 

3 

2 

1 
5 

7277161 

D.C. SOAR 

Tmb -
25 ° C 

Th = 70 ° C 

6 7 8 910 

Fig.2. 

VCE (V) 20 

Storage temperature 
Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

60 

Prf 
(W) 

40 

20 

0 

VCESM 

VCEO 

VEBO 
IC 

ICM 

Ptot 

max 36V 

max 17 V 

max 4V 

max 2,5 A 

max 7,5 A 

max 40W 

7277170 

r.f. power dissipation 

VCE S 16,5 V 

f> 1 MHz 

-short time  
-operation during 

` '-. mismatch 

derate by 
 0,204 W/K 

/t—
ontinuous operation 

0 50 Th (°C) 100 

Fig.3. 

Tstg 
Tj 

Rth j-mb 

Rth mb-h 

—65 to +150 °C 

max 200 °C 

= 4,3 K/W 

= 0,6 K/W 
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U.H.F. power transistor BLW81 

CHARACTERISTICS 

T)=25°C 

Breakdown voltages 

Collector-emitter voltage 
VBE = 0; IC = 25 mA 

Collector-emitter voltage 
open base; IC = 100 mA 

Emitter-base voltage 
open collector; I E = 10 mA 

Collector cut-off current 

VBE = 0; VCE = 17 V 

D.C. current gain * 

IC = 1,25 A; VCE = 5 V 

Collector-emitter saturation voltage * 

IC=3,75 A; IB=0,75A 

Transition frequency at f = 500 MHz 

IC = 1,25 A; VCE = 12,5 V 

IC = 3,75 A; VCE = 12,5 V 

Collector capacitance at f = 1 MHz 

IE=le =0;VCB=12,5V 

Feedback capacitance at f = 1 MHz 

IC=100 mA; VCE =12,5V 

Collector-stud capacitance 

* Measured under pulse conditions: tp 200 µs; S 5 0,02. 

V(BR)CES > 36V 

V(BR)CEO > 

V(BR)EBO > 

ICES 

hFE 

VCEsat 

fT 

fT 

17 V 

4V 

< 10 mA 

> 10 
typ 35 

typ 0,75 V 

typ 1,3 GHz 

typ 0,9 GHz 

Cc typ 34 pF 

Cre 

Ccs 

typ 18 pF 

typ 1,2 pF 

1 
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BLW81 

40 

hFE 

30 

20 

10 

7277167 

VCE =5V 

T1=25 ° C 

typ 

0 
0 

2 

fT

(GHz1 

1 

25 

F ig.4. 

5 IC IA) 75 

60 

Cc

(pF) 

40 

20 

0 

7Z77165 

IE =1e =0 

f = 1 MHz 

T~ = 25 ° C 

tip 

0 10 VCB (V 
20 

Fig.5. 

7277171 

VCE =12,5V 
f - 500 MHz 

T =25 ° C 

typ 

0 
0 25 

F ig.6. 
5 IC (A) 75 
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U.H.F. power transistor BLW81 

J  

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th=25°C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) rt (%) j (2) YL (mS) 

470 12,5 10 < 2,5 > 6,0 <1,33 > 60 1,3 + j2,5 150- j66 

470 13,5 10 typ 1,9 typ 7,2 - typ 75 - -
175 12,5 10 typ 0,45 typ 13,5 - typ 60 1,2 - j0,6 140- j80 

Cl 

L1 

50 Sl C2 

C3 

C51 T.U.T. 

C4 L2 

i 7 

R1 

C6 

L5 

C7I 

L4 

L3 

C10 

C9 

C8 R2 

7z76587.1 

50 SZ 

Fig.7 Class-B test circuit at f = 470 MHz. +VCC 

List of components: 

Cl = 2,2 pF (± 0,25 pF) ceramic capacitor 
C2 = C9 = C10 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C3 = 3,9 pF (± 0,25 pF) ceramic capacitor 
C4 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001 
C5 = C6 = 15 pF ceramic chip capacitor (cat. no. 2222 851 13159) 
C7 = 100 pF ceramic feed-through capacitor 
C8 = 100 nF polyester capacitor 

Lt = stripline (27,9 mm x 6,0 mm) 
L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); in dia. = 4 mm; leads 2 x 5 mm 
L3 = 17 nH; 1'/2 turns enamelled Cu wire (1 mm); spacing 1 mm; in dia. = 6 mm; leads 2 x 5 mm 
L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L5 = stripline (45,8 mm x 6,0 mm) 

L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(Er = 2,74); thickness 1/16". 

R1 = 1 SZ (± 5%) carbon resistor 
R2 = 1012 (± 5%) carbon resistor 

Component layout and printed-circuit board for 470 MHz test circuit (Fig.8). 

1 
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BLW81 

APPLICATION INFORMATION (continued) 

124 

7Z76585 

7Z76586 

56 

1 

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets. 

Fig.8 Component layout and printed-circuit board for 470 MHz test circuit. 
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U.H.F. power transistor BLW81 

30 

PL

(W) 

20 

10 

7277169 

f = 470 MHz VCC = 12,5 V 

typical values -- — VCC =13,5 V 

Th = 25 ° C 

/ 

/ 

/

70 ° C 

/ 

/ 

0 
0 

13 

PLnom 
(W) 

VSWR= 1 

12 

25 

Fig.9. 

PS (W) 5 

7277166 

R.F. SOAR 

11 

10 

9 

2,25 

VSWR = 
5 

10 

50 

PS _ 

PSnom 

1 1 12  VCC 

VCCnom 

10 

Gp

(dB) 

5 

7277166 

f = 470 MHz  V = 12,5 V 
Th = 25 oC CC 

typical values — — — VCC = 13,5 V 

/ 

/ 

17 

 Gp \

0 
0 

100 

50 

0 
10 20 PL(W) 30 

Fig.10. 

Measuring conditions for R.F. SOAR 

f=470 MHz 
Th = 70 °C 
Rth mb-h = 0,6 K/W 

VCCnom = 12,5 V or 13,5 V 

PS= PSnom at VCCnom and VSWR = 1 
measured in the circuit of Fig.7. 

The transistor has been developed for use 
with unstabilized supply voltages. As the 
output power and drive power increase 
with the supply voltage, the nominal output 
power must be derated in accordance with 
the graph for safe operation at supply 
voltages other than the nominal. The graph 
shows the permissible output power under 
nominal conditions (VSWR = 1), as a 
function of the expected supply over-voltage 
ratio, with VSWR as parameter. 

The graph applies to the situation in which 
the drive (PS" Snom) increases linearly with 
supply over-voltage ratio. 

Fig.11. 

1 
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BLW81 

OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 St is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only. 

20 

Gp

(dB) 

15 

10 

5 
100 300 f (MHz) 500 

F ig.12. 
7277162 

7277163 

power gain versus frequency 
(class- B operation) 

4 

ri 
xi 

( 2) 

2 

0 

2 
100 300 f (MHz) 500 

F ig.13. 

input impedance (series components) 
versus frequency (class-B operation) 

xi 

ri

ri. 

x1

Measuring conditions for the graphs on this page 

VCC = 12,5 V 
PL= 10w 
Th = 25 °C 
typical values 

8 

R L
(2) 

7,5 

7 

6,5 

7277164 

load impedance (parallel components) 
versus frequency (class-B operation) 

R L

CL 

300 f (MHz) 
Fig.14. 

CL

RL

100 

0 

CL
(p F) 

50 

150 
500 

100 
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BLWB3 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor for use in transmitting amplifiers operating in the h.f. and v.h.f. 
bands, with a nominal supply voltage of 28 V. The transistor is specified for s.s.b. applications as linear 
amplifier in class-A and AB. The device is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. 

Matched hFE groups are available on request. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation VCE f PL Gp ndt IC d3 Th 
V MHz W dB % A d6 °C 

s.s.b. (class-A) 26 1,6 — 28 0 - 10 (P.E.P.) > 20 - 1,35 < -40 70 

s.s.b. (class-AB) 28 1,6-28 3-30  (PEP.) typ. 21 typ. 40 typ.1,34 typ. -30 25 

MECHANICAL DATA 

Fig. 1 SOT-123. 

— 10,0 max 
— 

2,54 i I i 4,50 } 
4,05 7,5 

max 
i 

Dimensions in mm 

7Z77386.2 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 
4-40 UNC/2A 

Heatsink compound must be applied sparingly 
and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW83 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open-collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25°C 

Storage temperature 

Operating junction temperature 

10 

IC

(Al 

1 

10-i
5 

7Z77521 

Th=70 

= 25 ° C 

10 50 100 
VCE (VI 

Fig. 2 D.C. SOAR. 

100 

Prf 
(WI 

50 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

'CM 

Prf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 3A 

max. 9A 

max. 76 W 

—65 to +150 °C 

max. 200 °C 

7Z77522 

short-time  
operation 
during mismatch 

continuous  
r.f. operation 

derate by 
  0,42 W/K 

continuous  
_ d.c. operation 

>'S 
  derate by 

". 5 
0,32 W/K 

0 50 100 Th (°C 150 

Fig. 3 R.F. power dissipation; VCE 5 28 V; 
f ' 1 MHz. 

THERMAL RESISTANCE (dissipation = 35 W; Tmb = 80 °C, i.e. 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Th = 70 °C) 

Rth j-mb(dc) 

Rth j-mb(rf) 

Rth mb-h 

= 3,15 K/W 

= 2,35 K/W 

= 0,3 K/W 
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H.F./V.H.F. power transistor BLW83 

CHARACTERISTICS 

T~ = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA V(BR)CES 

Collector-emitter breakdown voltage 
open base; IC = 50 mA V(BR)CEO 

Emitter-base breakdown voltage 
open collector; IE = 10 mA V(BR)EBO 

Collector cut-off current 
VBE = 0; VCE = 36 V ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base ESBO 
RBE = 10 SZ ESBR 

D.C. current gain* 
IC = 1,25 A; VCE = 5 V hFE 

D.C. current gain ratio of matched devices* 
IC = 1,25 A; VCE = 5 V 

Collector-emitter saturation voltage* 
IC=3,75 A; IB=0,75A 

Transition frequency at f = 100 MHz* 
—IE=1,25 A;VCB=28V 
—IE=3,75 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100mA; VCE =28V 

Collector-flange capacitance 

3 

IC

(A) 

2 

1 

0 

> 65V 

> 36V 

> 4V 

< 4 mA 

> 8 mJ 
> 8 mJ 

typ. 50 
10 to 100 

hFE1/hFE2 < 

VCEsat 

fT 
fT 

1,2 

typ. 1,5 V 

typ. 530 MHz 
typ. 530 MHz 

Cc typ. 50 pF 

Cre 

Ccf 

typ. 31 pF 

typ. 2 pF 

7z77762 
i 
N 

// 
//

Th=70°C/1 25°C 

/ 
I 

/ 

0 05 15 VBE (V) 2

Fig. 4 Typical values; VCE = 28 V. 

* Measured under pulse conditions: tp 200 µs; S 0,02. 

1 
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BLW83 

75 

hFE 

50 

25 

0 

7Z77763 

VCE=28 V 

5V 

0 5 IC IA► 

Fig. 5 Typical values; T1 = 25 °C. 

600 

fT

(MHz) 

400 

200 

0 

150 

Cc
(pF) 

100 

50 

0 
10 0 20 VCB(V) 40 

Fig.6 IE=le =0;f=1 MHz;T~=25°C. 

7277765 

7277764 

typ 

VCB =28V-

15V 

0 2 4 6 —IE (A) 

Fig. 7 Typical values; f = 100 MHz; T~ = 25 °C. 

8 
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H.F./V.H.F. power transistor BLW83 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-A operation (linear power amplifier) 

VCE = 26 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp IC d3 d5 Th 
W dB A dB* dB* oC 

> 10 (P.E.P.) 
typ. 11 (P.E.P.) 

> 20 1,35 -40 <-40 70 

typ. 12 (PEP.) typ. 24 1,35 -40 <-40 25 

Cl 
5052 

R5 R8 

BY206 

Ri 

L5 C10 

BD204 

R2 

R6 
1 

R9 

+ 

o C9 

Fig. 8 Test circuit; s.s.b. class-A. 

 O +VCC 

7277772.1 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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BLW83 

List of components in Fig. 8: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 
C4 = 47 µF/10 V electrolytic capacitor 
C5 = 56 pF ceramic capacitor (500 V) 
C6 = 47µF/35 V electrolytic capacitor 
C7 = C8 = 220 nF polyester capacitor 
C9 = 10µF/35 V electrolytic capacitor 
C10 = C11 = 7 to 100 pF film dielectric trimmer 
C12 = 82 pF ceramic capacitor (500 V) 

L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); in dia. 9,0 mm; leads to 2 x 5 mm 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 02036640) 
L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 
L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

R1 = 600 St; parallel connection of 2 x 1,2 k12 carbon resistors (±5%; 0,5W each) 
R2 = 15 S2 carbon resistor (±5%; 0,25W) 
R3 = 1,2 SZ; parallel connection of 4 x 4,7 S2 carbon resistors (±5%; 0,125W each) 
R4 = 33 S2 carbon resistor (±5%; 0,25 W) 
R5 = 18 S2 carbon resistor (±5%; 0,25W) 
R6 = 120 S2 wirewound resistor (±5%; 5,5W) 
R7 = 1 S2 carbon resistor (±5%; 0,125W) 
R8 = 47 St wirewound potentiometer (3 W) 
R9 =1,57 S2; parallel connection of 3 x 4,7 S2 wirewound resistors (±5%; 5,5W each) 

7277766 
—20 

d3

(dB) 

—40 

—60 
0 5 

IC =O,8A-1 A 135A-

10 P.E.P. (W) 15 

Fig. 9 Intermodulation distortion as a function of output power. 
Typical values; VCE = 26 V; — Th = 70 OC; --- Th = 25 °C. 
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H.F./V.H.F. power transistor BLW83 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power dGp 
6 B 

'7dt (%) IC (A) 
at 30 W P.E.P. 

d3 
dB* 

d5 
dB* 

IC(ZS) 
mA 

Th 
°C 

3 to 30 (P.E.P.) typ. 21 typ. 40 typ. 1,34 typ. —30 <-30 25 25 

3 to 25 (P.E.P.) typ. 21 — — typ. —30 <-30 25 70 

C7 

5 0 S2 

5 0 S2 

Cl 

compensated bias 

List of components: 

Fig. 10 Test circuit; s.s.b. class-AB. 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 
C4 = 56 pF ceramic capacitor (500 V) 
C7 = C8 = 15 to 575 pF film dielectric trimmer 

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 431 2 020 36640) 
L3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4 mm; leads 2 x 5 mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5 mm 

R1 = 1,2 S2; parallel connection of 4 x 4,7 S2 carbon resistors 
R2 = 39 S2 carbon resistor 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 

") 
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—20 
 Th = 

90°C 

d5 H"„1"„",4 50 ° C (d6)  IIIHIIHhil i 2
I I I 
5 

7277770 
60 

7277769 

~dt 
(%) 

d3  o
—30  900 ° C 40 JiiIIIIHM' ,25 ° C 

—40 

t I 

—50  
0 20 P.E.P. (W) 40 

20 

0 

—Gp / 
r 

,-

~dt  

0 

30 

Gp

(dB) 

20 

10 

0 
20 P.E.P. (W) 40 

Fig. 11 Intermodulation distortion as a function Fig. 12 Double-tone efficiency and power gain as a 
of output power.* function of output power. 

Conditions for Fig. 11: 

VCE = 28 V; IC(zS) = 25 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; typical values. 

Conditions for Fig. 12: 

VCE = 28 V; IC(zS) = 25 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 °C; typical values. 

* See note on previous page. 
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H.F./V.H.F. power transistor BLW83 

30 

Gp

(dB) 

20 

10 

0 
10 

7277767 

f (MHz) 102

20 

ri 
( 2) 

15 

10 

5 

0 

7277768 

ri 

10 f (MHz) 

2,5 

xi 
(S2) 

5 

7,5 

10 

—12,5 
10 2

Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) as a 
function of frequency. 

Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 

VCE = 28 V; IC(ZS) = 25 mA; PL = 30W; Th = 25 °C; ZL = 9,5 S2. 

Ruggedness in s.s.b. operation 

The BLW83 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions: 
f1 = 28,000 MHz; f2 = 28,001 MHz; VCE = 28 V; Th = 70°C and PLnom = 35W (P.E.P.). 

') 
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 J L BLW84 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated v.h.f. transmitters 
with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaranteed to with-
stand severe load mismatch conditions. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE f PL Gp 77 zi YL 
V MHz W dB % St mS 

c.w. 28 175 25 >9 >60 1,0 + j1,2 59.—j54 

MECHANICAL DATA 

Fig. 1 SOT-123. 

21,0 

10,0 max 

- 

25,2 18,42 max 

0,14 

ceramic 

9,8 
max 

i

Be0 

Dimensions in mm 

metal 7277386.2 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 
2,54 4,50 } 4-40 UNC/2A 

4,05 7,5 
max Heatsink compound must be applied 

sparingly and evenly distributed. 
f

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the 8eO disc is not damaged. 
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BLW84 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

10 

IC

(A) 

1 

10-i

7Z77521 

100 

Prf 
(W) 

50 

0 

System ( I EC 134) 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 3A 

max. 9A 

max. 76 W 

—65 to + 150°C 

max. 200 °C 

7Z77522 

short-time  
operation 
during mismatch 

" t

continuous  
r.f. operation 

derate by 
  0,42 W/K 

S.

cont nuous  
_ d.c. operation 1,
  derate by 

0,32 W/K 

5 10 50 100 0 50 100 Th (°C 150 

Fig. 2 

VCE (V) 

D.C. SOAR. Fig. 3 R.F. power dissipation; VCE <28 V; 
f ' 1 MHz. 

THERMAL RESISTANCE (dissipation = 20 W; Tmb = 76 °C, i.e. Th = 70 °C) 

Rth j-mb (dc) _ 

Rth j-mb (rf) _ 

Rth mb-h = 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

3,0 K/W 

2,25 K/W 

0,3 K/W 
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V.H.F. power transistor J L BLW84 

CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=10mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE = 0; VCE = 36 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10&2 

D.C. current gain 
IC=1,25 A;VCE=5V 

Collector-emitter saturation voltage 
IC=3,75 A; IB=0,75A 

Transition frequency at f = 100 MHz 
—IE=1,25 A;VCB=28V 
—IE=3,75 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100 mA; VCE=28V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 5 200 µs; S 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

VCEsat 

fT 
fT 

Cc

Cre 

Ccf 

> 65V 

> 36V 

> 4V 

< 4 mA 

> 8 mJ 
> 8 mJ 

typ. 45 
10 to 100 

typ. 1,5 V 

typ. 650 MHz 
typ. 650 MHz 

typ. 45 pF 

typ. 28 pF 

typ. 2 pF 

") 
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BLW84 F 
60 

hFE 

40 

20 

7Z77523 

28V 

5V 5V 

0  
0 5 IC A) 

Fig. 4 Typical values; T = 25 °C. 

750 

fT

(MHz) 

500 

250 

0 

150 

Cc

(p F) 

100 

50 

0 
10 0 20 VCB (V 40 

7Z77524 

typ 

Fig.5 IE=le =0;f=1 MHz;T1=25°C. 

7277527 

VCB =28V-

i 

0 2 4 6 —I E IAI 

Fig. 6 Typical values; f = 100 MHz; T~ = 25 °C. 

8 
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V.H.F. power transistor BLW84 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) ?7(%) zi (2) YL (mS) 

175 

502 

28 

Cl L1 

25 <3,15 >9 

C3a T.U.T. 

L4 

C2 L2 
C3b 

T 

R1 ■ III L3 

<1,49 >60 

L5 

L6 

C4 

L8 

1,0+11,2 

L7 
C6a 

C7 

59—j54 

C6b z 
C5~ R2 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

C8 

7277104 

502 

List of components 
C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF (± 10%) polyester capacitor 
C6a = 2,2 pF ceramic capacitor (500 V) 
C6b= 1,8 pF ceramic capacitor (500 V) 
C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

L1 = 14 nH; 1 turn enamelled Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 80 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 
L7 = 62 nH; 3 turns enamelled Cu wire (1,6 mm); in dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 SZ (± 10%) carbon resistor (0,25W) 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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BLW84 

APPLICATION INFORMATION (continued) 

150 

72 

I 
7Z77549 1 

7Z77548 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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V.H.F. power transistor BLW84 

60 

PL

1W) 

40 

20 

0 

7277525 

Th=25 ° C 
/ 

70 ° C 

/ 
i 

i 

/ 
i 

/ 

0 5 PS (W) 10 

Fig. 9 VCE = 28 V; f = 175 MHz; typical values. 

35 ~ 

P Lnom 
(WI 

(VSWR-1) 

30 

25 

2O 

15 

7Z77528 

Th=50 ° C 

70 C 

90 ° C 

10 VSWR 102

15 

Gp

IdB) 

10 

5 

7Z77526 

Gp
1 

r 

/ 

Ti 

n 
(%) 

100 

50 

0   0 
0 25 PL(W) 50 

Fig. 10 VCE = 28 V; f = 175 MHz; typical values; 
---Th=25°C; Th=70°C. 

Fig. 11 R.F. SOAR; c.w. class-B operation; 
f= 175 MHz; VCE = 28 V; Rth mb-h = 0,3 K/W 

The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink 
temperatures as parameter. 
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BLW84 

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 SZ is recommended to avoid oscillation. 
This resistor must be effective for r.f. on y. 

7277529 

+5 

ri 
xi 

1SZ) 

+2,5 

0 

-2,5 

xi 

ri 

ri 

35 

R L

1St) 

30 

25 

20 

-5   15 
0 100 200 300 0 

f (MHz) 
Fig. 12. 

40 

Gp

(dB) 

30 

20 

10 

0 

7Z77530 

CL

R L

7Z77531 

100 0 200 300 
f (MHz) 

0 

CL

IpFI 

50 

100 200 300 

Fig. 13. 
f (MHz) 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 28 V; PL = 25 W; 
Th = 25 °C. 

Fig. 14. 

100 

150 

200 
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 J L BLW85 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile h.f. and 
v.h.f, transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 
Matched hFE groups are available on request. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VCE 
V 

f 
MHz 

PL
W 

Gp
dB 

1 
% 

zi 
Sl 

ZL
St 

d3 
dB 

c.w. (class-B) 

s.s.b. (class-AB) 

12,5 

12,5 

175 

1,6-28 

45 

3-30 (P.E.P.) 

> 4,5 

typ. 19,5 

>75 

typ. 35 

1,4+j1,5 

- 

2,7 —j1,3 

- 

—

typ.-33 

MECHANICAL DATA 

Fig. 1 SOT-123. 

t  10,0 max T
2,54 4,50 } 

4,05 7,5 

Dimensions in mm 

7Z77386.2 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 
4-40 UNC/2A 

max Heatsink compound must be applied sparingly 
+ and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW85 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open-collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f > 1 MHz); Tmb = 25°C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

1 

7Z77532 

Tmb=25 ° C 

Th=70"C 

5 10 20 30 
VCE (V) 

Fig. 2 D.C. SOAR. 

100 

Prf 
1W) 

50 

0 

System ( I EC 134) 

VCESM 

VCEO 

VEBO 

1C(AV) 

1 CM 

Prf 

Tstg 
Tj 

max. 36 V 

max. 16 V 

max. 4V 

max. 9A 

max. 22 A 

max. 105 W 

— 65 to + 150 °C 

max. 200 °C 

7277533 

I I I I 
short-time  
  operation during —
  mismatch  

continuous  
  r.f. operation 
  derate by 
 0 58 W/K 

♦ 

-continuous  
- d.c. operation 
 derate by  
  0,43 W/K  

0 50 100 Th I°C) 150 

Fig. 3 R.F. power dissipation; VCE < 16,5 V; 
f>1 MHz. 

THERMAL RESISTANCE (dissipation = 30W; Tmb = 79 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,5 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,8 K/W 

From mounting base to heatsink Rth mb-h = 0,3 K/W 
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H.F./V.H.F. power transistor BLWBJ 

CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 50 mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; 'E = 25 mA 

Collector cut-off current 
VBE = 0; VCE = 18 V 

Second breakdown energy; L 25 mH; f = 50 Hz 
open base 
RBE = 10 S2 

D.C. current gain* 
IC=4A;VCE=5V 

D.C. current gain ratio of matched devices* 
IC=4A;VCE=5V 

Collector-emitter saturation voltage* 
IC=12,5 A; 18=2,5A 

Transition frequency at f = 100 MHz* 
—IE= 4A;VC8=12,5V 
—IE = 12,5 A; VCB = 12,5 V 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=15V 

Feedback capacitance at f = 1 MHz 
IC=200mA;VCE=15V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 5 200 µs; S 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

hFE1/hFE2 

VCEsat 

> 36V 

> 16V 

> 4V 

< 25 mA 

> 8 mJ 
> 8 mJ 

typ. 50 
10 to 80 

< 1,2 

typ. 1,5 V 

fT typ. 650 MHz 
fT typ. 600 MHz 

Cc typ. 120 pF 

Cre typ• 82 pF 

Ccf typ. 2 pF 
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BLW85 

100 

hFE 

50 

7277251 

typical values 
TI -25 ° C 

VCE

12,5 V' 

5V 

0 
0 

750 

fT

(MHz) 

500 

250 

0 

5 

Fig. 4. 

10 IC (A) 15 

300 

Cc

(pF) 

200 

100 

0 

7267077.1 

IE =le =0 

f = 1 MHz 

typ 

0 10 VCB (V) 20 

Fig. 5 T~ = 25 °C. 

7Z77257.A 

typical values 
f = 100 MHz 
Tj=25 ° C 

VCB = 

12,5 V 

10V 

5V 

0 5 10 

Fig. 6. 

15 
'E (A) 20 
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H.F./V.H.F. power transistor BLW85 

 J  

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) ri (%) zi (S2) j (2) 

175 12,5 45 <16 >4,5 <4,8 >75 1,4 + j1,5 2,7 — j1,3 

175 13,5 45 — typ.6,0 - typ.75 - - 

50&2 

Cl L1 
C3a 

C2 L2 C3b T 

R1 ■ III L3 

T.U.T. 

L4 

L5 

L6 

C4 

L8 

L7 
C6a C7 

C6b 

C5 R2 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

C8 

I 

7277104 

50 S2 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 222280907004) 
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 
C6a = C6b = 8,2 pF ceramic capacitor (500 V) 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 0701 1) 

L1 = 1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2x 5 mm 
L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10 S2 (±10%) carbon resistor (0,25W) 
R2 = 4,7 S2 (±5%) carbon resistor (0,25 W) 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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BLW85 

APPLICATION INFORMATION (continued) 

150 

72 

7Z77549 1 

7Z7754s 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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H.F./V.H.F. power transistor J L BLW85 

100 

PL

(WI 

50 

0 

7Z77534 

Th=25 ° C 

~yJ 

i 

I-
/ 

Th = 70 ° C 

0 10 20 PS(W) 30 

Fig. 9 Typical values; f = 175 MHz; 
  VCE = 12,5 V; --- VCE = 13,5 V. 

50 

40 

PLnom 
(WI 

(VSWR = 1) 

30 
1,2  VCE 

VCEnom 

1 1 

7Z77536 

15 

Gp

(dBl 

10 

5 

7Z77535 

n 

i

Gp

100 

n 

50 

0   0 
10 30 PL W) 50 

Fig. 10 Typical values; f = 175 MHz; Th = 25 °C; 
VCE = 12,5 V; --- VCE = 13,5 V. 

Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Th = 70°C; 

Rth mb-h = 0,3 K/W ; VCEnom = 12,5 V or 13,5 V; 

PS = PSnom at VCEnom and VSWR = 1 

measured in the circuit of Fig.7. 

The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the 
expected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLW85 

0 

—2 

7Z77537.1 

0 

2 

R L,XL 
(SZ) 

0 

—2 

100 f(MHz) 200 

Fig. 12 Input impedance (series components). 

30 

Gp 

(dB) 

20 

10 

0 
0 

Fig. 14. 

7Z 77539.1 

100 f (MHz 200 

7Z 77 53 8.1 

f 

XL 

0 100 f MHz 200 

Fig. 13 Load impedance (series components). 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 12,5 V; PL = 45W; 
class-B operation; Th = 25 °C. 

662 March 1993 



H.F./V.H.F. power transistor BLW85 

R.F. performance in s.s.b. class-AB operation 

VCE = 12,5 V; Th up to 25 OC; Rth mb-h 0,3 K/W 
f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

'7dt 
% 

d3 
dB* 

d5 
dB* 

IC(ZS) 
mA 

3 to 30 (PEP.) typ. 19,5 typ. 35 typ. —33 typ. —36 25 

Rs = C1 
5011  ir T.U.T. 

L1 

L4 

 0 +VB = 12,5V • 

C7 

Cs II 

bios 

C8 

C9 R2 

HH 

C 10i r RL= 
5011 

C11 C13 C14~ 

- C12 ' 

T T
LS 

Fig. 15 Test circuit; s.s.b. class-AB. 

List of components: 

TR1 = TR2 = BD137 

Cl = 100 pF air dielectric trimmer (single insulated rotor type) 
C2 = 27 pF ceramic capacitor (500 V) 
C3 = 180 pF polystyrene capacitor 
C4 = 100 pF air dielectric trimmer (single non-insulated rotor type) 
C5 = C7 = 3,9 nF polyester capacitor 
C6 = 2 x 270 pF polystyrene capacitors in parallel 
C8= C15 = C16 = 100 nF polyester capacitor 
C9 = 2,2µF moulded metallized polyester capacitor 
C10 = 2 x 385 pF (sections in parallel) film dielectric trimmer 
C11 = 68 pF ceramic capacitor (500 V) 

 O 
+Ve =12,SV 

7Z669.4 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLW85 

APPLICATION INFORMATION (continued) 

List of components (continued) 

C12 = 2 x 82 pF ceramic capacitors in parallel (500 V) 
C13 = 47 pF ceramic capacitor (500 V) 
C14 = 385 pF film dielectric trimmer 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9 mm; length 6,1 mm; leads 2 x 5 mm 
L2 = L5 = Ferroxcube choke coil (cat. no. 431 2 020 36640) 
L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); in dia. 8 mm; length 8,3 mm; leads 2 x 5 mm 
L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 7,6 mm; leads 2 x 5 mm 

R1 = 27 S2 (±5%) carbon resistor (0,5W) 
R2 = 4,7 S2 (±5%) carbon resistor (0,25 W) 
R3 = 1,5 k&2 (±5%) carbon resistor (0,5W) 
R4 = 10 S2 wirewound potentiometer (3W) 
R5 = 47 S2 wirewound resistor (5,5 W) 
R6 = 150 S2 (±5%) carbon resistor (0,25W) 

0 

d3 
d5 

(dB) 

—20 

-40 

-60 

7Z67074.2 

ntermodulation distortion versus 
output power * 

d3 

d5 

20 P.E.P. (W) 

Fig. 16. 

0 

Conditions for Figs 16 and 17: 

40 

60 

ndt 
1%) 

40 

20 

0 

7Z6707s.2 

double-tone efficiency versus 
output power 

typ 

0 20 P.E.P. 1W) 40 

Fig. 17. 

VCE = 12,5 V; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 OC; Rth mb-h 0,3°K/W; IC(zS) = 25 mA; 
typical values. 

* See next page. 
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H.F./V.H.F. power transistor BLW85 

0 

d3 
d5 

(dB) 

—20 

—40 

—60 
0 

7Z67073.2 

ntermodulation distortion versus 
output power * 

-d3 

d5 

20 P.E.P. W) 

Fig. 18. 

40 

60 

qdt 
1%) 

40 

20 

7267076.2 

double-tone efficiency versus 
output power 

typ 

0  
0 20 P.E.P. 1W) 40 

Fig. 19. 

Conditions for Figs 18 and 19: 

VCE = 13,5 V; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25°C; Rth mb-h 0,3 K/W ; IC(ZS) = 25 mA; 
typical values. 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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BLW85 

APPLICATION INFORMATION (continued) 

40 

Gp

(dB) 

30 

20 

10 

0 

7Z77540 

10 f (MHz) 102

10 

ri 

(52) 

7,5 

5 

2,5 

0 

7277541 

xi 

ri 

10 f (MHz) 

0 

2,5 

5 
102

Fig. 20 Power gain as a function of frequency. Fig. 21 Input impedance (series components) as a 
function of frequency. 

Fig. 20 and 21 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 

VCE = 12,5 V 
PL = 30W (P.E.P.) 
Th=25°C 

Rth mb-h 0,3 K/W 

IC(ZS) = 25 mA 
ZL= 1,852 

VCE = 13,5 V 
PL = 35W (P.E.P.) 
Th=25°C 

Rth mb-h 0,3 K/W 
IC(ZS) = 25 mA 
ZL= 1,82 
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 J L BLW86 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, AB and B operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions. Matched hFE groups are available on request. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of operation VCE f PL Gp 71 zi YL d3 
V MHz W dB % S2 mS dB 

e.w. (class-B) 28 175 45 > 7,5> 70 0,7 + j1,3 110—j62 —

s.s.b. (class-AB) 28 1,6-28 5-47,5(P.E.P.) typ. 19 typ. 45 — — typ. —30 
s.s.b. (class-A) 26 1,6 — 28 17(P.E.P.) typ. 22 — — — typ. —42 

MECHANICAL DATA 

Fig. 1 SOT-123. 

25,2 18,42 max 

Dimensions in mm 

7Z77386.2 

t  10,0Imax T 
Torque on screw: min. 0,6 Nm (6 kg cm) 

max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 
2,54 Ii 4,50 4-40 UNC/2A 

4,05 7,5 
max 

+ 
Heatsink compound must be applied sparingly 
and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

' ) 
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BLW86 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open-collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f > 1 MHz); Tmb = 25°C 

Storage temperature 

Operating junction temperature 

10 

IC
(A) 

5 

1 
10 

7277781 

> S̀o 

C' 

30 VCE (V) 

Fig. 2 D.C. SOAR. 

80 

150 

Prf 
1W) 

100 

50 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 

max. 

max. 

max. 

max. 

max. 

65 V 

36 V 

4V 

4A 

12 A 

105 W 

-65 to +150 °C 

max. 200 °C 

7277782 

l I 

III 

a, 

r 
1 II 

b 

8, 

  4 ••'_3 

j4'/K 

50 Th ° CI 
0 

0 

Fig. 3 R.F. power dissipation; VCE S 28 V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 45 W; Tmb = 83,5 °C, i.e. Th = 70°C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,65 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,95 K/W 

From mounting base to heatsink Rth mb-h = 0,3 K/W 

100 
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H.F./V.H.F. power transistor BLW86 

 J  

CHARACTERISTICS 

T = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE = 0; IC = 25 mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; I E = 10 mA 

Collector cut-off current 
VBE = 0; VCE = 36 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE = 10 S2 

D.C. current gain* 
IC=2,5A;VCE=5V hFE 

D.C. current gain ratio of matched devices* 
IC=2,5A;VCE=5V 

Collector-emitter saturation voltage* 
IC = 7,5 A; 1B = 1,5 A 

Transition frequency at f = 100 MHz* 
—IE=2,5A;VCB=28V 
—IE=7,5A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC= 100 mA; VCE = 28 V 

Collector-flange capacitance 

4 

IC

(A) 

2 

0 

V(BR)CES > 

V(BR)CEO > 

V(BR)EBO > 

ICES 

ESBO 
ESBR 

65 V 

36 V 

4V 

< 10 mA 

> 8 mJ 
> 8 mJ 

typ. 45 
10 to 80 

hFE1/hFE2 < 

VCEsat 

fT 
fT 

1,2 

typ. 1,5 V 

typ. 570 MHz 
typ. 570 MHz 

Cc typ. 82 pF 

Cre typ. 

Ccf typ. 

7Z77788 
iJ 

// 
// 
/, 

//
//

/ 

/ 

25° C 

0 05 
VBE (V 

Fig. 4 Typical values; VCE = 28 V. 

* Measured under pulse conditions: tp 5 200 µs; S S 0,02. 

15 

54 pF 

2 pF 
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BLW86 

100 

hFE 

50 

7Z77795 

 VCE = 28 V.

5V -

0  
0 

1000 

fT

(MHz) 

500 

0 

5 10 IC (A) 15 

Fig. 5 Typical values; T1 = 25 °C. 

300 

Cc

(pF) 

200 

100 

7Z77796 

cyp 

0  
0 20 VCB (V 40 

Fig.6 IE=le =0;f=1 MHz;Tj=25°C. 

7277797 

VCB =28V 

15V 

0 5 10 

Fig. 7 Typical values; f = 100 MHz; T~ = 25 °C. 
—IE (A) 15 
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H.F./V.H.F. power transistor BLW86 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 oC 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) ri (%) ii (St) YL (mS) 

175 28 45 <8 >7,5 <2,47 >70 0,7 + j 1,3 110-j62 

50 S2 

C1 L1 

i 

C3a T.U.T. 

L4 
C2 

L2 
Cab 

I 

R1 ■ III L3 

L5 

L6 

C4 

L8 

L7 
C6a 

C7 

C66 T

C5~ R2 L ~ 

+V CC 

Fig. 8 Test circuit; c.w. class-B. 

List of components: 

C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 0701 1) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor 
C5 = 100 nF polyester capacitor 
C6a = 2,2 pF ceramic capacitor (500 V) 
C6b = 1,8 pF ceramic capacitor (500 V) 
C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

C8 

7Z77104 

50 St 

L1 = 14 nH; 1 turn Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 
L7 = 62 nH; 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 9. 
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150 

0 

Cl 

0 
C2 

0 

L3 

R1 

L2 -C3a 

L1 

~4 0 
C 3b 

a 
rivet 

L8 

Ca -fT  *VCG 

-C)-  C5 
C ( )C >:

L&_ C6a 
L 5 r 

LI

C&b 

C7 

0 

q 

7Z77549 1 

7Z77548 

Fig. 9 Component layout and printed-circuit board for 175 MHz test circuit. 

72 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact betwaen upper and lower sheets. 

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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H.F./V.H.F. power transistor BLW86 

75 

DL 

(WI 

50 

25 

7Z77789 

Th=25 ° C  

/

/ 

/ 

r

i 

I 70 ° C -

//

0  
0 10 PS (WI 20 

10 

Op 
(d B) 

5 

0 

7Z77790 

i 

/ 

'Gp
/ 

/ 

/ 

/

0 

100 

50 

0 
25 50 PL (W) 75 

Fig. 10 Typical values; VCE = 28 V; f = 175 MHz. Fig. 11 Typical values; VCE = 28 V; f = 175 MHz; 
--- Th = 25 °C; Th = 70 °C. 

7277794 

Fig. 12 R.F. SOAR; c.w. class-B operation; 
f= 175 MHz; VCE = 28 V; Rth mb-h = 0,3 K/W 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a function 
of the expected VSWR during short-time mismatch 
conditions with heatsink temperatures as parameter. 
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BLW86 

+2,5 
ri 
xi 

( 2) 

+1,25 

0 

-1,25 

-2,5 
0 100 200 300 

f (MHz) 

Fig. 13 Input impedance (series components). 

7Z77793 

7Z77791 

xi 

ri 

ri 

xi 

20 

Gp

IdB) 

10 

0 
0 100 200 300 

f (MHz) 

Fig. 15 Power gain versus frequency. 

10 

R L

W) 

5 

7Z77792 

R L

CL

 CL 

0  1 500 
0 100 200 300 

f (MHz) 

Fig. 14 Load impedance (parallel components). 

0 

CL

(p F) 

250 

OPERATING NOTE 

Below 75 MHz a base-emitter resistor of 10 S2 is 
recommended to avoid oscillation. This resistor 
must be effective for r.f. only. 

Conditions for Figs 13; 14 and 15. 

Typical values; VCE = 28 V; PL = 45 W; Th = 25 °C. 
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H.F./V.H.F. power transistor BLW86 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 
VCE = 28 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp 
d6 

tldt (9%) Ic (A) 
at 47,5W (PEP.) 

d3 
dB* 

d5 
dB* 

IC(ZS) 
mA 

Th 
oC 

5 to 47,5 (P.E.P.) typ. 19 typ. 45 typ. 1,9 typ. —30 <-30 50 25 
5 to 42,5 (PEP.) typ. 19 — — typ. —30 <-30 50 70 

L4 

5052 

Cl 

temperature O 
compensated bias 

List of components: 

Fig. 16 Test circuit; s.s.b. class-AB. 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 
C4 = 56 pF ceramic capacitor (500 V) 
C7 = C8 = 15 to 575 pF film dielectric trimmer 

C7 

7277771.1 

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 4 turns enamelled Cu wire (1,6 mm); in dia. 10 mm; length 9,4 mm; leads 2 x 5 mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5 mm 

R1 = 1,2 S2; parallel connection of 4 x 4,7 S2 carbon resistors 
R2 = 39 S2 carbon resistor 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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BLW86 J L 
—20 

d3

d5

(dB) 

—30 

—40 

7277787 

. d5 

0000 
0 0 0 0 

L000 LO 
F-  6)nU)N 

r! 

~4
V 

50 

dt 
1%) 

40 

30 

20 

7277786 

Gp

/ 
/

T~dt 

20 

Gp

(dB) 

15 

10 

5 

—50   10   0 
0 25 PEP. (W1 50 0 25 50 75 

P.E.P. 1W) 

Fig. 17 Intermodulation distortion as a function Fig. 18 Double-tone efficiency and power gain as a 
function of output power. of output power.* 

Conditions for Fig. 17: 

VCE = 28 V; IC(ZS) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; typical values. 

Conditions for Fig. 18: 

VCE = 28 V; IC(ZS) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 OC; typical values. 

* See note on previous page. 
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H.F./V.H.F. power transistor BLW86 

 J  

30 

Gp

(dB) 

20 

10 

0 

7277785 

10 f (MHz) 102

20 

10 

0 

—10 

7277784 

ri 

x 

10 f (MHz) 102

Fig. 19 Power gain as a function of frequency. Fig. 20 Input impedance (series components) as a 
function of frequency. 

Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 

VCE = 28 V; IC(ZS) = 50 mA; PL = 47,5W; Th = 25°C; ZL = 6,4 SZ. 

Ruggedness in s.s.b. operation 

The BLW86 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions: 
class-AB operation; f1 = 28,000 MHz; f2 = 28,001 MHz; VCE = 28 V; Th = 70 °C and PLnom = 50W 
P.E.P. 
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BLW86 

R.F. performance in s.s.b. class-A operation (linear power amplifier) 

VCE = 26 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

autputpower Gp IC d3 d5 Th 
W dB A dB* dB* oC 

17 (P.E.P.) typ. 22 1,7 typ. —40 <-40 70 

17 (P.E.P.) typ. 22 1,7 typ. —42 <-40 25 

L5 C10 

5051 

Fig. 21 Test circuit; s.s.b. class-A. 

7Z71798.1 

501 

* Stated intermodulation distortion figures are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased 
by 6 dB. 
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H.F./V.H.F. power transistor J L BLW86 

List of components in Fig. 21: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 
C4 = 47µF/10 V electrolytic capacitor 
C5 = 56 pF ceramic capacitor (500 V) 
C6 = 47µF/35 V electrolytic capacitor 
C7 = C8 = 220 nF polyester capacitor 
C9 = 10µF/35 V electrolytic capacitor 
C10 = 10 to 210 pF film dielectric trimmer 
C11 = 15 to 575 pF film dielectric trimmer 

L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 431 2 020 36640) 
L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); in dia. 11,0 mm 
L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

R1 = 600 S2; parallel connection of 2 x 1,2 kSZ carbon resistors (±5%; 0,5W each) 
R2 = 15 St carbon resistor (±5%; 0,25 W) 
R3 = 1,2 S2; parallel connection of 4 x 4,7 S2 carbon resistors (±5%; 0,125W each) 
R4 = 33 St carbon resistor (±5%; 0,25 W) 
R5 = 18 Sl carbon resistor (±5%; 0,25W) 
R6 = 120 S2 wirewound resistor (±5%; 5,5 W) 
R7 = 1 S2 carbon resistor (±5%; 0,125W) 
R8 = 47 S2 wirewound potentiometer (3 W) 
R9 = 1,57 St; parallel connection of 3 x 4,7 S2 wirewound resistors (±5%; 5,5W each) 

—30 

d3

IdB) 

—40 

—50 

—60 

7Z77783 

0 5 10 15 20 
P.E.P. (WI 

Fig. 22 Intermodulation distortion as a function of output power. 
Typical values; VCE = 26 V; Th = 70 OC; f1 = 28,000 MHz; f2 = 28,001 MHz. 
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 J L BLW87 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile h.f. and 
v.h.f, transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25°C in an unneutralized common-emitter class-B circuit 

mode of op ration VCE 
V 

f 
MHz 

PL 
w 

Gp
dB 

17 

% 

zi YL 
mS 

c.w. 13,5 175 25 >6 >70 1,6 + j1,4 210 + j5,5 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-123. 

21,0 

25,2 
5 min max 

ceramic

}
I 

9,8 
max 

1
BeO 

metal 7277386.2 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

f 10,0 max 7 Recommended screw: cheese-head 
2,54 4,50 4-40 U N C/2A 

4,05 7,5 
max 

i 

Heatsink compound must be applied sparingly 
and evenly distributed. 

f

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

August 1986 681 



BLW87 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

1 

7Z77542 

Tmb 25°C 

Th =70 ° C 

5 10 20 30 
VCE (V) 

Fig. 2 D.C. SOAR. 

100 

Prf 
(W) 

50 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 

Tj 

max. 36 V 

max. 18 V 

max. 4V 

max. 6A 

max. 12 A 

max. 76 W 

— 65 to + 150 °C 

max. 200 °C 
7277522 

short-time  
operation 
during mismatch 

".

continuous  
r.f, operation 

derate by 
  0,42 W/K 

continuous  
d.c. operation ' 

  derate by '`
0,32 W/K 

0 50 100 Th (OC) 150 

Fig. 3 R.F. power dissipation; VCE < 16,5 V; 
f~1 MHz. 

THERMAL RESISTANCE (dissipation = 20W; Tmb = 76 °C; i.e. 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

Th = 70 °C) 

Rth j-mb(dc) = 3,0 K/W 

Rth j-mb(rf) = 2,25 K/W 

Rth mb-h = 0,3 K/W 
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V.H.F. power transistor BLW87 

CHARACTERISTICS 

T(=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=25mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE = 0; VCE = 18 V ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base ESBO 
RBE = 10 St ESBR 

D.C. current gain* 
IC = 2,5 A; VCE = 5V hFE 

V(BR)CES > 36V 

V(BR)CEO > 

V(BR)EBO > 

18 V 

4V 

< 10 mA 

> 8 mJ 
> 8 mJ 

typ. 50 
10 to 80 

Collector-emitter saturation voltage* 
IC = 7,5 A; IB = 1,5 A VCEsat typ. 1,7 V 

Transition frequency at f = 100 MHz* 
-IE = 2,5 A; VCB = 13,5 V fT typ. 800 MHz 
-IE = 7,5 A; VCB = 13,5 V fT typ. 750 MHz 

Collector capacitance at f = 1 MHz 
IE = le = 0; VCB = 15 V Cc typ. 65 pF 

Feedback capacitance at f = 1 MHz 
IC=100mA; VCE=15V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 200 µs; S 0,02. 

Cre typ• 41 pF 

Ccf typ. 2 pF 

' ) 
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BLW87 

7177108 7277111 

100 

liFE 

75 

50 

25 

typ values 

T1 = 25 °C 

VCE=. 

13,5 V 

5V 

0 
0 

1000 

fT

(MHz) 

500 

5 

Fig. 4. 

10 IC (A) 15 

300 

Cc

(p F) 

200 

100 

IE =1e =0 

f = 1 MHz 

typ 

0 
0 10 VCB(V) 20 

Fig. 5 T1 = 25 °C. 

7Z77112.A 

typ 

VCB= 13,5 V 

f=100 MHz 

T1 = 25 °C 

0 
0 5 

Fig. 6. 

10 —IE (A) 15 
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V.H.F. power transistor BLW87 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) r1 (%) zi (S2) YL (mS) 

175 
175 

13,5 
12,5 

25 
25 

<6,25 
— 

> 6 
typ.6,6 

<2,64 
— 

> 70 
typ.75 

1,6 + j 1,4 
— 

210+j5,5 
— 

50 S2 

Cl L1 
C3a T.U.T. 

L4 

C2 L2 
Cab 

R1 ■ III L3 

L5 

L6 

Y  C4 

L8 

L7 
C6a C7 

C6b 

C5 

+VCC 
Fig. 7 Test circuit; c.w. class-B. 

C8 

7Z77104 

502 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 
C6a = C6b = 8,2 pF ceramic capacitor (500 V) 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 0701 1) 

L1 = 1 turn Cu wire (1,6 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 36 (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 2 turns Cu wire (1,6 mm); in dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm 
L7 = 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10 S2 (± 10%) carbon resistor (0,25W) 
R2 = 4,7 S2 (± 5%) carbon resistor (0,25 W) 

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8. 
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BLW87 

APPLICATION INFORMATION (continued) 

150 

72 

V 
7277549.1 

7Z77548 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

686 August 1986 



V.H.F. power transistor BLW87 

40 

PL

IW) 

30 

20 

10 

 J  
7Z77110.A 7Z77109.A 

typical values VCE = 13,5 V 

f = 175 MHz --- VCE = 12,5 V 

0 
0 

Fig. 9. 

40 ;;; 

PLnom 
(WI 

(VSWR=1 

30 ~~■ 

20 

10 

0 

7Z77543 

12  VCE 

VCEnom 

100 

17 
1%) 

50 

0 
20 PL (W) 40 

Fig. 10. 

Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Th = 70 OC; 

Rth mb-h = 0,3 K/W ; VCEnom = 13,5 V or 12,5 V; 

PS = PSnom at VCEnom and VSWR = 1; 

measured in the circuit of Fig.7. 

The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the 
expected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLW87 

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 S2 is recommended to avoid 
oscillation. This resistor must be effective for r.f. only. 

7Z67569 

+5 

ri
X I

(2) 

2,5 

0 

—2,5 

100 

input impedance (series components) 
versus frequency (class-B operation) 

r1

—5 
0 

20 

Gp 

Id B) 

15 

10 

5 

100 

200 300 
f (MHz) 

Fig. 12. 
7267567 

power gain versus frequency 
(class-B operation) 

0 
0 200 300 

f (MHz) 

10 

R L

1 S21 

7,5 

5 

2,5 

7Z67568 

load impedance (parallel components) 

versus frequency (class-B operation) 

R L

U-

CL

(pF) 

250 

0 

250 

0  500 
0 100 200 300 

f (MHz) 
Fig. 13. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 13,5 V; PL = 25 W; 
Th = 25 °C. 

Fig. 14. 
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BLW90 

U.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the 
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and 
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a gold 
sandwich metallization. 

The transistor is housed in a'/4 "  capstan envelope with a ceramic cap. All leads are isolated from the 
stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V MHz W 

Gp
dB 

77 

% 

c.w. 28 470 4 > 11 > 55 

MECHANICAL DATA 

F ig.1 SOT 122A. 59 
- 1 5,5 

C 

276 
24,9 

--14x) 

7,6 max 
27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

1,52 

8,5 —► 

Dimensions in mm 

metal 
BeO 
ceramic 

7Z76390.4 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW90 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. or average 

(peak value); f> 1 MHz 

Total power dissipation (d.c. and r.f.) up to Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

2 

IC

(A) 

1 

0,5 

0,1 

7Z83351 

Tmb = 25 ° C — 

N 

Th =70 ° C 

5 10 20 
VCE ( V ) 

Fig. 2 D.C. SOAR. 

30 

30 

Ptot 

(W) 

20 

10 

0 

VCESM 

VCEO 

VEBO 

IC; 1C(AV) 

ICM 

Ptot 

Tstg 
Tj 

max. 60 V 

max. 30 V 

max. 4V 

max. 0,62 A 

max. 2,0 A 

max. 18,6 W 

—65 to + 150 °C 

max. 200 °C 

7Z83352 

0 50 Th(°C) 100 

Fig. 3 Power derating curves vs. temperature. 
I Continuous d.c. and r.f. operation 
I I Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 6 W; Tmb = 73,6 °C, i.e. Th = 70 °C) 

From junction to mounting base 
(d.c. and r.f. dissipation) 

From mounting base to heatsink 
Rth j-mb 

Rth mb-h 

= 9,0 K/W 

= 0,6 K/W 
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U.H.F. power transistor BLW90 

CHARACTERISTICS 

Tj=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 4 mA V~BR)CES > 60 V 

Collector-emitter breakdown voltage 
open base; IC = 20 mA V(BR)CEO > 30 V 

Emitter-base breakdown voltage 
open collector; IE = 2 mA V(BRIEBO > 4 V 

Collector cut-off current 
VBE = 0; VCE = 30 V ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain 

IC=0,3A; VCE =5V 

Collector-emitter saturation voltage 
IC = 1,0 A; IB = 0,2 A VCEsat typ. 0,9 V 

Transition frequency at f = 500 MHz 
-IE=0,3A;VCB=28V 
-IE=1,OA;VCB=28V 

Collector capacitance at f = 1 MHz 
IE = le = 0; VCB = 28 V Cc typ. 8,4 pF 

Feedback capacitance at f = 1 MHz 
IC = 20 mA; VCE = 28 V Cre typ. 3,6 pF 

Collector-stud capacitance Ccs typ. 1,2 pF 

* Measured under pulse conditions: tp 5 200 µs; S 5 0,02. 

ESBO 
ESBR 

hFE 

fT 
fT 

< 2 mA 

> 1 mJ 
> 1 mJ 

typ. 40 
10 to 100 

typ. 1,2 GHz 
typ. 0,9 GHz 

') 
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BLW90 

100 

h FE 

75 

50 

25 

0 

2 

fT

IGHz1 

1,5 

1 

0,5 

0 
0 05 I IA 

1,5 
E 

Fig.6 VCB=28 V;f=500 MHz; T1=25°C. 

7Z83359 

VCE _. 

 -25V 

I 
5V 

0 05 ~C (A) 15 

Fig. 4 Typical values; T = 25 °C. 
7Z83360 

typ 

40 

Cc

(pF) 

30 

20 

10 

0 

7Z83358 

typ 

0 10 20 30 
CB V 

IV)

Fig.5 'E e ° 1 MHz;Tj=25°C. 
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U.H.F. power transistor BLW90 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th=25°C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) 7? (%) zi (S2) ZL (2) 

470 28 4 < 0,32 > 11 < 0,26 > 55 1,7 +j1,8 8+j26 

470 28 4 typ.0,23 typ. 12,5 typ.0,25 typ.58 - - 

50 S2 (  

L4 L6 C6

1. UT.
L1 

C2 L 

R1 L 
C3 

283363 

L5 

I C4 R2
U F 

Fig. 7 Test circuit; c.w. class-B. 

'C5 

L7 
 0 +VCC 

50 S2 

List of components: 

Cl = C5 = C6 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001 ) 
C2= 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C3= 100 pF feed-through capacitor 
C4= 100 nF polyester capacitor 

L1 = stripline (34,8 mm x 6,0 mm) 
L2= 320 nH; 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 4 mm 
L3= L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4= stripline (12,0 mm x 6,0 mm) 
L5= 265 nH; 13 turns closely wound enamelled Cu wire (0,35 mm); in dia. 3,5 mm; leads 2 x 4 mm 
L6= 29 nH; 3 turns closely wound enamelled Cu wire (1 mm); int. dia. 3,5 mm; leads 2 x 4 mm 

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(Cr = 2,74); thickness 1/16". 

R1= 100 S2 carbon resistor 
R2= 10 S2 carbon resistor 

Component layout and printed-circuit board for 470 MHz test circuit are shown in Fig. 8. 
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BLW90 JL 

7Z83361 

0 

rivet 

a, 

7Z83362 

Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit. 

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

694 August 1986 



U.H.F. power transistor BLW90 

10 

PL

(W) 

7,5 

5 

2,5 

0 

7Z83357 

typ 

0 0,25 05 0,75 
Pg (WI 

15 

Gp

(dB) 

10 

5 

0 

7Z83354 

Gp

TI 

5 0 PL (W) 

100 

50 

0 
10 

Fig. 9 VCE = 28 V; f = 470 MHz; Th = 25 °C. Fig. 10 Typical values; VCE = 28 V; f = 470 MHz; 
Th = 25 °C. 
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BLW90 

5 

(St) 

2,5 

0 

—2,5 

5 
200 

7Z83356 

300 

50 

R L• XL 
1d) 

37,5 

25 

12,5 

0 
400 500 200 

f (MHz) 

7Z83355 

XL

R L

300 400 500 
f (MHz) 

Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components). 

30 

Gp

(dB) 

20 

10 

0 
100 

7283353 

300 f(MHz) 500 

Fig. 13. 

Conditions for Figs 11, 12 and 13: 

Typical values; VCE = 28 V; PL = 4W; 
Th = 25 °C. 

Ruggedness 

The BLW90 is capable of withstanding full 
load mismatch (VSWR = 50 through all phases) 
up to 4W under the following conditions: 

VCE=28 V;f=470 MHz; Th=70°C; 

Rth mb-h = 0,6 K/W. 

696 August 1986 



BLW95 

H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-AB operated high power industrial and 
military transmitting equipment in the h.f. band. The transistor presents excellent performance as a 
linear amplifier in s.s.b. applications. It is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. Matched hFE groups are available on request. 

The transistor has a'/2"  flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25°C 

mode of operation VCE 
V 

IC(zS) 
A 

f 
MHz 

PL 
W 

Cp 
dB 

fdt 
°6 

d3 
dB 

s.s.b. (class-AB) 50 0,1 1,6 - 28 20- 160 (PEP.) > 14 > 40* <-3C 

* At 160 W P.E.P. 

MECHANICAL DATA 

SOT-121A (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW95 

MECHANICAL DATA 

Fig. 1 SOT-121. 

Dimensions in mm 

i 

R 
25,2
max ■ ■: 18,42 C 13 

1 max 
6,5 min 

f 12,2 max -►I
2,54 I . 1 ! I 4,50 f 

4,05 7,5 
max 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 
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H.F, power transistor BLW95 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

30 

IC

(A) 

10 

5 

1 

7Z77895 

10 50 10 2
VCE (V) 

Fig. 2 D.C. SOAR. 

THERMAL RESISTANCE (dissipation = 100W; Tmb 
From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

300 

Ptot 
(W) 

200 

100 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 110 V 

max. 53 V 

max. 4V 

max. 8A 

max. 20 A 

max. 245 W 

—65 to + 150°C 

max. 200 °C 

7277459.2 

Ill 

0 50 Th °C) 100 

Fig. 3 R.F. power dissipation; VCE 550 V; 
f 1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

= 90 °C, i.e. Th = 70 °C) 

Rth j-mb(dc) _ 

Rth j-mb(rf) _ 

Rth mb-h 

1,0 K/W 

0,7 K/W 

0,2 K/W 

1 
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BLW95 

CHARACTERISTICS 

T =25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 25 mA 

Collector-emitter breakdown voltage 
open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 20 mA 

Collector cut-off current 
VBE=0; VCE=53V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 St 

D.C. current gain 
IC=4A;VCE=5V 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

> 110V 

> 53V 

> 4V 

< 10 mA 

> 12,5 mJ 
> 12,5 mJ 

typ. 30 
15 to 50 

D.C. current gain ratio of matched devices * 
IC = 4 A; VCE = 5 V hFE1/hFE2 1,2 

Collector-emitter saturation voltage 
IC = 12,5 A; IB = 2,5 A VCEsat typ. 2,2 V 

Transition frequency at f = 100 MHz 
-IE= 4A;VCB=40V 
-IE=12,5 A;VCB=40V 

Collector capacitance at f = 1 MHz 
IE = le = 0; 1CB = 50 V Cc typ. 185 pF 

Feedback capacitance at f = 1 MHz 
IC = 150 mA; VCE = 50 V Cfe typ. 115 pF 

Collector-flange capacitance Ccf typ. 3 pF 

* Measured under pulse conditions: tp 5 200 µs; S 0,02. 

fT 
fT 

typ. 270 MHz 
typ. 285 MHz 
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H.F. power transistor BLW95 

10 

IC

(A) 

1 

10-1

10
—z

500 

7Z77896.1 

typ 

750 

300 

fT

(MHz) 

200 

100 

0 
0 10 — E IAI 20 

Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C. 

1000 1250 
VBE (mV) 

Fig.4 VCE=40 V;Th=25°C. 

7Z77898 

 VCB =40V 

20V 

5V 

60 

hFE 

40 

20 

0 
0 

7277897 

VCE =40V. 

20V 

5V-

 N

1000 

C c

(pF) 

750 

500 

250 

0 

10 IC (A) 

Fig. 5 Typical values; T1 = 25 °C. 

20 

7277899 

  typ 

0 25 50 75 VCB V 

Fig. 7 IE = le = 0;f = 1 MHz; T1 = 25°C. 
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B W9

 J\ 
APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 50 V; Th = 25 OC; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

ndt (%) IC (A) 
at 160W (P.E.P.) 

d3 
dB * 

d5 
dB * 

ICIzS) 
A 

20 to 160 (P. E . P.) >14 >40 <4,0 <-30 <-30 0,1 

Cl 

5̂0n_~

-IF 
C2 

L1 R1 

temperature O 
compensated bias 

T. U.T 

C5 

L4 

C6 

C9 R3 

do ZL' 
son 

-r

HF 
C11 

_1' 

L3 C12 C13 

L5 

Fig. 8 Test circuit; s.s.b. class-AB. 

 O+ycc 

7Z77894 

List of components: 

Cl = C10 = 100 pF film dielectric trimmer 
C2 = C6 = 27 pF ceramic capacitor (500 V) 
C3 = 220 pF polystyrene capacitor 
C4 = C13 = 100 pF film dielectric trimmer 
C5 = C7 = 3,9 nF ceramic capacitor 
C8 = 100 nF polyester capacitor 
C9 = 2,2 µF moulded metallized polyester capacitor 
C11 = 68 pF ceramic capacitor (500 V) 
C12 = 220 pF polystyrene capacitor 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 5 mm 
L2 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 180 nH; 4 turns enamelled Cu wire (1,6 mm); int. dia. 12,0 mm; length 9,9 mm; leads 2 x 10 mm 
L4 = 350 nH; 7 turns enamelled Cu wire (1,6 mm); in dia. 12,0 mm; length 19,1 mm; leads 2 x 10 mm 

R1 = 0,66 S2; parallel connection of 5 x 3,3 S2 carbon resistors (± 5%; 0,5W each) 
R2 = 27 S2 carbon resistor (± 5%; 0,5 W) 
R3 = 4,7 d2 carbon resistor (± 5%; 0,5 W) 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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H.F. power transistor BLW95 

—20 

d3 

d5 

(dB) 

—30 

—40 

—50 
0 

7Z77900 

d3 1 
/ 

/

d5 

i 

100 P.E.P. (W) 200 

Fig. 9 Intermodulation distortion as a 
function of output power.* 

60 

~dt 
(%) 

40 

20 

7Z77901 

i 

- Gp 

'7dt/ 

0  
0 

20 

Gp

(dB) 

15 

10 

5 
100 P.E.P. (W) 200 

Fig.10 Double-tone efficiency and power 
gain as a function of output power. 

Conditions for Figs 9 and 10: 

VCE = 50 V; IC(ZS) = 0,1 A; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 OC; typical values. 

Ruggedness 

The BLW95 is capable of withstanding full load mismatch (VSWR = 50) up to 150 W (P.E.P.) under the 
following conditions: 

VCE = 45V; f = 28 MHz; Th = 70 OC; Rth mb-h = 0,2 K/W. 

* See note on previous page. 
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BLW95 

40 

Gp

(dB) 

30 

20 

10 
10 

7Z77905 

f (MHz) 102

7,5 

ri

—xi 
( 2) 

5 

2,5 

0 

7277904 

ri

—xi

10 f (MHz) 102

Fig. 11 Power gain as a function of frequency. Fig. 12 Input impedance (series components) 
as a function of frequency. 

Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 
VCE = 50 V; IC(ZS) = 0,1 A; PL = 160W (P.E.P.); Th = 25 °C; ZL = 6,25 7 in series with 7,3 nH (in 
parallel with —188 pF). 
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H.F. power transistor BLW95 

40 

Gp

(dB) 

30 

20 

10 
10 

7Z77903 

f (MHz) 102

Fig. 13 Power gain as a function of frequency. 

3,5 

ri
—xi

( S2) 

5 

2,5 

0 

7177902 

ri

10 f (MHz) 102

Fig. 14 Input impedance (series components) 
as a function of frequency. 

Figs 13 and 14 are typical curves and hold for one transistor of a push-pull amplifier with cross-
neutralization in s.s.b. class-AB operation. 

Conditions: 
VCE = 50 V; IC(Zs) = 0,1 A; PL = 160W (P.E.P.); Th = 25 OC; ZL = 6,25 S2 in series with 10,4 nH 
(in parallel with —267 pF); neutralizing capacitor: 82 pF. 

1 
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BLW96 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, AB and B operated high power 
industrial and military transmitting equipment in the h.f, and v.h.f. band. The transistor presents 
excellent performance as a linear amplifier in s.s.b. applications. It is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions. Transistors are supplied in matched hFE groups. 

The transistor has a Y2" flange envelope with a ceramic cap. All leads are isolated from the flange. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC 

mode of 
operation 

VCE 
V 

f 
MHz 

PL 
W 

Gp 
dB 

i7 
% 

d3 
dB 

d5 
dB 

IC(Zc 
(IC) 
A 

s.s.b. (class-AB) 

c.w. (class-B) 

s.s.b. (class-A) 

50 

50 

40 

1,6 - 28 

108 

28 

25 - 200 (P.E.P.) 

200 

50 (P.E.P.) 

> 13,5 

typ. 6,5 

typ. 19 

> 40* 

typ. 67 

- 

< -30 

— 

typ.-40<-40 

<-30 

— 

0,1 

(6) 

(4) 

'dt at 200W P.E.P. 

MECHANICAL DATA 

SOT-121 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW96 

MECHANICAL DATA 

Fig. 1 SOT-121. 

t 12,2 max —► 

2,54 LJ 4,50 
4,05 

} 
75 
max 

1 

Torque on screw: min. 0,6 Nm (6 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

7275334.4 

Dimensions in mm 
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H.F./V.H. F. power transistor BLW96 

RATINGS 

Limiting values in accordance with the Absolute Maximum System ( IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 45 °C 

Storage temperature 

Operating junction temperature 

30 

IC

(A) 

10 

5 

1 

7Z82300 

T 

9s

T 
O 

c 

' o O 

10 

Fig. 2 D.C. SOAR. 

50 10 2
VCE ( V ) 

400 

Ptot 
(W) 

300 

200 

100 

0 

VCESM 

VCEO 

VEBO 

1C(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 110 V 

max. 55 V 

max. 4V 

max. 12 A 

max. 40 A 

max. 340 W 

—65 to + 150 °C 

max. 200 °C 

7Z82301 

Ill 

0 50 100 150 
Th ( ° C 1 

Fig. 3 Power/temperature derating curves. 
I Continuous d.c. operation 
II Continuous r.f. operation; f> 1 MHz 
II I Short-time operation during mismatch; 

f>1 MHz 

THERMAL RESISTANCE (dissipation = 150W; Tmb = 100 °C, i.e. Th = 70°C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 0,63 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(r" 0,45 K/W 

From mounting base to heatsink Rth mb h = 0,2 K/W 
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BLW96 

l 

CHARACTERISTICS 

T1 = 25 oC 

Collector-emitter breakdown voltage 
VBE=0; IC=50mA 

Collector-emitter breakdown voltage 
open base; IC = 200 mA 

Emitter-base breakdown voltage 
open collector; IE = 20 mA 

Collector cut-off current 
VBE = 0; VCE = 55 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE =10SZ 

D.C. current gain* 
IC=7A;VCE=5V 

D.C. current gain ratio of matched devices* 
IC=7A;VCE=5V 

Collector-emitter saturation voltage* 
IC=20 A; IB=4A 

Transition frequency at f = 100 MHz** 
-IE= 7A;VCB=45V 
-IE=20 A;VCB=45V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=50V 

Feedback capacitance at f = 1 MHz 
IC=150 mA; VCE=50V 

Collector-flange capacitance 

* Measured under pulse conditions: tp 300 µs; S 5 0,02. 
** Measured under pulse conditions: tp 50 µs; S 0,01. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

hFE1/hFE2 

VCEsat 

fT 
fT 

Cc

Cre 

Ccf 

> 110 V 

> 55V 

> 4V 

< 10 mA 

> 20 mJ 
> 20 mJ 

typ. 30 
15 to 50 

1,2 

typ. 1,9 V 

typ. 235 MHz 
typ. 245 MHz 

typ. 280 pF 

typ. 170 pF 

typ. 4,4 pF 
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H.F./V.H.F. power transistor BLW96 

10 

—IE

(A) 

1 

10-1

10-2

7Z82302.1 

Th = 70 ° C 
i i 

25 ° C 

I 
500 750 1000 1250 

VBE (mV) 

Fig. 4 Typical values; VCE = 40 V. 
7282304 

400 

fT

(MHz) 

300 

200 

100 

0 

VCB = 

45 V 
15V  

5V 

0 10 20 I IA 
30 

— E 

40 

hFE 

30 

20 

10 

0 
0 

7Z82303 

 VCE =45V_ 

 15L .

5V 

1000 

Cc

(pF) 

750 

500 

250 

0 
0 

10 20 lc (A) 30 

Fig. 5 Typical values; T~ = 25 °C. 
7282305 

ty p 

25 50 75 
V CB V)

Fig. 6 Typical values; f = 100 MHz; T~ = 25°C. Fig. 7 'E = le = 0; f = 1 MHz; Tj = 25 °C. 
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BLW96 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 50 V; Th = 25 OC; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

IC (A) 
at 200W (P.E.P.) 

d3 * 

dB 

d5* 

dB 
IC(ZS) 
A 

25 to 200 (P.E.P.) 

Cl
5012  

1H 

> 13,5 >40 

L1 R1 

T
temperature 

compensated bias O 

(R<0,1 12) 

<-30 

L4 

<5,0 

T.U.T. 

C5 

Fig. 8 Test circuit; s.s.b. class-AB. 

<-30 

C0 

502 

.-1 I1 

0,1 

C13 

~14 

 O +VCC 
7283027.1 

List of components: 

C1 = C4 = C10 = C14 = 100 pF film dielectric trimmer 
C2 = 27 pF ceramic capacitor (500 V) 
C3 = 270 pF polysterene capacitor (630 V) 
C5 = C7 = C8 =220 nF multilayer ceramic chip capacitor 
C6 = 27 pF multilayer ceramic chip capacitor (500 V; ATCA) 
C9 = 47µF/63 V electrolytic capacitor 
C11 = 2 x 36 pF multilayer ceramic chip capacitors (500 V; ATCA) in parallel 
C12 = 2 x 43 pF multilayer ceramic chip capacitors (500 V; ATCA) in parallel 
C13 = 43 pF multilayer ceramic chip capacitor (500 V; ATCA) 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 150 nH; 5 turns Cu wire (2,0 mm); int. dia. 10,0 mm; length 18,7 mm; leads 2 x 5 mm 
L4 = 197 nH; 5 turns Cu wire (2,0 mm); int. dia. 12,0 mm; length 18,6 mm; leads 2 x 5 mm 

R1 = 0,66 12; parallel connection of 5 x 3,312 metal film resistors (PR37; ± 5%; 1,6W each) 
R2 = 27 12 carbon resistor (± 5%; 0,5 W) 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 

• ATC means American Technical Ceramics. 
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H.F./V.H.F. power transistor BLW96 

—30 

d3
d5

(dB) 

—40 

—50 
0 

7Z82306 

d3

-d5  1

100 200 300 
P.E.P. ( W ) 

Fig. 9 Intermodulation distortion as a 
function of output power.* 

100 

n dt 
10 

75 

50 

25 

0 

7282307 

100 0 

20 

Gp

(dB) 

15 

10 

5 

0 
200 300 

P.E.P. (W) 

Fig. 10 Double-tone efficiency and power 
gain as a function of output power. 

Conditions for Figs 9 and 10: 

VCE = 50 V; IC(ZS) = 0,1 A; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 °C; typical values. 

Ruggedness 

The BLW96 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 
150W (P.E.P.) or a load mismatch (VSWR = 5 through all phases) up to 200W (P.E.P.) under the 
following conditions: 

VCE = 45 V; f = 28 MHz; Th = 70 °C; Rth mb-h = 0,2 K/W. 

* See note on previous page. 
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BLW96 

30 

Gp

(dB) 

20 

10 

0 

7Z82308 

10 f (MHz) 102

4 

ri

-x i 
(S2) 

3 

2 

1 

0 

7Z82309 

ri

10 f(MHz) 102

Fig. 11 Power gain as a function of frequency. Fig. 12 Input impedance (series components) 
as a function of frequency. 

Figs 11 and 12 are typical curves and hold for one transistor of a push-pull amplifier with cross-
neutralization in s.s.b. class-AB operation. 

Conditions: 
VCE = 50 V; IC(ZS) = 0,1 A; PL = 200W (P.E.P.); Th = 25 0C; ZL = 5 Sl; neutralizing capacitor: 
47 pF. 
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H.F./V.H.F. power transistor BLW96 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCE (V) PL (W) P8 (W) Gp (dB) IC (A) i (%) 

108 50 200 typ.45 typ.6,5 typ.6 typ.67 

400 

PL

(W) 

300 

200 

100 

7Z82310 

/

/ 
/ 

I
/ 

(dB) 

7,5 

5 

2,5 

7Z82311 

~Gp

n 

100 

n 
( %) 

75 

50 

25 

0   0   0 
0 25 50 P (W) 

75 0 200 300 
S PL(W) 

Fig. 13 VCE = 50 V; f = 108 MHz; Th = 25°C. Fig. 14 VCE = 50 V; f = 108 MHz; Th =25°C; 
typical values. 

100 
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BLW96 

1 

ri•xi 
( 2) 

0,5 

0 

—0,5 

7282312 

25 75 f (MHz) 125 

6 

R L• X L 
( 2) 

4 

2 

0 

7Z82313 

RL
I 1 

XL:
-

25 75 f MHz 125 

Fig. 15 Input impedance (series components). Fig. 16 Load impedance (series components). 

30 

Gp

(dB) 

20 

10 

0 
25 

7Z82314 

75 f (MHz) 125 

Fig. 17. 

Conditions for Figs 15, 16 and 17: 

Typical values; VCE = 50 V; PL = 200W; 
Th = 25 OC; class-B operation. 
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H.F./V.H.F. power transistor  J  
R.F. performance in s.s.b. class-A operation (linear power amplifier) 

VCE = 40 V; Th = 25 °C; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

IC 
A 

d3* 
dB 

d5' 
dB 

typ. 50 (P.E.P.) typ. 19 4 typ. —40 <-40 

5052 Cl. L1 

C2 

T.U.T. 

L2 R1 L3 

L4 

BLW96 

C7 = 

-IF--
C10 

C8 

50& 

n

2 

c 

+ VBBO 

Fig. 18 Test circuit; s.s.b. class-A. 

 —O+VCC

7za4922 

List of components: 

C1 = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 220 nF polyester capacitor (100 V) 
C4 = 100 µF/4 V electrolytic capacitor 
C5 = 2 x 330 nF polyester capacitors (100 V) in parallel 
C6 = 47 µF/63 V electrolytic capacitor 
C7 = C10 = 2 x 82 pF ceramic capacitors (500 V) in parallel 
C8 = C9 = 10 to 150 pF air dielectric trimmer 

L1 = 45 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 8,0 mm; length 4,0 mm; leads 2 x 3 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 110 nH; 4 turns enamelled Cu wire (2,0 mm); in dia. 10,0 mm; length 8,0 mm; leads 2 x 2 mm 
L4 = 210 nH; 5 turns enamelled Cu wire (2,0 mm); in dia. 12,0 mm; length 10,0 mm; leads 2 x 2 mm 

R 1 = 27 Sl carbon resistor (± 5%; 0,5W) 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLW96 

7284923 
—30 

d3

(dB) 

—40 

—50 

—60 
0 20 40 60 PEP (W) 80 

C=3A 4A 
5A 

Fig. 19 Third order intermodulation distortion as a function of output power.* 
Typical values; VCE = 40 V; Th = 25 OC; f1 = 28,000 MHz; f2 = 28,001 MHz. 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLW97 

H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor designed for use in class-A, AB and B operated high-power 
industrial and military transmitting equipment in the h.f. band. 

The transistor offers excellent performance as a linear amplifier in s.s.b. applications. It is resistance 
stabilized and is made to withstand severe load-mismatch conditions. All leads are isolated from the 
flange. 

The transistors are supplied in matched hFE groups. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C 

mode of 
operation 

VCE 
V 

IC(zS) 
A 

f 
MHz 

PL 
W 

CP 
dB 

7 dt 
% 

d3 
dB 

d5 
dB 

s.s.b. 
(class-AB ) 

28 0,1 1,6-28  175 (PEP) >11,5 >40 <-30 <-30 

MECHANICAL DATA 

SOT-121 (see Fig. 1). 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

'SS) 
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BLW97 

MECHANICAL DATA 

Fig. 1 SOT-121. 

12,2 max 

2,54 LJ 4,50 f 
4,05 75 

t max 
1 7Z75334.4 

Torque on screw: min. 0,60 Nm (6,0 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 

Heatsink compound must be applied sparingly and evenly distributed. 

Dimensions in mm 
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H.F. power transistor BLW97 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (peak value) 
VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
average 

peak value; f> 1 MHz 

Total d.c. power dissipation at Th = 25°C 

R.F. power dissipation 
f> 1 MHz; Th = 25°C 

Storage temperature 

Operating junction temperature 

VCESM 

VCEO 

VEBO 

max. 65 V 

max. 33 V 

max. 4V 

IC(AV) max. 15 A 

ICM max. 50 A 

Ptot(d.c.) max. 190 W 

Ptot(rf) max. 230 W 

Tstg —65 to + 150 °C 

Tj max. 200 °C 

20 

IC

(A) 

10 

5 

2 

7Z88983 7Z88984 350 

P 
Tmb=25°C 

tot 
1W) 

01 250 

Th = 70°C 
.-.- D 

150 
1 -.

50 
10 VCE (VI 

Fig. 2 D.C. SOAR. 

100 0 50 T5 1°C) 100 

Fig. 3 Power/temperature derating curves. 

I Continuous d.c. operation 
II Continuous r.f. operation (f> 1 MHz). 
III Short-time operation during mismatch; 

(f>1 MHz). 

THERMAL RESISTANCE (dissipation = 120W; Th = 25°C i.e. Tmb = 49°C) 

From junction to mounting base 
(d.c. dissipation) 

From junction to mounting base 
(r.f. dissipation) 

From mounting base to heatsink 

Rth j-mb(dc) _ 

Rth j-mb(dc) _ 

Rth mb-h = 

0,63 K/W 

0,48 K/W 

0,20 K/W 

) 
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BLW97 

CHARACTERISTICS 

T = 25 oC unless otherwise specified 

Collector-emitter breakdown voltage 
VBE = 0; IC = 50 mA V(BR)CES > 65 V 

IC = 100 mA; open base V(BR)CEO > 33 V 

Emitter-base breakdown voltage 
IE = 20 mA; open collector V(BR)EBO > 4 V 

Collector cut-off current 
VCE = 33 V; VBE = 0 ICES 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE=10&2 

D.C. current gain* 
IC=10A;VCE=5V hFE 

D.C. current gain ratio of matched devices* 
IC = 10 A; VCE = 5 V hFE1/hFE2 < 1,2 

Collector-emitter saturation voltage* 
IC = 25 A; IB = 5 A VCEsat typ. 2,4 V 

Transition frequency at f = 100 MHz** 
-IE=10 A;VCB=28V 

-IE=20 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE = ie = 0; VCB = 28 V Cc typ. 380 pF 

Feedback capacitance at f = 1 MHz 
IC = 0; VCE = 28 V Cre typ. 235 pF 

Collector-flange capacitance Ccf typ. 4,5 pF 

* Measured under pulse conditions: tp = 500µs. 
** Measured under pulse conditions: tp = 300 µs; S = 0,02. 
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ESBO 

ESBR 

fT 

fT 

< 20 mA 

> 20 mJ 

> 20 mJ 

typ. 30 
15 to 50 

typ. 230 MHz 

typ. 235 MHz 



H.F. power transistor BLW97 

50 

hFE 

40 

30 

20 

1000 

C°

(pF) 

800 

600 

400 

200 

7288985 

VCE = 28V 

typ  

15V 

5V 

0 10 20 (A) 30 
C 

Fig. 4 T~ = 25 °C. 

7Z88987 

typ 

0 20 VCB(V) 

Fig.6 IE=ie =0;f=1 MHz; 
T = 25 °C. 

40 

260 

fT

(MHz) 

180 

100 
0 

7 Z88986 
I 

VCB= 28V 

typ 

15V 

10 

IC

(A) 

1 

0,1 

0,01 

10 -I E (A) 

Fig. 5 T1 = 25 °C; f = 100 MHz; 
tp = 300 µs. 

20 

7Z88988 
 a 

Th = 70°C 25°C 

typ 

500 900 
VBE(mV) 1300 

Fig. 7 VCE = 28 V. 
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BLW97 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier). 
VCE = 28 V; Th = 25 OC; f1 = 28,000 MHz; f2 = 28,001 MHz. 

output power 
W 

Gp 
dB 

fdt 
% 

IC 
A 

d3* 
dB 

d5* 
dB 

IC(zS) 
A 

175 (PEP) > 11,5 
typ. 13,0 

> 40 
typ. 50 

< 7,8 
typ. 6,3 

< -30 
typ. —34 

< -30 
typ. —38 

0,1 

* The stated intermodulation distortion levels are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased by 
6 dB. 

5052 l• 

C1 

C2 L1 

C3 C4 

h1 

T.U.T. 

R2 ■~I L2 

C5 

VBB

L3 

L4 C10 

C6 C11 

Ci2 

C 
l8l-- 

AA i 

C9 

+IH  
R3 

L5 

VCC 

Fig. 8 Class-AB (s.s.b.) test circuit. 

C14 
C13 

. 7 5052 

7Z92255.1 

List of components: 

Cl = 47 pF (500 V) multilayer ceramic chip capacitor* 
C2 = 100 pF film dielectric trimmer 
C3 = 2 x 130 pF (300 V) multilayer ceramic chip capacitors in parallel* 
C4 = 280 pF film dielectric trimmer 
C5 = 10 nF (50 V) multilayer ceramic chip capacitor 2222 856 13103 
C6 = 2 x 180 pF (300 V) multilayer ceramic chip capacitors in parallel* 
C7 = 100 nF (50 V) multilayer ceramic chip capacitor 2222 856 48104 
C8 = 10 nF (50 V) multilayer ceramic chip capacitor 2222 856 13103 
C9 = 2,2µF - 63 V solid aluminium electrolytic capacitor 

C10 = 5 x 82 pF (500 V) multilayer ceramic chip capacitors in parallel* 
C11 = 250 pF air dielectric trimmer 
C12 = 5 x 33 pF ceramic feed-through capacitors mounted in parallel on a brass plate 
C13 = 100 pF air dielectric trimmer 
C14 = 3 x 91 pF (500 V) multilayer ceramic chip capacitors in parallel* 

R1 = 0,7 S2 - 7 W (7 x 4,7 S2 - 1 W carbon resistors in parallel) 
R2 = 27 St - 0,25 W carbon resistor 
R3 = 4,7 SZ - 0,25 W carbon resistor 

American Technical Ceramics capacitor or capacitor of same quality. 
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H.F. power transistor BLW97 

L1 = 73 nH; 4 turns Cu wire (1,5 mm); in dia. 7 mm; length 9,4 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke grade 3B (cat. no. 4312 020 36640); 6 leads in parallel 
L3 = 70,4 nH; 4 turns Cu wire (2 mm); int. dia. 7 mm; length 14,8 mm; leads 2 x 5 mm 
L4 = 83,5 nH; 4 turns Cu wire (2 mm); int. dia. 8 mm; length 15 mm; leads 2 x 5 mm 
L5 = Ferroxcube wide-band h.f. choke grade 3 B (cat. no. 4312 020 36640) with 6 leads in parallel 

d3, d5 
(dB) 

30 

—50 

—70  

7Z88989 

Gp 

(dB) 

12 

8 

4 

0 

7288990 

?Cdt 
(%) 

60 

40 

20 

0 

d3 GP 
typ 

~Cdt d5 

1 typ 

0 100 200 

PL(W) P.E.P. 

Fig. 9 Intermodulation distortion 
(see note on preceding page). 

0 100 200 
P L ( W ) PEP, 

Fig. 10 Power gain and double-tone efficiency. 

Conditions for Figs 9 and 10: 
VCE = 28 V; IC(zS) = 0,1 A; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 °C. 

RUGGEDNESS 

The BLW97 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 150W 
(P.E.P.) or a load mismatch (VSWR = 5 through all phases) up to 175W (PEP.) under the following 
conditions: 
VCE = 28 V; f = 28 MHz; Th = 25 °C; Rth mb-h = 0,2 K/W. 

Figures 11 and 12 on the next page present typical curves which are valid for one transistor of a push-
pull amplifier in s.s.b. class-AB operation. 
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BLW97 

30 

Gp 

(d8) 

20 

10 

t 

r),XI 
1St) 

0,5 

0 

0,5 
25 75 f(MHz) 125 

Fig. 13 Input impedance (series 
components). 

7Z88991 

tYP 

10 f (MHz) 

Fig. 11 Power gain. 

4 

2 

0 

7Z88992 

ri 

typ 

100 10 f (MHz) 100 

Fig. 12 Input impedance (series 
components). 

/

7Z88993 

ri

typ 

2 1,0 

7Z88994 

AL 
15 

AL XL Op 
(52) (St) IdB) 

typ 
1 0,5 10 

XL

f 

0 0 5 
25 75 f(MHz) 125 25 

Fig. 14 Load impedance (series 
components). 

Conditions for Figs 11 and 12: 
VCE = 28 V; IC(ZS) = 0,1 A; 
PL = 175 W(PEP); Th = 25 °C; 
ZL =1,55 SZ 

Conditions for Figs 13, 14 and 15: 
VCE=28 V;PL =175W;Th=25OC; 
class-B operation. 

7Z88995 

typ 

75 f(MHz) 

Fig. 15 Power gain. 

125 
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 J L BLW98 

U.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers of 
TV transposers and transmitters in band IV-V, as well as for driver stages in tube systems. 

Features: 
• diffused emitter ballasting resistors for an optimum temperature profile; 
• gold sandwich metallization ensures excellent reliability. 

The transistor has a '/4 "  capstan envelope with ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance in linear amplifier 

mode of operation fvision 
MHz 

VCE 
V 

IC 
mA 

Th 
oC 

dim*
dB 

10 sync* 
W 

Gp 
dB 

class-A 
class-A 

860 
860 

25 
25 

850 
850 

70 
25 

-60 
-60 

> 3,5 
typ.4,4 

> 6,5 
typ.7,0 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 
5,9 
5,5 Fig.1 S0T122A. y 

C 

27,6 
24,9 

7,6 max 

27,6 
24,9 

F 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

+ 

Dimensions in mm 

1,52 

} 

8-32UNC 

3,25 
2,80~

12,0 
~— 11,0 

7Z76390.4 

metal 
Be0 

ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW98 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 VCESM max. 50 V 

open base VCEO max. 27 V 

Emitter-base voltage (open collector) VEBO max. 3,5 V 

Collector current 
d.c. IC max. 2 A 

(peak value); f> 1 MHz ICM max. 4 A 

Total power dissipation at Th = 70 °C Ptot max. 21,5 W 

Storage temperature Tstg —65 to + 150 °C 

Operating junction temperature T1 max. 200 °C 

4 

IC

(A) 

2 

1 

0,5 

0,2 

7167289.2 

Tmb = 25 ° C 

(1) 

40 

Ptot 
(W) 

30 

20 

10 
5 10 

VCE ( V ) 30 0 

(1) Second breakdown limit (independent 
of temperature). 

Fig. 2 D.C. SOAR. 

7Z88300 

50 Th (°C) 100 

Fig. 3 Power derating curve vs. temperature. 

THERMAL RESISTANCE (dissipation = 21,25W; Tmb = 82,75 °C, Th = 70°C) 

From junction to mounting base 

From mounting base to heatsink 
Rth j-mb = 5,45 K/W 

Rth mb-h = 0,6 K/W 
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U.H.F. linear power transistor BLW98 

6 

R th j h 

(K/W) 

5,5 

5 

4,5 

4 
15 25 Ptot ( W ) 35 5 

r

/ OV 
o oV 

.o j~ oO oO 
ooh 

II 
I 

/ 

11 

7Z88301 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W.) 

Example 

Nominal class-A operation (without r.f. signal): VCE = 25 V; IC = 850 mA; Th = 70°C. 

Fig. 4 shows: Rth j-h max. 6,05 K/W 
Tj max. 200 °C 

Typical device: Rth j-h typ. 5,35 K/W 
Tj typ. 183°C 

1 
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BLW98 

CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA V(BR)CES > 50 V 

open base, IC = 25 mA V(BR)CEO > 27 V 

Emitter-base breakdown voltage 
open collector, 'E = 5 mA V(BR)EBO > 3,5 V 

D.C. current gain* 
IC = 850 mA; VCE = 25 V hFE 

> 
typ. 

15 
40 

Collector-emitter saturation voltage* 
IC=500 mA; IB=100mA VCEsat typ. 0,25 V 

Transition frequency at f = 500 MHz** 
-IE = 850 mA; VCB = 25 V fT typ. 2,5 GHz 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=25V Cc

typ. 
< 

24 
30 

pF 
pF 

Feedback capacitance at f = 1 MHz 
IC=50mA; VCE =25V Cre typ. 15 pF 

Collector-stud capacitance Ccs typ. 1,2 pF 

10 

IC

(AI 

1 

10-1

10-2

7Z88 30 

Th = 70 ° C 

/ 

/ 

/ 

/

/ 

/ 

/ 

I 
i 

25"C-

/

I 

I 
I 

i 

I 

05 15 
VBE (V) 2 

Fig. 5 Typical values; VCE = 25 V. 

1 

* Measured under pulse conditions: tp < 300 µs; S 5 0,02. 
** Measured under pulse conditions: tp 5 50 µs; S 5 0,01. 
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U.H.F. linear power transistor BLW98 

60 

hFE 

7Z78109 

100 

Cc

VCE= (pF) 
25 V 

40 75 
5V 

50 

20 

25 

00 0 
2 IC (A) 

Fig. 6 Typical values; T~ = 25 0C. 

4 

fT

(GHz) 

3 

2 

1 

7278108 

ty p 

0 10 20 VCB V 30 

Fig. 7 I E = le = 0; f = 1 MHz; Tj = 25 0C. 

7278103.1 

typ 

0  
0 2 

Fig. 8 VCB = 25 V; f = 500 MHz; T~ = 25 OC. 

—IE (A) 
3 
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BLW98 

APPLICATION INFORMATION 

R.F. performance in u.h.f, class-A operation (linear power amplifier) 

fvision (MHz) VCE (V) IC (mA) Th (°C) dim (dB)* Po sync (W)* Gp (dB) 

860 25 850 70 -60 > 3,5 > 6,5 
860 25 850 70 -60 typ. 3,8 typ. 7,0 
860 25 850 25 -60 typ. 4,4 typ. 7,0 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

VSWR input<1,1 C1 

5011 

T.U.T. 
L1 

////////4 • 1 

C2~ C12= 

R2 

L3 

L4  
Cg VSWR output<2 

///////4 Oo  50 fl 

C9 yZr

C6 C11 
= C3 i R3I I I C10 Q T 

= C4 i'F.. ~` / I = C 7 
8Y206

R1 

1 

T
R7 

R5 

I
Fig. 9 Class-A test circuit at fvision = 860 MHz. 

List of components: 

C1 = C2 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001) 
C3 = C4 = 100 nF polyester capacitor 
C5 = C6 = 1 nF feed-through capacitor 
C7 = 5,6 pF ceramic capacitor 
C8 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C9 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C10 = 10µF/40 V solid aluminium electrolytic capacitor 
C11 = 470 nF polyester capacitor 
C12 = 2 x 3,3 pF chip capacitors (in parallel) 
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U.H.F, linear power transistor BLW98 

List of components: (continued) 

R1 = 150 S2 carbon resistor (0,25W) 
R2 = 1,8 kS2 carbon resistor (0,5 W) 
R3 = 33 S2 carbon resistor (0,5 W) 
R4 = 220 St carbon resistor (1 W) 

L1 = stripline (13,6 mm x 6,9 mm) 
L2 = microchoke 0,47 µH (cat. no. 4322 057 04770) 
L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 5 mm 
L4 = stripline (40,8 mm x 6,9 mm) 

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(Er = 2,74); thickness 1,5 mm. 

O 

96 mm 

R5 = 4 x 12 S2 carbon resistors in parallel (1 W each) 
R6 = 1 kSt carbon resistor (0,25 W) 
R7 = 220 St carbon potentiometer (0,25 W) 

C9 Qi 

band Y 

7 Z 7611 1.1 

7Z7s110 

O 47 mm 

Note 
Hole in printed-circuit 
board: ¢ 9,7 mm. 

Fig. 10 Component layout and printed circuit board for 860 MHz class-A test circuit. 

The circuit and the components are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 

1 
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—50 

dim 
(dB) 

—55 

—60 

—65 
0 

7278104.1 

l 

I 
/

/

dim 
/ 

/

/ 

/

/ 

/

/ 

/ 

/ 

/ 

/

/ 

/ 

/

/ 

/ 

dcm 

I 

s 
/

/ 

/ 

2 4 6 Po sync I W 8 

Fig. 11 Intermodulation distortion (dim)* and cross-modulation distortion (dcm)** as a function of 

Po sync• Typical values; VCE = 25 V; IC = 850 mA;-- Th = 25 °C;—Th = 70 °C; (vision = 860 MHz. 

15 

dcm 
(%) 

10 

5 

0 

** 

Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal —75 dB. 
Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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U.H.F. linear power transistor BLW98 

5 

ri•xi 
1S2) 

4 

3 

2 

1 

0 
400 

7Z78107.1 
10 

R L~ XL 

(Sa) 

8 

6 

4 
400 

7Z78105.1 

xi 

ri 

RL

XL

600 f(MHz) 600 600 f(MHz) 800 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

12 

GP

(dB) 

8 

4 

0 
400 

7Z78106.1 

600 f(MHz) 800 

Fig. 14. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 850 mA; class-A operation; Th = 70 OC. 
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BLW99 

H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-AB and B operated high-power mobile 
transmitting equipment in the h.f. band. 

The transistors are resistance-stabilized and are guaranteed to withstand severe load mismatch conditions. 
They are supplied in matched hFE groups. 

The transistor has a 1/2 in 4-lead flange envelope with a ceramic cap. All leads are isolated from the 
flange. 

QUICK REFERENCE DATA 

R.F. performance at Th = 25 oC 

mode of 
operation 

VCE 
V 

IC(zS) 
A 

f 
MHz 

PL 
W 

Gp 

dB 
7?dt 

% 

d3* 

dB 

d5* 

dB 

s.s.b. 
class-AB 

12,5 0,15 1,6-28 80 (P.E.P.) >12,5 >35 <-24 <-24 

* See note on page 4. 

MECHANICAL DATA 

Fig. 1 SOT-121. 

12,2max —+ 

2,54 
} 

4,50 } 
4,05 7,5 

} m
l
ax 

7Z75334 .a 

Torque on screw: min. 0,60 Nm (6,0 kg cm) 
max. 0,75 Nm (7,5 kg cm) 

Recommended screw: cheese-head 4-40 UNC/2A 
Heatsink compound must be applied sparingly and evenly distributed. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLW99 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 VCESM 
open base VCEO 

Emitter-base voltage (open collector) VEBO 

Collector current 
average 

(peak value); f> 1 MHz 

D.C. power dissipation at Tmb = 25 °C 

R.F. power dissipation 
f>1  MHz; Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

20 

IC

(A) 

10 

5 

2 

7Z92256.1 

Th =70°C = 25°C 

10 17 V IV) 100 
CE 

Fig. 2 D.C. SOAR. 

THERMAL RESISTANCE 

Dissipation = 100W; Tmb = 25°C 

From junction to mounting base 
(d.c. dissipation) 

From junction to mounting base 
(r.f. dissipation) 

From mounting base to heatsink 

240 

Pt°t 
(W) 

120 

0 

IC(AV) 

'CM 

Ptot(d.c.) 

Ptot(rf) 

Tstg 
Tj 

max. 36 V 

max. 17 V 

max. 4V 

max. 18 A 

max. 55 A 

max. 154 W 

max. 192 W 

—65 to +150 °C 

max. 200 °C 

7Z92257 

III 

0 60 Th ( °C ) 
120 

Fig. 3 Power/temperature derating curves. 

I Continuous d.c. operation 
II Continuous r.f. operation; (f> 1 MHz) 
III Short-time r.f. operation during mismatch 

(f>1 MHz) 

Rth j-mb(dc) _ 

Rth j mb(rf) _ 

Rth mb-h = 

1,00 K/W 

0,75 K/W 

0,2 K/W 
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H.F, power transistor BLW99 

CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=50mA 

open base; IC = 100 mA 

Emitter-base breakdown voltage 
open collector; IE = 20 mA 

Collector cut-off current 
VBE = 0; VCE = 17 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 10 S2 

D.C. current gain* 
IC=10 A;VCE=5V 

D.C. current gain ratio of matched devices* 
IC=10 A;VCE=5V 

Collector-emitter saturation voltage* 
IC=25 A; IB=5A 

Transition frequency at f = 100 MHz** 
-IE=10 A;VCB=12,5V 

-IE=20 A;VCB=12,5V 

Collector capacitance at f = 1 MHz 
IE=1e =0;VCB=12,5V 

Feedback capacitance at f = 1 MHz 
IC=0;VCE=12,5V 

Collector-flange capacitance 

40 

hFE 

30 

20 

7Z92258 

0 10 
'c (A) 

Fig. 4 T~ = 25 °C. 

300 

VCE = fT

(MHz) 12,5 V 

5V 

20 

200 

100 

0 

* Measured under pulse conditions: tp = 500µs. 
** Measured under pulse conditions: tp = 300 µs; S = 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 

ESBR 

hFE 

> 36V 

> 17V 

> 4V 

< 20 mA 

> 12,5 mJ 

> 12,5 mJ 

typ. 35 
15 to 80 

hFE1/hFE2 < 

VCEsat 

1,2 

typ. 1,7 V 

fT typ. 

fT typ. 

290 MHz 

275 MHz 

Cc typ. 400 pF 

Cre 

Ccf 

typ. 265 pF 

typ. 4,5 pF 

7Z92259 

F-
0 10 —IE (A) 

Fig. 5 f = 100 MHz; T~ = 25°C. 

VcB= 

12,5 V 

10V 

5V 

20 

1 
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BLW99 

1400 

C°

(pF) 

1000 

600 

200 

729226° 

0 10 20 VCB(V 

Fig.6 IE=ie =0;f= 1 MHz; 
T1 = 25 °C. 

30 

10 

IC

(A) 

1 

0,1 

0,01 

7292261 

Th - 70°C 

25°C 

500 900 
VBEImV) 

1300 

Fig. 7 VCE = 12,5 V; typ. values. 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) VCE = 12,5 V; Th = 25 0C; 
f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp 
dB 

gdt 
% 

IC 
A 

d3*
dB 

d5*
dB 

IC(ZS) 
A 

80 (PEP.) 
> 12,5 
typ. 14 

> 35 
typ. 40 

< 9,1 
typ. 7,6 

< -24 
typ. —27 

< -24 
typ. —36 

0,15 

* The stated intermodulation distortion levels are referred to the according level of either of the equal 
amplified tones. Relative to the according peak envelope powers these figures should be increased by 
6 dB. 

50L C1 

C2 

L1 R1 

L4 L5 

Ca 

TUT. C9 

L2 1~■ R 2 
C4 

C3 

VBB VCC 

L3 

C5 

H1 

+ IH

C6 

T C7 C11~ / C10 

Fig. 8 Class-AB test circuit, s.s.b. 

50O 

0 

771. 

7286962 
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H.F. power transistor BLW99 

List of components: 

Cl = C2 = 270 pF film dielectric trimmer capacitor 
C3 = 220 nF chip capacitor 
C4 = 1 nF chip capacitor 
C5 = 100 nF chip capacitor 
C6 = 47 µF — 63 V electrolytic capacitor 
C7 = 3 x 180 pF multilayer ceramic chip capacitors in parallel* 
C8 = 2 x 150 pF (500 V) multilayer ceramic chip capacitors* 
C9 = C10 = 100 pF film dielectric trimmer capacitor 
C11 = 150 pF multilayer ceramic chip capacitor* 

R1 = 4 x 1,2 SZ carbon resistors in parallel (4 x 0,125W) 
R2 = 27 S2 carbon resistor (0,5 W) 

L1 = 3 turns Cu wire (2 mm); int. dia. 8 mm; length 9 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke (cat. no. 4312 020 36640) 
L3 = L4 = 2 turns Cu wire (2 mm); int. dia. 8 mm; length 5 mm; leads 2 x 5 mm 
L5 = 3 turns Cu wire (2 mm); in dia. 8,5 mm; length 8,5 mm; length 8,5 mm; leads 2 x 5 mm 

* American Technical Ceramics capacitor type 100 B or capacitor of same quality. 

20 

d3, d5 
(dB) 

30 

40 

50 

7Z92262 

d3 

I\

0 40 80 120 

'L 1W) P.E.P. 

Fig. 9 Intermodulation distortion 
(see note on preceding page); typ. values, gain; typ. values. 

60 

1dt 
1%) 

40 

20 

0 

ndt 

7Z92263 

GP

0 
9 

40 80 120 

'L (W) P.E.P. 

Fig. 10 Double-tone efficiency and power 

Conditions for Figs 9 and 10: 

VCE = 12,5 V; IC(ZS) = 0,15 A; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 °C. 
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BLW99 

120 

PL

1W) 
PEP 

80 

40 

0 
10 

7292264 

Th = 

25°C 

50°C 

70°C 

VSWR 
100 

Fig. 11 R.F. SOAR: s.s.b. class-AB operation; 
VCE = 15 V; Rth mb-h = 0,2 K/W; 
f1 = 28,000 MHz; f2 = 28,001 MHz. 

This graph shows the permissible output power 
as a function of VSW R during mismatch conditions 
with the heatsink temperature as parameter. 

24 

op
(d8) 

16 

8 

0 

7292266 7Z92265 3 

r1, xi 
(O) 

2 

1 
-X i 

0 
10 f (MHz) 

Fig. 12 Power gain. 

100 10 f (MHz) 

Fig. 13 Input impedance 
(series components). 

Conditions for Figs 12 and 13: 

VCE = 12,5 V; IC(ZS) = 0,15 A; ZL = 0,65 St; PL = 80W (PEP); Th = 25°C. 

100 

The curves in Figs 12 and 13 are typical and hold for one transistor of a push-pull amplifier in s.s.b. 
class-AB operation. 
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Philips Semiconductors Preliminary specification 

UHF linear power transistor B LW898 

FEATURES 

• Internal input matching for wideband operation and high 
power gain 

• Polysilicon emitter ballasting resistors for an optimum 
temperature profile 

• Gold metallization ensures excellent reliability.

APPLICATION I~~~ 

• Common emitter class-A operation in line, 1 
Ct0 r~ 

transposers/transmitters (television) jrt u 
470 to 860 MHz frequency 

DESCR 

lidon planar transistor in a SOT171 A 6-lead 
rectangular flange package, with a ceramic cap. The 
transistor delivers a Po sync = 3 W in class-A operation at 
860 MHz and a supply voltage of 25 V. 

PINNING SOT171A 

PIN DESCRIPTION 

1 emitter ©tI© 

emitter; 1 

R ~ 1O .o~ 1
r e5~g collector 

emitter 

6 emitter 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
RF performance at Th = 25 °C in a common emitter push-pull test circuit. 

MODE OF OPERATION f
(MHz) 

VCe 
(V) 

ICa 
(A) 

Po sync 
(W) 

Gp 
(dB) 

CW class-A 860 25 1.1 ≥3(hl ≥9(1) 

Note 

1. Three-tone test signal (-8, -16, or -7 dB); dim = -60 dB. 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. 
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of 
the user. It must never be thrown out with the general or domestic waste. 
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Philips Semiconductors Preliminary specification 

UHF linear power transistor BLW898 

LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 60 V 

VCEO collector-emitter voltage open base — 28 V 

VEBO emitter-base voltage open collector — 2.5 V 

Ic collector current (DC) — 3.7 A 

Ic(Av) average collector current — 3.7 A 

Ptot total power dissipation up to Th = 70 °C — 37 W 

Tst9 storage temperature —65 +150 °C 

Ti operating junction temperature — 200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth j-mb thermal resistance from junction to 
mounting-base 

P = 37W; Th = 70°C 3.1 KIW 

Rth mb-h thermal resistance from 
mounting-base to heatsink 

0.4 K/W 

CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBO collector-base breakdown voltage Ic = 15 mA; IE = 0 60 — — V 

V(BR)CEO collector-emitter breakdown voltage Ic = 30 mA; IB = 0 28 — — V 

V(BR)EBO emitter-base breakdown voltage IE = 0.6 mA; IC = 0 2.5 — — V 

ICEO collector-base leakage current VBE = 0; VCB = 28 V — — 1.5 mA 

ICEO collector-emitter leakage current VCE = 20 V — — 3 mA 

hFE DC current gain VCE = 25 V; IC = 1.1 A 30 - 140 
C collector capacitance VCE = 25 V; IE = ie = 0; 

f = 1 MHz 
— 18 — pF 

Cre feedback capacitance VCE = 25 V; IC = 0; f = 1 MHz — 11 — pF 
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Philips Semiconductors Preliminary specification 

UHF linear power transistor BLW898 

APPLICATION INFORMATION 
RF performance at Th = 25 °C in a common emitter class A test circuit. 

MODE OF OPERATION f
(MHz) 

VCE 
(V) 

ICO 
(A) 

Po sync 
(W) 

Gp 
(dB) 

dim 
(dB) 

OW class-A 860 25 1.1 ≥3(1) ≥9(1) <-60(1) 
CW class-A 860 25 1.1 ≥3(2) ≥9(2) <-63(2) 

Notes 

1. Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), 0 dB corresponds to 
peak sync level. 

2. Three-tone test method (vision carrier —8 dB, sound carrier —10 dB, sideband signal —16 dB), 0 dB corresponds to 
peak sync level. 

Ruggedness in class-A operation 

The BLV898 is capable of withstanding a load mismatch corresponding to VSWR = 50: 1 through all phases, under the 
conditions: VCE = 25 V; Ico = 1.1 A; Th = 25 °C; Po sync = 3 W 

16 
GP
(dB) 

12 

8 

4 

0 

5480364 

dim 

G P

0 

-30 

dim 
(dB) 

—40 

-50 

-60 

-70 
10 20 30 40 

sync (W)

VCE = 25 V. 

Ico = 1.1 A. 
f = 860 MHz. 
Tuned at P° sy „ °  = 3 W. 

Fig.2 Power gain and intermodulation distortion 
as functions of PO sync; typical values. 
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MAINTENANCE TYPE BLX13 

H.F.N.H.F. POWER TRANSISTOR 

N-P-N epitaxial planar transistor intended for s.s.b. in class-A and AB and in f.m. transmitting appli-
cations in class-C with a supply voltage up to 28 V. The transistor is resistance stabilized and tested 
under severe load mismatch conditions. It has a 1/ 4

,,
 capstan envelope with a moulded cap. All leads 

are isolated from the stud. 

QUICK REFERENCE DATA 

mode of operation VCE f1 f2 PL Gp d3 IC 77dt 
V MHz MHz W dB dB A % 

s.s.b. (class-A) 26 28,000 28,001 0-8(P.E.P.) > 18 G -40 G 1,2 —
s.s.b. (class-AB) 28 28,000 28,001 25(P.E.P.) > 18 typ. —35 typ. 1,28 typ. 35 

mode of operation VCE f PS PL Gp C 77 zi YL 
V MHz W W dB A % mS 

c.w. (class-B) 28 70 typ. 0,5 25 typ. 17 typ. 1,49 typ. 60 0,53 - j 1,4 42,5 - j54 

MECHANICAL DATA 

Fig. 1 SOT-56. 

Torque on nut: min. 1,5 Nm 
(15 kg cm) 

max. 1,7 Nm 
(17 kg cm) 

} 

]Z50000.5 

10-32UNF 
j 

1,9 
max y

11,5 
10,7 

f 0,14 

3,0 
2,7 

5,75 
max 

Dimensions in mm 

Diameter of clearance hole in heatsink: max. 4,9 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer 
or countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX13 

CHARACTERISTICS 
T~ = 25 ° C unless otherwise specified 

Breakdown voltages 

Collector-base voltage 

open emitter; IC = 50 mA V(BR)CBO > 65 V 

Collector-emitter voltage 
open base; IC = 50 mA V(BR)CEO > 36 V 

Emitter-base voltage 
open collector; IE = 10 mA V(BR)EBO > 4.0 V 

Transient energy 

L=25mH;f=50 Hz 
open base E > 8 ms 

—VBE = 1.5 V; RBE = 33Q E > 8 ms 

D.C. current gain 

IC =1.OA; VCE =5V 

Transition frequency 

hFE 
typ. 50 
10 to 100 

IC = 3.0 A; VCE = 20 V typ. 500 MHz 

Collector capacitance at f = 1 MHz 

I E =Ie =0;VCB=30V Cc
typ. 
< 

50 
65 

pF 
pF 

Feedback capacitance 

IC =100mA; VCE=30V —Cre typ. 31 pF 

Collector-stud capacitance Ccs typ. 2 pF 

I 
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H.F./V.H.F. power transistor BLX13 

1 
I 

RATINGS Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f> 1 MHz 

Total power dissipation up to Th = 25 °C 
f>1MHz 

IC
(A) 

?Z 6116 4 

100 

D.C. SOAR 

5 Ptot 
(W) 

4 
75 

3 

2 
mss,

50 

~o 

25 

110 0 
20 30 40 

VCE (V) 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

VCBOM max. 65 V 

VCEO max. 36 V 

VEBO max. 4.0 V 

IC(AV) max. 3.0 A 

ICM max. 6 A 

Ptot max. 62.5 W 

7Z60028 

VCE , 28V 
f>1MHz 

R 
short time
operat'on

'V.S.WR>3 x 

S%
O 

normal 
~ -operation 

V. SW. R<3 

Tstg 
Tj 

50 100 Th 1°C) 150 

—30 to +200 ° C 

max. 200 ° C 

Rth j-mb = 

Rth mb-h = 

2.5 K/W 

0.3 K/W 
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BLX13 

7260031 

600 

fT

(MHz) 

400 

VCE'20V 

typ 

200 

00
2 

100 

Cc

(p F) 

75 

50 

25 

4 6 IC (A) 

7Z60026 

IE=IQ 0 

f=1MHz 

typ 

00 10 20 VCB(V) 30 

8 
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H.F./V.H.F. power transistor BLX13 

1.25 

VBE 
(VI 

1 

0.75 

7Z61169 

VCE=28V 
Th= 25°C 

typ 

0.5 

0.25 
10 1 Ic (AI 10 

1 
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BLX13 

APPLICATION INFORMATION 

R. F. performance in S. S. B. operation (linear power amplifier) 

VCE=26 V;Thupto25 0C 
fl = 28.000 MHz; f2 = 28. 001 MHz 

output power 

(W) 
Gp
(dB) 

d3 
(dB) 1) 

IC 
(A) 

Class 

0-8 (PEP) >18 <-40 <1.2 A 

Test circuit: 

S.S.B. 
class A 

-VBBO 

L1 = 3 turns enamelled Cu wire 
leads 50 mm totally 

L2 = 7 turns enamelled Cu wire 
(code number of 3H1: 4322 

L3 = 4 turns enamelled Cu wire 
L4 = 7 turns enamelled Cu wire 

160to260pF 5011 

I3.9nF 3.9nFI 

5611 
(15W) 

(1. 5 mm); winding pitch 2. 5 mm; int. diam. 7 mm 

(0.7 mm) on 3H1 toroid; 60 µH 
020 36620) 
(1. 5 mm); winding pitch 2. 5 mm; int. diam. 10 mm 
(1.5 mm); winding pitch 2.5 mm; int. diam. 12 mm 

Detailed information for a wide band application 
1.6 to 28 MHz available on request 

1) Stated figures are maxima encountered at any driving level between the specified 
values of PEP and are referred to the according level of either of the equal ampl. 
tones. Relative to the according peak envelope power these figures should be in-
creased by 6 dB. 
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H.F./V.H.F. power transistor BLX13 

J  

35 

d3

(dB) 

-40 

-45 

50 

7 Z 61165 

VCE=25V 
Th-70°C 
Rth nb-h= 0.3°CIW 

IC-0.8A-1.0A-1.2A-

0 5 P.E.P. (W) 10 

'•") 

(May

1971 753 



BLX13 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp ndt IC d3* IC(ZS) Th 

w dB % A dB mA oC 

25 (P.E.P.) >18 typ. 35 typ. 1,28 typ. —35 25 25 

L4 160to260pF 5011 

T.U.T. 
5011 10to780pF L1 

10to 780pF 

3,9 n F 3,9 n F I 

temperature 
compensated bias 

Fig. 9 Test circuit; s.s.b. class-AB. 

I 
H—
01µF 

T
~22NF 

1 

T
511 

7 Z61163.1 Q+vCC 

List of components: 

L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7,0 mm; leads 50 mm (total) 
L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60µH (cat. no. of 3H1 : 4322 020 36620) 
L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; in dia. 10 mm 
L4 = 7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 12 mm 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 

754 September 1981 



H.F./V.H.F, power transistor BLX13 

25 

d3
ds

(d B) 

30 

35 

40 

7 Z 61170 

Vcc= 28V 
Iczs=25mA 
Th= 25°C 

d3 

d5

-45  
0 

40 

Gp

(dBI 

30 

20 

10 

5 

1 10 

10 15 20 25 P.E.P. (W) 30 

?Z61167 

Conditions: 

= 25 W PEP 

= 28V 

= 25 mA 

PL

VCC

iCZS 
typ ZL = 12.5Q 

Th = 25°C 

f (MHz) 102
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BLX13 

Conditions: 

PL = 25 W PEP 

VCC = 28V 

1CZS = 25 mA 

Z L, =12.5Q 

Th = 25°C 
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H.F./V.H.F. power transistor BLX13 

 J  

APPLICATION INFORMATION 

R. F. performance in c. w. operation (class B) 

VCC =28V;Th upto25°C 

f PS PL IC Gp n zi 1'L 
(MHz) (W) (W) (A) (dB) (%) (52) (mS) 

70 typ. 0.5 25 typ. 1.49 typ. 17 typ. 60 0.53-j1.4 42. 5-j54 

Test circuit: 

C.W. 
class B 

L1 = 93 nH; 3 turns enamelled Cu wire (1.5 mm); in diam. 10 mm; length 8 mm; 
leads 2 x 5 mm 

L2 =147nH; 5 turns enamelled Cu wire (1. 5 mm); int. diam. 9 mm; length 14 mm; 
leads 2 x 5 mm 

L3 =118nH; 4 turns enamelled Cu wire (1. 5 mm); int. diam. 9 mm; length 10.5 mm; 
leads 2 x 5 mm 

L4 = FXC choke (code number 4312 020 36640) 
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BLX13 

40 

P~ 
(WI 

30 

20 

10 

0 

7 Z 61166 40 

PL (WI 
(V.S.W. 

30 

20 

10 

7 Z 61166 

R.F. SOAR f=70MHz 

28V 

mb-h=0.3°C/W 

f=70 MHz V~~ = 
Vcc =28V 

R.=1) Rth Th=25°C 

Th=50°C 

70°C 

typ 
90°C 

0 0.5 Ps (WI 15 10 
V.S W.R. 

50 

For high voltage operation, a stabilized 
power supply is generally used. 
The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat-
sink temperature as parameter. 
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 J  
H.F./V.H.F. POWER TRANSISTOR 

BLX13C 

N-P-N silicon planar epitaxial transistor for use in transmitting amplifiers operating in the h.f. and v.h.f. 
bands, with a nominal supply voltage of 28 V. The transistor is specified for s.s.b. applications as linear 
amplifier in class-A and AB. The device is resistance stabilized and is guaranteed to withstand severe 
load mismatch conditions. 

Matched hFE groups are available on request. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance 

mode of operation VCE f PL Gp ndt IC d3 Th 
V MHz W dB % A dB oC 

s.s.b. (class-A) 26 1,6-28 0-8 (P.E.P.) > 20 - 1,25 < -40 70 

s.s.b. (class-AB) 28 1,6-28 3-25 (P.E.P.) typ. 21 typ. 45 typ. 1,0 typ. -30 25 

MECHANICAL DATA 

Fig. 1 SOT-120. 
5,9 y  -.-14x) +5,5 

27,6  /
24,9 

c 

7,5 (4x) 
mm 

9,8 max 

27,6 
24,9 

b 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

5 

} 
8,4 
max 

3,15 
} 

1,52 

} 

2,90 — 

8-32UNC 

2,6 
maxim 

13,0 
`-- 11,0 

Dimensions in mm 

0,14 

4,50 
4,05 
~7,5 y

max 

metal 

Be0 
ceramic 

7Z69881.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 

Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

August 1986 759 



BLX13C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System ( I EC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open-collector) 

Collector current (average) 

Collector current (peak value); f > 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

10 

IC

(A) 

1 

10-1

5 

7Z77833 

Tmb=25 ° C 

Th = 70 ° C 

10 50 
VCE (V) 

Fig. 2 D.C. SOAR. 

100 

ptot 
(W) 

75 

50 

25 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

'rf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 3A 

max. 9A 

max. 73 W 

—65 to + 150 °C 

max. 200 °C 

7Z77834 

- III 

0  
100 0 50 100 150 

Th (° C) 

Fig. 3 R.F. power dissipation; VCE 5 28 V; 
f ' 1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
I I I Short-time operating during mismatch 

THERMAL RESISTANCE (dissipation = 32,5 W; Tmb = 85 °C, i.e. Th = 70 °C) 

Rth j-mb(dc) _ 

Rth j-mb(rf) _ 

Rth mb-h = 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

3,55 K/W 

2,65 K/W 

0,45 K/W 
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H.F./V.H.F. power transistor BLX13C 

CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; I E = 10 mA 

Collector cut-off current 
VBE=0; VCE =36V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S1 

D.C. current gain 
IC=1,25 A; VCE =5V 

D.C. current gain ratio of matched devices 
IC = 1,25 A; VCE = 5 V 

Collector-emitter saturation voltage 
IC=3,75 A; 1B=0,75A 

Transition frequency at f = 100 MHz 
—IE=1,25 A;VCB=28V 
—IE=3,75 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100mA;VCE=28V 

Collector-stud capacitance 

3 

IC

(A) 

2 

1 

0 

V(BR)CES > 65V 

V(BR)CEO > 

V(BR)EBO > 

ICES 

ESBO 
ESBR 

hFE 

36 V 

4V 

G 4 mA 

> 8 mJ 
> 8 mJ 

typ. 50 
10 to 100 

hFE1/hFE2 < 

VCEsat typ• 

fT 
fT 

1,2 

1,5 V 

typ. 530 MHz 
typ. 530 MHz 

Cc typ. 50 pF 

Cre 

Ccs 

7Z77762 
!J 

N 

Th = 70 ° C/1 25 ° C 

// 
/ 

/ 

/ 

0 05 15 VBE (V) 2

Fig. 4 Typical values; VCE = 28 V. 

* Measured under pulse conditions: tp 200 µs; S S 0,02. 

typ. 31 pF 

typ. 2 pF 
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BLX13C I 
75 

hFE 

50 

25 

0 

600 

fT

(MHz) 

400 

200 

0 

7Z77763 

VCE =28V 

5V 

0 5 Ic (A) 10 

Fig. 5 Typical values; T~ = 25 °C. 

150 

Cc
(pF) 

100 

50 

0 

7Z77764 

typ 

0 20 VC8 (V 40 

Fig.6 IE=1e =0;f=1 MHz;T~=25°C. 
7277765 

 VCB=28V-

 15V-

0 2 4 6

Fig. 7 Typical values; f = 100 MHz; T1 = 25 °C. 

8 
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H.F./V.H.F. power transistor BLX13C 

APPLICATION INFORMATION 

R.F. performance in s.s.b. class-A operation (linear power amplifier) 

VCE = 26 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power Gp IC d3 d5 Th 
W dB A dB* dB* °C 

> 8 (P. E. P. ) > 20 1,25 -40 <-40 70 

typ. 10 (PEP.) typ. 24 1,25 -40 <-40 25 

Cl 

5052 

BD204 

R1 

R6 

R2 

R9 

Fig. 8 Test circuit; s.s.b. class-A. 

+ 
C 9 

L5 C10 

 O +VCC 

7277798.1 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLX13C 

 ✓I  

List of components in Fig. 8: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 
C4 = 47 µF/10 V electrolytic capacitor 
C5 = 56 pF ceramic capacitor (500 V) 
C6 = 47 µF/35 V electrolytic capacitor 
C7 = C8 = 220 nF polyester capacitor 
C9 = 10µF/35 V electrolytic capacitor 
C10 = 10 to 210 pF film dielectric trimmer 
C11 = 15 to 575 film dielectric trimmer 

L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 
L5 = 14 turns closely enamelled Cu wire (1,6 mm); int. dia. 11,0 mm 

R1 = 600 12; parallel connection of 2 x 1,2 kS2 carbon resistors (± 5%; 0,5W each) 
R2 = 15 S2 carbon resistor (±5%; 0,25 W) 
R3 = 1,2 S2 parallel connection of 4 x 4,7 S2 carbon resistors (± 5%; 0,125W each) 
R4 = 33 S2 carbon resistor (± 5%; 0,25 W) 
R5 = 18 S2 carbon resistor (± 5%; 0,25W) 
R6 = 120 S2 wirewound resistor (± 5%; 5,5W) 
R7 = 1 S2 carbon resistor (± 5%; 0,125W) 
R8 = 47 S2 wirewound potentiometer (3 W) 
R9 = 1,57 S2; parallel connection of 3 x 4,7 S2 wirewound resistors (± 5%; 5,5W each) 

—20 

d3

(dB) 

—40 

—60 

7Z77835 

i 

i 

r 

0 5 10 P.E.P. 1W) 15 

Fig. 9 Intermodulation distortion as a function of output power. 
Typical values; VCE = 26 V; f1 = 28,000 MHz; f2 = 28,001 MHz; 
  Th=70°C;--- Th=25°C. 
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H.F./V.H.F. power transistor BLX13C 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

tldt (%) Ic (A) 
at 25W P.E.P. 

d3 
dB * 

d5 
dB * 

IC(zS) 
mA 

Th 
oC 

3 to 25 (P.E.P.) typ. 21 typ. 45 typ. 1,0 typ. —30 <-30 25 25 
3 to 22 (P.E.P.) typ. 21 — — typ. —30 <-30 25 70 

C7 

5 0 S2 

5052 

C1 

temperature O 
compensated bias  1 O +VCC 

'— C3 `C5 'C6 

/// 7JJ , 7Z77771.1 

Fig. 10 Test circuit; s.s.b. class-AB. 

List of components: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 
C4 = 56 pF ceramic capacitor (500 V) 
C7 = C8 = 15 to 575 pF film dielectric trimmer 

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); I . dia. 7,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f, choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 4 turns enamelled Cu wire (1,6 mm); in dia. 10 mm; length 9,4 mm; leads 2 x 5 mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); in dia. 12 mm; length 17,2 mm; leads 2 x 5 mm 

R1 = 1,2 52; parallel connection of 4 x 4,7 S2 carbon resistors 
R2 = 39 S2 carbon resistor 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 

August 1986 765 



BLX13C 

7Z77836 
30 

Gp

(dB) 

20 

10 

0 

7Z77837 

_Gp

~dt 

0 

60 

~dt 
(%) 

40 

20 

0 
20 P.E.P. (WI 40 

Fig. 11 Intermodulation distortion as a function Fig. 12 Double-tone efficiency and power gain as a 

of output power. * function of output power. 

Conditions for Fig. 11: 

VCE = 28 V; IC(ZS) = 25 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; typical values. 

Conditions for Fig. 12: 

VCE = 28 V; Ic(ZS) = 25 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 25 OC; typical values. 

* See note on previous page. 
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H.F./V.H.F. power transistor BLX13C 

40 

Gp

(dB) 

30 

20 

10 

0 

7Z77838 

10 f (MHz) 102

20 

15 

10 

5 

0 

7Z77839 

xi 

—2,5 

xi 

( S2) 

5 

7,5 

10 

12,5 
10 f (MHz) 104

Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) as a 
function of frequency. 

Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation. 

Conditions: 

VCE=28 V; IC(ZS)=25mA;PL=25W;Th=25 0C;ZL=12 St. 

Ruggedness in s.s.b. operation 

The BLX13C is capable of withstanding a load mismatch (VSWR = 50) under the following conditions: 
f1 = 28,000 MHz; f2 = 28,001 MHz; VCE = 28 V; Th = 70 oC and PL = 30W (P.E.P.). 
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 J L BLX14 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor for use in class-A, AB and B operated transmitting equipment 
in the h.f. and v.h.f. band. 

• rated for 50W P.E.P. at 1,6 MHz to 28 MHz 
(intermodulation distortion better than —30 dB); full load mismatch permissible at stud 
temperatures up to 70 °C 

• rated at 50 W for frequencies up to 70 MHz in c.w. operation 
• supply voltage 28 V 
• plastic stripline package 

QUICK REFERENCE DATA 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

d3 
dB 

IC(zS) 
A 

s.s.b. (class-A) 
s.s.b. (class-AB) 
.w. (class-B) 

c.w. (class-B) 

28 
28 
28 
28 

1,6 to 28 
1,6 to 28 

70 
30 

15 (P.E.P.) 
7,5-50 (P.E.P.) 

50 
50 

> 13 
> 13 
> 7,5 
typ. 16 

typ. —40 
< -30 

2,0 
0,1 

MECHANICAL DATA

Fig. 1 SOT-55. 
1,91(3x) 17 

27,2 
21 14 

26,8 

14 

6,3 
59 

21 

27,2 
26,8 

Torque on nut: min. 2,3 Nm 
(23 kg cm) 

max. 2,7 Nm 
(27 kg cm) 

16,1 
max 

—(4x) 

Dimensions in mm 

1/4"x28UNF 

r 

7Z58)86.3 

-'-0,25 

13,5 
~— 12,5 

5,2 
4,8 

8,5 
~ max 

0,25 
max 

Diameter of clearance hole in heatsink: max. 6,4 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer 
or countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX14 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector -base voltage (open emitter) 
peak value 

Collector -emitter voltage (R BE = 10 Q) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f> 1 MHz 

Total power dissipation up to Th = 25 °C 
f> 1 MHz 

7Z60B9Z 

100 

Ptot 
(W) 

75 

50 

25 

0 0 50 100 Th (°C ) 150 

Fig.2. 

Storage temperature 

Operating junction temp erature 

I I i i i 
short time ry VCE S28V —
operation f>1MHz 
V S.W.R> 3 

i 

'B 
x~1 

normal operation 
V.S.W R.<3 

THERMAL RESISTANCE 

From junction to mounting base 
From mounting base to heatsink 

770 August 1986 ")

VCBOM max. 85 V 

VCERM max. 85 V 

VCEO max. 36 V 

V EBO max. 4.0 V 

1CAV max. 4.0 A 

1CM max. 12 A 

ptot max. 88 W 

IC 

(A) 

4 

2 

0 

D.0 SOAR 
77111 1 

Th=100°C 25°C 

0 

Tstg 

Tj

Rth j-mb 
Rth mb-h 

20 VCE (V) 40 

Fig.3. 

-65to +200 °C 

max. +200 °C 

= 1.8 K/W 
= 0.2 K/W 



H.F./V.H.F. power transistor J L BLX14 

CHARACTERISTICS 

T1=25°C 

Collector-base breakdown voltage 
open emitter; IC = 25 mA 

Collector-emitter breakdown voltage 
RBE=10 S2; IC=25mA 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector-emitter saturation voltage 
IC=0,7A; IB=0,14A 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE = 33 St 

D.C. current gain 
IC = 1,4 A; VCE = 6 V 

Transition frequency 
IC=3,OA; VCE=20V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=30V 

Feedback capacitance at f = 1 MHz 
IC=100mA; VCE=30V 

Collector-stud capacitance 

V(BR)CBO > 85 V 

V(BR)CER > 85 V 

V(BR)CEO > 36 V 

V(BR)EBO > 4,0 V 

VCEsat < 1,0 V 

ESBO > 8 mJ 

ESBR > 8 mJ 

hFE 15 to 100 

fT typ. 250 MHz 

Cc
typ. 
< 

115 
125 

pF 
pF 

Cre typ. 90 pF 

Ccs typ. 3,5 pF 
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BLX14 Jt\ 
400 

fT
( MHz) 

300 

200 

100 

7Z60994 

VCE=20V 

typ 

00 
5 10 I C (A) 15 

F ig.4. 

104

IC 

(mA) 

103

102

10600 

400 

Cc

(pF) 

300 

200 

100 

7260993 

f=1MHz 
IE =Ie=0

t p 

00

7 211100 

VCE=28V

1111111111 Tn =25°C 11111111111 
uIIIIuIIuIIIuIuIIIiujuuuI~uI 

IIIIIIIIIIIIIIIIP!! iiiIIIII
•UI.000\UU•P4UUUUUUUIUUUUUIUUI 

IIIIIIIIIGIIIIIIIIIIIIIII11111 
uiiuiuiruuiuiuiuiuiuuuiiiiui 
IIIIII. IIIIIIIIIIHhIIIIIIIIl
•.■■r,■uuu.u..uuu■■■■■■■■■■■■■■ 
uuuI'uuIuuuuuuuuuuuuuIuuuuuuuI 
111111111111111111111111111111 

II,IHIIIIIIIIIIIIIIIIIIIIIIII 

10 20 VCB (V) 30 

Fig.5. 

800 1000 VBE(mV) 1200 

F ig.6. 

772 August 1986 



H. F./V.H.F. power transistor BLX14 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp 
dB 

'pdt 
% 

IC 
A 

d3* 

dB 

d5* 

dB 
IC(ZS) 

A 
Th 
oC 

7,5 to 50 (P.E.P.) >13 >35 <2,55 <-30 <-30 0,1 25 

At temperatures up to 90 °C the output power relative to that at 25 °C is diminished by —40 mW/K. 

The transistor is designed to withstand a full load mismatch operating under 50 W P.E.P. at 
VCE = 28 V and Th = 70 °C. 

5011 10to780pF L1 
T-U.T. 

'10to 780pF 33n 

120 
pF 

L4 160to260pF 5011 

9 

L3 15to 575pF 

temperature 
compensated bias 

 I 13,9 nF 3,9 nF I 

Fig. 7 Test circuit; s.s.b. class-AB. 

T2,2pF '111. 

 C 

511 

T
7Z61163.1A o+VCC 

List of components: 

L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7,0 mm; leads 50 mm (total) 
L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60µH (cat. no. of 3H1 4322 020 36620) 
L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; in dia. 10 mm 
L4 = 7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; in dia. 12 mm 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLX14 

7 Z 11104 7111105 

20 

d3

d5 

(dB) 

typical values 
Vcc= 28V 
f1=28.000 MHz 
fZ=28.001 MHz 
Th =25°C 
Iczs=100mA 

V0c _28V 
f 28.000MHz 
fz=2a001MHz 

Iczs =0.IA 
Th = 25°C 

■■■ ■■■■■ ■■■■■■■■■ 
■■■ ■■■■■ 

■■■■■ 
■■■■■■P■■ 

■■■ 40 

■ 
■■■W4■■■■ 

■■■ ■■■ 
■■■ 

d3 Rdt ■■ur■■■■■ 
■■■ 
■■■■■■■■■■■■r 

~■ ■■■■■■■•rd■■■■■■ 
■■■■■■■!4■■■■■■■ 
■■■■■■VA■■■■■■■■ 

■■ 

■■■~~■■■!i%■■■■ 
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40 

■■■t!. !\■■■■ 
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■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■ 

600■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■ 
25 00 

F ig.8. 

60 

50 P.EP.(W) 75 25 

7171107 

F ig.9. 

■■■■■■■■.......■■■■■ 
P.E.P. 

(W) 

■■■■■■ typical values 
f1=28.000 MHz 
f2=28.001 MHz 

■■■■■ 
■■■■■■ ■■■■■ 
■■■■■■ ■■■■■ 
■■■■■■ ■■■■■ 

Iczs=0.1A ■■■■■ 
■■■■■■ Vcc =28V ■■■■■ 
■■■■■■ ■■■■■ 

50 ■■■■■■■■■■■■■■■■■■■■ 20 \ice!\■■■■■■■■■■■■■■■ 

d3

(dB) ■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 

40 30 ■■■■■■■■■U i■■■■■ 

■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ --------------------

30 —40 
25 75 Th (°C) 125 

F ig.10. 
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H.F./V.H.F. power transistor BLX14 

30 

Gp 

(dB) 

20 

10 

0 

7Z60895 

typical values 

1 10 

Fig.11. 

f (MHz) 

S.S.B. class AB operation 

PL = 50 W PEP 
VCC = 28V 
IC = 100 mA 
Z L =6.25c≥ 

Th = 25 ° C 

The drawn curve holds for an unneutralized amplifier. 

The dashed curve holds for a push-pull amplifier with cross neutralization. 
Collector-base neutralizing capacitor: 82 pF 

100 
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BLX14 

Fig.12. 

Fig.13. 

S.S.B. class AB operation 

PL = 50 W PEP 
VCC = 28V 
IC = 100 mA 
ZL =6.2552 
Th = 25 ° C 

The upper graph holds for a push-pull amplifier with cross neutralization. 
Collector-base neutralizing capacitor: 82 pF 

The lower graph holds for an unneutralized amplifier. 
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H.F./V.H.F. power transistor BLX14 

APPLICATION INFORMATION (continued) 

R. F. performance in s. s, b, operation (linear power amplifier) 

VCC = 28 V; Th up to 25 °C 
f1 = 28,000 MHz; f2 = 28, 001 MHz 

output 

power 
Gp d3 d5 IC 

(W) 
(dB) (dB) 1) (dB) 1) (A) 

15 PEP >13 typ. —40 typ. —45 2,0 

50(1 10to780pF 
Li 

~ ~1 ~ • rvw~ 

Fig.14 S.S.B. 
class A test circuit. 

-VggO 

I 

• 

TUT 

'10 to 780 p 

3,5f1(20W) 
8,2 fl
(5W) 

T
13,9 nF 

33(1 

56(1 
(15W) 

120pF 

39oF1 

Class 

L4 160to260pF 5011 

~r• DC 

(L3 15to575pF; 

T 
0 iF 

T2,2yF 7J1, 

r
5 (1 

O+vc7Z11155 

L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7 mm 

leads 50 mm totally 

L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60 µH 
(code number of 3H1; 4322 020 36620) 

L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; 
L4 = 7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; 

20 

d3 

(dB) 

40 

605

7z11102 

---------------
■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■ 
typica values 
Th =25°C 
f1= 28,000 M Hz 
f2=28,001 MHz 
VcC =28V 

2A 

10 Fig 15. 15 P.E.P(W)20 

20 

PEP 

(W) 

10 

0 
1 

int. dia. 10 mm 

int. dia. 12 mm 
7 Z 11107 

typical values 
Th =25°C 
f1=28,000MHz 
f2=26,001 MHz 
d3= —40 dB 

■■■■■■■■ 
■■■■■■■■ 

■■■■■.■■ 

■■■■■... ... VtC =28V 
.■■■■■■■■►... 
■■■■■■■■va•u __ 

■■■■■■■ g■■■■■ 
■■■■■■rr■■■■■■■ 
■■■■■p'■■■■■■■■ 

... .......... 
■■■/.■■■■■■■■■■■ 
■■w&■■■■■■■■■■■ 

■■t■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■ 
15 F ig.16. 2 I c (A) 25 

A 
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BLX14 

APPLICATION INFORMATION 

R.F. performance in c. w. operation (class B) 

VCC = 28 V; Tb up to 25 °C 

f (MHz) PS (W) PL (W) IC (A) Gp (dB) n (%) zi (S2) YL (mS) 

70 < 8.9 50 < 3.25 > 7.5 > 55 1. 0+ j0. 2 120-j75 
50 typ. 4 50 typ. 3.25 typ. 11 typ. 55 - - 
30 typ. 1.2 50 typ. 3.25 typ. 16 typ. 55 — — 

At temperatures up to 90 °C the output power relative to that at 25 ° C is diminished by a 
factor -40 mW/K. 

T.U.T. 
50f1 14to 9pF Li 

60to160pF IL2 

Fig.17 C.W. 70 MHz test circuit. 

L4 4to104pF 5011 

L3 51to151pF 

1 1nF 

10f1  0]NF 

H H 
7ZM5. +Vcc

Li = 60 mm straight enamelled Cu wire (1.5 mm); 9 mm above chassis 
L2 = FXC choke coil (code number 4322 020 36640) 
L3 = 2 turns enamelled Cu wire (1.5 mm); winding pitch 2 mm; internal diam. 10 mm; 

leads 55 mm totally 
L4 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; internal diam. 10 mm; 

leads 50 mm totally 
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H.F./V.H.F. power transistor 

75 

P~ 

(W) 

50 

25 

typical values 
f=70MHz 
Tn =25°C 

VCE=28V 

24V 

13.5V 

00 
10 PS (W) 20 

F ig.18. 

60 

P~ 

(W) 

50 

40 

BLX14 

60 

P~ 

(W) 

40 

20 

7 Z 11113 
I I

typical values 
f_70MHz 
Tn =25°C 

PS-7.5W 

5W 

25W 

0  
0 

7Z11106 

VCC =28V 
f _70MHz 

typ  - —4 mW/K 
Tmb 

30 
0 50 Th (°C) 100 

F ig.20. 

20 VCE (V) 40 

F ig.19. 
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BLX14 

70 

PL 1W) 

(V. SW. R=1) 

60 

50 

40 

30 

7Z 60696 

R.F. SOAR 

f=30to70MHz 

Vcc° 28V 

Rth mb-h 0.2 K/W 

Th=50°C

 70°C 

90°C

1 10 V.S W.R. 50 

F ig.21. 

For high voltage operation, a stabilized power supply generally used. 
The graph shows the allowable output power under nominal conditions as a function 
of the V.S.W.R., with heatsink temperature as parameter. 
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H.F./V.H.F. power transistor BLX14 

OPERATING NOTE Below 50 MHz a base-emitter resistor of 6,8 12 is recommended to 
avoid oscillation. This resistor must be effective for both d. c. and r. f. 

(12) 
1 

0 

-2 
0 

20 

Gp

(dB) 

15 

10 

5 

0 

7Z67570 

power gain versus frequency 
(class B operation) 

VCC =28V 
PL = 50 W 

5 °C Th = 2 
typ. values 

0 

7Z67571 

50 100 150 
Fig.22. f (MHz) 

input impedance (series com-
ponents) versus frequency 
(class B operation) 

ri rl
xi

xi 

VCC = 28 V 
FL =50W 
Th = 25 °C 
typ. values 

50 100 150 
Fig.23. f (MHz) 

15 

R L

(12) 

12,5 

10 

7,5 

5 

7Z67572 

load impedance (parallel com-
ponents) versus frequency 
(class B operation) 

I 1 
C L -

0

(pF)_ 

R L 

-250 

-C L
i 

RL 

VCC = 28 V 
PL=50W 
Th = 25 °C 

 typ. values 

500 

0 50 100 150 
Fig.24. f (MHz) 
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BLX15 

H.F./V.H.F. POWER TRANSISTOR 

Silicon n-p-n power transistor for use in industrial and military s.s.b. and c.w. equipment operating in 
the h.f. and vhf, band: 

• rated for 150W P.E.P. at 1,6 MHz to 28 MHz 
(intermodulation distortion better than 30 dB down) 

• rated at 150W output power for frequencies up to 108 MHz in c.w. operation 
• supply voltage up to 50 V 
• plastic encapsulated stripline package 
• delivered in matched hFE groups 

QUICK REFERENCE DATA 

mode of operation VCE f PL Gp d3 IC(ZS) 
V MHz W dB dB A 

s.s.b. (class-AB) 50 1,6 to 28 20 to 150 (P.E.P.) > 14 <-30 0,10 
s.s.b. (class-A) 40 1,6 to 28 typ. 30 (P.E.P.) > 14 <-40 2,5 
c.w. (class-B) 50 70 150 > 10 — —
c.w. (class-B) 50 108 150 typ. 7,4 - - 

MECHANICAL DATA 

Fig. 1 SOT-55. 

27,2  
26,8 

21 14 

i• 14 

63 
59 

21 
27,2 
26,8 

Dimensions in mm 

/4"x28uNF 

1 

X0,25 

r 

7358786.3 

e 

13,5 
12,5 

5,2 
4,8 

8,5 y
~ max 

_0,25 
max 

When locking is required an adhesive is preferred instead of a lock washer. 

Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max.6,4 mm. 
(23 kg cm) Mounting hole to have no burrs at either end. 

max. 2,7 Nm De-burring must leave surface flat; do not chamfer 
(27 kg cm) or countersink either end of hole. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLX15 J  
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

Collector -base voltage (open emitter) 
peak value 

Collector-emitter voltage (RBE = 1052) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f > 1 MHz 

102

IC

(A) 

10 

1 

10 -1

7Z67520 

D.C. SOAR 

Th = 25 °C 

Th =70 °C 

1 

Storage temperature 
Junction temperature 

300 

Ptot 

(W) 

VCBOM max. 110 V 

VCERM max. 110 V 

VCEO max. 53 V 

VEBO max. 4,0 V 

IC(AV) max. 6,5 A 

ICM max. 20 A 

7Z67521 

VCEs50V 
f ? 1 MHz 

_short time operation 
200 VSWR >3 

100 

.4

x 

normal operat ion 
VSWR < 3 

0 
10 VC E (V) 102 0 50 Th (°C) 100 

THERMAL RESISTANCE 

From junction to mounting base 
From mounting base to heatsink 

Tstg 
Tj 

-65 to +200 °C 
max. 200 °C 

Rth j-mb = 
Rth mb-h = 

0,75 K/W 
0,15 K/W 
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H.F./V.H.F. power transistor BLX15 

CHARACTERISTICS 

T3 = 25 °C unless otherwise specified 

Breakdown voltages 

Collector-base voltage 
open emitter ; IC = 100 mA V(BR)CBO > 110 V 

Collector-emitter voltage 
RBE = 552 ; IC = 100 mA V(BR)CER > 110 V 

Collector-emitter voltage 
open base ; IC = 100 mA V(BR)CEO > 53 V 

Emitter-base voltage 
open collector; IE = 20mA V(BR)EBO > 4,0 V 

Transient energy 

L = 25mH; f = 50Hz 

open base E > 12,5 ms 
—VBE = 1,5V; RBE = 33Q E > 12,5 ms 

D.C. current gain 

IC=1,4A ;VCE= 6V hF E 15 to 50 

D.C. current gain ratio of matched devices 

IC=1,4A ;VCE= 6V hFEl/hFE2 < 1,2 

Transition frequency 

IC=6,OA ;VCE=35V fT typ. 275 MHz 

Collector capacitance at f = 1 MHz 

IE=Ie=0 ;VCB =50V Cc
typ. 
< 

185 
220 

pF 
pF 

Feedback capacitance at f = 1 MHz 

IC=150mA; VCE=50V Cre typ. 115 pF 

Collector-stud capacitance Ccs typ. 3,5 pF 
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BLX15 

400 

SI. 

(MHz) 

300 

200 

100 

0 

726753 7Z62647 

typ. values — 

VCE=35V 

25V

15 

bOV 

V = 

2V 

0 5 

10 

IC

(A) 

1 

10 1

10 2
500 

10 IC (A) 15 

1000 

Cc
(pF ) 

750 

500 

250 

0 

f=1 MHz 

IE =Ie=0 

typ 

0 

7Z67522 

25 50 VCg (V) 75 

VCE=40V 
Th = 25 °C 

typ 

750 1000 1250 

VBE (mV) 
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H.F./V.H.F. power transistor BLX15 

APPLICATION INFORMATION 

R.F. performance in s. s. b. operation (linear power amplifier) 

Th up to 25 °C 
fl = 28,000 MHz; f2 = 28,001 MHz 

output power Gp ndt d3 d5 1CZS 1C VCE Class 

(W) (dB) (%) (dB) 1) (dB) 1) (A) (A) (V) 

20 to 150 (PEP) > 14 > 37,5 < -30 < -30 0,10 < 4 50 AB 
typ. 30 (PEP) >44 typ. 15 < -40 < -40 2,5 - 40 A 

S.S.B. test circuit class AB; f = 28 MHz 

Z5= 
son 

C1 

C3 C4 T 

L1 

List of components: see next page. 

R1 

TUT 

L2 R2 L T C6

~~I 

L4 

C8 
.-, F 
C9 R3 

do 

C11 

L3 C12 

L5 

ZL-
50n 

S 

C13 

 O+Vcc 

7Z67552 

1) Stated figures are maxima encountered at anydrivinglevel between the specifiedvalues 
of PEP and are referred to the according level of either of the equal amplified tones. 
Relative to the according peak envelope power these figures should be increased by 6 dB. 

August 1986 787 



BLX15 

APPLICATION INFORMATION (continued) 

List of components: 

Trl = BD135 
Tr2 = BD228 

C1 = C10 = 100 pF air dielectric capacitor (single insulated rotor type) 
C2 = Co = 27 pF ceramic capacitor 
C3 = 180 pF ceramic capacitor 
C4 = C13 = 100 pF air dielectric capacitor (single non-insulated rotor) 
C5 = C7 = 3,9 nF polyester capacitor (±10%) 
C8 = C14 = C15 = 100 nF polyester capacitor (±10%) 
C9 = 2,2µF moulded metallized polyester capacitor 
Cii = 68 pF ceramic capacitor 
C12 = 220 pF ceramic capacitor 

L1 = 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9mm; coil length 6,1mm; 
leads 2 x 5 mm 

L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36640) 
L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm): internal diameter 12 mm; 

coil length 9,9 mm: leads 2 x 10 mm 
L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 

coil length 19,1 mm: leads 2 x 10 mm 

R1 = 0,66 12 parallel connection of 5 x 3,3 52 carbon resistors (±5%; 0,5W each) 
R2 = 27 12 carbon resistor (±5%; 0,5W) 
R3 = 4,7 12 carbon resistor (±5%; 0,5W) 
R4 = 5,6 kQ carbon resistor (±5%; 1W) 
R5 = 15 12 wire-wound potentiometer (3W) 
R6 = 157 12 parallel connection of 3 x 470 52 wire-wound resistors (5,5W each) 
R7 = 6812 carbon resistor (±5%;0,5W) 

-20 

dim 
(dB) 

-40 

-50 

-60 

7267740 

intermodulation distortion versus heatsink temp. 

typ 
d3 at 150W P.E P - 

VCC = 50 V 
f1= 28,000 MHz 
f2 = 28,001 MHz 

1C ZS =100 mA 

I 
0 25 50 75 100 125 150 

Th (°C) 
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H.F./V.H.F, power transistor BLX15 

0 

dim 
(dB) 

—20 

—40 

—60 
0 

7267515 

intermodulation distortion 
versus P.E.P. 

typ, values 
VCC =50V 
fl = 28,000 MHz 
f2 = 28,001 MHz 
Th = 25 oC 

1CZS=100mA 
 d3 

d5 

0 

dim 
(dB) 

-20 

-40 

-60 
0 

100 P.E.P. (W) 200 

7267517 

intermodulation distortion 
versus P.E.P. 

typ. values 

VCC =40V 
f1= 28,000 MHz 

12 =28,001 MHz 
Th = 25 oC 
1CZS=100mA 

d3 

d5 

100 P.E P. (W) 200 

60 

'Ldt 
(%) 

40 

20 

0 
0 

7267519 

double -tone efficiency 
versus P.E.P. 

VCC =50V 
f1= 28,000 MHz 
f2 = 28,001 MHz 
Th = 25 oC 

1CZS =100 mA 

/ 

typ 

60 

~dt 

(%) 

40 

20 

0 

100 P.E.P. (W) 200 

7Z67523 

double -tone efficiency 
versus P.E.P. 

typ 

VCC = 40 V 
f1= 28,000 MHz 
f2 = 28,001 MHz 
Th = 25 oC 

1C ZS =100 mA 

0 100 P.E.P. (W) 200 
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BLX15 

7,5 

ri 

—xi 

(~) 

5 

2,5 

0 

7267516 

input impedance (series com-
ponents) versus frequency 

ri 
typ. values 

— _xi

1 10 f (MHz) 102

40 

Gp

(dB) 

30 

20 

10 

7267526 

power gain versus frequency 

typ 

1 

S.S.B. class AB operation 

PL = 150W (PEP) 
VCC = 50V 

1CZS = 100 mA 
Th = 25°C 
ZL = 6,25 Q in series with 10,4 nH (in parallel with —267 pF) 

10 f (MHz) 102

The graphs hold for one transistor of a push-pull amplifier with cross neutralization; 
collector (Tr) — base (Tr2), neutralizing capacitor: 82 pF. 
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H.F./V.H.F. power transistor BLX15 

2,5 

0 

7267514 

input impedance (series com-
ponents) versus frequency 

ri 

—xi 

typ. values 

1 10 f (MHz) 102

40 

Gp

(dB) 

30 

20 

10 
1 

7Z67527 

power gain versus frequency 

typ 

S.S.B. class AB operation 

PL = 150W (PEP) 
VCC = 50V 

1CZS = 100 mA 
Th = 25°C 
ZL = 6,25 Q in series with 7,3 nH (in parallel with -188 pF) 

The graphs hold for an unneutralized amplifier. 

10 f (MHz) 102
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BLX15 

APPLICATION INFORMATION (continued) 

S.S.B. test circuit class-A; f = 28 MHz 

7Z67551 

1TR1 

R9 

List of components: 

D1 = BY206 
TR 1 = BD204 

C10 

Cl = C10 = 100 pF air dielectric capacitor (single insulated rotor type) 
C2 = C6 = 27 pF ceramic capacitor 
C3 = 180 pF ceramic capacitor 
C4 = C13 = 100 pF air dielectric capacitor (single non-insulated rotor) 
C5 = C7 = 3,9 nF polyester capacitor (±10%) 
C8 = 100 nF polyester capacitor (±10%) 
C9 = 2,2µF moulded metallized polyester capacitor 
C11 = 68 pF ceramic capacitor 
C12 = 220 pF ceramic capacitor 
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H.F./V.H.F. power transistor BLX15 

 J  

APPLICATION INFORMATION (continued) 

List of components: (continued) 

L1 = 88 nH; 3 turns Cu wire (1,Omm); internal diameter 9 mm; coil length 6,1 mm; 
leads 2 x 5 mm 

L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36440) 
L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 

coil length 9,9 mm; leads 2 x 10 mm 
L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm; 

coil length 19,1 mm; leads 2 x 10 mm 

R1 = 0,66 Q parallel connection of 5 x 3,3 Q carbon resistors (±5%; 0,5 W each) 
R2 = 27 Q carbon resistor (±5%; 0,5W) 
R3 = 4,7 Q carbon resistor (±5%; 0,5W) 
R4 = 50 Q wire-wound potentiometer (1 W) 
R5 = 10 Q carbon resistor (±5%; 1W) 
R6 = 560 Q enamelled wire-wound resistor (5,5 W) 
R7 = 270 Q carbon resistor (±5%; 1W) 
R8 = 0,6 Q parallel connection of 3 x 1,8 Q wire-wound resistors (8 W each) 
R9 = 90 Q parallel connection of 3 x 270 l enamelled wire-wound resistor (5,5W each) 
R10 = 12 Q carbon resistor (±5%; 1W) 

—20 

dim 
(dB) 

-30 

-40 

-50 

-60 

0 

7Z57532 

third order intermodulation distortion versus P.E.P (class A operation) 

typ. values 
VCE=40V 
fl = 28,000 MHz 
12=28,001 MHz 
Th = 25 oC 

1c '2A 2,5A 3A 

10 20 30 40 50 60 
P.E.P. (W) 

I 
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BLX15 

APPLICATION INFORMATION (continued) 

R.F. performance in c.w. operation (class-B circuit) 

VCE=50 V;Thupto25°C 

f (MHz) PS (W) PL (W) IC (A) Gp (dB) 7) (%) 

70 < 15 150 < 4,6 > 10 > 65 
108 typ.27 150 typ.4,0 typ. 7,4 typ.75 

Test circuit: 70 MHz; c.w. class-B. 

C6 

c1 

7Z67550 

ZL _ 
Son 

List of components: 

L1 = 60 mm straight enamelled Cu wire (1,6 mm); 9 mm above chassis 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 18 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; pitch 2 mm; leads 55 mm totally 
L4 = 3 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; pitch 2,5 mm; leads 50 mm totally 

C1 = 4 to 29 pF concentric air trimmer in parallel with 10 pF ceramic capacitor 
C2 = 4 to 104 pF film dielectric trimmer in parallel with 56 pF ceramic capacitor 
C3 = 4 to 104 pF film dielectric trimmer 
C4 = 4 to 104 pF film dielectric trimmer in parallel with 47 pF ceramic capacitor 
C5 = 100 nF polyester capacitor (± 10%) 
C6 = 1 nF ceramic feed-through capacitor 

R = 10 S2 carbon resistor (0,5W) 
At PL = 150 Wand VCE = 50 V, the output power at heatsink temperatures between 25 °C and 75 °C 
relative to that at 25 °C is diminished by 100 mW/K. 
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H.F./V.H.F. power transistor BLX15 

300 

P L

(W) 

200 

100 

0 

200 

PL 

(W) 
VSWR =1 

150 

100 

50 
1 

7Z67530 

load power and efficiency versus 
source power (class B operation) 

f=70MHz 
Th = 25 °C 
typ. values VCC =50V 

r, (VCC = 50 V) 

0 10 PS (W) 20 

7Z67524 

R.F. SOAR (class B operation) 

f = 70 MHz 
VCC = 50 V 

Rth mb-h = 0,15 K/W 

70 °C 

90 °C 

10 VSWR 

100 

50 

102

Indicated load power as a function of 
overload. 

The graph has been derived from an 
evaluation of the performance of 
transistors matched up to 180W load 
power in the test amplifier 
and subsequently subjected to various 
mismatch conditions at 50V with 
VSWR up to 50 and elevated heatsink 
temperatures. 
This indicates a restriction to the 
load power matched under nominal 
conditions in the recommended test 
configuration. 

") 
(August 1986 795 



BLX15 

APPLICATION INFORMATION (continued) 

Test circuit: 

Cl 
Zs= 

son 

c.w. 

108 MHz 

+Vcc 
List of components: 

Cl = C2 = 40 pF film dielectric trimmer 
C3 = 400 pF parallel connection of 4 x 100 pF ceramic capacitors 
C4 = 270 pF ceramic capacitor 
C5 = 100 nF polyester capacitor (±10%) 
C6 = 20 pF parallel connection of 2 x 10 pF ceramic capacitors 
C7 = C8 = 60 pF film dielectric trimmer 

L1 = 49 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 9 mm; 
coil length 4,8 mm; leads 2 x 5 mm 

L2 = strip-line (7,7 mm x 6 mm); tap for C3 is 7,5 mm from transistor edge 
L3 = L6 = ferroxcube bead, grade 3B (code number 4312 020 36640) 
L4 = 67 nH; 3 turns enamelled Cu wire (1,5 mm); internal diameter 8 mm; 

coil length 8,3 mm; leads 2 x 5 mm 
L5 = 57 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 10 mm; 

coil length 4,5 mm; leads 2 x 5 mm 

R = 10 Q carbon resistor (0,5W) 

Z L = 
son 
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H.F./V.H.F. power transistor BLX15 

APPLICATION INFORMATION (continued) 

Component lay-out and printed circuit board for 108 MHz test circuit. 

Dimensions of printed circuit board 123 mm x 55 mm. 

7Z67664 

The circuit has been built on epoxy fibre-glass double copper clad printed circuit board 
(thickness 1/16"). To minimize the dielectric losses, the ground plane under the inter-
connection of L5, C6 and C7 has been removed. 

•') 
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BLX15 

300 

PL 

(W) 

200 

100 

0 

2 
ri

xi

(~) 
1 

0 

7Z67528 

load power and efficiency versus 
source power (c ass B operation) 

f=108 MHz 
Th = 25 °C 
typ. values 

T, _ 

(%)-

100 

VCC =50V 

_ Y, (VCC = 50V) 

/

20 

40V 

28V 50 

0 P8 (W) 

7Z67529 

40 

input impedance (series com-
ponents) versus frequency 
(class B operation) 

typ. values 
VCC = 50V 
PL=150W 

ri 

xi 

20 

Gp

(dB) 

15 

10 

5 

0 

17,5 

RL

(c≥) 

15 

12,5 

10 

-2   7,5 
0 50 100 150 0 

f (MHz) 

7Z67525 

power gain versus frequency 
(class B operation) 

VCC =50V 
PL=150W 
Th = 25 °C 

typ 

0 50 100 150 
f (MHz) 

7Z67518 

load impedance (parallel com-
ponents) versus frequency (class 
B operation) 

CL. 
(pF). 

— 

 typ. values 
 VCC = 50 V 

PL=150W 0 

250' 

-500 

TCL 

50 100 150 
f (MHz) 

798 August 1986 



 J L BLX39 

H.F./V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions. Matched hFE groups are available on 
request. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC 

mode of VCE f PL Gp 7? zi YL d3 
operation V MHz W dB 

% S2 mS dB 

c.w. (class-B) 28 175 45 > 7,5 > 70 0,7 + j1,3 110 -j62 

s.s.b. (class-AB) 28 1,6-28 5-42,5(P.E.P) typ. 19 typ. 50 typ. -30 

s.s.b. (class-A) 26 1,6-28 15 (P.E.P) typ. 20 typ. -42 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5,5 
'-(4x) + 

27,6 
24,9 

c 

9,8 max 

27,6 
24,9 

} 

7,5 (4x) mm 

b 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

} 

8,4 
max 

+ 

3,15 
} 

152 8-32UNC 

2,90 — 8,65 _-_ 
min 

2,6 
max—' 

13,0 
11,0 

Dimensions in mm 

t  0,14 

4,50 
4,05 " 

. - 7,5 -
max 

metal 

BeO 
ceramic 

7Z69881.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
safe provided that the BeO disc is not damaged. 
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BLX39 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open-collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

IC

(A) 

10 

5 

1 
10 

7Z 77854 

~o 0 

30 
VCE (V 80 

Fig. 2 D.C. SOAR. 

150 

Ptot 

(W) 

100 

50 

0 

VCESM 

VCEO 

VEBO 

IC(AV) 

'CM 

1'rf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 4A 

max. 12 A 

max. 100 W 

— 65 to + 150 °C 

max. 200 °C 

7Z77855 

II 

0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE 28 V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 40W; Tmb = 88 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) 2,8 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 2,05 K/W 

From mounting base to heatsink Rth mb-h = 0,45 K/W 
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H.F./V.H.F. power transistor BLX39 

CHARACTERISTICS 

T~ = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE=0; IC=25mA 

Collector-emitter breakdown voltage 
open base; I C = 100 mA 

Emitter-base breakdown voltage 
open collector; I E = 10 mA 

Collector cut-off current 
VBE=0;VCE=36V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain 
IC=2,5A;VCE=5V 

D.C. current gain ratio of matched devices 
IC=2,5A;VCE=5V 

Collector-emitter saturation voltage 
IC=7,5A; 1B=1,5A 

Transition frequency at f = 100 MHz 
—IE=2,5A;VCB=28V 
—IE=7,5A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100 mA; VCE=28V 

Collector-stud capacitance 

4 

IC

(A) 

2 

0 

C re 

Ccs 

7Z77788 

// 

//
/ 
/ 
/ 

/r 

//
// 

/, 

(/

Th = 70° c 25°C 

0 05 
VBE (V 15 

Fig. 4 Typical values; VCE = 28 V. 

* Measured under pulse conditions: tp 5 200 µs; S < 0,02. 

V(BR)CES > 65 V 

V(BR)CEO > 36 V 

V(BR)EBO > 4 V 

ICES < 10 mA 

ESBO > 8 mJ 

ESBR > 8 mJ 

typ. 45 
hFE 1Oto80 

hFE1/hFE2 < 1,2 

VCEsat typ. 1,5 V 

fT typ. 570 MHz 
fT typ. 570 MHz 

Cc typ. 82 pF 

typ. 54 pF 

typ. 2 pF 
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BLX39 

100 

hFE 

50 

0 

1000 

fT

(MHz) 

500 

0 

7Z77795 

 VCE =28 V, 

5V 

0 5 10 C(A) 15 

Fig. 5 Typical values; T~ = 25 °C. 

300 

Cc

(p F) 

200 

100 

7277796 

typ 

0  
0 20 VCB (V 40 

Fig.6lE=1e =0;f=1 MHz;T~=25°C. 

7277797 

VCB =28V 

15V 

0 5 10 

Fig. 7 Typical values; f = 100 MHz; T1 = 25 0C. 

—IE (A) 15 
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H.F.N.H.F, power transistor BLX39 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 oC 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) (%) ii (S2) YL (mS) 

175 

50 S2 

28 

C1 L1 

45 

C3a 

<8 >7,5 

T 

C2 L2 C3b 

R1 ■ III L3 

T.U.T. 

L4 

i 

<2,47 >70 

L5 

L6 

C4 

L8 

0,7+j1,3 

L7 
C6a C7 

110-162 

C6b C8 

C5~ R2 ~ 

+V CC 

Fig. 8 Test circuit; c.w. class-B. 

7 

7277104 

List of components: 

C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 0701 1) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 
C6a = 2,2 pF ceramic capacitor (500 V) 
C6b = 1,8 pF ceramic capacitor (500 V) 
C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

L1 = 14 nH; 1 turn Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 
L7 = 62 nH; 3 turns Cu wire (1,6 mm); in dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 
R1 = R2 = 10 S2 carbon resistor. 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 9. 

502 

") 
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BLX39 

150 

7277102 

72 

7Z77103 

Fig. 9 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 
removed. 
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H.F./V.H.F. power transistor BLX39 

100 

PL 
(W) 

75 

50 

25 

7277856 

Th=25 ° C. 

70 ° C 

0  
0 5 10 Ps(W) 15 

Fig. 10 Typical values; VCE = 28 V; f = 175 MHz. 

60 
7Z77858 

PLnom 
(V  

E 
(VSWR=1) 

50 

40 

30 
10 

Th = 

50° C 

70 ° C 

i 

90° C 

VSWR 102

10 

Gp

(dB) 

7'5 

5 

2,5 

7277857 

/ 

Gp
/ 

I 
711

100 

p 

(%) 

75 

50 

25 

0   0 
0 25 50 PL (W) 75 

Fig. 11 Typical values; VCE = 28 V; f = 175 MHz; 
— — — Th = 25 °C; Th = 70 °C. 

Fig. 12 R.F. SOAR; c.w. class-B operation; 
f = 175 MHz; VCE = 28 V; Rth mb-h = 0,45 K/W. 

The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink 
temperatures as parameter. 
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BLX39 

0 

-1,25 

7Z77791 

xi 

ri 

ri 

10 

R L

( 2) 

5 

7Z77792 

RL 

CL

R L

CLX'  
- 2.5   0  I 500 

0 100 200 
f (MHz) 

300 0 100 
200f (MHz) 

300 

Fig. 13 nput impedance (series components). Fig. 14 Load impedance (parallel components). 
7Z77793 

0 

CL

(pF) 

250 

20 

Gp

(dB) 

10 

0 
0 100 200 300 

f (MHz) 

Fig. 15 Power gain versus frequency. 

OPERATING NOTE 

Below 75 MHz a base-emitter resistor of 10 S2 is 
recommended to avoid oscillation. This resistor 
must be effective for r.f. only. 

Conditions for Figs 13:14 and 15. 
Typical values; VCE = 28 V; PL = 45 W; Th = 25 OC. 
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H.F.N.H.F. power transistor BLX39 

R.F. performance in s.s.b. class-AB operation (linear power amplifier) 

VCE = 28 V; f1 = 28,000 MHz; f2 = 28,001 MHz 

)utput power 
W 

Gp
dB 

7dt(%) IC (A) 
at 42,5W (P.E.P) 

d3 
dB* 

d5 
dB* 

IC(zS) 
mA 

Th 
oC 

5 to 42,5(P.E.P) typ. 19 typ. 50 typ. 1,52 typ. —30 <-30 50 25 
5 to 37,5(P.E.P) typ. 19 — — typ. —30 <-30 50 70 

5052 

Cl 

C2 

T.U.T. 
L1 R1 

temperature O 
compensated bias 

R2 

~C3 

Fig. 16 Test circuit; s.s.b. class-AB. 

L4 

C4 

C7 

!ll 

C8 

 O +VCC 

T
'C5 'C6 

'ltl 7lI 7z>»>i.i 

List of components: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = C5 = C6 = 220 nF polyester capacitor 
C4 = 56 pF ceramic capacitor (500 V) 
C7 = C8 = 15 to 575 pF film dielectric capacitor 

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm 
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = 4 turns enamelled Cu wire (1,6 mm); in dia. 10 mm; length 9,4 mm; leads 2 x 5 mm 
L4 = 7 turns enamelled Cu wire (1,6 mm); in dia. 12 mm; length 17,2 mm; leads 2 x 5 mm 

R1 = 1,2 t ; parallel connection of 4 x 4,7 S2 carbon resistors 
R2 = 39 SZ carbon resistor 

5052 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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BLX39 .JL 
—20 

d3

d5

(d B) 

—30 

—40 

—50 
0 

7Z77859 

3 

d5

UUUU 
I 0 0 0 0 
L COO L) 

F- O) N if) N 

\1
V
A~
V 

25 P.E.P. 1W) 50 

Fig. 17 Intermodulation distortion as a 
function of output power.* 

50 

~dt 
( %) 

40 

30 

20 

7Z77860 

Gp

ndt 

20 

Gp

(dB) 

15 

10 

5 

10   0 
0 25 50 75 

P.E.P. (W) 

Fig. 18 Double-tone efficiency and power 
gain as a function of output power. 

Conditions for Fig. 17: 

VCE = 28 V; IC(ZS) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; typical values. 

Conditions for Fig. 18: 

VCE = 28 V; IC(zS) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; Th = 70 oC; typical values. 

* See note on previous page. 
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H.F./V.H.F. power transistor BLX39 

40 

Gp
(dB) 

30 

20 

10 

0 

7Z77861 

10 f (MHz) 102

Fig. 19 Power gain as a function of 
frequency. 

20 

rig xi 
(2) 

10 

0 

—10 

7Z77784 

ri 

xi 

10 f (MHz) 102

Fig. 20 Input impedance (series components) 
as a function of frequency. 

Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in ss.b. class-AB operation. 

Conditions: 

VCE = 28 V; ICIZS) = 50 mA; PL = 42,5W; Th = 25 OC; ZL = 7,4 SZ. 

Ruggedness in s.s.b. operation 

The BLX39 is capable of withstanding a load mismatch (VSWR = 50) under the following 
conditions: 
Class-AB operation; f1 = 28,000 MHz; f2 = 28,001 MHz; VCE = 28 V; Th = 70 oC and 

PLnom = 45 W P.E.P. 
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BLX39 

R.F. performance in s.s.b. class-A operation (linear power amplifier) 

VCE = 26 V; Th = 70 OC; f1 = 28,000 MHz; f2 = 28,001 MHz 

output power 
W 

Gp
dB 

IC 
A 

d3 
dB * 

d5 
dB 

15 (P.E.P) typ. 20 1,55 typ. —42 <-40 

50 Sl 

R5 R8 

BY206 

Ri 

BD204 

ill 'lll~ 

R2 

R6 

R9 

+ 
o C9 

Fig. 21 Test circuit; s.s.b. class-A. 

 p +VCC 

7277798.1 

50 S2 

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB. 
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H.F./V.H.F. power transistor BLX39 

List of components in Fig. 21: 

Cl = C2 = 10 to 780 pF film dielectric trimmer 
C3 = 22 nF ceramic capacitor (63 V) 
C4 = 47µF/10 V electrolytic capacitor 
C5 = 56 pF ceramic capacitor (500 V) 
C6 = 47µF/35 V electrolytic capacitor 
C7 = C8 = 220 nF polyester capacitor 
C9 = 10µF/35 V electrolytic capacitor 
C10 = 10 to 210 pF film dielectric trimmer 
C11 = 15 to 575 pF film dielectric trimmer 

L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); in dia. 11,0 mm 
L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); in dia. 11,0 mm 

R1 = 600 S2; parallel connection of 2 x 1,2 kSt carbon resistors (± 5%; 0,5W each) 
R2 = 15 S2 carbon resistor (± 5%; 0,25W) 
R3 = 1,2 S2; parallel connection of 4 x 4,7 S2 carbon resistors (± 5%; 0,125 W each) 
R4 = 33 S2 carbon resistor (± 5%; 0,25 W) 
R5 = 18 S2 carbon resistor (± 5%; 0,25W) 
R6 = 120 S2 wirewound resistor (± 5%; 5,5W) 
R7 = 1 S2 carbon resistor (± 5%; 0,125W) 
R8 = 47 t2 wirewound potentiometer (3 W) 
R9 = 1,57 S2; parallel connection of 3 x 4,7 S2 wirewound resistors (± 5%; 5,5 W each) 

—30 

d3

(dB) 

—40 

—50 

—60 

7777862 

5 10 15 20 
P.E.P (W) 

0 

Fig. 22 Intermodulation distortion as a function of 
output power. Typical values; VCE = 26 V; Th = 70 °C; 
f1 = 28,000 MHz; f2 = 28,001 MHz. 
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 J L BLX98 

U.H.F. LINEAR POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor primarily intended for use in linear uhf. amplifiers of television 
transposers and transmitters in band IV-V. 

Features: 
• diffused emitter ballasting resistors for an optimum temperature profile; 
• gold metallization ensures excellent reliability. 

The transistor has a%" capstan envelope with a moulded cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance in linear amplifier 

mode of operation tvision 
MHz 

VCE 
V 

IC 
mA 

Th 
°C 

dimes
dB 

Posync 
W 

Gp

dB 

class-A 

class-A 

860 

860 

25 

25 

850 

850 

70 

70 

-60 

-60 

> 3,5 

typ.4,0 

> 5,0 

typ.5,5 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

MECHANICAL DATA 

Fig. 1 SOT-48/2. 

25 min —

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

1,52 
i 

5 

} 

7Z66608,1 

Dimensions in mm 

metal 

plastic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

ss1 
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BLX98 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 
(peak value); VBE = 0 

open base 

Emitter-base voltage (open collector) 

Collector current 
d.c. 

(peak value); f>1  MHz 

Total power dissipation at Th = 70 °C 

Storage temperature 

Junction temperature 

4 

IC

(A) 

2 

1 

0,5 

0,2 

7267289.2 

Tmb = 2 5 ° C 

(1) 

5 10 
VCE (V) 

(1) Second breakdown limit (independent 
of temperature. 

Fig. 2 D.C. SOAR. 

30 

40 

Ptot 
(W) 

30 

20 

10 
0 

VCESM 

VCEO 

VEBO 

IC 

1 CM 

Ptot 

Tstg 
Tj 

max. 50 V 

max. 27 V 

max. 3,5 V 

max. 2A 

max. 4A 

max. 21,5 W 

—65 to + 200 °C 

max. 200 °C 

7Z88300 

50 Th (°C) 100 

Fig. 3 Power derating curve vs. temperature. 

THERMAL RESISTANCE (dissipation = 21,25W; Tmb = 82,75 °C, i.e. Th = 70°C). 

From junction to mounting base 

From mounting base to heatsink 
Rth j-mb 

Rth mb-h 

5,45 K/W 

0,6 K/W 
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U.H.F. linear power transistor BLX98 

6 

Rthj h 
(K/W) 

5,5 

5 

4,5 

4 

7Z88301 
o~ 

V   oV• oV
■■■■■■ O _■_ .■ c I■ V 
■■■■■ ..~ ,i~i~~~. _ ■ ,■ ° ■ ■■ 
■■■■. ii /■■II■■■%\~~_ ■ ~~ ■■ oV ■■ 
■■■■ ,~~,■■■I■■Il.■■I.■\ ■ o .■■■ 
■■■■ I■■Ii■■■%■■■%■■■r/~~ r, .■ 

IHI IIUIPIIPjIJHIJPii a 
O III!iI!IUhI1ii!i i!iII!~ 

i~IIHIfhIV4III~I~i!! ,iii 
~■W■■■%■■►i■..r4■■■V■■■■V 1500 ■■. 
■■II■■I/■■I/■■w■■■■I■■■■I C ■■ 

I l.ii1idIIP 111~♦♦1i2III 111
►/~~Ii■■I■■■Ii■■■U■■■► , ■■■■■■■ 
■■■%■■r/■■■%■■■~I■■■■' DSO  
■VI■LI■■■11■■■I■■■►I■■ 

~' 

IUIUIIHIHIIIYIIII 111111 .u........ 
■I■■II■.■I.■.■' 000 .■■■■■■■■ 

l■►A■■■%.■■%.■■~■■ ■■■■■■■■■ 

PlEII IIJ'iIII 1111111111 
%■■I,■■■/lam:~ -> ■■■■■■■■■■■■■■■ 

V UU• 4000 a■ S C 
■•

• •u ~~ P'  Jr I' 
5 15 

s~ 

25 Ptot (W) 35 

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with 
heatsink and junction temperature as parameters. (Rth mb-h = 0,6 K/W.) 

Example 

Nominal class-A operation (without r.f. signal): VCE = 25 V; IC = 850 mA; Th = 70 °C. 

Fig. 4 shows: Rth j-h max. 6,05 K/W 
Tj max. 200 °C 

Typical device: Rth j-h typ. 5,35 K/W 
Tj typ. 183°C 
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BLX98 

CHARACTERISTICS 

T = 25 °C unless otherwise specified 

Collector-emitter breakdown voltage 
VBE=0; IC=10mA 

open base; IC = 25 mA 

Emitter-base breakdown voltage 
open collector; IE = 5 mA 

D.C. current gain* 
IC=850 mA; VCE=25V 

Collector-emitter saturation voltage* 
IC=500 mA; IB=100mA 

Transition frequency at f = 500 MHz** 
-IE=850 mA; VCB=25V 

Collector capacitance at f = 1 MHz 
IE=le =0;VCB=25V 

Feedback capacitance at f = 1 MHz 
IC=50 mA; VCE=25V 

Collector-stud capacitance 

1 

10-I

10-2
05 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

hFE 

VCEsat 

fT 

Cc

Cre 

Ccs 

7Z88130 

Th = 70° C 
i 

/ 

1  
/ 

♦ 

25 ° C-

I 

1 

/

/ 

/

I 

i 

15 VBE (V) 2

Fig. 5 Typical values; VCE = 25 V. 

* Measured under pulse conditions: tp 300 µs; S 5 0,02. 
** Measured under pulse conditions: tp 50 µs; S 5 0,01. 

> 50V 

> 27V 

> 3,5V 

> 15 
typ. 40 

typ. 0,25 V 

typ. 2,5 GHz 

typ. 24 pF 
< 30 pF 

typ. 15 pF 

typ. 2 pF 
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U.H.F. linear power transistor BLX98 

60 

hFE 

40 

20 

7Z781 09 

VCE =
25V 

5V 

0  
0 IC A) 

Fig. 6 Typical values; T~ = 25 °C. 

4 

fT

(GHz) 

3 

2 

1 

2 

100 

Cc

(pF) 

75 

50 

25 

0 

7Z78108 

typ 

0 10 20 VCB v 30 

Fig.7 IE=le =0;f=1 MHz;Tj=25°C. 

1Z78103.1 

typ 

0  
0 2 

Fig. 8 VCB = 25 V; f = 500 MHz; T1 = 25 °C. 

3 
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BLX98 

APPLICATION INFORMATION 

R.F. performance in uhf. class-A operation (linear power amplifier) 

(vision (MHz) VCE (V) IC (mA) Th (° C) dim (dB)* Posync (W)* Gp (dB) 

860 

860 

25 

25 

850 

850 

70 

70 

-60 

-60 

> 3,5 

typ.4,0 

> 5,0 

typ.5,5 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB 
corresponds to peak sync level. 

VSWR input<1,1 C1 L1 
T.U.T. 

278111 

I. C8 VSWR output<2 

5011 

L3 C9 

Fig. 9 Class-A test circuit at fvision = 860 MHz. 

List of components: 
Cl = C2= 1,4 to 5,5 pF film dielectric trimmer (cat.no. 2222 809 09001) 
C3 = C4 = 100 nF polyester capacitor 
C5 = C6 = 1 nF feed-through capacitor 
C7 = 5,6 pF ceramic capacitor 
C8 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003) 
C9 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002) 
C10 = 10µF/40 V solid aluminium electrolytic capacitor 
C11 = 470 nF polyester capacitor 
C12 = 2 x 3,3 pF chip capacitors (in parallel) 

= C7 

 O +Vs
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U.H.F. linear power transistor BLX98 

7Z78110 

List of components: (continued) 

R1 = 150 SZ carbon resistor (0,25W) 
R2 = 1,8 kS2 carbon resistor (0,5W) 
R3 = 33 S2 carbon resistor (0,5 W) 
R4 = 220 SZ carbon resistor (1 W) 

L1 = stripline (13,6 mm x 6,9 mm) 
L2 = microchoke 0,47µH (cat. no. 4322 057 04770) 
L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 5 mm 
L4 = stripline (40,8 mm x 6,9 mm) 

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric 
(er = 2,74); thickness 1,5 mm. 

R5 = 4 x 12 S2 carbon resistors in parallel (1 W each) 
R6 = 1 kS2 carbon resistor (0,25 W) 
R7 = 220 S2 carbon potentiometer (0,25 W) 

7Z73501.3 

Note 
Hole in printed-circuit 
board: 9,7 mm. 

Fig. 10 Component layout and printed-circuit board for 860 MHz class-A test circuit. 

The circuit and the components are on one side of the PTFE fibre-glass board, the other side is 
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. 
Additionally copper straps are used under the emitters and at the input and output to provide direct 
contact between the copper on the component side and the ground-plane. 
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BLX98 

—50 

dim 
(dB) 

—55 

—60 

—65 
0 

7287287.2 

dim 

f 
/ 

/

/ 

/ 

/ 

/ 

I 
/ 

I 
/

/ 

I

/ 

/ 

/

r 

/ 

/ 

/ 

/ 

I 
f 

dcm 

/ 

/ 

/ 

/ 

2 4 6 Po sync ( W 8

15 

dcm 
(%) 

10 

5 

0 

Fig. 11 Intermodulation distortion (dim)* and cross-modulation distortion (dcm)** as a function of 

Po sync Typical values; VCE = 25 C; IC = 850 mA; — — — Th = 25 °C;  Th = 70°C; 

(vision = 860 MHz. 

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero 
dB corresponds to peak sync level. 
Intermodulation distortion of input signal 5 —75 dB. 

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync 
level. 
Cross-modulation distortion (dcm) is the voltage variation (%) of sound carrier when vision carrier 
is switched from 0 dB to —20 dB. 
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U.H.F. linear power transistor BLX98 

7 

ri•%i 
(O) 

5 

3 

1 
400 

7267290.2 12 

1L XL 

(n) 

8 

6 

4 

2 

0 
400 

7167292.2 

X i 

RL

ri 

XL

600 f(MHZ) 800 600 f(MHz) 800 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components). 

10 

Gp

(dB) 

6 

4 

2 

0 

7Z72543.1 

400 600 f(MHz) 800 

Fig. 14. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 25 V; IC = 850 mA; class-A operation; Th = 70°C. 
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BLY87C 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and 
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

ri 
% 

zi 
SZ 

YL 
mS 

c.w. 

c.w. 

13,5 

12,5 

175 

175 

8 

8 

> 12,0 

typ. 11,5 

> 60 

typ.65 

2,2 + j0,4 

— 

96— j28 

— 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5,9 
5,5 

f 14x) 

27,6 
24,9 

e 

/

C 

4-

9,8 max 

27,6 
24,9 

Torque on nut: min. 0,75 Nm 

(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

} 

8,4 
max 

1,52 

2,90 

8-32UNC 

1,6 y 
max 

~8,65 y
min 

2,6 
maxim

13,0 y
11,0 

Dimensions in mm 

f 0,14 

4,50 
4,05 
~7,5 y

max 

metal 

8eO 
ceramic 

7289881.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 

De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY87C 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation If > 1 MHz); Tmb = 25 °C 

1,5 

IC

(A) 

1 

0,5 

7277722 

Tmb=25°C 

Th = 70 ° C 

5 10 15 V CE 
(V 20 

Fig. 2 D.C. SOAR. 

Storage temperature 

Operating junction temperature 

30 

Prf 
(WI 

20 

10 

0 

System ( I EC 134) 

VCESM 

VCEO 

VEBO 
IC(gV) 

'CM 

Prf 

max. 36 V 

max. 18 V 

max. 4V 

max. 1,5 A 

max. 4,0 A 

max. 20 W 

7Z77723 

III 

0 50 Th (°C) 100 

Fig.3 R.F.powerdissipation;VCE516,5V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

Tstg 
Tj 

THERMAL RESISTANCE (dissipation = 8W; Tmb = 73,5 °C, i.e. Th = 70°C) 

Rth j-mb(dc) _ 

Rth j-mb(rf) _ 

Rth mb-h = 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

—65 to + 150 °C 

max. 200 °C 

10,7 K/W 

8,6 K/W 

0,45 K/W 
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V.H.F. power transistor J L BLY87C 

CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=5mA 

Collector-emitter breakdown voltage 
open base; IC = 25 mA 

Emitter-base breakdown voltage 
open collector; IE = 1 mA 

Collector cut-off current 
VBE=0; VCE =18V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 

RBE=10 S2 

D.C. current gain * 
IC = 0,75 A; VCE = 5 V 

V(BR)CES > 

VIBR►CEO > 

V(BR)EBO > 

ICES 

ESBO 

ESBR 

hFE 

36 V 

18 V 

4V 

< 2 mA 

> 0,5 mJ 

> 0,5 mJ 

typ. 40 
10 to 100 

Collector-emitter saturation voltage 
IC = 2 A; IB = 0,4 A VCEsat typ. 0,85 V 

Transition frequency at f = 100 MHz 
—IE = 0,75 A; VCB = 13,5 V fT typ. 950 MHz 

—I E = 2 A; VCB = 13,5 V fT typ. 850 MHz 

Collector capacitance at f = 1 MHz 
IE = le = 0; VCB = 13,5 V Cc typ. 16,5 pF 

Feedback capacitance at f = 1 MHz 
IC = 100 mA; VCE = 13,5 V Cre typ. 12 pF 

Collector-stud capacitance Ccs typ. 2 pF 

* Measured under pulse conditions: tp 5 200 µs; S 0,02. 

') 
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BLY87C 

100 

hFE 

75 

50 

25 

7Z77724 

 VCE 
13,5 V 

5V 

0  
0 

1000 

fT

(MHz) 

500 

0 

2 IC (A) 

Fig. 4 Typical values; T1 = 25 °C. 

3 

40 

Cc
(p F) 

30 

20 

10 

0 

7Z77725 

 typ 

0 5 10 VCB V 15 

Fig.5 IE= 1e =0;f= 1 MHz;T1=25°C. 

7Z77732 

VCB — 
13,5 V 

10V 

0 2 

Fig. 6 Typical values; f = 100 MHz; T = 25 °C. 
—IE (A) 3 
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V.H.F. power transistor BLY87C 

 J \ 
APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) t) (%) zi (S2) YL (mS) 

175 

175 

13,5 

12,5 

8 

8 

<0,5 

- 

> 12,0 

typ. 11,5 

<0,99 

- 

> 60 

typ.65 

2,2 + j0,4 

- 

96 - j28 

- 

50 Sl 
Cl L1 

T. U.T. 
L3 

C2 
L2 

z 

C3 

L4 

L5 

L6 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

7277760.1 

C7 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

L1 = 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm 
L2 = L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L5 = 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm 
L7 = 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5 mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 
R1 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 

50 St 
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BLY87C 

150 

7Z78436.1 

7Z78437 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

72 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

828 August 1986 



V.H.F. power transistor BLY87C 

10 

PL

(W) 

7,5 

5 

2,5 

7277726 

I 1 I 
Th = 25 ° C 

i 

Y 
r I

I
/ 

/ 

 'Th = 70 ° C-

/ 

/ 

0  
0 05 PS (W) 15 

Fig. 9 Typical values; f = 175 MHz; 
 VCE = 13,5 V; — — — VCE = 12,5 V. 

7277728 

9 

PLnon 
(W) 

VSWR 

8 

7 

VCEnom 

30 

Gp

(dB) 

20 

10 

0 
2,5 75 PL (W) 

Fig. 10 Typical values; f = 175 MHz; 
 VCE = 13,5 V; — — — VCE = 12,5 V. 

7277727 
80 

Th=25 ° C 
n 

70 ° C 

- 70 ° C 
Th = 25 ° C 

G p

60 

40 

20 
12,5 

Fig. 11 R.F. SOAR (short-time operation 
during mismatch); f = 175 MHz; Th = 70 0C; 

Rth mb-h = 0,45 K/W ; VCEnom = 13,5 V or 
12,5 V; PS = PSnom at VCEnom and VSWR = 1. 

Note to Fig. 11: 

The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible output 
power under nominal conditions (VSWR = 1), as 
a function of the expected supply over-voltage 
ratio with VSWR as parameter. 

The graph applies to the situation in which the 
drive (PS" Snom) increases linearly with supply 
over-voltage ratio. 

•S) 
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BLY87C 

10 

ri 
xi 

W) 

5 

0 

5 

7277729 

ri 

xi 

ri 

xJ 

0 200 f (MHz) 400 

5 

7277730 

CL

7 

CL. 

0  
0 

0 

CL

(p F) 

200 f(MHz) 400 

50 

100 

150 

Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components). 

20 

Gp

(dB) 

15 

10 

5 
0 

7Z77731 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 13,5 V; PL = 8 W; 
Th = 25 °C. 

OPERATING NOTE 

Below 100 MHz a base-emitter resistor of 10 SZ 
is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 

200 f(MHz) 400 

Fig. 14. 
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 J L BLY87C/01 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile and military 
transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized and is guaranteed to 
withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a's" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F, performance up to Tmb = 25 oC in an unneutralized common-emitter class-B circuit. 

mode of operation VCE f PL Gp 77 ii YL 
V MHz W dB % St mS 

c.w. 13,5 175 8 > 9 > 70 2,8 + j 1,2 76 — j16 
c.w. 12,5 175 8 tvo.9 tvo. 70 - - 

MECHANICAL DATA 

F ig.1 SOT 122A. 

7,6 max 
27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

1,52 

8,5 — 

Dimensions in mm 

metal 
8-32UNC Bep 

ceramic 

7Z76390.4 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY87C/01 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector -base voltage (open emitter) 
peak value 

Collector -emitter voltage (open base) 

Emitter -base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f> 1 MHz 

Total power dissipation up to Th = 25 ° C 
f> 1 MHz 

20 

Ptot 
(WI 

15 

10 

5 

0 

7260941 
1 I 1 I 

_ 
-short 
-operation 

time ~'a 
V CE ~I6.SV 
fi >1MHz 

-V.S.W.R.>3 9Fx 
6 

9 
f'x 

O6, 
l~ 

normal operation 
V.S.W.R < 3 

50 100 Th(°C) 150 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

VCBOM max. 36 V 

VCEO max. 18 V 

VEBO max. 4 V 

IC(AV) max. 1. 25 A 

ICM max. 3. 75 A 

Ptot max. 17.5 W 

102

IC

(A) 

10 

1 

10 1

7Z60940 

D.C. SOAR L
Th-25°C 

10 VCE (VI 

Tstg —30 to+200 °C 

Tj max. 200 ° C 

Rth j -mb = 

Rth mb -h = 

9.4 K/W 

0.6 K/W 

102
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V.H.F. power transistor BLY87C/01 

CHARACTERISTICS 

T~ = 25°C unless otherwise specified 

Collector cut -off current 

IB = 0; VCE = 14V 'CEO < 5 mA 

Breakdown voltages 

Collector -base voltage 
open emitter, IC = 1 mA V(BR)CBO > 36 V 

Collector -emitter voltage 
open base, IC = 10 mA V(BR)CEO > 18 V 

Emitter -base voltage 

open collector, IE = 1 mA V(BR)EBO > 4 V 

Transient energy 

L=25mH;f=50 Hz 
open base E > 0.5 mS 

-VBE=1.5V; RBE=3352 E > 0.5 mS 

D.C. current gain 

IC = 500 mA; VCE = 5 V hFE > 5 

Transition frequency 

IC =500mA; VCE=10V f r typ. 700 MHz 

Collector capacitance at f = 1 MHz 

IE=Ie =0;VCB=15V Cc 
typ. 
< 

15 
20 

pF 
pF 

Feedback capacitance at f = 1 MHz 

IC=100mA; VCE =15V -CYe typ. 11 pF 

Collector -stud capacitance Ccs typ. 2 pF 
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BLY87C/01 

1000 

f1

(MHz) 

750 

500 

250 

0 

7Z60943 

VCE=1OV 

ty 

0 0.5 

30 

Cc

(pF) 

20 

10 

0 

1 1.5 2 

7Z50938 

IE=Ie _O 

f=1MHz 

typ 

0 10 VCB (V) 20 

2.5 IC(A) 3 
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V.H.F. power transistor BLY87C/01 

 J  
APPLICATION INFORMATION 

R. F. performance in c.w. operation (unneutralised common-emitter class  circuit) 

f= 175 MHz; Tmb up to 25 ° C 

VCC(V) 

13.5 
12.5 

PS(W)

<1.0 
typ. 1.0 

Test circuit 

50 Sl 

PL(W)

8 
8 

1C (A) 

< 0.85 
typ. 0.91 

Gp(dB)

>9 
typ. 9 

r1(%)

> 70 
typ. 70 

2.8 + jl.2. 

+VCc 

YL(mS) 

76—j 16 

List of components: 

Cl = 2.5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 
C7 = 5 to 60 p F film dielectric trimmer (cat. no. 2222 809 07011) 

L1 = 2 turns Cu wire (1.6 mm); int. dia. 4.5 mm; length 5.7 mm; leads 2 x 5 mm 
L2 = L6 = Ferroxcube wide-band h.f, choke, grade 38 (cat. no. 4312 020 36640) 
L3 = L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L5 = 3 turns Cu wire (1.6 mm); int. dia. 7.5 mm; length 7.5 mm; leads 2 x 5 mm 
L7 = 3 turns Cu wire (1.6 mm); int. dia. 6.5 mm; length 7.4 mm; leads 2 x 5 mm 

L3 and L4 am strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10l carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see following page. 

1 
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BLY87C/01 

APPLICATION INFORMATION (continued) 

Component layout and printed circuit board for 175 MHz test circuit. 

150 

7Z78436 

72 

117x437 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLY87C/01 

 J  

OPERATING NOTE Below 70 MHz a base -emitter resistor of 10 Q is recommended to 
avoid oscillation. This resistor must be effective for both d. c. and r. f. 

7Z60937 

10 

P~ 

(WI 

7.5 

5 

2.5 

f=175 MHz 
Th=25°C 

typ

typ 

VCC=13.5V 

12.5 V 

0  
0 

10 

ri 

xi

(12) 

5 

0 

5 

-10 
0 

05 1 P5 (W) 1.5 

7768941 

input impedance (series com-

ponents) versus frequency 

(class B operation) 

ri

xi

ri

x 
1✓ 

VCC = 13,5 V—
PL =8W 
Tmb = 25 ° C 
typ. values 

—
—

1 1 

100 200 300 
f (MHz) 

20 

Gp

(dB) 

15 

10 

5 

0 

25 

RL

(11) 

20 

15 

10 

5 

7Z68940 

power gain versus frequency 
(class B operation) 

 VCC = 13,5 V—
 Tmb 

= 
2 

 Tmb 25 °C —
 typ, values — 

0 100 200 300 
f (MHz) 

7268942 

load impedance (parallel com-

ponents) versus frequency 

(class B operation) 

-RL CL-

50 

CL 

(pF) 

-100• 

-CL RL. 

_V

— PL =8 W 
—Tmb 
—typ. 

= 13,5 V 

= 25 ° C 
values 

150• 

0 100 200 300 
f(MHz) 
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B LY87C/01 

7260942 7Z60939 

10 

PLnom 
(W) 
V.S.W.R.=1 

7.5 

5 

2.5 

0 
10 

R.F. SOAR R.F. SOAR 

10 

PLnom 
(w) 

V.S.W.R =10- V.S.W. R.=1 
v 

7.5 
Sp 

1, 
50 

5 

2.5 

PS PS

1.1 12 PSnom 
0 1,2 1.4 PSnom 

1.1 1.2 Vc c 1.0 1.1 1.2 Vc c 
Vcc nom VCC nom 

Conditions for R.F. SOAR: 

f = 175 MHz P = P at V = V and V.S.W.R. = 1 
Th = 70 ° C 

RSnom S
th mb -h = 0.6 C~~w CCnom 

VCCnom= 12.5 or 13.5 V 

The transistor has been developed for use with unstabilized supply voltages. As the 
output power and drive power increase with the supply voltage, the nominal output 
power must be derated in accordance with the graphs above for safe operation at 
supply voltages other than the nominal. The graphs show the allowable output power 
under nominal conditions, as a function of the supply overvoltage ratio, with V. S. W. R. 
as parameter. 
The left hand graph applies to the situation in which the drive (PS/PSnom) increases 
linearly with supply overvoltage ratio. 

The right hand graph shows the derating factor to be applied when the drive (PS/PSnom 
increases as the square of the supply overvoltage ratio (VCC/VCCnom)• 
Depending on the operating conditions, the appropriate derating factor may lie in the 
region between the linear and the square -law functions. 
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BLY88C 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and 
v.h.f, transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE f PL Gp 17 zi YL 
V MHz W dB % S2 mS 

c.w. 13,5 175 15 > 8,0 > 60 2,3+j2,2 130—j4,4 
c.w. 12,5 175 15 typ.7,5 typ.67 — — 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5,9 -.-(4x) 5, 5 

27,6 
24,9 

C 

9,8 max 

27,6 
24,9 

} 

7,5 (4x) mm 

b 

i 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

3,15 
} 

1,52 8-32UNC 

Dimensions in mm 

4,504 
4,05 

7,5 
max 

metal 

BeO 
ceramic 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY88C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

3,5 

IC

(A) 

2,5 

1,5 

0,5 
0 

7Z77733 

10 

Fig. 2 D.C. SOAR. 

VCE (V) 20 

60 

Prf 
(W) 

40 

20 

VCESM 

VCEO 

VEBO 

IC(AV) 

'CM 

Prf 

Tstg 
Tj 

max. 36 V 

max. 18 V 

max. 4V 

max. 3A 

max. BA 

max. 36 W 

—65 to +150 °C 

max. 200 °C 

7Z77734 

III 

II 

0  
0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE 5 16,5 V; 
f>1  MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 15W; Tmb = 77 °C, i.e. Th = 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 6,55 K/W 

From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 4,95 K/W 

From mounting base to heatsink Rth mb-h = 0,45 K/W 

70 °C) 
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V.H.F. power transistor BLY88C 

CHARACTERISTICS 

Tj=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; I E = 4 mA 

Collector cut-off current 
VBE=0; VCE=18V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE = 10 S2 

D.C. current gain* 

 J \ 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

Ic = 1,5 A; VCE = 5 V hFE 

Collector-emitter saturation voltage* 
IC=4,5A; 1B=0,9A 

Transition frequency at f = 100 MHz* 

—1E = 1,5 A; VCB = 13,5 V 

—IE = 4,5 A; VCB = 13,5 V 

Collector capacitance at f = 1 MHz 
IE=Ie =°;VCB=13,5V 

Feedback capacitance at f = 1 MHz 
lc = 200 mA; VCE = 13,5 V Cre 

Collector-stud capacitance Cs 

* Measured under pulse conditions: tp 200 µs; S 5 0,02. 

VCEsat 

fT 

fT 

> 36V 

> 18V 

> 4V 

< 4 mA 

> 2,5 mJ 
> 2,5 mJ 

typ. 40 
10 to 100 

typ. 1,0 V 

typ. 850 MHz 

typ. 800 MHz 

Cc typ. 32 pF 

typ. 23 pF 

typ. 2 pF 

'•SS) 
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BLY88C 

60 

hFE 

40 

20 

0 
0 

7Z77735 

VCE 
13,5 V 

5V 

1000 

fT

(MHz) 

500 

0 

25 IC (A) 

Fig. 4 Typical values; T~ = 25 °C. 

5 

150 

Cc

(pF) 

100 

50 

0 
0 10 VCB (V) 20 

Fig.5 IE=le =0;f=1 MHz;Tj=25°C. 

7Z77737 

7Z77736 

typ 

VCB —

13,5 V 

10V 

0 2 4 

Fig. 6 Typical values; f = 100 MHz; T) = 25 °C. 

—I E (A) 6 
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V.H.F. power transistor BLY88C 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th=25°C 

1 (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) 
n 

(%) 

zi (S2) YL (mS) 

175 13,5 15 <2,4 > 8,0 <1,85 > 60 2,3 + j2,2 130 - j4,4 
175 12,5 15 - typ.7,5 - typ.67 - - 

50 &1 
Cl L1 

T. U.T. 
L3 

C2 
L2 

L4 

L5 

C3 

\ C4 

L6 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

C5 R1 

7277760.1 

C7 

50 Sl 

List of components: 

C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 n F polyester capacitor 
Cl = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011 ) 

L1 = 2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm 
L2 = L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L5 = 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm 
L7 = 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5 mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 
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BLY88C 

7Z78437 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

72 

r 

844 August 1986 



V.H.F. power transistor BLY88C 

20 

PL

(W) 

15 

10 

5 

7277738 

/ 

Th = - 

25 ° C 

/ 

/ 

/ 

/ 

r 

70 ° C 

10 

Gp

(dB) 

5 

 J \ 
7Z77739 

-Gp

Th = 25 ° C 

70 ° C-

= 25 ° C 

70 ° C 1I 
77 

100 

n 

(%) 

50 

0   0   0 
0 2,5 5 PS (W) 7,5 5 10 15 PL (W) 20 

Fig. 9 Typical values; f = 175 MHz; 
  VCE = 13,5 V; ---- VCE = 12,5 V. 

7Z7774a 

16 

PLnon 
(W) 

(VSWR 

15 

14 

13 

12 
VCE 1 1 1,2 

VCEnom 

Fig. 10 Typical values; f = 175 MHz; 
  VCE = 13,5 V; ---- VCE = 12,5 V. 

Fig. 11 R.F. SOAR (short-time operation during 
mismatch); f = 175 MHz; Th = 70°C; 
Rth mb-h = 0,45 K/W; VCEnom = 13,5 V or 
12,5 V; PS = PSnom at VCEnom and VSWR = 1. 

Note to Fig. 11: 

The transistor has been developed for use with 
unstabilized supply voltages. As the output power 
and drive power increase with the supply voltage, 
the nominal output power must be derated in 
accordance with the graph for safe operation at 
supply voltages other than the nominal. The graph 
shows the permissible output power under nominal 
conditions (VSWR = 1), as a function of the 
expected supply over-voltage ratio with VSWR as 
parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLY88C 

5 
ri 
xi 

2,5 

0 

-2,5 

5 
0 

7Z68944.1 

ri 
xi 

7̀
xi 

ri 

100 200 300 
f (MHz) 

Fig. 12 Input impedance (series components). 

20 

Gp

Id B) 

15 

10 

5 

0 
0 

Fig. 14. 

100 

7268943.1 

200 300 
f (MHz) 

20 

RL

IStI 

15 

10 

5 

0 

7Z68945.1 

CL

R L 

R L

CL

0 

50 

CL

(p F) 

100 

0 100 200 300 
f (MHz) 

Fig. 13 Load impedance (parallel components). 

Conditions for Figs 12, 13 and 14: 

Typical values: VCE = 13,5 V; PL = 15W; 
Th=25°C. 

OPERATING NOTE 

Below 50 MHz a base-emitter resistor of 10 S2 is 
recommended to avoid oscillation. This resistor 
must be effective for r.f. only. 

150 
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BLY88C/01 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 

It has a '.14' capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F, performance up to Tmb = 25 oC in an unneutralized common-emitter class-B circuit. 

mode of operation VCE f PL Gp >7 zi YL 
V MHz W dB % SZ mS 

c.w. 13,5 175 15 > 7,5 > 65 2,3 + j2,2 128 — j4,4 
c.w. 12,5 175 15 tvp. 7.5 tvp. 65 — — 

MECHANICAL DATA 

Fig. 1 SOT122A. 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

1,52 

8,5 

Dimensions in mm 

metal 
Be0 
ceramic 

1Z76390.4 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY88C/01 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector -base voltage (open emitter) 
peak value 

Collector -emitter voltage (open base) 

Emitter -base voltage (open collector) 

Collector current (average) 

Collector (peak value) f> 1 MHz 

Total power dissipation up to Th = 25 ° C 
f> 1 MHz 

102

IC
(AI 

10 

1 

10 1

7Z60956 

D.C. SOAR 
Th-25°C~

10 VCE (VI 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

102

40 

Ptot 
(W) 

30 

20 

10 

0 

VCBOM max. 36 V 

VCEO max. 18 V 

VEBO max. 4 V 

IC(AV) max. 2.5 A 

ICM max. 7.5 A 

Ptot max. 32 W 

7 Z60959 

V CE s16.5V _ 
4 f>1MHz 

short time ryi; 
operation /4
V S.W.R >3 9x0

.6

•9K
O6, 

normal operation 
V.S.W.R.< 3 

50 100 Th l°CI 150 

Tstg 

Tj 

—30 to +200 °C 

max. 200 ° C 

Rth j-mb = 4.9 K/W 

Rmb-h = 0.6 K/W 
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V.H.F. power transistor BLY88C/01 

CHARACTERISTICS 

T1 = 25 °C unless otherwise specified 

Collector cut-off current 

IB = 0; VCE = 14 V 
'CEO < 10 mA 

Breakdown voltages 

Collector -base voltage 
open emitter, IC = 3 mA V(BR)CBO > 36 V 

Collector -emitter voltage 
open base, IC = 25 mA V(BR)CEO > 18 V 

Emitter -base voltage 
open collector; IE = 3 mA V(BR)EBp > 4 V 

Transient energy 

L=25mH;f=50 Hz 
open base 
—VBE = 1. 5 V; RBE = 33 Q 

E 
E 

> 
> 

2.0 
4.5 

mS 
mS 

D.C. current gain 

IC = 500 mA; VCE = 5 V hFE > 5 

Transition frequency 

IC=1A;VCE=10V fT typ. 700 MHz 

Collector capacitance at f = 1 MHz 

IE=Ie=0;VCB=15V Cc 
typ. 
< 

34 
40 

pF 
pF 

Feedback capacitance at f = 1 MHz 

IC=100mA; VCE=15V —Cre typ. 25 pF 

Collector -stud capacitance Ccs typ. 2 pF 
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BLY88C/01 

1000 

fT

(MHz) 

750 

500 

250 

0 
0 

7260960 

VCE'1OV 

typ 

1 

75 

Cc

(pF) 

50 

25 

0 

2 3 4 

7Z60955 

IE=Ie=O 

f=1MHz 

typ 

0 10 VCB (V) 20 

5 Ic(A) 6 
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V.H.F. power transistor BLY88C/01 

J  

APPLICATION INFORMATION 

R. F. performance in c, w, operation (unneutralised common -emitter class B circuit) 

f = 175 MHz; Tmb up to 25 ° C 

VCC(V) 

13.5 
12.5 

Ps(W)

< 2.65 
typ. 2.65 

Test circuit 

5012 

PL(W) 

15 
15 

1C(A)

< 1.71 
typ. 1.85 

Gp(dB) 

> 7.5 
typ. 7.5 

7Z77760.1 

v C
4 ~--~ 

Ti (%)
> 65 

typ.65 

Zi(~) 
2.3+j2.2 

L6 

YL(mS) 

128 —j4.4 

List of components: 

C1 = 2.5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3 = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor(500 V) 
C5 = 100 nF polyester capacitor 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

L1 = 2 turns Cu wire (1.6 mm); int. dia. 4.5 mm; length 5.7 mm; leads 2 x 5 mm 
L2 = L6 = Ferroxcube wide-band h.f, choke, grade 3B (cat. no. 4312 020 36640) 
L3 = L4 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L5 =3 turns Cu wire (1.6 mm); int. dia. 7.5 mm; length 7.5 mm; leads 2 x 5 mm 
L7 = 3 turns Cu wire (1.6 mm); int. dia. 6.5 mm; length 7.4 mm; leads 2 x 5 mm 

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10c2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see following page. 
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BLY88C/01 

APPLICATION INFORMATION (continued) 

Component layout and printed circuit board for 175 MHz test circuit. 

150 

L$ 

C4 [  +ACC
} 05 RI 
-(_ _--( 

L5~L4 
IJ1~~ C6 

— YY r 07 
L7 (2) l ( -) 

0 

0 0 0 

rivet 

72 

7278436.1 

7Z78437 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLY88C/01 

OPERATING NOTE Below 50 MHz a base -emitter resistor of 10 Q is recommended to 
avoid oscillation. This resistor must be effective for both d. c. and r. f. 

30 7Z60954 

20 

10 

0 

5 

ri
xi

(~) 

2, 5 

0 

—2, 5 

5 

f=175MHz 
Th - 25°C 

typ 
typ 

V,-- 13.5V 

12.5V 

0 25 P5 (W) 5 

7Z6$944 

input impedance (series com-
ponents) versus frequency 
(class B operation) 

ri 
xi 

~~ 
TL 

VCC = 13,5 V—
PL=15W 

Tmb = 25 °C 
typ. values 

—
—
—xi

I 1 

100 200 300 
f (MHz) 

20 

Gp

(dB) 

15 

10 

5 

0 

20 

RL 
(ll) 

15 

10 

5 

0 

100 

7Z68943 

power, gain versus frequency 
(class B operation) 

VCC = 13,5 V 
PL=15W 
Tmb = 25 °C 
typ. values 

200 300 
f (MHz) 

7Z68945 

load impedance (par. components) 
versus freq. (class B operation) 

CL_ 

50 

C L. 

(pF ) 
R L 

\ 100 

I RL

(1 VCC = 13,5 V 
PL=15W 
Tmb = 25 °C 

values 

-150 

I typ. 

CL 
0 100 200 300 

f (MHz) 
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BLY88C/01 

Z60958 7Z0957 

20 

PLnom 

(WI 
V.S.W. 

15 

10 

5 

0 

R.F. SOAR 

R. t 

1.1 

 PS —

PSnom 

20 

PLnom 

(WI 
V.S.W. R.

R.F. SOAR 

15 

10 

5 

0 

~V wR 

o 

1.2 1.4 

PS

PSnom 

1.0 1.1 1.2 Vcc 10 1.1 12 'cc 
vccnom Vccnom 

Conditions for R.F. SOAR: 

f = 175 MHz P = P at V = V and V . S. W . R. = 1 
Th = 70 ° C 

RSnom S
th mb -h 0.6 K/W 

CC

VCCnom= 12.5 or 13.5V 

The transistor has been developed for use with unstabilized supply voltages. As the 

output paver and drive power increase with the supply voltage, the nominal output 
power must be derated in accordance with the graphs above for safe operation at 
supply voltages other than the nominal. The graphs show the allowable output power 
under nominal conditions, as a function of the supply overvoltage ratio, with V. S. W. R. 
as parameter. 
The left hand graph applies to the situation in which the drive (PS/PSnom~ increases 
linearly with supply overvoltage ratio. 
The right hand graph shows the derating factor to be applied when the drive (PS/PSnom) 
increases as the square of the supply overvoltage ratio (VCC/VCCnom) ' 
Depending on the operating conditions, the appropriate derating factor may lie in the 
region between the linear and the square -law functions. 
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BLY89C,J L 
V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial 
and military transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized 
and is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. 
It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCC f PL Gp '(? zi YL 

V MHz W dB % SZ mS 

c.w. 13,5 175 25 >6 >70 1,6 + j1,4 210 +j5,5 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5,9 
5,5 

27,6 
24,9 

e 

c 

f (4x) 

7,5 (4x) 
mm 

b 

9,8 max 1.-

  27,6 
24,9 

Torque on nut: min 0,75 Nm 
(7,5 kg cm) 

max 0,85 Nm 
(8,5 kg cm) 

i 

3,15 

} 

152 
8-32uNC 

} 
8,4 
max } 

2,90 — ~8,65 y
min 

2,6 
maxim

13,0 y
11,0 

Dimensions in mm 

t 0,14 

metal 

BeO 
ceramic 

4,50 
4,05 

7,5 y
max 

?Z69881 .3 

Diameter of clearance hole in heatsink: 
max 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not 
chamfer or countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 

is entirely safe provided that the BeO disc is not damaged. 

SS) 
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BLY89C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation )f> 1 MHz); Tmb = 25 °C 

IC

(A) 

7 

6 

5 

4 

3 

2 

1 

7znflo6 
D.C. SOAR 

5 6 7 8 910 VCE (V) 20 

THERMAL RESISTANCE (dissipation 20 W; Tmb 
From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

80 

Prf 
(W) 

60 

40 

20 
0 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

max 

max 

max 

max 

max 

max 

36 V 

18 V 

4V 

6A 

12 A 

73 W 

7n7io7.~ 

III 

II 

50 Th °C) 100 

R.F. power dissipation; VCE 16,5 V; f> 1 MHz. 
I Continuous d.c. operation 
I I Continuous r.f. operation 

II I Short-time operation during mismatch 

= 79 °C, i.e. Tb = 70 °C) 

8th j-mb(dc) 

8th j-mb(rf) 

8th mb-h 

3,1 

2,3 

= 0,45 

K/W 

K/W 

K/W 
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V.H.F. power transistor  J [  BLY89C 

CHARACTERISTICS 

T~ = 25 °C 

Breakdown voltage 

Collector-emitter voltage 
VBE = 0; IC = 25 mA 

Collector-emitter voltage 
open base; IC = 50 mA 

Emitter-base voltage 
open collector; IE = 10 mA 

Collector cut-off current 

VBE=0;VCE= 18V 

V(BR)CES 

V(BR)CEO 

> 36V 

> 18V 

V(BR)EBO > 

ICES 

4V 

< 10 mA 

Transient energy 

L=25mH;f=50 Hz 
open base E > 8 ms 
—VBE = 1,5 V; RBE = 33 St E > 8 ms 

D.C. current gain* 

IC=2,5A;VCE=5V hFE 

Collector-emitter saturation voltage* 

IC = 7,5 A; 'B = 1,5 A 

Transition frequency at f = 100 MHz* 

IC=2,5A;VCE=13,5V 
IC=7,5A;VCE=13,5V 

VCEsat 

fT 

Collector capacitance at f = 1 MHz 

IE=Ie =0;VCB=15V Cc

Feedback capacitance at f = 1 MHz 

IC=100 mA; VCE=15V 

Collector-stud capacitance 

* Measured under pulse conditions: tp 200 µs; S 0,02. 

Cre 

Ccs 

typ 50 
10 to 80 

typ 1,7V 

typ 800 MHz 
typ 750 MHz 

typ 65 pF 
< 90 pF 

typ 41 pF 

typ 2 pF 
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BLY89C 

100 

hFE 

75 

50 

25 

7277108 

typ values 

T~ = 25 ° C 

VCE =. 

13,5 V' 

5V 

0 
0 

1000 

fT

(MHz) 

500 

10 IC ( A) 15 

300 

C°

(p F) 

200 

100 

7277111 

IE =1e =0 

f = 1 MHz 

typ 

0 
0 10 VC8(V) 20 

72771 12 

typ 

VCE = 13,5 V 

f=100 MHz 

T)=25 °C 

0 
0 5 10 IC (A) 15 

I 
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V.H.F. power transistor BLY89C 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 

Th = 25 °C 

f (MHz) VCC(V) 

175 13,5 
175 12,5 

Test circuit for 175 MHz 

502 

C1 

PL(W) 

25 
25 

C3a 
L1 

C2 L2 C3b 

PS(W) G(dB) 

<6,25 > 6 
— typ 6,6 

T 

'171r 

R1 ■ III L3 

T.U.T. 

L4 

lC(A) 11 (%) 

<2,64 > 70 
- typ 75 

zi(S2) 
1,6+j1,4 

YL ImS) 

210 + j5,5 

r 

L5 L7 
C6a 

C7 

L6 
C6b C8 

r 

r  F-I R2 C5 
\ C4 

L8

• 

+VCC 7Z77104 

List of components: 

Cl = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor 
C5 = 100 nF polyester capacitor 
C6a = C6b = 8,2 pF ceramic capacitor (500 V) 
C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 

50c1 

L1 = 1 turn enamelled Cu wire (1,6 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube choke coil (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm 
L7 = 2 turns enamelled Cu wire (1,6 mm); in dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = 10 S2 (±10%) carbon resistor 
R2 = 4,7 SZ (± 5%) carbon resistor 

August 1986 859 



BLY89C 

APPLICATION INFORMATION (continued) 

Component layout and printed-circuit board for 175 MHz test circuit. 

150 

7277102 

72 

7Z77103 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H. F. power transistor BLY89C 

40 

PL

(W) 

30 

20 

10 

7277110 

typical values VCC = 13,5 V 
f=175MHz ---V CC -12,5V 

Th = _ 
25 ° C_ 

/ 

/ Th = 70 ° C 

I 

0 
0 

40 

PLnom 
(W) 

VSWR = 1 

30 

5 10 PS (W) 15 

7277105 

12  VCC 

VCCnom 

10 

Gp 
(d B) 

5 

7277109 

typical values VCC = 13,5 V 
f = 175 MHz 
Th = 25 ° C --- VCC = 12,5 V 

Gp 
1 r 

1 
- 71 

i 

r

0 
0 20 PL (W) 

100 

n 
1%) 

50 

0 
40 

Conditions for R.F. SOAR 

f=175 MHz 
Th = 70 °C 
Rth mb-h = 0,45 K/W 

VCCnom = 13,5 V 

PS = PSnom at VCCnom = 13,5 V and VSWR = 1 

The transistor has been developed for use with 
unstabilized supply voltages. As the output 
power and drive power increase with the supply 
voltage, the nominal output power must be 
derated in accordance with the graph for safe 
operation at supply voltages other than the 
nominal. The graph shows the permissible output 
power under nominal conditions (VSWR = 1), as a 
function of the expected supply over-voltage ratio 
with VSWR as parameter. 

The graph applies to the situation in which the 
drive (PS/PSnom) increases linearly with supply 
over-voltage ratio. 
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BLY89C 

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 S2 is recommended to avoid 
oscillation. This resistor must be effective for r.f. only. 

7Z67567 

power gain versus frequency 
(class-B operation) 

20 

Gp 

(dB) 

15 

10 

5 

100 
0 
0 

5 
r
XI

(st ) 

2,5 

0 

-2,5 

200 
f 

300 
(MHz) 

7Z67569 

input impedance (series components) 
versus frequency (class-B operation) 

 X I

xi 

-5 
0 100 

10 

RL

7,5 

2,5 

Measuring conditions for the graphs 
on this page 

VCC = 13,5 V 
P~=25W 
Th = 25 °C 
typical values 

7Z67568 

load impedance (parallel components) 
versus frequency (class-B operation) 

■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 

............... 
■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■ 
■L■■■■■■■■■■■■■ 
■i,~■■■■■■■■■■■ 
■■► ■■uu■■■■■■■ 
■■~■■■ •UU~■■■ 

■■■■►.■■■iI■■■■■ ■■■vi■■■■■■■■■■ 
■■V■■■■■■■■■■■■ 
■~d■■■■■■■■■■■■■ 
■F■■■■■■■■■■■■ 
■ ■■■■■■■■■■■■ 

0 ■■■■■■■■■■■■■■■ 500 
200 

f (MHz 
300 0 100 200 

f (MHz) 
300 

CL

(p F) 

250 
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BLY91C 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit. 

mode of operation VCE 

V 

f 

MHz 

PL 

W 

Gp

dB 

p 

% 

zi 

S2 

YL 

mS 

c.w. 28 175 8 >12 >65 1,8+j0,7 18-j20 

MECHANICAL DATA 

Fig. 1 SOT-120. 

5,9 
~ I 5,5 ~(4x) 

27,6 
24,9 

c 

9,8 max 

27,6 
24,9 

b 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

1,52 

8,4 
max 

f_
} 

2,90 — 

8-32uNC 

1,6 y 
max 

r 8,65 
min y

2,6 
maxim 

13,0 
11,0 

Dimensions in mm 

0,14 

4,50 
4,05 

7,5 ► 
max 

metal 

BeO 
ceramic 

7Z69881.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY91C 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); 1> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

1 

0,5 

0 
10 

7Z77741 

 Tmb= 25 ° C 
i 

- Th = 70°C 

20 30 V 
(V 40 

CE 

Fig. 2 D.C. SOAR. 

THERMAL RESISTANCE (dissipation = 8 W; Tmb = 
From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

30 

Ptot 
(W) 

20 

10 

0 

System ( I EC 134) 

VCESM 

VCEO 

VEBO 

IC(AV) 

'CM 

Prf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 0,9 A 

max. 2,5 A 

max. 20 W 

—65 to + 150 °C 

max. 200 °C 

7Z77723 

III 

I I 
aP''a to 

b 
'—

.1 0  1 

I 

0 50 Th °C) 100 

Fig. 3 R.F. power dissipation; VCE X28 V; 
f>1 MHz. 
I Continuous d.c operation 
I I Continuous r.f. operation 
II I Short-time operation during mismatch 

73,6 °C, i.e. Th = 70 °C) 

Rth j-mb(dc) 

Rth j-mb(rf) 

Rth mb-h 

10,7 K/W 

8,6 K/W 

= 0,45 K/W 
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V.H.F. power transistor BLY91C 

CHARACTERISTICS 

T1=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=2mA 

Collector-emitter breakdown voltage 
open base; IC = 10 mA 

Emitter-base breakdown voltage 
open collector; IE = 1 mA 

Collector cut-off current 
VBE=0;VCE=36V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE=10 S2 

D.C. current gain* 
IC=0,4A;VCE=5V 

Collector-emitter saturation voltage* 
IC = 1,25 A; 'B = 0,25 A 

Transition frequency at f = 100 MHz* 
-IE=0,4A;VCB=28V 
—IE=1,25 A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE=Ie =0;VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=50 mA; VCE=28V 

Collector-stud capacitance 

* Measured under pulse conditions: tp 200 µs; S 5 0,02. 

 J  

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

VCEsat 

fT 
fT 

> 65V 

> 36V 

> 4V 

< 1 mA 

> 0,5 mJ 
> 0,5 mJ 

typ. 50 
10 to 100 

typ. 0,8 V 

typ. 600 MHz 
typ. 525 MHz 

Cc typ. 10 pF 

Cre 

Ccs 

typ. 7,1 pF 

typ. 2 pF 

1 
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BLY91C 

100 

hFE 

75 

50 

25 

1000 

f T

(MHz) 

500 

0 

7277742 

5 V-

0 05 IC (A ) 1,5 

Fig.4 Typical values; T1 = 25 °C. 

40 

Cc

(p F1 

30 

20 

10 

7Z77743 

ty p 

0  
0 10 20 V (V 30 

CB 
Fig.5 IE= 1e =0; f= 1 MHz;T1=25°C. 

7Z77744 

VCB _ 
28V _ 
20V 

0 05 

Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C. 

—IE (A) 1,5 
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V.H. F. power transistor  J  BLY91C 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) (%) ii (S2) YL (mS) 

175 28 8 <0,5 > 12 <0,44 >65 1,8 + j0,7 18 - 120 

50 S2 
C1 L1 

T.U.T. 
L3 

C2 
L2 z C3 

L4 

L5 

L7 C6 

' C5 R 1 
\ C4 ~ 

L6 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

72777601 

C7 

50 S2 

List of components: 

Cl = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3 = 27 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 

L1 = 1 turn Cu wire (1,6 mm); in dia. 8,4 mm; leads 2 x 5 mm 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 

1 
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BLY91C 

150 

7Z78436.1 

72 

7278435 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLY91C 

5 

0 

7Z77745 

Th - 25 ° C 

70 ° C 

0 05 PS (W) 

Fig. 9 Typical values; VCE = 28 V; 
f= 175 MHz. 

11  
7Z77747 

PLnom 
(WI  

(VSWR= 1) 

10  

9 

8 

7 

Th = 
50 ° C 

70 ° C 

90 ° C 

10 VSWR 102

7277746 

0 10 PL (W) 

Fig. 10 Typical values; VCE = 28 V; 
f= 175 MHz. 

Fig. 11 R.F. SOAR; c.w. class-B operation; 
f = 175 MHz; VCE = 28 V; Rth mb-h = 0,45 K/W 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a func-
tion of the expected VSWR during short-time 
mismatch conditions with heatsink temperatures 
as parameter. 
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BLY91C 

15 

10 

5 

0 

30 

7268947 

xi 

ri 

ri 

150 

AL 
( 2) 

5 100 
xi 

(S21 

0 

5 50 

10 

0 200 f MHz) 400 

Fig. 12 Input impedance (series components). 

7Z68946 

Gp

(dB) 

20 

10 

0 
0 

Fig. 14. 

200 f (MHz) 400 

0 

7268948 
0 

CL

AL 

AL 

CL 

0 

CL
(pF) 

20 

40 

-60 
200 f (MHz) 400 

Fig. 13 Load impedance (parallel components). 

Conditions for Figs 12, 13 and 14. 

Typical values; VCE = 28 V; PL = 8 W; 
Th = 25 °C. 

OPERATING NOTE 

Below 100 MHz a base-emitter resistor of 
10 S2 is recommended to avoid oscillation. 
This resistor must be effective for r.f. only. 
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Philips Semiconductors Product specification 

VHF power transistor BLY91 C/01 

DESCRIPTION PIN CONFIGURATION 

NPN silicon planar epitaxial 
transistor designed for use in 
class-A, B and C operated mobile, 
industrial and military transmitters 
with a nominal supply voltage of 
28 V. The transistor is resistance 
stabilized and is guaranteed to 
withstand severe load mismatch 
conditions. 

It has a SOT122F 1/ 4 inch capstan 
envelope with a ceramic cap. All 
leads are isolated from the stud. 

PINNING - SOT122F 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

WARNING 

Fig.1 Simplified outline and symbol. 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe 
provided that the BeO disc is not damaged. All persons who handle, use 
or dispose of this product should be aware of its nature and of the 
necessary safety precautions. After use, dispose of as chemical or special 
waste according to the regulations applying at the location of the user. It 
must never be thrown out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at T, b = 25 °C in an un-neutralized common emitter class-B test circuit. 

MODE OF OPERATION f 
(MHz) 

Vice 
(V) 

PL
(W) 

GP
(dB) 

rl`
(%) 

Z, 
(Q) 

Y~ 
(mS) 

c.w. class-B 175 28 8 > 12 >65 1.8 + j0.7 18- j20 
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Philips Semiconductors Product specification 

VHF power transistor BLY91 C/01 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBOM collector-base voltage open emitter; 
peak value 

— 65 V 

VcEo collector-emitter voltage open base — 36 V 

VEBO emitter-base voltage open collector - 4 V 

IC(AV) collector current average value - 0.75 A 

ICM collector current peak value 
f> 1 MHz 

- 2.25 A 

P,°, total power dissipation f> 1 MHz; 
Th = 25 °C 

- 17.5 W 

T~9 storage temperature range -30 200 °C 

TI junction operating temperature - 200 °C 

1 

IC 
IA) 
0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

'1260949 

D.C.SOAR Th= 25°C 

0.1
10 20 30 40 

VCE (V) 

Fig.2 DC SOAR. 

THERMAL RESISTANCE 

20 

Pt°t 
(WI 

15 

10 

5 

0 

7Z60950 

-short time 
V CE s28V _ 
fi >1MHz 

-operation 
9 

os

\/. F 

%6 

normal operation 
V.S.W.R <3 

0 50 100 Th(°c) 150 

Fig.3 Power/temperature derating curve. 

SYMBOL PARAMETER MAX. UNIT 

R h lmb from junction to mounting base 9.4 KNV 

R,h , b., from mounting base to heatsink 0.6 K/W 
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Philips Semiconductors Product specification 

VHF power transistor BLY91 C/01 

CHARACTERISTICS 
T = 25 C. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V)BR)cBo collector-base breakdown voltage open emitter; 
I~ = 1 mA 

65 - - V 

V~BR)cEo collector-emitter breakdown voltage open base; 
I~ = 10 mA 

36 - - V 

V(BR)E emitter-base breakdown voltage open collector; 
IE = 1 mA 

4 - - V 

'CEO collector-emitter leakage current VCE = 28 V; 

'B --0 
- - 5 mA 

hFE DC current gain VCE = 5 V; 
I~ = 0.5 A 

5 — —

fT transition frequency VOE = 20 V; 
IE = 0.4 A 

- 500 - MHz 

ESeR second breakdown energy open base; 
L = 25 mH; 
f=50 Hz 

0.5 - - mJ 

-VBE = 1.5 V; 

RBE = 33 S2; 
L = 25 mH; 
f=50 Hz 

0.5 - - mJ 

C collector capacitance VOB = 30 V; 
IE= le= 0; 
f = 1 MHz 

- 10 15 pF 

Cre feedback capacitance VCE = 30 V; 
Ic = 50 mA; 
f = 1 MHz 

— 7.5 — pF 

C. collector-stud capacitance f = 1 MHz — 2 — pF 
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VHF power transistor BLY91 C/01 

7Z60946 

20 

cc

(pH 

15 

10 

5 

0 

IE =I6=0 
f=1MHz 

typ 

0 10 20 V~g(V( 30 

IE =ie =0;f=1 MHz. 

Fig.5 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLY91 C/01 

APPLICATION INFORMATION 
RF performance at T b = 25 °C in a common emitter test circuit. 

MODE OF OPERATION 
(MHz) (V) (W) (dB) (%) (Z~) (mS) 

c.w. class-B 175 28 8 > 12 > 65 1.8 + j0.7 18 —120 

10 

7.5 

5 

2.5 

0 

1260947 

f=175 MHz 
Th=25°C 

typ 

Vic=28V 

0 0.25 0.50 PS (WI 0.75 

Fig.6 Load power as a function of drive power, 
typical values. 

15 

10 

5 

0 

7260948 

R.F SOAR 

Vcc= 28V 
f-175MHz 
Rth mb-h' 0.6 K/W 

Th=50°C 

70°C 

90°C 

1 10 
V.S.W.R. 

50 

For high voltage operation, a stabilized supply is 
generally used. The graph shows allowable output 
power under nominal conditions of the VSWR, with 
heatsink temperature as parameter. 

Fig.7 RF SOAR. 
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Philips Semiconductors Product specification 

VHF power transistor BLY91 C/01 

List of components (see test circuit) 

Fig.8 Class-B test circuit at f = 175 MHz. 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C7 film dielectric trimmer 2.2 to 20 pF 2222 809 07004 

C2, C6 film dielectric trimmer 51060  pF 2222 809 07011 

C3 500 V ceramic capacitor 47 pF (note 1) 

C4 500 V ceramic capacitor 120 pF 

C5 polyester capacitor 100 nF 

L1 1 turn 1.6 mm copper wire in dia. 8.4 mm; 
leads 2 x 5 mm 

L2 7 turns closely wound enamelled 
0.5 mm copper wire 

in dia. 3 mm; 
leads 2 x 5 mm 

L3, L8 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36640 

L4, L5 stripline (note 2) 12 mm x 6 mm 

L6 3 turns closely enamelled 1 mm 
copper wire 

in dia. 9 mm; 
leads 2 x 5 mm 

L7 3 turns closely wound enamelled 
1 mm copper wire 

int. dia. 8.2 mm; 
leads 2 x 5 mm 

R1, R2 carbon resistor 10 Q 

Notes 

1. Tap for capacitor C3 situated 5 mm from the transistor. 

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric, thickness 
1/ 16 inch. 
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VHF power transistor BLY91 C/01 

L3 

o 

--( )- 
R1 L2 

Cl 

0 

0 

L8 

LI 
L6. R2 

LS ~ 7 C6 

0 

0 

C7 

0 

150 mm 

MBA 965 

72 mm 

0 
rivets 
0' 

MBA96v 

The circuit and components are situated on one side of an epoxy fibre-glass board, the other side being fully 
metallized to serve as an earth. Earth connections are made by means of hollow rivets. Copper straps are used 
under the emitter leads, for a direct contact between upper and lower sheets 

Fig.9 Component layout for 175 MHz class-B test circuit. 
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VHF power transistor BLY91 C/01 

Operating note 

Below 100 MHz, a base-emitter 
resistor 01 10 S2 is recommended, to 
avoid oscillation. This resistor must 
be effective for both DC and RF. 

15 

r~ 

U) 

10 

5 

0 

7Z68947 

x 

x 

0 

5 
xj 

ISM) 

0 

200 f (MHz) 400 

5 

10 

Fig.10 Input impedance (series components) as 
a function of frequency, typical values. 

Fig.12 Definition of transistor impedance. 

150 

RL

U2l 

100 

50 

7268948 
0 

CL

CL 

CL
tpF) 

20 

40 

0  —60 

0 200 f MHz) 400 

Fig.11 Load impedance (parallel components) 
as a function of frequency, typical values. 

30 

Gp

(dB) 

20 

10 

7268946 

200 
0  
0 f(MHz 400 

Fig.13 Power gain as a function of frequency, 
typical vaiues. 
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BLY92C 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and vhf. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE f PL Gp 17 zi YL 

V MHz W dB % 1Z mS 

c.w. 28 175 15 >10 >65 1,4+j1,85 33-j27,5 

MECHANICAL DATA 

Fig. 1 SOT-120. 

27,6 
24,9 

C 

9,8 max 

5'9 (4x1 
5,5 

27,6 
24,9 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

i 

Dimensions in mm 

3,15 

} 

1,52 
8-32UNC 

} 

8,4 
max } 

2,90 f 8,65 
min 

2,6 
maxy 

13,0 
+- 11,0 

0,14 

4,50 
4,05 

7,5 y 
max 

metal 
BeO 
ceramic 

7 z6aaa 1.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 

'S%) 
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BLY92C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (VBE = 0) 
peak value VCESM max. 65 V 

Collector-emitter voltage (open base) VCEO max. 36 V 

Emitter-base voltage (open collector) VEBO max. 4V 

Collector current (average) IC(AV) max. 1,75 A 

Collector current (peak value); f> 1 MHz ICM max. 5,0 A 

R.F. power dissipation (f>1 MHz); Tmb = 25°C Prf max. 36 W 

Storage temperature Tstg —65 to + 150 °C 

Operating junction temperature Tj max. 200 °C 

2 

IC

(A) 

1,5 

1 

0,5 

0 

7Z77748 

Tmb=25°C 

-Th=70 ° C 

10 20 30 V 
CE 

(V 40 

Fig. 2 D.C. SOAR. 

60 

Ptot 
(WI 

40 

20 

7Z77734 

III 

II 

0  
0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE < 28 V; 
f>1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 15W; Tmb = 77 °C, i.e. Th = 70 °C) 

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 6,55 K/W 

From junction to mounting base (r.f. dissipation) Rth j mb(rf) = 4,95 K/W 

From mounting base to heatsink Rth mb-h = 0,45 K/W 
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V.H.F. power transistor BLY92C 

CHARACTERISTICS 

T~=25°C 

Collector-emitter breakdown voltage 
VBE=0; IC=5mA 

Collector-emitter breakdown voltage 
open base; IC = 25 mA 

Emitter-base breakdown voltage 
open collector; IE = 2 mA 

Collector cut-off current 
VBE = 0; VCE = 36 V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE = 10 &2 

D.C. current gain* 
IC=0,7A;VCE=5V 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

> 65V 

> 36V 

> 4V 

< 2 mA 

> 2,5 mJ 
> 2,5 mJ 

typ. 50 
10 to 100 

Collector-emitter saturation voltage* 
IC = 2 A; IB = 0,4 A VCEsat typ. 0,65 V 

Transition frequency at f = 100 MHz* 
-IE=0,7A;VCB=28V 
—IE=2A;VCB=28V 

Collector capacitance at f = 1 MHz 
IE = le = 0; VCB = 28 V Cc typ. 18 pF 

Feedback capacitance at f = 1 MHz 
IC = 100 mA; VCE = 28 V Cfe typ. 12,8 pF 

Collector-stud capacitance Ccs typ. 2 pF 

* Measured under pulse conditions: tp 5 200 µs; S < 0,02. 

fT 
fT 

typ. 650 MHz 
typ. 625 MHz 

1 
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BLY92C 

150 

hFE 

100 

50 

7277749 

VCE = 
28V 

 5V -

0  
0 2 IC IAI 

Fig. 4 Typical values; T~ = 25 °C. 

750 

fT

(MHz) 

500 

250 

0 

4 

60 

Cc

(pF) 

40 

20 

0 
0 

7277750 

typ 

20 
VCB (V 40 

Fig.5 IE=le =0;f=1 MHz; T;=25°C. 

7Z77751 

VCB

28V —
20V — 

0 2 3 —I E (A 

Fig. 6 Typical values; f = 100 MHz; T~ = 25 °C. 

4 
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V.H.F. power transistor BLY92C 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 oC 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) tl (%) zi (2) YL (mS) 

175 28 15 <1,5 >10 <0,83 >65 1,4 +j1,85 33-j27,5 

50 S2 
C1 L1 

T.U.T. 
L3 

C2 
L2 C3 

L4 

L5 

C4 

L6 

+ VCC 

Fig. 7 Test circuit; c.w. class-B. 

L7 C6 

C5 R1 

7Z777601 

C7 

List of components: 

Cl = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011) 
C3 = 27 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor (500 V) 
C5 = 100 nF polyester capacitor 

L1 = 1 turn Cu wire (1,6 mm); in dia. 8,4 mm; leads 2 x 5 mm 
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor 
L6 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 9,0 mm; leads 2 x 5 mm 
L7 = 3 turns closely wound enamelled Cu wire (1,0 mm); in dia. 8,2 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 S2 carbon resistor 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 

50 SZ 

1 
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BLY92C 

150 

7Z78436.1 

72 

7278435 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 
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V.H.F. power transistor BLY92C 

30 

PL

(W) 

20 

10 

0 

7Z77752 

Th = 25 ° C 

70 ° C 

0 PS (W) 

Fig. 9 Typical values; VCE = 28 V; 
f= 175 MHz. 

20 I 
PLnom 

(W)  
(VSWR = 1) 

15 

10 

2 

7Z77754 

Th = 
50 ° C 

70 ° C 

0 ° C 

10 VSWR t02

15 

Gp

IdB) 

10 

5 

0 

7Z77753 

Gp 
 Th = 

w25 ° C .

70 ° C 

70 ° C 

Th= 
25 ° C. 

100 

50 

0 
5 15 PL (W) 25 

Fig. 10 Typical values; VCE = 28 V; 
f= 175 MHz. 

Fig. 11 R.F. SOAR; c.w. class-B operation; 
f = 175 MHz; VCE = 28 V; Rth mb-h = 0,45 K/W 
The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a function 
of the expected VSWR during short-time mismatch 
conditions with heatsink temperatures as para-
meter. 
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BLY92C 

5 
ri 
xi 

(SZ) 

2,5 

0 

-2,5 

5 

7Z68950 

r 1

ri 

xi 

0 100 200 f (MHz) 300 

Fig. 12 Input impedance (series components). 

30 
7268949 

Gp
(dB) 

20 

10 

0 
0 200 f (MHz) 400 

Fig. 14. 

80 

RL

(SZ) 

60 

40 

20 
CL

7Z68951 

CL

AL 

0 200 

0 

CL
(p F) 

50 

f (MHz) 400 

100 

Fig. 13 Load impedance (parallel components). 

Conditions for Figs 12, 13 and 14. 

Typical values; VCE = 28 V; PL = 15 W; 
Th = 25 °C. 

OPERATING NOTE 

Below 100 MHz a base-emitter resistor of 
10 St is recommended to avoid oscillation. 
This resistor must be effective for r.f, only. 
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Philips Semiconductors Product specification 

VHF power transistor BLY92C/01 

DESCRIPTION PIN CONFIGURATION 

NPN silicon planar epitaxial 
transistor designed for use in 
class-A, B and C operated mobile, 
industrial and military transmitters 
with a nominal supply voltage of 
28 V. The transistor is resistance 
stabilized and is guaranteed to 
withstand severe load mismatch 
conditions. 

It has a SOT122F 1/4 inch capstan 
envelope with a ceramic cap. All 
leads are isolated from the stud. 

PINNING - SOT122F 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

WARNING 

Fig.1 Simplified outline and symbol. 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided 
that the BeO disc is not damaged. All persons who handle, use or dispose 
of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to 
the regulations applying at the location of the user. It must never be thrown 
out with the general or domestic waste. 

QUICK REFERENCE DATA 
RF performance at T,nb = 25 °C in an un-neutralized common emitter class-B test circuit. 

MODE OF OPERATION f 
(MHz) 

uce 
(V) 

P 
(W) 

GP
(dB) 

t1̀
(%) 

Z 
(52) 

Y~ 
(mS) 

c.w. class-B 175 28 15 > 10 >65 1.4 + j1.85 33 -j27.5 
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Philips Semiconductors Product specification 

THERMAL RESISTANCE 

VHF power transistor BLY92C/01 

LIMITING VALUES 
In accordance with the Absolute Maximum System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VcsoM collector-base voltage open emitter; 
peak value 

— 65 V 

VCEo collector-emitter voltage open base — 36 V 

VEBO emitter-base voltage open collector — 4 V 

Ic)Av) collector current average value — 1.5 A 

IOM collector current peak value 
f> 1 MHz 

— 4.5 A 

P~ total power dissipation f> 1 MHz; 
Th =25°C 

— 32 W 

Ts9 storage temperature range —30 200 °C 

T) junction operating temperature — 200 °C 

40 

Pt°t 
(WI 

30 

20 

10 

0 

,z60966 

1 1 1 1 

V CE <28V _ 
p f>1MHz 

time rhi; short 
operation 
V S.W.R.>3 

%4
'9Y 

O6i ,D ~j4r J 
4 

~9x
Os

 normal operation 
V.S.W.R.< 3 

0 50 100 Th ("C) 150 

Fig .3 Power/temperature derating curve. 

SYMBOL PARAMETER MAX. UNIT 

from junction to mounting base 4.9 K/W 

from mounting base to heatsink 0.6 K/W 
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VHF power transistor BLY92C/01 

CHARACTERISTICS 
Ti =25°C. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage open emitter; 
Ic =3mA 

65 - - V 

V(BR)CEO collector-emitter breakdown voltage open base; 
Ic =25mA 

36 - - V 

V(BR)E emitter-base breakdown voltage open collector; 
IE =3mA 

4 - - V 

Iceo collector-emitter leakage current VcE = 28 V; 
IB =0 

- - 10 mA 

hFE DC current gain VcE = 5 V; 
Ic = 0.5 A 

5 — —

fT transition frequency VcE = 20 V; 
IE =0.6A 

- 500 - MHz 

E5BR second breakdown energy open base; 
L= 25 mH; 
f=50Hz 

2 — — mJ 

- VBE = 1.5 V; 
RBE = 33 S2; 
L= 25 mH; 
f=50Hz 

4.5 - - mJ 

C° collector capacitance VCB = 30 V; 
IE- 1e= 0; 
f = 1 MHz 

- 20 30 pF 

C,0 feedback capacitance VcE = 30 V; 
Ic = 50 mA; 
f = 1 MHz 

— 15 — pF 

collector-stud capacitance f = 1 MHz — 2 — pF 
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VHF power transistor BLY92C/01 

]260963 

50 

cc
(pF1 

40 

30 

20 

10 

I E=I 0 
f=1MHz 

typ 

0 10 20 VCB IVI 30 

IE =i0 =0;f=1 MHz. 

Fig.5 Collector capacitance as a function of 
collector-base voltage, typical values. 
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Philips Semiconductors Product specification 

VHF power transistor BLY92C/01 

APPLICATION INFORMATION 
RF performance at T, b = 25 °C in a common emitter test circuit. 

MODE OF OPERATION f 
(MHz) 

VcE
(V) 

PL
(W) 

GP
(dB) 

rl° 
(%) 

Z 
(Q) 

Y~ 
(mS) 

c.w. class-B 175 28 15 > 10 > 65 1.4 +j1.85 33- j27.5 

20 

PI. 
(W) 

15 

10 

5 

7260962 

f=175 MHz 
Th=25°C 

typ 

Vcc=28V 

0 
0 1 2 PS (W) 3 

Fig.6 Load power as a function of drive power, 
typical values. 

30 

20 

10 

0 

7260965 

R.F. SOAR 

Vcc= 28V 
f=175 MHz 
Rth mb-h=0.61C/W 

- Th=50°C 

70°C 

90°C 

1 
0 V.S W.R. 

50 

For high voltage operation, a stabilized supply is 
generally used. The graph shows allowable output 
power under nominal conditions of the VSWR, with 
heatsink temperature as parameter. 

Fig.7 RF SOAR. 
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VHF power transistor BLY92C/01 

List of components (see test circuit) 

Fig.8 Class-B test circuit at f = 175 MHz. 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Cl, C7 film dielectric trimmer 2.2 to 20 pF 2222 809 07004 

C2, C6 film dielectric trimmer 5 to 60 pF 2222 809 07011 

C3 500 V ceramic capacitor 47 pF (note 1) 

C4 500 V ceramic capacitor 120 pF 

C5 polyester capacitor 100 nF 

L1 1 turn 1.6 mm copper wire in dia. 8.4 mm; 
leads 2 x 5 mm 

L2 7 turns closely wound enamelled 
0.5 mm copper wire 

int. dia. 3 mm; 
leads 2 x 5 mm 

L3, L8 grade 3B Ferroxcube wideband HF 
choke 

4312 020 36640 

L4, L5 stripline (note 2) 12 mm x 6 mm 

L6 3 turns closely enamelled 1 mm 
copper wire 

int. dia. 9 mm; 
leads 2 x 5 mm 

L7 3 turns closely wound enamelled 
1 mm copper wire 

int. dia. 8.2 mm; 
leads 2 x 5 mm 

R1, R2 carbon resistor 10 52 

Notes 

1. Tap for capacitor C3 situated 5 mm from the transistor. 

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric, thickness 
/is inch. 
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VHF power transistor BLY92C/01 

L3 
o 

—{ 1--
R1 L2 

C1 C2  
L 

( 1 
O 

0 

O C3 

L8 
o C4

—' CS
I   

) 

L* R2 

X117  C6 LS

0 

0 

C7 

O 

0 

1 50 r' m 

51L'A?65 

72 mm 

rivets 
0 0 

M AAn6i 

The circuit and components are situated on one side of an epoxy fibre-glass board, the other side being fully 
metallized to serve as an earth. Earth connections are made by means of hollow rivets. Copper straps are used 
under the emitter leads, for a direct contact between upper and lower sheets 

Fig.9 Component layout for 175 MHz class-B test circuit. 
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VHF power transistor BLY92C/01 

Operating note 

Below 100 MHz, a base-emitter 
resistor of 10 S2 is recommended, to 
avoid oscillation. This resistor must 
be effective for both DC and RF. 

5 

xi 

It2) 

2,5 

0 

-2,5 

5 

7Z68950 

r 1

r~ 

0 100 200 
f (MHz) 300 

Fig.10 Input impedance (series components) as 
a function of frequency, typical values. 

Fig 12 Definition of transistor impedance. 

80 

R L

(S2) 

60 

40 

20 

7Z68951 

0 

CL
(p F) 

50 

100 

CL

R~ 

R L

CL

0 200 f(MHz) 400 

Fig.11 Load impedance (parallel components) 
as a function of frequency, typical values. 

30 

Gp

(dB) 

20 

10 

0 

7Z68949 

0 200 f (MHz) 400 

Fig. 13 Power gain as a function of frequency, 
typical values. 
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BLY93C 

V.H.F. POWER TRANSISTOR 

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f. 
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is 
guaranteed to withstand severe load mismatch conditions. 

It has a 3/8" capstan envelope with a ceramic cap. All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Th = 25 oC in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PL 
W 

Gp
dB 

17 
% 

zi 
S2 

YL 
mS 

c.w. 28 175 25 >9 >60 1,0 + j1,2 59—j54 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-120. 

27,6 
24,9 

C 

5,9 
5,5 

9,8 max 

27,6 
24,9 

14x) 

Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 

} 

8,4 
max 

3,75 
} 

752 
8-32UNC 

f 

2,90 F  
8,65 y
min 

2,6 
maxim

130 
11,0 

0,14 

4,50 
4,05 

7,5 y
max 

metal 
BeO 
ceramic 

7Z6a881.3 

Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY93C 

RATINGS 

Limiting values in accordance with the Absolute Maximum 

Collector-emitter voltage (VBE = 0) 
peak value 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (average) 

Collector current (peak value); f> 1 MHz 

R.F. power dissipation (f> 1 MHz); Tmb = 25 °C 

Storage temperature 

Operating junction temperature 

3 

IC
(A) 

2 

1 

0 

7Z77823 

a 

0 

u

O0 
n 

0 20 VCE (V) 

Fig. 2 D.C. SOAR. 

40 

150 

Ptot 
(W) 

100 

50 

0 

System (IEC 134) 

VCESM 

VCEO 

VEBO 

IC(AV) 

ICM 

Prf 

Tstg 
Tj 

max. 65 V 

max. 36 V 

max. 4V 

max. 3A 

max. 9A 

max. 70 W 

—65 to + 150 °C 

max. 200 °C 

7277822 

III 

II e 

0 50 Th (°C) 100 

Fig. 3 R.F. power dissipation; VCE 28 V; 
f 1 MHz. 
I Continuous d.c. operation 
II Continuous r.f. operation 
III Short-time operation during mismatch 

THERMAL RESISTANCE (dissipation = 20W; Tmb = 79 °C, i.e. Th = 70 °C) 

Rth j-mb (dc) = 

Rth j-mb (rf) = 

Rth mb-h = 

From junction to mounting base (d.c. dissipation) 

From junction to mounting base (r.f. dissipation) 

From mounting base to heatsink 

3,1 K/W 

2,3 K/W 

0,45 K/W 
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V.H.F. power transistor BLY93C 

CHARACTERISTICS 

T)=25°C 

Collector-emitter breakdown voltage 
VBE = 0; IC = 10 mA 

Collector-emitter breakdown voltage 
open base; IC = 50 mA 

Emitter-base breakdown voltage 
open collector; IE = 10 mA 

Collector cut-off current 
VBE=0; VCE=36V 

Second breakdown energy; L = 25 mH; f = 50 Hz 
open base 
RBE = 102 

D.C. current gain 
IC = 1,25 A; VCE = 5 V 

Collector-emitter saturation voltage 
IC=3,75 A; IB=0,75A 

Transition frequency at f = 100 MHz 
—IE=1,25 A; VCB=28V 
—IE = 3,75 A; VCB = 28 V 

Collector capacitance at f = 1 MHz 
IE=1e =0; VCB=28V 

Feedback capacitance at f = 1 MHz 
IC=100mA; VCE=28V 

Collector-stud capacitance 

* 

* Measured under pulse conditions: tp < 200 µs; S 0,02. 

V(BR)CES 

V(BR)CEO 

V(BR)EBO 

ICES 

ESBO 
ESBR 

hFE 

VCEsat 

fT 
fT 

> 65V 

> 36V 

> 4V 

< 4 mA 

> 8 mJ 
> 8 mJ 

typ. 45 
10 to 100 

typ. 1,5 V 

typ. 625 MHz 
typ. 625 MHz 

Cc typ. 45 pF 

Cre 

Ccs 

typ. 28 pF 

typ. 2 pF 

1 
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BLY93C 

60 

hFE 

40 

20 

0 

750 

fT

(MHz) 

500 

250 

0 

7Z77523 

/   28V 

5V 5V 

0 5 IC (A) 

Fig. 4 Typical values; T1 = 25 °C. 

10 

150 

Cc
(p F) 

100 

50 

0 
0 20 VCB (V 40 

Fig.5 IE= 1e =0;f= 1 MHz;Tj=25°C. 

7Z77524 

  typ 

7277527 

VCB=28V-

15V 

0 2 4 6 
—IE (A) 

Fig. 6 Typical values; f = 100 MHz; T1 = 25 °C. 

8 
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V.H.F. power transistor BLY93C 

APPLICATION INFORMATION 

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit) 
Th = 25 °C 

f (MHz) VCE (V) PL (W) PS (W) Gp (dB) IC (A) 17 (%) ii (S2) YL (mS) 

175 28 25 <3,15 >9 <1,5 >60 1,0 +j1,2 59—j54 

50 £2 

Cl L1 
C3a T.U.T. 

L4 
C2 L2 C3b 

R1 ■ III L3 

L5 

L6 

C4 

L8 

C7 

C6b T 

C5 R2 
H 

F 

+VCC 

Fig. 7 Test circuit; c.w. class-B. 

C8 

7277104 

50 £2

List of components 
C1 = C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004) 
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 0701 1) 
C3a = C3b = 47 pF ceramic capacitor (500 V) 
C4 = 120 pF ceramic capacitor 
C5 = 100 nF polyester capacitor 
C6a = 2,2 pF ceramic capacitor (500 V) 
C6b= 1,8 pF ceramic capacitor (500 V) 
C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008) 

L1 = 14 nH; 1 turn Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm 
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); in dia. 3 mm; leads 2 x 5 mm 
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) 
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor 
L6 = 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm 
L7 = 62 nH; 3 turns Cu wire (1,6 mm); in dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm 

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, 
thickness 1/16". 

R1 = R2 = 10 £2 carbon resistor (0,25W) 

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8. 

's') 
August 1986 899 



BLY93C 

150 

7Z77103 

72 

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit. 

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side 

being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst 

under the emitter leads Cu straps are used for a direct contact between upper and lower sheets. 

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been 

removed. 
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V.H.F. power transistor BLY93C 

60 

PL 
IW► 

40 

20 

0 

7277525 

Th=25 ° C 

/ 

/ 

 70 ° C 

/ 

i 

i 

/ 

I 

/ 

0 5 PS (W) 10 

15 

Gp
Id B) 

10 

5 

7277526 

Gp

5-

/ 

s 

r 
/ 

n 

50 

0   0 
0 25 PL (W) 50 

Fig. 9 VCE = 28 V; f = 175 MHz; typical values. Fig. 10 VCE = 28 V; f = 175 MHz; typical values; 
---Th=25°C; Th=70°C. 

P Lnom  
(W) 

VSWR - 1 

35 I
7277624 

30 

25 

20 

Th = 
50° C 

 111
70 ° C 

90 ° C 

10 VSWR 102

Fig. 11 R.F. SOAR; c.w. class-B operation; 
f= 175 MHz; VCE = 28 V; Rth mb-h = 0,45 K/W 

The graph shows the permissible output power 
under nominal conditions (VSWR = 1) as a 
function of the expected VSWR during short-
time mismatch conditions with heatsink 
temperatures as parameter. 
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BLY93C 

0 

- 2,5 

7277529 

xi 

ri 

ri 

xi 

35 

R L

( i- l 

30 

25 

20 

CL

7Z77530 

CL

R L
r 

0 

CL

(pF) 

50 

100 

150 

-5   15  - 200 
0 100 200 300 0 100 200 300 

f (MHz) f(MHz) 
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components). 

40 

Gp

(dB) 

30 

20 

10 

0 

7Z77531 

0 100 200 300 
f (MHz) 

Fig. 14 Power gain versus frequency. 

OPERATING NOTE 

Below 70 MHz a base-emitter resistor of 10 2 
is recommended to avoid oscillation. This 
resistor must be effective for r.f. only. 

Conditions for Figs 12, 13 and 14: 

Typical values; VCE = 28 V; PL = 25 W; 
Th = 25 °C. 
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BLY94 

V.H.F. POWER TRANSISTOR 

N-P-N planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial and 
military transmitters with a supply voltage of 28 V. The transistor is resistance stabilized. Every tran-
sistor is tested under severe load mismatch conditions. It has a plastic encapsulated stripline package. 
All leads are isolated from the stud. 

QUICK REFERENCE DATA 

R.F. performance up to Tmb = 25 °C in an unneutralized common-emitter class-B circuit 

mode of operation VCE 
V 

f 
MHz 

PS 
W 

PL 
W 

IC 
A 

Gp
dB 

77 
% 

zi YL 
mS 

c.w. 28 175 <10 50 <2,75 >7 >65 0,8 + j 1,45 125— j66 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-55. 

16,1 
max 

27,2 21 14 
26,8 

Torque on nut: min. 2,3 Nm 
(23 kg cm) 

max.2,7 Nm 
(27 kg cm) 

~5 

t 

1/4"x2
/
8UNF 

i 
/" 

7Z58786.3 

0,25 

13,5 
~- 125 

5,2 
4,8 

8,5 y
~ max 

x_0,25 
max 

Diameter of clearance hole in heatsink: max. 6,4 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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BLY94 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector -base voltage (open emitter) 
peak value 

Collector -emitter voltage (open base) 

Emitter -base voltage (open collector) 

Collector current (average) 

Collector current (peak value) f> 1 MHz 

Total power dissipation up to Tmb = 25 ° C 
1> 1 MHz 

150 

Pt°t 
(W) 

100 

50 

0 

7 Z 60422 

VCE s 28V 
f>1MHz short time 

— operation
V.S.WR.>3

Rr

0~ 

%O 

normaI operation 
V.S W.R.<3 

50 Th 1°C) 100 

102

IC
(A) 

10 

1 

VCBOM max. 65 V 

VCEO max. 36 V 

VEBO max. 4 V 

IC(AV) max. 6 A 

'CM max. 12 A 

Ptot max. 130 W 

7Z60647 

D.C. SOAR 
Th= 2 5 °C 

10 VCE IV) 

Storage temperature Tstg -65 to +200 
Operating junction temperature Tj max. 200 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 1.35 
From mounting base to heatsink Rth mb-h = 0.2 

102

°C 
°C 

K/W 
K/W 
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V.H.F. power transistor BLY94 

CHARACTERISTICS 

T~ = 25 °C unless otherwise specified 

Breakdown voltages 

Collector -base voltage 
open emitter, IC = 100 mA V(BR)CBO > 65 V 

Collector -emitter voltage 
open base, IC = 100 mA V(BR)CEO > 36 V 

Emitter -base voltage 
open collector; IE = 25 mA V(BR)EBO > 4 V 

Transient energy 

L=25mH;f=50 Hz 
open base E > 8 ms 

—VBE =1.5 V; RBE = 33 Q E > 8 ms 

D. C, current gain 

IC=lA;VCE=5V hFE 10 to 120 

Transition frequency 

IC=6A;VCE=20V fT typ. 500 MHz 

Collector capacitance at f = 1 MHz 

IE = Ie = 0; VCB = 30 V Cc
typ. 
< 

75 
130 

pF 
pF 

Feedback capacitance 

IC = 100 mA; VCE =30 V —Cre typ. 47 pF 

Collector -stud capacitance Ccs typ. 3.5 pF 
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BLY94 

7Z604Z3 

1000 

VcE=20V 

fT

(MHz) 

500 
typ 

5 10 
0 
0 

200 

Cc

(pF) 

150 

100 

50 

7260419 

f=1MHz 
IE=Ie=0 

typ 

0  
0 10 20 VCB(V) 30 

15 
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V.H.F. power transistor BLY94 

APPLICATION INFORMATION 

R. F. performancein c.w. operation(unneutralised common-emitter class Bcircuit) 

f = 175 MHz; Tmb up to 25°C 

VCC (V) P5(W) PL(W) 1C (A) Gp (dB) YL (mS) 

28 <10 50 < 2.75 >7 >65 0.8+j1.45 

Test circuit for 175 MHz: L7 C7 

son 

125— j66 

Son 

List of components: 

Cl = 2 to 20 pF film dielectric trimmer (code number 2222 809 07004) 
C2= 4to 40 pF film dielectric trimmer (code number 2222 809 07008) 
C3 =C4 = 56 pF ceramic 
C5 = 100 pF ceramic 
C6= 100 nF polyester 
C7 = 4 to 60 pF film dielectric trimmer (code number 2222 809 07011) 
C8= 4to 100 pF film dielectric trimmer (code number 2222 809 07015) 

C9 = 6.8 pF ceramic 

L1 = 36nH; 2turns enamelled Cuwire (1.5 mm); in diam. 7mm; length 5 mm; 
lead length 2 x 5 mm 

L2 = formed by the metallization on the p. c. board; see component lay-out 
L3 = 100 nH; 7 turns closely wound enamelled Cu wire (0.5 mm); int. diam 3 mm; 

lead length 2 x 5 mm 
L4 = L5 =ferroxcube choke (code number 4 312 020 36640) 
L6 53 nH; 2 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; length 5.2 

mm; lead length 2 x 5 mm 
L7= 46nH; 2 turnsenamelledCuwire(1.5mm); int.diam.9mm; length5.4mm; 

lead length 2 x 5 mm 

R 1 = R2 =10 Q carbon 
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BLY94 

APPLICATION INFORMATION (continued) 

Component lay-out and printed circuit board for 175 MHz test circuit. 

123mm 

O 

R2 
C ) 

C ) 
C6 

L5 
— { --}— + Vcc 

Cs  Ce 

►►Y►1Y L6 

(IJ^~►~~1J' 
C 9 

Il J 

i l O 

f 
C7 

7Z60.25 
i 

ground plane removed 

O 

55mm 

The circuit and the components are situated on one side of the epoxy fibre-glass 
board, the other side being fully metallised to serve as earth. Earth connections 
are made by means of hollow rivets. 
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V.H.F. power transistor BLY94 

75 

PL

(W) 

50 

25 

7 Z 60421 

f'175 MHz 
Vcc=28V 
Tmb=25°C 

I I

/ 

~P L 

P100 typ 

typ 

I. 
i 

50 / 

0  
0 10 Ps (W) 20 

70  

PL(W)  
V. S.W.R. 1) 

60 

50 

40 

R.F. SOAR 
7Z60420 

f=175M Hz;Vcc=28V 

Rth mb-h=0.2 K/W 

Th-50°C 

70°C Ptot= 
135W 

90°C 

125W 

110W 

10 V.S.W.R 102

For high voltage operation, a stabilized 
power supply is generally used. 
The graph shows the allowable output 
power under nominal conditions as a 
function of the V.S.W.R., with heat-
sink temperature as parameter. 
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BLY94 

OPERATING NOTE Below 50 MHz a base -emitter resistor of 10 Q is recommended to 
avoid oscillation. This resistor must be effective for both d.c. and r.f. 

7Z67560 

5 
ri 

xi 

(cl) 

2,5 

0 

—2,5 

—5 

40 

Gp

(dB) 

30 

20 

10 

0 
100 

power gain versus frequency 
(class B operation) 

VCC = 28 V 
PL=50W 
Tmb = 25 °C 
typ values 

0 

7Z67558 

input impedance (series com-
ponents) versus frequency 
(class B operation) 

— VCC = 28 V  
— PL=50W  
— Tmb = 25 °C  
— typ values  

ri 

xl

ri 

xi 

0 100 200 300 
f (MHz) 

200 300 
f (MHz) 

20 

R L

(Q) 

15 

10 

5 

0 

7Z67559 

load impedance (parallel com-
ponents) versus frequency 
(class B operation) 

I l 
C L 

(pF)- VCC = 28 V 
PL=50W 

Tmb = 25 °C 
typ. values 

-R 
L - 

250• 

C L _..0. 

RL-

-250• 

C L

I I 
0 100 200 300 

f (MHz) 
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Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistor 2N3553 

APPLICATIONS DESCRIPTION 

• The 2N3553 is intended for use in VHF and UHF The device is a silicon NPN overlay transistor in a TO-39 
transmitting applications. 

PINNING - TO-39/3 

PIN DESCRIPTION 

1 emitter 

2 base 

3 collector 

QUICK REFERENCE DATA 

metal package with the collector connected to the case. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

VcEx collector-emitter voltage Ic ≤ 200 mA; VBE _ —1.5 V 65 V 

VCEO collector-emitter voltage open base; Ic ≤ 200 mA 40 V 

'CM peak collector current 1.0 A 

Ptoi total power dissipation up to Tmb = 25 °C 7.0 W 

Ti junction temperature 200 °C 

fT transition frequency Ic = 125 mA; VcE = 28 V 500 — 

RF performance 

f 
(MHz) 

VcE
(V) 

Po
(W) 

GP
(dB) 

rt 
(%) 

175 28 2.5 >10 >50 

WARNING 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. 
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety 
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of 
the user. It must never be thrown out with the general or domestic waste. 
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Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistor 

2N3553 

LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEx collector-emitter voltage IC ≤ 200 mA; VBE = -1.5 V - 65 V 

VCEO collector-emitter voltage open base; IC <200 mA - 40 V 

VEBO emitter-base voltage open collector — 4 V 

IC collector current (DC) — 0.35 A 

'CM peak collector current — 1 A 

Ptot total power dissipation up to Tmb = 25 °C — 7 W 

Tslg storage temperature —65 +200 °C 

Ti junction temperature — 200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER VALUE UNIT 

Rth j-mb thermal resistance from junction to mounting base 25 K/W 

10 

IC
(A) 

1 

10 1

MGC928 

(2 

(3) 

10 VCE (V) 102

(1) All frequencies, including DC. 
(2) f ≥ 1 MHz. 
(3) Allowed during switching off, provided the transistor is cut-off 

with V88 ≤ -1.5 V; RBE ≥ 33 O; IC ≤ 200 mA and the transient 
energy ≤0.5 mW. 

Fig.2 DC SOAR. 

10 

Plot 
(W) 

5 

MGC927 

0  
0 100 

Tmb (°C) 

Fig.3 Power derating curve. 

200 
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Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistor 2N3553 

CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBO collector-base breakdown voltage open emitter; IC = 0.25 mA 65 - - V 

V(BR)CEO collector-emitter breakdown voltage open base; IC up to 200 mA; 
note 1 

40 — — V 

V(BR)CEX collector-emitter breakdown voltage IC up to 200 mA; VBE = —1.5 V; 
RB = 33 S2; note 1 

65 — — V 

V(BR)EBO emitter-base breakdown voltage open collector; IE = 0.25 mA 4 — — V 

VBE base-emitter voltage IC = 250 mA; VCE = 5 V — — 1.5 V 

VCEsat collector-emitter saturation voltage IC = 250 mA; IB = 50 mA - - 1.0 V 

'CEO collector leakage current open base; VCE = 30 V - - 0.1 mA 

hFE DC current gain VCE = 5 V; IC = 125 mA 15 — 200 

VcE = 5 V; Ic = 250 mA 10 - 100 

fT transition frequency IC = 125 mA; VCE = 28 V — 500 — MHz 

Rho;e) real part of input impedance Ic = 125 mA; VCE = 28 V; 
f= 200 MHz 

— — 20 S2 

C collector capacitance VCB = 28 V; IE = ie = 0; 
f = 1 MHz 

- - 10 pF 

Note 

1. Pulsed through an inductor of 25 mH; S = 0.5; f = 50 Hz. 

60 

hFE 

40 

20 

MGC935 

0  
0 100 200 300 400 500 

IC (mA) 

Fig.4 DC current gain as a function of collector 
current; typical values. 

20 
Cc
(pF) 

15 

10 

5 

MGC930 

0 
0 20 40 60 

VCB 
(v) 

Fig.5 Collector capacitance as a function of 
collector-base voltage; typical values. 
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Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistor 

2N3553 

APPLICATION INFORMATION 

RF performance at Tmb = 25 °C. 

I VcE Po Gp 1 
(MHz) (V) (W) (dB) (%) 

175 28 2.5 >10 >50 

Ruggedness 

The transistor is capable of withstanding a load mismatch corresponding to VSWR = 3 : 1 varied through all phases, 
under the conditions: VcE = 28 V; f = 175 MHz; Tmb = 25 °C; Po = 2.5W. 

input 
50O 

(1) The length of the external emitter wire is 1.6 mm. 

+vcc 

Fig.6 Test circuit at 175 MHz. 
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Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistor 2N3553 

List of components (see Fig.6) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No. 

C1, C2, C3, C4 air trimmer capacitor 4 to 29 pF 
C5 polyester capacitor 10 nF 
Li 1 turn 1.0 mm copper wire int. diameter 10 mm; 

leads 2 x 10 mm 
L2 Ferroxcube choke coil Z = 550 S2 ±20%; 

f= 175 MHz 
4312 020 36640 

L3 15 turns enamelled 0.7 mm 
copper wire 

int. diameter 4 mm; 
closely wound 

L4 3 turns enamelled 1.5 mm 
copper wire 

int. diameter 12 mm; 
leads 2 x 20 mm; 
closely wound 

600 

1T 
(MHz) 

400 

200 
0 

MGC937 

(1) 
(2) 
(3) 

T1 = 25 °C. 

(1) VCE = 28 V. 

(2) VCE = 14 V. 

(3) VCE = 7 V. 

100 200 300 400 
IC (mA) 

Fig.7 Transition frequency as a function of 
collector current; typical values. 

10 

PO

(W) 

5 

0 

(1) 

(2) 

(3) 

(4) 

(5) 

100 200 

MGC828 

0 

VCE = 28 V; T,t  = 25 C. 

300 400 
1(MHz) 

(1) P; =0.5W. (4) P; = 0.1 W. 

(2) P; = 0.375 W. (5) P; = 0.05 W. 

(3) P, = 0.25 W. 

Fig.8 Output power as a function of frequency; 
typical values. 
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Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistors 

2N3866; 2N4427 

DESCRIPTION 

NPN overlay transistors in TO-39 metal packages with the 
collector connected to the case. The devices are primarily 
intended for class-A, B or C amplifiers, frequency multiplier 
and oscillator circuits. 

PINNING - TO-3911 

PIN DESCRIPTION 

1 emitter 

2 base 

3 collector 

QUICK REFERENCE DATA 

APPLICATIONS 

• The transistors are intended for use in output, driver or 
pre-driver stages in VHF and UHF equipment. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCER collector-emitter voltage 

2N3866 

RBE = 10 S2 

- 55 V 

2N4427 - 40 V 

VcEo collector-emitter voltage open base 

2N3866 — 30 V 

2N4427 - 20 V 

VEBO emitter-base voltage open collector 

2N3866 — 3.5 V 

2N4427 — 2.0 V 

Ic collector current (DC) — 0.4 A 

Ic(Av) average collector current measured over any 20 ms 
period 

— 0.4 A 

Ptot total power dissipation up to Tmb = 25 °C — 3.5 W 

fT transition frequency Ic = 50 mA; VcE = 15 V; 
f = 200 MHz 

500 - MHz 

Ti junction temperature — 200 °C 

RF performance 

TYPE NUMBER f
(MHz) 

VcE
(V) 

PO
(W) 

Gp 
(dB) (%) 

2N3866 400 28 1 >10 >45 

2N4427 175 12 1 >10 >50 
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Silicon planar epitaxial 
overlay transistors 

2N3866; 2N4427 

LIMITING VALUES 

In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage 

2N3866 

open emitter 

— 55 V 

2N4427 — 40 V 

VCER collector-emitter voltage RBE = 10 S2 

2N3866 - 55 V 

2N4427 - 40 V 

VCEo collector-emitter voltage open base 

2N3866 - 30 V 

2N4427 - 20 V 

VEBO emitter-base voltage open collector 

2N3866 - 3.5 V 

2N4427 - 2.0 V 

IC collector current (DC) — 0.4 A 

ICIAvl average collector current measured over any 20 ms 
period 

— 0.4 A 

IcM collector current peak value — 0.4 A 

Ptot total power dissipation up to Tmb = 25 °C — 3.5 W 

Tstg storage temperature . —65 +200 °C 

Ti junction temperature — 200 °C 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth i-a thermal resistance from junction 
to ambient in free air 

200 K/W 

Rth j-mb thermal resistance from junction 
to mounting base 

50 KNV 

Rth mb-h thermal resistance from 
mounting base to heatsink 

note 1 1.0 K/W 

note 2 2.5 K/W 

Notes 

1. Mounted with top clamping washer 56218. 

2. Mounted with top clamping washer 56218 and a boron nitride washer for electrical insulation. 
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1 

IC

(A) 

10-1

10-2

MGC589 

(1) (2) 

T,,,p = 25 C. 

(1) 2N4427. 

(2) 2N3866. 

10 VCE (V) 

Fig.2 DC SOAR. 

02
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Silicon planar epitaxial 
overlay transistors 

2N3866; 2N4427 

CHARACTERISTICS 

Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V(BR)CBO collector-base breakdown voltage 

2N3866 

2N4427 

open emitter; Ic = 100 µA 

55 

40 

- 

- 

V 

V 

V(BR)CEO collector-emitter breakdown voltage 

2N3866 

2N4427 

open base; Ic = 5 mA 

30 

20 

- 

- 

V 

V 

V(BR)CER collector-emitter breakdown voltage 

2N3866 

2N4427 

RBE = 10 Q; Ic = 5 mA 

55 

40 

- 

- 

V 

V 

V(BR)EBO emitter-base breakdown voltage 

2N3866 

2N4427 

open collector; IE = 100 µA 

3.5 

2 

— 

— 

V 

V 

VCEsat collector-emitter saturation voltage 

2N3866 

2N4427 

IC = 100 mA; IB = 20 mA 

- 

- 

1 

0.5 

V 

V 

'CEO collector leakage current 

2N3866 

2N4427 

open base; VcE = 28 V 

open base; VCE = 12 V 

- 

- 

20 

20 

µA 

µA 

hFE DC current gain 

2N3866 

2N3866 

2N4427 

2N4427 

IC = 50 mA; VCE = 5 V 

Ic = 360 mA; VcE = 5 V 

IC = 100 mA; VCE = 5 V 

IC = 360 mA; VcE = 5 V 

10 

5 

10 

5 

200 

-

200 

—

fT transition frequency Ic = 50 mA; VCE = 15 V; f = 200 MHz 500 — MHz 

C collector capacitance 

2N3866 

2N4427 

VCB = 28 V; IE = le = 0; f = 1 MHz 

VCB = 12 V; IE = le = 0; f = 1 MHz 

— 

- 

3 

4 

pF 

pF 

APPLICATION INFORMATION 

Table 1 RF performance at Tmb = 25 °C. 

TYPE 
NUMBER 

f 
(MHz) 

VCE 
(V) 

Po 
(W) 

Gp
(dB) 

Ic 
(mA) 

n 

(%) 

2N3866 100 28 1.8 >10 <107 >60 

250 28 1.5 >10 <107 >50 

400 28 1.0 >10 <79 >45 
2N4427 175 12 1.0 >10 <167 >50 

470 12 0.4 >10 67 50 
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overlay transistors 2N3866; 2N4427 

Ruggedness 

The transistors are capable of withstanding a load mismatch corresponding to VSWR = 3: 1 varied through all phases, 
under the conditions mentioned in Table 1. 

VEE _ -28 V 

C3 

C2 

VEE 

Fig.4 Test circuit for the 2N3866 at 400 MHz. 

List of components (see Fig.4) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No. 

Cl, C2, C3 air trimmer capacitor 4 to 29 pF 

C4 air trimmer capacitor 4 to 14 pF 

C5 feed-through 
capacitor 

1 nF 

C6 capacitor 12 pF 

C7 capacitor 12 nF 

R1 resistor 5.6 S2 

R2 resistor 10 S2 

Li 2 turns 1.0 mm 
copper wire 

— int. diameter 6 mm; 
winding pitch 3 mm 

L2 Ferroxcube choke coil Z = 450 S2; 
f = 250 MHz 

4312 020 36690 

L3, L4 6 turns enamelled 
0.5 mm copper wire 

100 nH int. diameter 3.5 mm 

L5 2 turns 1.0 mm 
copper wire 

— int. diameter 7 mm; 
winding pitch 
2.5 mm; leads 
2x15mm 
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C1 L1 
input L4 
50f1C (1) C3 C4 

Vcc 

c51 

L3 

c6 

771. 

Vco = +12 V. 
(1) The length of the external emitter wire is 1.6 mm. 

OUT 

Fig.5 Test circuit for the 2N4427 at 175 MHz. 

output 
50O 

771. 
MGC9a0 

List of components (see Fig.5) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No. 

Cl, C2, C3, C4 air trimmer capacitor 4 to 29 pF 

C5 feed-through 
capacitor 

1 nF 

C6 capacitor 12 nF 

R resistor 10 S2 

Li 2 turns 1.0 mm 
copper wire 

— int. diameter 6 mm; 
winding pitch 2 mm; 
leads 2 x 10 mm 

L2 Ferroxcube choke coil Z = 550 i2; 
f=175 MHz 

4312 020 36640 

L3 2 turns 1.0 mm 
copper wire 

— int. diameter 5 mm; 
winding pitch 2 mm; 
leads 2 x 10 mm 

L4 3 turns 1.5 mm 
copper wire 

— int. diameter 10 mm; 
winding pitch 2 mm; 
leads 2 x 15 mm 

1995 Oct 27 922 



Philips Semiconductors Product specification 

Silicon planar epitaxial 
overlay transistors 2N3866; 2N4427 

PACKAGE OUTLINE 
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Philips Semiconductors 

RF Power Transistors for HF and VHF Package outlines 

0.86 
max/\< 45°~ 

max 

Dimensions in mm. 

f 9.4 maxy 

8.5 
max 

I 

6.6 
r maxy -38.1 min 

Fig.1 SOT5 (TO-39/1; TO-39/3). 

max 

MBA512 
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RF Power Transistors for HF and VHF Package outlines 

5 
i 

1.52 

6.35 3.05 

MBC858 

Dimensions in mm. 
Torque on nut: min. 0.75 Nm; max. 0.85 Nm. 

Diameter of clearance hole in heatsink: max. 4.2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 

Fig.2 SOT48l2. 

3.3 

8-32 UNC 

f 

1.6 
maxi

i 

5.75 
max 

0.14 

metal 

plastic 

f 
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RF Power Transistors for HF and VHF Package outlines 

25 14 min 

y 

3.7 
(4x) 

f9.75 max y 

25 min — 

1.1 max 
(4x) +   

CT] Y 
3.5 

3 

— 8.5 —► 

Dimensions in mm. 
Torque on nut: min. 0.75 Nm; max. 0.85 Nm. 
Diameter of clearance hole in heatsink: max. 4.2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 

Fig.3 SOT48/3. 

1.52 

6.35 3.05 

MBC656 

y 3.3 t 

1.6 
mazy

11.4 —► 

3.0 
2.7 ` 

5.75 
max 

0.14 

metal 

plastic 

f 
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14 

27.2 21 14 26.8 

M8C8<8 

Dimensions in mm. 
Torque on nut: min. 2.3 Nm; max. 2.7 Nm. 
Diameter of clearance hole in heatsink: max. 6.4 mm. 

Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 

Fig.4 SOT55. 
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5 

MBCH52 

Dimensions in mm. 

Torque on nut: min. 1.5 Nm; max. 1.7 Nm. 
Diameter of clearance hole in heatsink: max. 4.9 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

Fig.5 SOT56. 

10-32 UNF 

1.9 
mazy

y 

11.5
~— 10.7 

t 

3.0 
27 y

5.75 
max 

0.14 

f 
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•.— 12.2 —.-

f 0.14 

ceramic 

13 
max 

1 
BeO 

metal 

MBCa77 

2.5 4.50 4 
4.05 7.5 

max 

Dimensions in mm. 
Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNC/2A. 
Neatsink compound must be applied sparingly and evenly distributed. 

Fig.6 SOT119A. 
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Dimensions in mm. 

5.6 
5.3 

6.
1
48 ~ + 

12.96 
5.4 

3 
_ _ 4 4.1 12.9 

1 

5.0 3.8 12.5 

1 }  e c } 5.6 
5.3 

4.5 
3.7 

} 1.44 

Fig.7 SOT119D. 
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5.9 
5.5 

28 
26 

-9.8 max 

28 
26 

[IJ 

Dimensions in mm. 

Torque on nut: min. 1.5 Nm; max. 1.7 Nm. 
Diameter of clearance hole in heatsink: max. 4.9 mm. 
Mounting hole to have no burrs at either end. 

De-burring must leave surtace flat; do not chamfer or countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 

Fig.8 SOT120. 

3.15 

4 

15 

EB 
8-32 UNC 

MSA289 

metal 
Be0 
ceramic 
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29 
26 

29 
26 / 

3.35 (2x) 3.04 

/ 

5.9 
5.5 

25.2 18.42 max 
6.5 min 

MBCH73 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 
Recommended screw: cheese-head 4-40 UNC/2A. 
Heatsink compound must be applied sparingly and evenly distributed. 

Fig.9 SOT121. 
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1.52+

MSA2<6 

Dimensions in mm. 

Torque on nut: min. 0.75 Nm; max. 0.85 Nm. 

Diameter of clearance hole in heatsink: max. 4.2 mm. 

Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 

When locking is required an adhesive is preferred instead of a lock washer. 

Fig.10 SOT122A. 

t 

8-32 UNC 

3.25 
2.80 ~ 

5.6 max 

metal 
BeO 
ceramic 
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S CII

Dimensions in mm. 
Torque on nut: min. 0.75 Nm; max. 0.85 Nm. 
Diameter of clearance hole in heatsink: max. 4.2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 

Fig.11 SOT122F. 

1.52 

M8A925 

8-32 UNC 
metal 
Be0 
ceramic 

1995 Nov 24 935 



Philips Semiconductors 

RF Power Transistors for HF and VHF Package outlines 

t 10.0 max - 

2.54 4.50 4 
4.05 7.5 
 } max 

MBC972 

Dimensions in mm. 
Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 
Recommended screw: cheese-head 4-40 uNc/2A. 
Heatsink compound must be applied sparingly and evenly distributed. 

Fig.12 SOT123. 
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5}5 + Ei_iiEiiii1 I 0.14 

MBC950 

Dimensions in mm. 

Torque on nut: min. 2.3 Nm; max. 2.7 Nm. 
Diameter of clearance hole in heatsink: max. 6.4 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or countersink either end of hole. 
When locking is required an adhesive is preferred instead of a lock washer. 

Fig.13 SOT147. 

114x28 UNF 

1.9 
maxi

13.4 
12.6 

i 

5.30 
4.85 

f

8.3 y
max 

metal 

BeO 

ceramic 
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10.0 max -

2.54 4.50 4 
4.05 7.5 

 } max 
M8C665 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNC/2A. 

Heatsink compound must be applied sparingly and evenly distributed. 

Fig.14 SOT160. 
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3 

17 
16 

Q 

3 
min 

5 — ±

1.14 

4 4 
1 02 

4 4

3.35 (2x) 
3.04 

2.54 

~10.2~ 

4.50 f 
4.05 7.5 

 1 max 

0.14 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNC/2A. 

Heatsink compound must be applied sparingly and evenly distributed. 

MBCB27 

Fig.15 SOT161. 

25.2  
max 1842 

ceramic 

10.3 
max 

BeO 

metal 
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2.25 
min 

1 (2x) 

1 
9.15 

3.25 3 
2.85 f  + 

5 

2.25 
1.85 (2x) 

11.5 

+ 5.85 -

3.45 (2x) 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 uNC/2A. 

Heatsink compound must be applied sparingly and evenly distributed. 

25.2 18 42 max 

M8C828.1 

Fig.16 SOT171. 

9.3 
max 

i 
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0.13 
4 4 4 

2.92 
229  t }  I 

1.02 

—11 max 

0.25 

f 11 max 

2.54 

1 14 
max 

/ 

21.85 

5.9 
5.5 
(4x) 

5.8 
  max 

~ I  1.65 

~. 4 4 
`—seating plane 

0.25 

/ 2 

3.3 
3.0 

5.525 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm: max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNC/2A. 

Heatsink compound must be applied sparingly and evenly distributed. 

11.05 

27.94 

 , 1 
98 15.6 

max 

 ~1 

34.3 max 

Fig.17 SOT262A1. 

M5A2H5-2 
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0.25 

2.5 
2.15 

0.13 

L 

.-11 max .-11 max 

5.4 

f } 
max 

1.65 

0.64 

2.54 

f 
10.4 
max 

21.85 

5.525 

11.05 

27.94 

5.9 
5.5 
(4x) 

seating plane 

0.25® 

 1 t t 1 
3.3 98 15.6 
3.0 max 

 ~ 1 

MLA431-1 

34.3 max 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNC/2A. 
Heatsink compound must be applied sparingly and evenly distributed. 

Fig.18 SOT262A2. 
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0.13 $ 

2.47 
2.20  } 

21.85 

2.54 

1 
10.4 
max 

5.4 
  T ___ max 
  1.65 

8.51 
t  8.25 

(4x) 

4 
seating plane 

H. 0.25® 

2 

3.3 
3.0 
4 

1 
98 

1 
I 

15.6 
max 

11.05 

27.94 

34.3 max 

Dimensions in mm. 
Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 
Recommended screw: cheese-head 4-40 UNC/2A. 
Heatsink compound must be applied sparingly and evenly distributed. 

Fig.19 SOT262B. 

MSA453 
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1 9.3 max? 

i 

2.8 

6 
4.35 max 
4.00 

f 
25 max 

1 3.3

13.1 / 6.10 
max max 

I
2 fi 1 l 4

5 

1.65 
1.40 

1.67 t 
1.40 

18.42 

3.48 
3.22 r

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNc/2A. 
Heatsink compound must be applied sparingly and evenly distributed. 

Fig.20 SOT279. 

0.13 

MSA057-7 
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0.08 
max 

+ 

205  I
4 

28.1 
max 

13 - 

1.52 

I

3.07 
3.33 

Dimensions in mm. 

Torque on screw: min. 0.6 Nm; max. 0.75 Nm. 

Recommended screw: cheese-head 4-40 UNc/2A. 
Reatsink compound must be applied sparingly and evenly distributed. 

Fig.21 SOT289. 

M8C042-1 

4.6 
max 
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DATA HANDBOOK SYSTEM 

Philips Semiconductors data handbooks contain all 
pertinent data available at the time of publication and each 
is revised and reissued regularly. 

Loose data sheets are sent to subscribers to keep them 
up-to-date on additions or alterations made during the 
lifetime of a data handbook. 

Catalogues are available for selected product ranges 
(some catalogues are also on floppy discs). 

Our data handbook titles are listed here. 

Integrated circuits 
Book Title 
IC01 Semiconductors for Radio and Audio Systems 

IC02 Semiconductors for Television and Video 
Systems 

IC03 Semiconductors for Wired Telecom Systems 

IC04 HE4000B Logic Family CMOS 

IC06 High-speed CMOS Logic Family 

IC11 General-purpose/Linear ICs 

IC12 I2C Peripherals 
IC13 Programmable Logic Devices (PLD) 
IC14 8048-based 8-bit Microcontrollers 
IC15 FAST TTL Logic Series 
IC16 CMOS ICs for Clocks and Watches 
IC17 Semiconductors for Wireless Communications 
IC18 Semiconductors for In-Car Electronics 

IC19 ICs for Data Communications 
IC20 80051-based 8-bit Microcontrollers 
IC22 Desktop Video 
IC23 BiCMOS Bus Interface Logic 
IC24 Low Voltage CMOS & BiCMOS Logic 
IC25 16-bit 80C51XA Microcontrollers 

(eXtended Architecture) 

Discrete semiconductors 
Book 
SC01 
SC02 
SC03 
SC04 

SC05 
SC06 

SC07 
SC08a 
SC08b 
SC09 
SC13 

SC14 

SC15 
SCi6 
SC17 

Title 
Diodes 
Power Diodes 
Thyristors and Triacs 
Small-signal Transistors 

Video Transistors and Modules for Monitors 

High-voltage and Switching 
NPN Power Transistors 

Small-signal Field-effect Transistors 

RF Power Transistors for HF and UHF 
RF Power Transistors for UHF 
RF Power Modules 
PowerMOS Transistors 
including TOPFET5 and IGBTs 
RF Wideband Transistors 

Microwave Transistors (new version planned) 
Wideband Hybrid IC Modules 

Semiconductor Sensors 

Professional components 
PC01 High-power Klystrons and Accessories 
PC06 Circulators and Isolators 

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS? 
For more information about Philips Semiconductors data 
handbooks, catalogues and subscriptions contact your 
nearest Philips Semiconductors national organization, 
select from the address list on the back cover of this 
handbook. Product specialists are at your service and 
enquiries are answered promptly. 
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OVERVIEW OF PHILIPS COMPONENTS 
DATA HANDBOOKS 

Our sister product division, Philips Components, also has 
a comprehensive data handbook system to support their 
products. Their data handbook titles are listed here. 

Display components 
Book Title 
DC01 Colour TV Picture Tubes and Assemblies 

Colour Monitor Tubes 
DC02 Monochrome Monitor Tubes and Deflection Units 
DC03 Television Tuners, Coaxial Aerial Input 

Assemblies 
DC05 Flyback Transformers, Mains Transformers and 

General-purpose FXC Assemblies 

Magnetic products 
MA01 Soft Ferrites 
MA03 Piezoelectric Ceramics 

Specialty Ferrites 
MA04 Dry-reed Switches 

Passive components 
PA01 Electrolytic Capacitors 
PA02 Varistors, Thermistors and Sensors 
PA03 Potentiometers 
PA04 Variable Capacitors 
PA05 Film Capacitors 
PA06 Ceramic Capacitors 
PA07 Quartz Crystals for Special and Industrial 

Applications 
PA08 Fixed Resistors 
PA10 Quartz Crystals for Automotive and Standard 

Applications 
PAi 1 Quartz Oscillators 

Professional components 
PC04 Photo Multipliers 
PC05 Plumbicon Camera Tubes and Accessories 
PC07 Vidicon and Newvicon Camera Tubes and 

Deflection Units 
PC08 Image Intensifiers 
PC12 Electron Multipliers 

MORE INFORMATION FROM PHILIPS COMPONENTS? 

For more information contact your nearest Philips 
Components national organization shown in the following list. 

Argentina: BUENOS AIRES, Tel. (541)7867635, Fax. (541)786 9367. 
Australia: NORTH RYDE, Tel. (02)805 4455, Fax. (02)805 4466. 
Austria: WIEN, Tel. (01)60101 1820, Fax. (01)601 0112 12. 
Belgium: NL EINDHOVEN, Tel. (31)40 2783 749, Fax. (31)40 2788 399. 
Brazil: SAO PAULO, Tel. (011)821 2333, Fax. (011)8291849. 
Canada: SCARBOROUGH, Tel. (0416)292 5161, Fax. (0416)754 6248. 
Chile: SANTIAGO, Tel. (02>773816, Fax. (02)735 3594. 
china (Peoples Republic of): SHANGHAI, Tel. (21)6 485 0600, Fax. (21)6 485 1014. 
Colombia: BOGOTA, Tel. (571)2485571, Fax. >571 (2174549. 
Denmark: COPENHAGEN, Tel. (032)883 333, Fax. (031)571 949. 
Finland: ESPOO, Tel. (9)0-615 800, Fax. (9)0-615 80920. 
France: SURESNES, Tel. (01)40996161, Fax. (01)4099 6431. 
Germany: HAMBURG, Tel. (040)3296-0, Fax. (040)3296 213. 
Greece: TAVROS, Tel. (01>489 4339/(01)489 4911, Fax. (01)481 5180. 
Hong Kong: KWAI CHUNG, Tel. (852)2784 3000, Fax. (852)2784 3003. 
India: BOMBAY, Tel. (022)4938 541, Fax. (022)4938 722. 
Indonesia: JAKARTA, Tel. (021)5201122, Fax. (021)5205189. 
Ireland: DUBLIN, Tel. (01>7640203, Fax. (01>7640210. 
Israel: Tel Aviv Tel. (03)6450 444, Fax. (03)6491 007. 
Italy: MILANO, Tel. (02)6752 2531, Fax. (02)6752 2557. 
Japan: TOKIO, Tel. (03)3740 5143, Fax. (03)3740 5035. 
Korea (Republic of): SEOUL, Tel. (02)709-1412, Fax. (02)709-1479. 
Malaysia: KUALA LUMPUR, Tel. (03)757 5511, Fax. (03)757 4880. 
Mexico: EL PASO, Tel. (915)772 4020, Fax. (915)772 4332. 
Netherlands: EINDHOVEN, Tel. (040)2783 749, Fax, (040)2788 399. 
New Zealand: AUCKLAND, Tel. (09)849-4160, Fax. (09)849-7811. 
Norway: OSLO, Tel. (22)74 8000, Fax. (22)74 8341. 
Pakistan: KARACHI, Tel. (021)5874641-49, Fax. (021)577035/5874546. 
Philippines: MANILA, Tel. (02)810-0161, Fax. (02)817-3474. 
Portugal: LINDA-A-VELHA, Tel. (01)4163160/4163333, 
Fax. (01)4163174/4163366. 
Singapore: SINGAPORE, Tel. (65)350 2000, Fax. (65)355 1758. 
South Africa: JOHANNESBURG, Tel. (011)470-5911, Fax. (011)470-5494. 
Spain: BARCELONA, Tel. (93)301 6312, Fax. (93)301 4243. 
Sweden: STOCKHOLM, Tel. (08)632 2000, Fax. (08)632 2745. 
Switzerland: ZURICH, Tel. (01)488 2211, Fax. (01)481 77 30. 
Taiwan: TAIPEI , Tel. (02)388 7666, Fax. (02)382 4382. 
Thailand: BANGKOK, Tel. (66)2 745 4090, Fax. (66)2 398 0793. 
Turkey: ISTANBUL, Tel. (0212)279 2770, Fax. (0212)262 67 07. 
United Kingdom: DORKING, Surrey, Tel. (01306)512000, Fax. (01306)512345. 
United States: JUPITER, Tel.> 407(744 4200, Fax. (407)743 2113. 
Uruguay: MONTEVIDEO, Tel. (02)704 044, Fax. (02)920 601. 

Internet: http://www.semiconductors.philips.com/ps/ 

For all other countries apply to: 
Philips Components, 
Marketing Communications, 
P.O. Box 218, 
5600 MD EINDHOVEN, The Nethedands 
Telex 35000 phtcnl, Fax. +31-40-2724547. 
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North American Sales Offices, Representatives 
and Distributors 

PHILIPS 
SEMICONDUCTORS 
811 East Arques Avenue 
P.O. Box 3409 
Sunnyvale, CA 94088-3409 
ALABAMA 
Huntsville 

Philips Semiconductors 
Phone: (205) 464-0111 

(205)464-9101 

Elcom, Inc. 
Phone: (205) 830-4001 

ARIZONA 
Scottsdale 

Thom Luke Sales, Inc. 
Phone: (602) 451-5400 

Tempe 
Philips Semiconductors 
Phone: (602) 820-2225 

CALIFORNIA 
Calabasas 

Philips Semiconductors 
Phone: (818) 880-6304 

Irvine 
Philips Semiconductors 
Phone: (714) 453-0770 

Loomis 
B.A.E. Sales, Inc. 
Phone: (916) 652-6777 

San Diego 
Philips Semiconductors 
Phone: (619) 560-0242 

San Jose 
B.A.E. Sales, Inc. 
Phone: (408) 452-8133 

Sunnyvale 
Philips Semiconductors 
Phone: (408) 991-3737 

COLORADO 
Englewood 

Philips Semiconductors 
Phone: (303) 792-9011 

Thom Luke Sales, Inc. 
Phone: (303) 649-9717 

CONNECTICUT 
Wallingford 

JEBCO 
Phone: (203) 265-1318 

FLORIDA 
Clearwater 

Conley and Assoc., Inc. 
Phone: (813) 572-8895 

Oviedo 
Conley and Assoc., Inc. 
Phone: (407) 365-3283 

GEORGIA 
Norcross 

Elcom, Inc. 
Phone: (404) 447-8200 

ILLINOIS 
Itasca 

Philips Semiconductors 
Phone: (708) 250-0050 

Schaumburg 
Micro-Tex, Inc. 
Phone: (708) 885-8200 

INDIANA 
Indianapolis 

Mohrfield Marketing, Inc. 
Phone: (317) 546-6969 

Kokomo 
Philips Semiconductors 
Phone: (317) 459-5355 

MARYLAND 
Columbia 

Third Wave Solutions, Inc. 
Phone: (410) 290-5990 

MASSACHUSETTS 
Chelmsford 

JEBCO 
Phone: (508) 256-5800 

Westford 
Philips Semiconductors 
Phone: (508) 692-6211 

MICHIGAN 
Novi 

Philips Semiconductors 
Phone: (810) 347-1700 
Mohrtield Marketing, Inc. 
Phone: (810) 348-5799 

MINNESOTA 
Bloomington 

High Technology Sales 
Phone: (612) 844-9933 

MISSOURI 
Bridgeton 

Centech, Inc. 
Phone: (314) 291-4230 

Raytown 
Centech, Inc. 
Phone: (816) 358-8100 

NEW JERSEY 
Toms River 

Philips Semiconductors 
Phone: (908) 505-1200 

(908)240-1479 

NEW YORK 
Ithaca 

Bob Dean, Inc. 
Phone: (607) 257-0007 

Rockville Centre 
S-J Associates 
Phone: (516) 536-4242 

Wappingers Falls 
Philips Semiconductors 
Phone: (914) 297-4074 
Bob Dean, Inc. 
Phone: (914) 297-6406 

NORTH CAROLINA 
Charlotte 

Elcom, Inc. 
Phone: (704) 543-1229 

Greensboro 
Elcom, Inc. 
Phone: (919) 273-8887 

Matthews 
Elcom, Inc. 
Phone: (704) 847-4323 

OHIO 
Columbus 

S-J Associates, Inc. 
Phone: (614) 885-6700 

Kettering 
S-J Associates, Inc. 
Phone: (513) 298-7322 

Solon 
S-J Associates, Inc. 
Phone: (216) 349-2700 

OREGON 
Beaverton 

Philips Semiconductors 
Phone: (503) 627-0110 
Western Technical Sales 
Phone: (503) 644-8860 

PENNSYLVANIA 
Erie 

S-J Associates, Inc. 
Phone: (216) 888-7004 

Hatboro 
Delta Technical Sales, Inc. 
Phone: (215) 957-0600 

Pittsburgh 
S-J Associates, Inc. 
Phone: (216) 349-2700 

SOUTH CAROLINA 
Greenville 

Elcom, Inc. 
Phone: (803) 370-9119 

TENNESSEE 
Dandridge 

Philips Semiconductors 
Phone: (615) 397-5053 

TEXAS 
Austin 

Philips Semiconductors 
Phone: (512) 339-9945 
Synergistic Sales, Inc. 
Phone: (512) 346-2122 

Houston 
Philips Semiconductors 
Phone: (713) 999-1316 
Synergistic Sales, Inc. 
Phone: (713) 937-1990 

Richardson 
Philips Semiconductors 
Phone: (214) 644-1610 

(214) 705-9555 
Synergistic Sales, Inc. 
Phone: (214) 644-3500 

UTAH 
Salt Lake City 

Electrodyne 
Phone: (801) 264-8050 

WASHINGTON 
Bellevue 

Western Technical Sales 
Phone: (206) 641-3900 

Spokane 
Western Technical Sales 
Phone: (509) 922-7600 

WISCONSIN 
Waukesha 

Micro-Tex, Inc. 
Phone: (414) 542-5352 

CANADA 
PHILIPS 
SEMICONDUCTORS 
CANADA, LTD. 

Calgary, Alberta 
Philips Semiconductors/ 

Components, Inc. 
Phone: (403) 293-5969 

Tech-Trek, Ltd. 
Phone: (403) 241-1719 

Kanata, Ontario 
Philips Semiconductors 
Phone: (613) 599-8720 

Tech-Trek, Ltd. 
Phone: (613) 599-8787 

Montreal, Quebec 
Philips Semiconductors/ 

Components, Inc. 
Phone: (514) 424-7320 

Mississauga, Ontario 
Tech-Trek, Ltd. 
Phone: (416) 238-0366 

Richmond, B.C. 
Tech-Trek, Ltd. 
Phone: (604) 276-8735 

Scarborough, Ontario 
Philips Semiconductors/ 

Components, Ltd. 
(416) 292-5161 

Ville St. Laurent, Quebec 
Tech-Trek, Ltd. 
Phone: (514) 337-7540 

MEXICO 
Anzures Section 

Philips Components 
Phone: (800) 234-7381 

El Paso, TX 
Philips Components 
Phone: (915) 775-4020 

PUERTO RICO 
Caguas 

Mectron Group 
Phone: (809) 746-3522 

DISTRIBUTORS 
Contact one of our 
local distributors: 
Allied Electronics 
Anthem Electronics 
Arrow/Schweber Electronics 
Future Electronics (Canada only) 
Hamilton Hallmark 
Marshall Industries 
Newark Electronics 
Richardson Electronics 
Wyle Electronics 
Zeus Electronics 

07106/95 

©Philips Electronics North America Corporation 1995 Printed in U.S.A. 



Philips Semiconductors - a worldwide company I 
Argentina: IEROD, Av. Juramento 1992-14.b, (1428) BUENOS AIRES, 

Tel. (541)7867633, Fax. (541)786 9367 
Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113, 

Tel. (02)805 4455, Fax. (02)805 4466 
Austria: Triesler Str. 64, A-1101 WIEN, P.O. Box 213, 

Tel. (01)60101-1236, Fax. (01)60 101-1211 
Belgium: Postbus 90050, 5600 PB EINDHOVEN, The Netherlands, 

Tel. (31)40-2783749, Fax. (31)40.2788399 
Brazil: Rua do Rocio 220 -5th Floor, Suite 51, 

CEP: 04552.903 SAO PAULO-SP, Brazil 
P.O. Box 7383 (01064-970), 
Tel. (011)821.2333, Fax. (011)829-1849 

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS: 
Tel. (800) 234-7381, Fax. (708) 296-8556 

Chile: Av. Santa Maria 0760, SANTIAGO, 
Tel. (02)773 816, Fax. (02)777 6730 

China/Hong Kong: 501 Hong Kong Industrial Technology Centre, 
72 Tat Chee Avenue, Kowloon Tong, HONG KONG, 
Tel. (852)2319 7888, Fax. (852)2319 7700 

Colombia: IPRELENSO LTDA, Canera 21 No. 56-17, 77621 BOGOTA, 
Tel. (571)249 7624/(571)217 4609, Fax. (571)217 4549 

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S, 
Tel. (45)3288 2636, Fax. (45)31 571949 

Finland: Sinikallionlie 3, FIN-02630 ESPOO, 
Tel. (358)0-615 800, Fax. (358)0-61580 920 

France: 4 Rue du Port-sun-Vins, BP317, 92156 SURESNES Cedex, 
Tel. (01)4099 6161, Fax. (01)4099 6427 

Germany: P.O. Box 1051 40, 20035 HAMBURG, 
Tel. (040)23 5360, Fax. (040)23 5363 00 

Greece: No. 15, 25th March Street, GR 17778 TAVROS, 
Tel. (01)4894339/4804911, Fax. (01)4814 240 

India: Philips INDIA Ltd., Shivsagar Estate, A Block, 
Dr. Annie Besant Rd., Worli, BOMBAY 400018, 
Tel. (022)4938 541, Fax. (022)4938 722 

Indonesia: Philips House, Jalan H.R. Rasuna Said Kay. 3.4, 
P.O. Box 4252, JAKARTA 12950, 
Tel. (021)5201 122, Fax. (021)5205189 

Ireland: Newstead, Clonskeagh, DUBLIN 14, 
Tel. (01)7640 000, Fax. (01)7640 200 

Italy: PHILIPS SEMICONDUCTORS S.r.l., 
Piazza IV Novembre 3, 20124 MILANO, 
Tel. (0039)2 6752 2531, Fax. (0039)2 6752 2557 

Japan: Philips Bldg. 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108, 
Tel. (03)3740 5130, Fax. (03)3740 5077 

Korea: Philips House, 260.199 Itaewon-long, Yongsan-ku, SEOUL, 
Tel. )02)709-1412, Fax. (02)709-1415 

Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR, 
Tel. (03)750 5214, Fax. (03)757 4880 

Mexico: 5900 Gateway East, Suite 200, EL PASO, TX 79905, 
Tel. 9.5(800)234-7381, Fax. (708)296-8556 

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB, 
Tel. (040)2783749, Fax. (040)2788399 

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND, 
Tel. (09)849-4160, Fax. (09(849-7811 

Norway: Box 1, Manglerud 0612, OSLO, 
Tel. (022)74 8000, Fax. (022)74 8341 

Pakistan: Philips Electrical Industries of Pakistan Ltd., 
Exchange Bldg. ST-2/A, Block 9, KDA Scheme 5, Clifton, 
KARACHI 75600, Tel. (021)5874641.49, Fax. (021)577035/5874546 
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Philippines: PHILIPS SEMICONDUCTORS PHILIPPINES Inc., 
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI, 
Metro MANILA, Tel. (63)2 816 6380, Fax. (63)2 817 3474 

Portugal: PHILIPS PORTUGUESA, S.A., 
Rua dr. Antonio Loureiro Borges 5, Arquiparque — Miraflores, 
Apartado 300, 2795 LINDA-A-VELHA, 
Tel. (01)4163160/4163333, Fax. (01)4163174/4163366 

Singapore: Lorong 1, Toa Payoh, SINGAPORE 1231, 
Tel. (65)350 2000, Fax. (65)251 6500 

South Africa: S.A. PHILIPS Pty Ltd., 
195-215 Main Road Martindale, 2092 JOHANNESBURG, 
P.O. Box 7430, Johannesburg 2000, 
Tel. (011)470-5911, Fax. (011)470-5494 

Spain: Balmes 22, 08007 BARCELONA, 
Tel. (03)301 6312, Fax. (03)301 4243 

Sweden: Kottbygatan 7, Akalla. S-164 85 STOCKHOLM, 
Tel. (0)8-632 2000, Fax. (0)8-632 2745 

Switzerland: Allmendstrasse 140, CH-8027 ZURICH, 
Tel. (01)488 2211, Fax. (01)481 7730 

Taiwan: PHILIPS TAIWAN Ltd., 23-30F, 66, Chung Hsiao West Road, 
Sec. 1. Taipeh, Taiwan ROC, P.O. Box 22978, TAIPEI 100, 
Tel. (886) 2 382 4443, Fax. (886) 2 382 4444 

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd., 
209/2 Sanpavuth-Bangna Road Prakanong, 
BANGKOK 10260, Thailand 
Tel. (66) 2 745.4090, Fax. (66) 2398-0793 

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL, 
Tel. (0212(2792770, Fax. (0212)282 67 07 

Ukraine: Philips UKRAINE, 2A Akademika Koroleva str., Office 165, 
252148 KIEV, Tel. 380-44-4760297, Fax. 380-44-4766991 

United Kingdom: Philips Semiconductors Ltd., 
276 Bath Road, Hayes, MIDDLESEX UB3 5BX 
Tel. (0181)730-5000, Fax. (0181)754.8421 

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409, 
Tel. (800)234-7381, Fax. (708)296-8556 

Uruguay: Coronel Mora 433, MONTEVIDEO, 
Tel. (02)70-4044, Fax (02)92 0601 

Internet: httpi/www.semiconductors.philips.com/ps/ 

For all other countries apply to: Philips Semiconductors, 
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