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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
athree-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 or stored within the limits specified inthe data sheet.

Some components unavoidably contain substancesthat, 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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RF Power Transistors for HF and VHF Index
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TYPE NUMBER PAGE TYPE NUMBER PAGE TYPE NUMBER PAGE

BFQ42 37 BLV58 431 BLX98 813
BFQ43; BFQ43S 47 BLV59 441 BLY87C 823
BFS22A 55 BLV62 450 BLY87C/01 831
BFS23A 63 BLV75/12 459 BLY88C 839
BLF145 70 BLV80/28 469 BLY88C/01 847
BLF147 79 BLV857 478 BLY89C 855
BLF175 88 BLV859 481 BLY91C 863
BLF177 103 BLV862 484 BLY91C/01 871
BLF221 116 BLW29 487 BLY92C 879
BLF225 125 BLW30 495 BLY92C/01 887
BLF241 134 BLW31 503 BLY93C 895
BLF242 143 BLW32 511 BLY94 903
BLF244 151 BLW33 521 2N3553 911
BLF245 160 BLW34 531 2N3866; 2N4427 917
BLF245B 169 BLW40 540

BLF246 178 BLWEOF 549 The. following products are no longer

available:

BLF246B 187 BLW60C 559 AN aETS, SNAAED

BLF247B 196 BLW76 571 ON3924. 2N3926, 2N3927
BLF248 205 BLW77 585 BLT90/SL

BLF276 215 BLW78 599 gttﬂgﬂg

BLF277 225 BLW79 613 sepeiiila

BLF278 235 BLW80 621 BLV13

BLF346 253 BLW81 629 BLV37

BLF348 262 BLW83 637 BL://38/

BLF368 271 BLW84 647 gtvg? Bl

BLF378 282 BLWS5 655 BLV94

BLV10 293 BLW86 667 BLW60

BLV11 301 BLW87 681 SKSSA

BLV12 309 BLWS90 689 o SO

BLV20 317 BLW95 697 BLX91CB

BLV21 325 BLW96 707 BLX92A

BLV25 333 BLW97 719 BLX94A

BLV30 341 BLW98 727 B0

BLX96

BLV31 351 BLW99 737 BLX97

BLV32F 361 BLW898 743 BLY87A

BLV33 371 BLX13 747 gtzggA

BLV33F 383 BLX13C 759 il

BLV36 397 BLX14 769 BLY92A

BLVA45/12 409 BLX15 783 BLY93A

BLV57 417 BLX39 799
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RF Power Transistors for HF and VHF
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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)

Selection guide

TYPE P, (PEP V' G
KUMEES . ((W) ) (3‘)5 ( dBP) PACKAGE PAGE

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

BLV10 1 12 18 SOT123 293
BLY87C/01 1 12 18 SOT120 831
BLY87C 1 12 18 SOT120 823
BLV11 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 SOT128 317
BLY91C 1.3 26 20 SOT120 863
BLY91C/01 1.3 26 20 SOT120 871
BLV21 2.5 26 20 SOT123 325
BLY92C 2.5 26 20 SOT120 879
BLY92C/01 25 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 ds, ds <-30 dB

BLV11 10 13.5 18 SOT123 301
BLY88C 10 135 20 SOT120 839
BLY88C/01 10 185 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 30 125 19.5 SOT123 655
BLW99 80 125 14 SOT121 737
BLV21 10 28 20 SOT123 325
1995 Nov 27 8




Philips Semiconductors

RF Power Transistors for HF and VHF

Selection guide

NJR;';%R P ((VF;,')EP) ‘(3)5 (SBP) 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 425 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)

NJJIE';R P ((V';')EP) ‘('\‘/:)E (SB") 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
1995 Nov 27 9
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RF Power Transistors for HF and VHF

Selection guide

BIPOLAR RF POWER TRANSISTORS (25 to 175 MHz)

1995 Nov 27

TYPE P, V G
ONEEE (v;) (3;5 ( dé’) PACKAGE PAGE
Class-B; 7.5 to 9.6 V portable
2N4427 0.7 75 8 TO-39/1 917
BFQ42 1.5 75 8.4 TO-39/1 37
BFQ43 3 7.5 9.4 TO-39/3 47
BLW29 9 75 7.4 SOT120 487
Class-B; 12 to 13.5 V car mobil
2N4427 1 12 >10 TO-39/1 917
BFQ42 2 135 >11 TO-39/1 37
BLW79 2 12.5 13.5 SOT122 613
BLW80 4 125 15 SOT122 621
BFQ43 4 135 >12 TO-39/3 47
BFQ43S 4 18.5 >12 TO-39/3 47
BFS22A 4 135 >8 TO-39/1 55
BLV10 8 13.5 >9 SOT128 293
BLY87C 8 135 >12 SOT120 823
BLY87C/01 8 1815 >9 SOT122 831
BLW81 10 125 13.5 SOT122 629
BLV11 15 13.5 >8 SOT123 301
BLW29 15 13.5 >10 SOT120 487
BLY88C 15 135 8 SOT120 839
BLY88C/01 15 13.5 75 SOT122 847
BLW87 25 135 >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 1 SOT120 540
BLV45/12 45 12:5 8 SOT119 409
BLW60C 45 12.5 >5 SOT120 559
BLWS85 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
10
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RF Power Transistors for HF and VHF

Selection guide

NJ :ngin (';;) ‘('3)5 (SB") 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 L5 SOT121 585
MOS RF POWER TRANSISTORS (25 to 175 MHz)

NJ I\YIIgIEER PL ((vzl)sp) ‘('3)5 (?B") PACKAGE PAGE
Class-B; 12.5 V mobile VHF transmitters
BLF221 2 12.5 13 SOT5 (TO-39/3) 116
BLF241 2 125 125 SOT5 (TO-39/1) 134
BLF244 6 12.5 15 SOT123 151
BLF245 12 12,5 12 SOT123 160
BLF245B - 125 - 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
1995 Nov 27 11




Philips Semiconductors

RF Power Transistors for HF and VHF Selection guide
TYPE P (PEP) Vps Gp
RUMBER w) W (@B) 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 P v G
SREER (v;) (3;5 ( d;) 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
BLWS6 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 |, llI, IV and V)

NUMBER | W) w @B | @ | Packace PAGE

Class-A; bands | (41 to 68 MHz) and Il (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 | (41 to 68 MHz) and Il (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

1995 Nov 27 12



Philips Semiconductors

RF Power Transistors for HF and VHF Selection guide
NJ:AF;R p‘(’v‘v’)’“ \('3)5 (SB") (3'3) 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
BLWOS 4.4 25 7.0 -60 SOT122 727
BLV57 12 25 9 -60 SOT161 417
BLV58 25 25 1.5 -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 30() 25 8.5 - SOT171 441
BLV57 38() 25 6.5 — SOT161 417
BLV62 150() 28 9.5 . SOT262A2 450
BLV862 150() 28 >8.5 = SOT262B 484
Note

1. Refer to “Data Handbook SC14, RF Wideband Transistors”.
2. P_at1dB power gain compression.

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

NJI\YII:EER P?vs\;')“c \(I\(/:)E (dG;) (gig) RAGKASE PRGE

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

BLF346 30 28 16.5 -52 SOT119 253
BLF348 75 28 13 -52 SOT262A1 262
Class-AB; band lll (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 Il (174 to 230 MHz)

BLF276 | 100 | 50 15 [ - | SOT119D3 215

1995 Nov 27 13
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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 | 1StSTAGE | 27dSTAGE | 3'dSTAGE P ((v'\’,')EP) \('\‘;)E Fs:f;t::e
(mW)

30 BLY87C(") 2 x BLY89C 30 13 S
30 BLY87C/01() 2 x BLY89C 30 13 S
50 BLY88C/01(1) |2 x BLW60C 50 18 S
50 BLY91C/01() |2 x BLX13C 50 28 S
40 BLY91C/01@ |2 xBLW78 (@) |8 xBLX15 1000 50 S/F
30 BLV10(1) 2 x BLW87 30 13 F
50 BLY88C(") 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 E
140 2 x BLw87(1) 2 x BLW99 150 13 F
50 BLY91C() 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 E
220 2 x BLW86() 2 x BLW97 300 28 E
500 2 x BLW86 4 x BLW77 450 28 F
680 2 x BLW78(1) 4 x BLW97 600 28 F
300 2xBLX13C®@ |2xBLX15 250 50 S
300 2 x BLW83(@) 2 x BLW96 350 50 F
600 2 x BLX39(2) 4 x BLX15 500 50 S
600 2 x BLW50F() | 4 x BLW95 500 50 F
40 BLY91C@) 2xBLW78 @ |8xBLX15 1 000 50 S/IF
40 BLV20(2) 4 x BLW50F 8 x BLW96 1200 50 P

Notes

1. Class-A operation.

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

1995 Nov 20 16
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RF Power Transistors for HF and VHF Line-ups
PowerMOS
INPUT
POWER | 15t STAGE 2nd STAGE 314 STAGE P, (PEF) Vee
(mW) W) v)
15 | BLF244() 2 x BLF246 150 28
30 |BLF145( 2 x BLF147 300 28
60 | BLF246(1) 4 x BLF147 550 28
15 BLF2440)@) 2 x BLF177 300 50
10 |BLF175() 4 x BLF177 550 50
20 2 x BLF175(1) 8 x BLF177 1000 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 | 15tSTAGE 2nd STAGE P ((VF\’,')EP) ‘('3;5 ke
(mW) Bl
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 | 15t STAGE 2nd STAGE P ((v';')sp) \('\‘;)E
(mW)
15 | BLF221 BLF245 12 125
25 |BLF221 BLF225 25 12.5
1995 Nov 20 17
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RF Power Transistors for HF and VHF Line-ups
BASE STATIONS (68 to 87.5 MHz)
Bipolar
INPUT _
POWER | 15tSTAGE 2nd STAGE 3rd STAGE Pu (PEP) Vee 5 =gt
(W) v) F = flange
(mW)
65 BFS23A BLY93C 25 28 S
65 BFS23A BLW84 25 28 =
125 | BLW89 BLX39 50 28 S
15 2N3866 BLV21 BLW78 100 28 F
50 2N3866 BLY93C(1) BLX15 150 50 S
50 2N3866(") BLW84(1 BLW95 150 50 F
Note
1. Supply voltage is 28 V in class-A operation.
PowerMOS
INPUT
POWER | 1%t STAGE 2nd STAGE 3rd STAGE P (PER) Vee
(W) (v)
(mW)
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 | 18STAGE | 2'9STAGE | 3 STAGE P ((\";')EP) ‘('3"— e
(mW) ) = 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 1st STAGE 2nd STAGE 3rd STAGE PePER) Vee
(mW) W) )
240 |BLF244 BLF248 300 28
120 BLF244(1) BLF278 300 50
240 |BLF244() 2 x BLF278 550 50
320 |[BLF175 4 x BLF278 1000 50
Note

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

1995 Nov 20
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Philips Semiconductors

RF Power Transistors for HF and VHF Line-ups
AM AIRCRAFT TRANSMITTERS (118 to 136 MHz)
Bipolar
INPUT
POWER | 1%t STAGE 2nd STAGE 3rd STAGE PLicam) Vee 5 stud
(mW) (W) (\)] F = flange
110 | BLY92C(") BLY93C 6 13 0r 28 S
240 |BLY91C®@ BLX39 12 13 or 28 S
240 |BLV20 BLWS6 12 13 or 28 F
100 |BLWS9 BLY93C BLW78 25 13 or 28 SIF
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 1st STAGE 2nd STAGE 3rd STAGE PLicarn Vee s
(W) V) F = flange
(mW)
40 BLWS89 2 x BLW90 2 x BLX94C 40 28 S
60 BLW89 2 x BLW91 2 x BLU60/28 60 28 SIF
500 | BLW90 2 x BLX94C 2 x BLU60/28 120 28 SIF
PowerMOS
INPUT p v
POWER 1st STAGE 2nd STAGE 3rd STAGE Licarr) CE
(W) (\))
(mW)
30 BLF521(1) BLF522(1) BLF545 40 28
25 BLF521(1) BLF543 BLF546 80 28
100 |BLF521() BLF544 BLF548 150 28
30 BLF521(1) BLF543 BLF547 100 28
Note
1. Vpg=125V.
1995 Nov 20 19
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RF Power Transistors for HF and VHF Line-ups
PORTABLE and MOBILE TRANSMITTERS (132 to 174 MHz)
Bipolar
INPUT
P V S = stud
1 d d L CE
POWER 15t STAGE 2nd STAGE 314 STAGE w) W) F= fanas
(mW)
40 |2N4427 BFQ43 2 7.5 ~
100 | 2N4427 BLY87C() 8 13 S
100 | 2N4427 BLV10 8 13 F
125 | BFQ42 BLW29 14 13 S
150 |BGY36 18 13 £
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 SIF
Note
1. Can be replaced by BLY87C/01.
PowerMOS
INPUT A g
POWER | 1StSTAGE 2nd STAGE 3rd STAGE - CE
(W) V)
(mW)
100  |BLF221 BLF245 12 12.5
150 |BLF522 BLF225 25 12.5
BASE STATIONS (132 to 174 MHz)
Bipoiar
INPUT
POWER | 15tSTAGE 2nd STAGE 314 STAGE CvL VSE Fs_=ﬂ5t”d
(mW) (W) (V) =flange
200 |BLY91C() BLY93C 25 28 s
200 BLV20 BLWS84 25 28 F
25  |2N3866 BLY91C() BLX39 50 28 S
25  |2N3866 BLV20 BLWS6 50 28 F
200 |BFS23A BLY93C 2 x BLX39 100 28 S
200 |BFS23A BLWS84 2 x BLW86 100 28 F
Note

1. Can be replaced by BLY91C/01.

1995 Nov 20
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RF Power Transistors for HF and VHF Line-ups
PowerMOS
INPUT p v
POWER 1st STAGE 2nd STAGE 3rd STAGE wL 35
(mW) (W) 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 liI: 174 to 230 MHz)
Bipolar
INPUT P P Vv
POWER | 1StSTAGE 2nd STAGE 31d STAGE 4th STAGE olaync) | “oisH) =
(W) (W) v)
(mW)
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 BGYS85 2 x BLV31 4 x BLV33 8 x BLV33 100 140 25
PowerMOS
INPUT o o ”
POWER 1st STAGE 2nd STAGE 3rd STAGE 4th STAGE o{sync) | "o(sat) CE
(W) (W) v)
(mW)
5 BLF242(1) 2 x BLF244(1) | BLF348 40 60 28
12 BLF244(") 2 x BLF245(1) |2 x BLF348 75 115 28
20 BLF244(") 2 x BLF346 4 x BLF348 140 220 28
5 BLF242(1) 2 x BLF245B(1) | BLF348 40 60 28
12 BLF244(1) 2 x BLF246B(1) |2 x BLF348 75 115 28
Note

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

1995 Nov 20
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RF Power Transistors for HF and VHF Line-ups
TV TRANSMITTERS (BAND Iil: 174 to 230 MHz)
Bipolar
INPUT B X
POWER 1st STAGE 2nd STAGE 31 STAGE o(gync) CE
(W) (v)
(mW)
8 BGY85 2 x BLV31 2 x BLV33F 130 28
PowerMOS
INPUT P v
POWER 15t STAGE 2nd STAGE 3rd STAGE olsync) CE
(W) (v)
(mW)
25 BLF242 BLF175 2 x BLF276 150 50
50 BLF242(2) 2 x BLF244() | BLF368 300 32
50 BLF2422) BLF245B(2) BLF368 300 32
100 | BLF242() 2 xBLF245() |2 x BLF368 550 32
100 | BLF242() BLF246B() 2 x BLF368 550 32
160 | BLF242() 2 x BLF346 4 x BLF368 1000 32
50 BLF242(1)@ 2xBLF175@ |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 IV/V: 470 to 860 MHz)

Bipolar
INPUT B B v
POWER 15t STAGE 2nd STAGE 3rd STAGE 4th STAGE ofsync) olgat); ||| *CE
(mW) W) W) (\))
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. 25 W sync, -51 dB (-8, —16, or -7 dB).
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TV TRANSMITTERS (BAND IV/V: 470 to 860 MHz)
Bipolar
INPUT n 5
POWER 1t STAGE 2nd STAGE 3rd STAGE 4th STAGE o(sync) CE
(W) (v)
(mw)
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 ” i
POWER 15t STAGE 2nd STAGE (v;) (3)5
(mW)
100 |BLF242 BLF246 20 28
80 BLF244 BLF147 35 28
120 | BLF242() BLF278 75 50
Note
1. Supply is 28 V in Class-A operation.
MILITARY COMMUNICATION TRANSMITTERS (25 to 110 MHz)
PowerMOS
INPUT P v
POWER 1st STAGE 2nd STAGE 3rd STAGE 5 CE
(W) v)
(mW)
150 BLF242(1) 2 x BLF244 12 12.5
150  |BLF242(1) BLF245B 12 12.5
500 | BLF244(" 2 x BLF245 60 28
500 |BLF244(" BLF246B 60 28
100 |BLF242(1) 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
SO 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.
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» Acceptance tests on finished products to verify
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.

o 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
1eV

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

Rih j-mo > 15 K/W and power types by Ry j.mp < 15 K/W.
A Diode; signal, low power

Diode; variable capacitance

Transistor; low power, audio frequency

Transistor; power, audio frequency

Diode; tunnel

Transistor; low power, high frequency

O Mmoo w

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

Diode; magnetic sensitive
Transistor; power, high frequency
Photocoupler

W & & E

Radiation detector; e.g. high sensitivity

photo-transistor; with special third letter

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

R Control or switching device; e.g. thyristor, low power;

with special third letter

w

Transistor; low power, switching

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

—

Transistor; power, switching

Surface acoustic wave device

Diode; multiplier, e.g. varactor, step recovery
Diode; rectifying, booster

N < X s C

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, VY, X, etc.) and two figures
running from 10 to 99 for devices primarily intended for
industrial or professional equipment.(?),

(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.
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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
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device of a specified type as defined by its published data,
and shouid 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 Ip? X Rps(on). From the
maximum Rpson) at Tj = 200 °C and the published values
of maximum allowable dissipation, the current rating at
Tmp=25°Clis (PD(max)/RDS(on))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 parameters(!) 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.
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The following is a list of basic letter symbols used with Eif

semiconductor devices:

B, b susceptance (imaginary part of an admittance)
Cc capacitance

G, g conductance (real part of an admittance)

H, h hybrid parameter

I,i  current

L inductance

P,p power

R, r resistance (real part of an impedance)

V,v voltage

X, x reactance (imaginary part of an impedance)
Y,y admittance

Z,z impedance.

Subscripts

Upper-case subscripts are used for the indication of:
« continuous (DC) values (without signal), e.g. Ig, Ip
« instantaneous total values, e.qg. ig, ip

¢ average total values, e.g. Igav), Ipav)

* peak total values, e.g. Igm, Ipm

¢ root-mean-square total values, e.g. Igirms), Ip(RMS)-

Lower-case subscripts are used for the indication of values

applying to the varying component alone:

« instantaneous values, e.qg. iy, ig

* root-mean-square values, e.g. lpms), id(ms)
e peak values, e.9. lpm, igm

 average values, e.g. lp(av), id(av)-

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.o collector

C controllable
D, d drain

E, e emitter
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(min)
(max)
mb
0,0

(OV)
P p
Q.q
R, r

(RMS), (rms)
S, s

stg
th

TO
tot

X, x
Zz

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

root-mean-square value

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: Ig, Ip, ig, ip, Ip, id: Ibm; ldm-

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: Vgg, Vas, VBE: VGS: Vbes Vgs: Voem: Vgsm-

SUPPLY VOLTAGES OR CURRENTS

Supply voltages or supply currents are indicated by
repeating the appropriate terminal subscript.
Examples: VDD. Vcc, ‘EE‘ ISS-

A reference terminal is indicated by a third subscript.

Examples: Vcce, Vops-

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:

Ig2 continuous (DC) current flowing into the second
base terminal

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

Vgo-g continuous (DC) voltage between the terminals of
second base and emitter terminals

Vagz-s continuous (DC) voltage between the terminals of

second gate and source terminals.
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:

lac continuous (DC) current flowing into the collector
terminal of the second unit
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lop  continuous (DC) current flowing into the drain
terminal of the second unit

V4c.oc continuous (DC) voltage between the collector
terminals of the first and second units.

V4p.2p 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:

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

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

Re  DC value of the external emitter resistance.

Rps 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:

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

Ois 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: hrg, YRe, hie, OFs.-

FOUR-POLE MATRIX PARAMETERS

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

Examples: h; (or hq1), hy (or haz), hy (or hyy), h; (or hyp).
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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: h¢ (or hate), heg (Or hog).

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS

If itis 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;, Yie = Jte + jDte.

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

Examples:
Re (h<6~jp) etc. for the real part of h,

Im (hjp) etc. for the imaginary part of hp.

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 Vgg selection

CODE Vgs CODE Vas

0 1.00to 1.10 J 2.80t0 2.90
1 1.10t0 1.20 K 2.90 to 3.00
2 1.20 to 1.30 L 3.00t0 3.10
3 1.30 to 1.40 M 3.101t0 3.20
4 1.40 to 1.50 N 3.20 10 3.30
5 1.50 to 1.60 (0] 3.30 to 340
6 1.60 to 1.70 P 3.40 to 3.50
7 1.70 to 1.80 Q 3.50 to 3.60
8 1.80to 1.90 R 3.60 to 3.70
9 1.90 to 2.00 S 3.70 to 3.80
A 2.00t0 2.10 T 3.80 10 3.90
B 2.10t0 2.20 U 3.90 to 4.00
C 2.20 10 2.30 \" 4.00t0 4.10
D 2.30t0 2.40 W 4.101t04.20
E 2.40t0 2.50 X 4.20 to 4.30
F 2.50 to 2.60 ¥ 4.30 t0 4.40
G 2.6010 2.70 Z 4.40 to 4.50
H 2.70t0 2.80
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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.

s The minimum flatness of the mounting area is 0.02 mm.
¢ Mounting area roughness should be less than 0.5 pm.

* 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
2830 °C. No flux should be used during tinning.

* Recommended heatsink compounds: WPS ||
(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 (o) shown in Tabie 2 can be used to caiculate 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

SOT119
SOT121
SOT123
SOT160 18.3x 108 75x10%6t085x 106 K
o SOT161
SOT171
SOT279

SOT262 6.5x 1078 7.5%x 100 8.5x 10°6 K-

S0OT289 6.5x 1076 5.7 % 10~°'t06:2 x'10-5 K

CAPSTAN HEADERS

Table 3 Mounting data for capstan headers

MOUNTING STUD DIAMETER
ITEM TOLERANCE | UNIT
1 /4» 3 IB” 1 /2”

Thread 8-32 UNC-2A(B) 10-32 UNF-2A(B) /4" x 28 UNF-2A(B) - -
Maximum diameter
of threaded stud i 0 638 - mm
Wiametoraf Tegisiik 4.15 4.85 6.35 +0.05/-0 | mm
mounting hole
iesicifng au 35and5 5 55 = mm
thickness
Mounting nut torque:

minimum 0.75 1.5 2.3 - Nm

maximum 0.85 17 2.7 - Nm
Distance from
heatsink to 2.9 3.8 4.8 +0/-0.2 mm
printed-circuit board
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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

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.

transistors, then solder the transistors into place without
using flux.

Transistor leads may be tinned by dipping them

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

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 I
(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

field. Our RF 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 kQ2 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

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
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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
2

) Earthing rail.

)
3)

)

)

Resistor (500 kQ +10%, 0.5 W).
lonizer.

Work bench.

Chair.

Wrist strap.

Electrical equipment.

Conductive surface/antistatic sheet.
Antistatic floor.

4
5
(6)
@
(8)
(9)

T

MLB049

Fig.1 Protected work station.
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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 15 W output power.

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

QUICK REFERENCE DATA

R.F. performance up to Tamp = 25 °C; Rith ¢.a = 32 K/W

mode of operation VcE f PL Gp n Z_u Y—L
Vv MHz W dB % Q mS
c.w. class-B 136 175 2 > N > 60 78—j4,6 22-ij18
c.w. class-B 12,6 175 2 typ. 10,5 typ. 65 — —
MECHANICAL DATA Dimensions in mm
Fig.1 TO-39/1; collecter connected to case.
0,86
max
4\
* ==J 0,51
\/ ~jmax
1,0 8,5 ey e,
max max
‘ —_—T]
L 66 ple 127

max min 72593221

Maximum lead diameter is guaranteed only for 12,7 mm.
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BFQ42

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) Vceo  max. 18 V
Emitter-base voltage (open collector) VEgp  max. 4V
Collector current (average) Ic(av) max. 06 A
Collector current (peak value); f > 1 MHz Icm max. 1,8 A
Total power dissipation up to Ty = 25 OC Piot max. 72 W
Storage temperature Tstg —65 to +200 ©C
Junction temperature Tj max. 200 ©C

1 7277613 7277614

I 10
(o
(A)
Ptot
w
0,5 )
\ -\-A-- --—--J--J\‘\“)
\ ~d N
AN derate b
erate by
Gt 5 b 0,037 W/K
N a
N (1) N
0,2 - T\\
~L R
(2) derate by
0,016 W/K
0,1 0
5 6 7 8 910 Veg (V) 20 0 50 100 150
Th. Tamb (°C)
(1) Mounted on a heatsink. (1) Short-time r.f. operation during mismatch;

Rth mb-h =3 K/W; Rth c-a =32 K/W;
) =1 MHz.
heatsink ey (2) Continuous d.c. and r.f. operation;

Rth mb-h =3 K/W; Rth c.a=32 K/W.
(2) Free-air operation; usingaspring coolingclip.  Fig. 3 Total power dissipation; Vce<16,5V.
— — — Mounted on a heatsink.
l I Free-air operation; using a spring
I cooling clip having a thermal resistance

“rﬂ" top view of 32 K/W.

Fig. 2 D.C. SOAR.
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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

T= 25 9C

Collector-emitter breakdown voltage
VBe=0;lc=2mA

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

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

Collector cut-off current
VBe=0; Vcg=18V
Second breakdown energy; L = 25 mH; f = 50 Hz
open base
Rgg =102
D.C. current gain *
Ic=025A;Vcg=5V

Collector-emitter saturation voltage*®
Ic=0,75A;18=0,15 A

Transition frequency at f = 100 MHz *
—1lg=025A;Vcg=135V
—lg=0,75A;Vcg=135V

Coilector capacitance at f = 1 MHz
lge=1g=0;Vgg=135bV

Feedback capacitance at f = 1 MHz
Ic=20mA; Vcg =135V

* Measured under pulse conditions: tp <200 us; 6 <0,02.

Rth j-mb
Rth j-c
Rth mb-h

V(BR)CES
V(BR)CEO
V(BR)EBO
ICES

EsBo
EsBR

hrE

VCEsat

= 24
= 29
= 3
> 36
2 18
> 4
< 1
> 05
> 105
typ. 30
10 to 60
typ. 0,9
typ. 750
typ. 625
typ. 8,6
typ. 3,8

K/W
K/W
K/wW

mA

mJ
mJ

MHz
MHz

pF

pF
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BFQ42

7277615 7277616
40 20
heg Ce
Ve N (pF)
N NS Vee= ]
N \13s5v N :
I N
5V ™
typ
20 10 —
0 0
0 05 T oioa) 15 0 5 10 vgg (v) 1
Fig. 4 Typical values; Tj= 25 OC. Fig. 5 Ig=1=0; f=1MHz; = 25 OC.
1000 7277617
fr
(MHz)
A I W
/ N
AN
~
500 N
N
0
0 0,5 1 —Ig (A) 1.5

Fig. 6 Vcg = 13,5 V; f = 100 MHz; Tj = 25 °C.
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V.H.F. power transistor BFQ42

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Tamb = 25 °C; Rth c-a = 32 K/W

f (MHz) ‘VCE W) | pLw) ! PS(W)  Gp (dB) ‘IC(A) n (%) ‘ Q) ‘\?‘L(mS)
175 13,6 2 <0,16 > M1 <0,25 > 60 78—j4,6 | 22—j18
175 12,5 2 . typ. 10,5 typ. 65 - »

L5 C5
Y Y'Y Al{\- O 5082
- T,
=1 c6
5082 L3
c2 ’
N C4 R2
7 c3 HFH——
L4
R1 L2
7277625.1
7 - Ve

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

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 = 2,56 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)

L1 = 3 turns enamelled Cu wire (1,0 mm); int. 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

R1 =220 €2 carbon resistor
R2 = 10 £2 carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BFQ42

APPLICATION INFORMATION (continued)

7277578.1

7277579

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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BFQ42

V.H.F. power transistor

7277618 7277619
4 20 100
PL Gp %
(W) (dB) (%)
Veg=13.5V A
/— " ) P ) g e n
> = ~ A,g.’
Y 4 .’~
~T125V] Zr = o
2 < 10 et 50
p 4= / > G
4Nd4 / o
’l
ya
vava
Lt
//
7
7
0 0 0
0 100 200 300 0 1 2 PL w) 3
Ps (mW)
Fig. 9 Typical values; f =175 MHz; Fig. 10 Typical values; f = 175 MHz;
Tamb =25 OC, Rth ca- 32 K/W. Tamb =25 OC; _ VCE = 13’5 V,
———=VCE=125V; Rth c-a=32 K/W.
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BFQ42

APPLICATION INFORMATION (continued)

7277620
] A |
i
VSWR =T
25 50
PLnom
(W)
(VSWR=1)
2
PS ||
P —
15 Snom
1 1,1 12 Vce
VCEnom

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

7277621
25
PLnom VSWR =
(W) | 25
(VSWR=1)
2
N
N
1 = e
5 IS
NN~ ~ 10
N1 20
50
1
PS ||
P -
05 Snom
1 1,1 1,2 VcE
VCEnom

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

Rth mb-h =3 K/W;VCEnom =135V or125V; Rihc.a=32 K/W;VcEnom=13,5Vori12,5V;

PS = PSnom at VCEnom and VSWR = 1.

Note to Figs 11 and 12:

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 (Pg/Pgnom) 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 £ is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only.

7277622 7277623

+30 60 0
Fio Xj
() RL ___RL CL——— CL
+20 ; (2) = - (pF)
._..\rl =
R
LH
10 HHINC 3 40 5 ~90
4
1
A
Xj
0 - /
wsinr
‘~ CL
-10 20 i —-40
U
-20
-30 0 —-60
0 200  f(MHz) 400 0 200  f(MHz) 400
Fig. 13. Fig. 14.
30 7277624
Gp
(dB)
Conditions for Figs 13, 14 and 15:
20 Typical values; Vg = 13,6 V; P =2 W;
Tamb =25 °C; Rty c-a =32 K/W.
N
\
N,
N
10
0 Flg. 15.
0 200  f(MHz) 400
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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 Ty, = 25 °C

mode of operation | Vcg f PL Gp n z; Yi

‘ \Y, l MHz ’ W ‘ dB ‘ % ‘ Q mS
c.w. class-B 135 ' 175 ‘ 4 | > 12 > b5 3,2+j0,03 53 —j29
c.w. class-B ! 175 4 typ. 12 typ. 60 - =
MECHANICAL DATA Dimensions in mm

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

0,86
max # as°*’
AN
N\ S "
L% jmax
1.0 » 8,5 —_——
max max
' — ——
A - |
< 66 _olae— 127 | 7278138

max min

Maximum lead diameter is guaranteed only for 12,7 mm.
* Max. 4,9 for BFQ43S.

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 (Vg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) VCEO max. 18 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) IC(AV) max. 1,25 A
Collector current (peak value); f > 1 MHz Icm max. 3,75 A
Total power dissipation up to Ty = 25 0C Piot max. 12 W
Storage temperature Tstg —65to+ 175 OC
Operating junction temperature Tj max. 200 °C

E— 15 7277627
2
le
(A) Ptot
(W)
1 \\ \\ A -
NE A s S
Ns L \= 10 NS (1)
R W
0 o NO - -
0,5 \ \
\ (2)
5
W 10 20 30 ’
v (V) 0 50 Th (OC) 100
CE
Fig. 2 D.C. SOAR. (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; Vo < 16,5 V.

THERMAL RESISTANCE (dissipation =4 W; Ty, = 82 OC, i.e. T, = 70 OC)
From junction to mounting base Rthjmb = 18 K/W
From mounting base to heatsink Rth mb-h = 3 K/W
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V.H.F. power transistors BFQ43

BFQ43S

CHARACTERISTICS
Tj =250C
Collector-emitter breakdown voltage

VBe=0;lc=5mA V(BR)CES > 36 V
Collector-emitter breakdown voltage

open base; I¢ = 50 mA V(BR)CEO b 18 V
Emitter-base breakdown voltage

open collector; Ig =2 mA V(BR)EBO > 4V
Collector cut-off current

VBg =0; Vg =18V ICES < 2 mA
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo > 05 mJ

Rgg = 10 £ EsgR > 05 mJ
D.C. current gain *

_ ; _ typ. 40

Ic=05A;Vcg=5V hre 10 to 80
Collector-emitter saturation voltage *

Ic=15A;1g=03A VCEsat typ. 09 V
Transition frequency at f = 100 MHz *

—lg=05A;Vcg=135V Linig typ. 750 MHz

—lg=15A;Vcg=135V fr typ. 625 MHz
Collector capacitance at f = 1 MHz

lg=1lg=0; Veg =138V Cc typ. 15 pF
Feedback capacitance at f = 1 MHz

Ic=20mA; Vg =135V Cre typ. 7,3 pF

* Measured under pulse conditions: tp <200 us; § <0,02.
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BFQ43

BFQ43S
60 7277628 60 7277629
"
V4 A
Cc
h Cc
FE =
f N VCE— (DF)
N135V
40 40
i
\L
5V
20 20 typ
I —
0 0
0 1 Ic (A) 2 0 10 Veg (V) 20
Fig. 4 Typical values; Tj = 25 oc. Fig.5 Ig=1g=0;f=1MHz; T; =25 oc.
1800 7277630
i
(MHz)
1000
typ
1 ™~
-
500
0
0 0,5 1 1.5 —1g (A) 2

Fig. 6 Vcp = 13,5 V; f = 100 MHz; T; = 25 °C.
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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)
Tj;=259C
f (MHz2) ‘VCE (V) 'PL(W) |PstW) GoaB) [I1c(A)  n% | Z(@) \ YL (mS)
175 135 4 <025 > 12 <054 > 655 | 3,2+j0,03| 53—j29
175 12,5 4 — typ. 12 — typ. 60 - -
€5
H—~y—o 500
500 =
o
7277637.1

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

List of components:

C1=C5=2,5to 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); int. 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 2 carbon resistor

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

June 1986
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BFQ43
BFQ43S

APPLICATION INFORMATION (continued)

rivets

7277575.1

72177576

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.

52
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V.H.F. power transistors

75 7277631
PL
W) Th=25°C
N~
5
Pl 2
4 vazy
A MR =70°C
y
’I
4
CH
0
0 0,5 Pg (W) 1
Fig. 9 Typical values; f = 175 MHz;
— V=138 V;——=Vee=125V.
7277633
5
PLnom
(W)
(VSWR =1) VSWR =17
5
4,5 \\\
N
AL \\\
NN
N \\
~
4 10
N i
Y20
T
50
35
Ps | |
PSnom[ ]
3
1 1,1 12 VcE
VCEnom

BFQ43
4/ BFQ43S
7277632
20 100
G
p n
G
—r P
(dB) NN (%)
%\\‘\
R Th=25°C
e T Ny70°C ||
10 n:; RI=A25 °C 50
70 °C+1-¥
0 0
0 25 5 PL (W) 75
Fig. 10 Typical values; f = 175 MHz;
——Veg=1358V;———=Vgg=125 V.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f = 1756 MHz; Ty, = 70 OC.

Rth mb-h = 3 K/W; VcEnom =13,560r 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 (Pg/Pgnhom) increases linearly with supply
over-voltage ratio.
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BFQ43
BFQ43S

OPERATING NOTE Below 140 MHz a base-emitter resistor of 10 £ is recommended to avoid oscil-

lation. This resistor must be effective for r.f. only.

+10 7277634 30 72776]35
Xi-;—- i
C, T
ri RL L:_ c
\ .
\\
+5 Y 4 20 ‘\‘ /! _25
\
1 ~
‘ T~
7 ~ R
N
4 el -50
Lx; /
—CL
i 0 -75
0 f (MHz) 500 0 250 f (MHz) 500
7277636 Fig. 13.
30
Gp
(dB)
20
Conditions for Figs 12, 13 and 14:
Typical values; Vcg = 13,6 V; P =4 W;
Th =25 0°C.
10
-~
0 Fig. 14.
0 f (MHz) 500
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BFS22A

V.HF. 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 Tjp = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n z YL
Y, MHz w dB % Q mS
C.W. ' 13,5 l 175 ’ 4 > 8 | > 60 ‘ 39+j2,2 . 37 —j22
c.w. 12,5 175 4 typ. 8 typ. 60 - -
MECHANICAL DATA Dimensions in mm
Fig.1 T0O-39/1; collector connected to case.
o P ]
t\ I e
3 f | ==‘j 0151
\/ jmax
1,0 ,
max rggx —_— ]
c —— e ]
Lrgfx+<— :T%;Z, ' 92593221

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56245 (distance disc).

September 1981

55



BFS22A

RATINGS Limiting valuesin 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

s e e = 0
Total power dissipation up to Tmb 256

f> 1MHz
7260974
T I |
T Ve <165V |
10 4; f >1MHz
| short time | "/\%
operation %8s
Prot Iy s wR>3 994_
(W) Y
Al
7.5 N,
\\‘5“{;
AN
\\/@
N
5 N
normal operation
VSW.R<3
25
0
0 50 100 Tmp(°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

VcBOM max. 36 V
VCEO max. 18 V
VEBO max. 4 Vv
Ic(AV) max. 0.75 A
IcMm max. 2.25 A
Ptot max. 8 W

1 7260973

DC.SOAR] T T ] [Tmb=25°C

I¢ [ T

(A) 1

0.7 — \\ — —

0.6 \

N
05 f——1— \\
0.4 —1 —
| \

0.3 \

I \

0.2

0'15 6 7 8 9 10 Vee (V) 20
Tstg -65t0 4200 °C
Tj max. 200 °C
Rth j-mb = 22 K/W
Rth mb-h = 2.5 K/W
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V.H.F. power transistor

BFS22A

CHARACTERISTICS
T; = 25°C unless otherwise specified

Collector cut-off current
Ig =0; VCE = 14V
Breakdown voltages

Collector -base voltage
open emitter, Ic =1 mA

Collector -emitter voltage
open base, Ic = 10 mA

Emitter -base voltage
open collector, IE = 1 mA
Transient energy
L = 25 mH; f = 50 Hz
open base
-VBE=1.5V; RBE=33Q
D.C. current gain

Ic =500 mA; VCE =5V

Transition frequency
Ic =350 mA; VCE =10V
Collector capacitance at f = 1 MHz

IE=1e=0; VB =15V

Feedback capacitanceat f = 1 MHz
Ic=50mA; V=15V

ICEO

V(BR)CBO
V(BR)CEO

V(BR)EBO

hFE

i

-Cre

< S
> 36
b 18
> 4
> 0.5
> 0.5
> 5
typ. 700
typ. 15
<& 20
typ. 11

mA

mS
mS

MHz

pF
pF

pF
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BFS22A

7260975

1000
Y Vee=10V
(MHz)
750
'// typ ™~
>
€. N
N
500
250
0
0 05 1 15 2 25 Ic(A) 3
30 . - 7‘2609‘70
| 1 | |
[ T
Ce \ | f=1MHz | |
(pF) N
N\
20 ;\ +
N \
L
‘(
10 |
4
i
0
0 10 Veg(V) 20
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V.H.F. power transistor BFS22A

APPLICATION INFORMATION

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

f =175 MHz; Tp Up to 25°C
Vec(V) | Ps(W) | PL(W) | Tc(A) | GpdB) | n(%) | Zi(R) | YL(mS)
13.5 <0.63 } 4 <0.49 ‘ >8 | >60 ‘ 3.9+j2.2’ 37-j22
12.5 typ.0.63 g typ.0.53 | typ.8 typ. 60 & -
A ; Y.
t circuit Mo
Test circui ‘ - c6 v
_ BFS22A 500
cl g,
500
A
c7;¥
C25 =C3
}CA

7260976 = —_
)

O +Vee

Cl =C6 = 4to 29 pF air trimmer with insulated rotor
C2 =C7 =4 to 29 pF air trimmer with non-insulated rotor

€3 = 39 pF ceramic
C4 = 100 pF ceramic
€5 = I5 nF polyester

L1 = I 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; int. 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;
lecads 2 x 5 mm

R1 =R2 =10 2 carbon
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BFS22A

7260969

7.5 T
F=175MHz
Tmb=25°C |—
PL
(W)
5 typ—
7t
)4
Vee=135v)/
/
/1
Je 7/ 125V
/A
//
L4 4
0
0 05 R(wW) 1
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V.H.F. power transistor BF822A

7260971 726097
R.F SOAR RF SOAR
5 5
PLnom Pl.nom
(W) (W)
V.S.W.R.z1 V.S.W.R.=1
4 4 4
s’“.’,@\ N A l{s
S0 N4
.Q\
[ \’9
50 TN
So
3 3 N
2 2
P. P.
P_S = = | |
1 11 1.2 |"Snom 1 12 1.4 |FSnom
10 1 12 Ve 10 1 12 Ve
vCCnom VCCnom
Conditions for R.F. SOAR:
f = 175 MHz Psnom = Ps at Vec = Vecnom and V.SW.R. =1
Tmb = 70°C

Vccnom= 125 0r 135V

The transistor has been developed for use with unstabilized supply voitages. 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 aliowable output power
under nominal conditions. as a function of the supply overvoltage ratio, withV.S. W.R.
as parameter.

The left hand graph applies to the situation in which the drive (Pg/Pgpom) increases
linearly with supply overvoltage ratio.

The right hand graph showsthe derating factor to be applied when thedrive (Pg/Pgpom)
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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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.
72683907

power gain versus frequency
- (class B operation)
HEEE
Sp = Vg £ 135 Vi
(dB) [TY L= B
NG Tmb = 25 °C |
15 \ typ. values [
\
1o N
N
~
5
0
0 100 200 300
f (MHz)

7268908 7268909
input impedance (series com- load impedance (parallel com-
ponents) versus frequency 100 ponents) versus frequency

10 (class B operation) (class B operation)
A Ry, Voo =135V ] !
Xj [ T} (2 PL=4W Cp_|
@[]\ Tmp = 25 °C [ |
\ typ. values " o T
5 N ‘Tl-— 75 —125
Nt = // =Ty ] /' CL
// (plF)
V
0 // 50 Ry, / -50
Y
!
i 7 'RL._
=5 VCC = 13,5 Vi 25 ~75
PL=4W [ /
Tosts, = 35 %6 (] ll
typ. values —
-C1.
i (1117 o
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
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BFS23A

VHF. 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 Trjyp = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vg f PL Gp n Zi Yi
\% MHz W dB % Q mS
c.w. ‘ 28 \ 175 l 4 ’ >10 I >65 ‘ 23+j1,6 } 8,9 —j18,1
MECHANICAL DATA Dimensions in mm
Fig.1 TO-39/1; collector connected to case.
amax
8'5 —— |l e |
max
J==
rrs'c?xﬁ";‘rrzliz;’ 72593221

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56245 (distance disc).
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BFS23A

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

Collector-base voltage (open emitter)

peak value VcBoM max. 65 V
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4 v
Collector current (average) IC(AV) max. 0.5 A
Collector current (peak value) f > 1 MHz Icm max. 1.8 A
Total power dissipation up to T, =25 °C

f>1 MHz Ptot max. 8 w

- _}15097_ 7260980
Vee<2ov 1] DC.SOAR [T Jrm=25°C
10 4: f >1MHz Tk
| short time [\%. (A)
P operation %“é
ot [y SWR>3 ° L 0.5
(W) : "
G
N, 0.4
7.5 :
h G2
A
NS
N 03 \
5 N
normal operation 0.2 \
V.SW.R<3 \
25
g T 20 30 40
o
0 50 100 Tmp(°C) 150 Vee (V)
Storage temperature Tstg -65 to +200 ©C
Operating junction temperature Tj max. 200 ©oC
THERMAL RESISTANCE
From junction to mounting base Rih j-mb = 22 K/W
From mounting base to heatsink
with a boron nitride washer
for electrical insulation Rth mb-h = 235 K/W
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V.H.F. power transistor

BFS23A

CHARACTERISTICS

Tj=25 °C unless otherwise specified

Collector cut-off current

Ig=0; Vcg =28V

Breakdown voltages

Collector-base voltage
open emitter, Ig =1 mA

Collector-emitter voltage
open base, Ig = 10 mA

Emitter-base voltage
open collector; Ip = 1 mA
Transient energy

L =25 mH; f = 50 Hz
open base
~-Vgg=1.5V;RBpg =332
D.C. current gain

Transition frequency
IC = 400 mA; VCH =20V
Collector capacitance at f = 1 MHz

Ig =1 =0; Vg = 30V

Feedback capacitance at f = 1 MHz

Ic=25mA; Vcg =30V

IcEo < 5 mA

V(BR)CBO 65 V

VBR)CEO ~ 36 VvV

V(BR)EBO ~ 4 Vv

E 0.5 ms

E 0.5 ms

hFE 5

i typ. 500  MHz

C typ. 10 pF

ze < 15 bF

“Cre typ. 7.5 pk
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BFS23A

7260982
600 117
1T
Veg=20V
fT CE
(MHz)
~ typ e
400
A,
N
\
N
\
200
0 [
0 0.5 1 15 Ic(A) 2
7260978
T T
\ [ ]
I=1.=0 | |
20 \ f=1MHz
Cc
(pF) N\
15
N,
Ntyp
N
“
10 ~
5
0
0 10 20 VeglV) 30
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V.H.F. power transistor BFS23A

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit)

Ve =28 V; Ty up to 25 °C

f(MHz) | Ps (W) | PL(W) | Ic(&) | Gp(@®) | n(h) | 7 |?L (mS)

175 |<0.4o | 4 ! < 0, 22 ‘ > 10 | > 65 | 2.3+j1.6| 8.9 -j18.1

Test circuit

L7
_NYY\-_@SO“

C1

s00_(O—H

C2;1'

=) =
7260983 ¥e) +VCC

Cl =C6 =410 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
Gh & 15 nF polyester

L1 = 1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = 6 turns enamelled Cuwire (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 Cuwire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L5 = 5 turns enamelled Cuwire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm;
leads 2 x 10 mm

L7 = 4 turns enamelled Cuwire (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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BFS23A

7260981

75 7260977 7.5
| ] RE SOAR [ 111
Vec =28V Vee= 28V
P f=175N(I’Hz ] P f=175MHz
Trmp=25°C
(W) mb — s
5 5
r T 250°C
Ig:
=l
90°C
typ
2.5 /, 2.5
//
|
/
/ \
v/
i
0 L 0
0 0.25 Ps (W) 05 1 10 50

V.SWR.

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 Q2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

20

Tj

(€2)

10

-10

30 7268910
power gain versus frequency
(class B operation)
Gp [ O O O
) 5 Y
sl R
Tmb =25 OC =
20 typ. values [T
Y\
\
N\
10 3
N
~
0
0 200 f(MHz) 400
7268911 300 7268912
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
(class B operation) Ry, (class B operation)
| ) (€2) V =928V
Ve =28V €C
GG = : PL =4 W
bt A = (R | Tmb = 25 °C
Tmb = 25 “C |- 200 \‘ typ. values ==C.
typ. values [
s -
1 Xi \
—A- - =20
N
i 7 Ry,
100 CL
/ (pF)
-40
|- Xq [CL,
0
0 200 f(MHz) 400 0 200 f(MHz) 400
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Philips Semiconductors Product specification
T T S T e T T R e B S e A R S T i O e,

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 Fig.1 Simplified outline and symbol.
4-lead, SOT123 flange envelope,

with a ceramic cap. All leads are
isolated from the flange.

CAUTION
Matched gate-source voltage (Vgs)

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

PINNING - SOT123

PIN DESCRIPTION WARNING
1 drain Product and environmental safety - toxic materials
2 source This product contains beryllium oxide. The product is entirely safe provided
3 gate that the BeO disc is not damaged. All persons who handle, use or dispose
4 source 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 common source test circuit.

MODE OF OPERATION f Vos o Py G, (E/g) d,
MH) | ) | A | W) N R )
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
Voss drain-source voltage - 65 \
+Vass gate-source voltage - 20 \
Ib DC drain current - 6 A
P total power dissipation uptoT,,=25°C - 68 W
Teig storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
R jmb thermal resistance from junction to mounting base 2.6 KW
R riin thermal resistance from mounting base to heatsink 0.3 KW
MRAS901
10
|D 100 7281812
® — = o
— (1) @
,/ N 80
/ N
/7 N
v \\ 60 —\ e LU
! ™ @
~
40 \
20
00 40 80 120 160
=" 10 100 Th (%0
Vpg V)

(1) Current is this area may be limited by Rpgor- (1) Short-time operation during mismatch.

(2)T.=25"°C. (2) Continuous operation.

Fig.2 DC SOAR. 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
Veripss drain-source breakdown voltage | Iy =10 mA; V5s=0 65 - - \
lpss drain-source leakage current Vgs=0; Vpg =28V - - 2 mA
lass gate-source leakage current +Vgs=20V; Vps=0 - - 1 HA
Vs gate-source threshold voltage lp=10mA; Vpg=10V 2 - 45 |V
AVgg gate-source voltage difference [l =10 mA; Vpg=10V - - 100 |mV

of matched devices
O5s forward transconductance lp=15A;Vpg=10V 1.2 - - S
Rosion) drain-source on-state resistance | Iy =1.5 A; Vgg=10V - 0.4 075 |Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 10 - A
Cq input capacitance Vgs=0; Vps =28 V; f=1MHz - 125 |- pF
Cia output capacitance Vas=0; Vps=28V;f=1MHz - 75 - pF
Ce feedback capacitance Vas=0; Vpg =28 V; f=1MHz - 7 - pF
i 7281805.1 12 7281810
- T T LI ] ]
.C. + | | o
(MVIK) I ‘ ‘ Ip | Tj= 2‘5 e | |
v LU ® // :
L~ 125°C
8 =
0 / Rall
7
’ Ml / /
- | |
A Ty
Ui 1
i /‘ i
-6 L 1 0 //
10 102 10° Ip (mA) 10* 0 10 VGS v) 20
Vps=10V.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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Philips Semiconductors Product specification

HF power MOS transistor BLF145
7281807.1 '281809.1
0.8 240 T 7281
R DS(on) (o] T T
Q) i (pF)
\\
L1 e e e R
0.4 120 N is_ |
\\
0.2 J' 60 — Cos
|
. | | o
0 40 80 120 TJ ©c) 160 0 10 20 30 Vps V) 40
lb=15A;Vgg=10V. Vgs=0; f=1MHz.
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.

25 il
Crs
(pF)
20 \
15 \
\\
10
~
\\
—
5
0
0 10 20 30
VDS V)

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function 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

T, = 25 °C; Ry, mon = 0.3 K/IW; R1 = 26 Q; unless otherwise specified.

RF performance in SSB operation in a common source class-A circuit.

MODE OF £ Vs | o P, & (:I;) (:g) 5
OPERATION (MHz) | (V) | (A) (W) (dB) (note 1) (note 1) Q
SSB, class-A 28 28 | 1.3 | 8(PEP) >24 >-40 <-40 18.4 +j5.2
typ. 27 typ. 43 typ. =70

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.

7281801

30 !—
S5
(dB)
28
\\
26 ===
\\
™~
~

20 30
PL (W) PEP

Class-A operation; Vps =28 V; I = 1.3 A;

Rin mon = 0.3 KIW; f = 28 MHz.

solid line: T, = 25 °C.

dotted line: T, = 70 °C.

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

7281811
-20 4

d3
(dB)
7
_30 %//
=
#
>
_40 /
7/
v
7
/
-50 /
/
ya
7
-60
0 10

20 30
PL (W) PEP

Class-A operation; Vpg =28 V; Iy = 1.3 A;
Rih mpn = 0.3 K/W; f = 28 MHz.

solid line: T,, = 25 °C.
dotted line: T, = 70 °C.

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
OUTPUT
INPUT 50 Q
50 Q
Cc11 c12
L6 l l/ 7281846
f =28 MHz.
Fig.11 Test circuit for class-A operation.
List of components (class-A test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C3, C8, C9 film dielectric trimmer 7 to 100 pF 2222 809 07015
C2, C10 multilayer ceramic chip capacitor 39 pF

(note 1)
C4,C7 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C5, C6 multilayer ceramic chip capacitor 27 pF
(note 1)
C11 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
c12 electrolytic capacitor 22pF, 63V 2222 030 38228
L1 12 turns enamelled 0.5 mm copper 307 nH length 8 mm;
wire int. dia. 4 mm
L2, L8 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
LS 9 turns enamelled 1 mm copper wire | 305 nH length 10 mm;
int. dia. 6 mm
L6 grade 3B Ferroxcube wideband HF 4312 020 36640
choke
R1 0.25 W metal film resistor 26 Q
R2 0.25 W metal film resistor 10Q
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 (g, = 4.5),
thickness 146 mm.

September 1992

75



Philips Semiconductors Product specification

HF power MOS transistor BLF145

APPLICATION INFORMATION FOR CLASS-AB OPERATION
T, =25 °C; Ry, mo-n = 0.3 K'W; R1 = 34 Q; unless otherwise specified.
RF performance in SSB operation in a common source class-AB circuit.

MODE OF f | Vos| lha P G, "o (S'é, (:fa) 4
o,
OPERATION | (MHz) | (V) | (A) w) (dB) (%) (note 1) | (note 1) @
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 P = 30 W
single tone under the following
conditions:

Vps =28V, f =28 MHz; T, = 25 °C;
R mon = 0.3 K/W at rated load

power.
22 ‘7281500 60 7281804
G n ,
(@B) 5 ]/
20 ——— 40
s \ /
e | | /
18 A 20! /)
16 0
0 20 40 PL W) 60 0 20 40 PLW) 60
Class-AB operation; Vpg = 28 V; I5o=0.25 A; Class-AB operation; Vpg = 28 V; Iy = 0.25 A;
R mon = 0.3 K/W; f = 28 MHz. Rin mon = 0.3 K/W; f = 28 MHz.
solid line: T, = 25 °C. solid line: T, = 25 °C.
dotted line: T, = 70 °C. dotted line: T, = 70 °C.
Fig.12 Power gain as a function of load power, Fig.13 Two tone efficiency as a function of load
typical values. power, typical values.
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Product specification

HF power MOS transistor BLF145
QUTPUT
INPUT 50 Q
50 Q
c12
L6 ; ; 7281847
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 5to 60 pF 2222 809 07011
C3, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C4,C5 multilayer ceramic chip capacitor 27 pF

(note 1)
C7,C10 multilayer ceramic chip capacitor 39 pF
(note 1)
C8, C9 film dielectric trimmer 7 to 100 pF 2222 809 07015
C11 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C12 electrolytic capacitor 22 uF, 63V 2222 030 38228
L1 13 turns enamelled 0.5 mm copper | 415 nH length 10 mm;
wire int. dia. 5 mm
L2, L3 stripline (note 2) 30 Q length 15 x 6 mm
L4 10 turns enamelled 1 mm copper 390 nH length 13 mm;
wire int. dia. 7 mm
L5 9 turns enamelled 1 mm copper 245 nH length 10 mm;
wire int. dia. 5 mm
L6 grade 3B Ferroxcube wideband HF 4312 020 36640
choke
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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Product specification

HF power MOS transistor BLF145
_20 7‘257503.1 _20 = 7281802
/ / | 1
d3 4 ds | |
(dB) F (d8) [
/ L
-30 // -30 /?
\ S ,//
7
/ | N /
-40 / -40 S W
-50 -50
0 20 40 PLW) 60 0 20 40 PLW) 60

R mon = 0.3 K/W; f = 28 MHz.
solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Class-AB operation; Vps =28 V; Ipq = 0.25 A;

Fig.15 Third order intermodulation distortion as
a function of load power, typical values.

Class-AB operation; Vps = 28 V; Ipqg = 0.25 A;
Rip mooh = 0.3 K/W; f = 28 MHz.

solid line: T, = 25 °C.
dotted line: T,,= 70 °C.

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

21

7281808.1

(dB)

20

|

R1=34Q;Z =89 +j1 Q.

typical values.

24 30
f (MHz)

Class-AB operation; Vpg = 28 V; Ipg = 0.25 A;
P_=30W; T, =25 °C; Ry, nsn = 0.3 KIW;

Fig.17 Power gain as a function of frequency,
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Table 1 Inputimpedance as a function of frequency
Class-AB operation; Vps = 28 V; Ipg =0.25 A; P, =30 W;
T, =25 °C; Ry, mp.n = 0.3 K/W; R1 =34 Q;

Z,=89+j1Q.
f 2,
(MHz) (Q)
15 32.9-j2.2
3.0 32.4-j4.3
6.0 30.7 - j8.1
10 27.4-j11.9
15 32.9-j14.6
20 18.5-j15.4
25 15.1-j15.3
30 12.5-j14.6




Philips Semiconductors

VHF power MOS transistor

FEATURES

¢ High power gain

¢ Low intermodulation distortion
e Easy power control

Good thermal stability

¢ Withstands full load mismatch.

o

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for industrial and military
applications in the HF/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 'General’
section for further information.

PINNING - SOT121

Product specification

BLF147

PIN CONFIGURATION

MLAB76

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

PIN DESCRIPTION
1 drain
2 source
3 gate
4 source

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;, = 25 °C in a common source test circuit.

MODE OF f Vos P, G, No d, ds
OPERATION (MHz2) v) (W) (dB) (%) (dB) (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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Philips Semiconductors

Product specification

VHF power MOS transistor BLF147
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vs drain-source voltage - 65 \
+Vas gate-source voltage - 20 \
Ip DC drain current - 25 A
Pei total power dissipation uptoT,,=25°C - 220 W
Tag storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rih jmb thermal resistance from junction to mounting base 0.8 KW
Rin mo-h thermal resistance from mounting base to heatsink 0.2 KW
100 Si: et
300
o
(A) Ptot
w) ~
~ \s))
Z ™ 200 =
m \a N@ | S
102 A il -
= =N s
\‘ e
\\\ 100
\. \
o]
1 0 50 100 150
1 10 100 Th (°C)
Vps V)

(1) Current is this area may be limited by Rpg o (1) Short-time operation during mismatch.

(2) T =25°C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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Philips Semiconductors

Product specification

VHF power MOS transistor BLF147
CHARACTERISTICS
T, =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |[ly =100 mA; Vg4g=0 65 - = v
Ipss drain-source leakage current Vgs=0; Vps =28V - B 5 mA
lass gate-source leakage current Vs =20V; Vps=0 - - 1 pA
Vasqn gate-source threshold voltage Ip =200 mA; Vpg =10V 2 - 45 Vv
AVgs gate-source voltage difference of |l =100 mA; Vps =10V - - 100 |mV

matched pairs
Oss forward transconductance Ip=8A;Vps=10V 5 7.5 - S
Roson) drain-source on-state resistance |[lp=8A;Vgg=10V - 0.1 015 (Q
Ipsx on-state drain current Vgs=10V; Vps=10V - 37 - A
Cy input capacitance Vas=0; Vps=28V; f=1MHz ~ 450 |- pF
Cos output capacitance Vgs=0; Vpg=28V; f=1MHz - 360 |- pF
Cs feedback capacitance Vas=0; Vps=28V; f=1MHz - 55 = pF
0 MCA112 50 MCA113
T.C.
(mV/K) Ip
-1 (A)
LT
/ 40 //
; / /
4
-3 /
2 20 /
L /
-4
-5 0 /
0.01 0.1 1.0 10.0 0 5 10 5 20
Ip (A) Ves (V)
Vps = 28 V; valid for T, = 25 to 70 °C.
Vps=10V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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Philips Semiconductors Product specification

VHF power MOS transistor BLF147
MRA903
po. MCA114 C 1400
(pF) \
Rps (on) 1200
() \
150 1000
800 f\ \
130 \
600 \\\
\\ Cis
110 & T —
Cos
200
90
0 50 100 150 0
T} (°C) 0 10 20 30 40
Vps ™)
lp=8A;Vgg=10V. Vgs=0; f=1MHz.

Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.
500 MRA902

Crs
(PF) |
400 \
300 \
200 \
100
\\
0
0 10 20 30 40
Vps V)
Vgs=0; f=1MHz.
Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF147
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Th =25 °C; Ry, mpn = 0.2 K/W; Rgg = 9.8 Q; unless otherwise specified.
RF performance in SSB operation in a common source class-AB circuit.
f, = 28.000 MHz; f, = 28.001 MHz.
d3 d5
& ey | W & (@B %) o sl
(note 2) (note 2)
20 to 150 (PEP) 28 28 1 > 17 > 35 <-30 <-30
typ. 19 typ. 40 typ. -34 typ. —40

Notes

1. Optimum load impedance: 2.1 +j0 Q.

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:

Vps =28V, f = 28 MHz at rated load

power.
MCA117 MCA118
30 60
n
Gp (%)
(dB) | —
40 /
/
20
L1
20
100 100 200 00 100 200
PL (W) PEP PL (W) PEP
Class-AB operation; Vps =28 V; g =1 A; Class-AB operation; Vps =28 V; Ipg = 1 A;
Rgs = 9.8 Q; f, =28.000 MHz; f, = 28.001 MHz. Rgs = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz.
Fig.9 Gain as a function of load power, typical Fig.10 Efficiency as a function of load power,
values. typical values.
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VHF power MOS transistor BLF147
~20 MCA119 —20 MCA120
dg ds
(dB) (dB)
=30 / =30
| LA
—40 / —40
=50 =50
—60 -60
0 100 200 0 100
PL (W) PEP PL (W) PEP

Class-AB operation; Vps =28 V; Ipg =1 A;
Ras = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz.

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

Class-AB operation; Vpg =28 V; Ipg =1 A;
Ras = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.12 Fifth order intermodulation distortion as a
function of load power, typical values.

f =28 MHz.

~ , OUTPUT

7281845.1

Fig.13 Test circuit for class-AB operation.

September 1992




Philips Semiconductors

Product specification

VHF power MOS transistor BLF147
List of components (class-AB test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C3,C13,C14 | film dielectric trimmer 7 to 100 pF 2222 809 07015
C2, Cs, C9 multilayer ceramic chip capacitor 75 pF

(note 1)
C4,C5 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C6 multilayer ceramic chip capacitors |3 x 100 nF 2222 852 47104
in parallel
C7 electrolytic capacitor 22uF, 63V
C10 multilayer ceramic chip capacitor 100 pF
(note 1)
C11, C12 multilayer ceramic chip capacitor 150 nF
(note 1)
C15 multilayer ceramic chip capacitor 240 pF
(note 1)
L1 6 turns enamelled 0.7 mm copper 145 nH length 5 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
L2,L3 stripline (note 2) 41.1Q length 13 x 6 mm
L4 4 turns enamelled 1.5 mm copper 148 nH length 8 mm;
wire int. dia. 10 mm;
leads 2 x 5 mm
L5, L6 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L7 3 turns enamelled 2.2 mm copper 79 nH length 8 mm;
wire int. dia. 8 mm;
leads 2 x 5 mm
R1, R2 1 W metal film resistor 19.6 Q 2322 153 51969
R3 0.4 W metal film resistor 10 kQ 2322 151 71003
R4 0.4 W metal film resistor 1 MQ 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 (g, = 2.2),

thickness 1.6 mm.
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VHF power MOS transistor BLF147
30 MCA121 10 MCA122
Gp Z
(dB) (@)
—
20 5 [t
10 0=
0 -5
0 10 20 30 0 10 20 30
f (MHz) f (MHz)

Class-AB operation; Vpg = 28 V; Ipg =1 A;
Rgs =6.25 Q; P, =150 W (PEP); R_ =2.1 Q.

Fig.14 Gain as a function of frequency, typical

Class-AB operation; Vpg =28 V; Ipg =1 A;
Res =6.25 Q; P_ =150 W (PEP); R =2.1 Q.

Fig.15 Input impedance as a function of

Class-B operation; Vpg =28 V; 5o = 0.2 A;
Rgs =15 Q; P = 150 W.

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

values. frequency (series components), typical values.
MCA124 MCA125
4 3
Z; zZ,
@ (@)
2 2
4]
\ RL
0 1
o
1= L= = oy
=
-2 - Z 0 <] X
7 5SS
7
/
-4 -1
0 50 100 150 200 0 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vpg =28 V; Ipq = 0.2 A;
Res =15 Q; P =150 W.

Fig.17 Load impedance as a function of
frequency (series components), typical values.
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30 MCA123
Gp
(dB)

20

N
\\
10
0
0 50 100 150 200
f (MHz)

Class-B operation; Vpg =28 V; Ipq = 0.2 A;
Res=15Q; P = 150 W.

Fig.18 Power gain as a function of frequency,
typical values.
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HF/VHF power MOS transistor BLF175

FEATURES PIN CONFIGURATION

¢ High power gain

Low intermodulation distortion
e Easy power control

e Good thermal stability

o Withstands full load mismatch

¢ Gold metallization ensures
excellent reliability.

MBBo72 - 2

DESCRIPTION

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

The transistor has a 4-lead, SOT123 Fig.1 Simplified outline and symbol.
flange envelope, with a ceramic cap.
All leads are isolated from the flange.

A marking code, showing CAUTION
gate-source voltage (Vgs)
information is provided for matched The device is supplied in an antistatic package. The gate-source input must
pair applications. Refer to the be protected against static charge during transport and handling.
'"General’ section for further
information. WARNING
PINNING - SOT123 Product and environmental safety - toxic materials
PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispose
o of this product should be aware of its nature and of the necessary safety
Source precautions. After use, dispose of as chemical or special waste according
3  |gate to the regulations applying at the location of the user. It must never be
4 source thrown out with the general or domestic waste.

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

MODE OF f Vos Isa P, G, Mo d,
OPERATION (MHz) (v) (mA) W) (dB) (%) (dB)
class-A 28 50 800 8 (PEP) > 24 - < -40
class-AB 28 50 150 30 (PEP) typ. 24 typ. 40 typ. =35
(note 1)
CW, class-B 108 50 30 30 typ. 20 typ. 65 -

Note

1. 2-tone efficiency.
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HF/VHF power MOS transistor BLF175
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vps drain-source voltage - 110 \
+Vgs gate-source voltage - 20 \
Ip DC drain current - 4 A
P total power dissipation upto T, =25°C - 68 w
Tug storage temperature -65 150 %€
T; junction temperature - 200 °C

THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
R jmb thermal resistance from junction to mounting base Ty =25 °C; P, =68 W 2.6 KW
R mo-h thermal resistance from mounting base to heatsink T =25°C; Py =68 W 0.3 KW
10 e 7Z21151.1
100 .
ID Ptot j
(w)
(A) N =
A \ 80 ~
1 [/ N@) ™~
K \\ - '\\\ (2)
1 // Sy
40 N \'-
T~
N
N
20
{
o | | | | |
0.1 0 40 80 120 160
1 10 100 T4 (%)
Vs V)

(1) Current is this area may be limited by Rpg ). (1) Continuous operation.

() Tp=25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF175
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verypss drain-source breakdown voltage |lp =10 mA; V45 =0 110 |- - \
Ipss drain-source leakage current Vgs=0; Vpg =50V - - 100 |pA
lass gate-source leakage current +Ves=20V; Vpg=0 - - 1 HA
Vasqn) gate-source threshold voltage lp=10mA; Vpg=10V 2 - 45 \'
AVgs gate-source voltage difference of |ly=10mA; Vps=10V - - 100 [mV

matched pairs
Oss forward transconductance lp=1A;Vpg=10V 11 1.6 |- S
Rosion) drain-source on-state resistance |lp=1A;Vgs=10V - 0.75 (1.5 Q
lpsx on-state drain current Vee=10V; Vpg=10V - 5.5 - A
Ci input capacitance Vs =0; Vpg=50V; f=1MHz - 130 |- pF
Cos output capacitance Vas=0; Vps =50 V;f=1MHz - 36 - pF
Co feedback capacitance Ves=0; Vps=50V; f=1MHz - 3.7 |- pF
0 MCA277 6 MCA276
TC. | —
(mV/K) Ip //
-1.0 (A)
4
-2.0 /|
-3.0
L1 2
-4.0
-5.0 0
0.01 0.1 1 0 10
Ip (A) Ves (V)
Vps=10V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF175
15 MCA275 400 MCA274
c
Rps(on)
(pF)
® / 300
4
/ |
200
\ T— CIS
05 e
100 Yo
T Cosl_
0] 0
0 50 1 150 0 10 20 30 40 50
Tj (°C) Vps (V)

lp=1A; Vgg=10V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs = 0; =1 MHz.

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

150 MCA273

CFS
(pF)

100

50

0 10 20 30 40 50
Vps (V)

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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HF/VHF power MOS transistor BLF175

APPLICATION INFORMATION FOR CLASS-A OPERATION
T, = 25 °C; Ry, mo.n = 0.3 K/W; unless otherwise specified.

RF performance in SSB operation in a common source circuit.
f, = 28.000 MHz; f, = 28.001 MHz.

d d
PL f VDS IDQ Gp (dé) (dé) RGS
W) (MHz) v) (mA) (dB) it i) | Gee D @
0 to 8 (PEP) 28 50 800 >24 > 40 <-40 24
typ. 28 typ. —44 typ. -64 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.

MCA272 MCA271
40 0
Gp d3
(dB) (dB)
30 =20
/“)s
20 -40 —
}/
/
10 —-60 /
0 -80
0 5 10 15 20 0 5 10 15 20
PL (W) PEP P (W) PEP
Class-A operation; Vps = 50 V; Ipg = 0.8 A; Class-A operation; Vps = 50 V; Ipg = 0.8 A;
Rgs = 24 Q; f, = 28.000 MHz; f, = 28.001 MHz. Res = 24 Q; f, = 28.000 MHz; f, = 28.001 MHz.
solid line: T, = 25 °C. solid line: T, = 25 °C.
dotted line: T, = 70 °C. dotted line: T, = 70 °C.
Fig.9 Power gain as a function of load power, Fig.10 Third order intermodulation distortion as
typical values. a function of load power, typical values.
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HF/VHF power MOS transistor BLF175
40 MCA270 20 MCA269
Cp
(dB)
30 d3
(dB)
20 —-40
//——
et
10
0 —60
0 10 20 30 40 0 10 20 30 40
f (MHz) f (MHz)
Class-A operation; Vpg =50 V; oo = 0.8 A; Class-A operation; Vpg = 50 V; Ipq = 0.8 A;
P.=8W (PEP); Rgs =24 Q; f, - f,= 1 MHz. P.=8 W (PEP); Rgs =24 Q; f, - f, = 1 MHz.
Fig.11 Power gain as a function of frequency, Fig.12 Third order intermodulation distortion as
typical values. a function of frequency, typical values.

_1 50 Q
output
c9 2

50 Q

input Smm—

+Vg ::I L

MCA279

f =28 MHz.

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.
Ct multilayer ceramic chip capacitor 39 pF
(note 1)
Cc2 multilayer ceramic chip capacitor 3x10nF 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 3x 100 nF 2222 852 47104
c8 aluminium electrolytic capacitor 10 puF, 63V 2222 030 28109
Cc9 multilayer ceramic chip capacitor 24 pF
(note 1) ‘
L1 4 turns enameiled 0.6 mm copper 86 nH length 3.3 mm;
wire int. dia. 5 mm;
leads 2 x 2 mm
L2 36 turns enamelled 0.7 mm copper | 20 pH length 30 mm; 4330 030 30031
wire wound on a rod grade 4B1 int. dia. 5 mm
Ferroxcube drain choke
L3 grade 3B Ferroxcube wideband RF 4312 020 36640
choke
L4 8 turns enamelled 1 mm copper 189 nH length 9.5 mm;
wire int. dia. 5 mm;
leads 2 x 3 mm
R1 0.4 W metal film resistor 24 Q
R2 0.4 W metal film resistor 1500 Q
R3 0.4 W metal film resistor 10 Q
T1 4 : 1 transformer; 18 turns twisted dimensions 4322 020 97171
pair of 0.25 mm copper wire with 9x6x3mm
10 twists per cm, wound on a
grade 4C6 toroidal core
Note

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
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HF/VHF power MOS transistor BLF175

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.
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HF/VHF power MOS transistor BLF175
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Ty =25 °C; Ry, mon = 0.3 K/W; unless otherwise specified.
RF performance in SSB operation in a common source circuit.
f, = 28.000 MHz; f, = 28.001 MHz.
d d
P f Vos Iba G, Dn (dé) (dé) Ras
W) | (MHz) (V) (mA) (dB) ) | (ote1) | motet) | @
30 (PEP) 28 50 150 typ. 24 typ. 40 typ. -35 typ. 40 22
(note 2)
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 P, = 30 W
single tone under the following
conditions:

Vps = 50 V; f = 28 MHz.

MCA268
28

Gp
(dB)
26

24

22

20
0

20 40 60
P (W) PEP

Class-AB operation; Vs =50 V; I5o=0.15 A;
Res =22 Q; f, = 28.000 MHz; f, = 28.001 MHz.

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

MCA267
60

(%) ///,,——

50 A

40

30

/

20
0 20 40 60
P (W) PEP
Class-AB operation; Vpg =50 V; Ipg=0.15 A;
Rgs = 22 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.16 Two tone efficiency as a function of load
power, typical values.
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HF/VHF power MOS transistor BLF175
0 MCA266 0 MCA265
da ds
(dB) (dB)
-20 -20
— =
—40 —-40 e
—60 —60
0 20 40 60 0 20 40 60
PL (W)PEP PL (W) PEP
Class-AB operation; Vpg =50 V; Ipg=0.15 A; Class-AB operation; Vps =50 V; [po=0.15 A;
Rgs =22 Q; f, = 28.000 MHz; f, = 28.001 MHz. Rgs =22 Q; f, = 28.000 MHz; f, = 28.001 MHz.
Fig.17 Third order intermodulation distortion as Fig.18 Fifth order intermodulation distortion as a
a function of load power, typical values. function of load power, typical values.

f c10

50 0
output

F +Vp

+Vg

f =28 MHz.

Fig.19 Test circuit for class-AB operation.

September 1992 97



Philips Semiconductors

Product specification

HF/VHF power MOS transistor BLF175
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C10 multilayer ceramic chip capacitor 62 pF
(note 1)
C2, C4, C8, C11 film dielectric timmer 5to 60 pF 2222 809 07011
C3 multilayer ceramic chip capacitor 51 pF
(note 1)
C5, C6, C9 multilayer ceramic chip capacitor 100 nF 2222 852 47104
c7 multilayer ceramic chip capacitor 10 pF
(note 1)
C12 aluminium electrolytic capacitor 10 puF, 63V 2222 030 28109
L 9 turns enamelled 1 mm copper 280 nH length 11 mm;
wire int. dia. 6 mm;
leads 2 x 4 mm
L2, L3 stripline (note 2) 30Q length 10 mm;
width 6 mm
L4 14 turns enamelled 1 mm copper 1650 nH length 20 mm;
wire int. dia. 12 mm;
leads 2 x 2 mm
L5 10 turns enamelled 1 mm copper 380 nH length 13 mm;
wire int. dia. 7 mm;
leads 2 x 3mm
L6 grade 3B Ferroxcube wideband RF 4312 020 36640
choke
R1 0.4 W metal film resistor 22Q
R2 0.4 W metal film resistor 1 MQ
R3 0.4 W metal film resistor 10Q
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 (g, = 4.5),

thickness 1.6 mm.
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HF/VHF power MOS transistor BLF175

150 mm

70 mm

7226025

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.

September 1992 99



Philips Semiconductors Product specification
HF/VHF power MOS transistor BLF175
MCA264 50 MCA263
— Z)
20 (@
b \ 40
i RL
@) _
10 al -
0 20
N
B \\\\\\\~ 10 —
Xi XL
)
0 10 20 30 40 0 10 20 30
f (MHz) f (MHz)

Class-AB operation; Vps =50 V; Ipq = 0.15 A;
P, =30 W (PEP); Rgs =22 Q.

Fig.21 Inputimpedance as a function of

frequency (series components), typical values.

Class-AB operation; Vpg =50 V; Ipq = 0.15 A;
P_=30 W (PEP); Rgs =22 Q.

Fig.22 Load impedance as a function of
frequency (series components), typical values.

MCA262
30

(dB)

20

0 10 20 30
f (MHz)

Class-AB operation; Vpg = 50 V; Ipq = 0.15 A;
P_=30 W (PEP); Rgg =22 Q.

Fig.23 Power gain as a function of frequency,
typical values.
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HF/VHF power MOS transistor BLF175

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

MODE OF f Vos Ioa P G, Mp Ras
OPERATION (MHz) v) (mA) (W) (dB) (%) Q
CW, class-B 108 50 30 30 typ. 20 typ. 65 10
10 MCA261 50 MCA260
Zp
Z; \ ()
(Q; 40 \
RL
5
N~ | 30 \
i 20 XL
10
Xj /,—————""—_ ™~
\fv/
5 100 200 % 100 200
f (MHz) f (MHz)
Class-B operation; Vg = 50 V; Ipq = 30 mA; Class-B operation; Vpg = 50 V; Ipq = 30 mA;
P.=30W; Rgg =10 Q. P.=30W; Rgs=10Q.
Fig.24 Input impedance as a function of Fig.25 Load impedance as a function of

frequency (series components), typical values. frequency (series components), typical values.
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HF/VHF power MOS transistor

BLF175

30

MCA259

(dB)

20

f (MHz)

P =30 W; Rgs =10 Q.

typical values.

Class-B operation; Vpg = 50 V; lpq = 30 mA;

Fig.26 Power gain as a function of frequency,
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HF/VHF power MOS transistor

FEATURES

High power gain

e Low intermodulation distortion
e Easy power control

e Good thermal stability

o Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for industrial and military
applications in the HF/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 (Vgg)
information is provided for matched
pair applications. Refer to the
‘General’ section for further
information.

PINNING - SOT121

Product specification

BLF177

PIN CONFIGURATION

MLA876

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

PIN DESCRIPTION
1 drain
2 source
3 gate
4 source

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, = 25 °C in a common source test circuit.

MODE OF f Vos P, G, No d, ds
OPERATION (MHz) (V) w) (dB) (%) (dB) (dB)
SSB class-AB 28 50 150 (PEP) > 20 > 35 < =30 < =30
CW class-B 108 50 150 typ. 19 typ. 70 - -
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HF/VHF power MOS transistor BLF177

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vs drain-source voltage - 110 \
+Vgs gate-source voltage - 20 \
I DC drain current - 16 A
P total power dissipation uptoT,,=25°C - 220 W
Taq storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rin jmb thermal resistance from junction to mounting base max. 0.8 KW
R mb-h thermal resistance from mounting base to heatsink max. 0.2 KW
50 MRA906
300 MCA249
b .
A tot
( )10 4 \\ w) ~
=(1)Z X (2) \
7 NG 200 Ny
v N (1)
N ™~
™~ @ =
1 100
N
0
0.1 0 50 100 150
1 10 100 500 Th (°C)
Vps V)

(1) Current is this area may be limited by Rpg . (1) Short-time operation during mismatch.

(@) T =25°C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF177
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrioss drain-source breakdown voltage |ly =50 mA; Vgg=0 110 |- = \
Ioss drain-source leakage current Vs =:0; Vipe= 50V - - 25 |mA
lass gate-source leakage current Ve =20V; Vpg=0 - - 1 pA
Vasihy gate-source threshold voltage lp=50 mA; Vpg=10V 2 - 45 \
AVgs gate-source voltage difference of |l =50 mA; Vps=10V - - 100 [mV

matched pairs
Uss forward transconductance lp=5A;Vpg=10V 45 6.2 - S
Rbsion) drain-source on-state resistance |lp=5A;Vgg=10V - 0.2 0.3 Q
Iosx on-state drain current Vgs=10V; Vpg=10V - 25 - A
C. input capacitance Vas=0; Vpg=50V;f=1MHz - 480 (- pF
Cee output capacitance Vas=0; Vpg=50V;f=1MHz - 190 |- pF
C. feedback capacitance Ves=0; Vpg=50V; f=1MHz - 14 - pF
0 MCA248 30 MCA247
T.C.
(mV/K) Ip
-1 "
/
20 /
& 7 /
. L1 10 /
4 L]
-5 0 /
0.01 0.1 1 10 0 5 10 15
Ip (A) Vgs (V)
Vps = 10 V; valid for T, = 25 to 70 °C.
Vpg=10V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.

September 1992

105



Philips Semiconductors

Product specification

HF/VHF power MOS transistor BLF177
mcB88ss
460 MCA246 1200
&
Rps(on)
(i (®F)
300 A 800
/ ‘T Cis
o / 400 \
D Cos
100
0 50 100 150 o
Tj (°C) 0 20 40 60
Vps (V)

lp="5A; Vg = 10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs = 0; f= 1 MHz.

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

MCA244
300

Crs
(pF)

200

100

0 10 20 30 40 50
Vps (V)

Ves =0; f=1MHz.

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

HF/VHF power MOS transistor BLF177
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Ty, =25 °C; Ry, mpn = 0.2 KIW; Z, = 6.25 + jO Q unless otherwise specified.
RF performance in SSB operation in a common source class-AB circuit.
f, = 28.000 MHz; f, = 28.001 MHz.

d, ds
MODE OF f Vs lpa P, G, Mo (dB) (dB)
0,
OPERATION (MHz) V) (A) (W) (dB) (%) (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:

Vps =50 V; f = 28 MHz at rated

output power.

30

MCA243

(dB)

20

200

PL (W) PEP

typical values.

Class-AB operation; Vpg = 50 V; g = 0.7 A;
Rgs = 5 Q; f, = 28.000 MHz; f, = 28.001 MHz.

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

60

MCA118

(%)

40

20

100 200
PL (W) PEP

Class-AB operation; Vpg =50 V; Ipg = 0.7 A;
Res =5 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.10 Two tone efficiency as a function of load
power, typical values.
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HF/VHF power MOS transistor BLF177
20 MCA242 20 MCA241
dj ds
(dB) == (dB)
L1
/ \\ ==
—40 ‘\\\\\-——”/, —-40
—-60 -60
0 100 0 100 200
PL (W) PEP PL (W) PEP

Class-AB operation; Vpg =50 V; Ipq = 0.7 A;
Rgs =5 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.11 Third order intermodulation distortion as

Class-AB operation; Vpg = 50 V; Ipq = 0.7 A;
Rgs = 5 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.12 Fifth order intermodulation distortion as a

a function of load power, typical values. function of load power, typical values.

output
input 500

50Q

7223075

f =28 MHz.

Fig.13 Test circuit for class-AB operation.

September 1992 108



Philips Semiconductors

Product specification

HF/VHF 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 56 pF

(note 1)
C3, C11 multilayer ceramic chip capacitor 62 pF
(note 1)
C5, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104
c7 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C5 multilayer ceramic chip capacitor 10 nF 2222 852 47103
Cc7 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
Cc8 electrolytic capacitor 22pF, 63V
C9, C10 multilayer ceramic chip capacitor 20 pF
. (note 1)
Cci12 multilayer ceramic chip capacitor 100 pF
(note 1)
C15 multilayer ceramic chip capacitor 150 pF
(note 1)
L1 5 turns enamelled 0.7 mm copper 133 nH length 4.5 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
L2, L3 stripline (note 2) 411 Q length 13 x 6 mm
L4 7 turns enamelled 1.5 mm copper 236 nH length 12.5 mm;
wire int. dia. 8 mm;
leads 2 x 5 mm
L5 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L6 5 turns enamelled 2 mm copper 170 nH length 11.5 mm;
wire int. dia. 8 mm;
leads 2 x 5 mm
R1, R2 1 W metal film resistor 10 Q
R2 0.4 W metal film resistor 10 kQ
R3 0.4 W metal film resistor 1 MQ
R5 1 W metal film resistor 10 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 PTFE fibre-glass dielectric (g, = 2.2),

thickness 1.6 mm.
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HF/VHF power MOS transistor BLF177
10 MCA236 30 MCA237
Z; Gp
@) (dB) =
el | =
5 20
~—ri |
0 \ 10
\‘\ xj
5 0
0 10 20 30 0 10 20 30
f (MHz) f (MHz)
Class-AB operation; Vpg =50 V; Ipq=0.7 A; Class-AB operation; Vpg =50 V; Ipq = 0.7 A;
P_ =150 W (PEP); Rgs = 6.25 Q; R_ = 6.25 Q. P_ =150 W (PEP); Rgs =6.25 Q; R =6.25 Q.
Fig.14 Input impedance as a function of Fig.15 Power gain as a function of frequency,
frequency (series components), typical values. typical values.
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HF/VHF power MOS transistor BLF177
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.2 K/W; Ry = 15.8 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
MODE OF f Vs Isa P, G, Mo
OPERATION (MHz2) (\%) (A) (W) (dB) (%)
CW, class-B 108 50 0.1 150 typ. 19 typ. 70
30 MCA240 100 MCA239
Cp
(d8) n
. (%)
20 ——— | T |
50
10
o] 0
0 100 200 0 100 200
PL(W) PL(W)
Class-B operation; Vpg = 50 V; Ipg = 100 mA; Class-B operation; Vpg = 50 V; Ipg = 100 mA;
Rgs = 15.8 Q; f = 108 MHz. Rgs = 15.8 Q; f = 108 MHz.
Fig.16 Power gain as a function of load power, Fig.17 Two tone efficiency as a function of load
typical values. power, typical values.

September 1992

111



Philips Semiconductors Product specification

HF/VHF power MOS transistor BLF177
200 - MCA238
w /1
/
0

PinW)

Class-B operation; Vpg = 50 V; Ipq = 100 mA;
Rgs = 15.8 Q; f = 108 MHz.

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

output
input 500
50 Q
H c7 c11 Re C12 MCA250
[ \ YAHA—————1R
Je
+———o0+Vp
R5 c19
— ]

R4

f=108 MHz.

Fig.19 Test circuit for class-B operation.
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HF/VHF power MOS transistor BLF177
List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2,C16,C18 | film dielectric trimmer 251020 pF 2222 809 07004
C3 multilayer ceramic chip capacitor 20 pF

(note 1)
C4,C5 multilayer ceramic chip capacitor 62 pF
(note 1)
Cse, C7, Cg9, C10 multilayer ceramic chip capacitor 1nF
(note 1)
(03] multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cc11 multilayer ceramic chip capacitor 10 nF 2222 852 47103
c12 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C13,C14 multilayer ceramic chip capacitor 36 pF
(note 1)
C15 multilayer ceramic chip capacitor 12 pF
(note 1)
C17 multilayer ceramic chip capacitor 5.6 pF
(note 1)
c19 electrolytic capacitor 44 uF, 63V 2222 030 28478
L1 3 turns enamelled 0.8 mm copper |22 nH length 5.5 mm,;
wire int. dia. 3 mm;
leads 2 x 5 mm
L2 stripline (note 2) 64.7 Q 31 x3mm
L3, L4 stripline (note 2) 411 Q 10 x 6 mm
L& 6 turns enamelled 1.6 mm copper 122 nH length 13.8 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
L6 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L7 1 turn enamelled 1.6 mm copper 16.5 nH int. dia. 9 mm;
wire leads 2 x 5 mm
L8 2 turns enamelled 1.6 mm copper | 34.4 nH length 3.9 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
R1, R2 1 W metal film resistor 31.6Q
R3 0.4 W metal film resistor 1kQ
R4 cermet potentiometer 5kQ
R5 0.4 W metal film resistor 442 Q
R6 1 W metal film resistor 10Q
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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HF/VHF power MOS transistor BLF177

7222995

174 mm

70 mm

7222996

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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HF/VHF power MOS transistor BLF177
DY MCA234 10 MCA233
Zj
@
2 \\\\ T Z \
() \
0 RL
5
~2 = \
e
// / ]
7 S
-6 0
0 1 200 0 100 200
f (MHz) f (MHz)

Class-B operation; Vps =50 V; Ipq = 0.1 A;
P, =150 W; Rgg = 15 Q.

Fig.21 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg =50 V; Ipg =0.1 A;
P =150 W; Rgs =15 Q.

Fig.22 Load impedance as a function of
frequency (series components), typical values.

=4 Z | wmsa3rs

Fig.23 Definition of MOS impedance.

MCA235
30

(¢8) N

20 SN

f (MHz)

Class-B operation; Vpg =50 V; Ipg = 0.1 A;
P.=150 W; Rgg=15 Q.

Fig.24 Power gain as a function of frequency,
typical values.

September 1992

115




Philips Semiconductors Product specification
T e e L T T e L S e e T e S V|

HF/VHF power MOS transistor BLF221

FEATURES PIN CONFIGURATION

e High power gain

e Easy power control
Gold metallization ’ e d
Good thermal stability [ e g @ .
Withstands full load mismatch. i MBB072- 2
Bottom view MSB009 - 1

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications

transmitter applications in the CAUTION
HF/VHF frequency range.

Fig.1 Simplified outline and symbol.

The device is supplied in an antistatic package. The gate-source input must

iR I eaRaalc i be protected against static charge during transport and handling.

3-lead, SOT5 (TO-39/3) metal

envelope, with the source connected
to the case. WARNING

Product and environmental safety - toxic materials

PINNING - TO-39/3 This product contains beryllium oxide. The product is entirely safe provided
PIN DESCRIPTION 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

1 rain g ) . .

U safety precautions. After use, dispose of as chemical or special waste
2 |oate according to the regulations applying at the location of the user. It must
3 source never be thrown out with the general or domestic waste.

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

f v P G n
MODE OF OPERATION o L p y
(MHz) V) w) (dB) (%)
CW, class-B 175 12.5 2 > 10 > 50
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HF/VHF power MOS transistor BLF221
LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 40 \Y
+Vgs gate-source voltage - 20 \'
Iy DC drain current - 1 A
P total power dissipation uptoT,,=25°C - 8 W
Tug storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
R jmb thermal resistance from junction to mounting base 22 KW
Rin mo-h thermal resistance from mounting base to heatsink 3 KW
. MRAS07 12 MCB814
p
Ptot
(A) W \\
.
~ P
1
, N | TN
— )7 G ™
A 4 \
- N g
0'11 10 100 00 40 80 120 160
Vps V) Th (°€)

(1) Current is this area may be limited by Rpgop)- (1) Continuous operation.

(2) T =26°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF221
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
Veross drain-source breakdown voltage |l =3 mA; Vgs=0 40 |- - v
loss drain-source leakage current Vas=0; Vps =125V - - 10 HA
lass gate-source leakage current +Vgs=20V; Vps=0 - - 1 pA
Vasan gate-source threshold voltage lp=3mA; Vps=10V 2 - 4.5 Vv
O1s forward transconductance lp=03A;Vps=10V 80 135 |- mS
Rops(on) drain-source on-state resistance |l =0.3 A; Vgg=15V - 3.5 4 Q
Ipsx on-state drain current Vgs=15V; Vpg=10V - 1.3 |- A
Ce input capacitance Vas=0; Vpg=125V;f=1MHz |- 53 |- pF
Cs output capacitance Vos=0; Vpg=125V;f=1MHz |- 78 |- pF
Ch feedback capacitance Ves=0; Vps=125V;f=1MHz |- 1.8 |- pF

15 mMCB812 1600 mMcB813
Ip L~
T.C. A
(mV/K) L 4
10 1200 //

0 o 400 i/
L+ /
-5 5 /
1 10 100 1000 0 4 8 12 16 20
Ip (mA) Ves (V)
Vps=10V.
Vos=10V; T;=25°C.

Fig.4 Temperature coefficient of gate-source

voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source

values. voltage, typical values.
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HF/VHF power MOS transistor BLF221
5 MCB811 30 mMCcB810
Rps(on)
(@) = c
s P (eF)
/
20
3 \
N
2 N |
10
N Cis B i
y —
0 0
0 40 80 120 160 0 4 8 12 6
Tj (°C) Vps (V)
VGS=15 V; |0=0.3A. VGS=O;f=1 MHz.
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.
5 MCB809
Crs
(pF)
N
3 \\
2 == —
i
0
(o] 4 8 12 16
Vos (V)
Vgs =0; f=1MHz.
Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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HF/VHF power MOS transistor BLF221
APPLICATION INFORMATION FOR CLASS-B OPERATION
Tmp = 25 °C; Rgg = 237 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
f Vos lpa P, G, Mo
MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)
CW, class-B 175 12.5 20 2 >10 >50
typ. 13 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:
Vps = 156.5V; f =175 MHz at rated
load power.
20 MCB808 100 4 MCB807
Gp K} PL
(@8) N *) ™)
16 80
\\Gp 3
N\ —T
12 D 60
LN
= N 2
8 AN 40
2
4 20
0 0 0
1.0 1.5 2.0 2.5 3.0 3.5 0 0.2 0.4 0.6 0.8
PL (W) PN

Class-B operation; Vpg = 12.5 V; I, = 20 mA;
f =175 MHz.

Fig.9 Power gain and efficiency as a functions
of load power, typical values.

Class-B operation; Vpg = 12.5 V; lpg = 20 mA;
f=175 MHz.

Fig.10 Load power as a function of input power,
typical values.
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HF/VHF power MOS transistor BLF221

c10

c8
1 L_{ 500

i output

50 0
input

CH

MCAB15

f=175 MHz.

Fig.11 Test circuit for class-B operation.
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HF/VHF power MOS transistor BLF221
List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C1 film dielectric trimmer 2to 9 pF 2222 809 09005
C2, C9 film dielectric trimmer 2to 9 pF 2222 809 09002
C3,C5 multilayer ceramic chip capacitor 1nF, 500 V

(note 1)
C4,C6 multilayer ceramic chip capacitor 2x 100 nF 2222 852 47104
in parallel,
50V
Cc7 Sprague electrolytic tantalum 22uF, 35V
capacitor
C8 multilayer ceramic chip capacitor 5.1 pF, 500 V
(note 1)
Cc10 multilayer ceramic chip capacitor 9.1 pF, 500 V
(note 1)
L1 6 turns enamelled 0.8 mm copper 137 nH length 5.1 mm
wire 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 57 nH length 5 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L5 9 turns enamelled 1 mm copper 355 nH length 11 mm
wire 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 28322 151 72371
R2 0.4 W metal film resistor 1kQ 2322 151 71002
R3 0.4 W metal film resistor 1MQ 2322 151 71005
R4 10 turns cermet potentiometer 5kQ
R5 0.4 W metal film resistor 7.5 kQ 2322 151 77502
R6 1 W metal film resistor 10Q 2322 153 51009
Notes

s

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 (g, = 2.2),

thickness 1.6 mm.
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HF/VHF power MOS transistor BLF221

100 mm

MBA382

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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HF/VHF power MOS transistor BLF221
250 MGEA06 50 MCB80S
Z; 2
@ 200 ()
40 -
150 \\ e
N <
100 NC 30 ~
50 e
= 20
0 %L
/'—"
-50 == 10 //
—100 N % et >
L P " “
0 50 100 150 200 0 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vpg = 12.5 V; lpq = 20 mA;
Rgs =237 Q; P =2 W.

Fig.13 Inputimpedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 12.5 V; g = 20 mA;
Res =237 Q; P =2 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zj ZL a3z

Fig.15 Definition of MOS impedance.

MCBB04

0 50 100 150 200
f (MHz)

Class-B operation; Vpg = 12.5 V; lpq = 20 mA,;
Rgs =237 Q; P =2 W.

Fig.16 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor BLF225

FEATURES PIN CONFIGURATION

e Easy power control
¢ Good thermal stability
o Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor

MBBo72 -2
designed for communications
transmitter applications in the VHF
frequency range.
The transistor is encapsulated in a
4-lead, SOT123 flange envelope, Figd Simolif i |
with a ceramic cap. All leads are 19:1 -Simeiilied outiineand symiel,
isolated from the flange.
PINNING - SOT123 CAUTION
PIN DESCRIPTION The device is supplied in an antistatic package. The gate-source input must
i drain be protected against static charge during transport and handling.
2 source
3 gate WARNING
4 Souice 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, = 25 °C in a common source test circuit.

f Vos P, G, Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 175 12.5 30 >8.5 > 60
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VHF power MOS transistor BLF225

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 40 \%
Vs gate-source voltage - 20 \
Iy DC drain current - 9 A
Pii total power dissipation uptoT,,=25°C — 68 W
Tay storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rin jmb thermal resistance from junction to mounting base 2.6 KW
R mo-h thermal resistance from mounting base to heatsink 0.3 KW
50 MRAS15 100 MCB163
P
| tot
(E) )
80
10 ™~
— N
= ()2 <@ g0 O
il \\\ Q) \
NG po \ Na
1
RS
20
0
0 40 80 120 160
0.1 Th (°C)
1 10 100
Vps (V)
(1) Current is this area may be limited by Rpg(or. (1) Continuous operation.
(2) Top, =25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF225
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR')DSs drain-source breakdown voltage | Vgs = 0; I, = 30 mA 40 - - \"
Ipss drain-source leakage current Vags=0; Vpg =125V - - 1 mA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 pA
Vasih gate-source threshold voltage lp=30mA; Vpg=10V 2 - 45 |V
Ors forward transconductance lp=385A;Vps=10V 15 |22 |- S
Rbs(on) drain-source on-state resistance |l =3.5A;Vgg=15V - 025 |035 |Q
losx on-state drain current Ves=15V; Vpg=10V - 16 - A
Ce input capacitance Vas=0; Vpg=125V;f=1MHz |- 120 |- pF
Cee output capacitance Vas=0; Vps=125V;f=1MHz |- 140 |- pF
Cs feedback capacitance Vas=0; Vps=125V;f=1MHz |- 20 - pF

y MEA741 5 Yprzaa-1

T.C. |

(MmV/K) D
4 * -
/ 15 ,/

il 5 /

—4 /”‘—" /
/
0 /
2 1 0 5 10 15 20
10 10 1w 10 Vs )
Vps=10 V.
- Vpg=10 V.
Fig.4 Temperature coefficient of gate-source ) ) )
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF225
MCB166 MEA739
0.5 600
Rps(on)
@) c
0 (PF) \
0.3 400
T \
0.2 \ Biss
0.1 - \.\
| — Cis T e
0
0 50 100 150
¢ G ¢ 0 4 8 12 16
Vos V)

Ves=15V;lp=35A.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs =0;f=1MHz.

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

MRA242 - 1

60
Crs
(pF)

50

40 \

=
L

20

10

0 4 8 12 16
Vps V)

Vas=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF225

APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.3 K/W; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.

f Vs Iba P G, Ne
MODE OF OPERATION (MH2) W) (mA) W) (dB) (%)
CW, class-B 175 125 100 30 >8.5 > 60
typ. 9.5 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:

Vps =155 V; f = 175 MHz at rated

load power.
MCB161 MEA740

20 80 50
Gp // m P L
(d8) P ) W) =

15 60 40

& /4
30 -
10 \ ~ 40 /
NS %
N 20 /
5 20 /
.
2 0 [
0 10 20 30 40 50
PLW) 0
0 4 8 pyw 12
Class-B operation; Vg = 12.5 V; Ipg = 100 mA,; Class-B operation; Vps = 12.5 V; lpq = 100 mA,;
f=175 MHz. f= 175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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50 Q
input

MCB173

f=175 MHz.

Fig.11 Test circuit for class-B operation.
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VHF power MOS transistor BLF225

List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 film dielectric trimmer 4 to 40 pF 2222 809 07008
C2,C10 film dielectric trimmer 5 to 60 pF 2222 809 07011
C3 multilayer ceramic chip capacitor 100 pF, 500 V
(note 1)
C4 ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C5 multilayer ceramic chip capacitor 680 pF, 500 V
(note 1)
Cé electrolytic capacitor 10 uF, 63V 2222 030 38109
c7 polyester capacitor 100 nF, 250 V
C8 multilayer ceramic chip capacitor 43 pF, 500 V
(note 1)
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) 31Q 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 0.4 W metal film resistor 1kQ 2322 151 51002
R2 0.4 W metal film resistor 1 MQ 2322 151 51005
R3 10 turns cermet potentiometer 5kQ
R4 0.4 W metal film resistor 10Q 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 (g, = 4.5),
thickness Y46 inch.
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150 mm

Q
i
o

=

o

7226463

o
o o

7226464

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
10 MCB170 4 MCB171
ZL
Zi
o = @
0 . —t 1 | | RL
2 | ——
/
-10 /, 1
Xj 0 ==
-20 Tt X
. S
-30 =2
0 50 100 150 200 0 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vpg = 12.5 V; Ipg = 100 mA;
P =30 W.

Fig.13 Input impedance as a function of
frequency (series components), typical values.

Class-B operation; Vpg = 12.5 V; Ipg = 100 mA;
P.=30W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zi Z| Msas

Fig.15 Definition of MOS impedance.

MGA053
30
Gp
(dB)
20
N
\\
10 I~
0
0 50 100 150 200
f (MHz)

Class-B operation; Vpg = 12.5 V; lpg = 100 mA;
P =30 W.

Fig.16 Power gain as a function of frequency,
typical values.

September 1992



Philips Semiconductors Product specification
R T e e e e e e e D ey S S e et

HF/VHF power MOS transistor BLF241
FEATURES PIN CONFIGURATION
e High power gain

Easy power control
Good thermal stability

o Withstands full load mismatch
Gold metallization ensures @ d
excellent reliability. . g s

MBBO72 - 2

Bottom view MSB009 - 1

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for professional transmitter

applications in the HF/VHF Fig.1 Simplified outline and symbol.
frequency range.

The transistor is encapsulated in a
3-lead SOT5 (TO-39) metal
envelope with the drain connected
to the case. The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

CAUTION

PINNING - SOT5
PIN DESCRIPTION
1 source
2 gate
3 drain

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

f Vos | P G n
MODE OF OPERATION (MHz) ) (n?QA) W) (dBp) (%:’)
CW, class-AB 175 12.5 100 2 > 10; < 50;
typ. 12.5 typ. 55
CW, class-B 175 28 10 3 typ. 14 typ. 50
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HF/VHF power MOS transistor BLF241
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 65 \"
+Vas gate-source voltage - 20 \"

Ip DC drain current - 0.8 A
Py total power dissipation upto T, =25°C - 8.75 w
Teig storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rih jmb thermal resistance from junction to mounting base 20 KW
5 Masars - 7221742
'p
(A) Plot
W)
1
=02 ~ ’ -
R
\\ <
0.1 5 g
0
0.01 0 50 100 T ©c) 150
; 10 100
Vos ™)

(1) Current is this area may be limited by Rpgyp- (1) Short-time operation during mismatch.

(@) T.s=25"C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF241
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |lp =50 mA; Vgs=0 65 - - \
loss drain-source leakage current Vas=0; Vps =28V - - 10 pA
lass gate-source leakage current +Vgs=20V; Vps=0 - - 1 pA
Vasih gate-source threshold voltage lp=3mA; Vpg=10V 2 - 4.5 \)
Oss forward transconductance lp=03A;Vps=10V 0.16 |0.24 |- S
Rops(on) drain-source on-state resistance |l =0.3 A;Vgg=10V - 3.3 5 Q
lpsx on-state drain current Vas=10V; Vpg=10V - 1.2 - A
Ce input capacitance Vgs=0; Vps=125V;f=1MHz |- 16 - pF
Ci output capacitance Vas=0; Vpg=125V;f=1MHz (- 13 - pF
Ce feedback capacitance Vgs=0; Vps=125V;f=1MHz |- 24 |- pF

MBB777
4
15 7221753
T.C.
(MV/K) I i
2 (A) /
/ 1 /
0 ///
A /
L~ 05
-2
, /
) 0 5
=4 Vae (V)
0 100 200 | (mpy 300 gs
Vps=12.5 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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6 MBB778 30 MBB776
R DS (on) /,/ c \

@) (pF)
4 ,/ 20 \
] Y
\$\ Cis
\
2 10 \&
0 0
0 50 100 7 €0) 150 0 i 20 vpgm 3

Ip=0.3A; Vgg = 10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs =0; f=1MHz.

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

MBB775

Crs

(PF) \
4

0 10 20 yps(v) 30

Vgs =0; f=1MHz.

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

20 7221745

PoutW) °
solid line: Vpg = 12.5 V.
dotted line: Vpg =28 V.

Fig.9 Power gain as a function of load power,
typical values.
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HF/VHF power MOS transistor BLF241
5 7221751 80 7221741
Pout v -
W) Z (%)
4 /
/ 60 / A
5 / // — A i
/ LT | 40 -
sld
20
1
0 0
0 0.5 PIN(W) 1 0 2 4 POUTW) 6
solid line: Vpg=12.5 V. solid line: Vpg = 12.5 V; Ipg = 100 mA; Rgs = 220 Q.
dotted line: Vpg =28 V. dotted line: Vpg =28 V; Ipg = 10 MA; Ry = 47 Q.
Fig.10 Output power as a function of input Fig.11 Efficiency as a function of output power,
power, typical values. typical values.

APPLICATION INFORMATION
Ty =25 °C; Ry, mo-n = 0.2 K/W; unless otherwise specified.
RF performance in SSB operation in a common source circuit.

MODE OF f Vos Ia P, G, o Res

OPERATION (MHz) ) (mA) W) (dB) (%) (©)

CW class-AB 175 12.5 100 2 > 10 < 50 220
typ. 125 | typ. 55

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:

Vps =28 V; f = 175 MHz; T, = 70 °C;
R mon = 8.8 K/'W at rated output
power.
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HF/VHF power MOS transistor BLF241
output
input 50 Q
50 Q
f=175 MHz.
Fig.12 Test circuit.
List of components
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C6 film dielectric trimmer 4t0 40 pF 2222 809 07008
C2,C7 film dielectric trimmer 2.510 20 pF 2222 809 07004
C3,C5 multilayer ceramic chip capacitor 1nF 2222 581 13102
C4,C8 multilayer ceramic chip capacitor 100 nF 2222 852 47104
L1 6 turns enamelled 0.5 mm copper | 64.7 nH length 5.8 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L2 10 turns enamelled 0.5 mm copper | 178 nH length 7.4 mm
wire int. dia. 3.5 mm
leads 2 x 5 mm
L3 4 turns enamelled 1 mm copper 56.9 nH length 6.5 mm
wire int. 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 2x442 Q
in parallel
R2 0.4 W metal film resistor 100 kQ
R3 0.4 W metal film resistor 1 kQ
R4 0.4 W metal film resistor 10 Q
Note

1. AtVpg =28V operation, L3 =102.2 nH and R1 =2 x 95.3 Q in parallel.
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HF/VHF power MOS transistor

BLF241
+VG +\100
|
2 “q3 > ) ° i
—}F —{—F+— |
R2 R3
C5 — R4 CGD
: R1 2 o ol 1
] o @ %] %] 6 @ c7

1 =@ I =@ = [

@ Q@ %]
MEA812
112 mm
% [ ) o @ s
orivets
(5%)
o
2% %24

] strap stra.p[

55 mm
J oo

g

mounting
@ @ screws

%]
(9x)

MEA811

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 (Al,O,-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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HF/VHF power MOS transistor BLF241
20 7221746 50 7221739
Z, \\~
Gp @ T
(dB)
~
15 ™ X
N T
-50 /,
Wi
10 -100 -
0 100 200 0 100 f (MHz) 200

f (MHz)

Class-AB operation; Vpg = 12.5 V; lpq = 100 mA,;
Rgs = 220 Q.

Fig.14 Power gain as a function of frequency,

Class-AB operation; Vpg = 12.5 V; lpqg = 100 mA;
Rgs =220 Q.

Fig.15 Inputimpedance as a function of
frequency (series components), typical values.

typical values.
40 7221740
Z) ~
@) ]
\\F‘L
20
Xy
/‘//
A4
: 0 100
f (MHz) 200

Class-AB operation; Vpg = 12.5 V; Iy = 100 mA;
Rgs =220 Q.

Fig.16 Load impedance as a function of

frequency (series components), typical values.
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HF/VHF power MOS transistor BLF241
20 7221747 30 7221750
Z:
(ﬂl) 20 \\
G
(dg) N f
\.\ 10 —
15 0
N
-10 x;
//
L1
-20 —— ]
. 0 100 200 e 0 100 f (MHz) 200

f (MHz)

Class-B operation; Vpg = 28 V; lpg = 10 mA,;
Rgs =47 Q.

Fig.17 Power gain as a function of frequency,
typical values.

Class-B operation; Vpg = 28 V; 5o = 10 mA,;
Rgs = 47 Q.

Fig.18 Input impedance as a function of
frequency (series components), typical values.

7221748

150

ZL
Q)

100 \
—

50 AN

f (MHz)

Class-B operation; Vpg = 28 V; g = 10 mA;
Rgs =47 Q.

Fig.19 Load impedance as a function of

frequency (series components), typical values.
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HF/VHF power MOS transistor BLF242

FEATURES PIN CONFIGURATION

e High power gain

e Low noise

e Easy power control

e Good thermal stability

e Withstands full load mismatch
e Gold metallization ensures

excellent reliability. MBBo72- 2

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for professional transmitter Fig.1 Simplified outline and symbal.
applications in the HF/VHF
frequency range.

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

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

PINNING - SOT123 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain This product contains beryllium oxide. The product is entirely safe provided
2 source that the BeO disc is not damaged. All persons who handle, use or dispose
N of this product should be aware of its nature and of the necessary safety
s gaie precautions. After use, dispose of as chemical or special waste according
4 source 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 common source test circuit.

f Vos P Gp Mo

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

CW, class-B 175 28 5 =13 > 50
typ. 16 typ. 60
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HF/VHF power MOS transistor BLF242
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage = 65 v
Vs gate-source voltage - 20 v
Io DC drain current - 1 A
P total power dissipation uptoT,,=25°C - 16 w
Tag storage temperature —65 150 °C
T, junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
R jmb thermal resistance from junction | T, =25°C; P, =16 W 11 KW
to mounting base
B v thermal resistance from T5=25°,; Piu=16 W 0.3 KW
mounting base to heatsink
- MRA918
9| 20 MCA932
)
(A)
Ptot
1 = : ) @
— S,
— (1) A4 (2
/‘ XN 10 \(1)
0.1
O0 50 100 150
0.01 5
1 10 100 Th (°0)
Yos M

(1) Current is this area may be limited by Rpgop)- (1) Continuous operation.

(2) T =25 °C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF242
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgripss drain-source breakdown voltage |Vgs=0; I, =0.1 mA 65 - - v
Ipss drain-source leakage current Vos=0; Vpg =28V - - 10 HA
lass gate-source leakage current +Ves=20V; Vps=0 - - 1 HA
Vasin gate-source threshold voltage Ip=383mA; Vpg=10V 2 - 4.5 \
Oss forward transconductance Ip=03A;Vps=10V 0.16 (0.24 |- S
Robsion) drain-source on-state resistance |l;=0.3 A;Vgg=1V - 3.3 5 Q
lpsx on-state drain current Vgs=10V; Vpg=10V - 1.2 - A
Ce input capacitance Vas=0; Vps=28V;f=1MHz - 13 - pF
Ces output capacitance Vas=0; Vps=28V;f=1MHz - 94 |- pF
Cs feedback capacitance Vgs=0; Vps=28V;f=1MHz - 1.7 |- pF

MBB777
4 i 7221753
TC. -
(mV/K) I 1
2 (A) /
/ 1
0 ///
- /
/ 0.5
-2
T /
-4 %o g vas¥ °
0 100 200 Ip (mA) 300
Vpg=10V.
Vos=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF242
6 MBB778 30 MBB776
R DS (on) /,/ c \
Q) (pF)
4 ,/ 20 \\
/ \$\ Cis
10
o 0
0 50 100 T €0 150 0 10 20 vpow %

lp=0.3A; Vg =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs =0; f=1MHz.

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

MBB775

Crs
(pF)

0 10 20 Vps V) 30

Vgs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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HF/VHF power MOS transistor BLF242
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, = 25 °C; Ry, mo-n = 0.3 K/W; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
f \'/ | P G n R
MODE OF OPERATION 0s Do e P D 08
(MHz) (V) (mA) (W) (dB) (%) Q)
CW, class-B 175 28 10 5 >13 > 50 47
typ. 16 typ. 60

Noise figure (see Fig.11)

Vps=28V; lp=0.2A; f=175 MHz;
Rgs =47 Q; T, = 25 °C. Input and
output power matched for P = 5 W,

Ruggedness in class-B operation

The BLF242 is capable of
withstanding a load mismatch
corresponding to VSWR = 50

through all phases under the F =typ. 5.5dB.
following conditions:
Vps =28 V; f =175 MHz at rated
output power.
45 \ MCA933 65 - MCAQ35
N Gp //
Gp g PL
(dB) (%) W)
g
/‘
10 50 5
0 0 0
o] 5 10 0 0.5 1
PL (W) Pin(W)
Class-B operation; Vpg = 28 V; Ipq = 10 mA,; Class-B operation; Vs = 28 V; Ipg = 10 mA;
Rgs =47 Q; f= 175 MHz. Rgs = 47 Q; f= 175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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HF/VHF power MOS transistor BLF242

output
50 Q
input
50 Q

7221726

f=175 MHz.

Fig.11 Test circuit for class-B operation.

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 100 pF

(note 1)
C4,C8 ceramic chip capacitor 100 nF 2222 852 47104
Cé6 film dielectric trimmer 5to 60 pF 2222 809 08003
C9 electrolytic capacitor 22pF 40V
L1 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) 30Q 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 0.5 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 epoxy fibre-glass dielectric (g, = 4.5),
thickness 46 inch.
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150 mm

cs 3
B9,
c
—
ve— Ha =
— L4
U=
R1 —
= - L ? Lo L L 70 mm
C7
L2 13
\Q =W (@ - |

7221693.2

STRAP
STRAP

| 00 D oo

RIVET

7Z21694.1

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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MCA934 MCAS31
50 100
2 3
@
30 \\r' 2 RL
N (@)
~ ™.
10 B 50
0 XL //
-10
N N - 7
=% 100 200 % 100 200
f (MHz) f (MHz)

Class-B operation; Vg = 28 V; P = 30 W;
Rgs =47 Q; T, =25 °C.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vps =28 V; P =30 W;
Rgs =47 Q; T, =25°C.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

MCA930

20

f (MHz)

Class-B operation; Vpg =28 V; P =30 W;
Res = 47 Q; T, = 25 °C.

Fig.15 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor BLF244

FEATURES PIN CONFIGURATION

¢ High power gain

¢ Low noise figure

e Easy power control

e Good thermal stability

« Withstands full load mismatch

e 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 Fig.1 Simplified outline and symbol.
range.

The transistor is encapsulated in a
4-lead SOT123 flange envelope, CAUTION
with a ceramic cap. All leads are
isolated from the flange. The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

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

WARNING
PINNING - SOT123 Product and environmental safety - toxic materials
PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispose
2 of this product should be aware of its nature and of the necessary safety
s precautions. After use, dispose of as chemical or special waste according to
3 gate the regulations applying at the location of the user. It must never be thrown
4 source out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
f Vos P, G, Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 175 28 15 >13 > 50
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VHF power MOS transistor BLF244
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vps drain-source voltage = 65 \
+Vgs gate-source voltage - 20 \)

Ip DC drain current - 3 A

P total power dissipation uptoT,,=25°C - 38 w

Maig storage temperature -65 150 °C

T, junction temperature - 200 °C
THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ri jmb thermal resistance from Trp=25°C; Py =38 W 4.6 KW

junction to mounting base
R mo-h thermal resistance from Tow=25°C; Py =38 W 0.3 KW
mounting base to heatsink

MRA919
10 50 7221756
) Piot
(A) ‘W‘w 3
A \
)4 @ 30 2
1 4 \\
4 B ¥
Ve \ 20
\\
10
0.1 00 50 100 T, °0) 150
1 10 Vos ™) 100
(1) Current is this area may be limited byRpgr.- (1) Short-time operation during mismatch.
(2) T:5,=25°C. (2) Continuous operation.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF244
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Vgg=0;lp=5mA 65 - - Vv
Ipss drain-source leakage current Vgs=0; Vps =28V - - 1 mA
lass gate-source leakage current +Vas=20V; Vpg=0 - - 1 HA
Vasqh gate-source threshold voltage Ip=5mA; Vpg=10V 2 - 45 |V
AVgg gate-source voltage difference of |l =5 mA; Vpg=10V - - 100 |mV

matched devices
O5s forward transconductance Ip=0.75A; Vps=10V 0.6 - - S

Rosion) drain-source on-state resistance |l =0.75A; Vgg=10V - 0.8 1.5 Q
Insx on-state drain current Ves=10V; Vpg=10V B 5 - A
Ce input capacitance Vgs=0; Vps =28V, f=1MHz - 60 - pF
Co output capacitance Vas=0; Vps=28V; f=1MHz - 40 - pF
Cs feedback capacitance Vas=0; Vps=28V; f=1MHz - 45 |- pF
F noise figure (see Fig.13) Ip=05A;Vps=28V; R1=23Q; - 43 |- dB

Tiy= 25 °C;'t =176 MHz;
Rip moh = 0.3 KIW

5 7Z21761.1 6 E ; 7221760.2
TE! ‘ | | :
(MV/K) [ o

A
4 ” = i
-2 7 ,L/
pe 4%
_4 ol 1/
1171 2 /
-6
8 6 2
1 10 100 Iy (MA) 1000 0 4 8 12 v 16
D Gs (V)
Vps=10V.
Vs = 10 V; valid for T, = 25 to 125 °C. solid line: T; = 25 °C.
dotted line: T; = 125 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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BLF244

7221763.1

R Ds (on)
@

0 40 80 120 60

1
T (°c)

Ves=10V;lp=0.75 A,

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

7221758.1
160

c
(pF) \
120 \
80
\ C
e is
\\ Cos
40
0
0 VDS V)

Vgs=0; f=1MHz.

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

7221757

20

rs
(pF)

Vos V)

Vs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
Ty = 25 °C; Ry, mp.n = 0.3 K/W; unless otherwise specified.
RF performance in CW operation in a common source class-B circuit.
MODE OF f Vs | e |P.| G, o (g) z, R
OPERATION | (MHz) V) (mA) | (W) (dB) (%) (Q) (Q)
(note 1)
CW, class-B 175 28 25 15 >13 >50 3.0-j4.0 6.3 +9.8 | 46.4//46.4
typ. 17 typ. 65
175 12.5 25 6 typ. 15 typ. 60 3.0-j4.0 45+j3.3 100
Note
1. R1included.
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:
T, =25 °C; Ry, rp.n = 0.3 K/W, at
rated load power.
30 7221149.1 20 % 7221762 100
\\ ‘
PL 2= Gp = I 1 Tp
(W) o= (dB) S ] (%)
// ~ L D \\
,T v
20 L 10 50
|
// |
/ ||
wll [ | : ;
0 P|N(W) 2 0 10 20 PLW) 30
Class-B operation; Vg = 28 V; Ipg = 25 mA; Class-B operation; Vpg =28 V; lpq = 25 mA,;
f=175 MHz; T,, = 25 °C; Ry, mp-n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, rp.n = 0.3 K/W.
Fig.9 Load power as a function of input power, Fig.10 Power gain and efficiency as functions of
typical values. load power, typical values.
155
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VHF power MOS transistor BLF244
20, ) ; . 7221150.1 20 7221759 100
[ [ L ‘1 i ~QJ
P ‘ G p
(WL) | (dg] \\ (%)
n D >T —_—
— N
s 1 N
10 - 10 50
| [
‘ [
- |
| | | | |
LTI : T,
0 1 P|N(W) 2 0 4 PLW)
Class-B operation; Vpg = 12.5 V; 5o = 25 mA; Class-B operation; Vpg = 12.5 V; Ipg = 25 mA;
f=175 MHz; T;, = 25 °C; Ry, rp.n = 0.3 K/W. =175 MHz; T, = 25 °C; Ry, o = 0.3 K/W.
Fig.11 Load power as a function of input power, Fig.12 Power gain and efficiency as functions of
typical values. load power, typical values.
+\/G
+VD
c13
cn
& 50 Q
500 CI|2 % output
. 51 c9 c10
l 7294570.2
f=175 MHz.
Fig.13 Test circuit for class-B operation.
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List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C12 multilayer ceramic chip capacitor 680 nF
(note 1)
c2 multilayer ceramic chip capacitor 20 pF
(note 1)
C3, C4, C9 film dielectric trimmer 5to 60 pF 2222 809 08003
C5 multilayer ceramic chip capacitor 75 pF
(note 1)
C6 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C7 multilayer ceramic chip capacitor 100 pF
(note 1)
c8 multilayer ceramic chip capacitor 47 pF
(note 1)
C10, C11 multilayer ceramic chip capacitor 11 pF
(note 1)
C13 solid tantalum capacitor 22pF
Ci14 multilayer ceramic chip capacitor 100 nF 2222 852 47104
L1 4 turns enamelled 1 mm copper 32 nH length 6.3 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L2 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 Q 15 x 6 mm
LS 6 turns enamelled 1 mm copper 119 nH length 10.4 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36640
L7 2 turns enamelled 1 mm copper 19 nH length 2.4 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L8 4 turns enamelled 1 mm copper 28.5 nH length 8.5 mm
wire 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 0.4 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 epoxy fibre-glass dielectric (g, = 4.5),

thickness 46 inch.

3. Refer to Application Information for value.
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VHF power MOS transistor BLF244
| |
[ 16
@ T @
R2 IC'_?I CI:IM ¢c13
. *Vg—s [CHCS Ls:.::L /3
¢2 @ %

N

CDS e \l (7 Cua L8 B e b 70mm
—W—=—AN—G[{ [ Nu—d—=—wW— g0
B~ Ll

@) @) #1719 (@)

c4 €8

7221691

STRAP
RIVET
o o < o o
oo oo Y oo oo

STRAP

7221692

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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60 ] 7221783.1 25 7221784
Zi L b4 =
Q) \ o RL

50 (L] 5
40
15
30 \\
~N 10 —
20 \\ ‘//* L
I~ 5 — ]
10 =Xj
0 =] i 0
20 40 60 80 100 120 20 40 60 80 100 120
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 25 mA;
P =15W; T, = 25 °C; Ry, o = 0.3 K/W.

Fig.15 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg =28 V; Ipg = 25 mA;
P_=15W; T, = 25 °C; Ry, meoy = 0.3 K/W.

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

40 7221782

32

28

24 B

I~

20 40 60 80 100 120
f (MHz)

20

Class-B operation; Vpg = 28 V; lpq = 25 mA;
P .=15W,; T, =25 °C; Ry, mpn = 0.3 K/W.

Fig.17 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor

Product specification

BLF245

FEATURES

High power gain

Low noise figure

e Easy power control

Good thermal stability
Withstands full load mismatch.

L]

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 SOT 123 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

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

PINNING - SOT123

PIN CONFIGURATION

MBBo72 -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.

PIN DESCRIPTION WARNING
1 drain
2 source Product and environmental safety - toxic materials
3 gate This product contains beryllium oxide. The product is entirely safe provided
4 that the BeO disc is not damaged. All persons who handle, use or dispose
source g X
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 class-B test circuit.
f Vps P G, o
MODE OF OPERATION (MHz2) ) W) (dB) (%)
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
Vos drain-source voltage Vas=0 - 65 \
+Vas gate-source voltage Vps=0 - 20 \

Ip DC drain current - 6 A
Pit total power dissipation upto T, ,=25°C - 68 W
Tag storage temperature -65 150 ©
T, junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from Twe =25°C; P, =68 W 2.6 KW
junction to mounting base
Ry i thermal resistance from T =25 °C; Py =68 W 0.3 KW
mounting base to heatsink

MRA221
10 e 7221151.1
o SESHHIS S I I
N\, (w)
L), N @ 80 |
/ \ i
/ N - \\ X ‘
N | I |
1 (1) \ |
40 ! —
~N ]
= S ‘ j
20 i
— !
| 1 | J
0.1 . 0 40 80 120 ‘ 160
g 10 Vos ™) 100 Th (%C)
1) Current is this area may be limited by R . 1) Continuous operation.
y DS(on)
(2) T =25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF245

CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verypss drain-source breakdown voltage |Vgg=0; lp =10 mA 65 - - \'
loss drain-source leakage current Vas=0; Vps =28V - - 2 mA
lass gate-source leakage current tVgs=20V; Vpg =0 - - 1 pA
Vasah gate-source threshold voltage lp=10mA; Vpg=10V 2 - 45 v
AVgs gate-source voltage difference of |l =10mA; Vpg=10V - - 100 |mV

matched devices
O1s forward transconductance Ip=15A;Vps=10V 12 1.9 |- S

Rbsion) drain-source on-state resistance |lp=1.5A;Vg=10V - 04 (075 |Q
Ipsx on-state drain current Vas=10V; V=10V - 10 - A
Cs input capacitance Vgs=0; Vps =28V, f=1MHz - 126 |- pF
Cos output capacitance Vgs=0; Vps =28V, f=1MHz - 75 - pF
Ce feedback capacitance Vas=0; Vpg =28V, f=1MHz - 7 - pF
F noise figure (see Fig.14) input and output power matched for: |- 2 - dB

lp=1A;Vps=28V; P =30 W;
R1=1kQ; T,=25°C; f=175 MHz

6 7221153 12 ; T7227148
T.C. Ti =25°%, |
(mV/K) ' L
“ o
+ } !
2 g / ™ 125 °C |
I % =l
i 4 |
/ /v :
0 L
V[T 1
-2 , f , 4 ll
A1 i
—4 —= /
‘ 4
-6 | 11} 0 7
10 102 103 104 0 10 20
Ip (mA) Vgs (V)
Vps = 10 V; valid for T; = 25 to 125 °C.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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0,8 7Z21146.1 240 7Z21152.1
R DS (on) e
(Q) ¥ (pF) l\
06 180
P LY
S~ Il
L~ S==F=
04 120 < e e
N
~1 |
T—
02 60 e
0 0
0 40 80 20 160 0 10 20 30 40
T;(°c) Vps (V)

Ves=10V;l;=15A.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs=0; f=1MHz.

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

MRA920
25
C rs
(pF)
20 \
15 \\
10 IS
~
\\
—
5
0

VDS V)

Vgs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF245
APPLICATION INFORMATION FOR CLASS-B OPERATION
T,=25°C; By, mpn=0.3 KW; R1=1kQ.
RF performance in CW operation in a common source class-B test circuit.

f V, | P G n Z Z
MODE OF OPERATION e 29 = P o Q =
W) | ) A (W) | @ | e | S @
CW, class-B 175 28 50 30 >13 <50 2.0-j2.7 3.9+j4.4
typ. 15.5 typ. 67
175 12.5 50 12 typ. 12 typ. 66 24-j25 3.8+j1.3
Note
1. R1included.
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:
T, = 25 °C; Ry, rp.n = 0.3 K/W; at
rated load power.
MEA736
7221160 . 60
20 PL
W)
G 50 i
G iy n 1
P D &
(d8) — T~ 5
T [ 40 A
[ 4
10 50 /
4
30 /
y
//
20 Vi
0 0
0 10 20 30 40 50 10
PLW) 0 0.6 1.2 18 24
PIN(W)
Class-B operation; Vpg = 28 V; I5q = 50 mA; Class-B operation; Vpg = 28 V; Ipq = 50 mA,;
f=175 MHz; T, = 25 °C; Ry, mp-n = 0.3 K/IW. f=175 MHz; T, = 25 °C; Ry, rpn = 0.3 K/W.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF power MOS transistor BLF245
MEA737
56 fZQ[”GT’ 166 20 -
e ; et
G T T D L
(d8) "ol | | w) L/
D>—T"1 |
10 G\p‘ = 79 10
|
0 0
0 10 20
PL (W) 0
0 0.6 1.2 1.8 24
PN (W)
Class-B operation; Vpg = 12.5 V; Ipq = 50 mA; Class-B operation; Vg = 12.5 V; Iy = 50 mA;
f =175 MHz; T, = 25 °C; Ry, nu.n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, mp.n = 0.3 K/W.
Fig.11 Power gain and efficiency as functions of Fig.12 Load power as a function of input power,
load power, typical values. typical values.

50 Q
output
50Q
input

+Veg +Vpp 7294573.2

f=175 MHz.

Fig.13 Test circuit for class-B operation.
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List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 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
Cc7 multilayer ceramic chip capacitor 18 pF

(note 1)
C9 multilayer ceramic chip capacitor 27 pF
(note 1)
C10 multilayer ceramic chip capacitor 24 pF
(note 1)
3 3 turns enamelled 0.5 mm copper 13.5 nH length 3.5 mm
wire int. dia. 2 mm
leads 2 x 2 mm
L2,L3 stripline (note 2) 30 Q 10 x 6 mm
L4 6 turns enamelled 1.5 mm copper | 98 nH length 12.5 mm
wire int. 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 24.5 nH length 4 mm
wire int. dia. 5 mm
leads 2 x 2 mm
R1 metal film resistor 1kQ
R2 metal film resistor 1 MQ
R3 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 mounted on a double copper-clad PCB with epoxy fibre-glass dielectric (g, = 4.5), thickness

Y16 inch.
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VHF power MOS transistor BLF245

135 mm

- VGG

‘ L5
@ ale, O a8 @

oo -

R2 \c%\
s 6
L4 [3“3
oG]
c1 c2 L1 cs8 S
@ W=t ..‘ - LVGV c7|[ Qeo
.@ @ Qcio |

@ ® ‘ S

T
I

7297819 =

o o

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.
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40 i ‘ 722.7756 16 ¢ - V221157
Z; | ZL ‘
(@) ()
30 12
~{7]
™~
20 \ 8 — ™~
‘ |
N ] | x| L1
10 T~ T T 4= | —f [
T 1
ol | 1] i ‘ ol L |
20 40 60 80 100 120 20 40 60 80 100 120
f(MHz) f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 50 MA,;
P.=30W; T, =25"°C; Ry, mprn = 0.3 K/W.

Fig.15 Inputimpedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 28 V; Ipq = 50 mA,;
P.=30W; T, =25 °C; Ry, b = 0.3 K/W.

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

(—b

Zj ZL  MBasre

Fig.17 Definition of MOS impedance.

7221155
40 T T

(dB)

30

20 —

20 40 60 80 100 120
f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 50 mA;
PL=30W; T, =25°C; Ry, rpr = 0.3 K/W.

Fig.18 Power gain as a function of frequency,
typical values.
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VHF push-pull power MOS

transistor

Product specification

BLF245B

FEATURES

e High power gain
e Easy power control
e Good thermal stability

o 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.

PIN CONFIGURATION

2””4 i

o) T

U la i

MSBo18

O

Top view

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.

PINNING - SOT279 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 gate 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 1 that the BeO disc is not damaged. All persons who handle, use or dispose
3 ate 2 of this product should be aware of its nature and of the necessary safety
g ) precautions. After use, dispose of as chemical or special waste according to
4 |drain2 the regulations applying at the location of the user. It must never be thrown
5 source out with the general or domestic waste.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vs P G, Mo

MODE OF OPERATION (MHz) Ry W) (dB) (%)

CW, class-B 175 28 30 >14 > 55
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VHF push-pull power MOS

: BLF245B
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 65 \Y
Ve gate-source voltage - 20 \"
Iy DC drain current - 45 A
Pit total power dissipation up to T, = 25 °C; total device; - 75 W

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
R jmb thermal resistance from junction to total device; both sections equally 2.3 KW
mounting base loaded
Ry mo-h thermal resistance from mounting total device; both sections equally 0.3 KW
base to heatsink loaded
50 MRA922 120 MRA929
Ip P
tot
@ W N
10 \ 2
— o \\ 80N \\\
[ (1)/ \\(2) \ 1
‘/f \\ \\ \
/, \\~ \ ™~
1 o= NG
!
\\
o1y 10 100 . 20 40 60 0 120 14
0 80 10 0 0
Vpg O Th (°C)

(1) Current is this area may be limited by Rpg o) (1) Continuous operation.

(2) T =25 °C: (2) Short-time operation during mismatch.

Total device; both sections equally loaded. Total device; both sections equally loaded.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS

. BLF245B
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |[lp=5mA; Vgs=0 65 - - v
Ioss drain-source leakage current Vs =0; Vpg =28V - - 1 mA
lass gate-source leakage current +Ves=20V; Vps=0 - - 1 pA
Vs gate-source threshold voltage lp=5mA; Vpg=10V 2 - 4.5 Vv
Oss forward transconductance lp=0.75A; Vps =10V 600 (850 |- mS
Rosion) drain-source on-state resistance |[l;=0.75A; Vgs=10V - 0.8 1.5 Q
Ipsx on-state drain current Vas=10V; Vps=10V - 5 - A
Cy input capacitance Vgs=0; Vpg=28V; f=1MHz - 60 - pF
(o output capacitance Vas=0; Vps=28V; f=1MHz - 40 - pF
Cy feedback capacitance Vgs=0; Vps=28V; f=1MHz - 45 |- pF

7221761.1 7221760.2
2 T T T J T 1
TC. | T
(mV/K) D T‘_ =259
(A)
4 / e
-2 / // 125 °C
,a"’ /.
-4 o 7 /
L1171 2 ) 7
% /
| | ¥
=8 9 //7 16
1 10 100 | ma) 1000 0 4 8 2 Vs
Vpg=10V.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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VHF push-pull power MOS

transistor
7221763.1 7221758.1
2 160
c
(PF)
R Ds (on) s \
Q)
1 ] 80 \
L S~ 0:
— is
\\ Cos
40
. 0 80 120 160 8 20 40
40 0
T (°C) Vps (V)

lp=0.75A; Vs =10 V

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

Vgg=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps (V)

Vgs=0; f=1MHz.

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

September 1992

172

per section. section.
7221757
20
Crs
(pF)
0\
N
™~
'\\
0
0 20 0




Philips Semiconductors Product specification

VHF push-pull power MOS

: BLF245B
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, = 25 °C; Ry, mp.n = 0.3 K/'W; unless otherwise specified.
RF performance in a push-pull, common source, class-B test circuit.
f Vs Ioa P, G, '
MODE OF OPERATION (MHz) ) (mA) W) (dB) (%)
CW, class-B 175 28 2x25 30 > 14 > 55
typ. 18 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:
Vps =28V, f = 175 MHz at rated
output power.
25 MCB824 100 40 MCB822
Gp D PL —1
(@8) w)
20 6p 80 .
-
B
15 e N /
= 20
s L~ ,
10 ,/ 40
. /
0
5 // 20 1 /
0 0 0
0 10 20 30 40 0 0.5 1.0 1.5 2.0
PL (W) PnW)
Class-B operation; Vg = 28 V; Ipq = 2 x 25 mA; Class-B operation; Vpg =28 V; Ipg = 2 x 25 mA,;
Z, =88+j127 Q; f=175 MHz. Z, =88+j12.7 Q; =175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
output power, typical values. typical values.
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VHF push-pull power MOS

! BLF245B
transistor
+Vp
R3 R5 | e
AR TS —1N
c12
— R
7 i
—R i
™ L10[:
R |~ Cc14 Ry
i iy
D.UT. ? L14
L1 C1 L4 L6 L8 —] L12 L16 L18 Cc25 L20
Y |y V. A— / A7
500 ) — 21 200
input % c3 7Jcs cs “Jcs |ce7 c21 7[c22 c23 7[C24 % LLUT
) c2 C26
L3 L5 L19 L22
i m
MCB827
f=175 MHz.
Fig.11 Test circuit for class-B operation.
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor 270 pF
(note 1)
C3 multilayer ceramic chip capacitor 24 pF
(note 1)
C4 film dielectric trimmer 4 to 60 pF 2222 809 08002
C5, C25, C26 multilayer ceramic chip capacitor 91 pF
(note 1)
C6, C22, C24 film dielectric trimmer 5to 60 pF 2222 809 08003
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VHF push-pull power MOS

: BLF245B
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C7, C9, C12, C14, | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C17,C19
C8, C10 multilayer ceramic chip capacitor 680 pF
(note 1)
C11, C20 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13,C18 electrolytic capacitor 10 pF, 63V
C15,C16 multilayer ceramic chip capacitor 100 pF
(note 1)
Cc21, C27 multilayer ceramic chip capacitor 75 pF
(note 1)
Cc23 multilayer ceramic chip capacitor 36 pF
(note 1)
L1, L3, L20, 1L.22 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) 495Q length 28 mm
width 3 mm
L6, L7 stripline (note 2) 495 Q length 22.5 mm
width 3 mm
L8, L9 stripline (note 2) 495 Q length 4.5 mm
width 3 mm
L10, L11 grade 3B Ferroxcube RF choke 4312 020 36642
L12, L13 stripline (note 2) 495 Q length 21 mm
width 3 mm
L14, L15 4 turns enamelled 1 mm copper 70 nH length 9 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L16, L17 stripline (note 2) 495 Q length 30 mm
width 3 mm
L18, L19 stripline (note 2) 49.5Q length 26 mm
width 3 mm
R1, R2 0.4 W metal film resistor 10Q
R3, R4 10 turns potentiometer 50 kQ
R5, R6 0.4 W metal film resistor 205 kQ
R7, R8 0.4 W metal film resistor 10Q
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 (g, = 4.5), thickness
Y46 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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- wer MOS
VHF push pull po BLF245B
transistor
+V, +V
/G / - ez
° e 420,
L10 o
' cis C““ R7
o o
cs us
Rif} U
L6 L8ty C21 7
Q G285 9pm coo N
rR2 iR N L18
c1o 17
cond 15
(X} 2
C1e ciz. R8
s,
L11
L3 o H kg
+VG +VD MBA378
200 mm
o o
et o : rivet
 copper copper
strap strap
copper - capper
strap : 5 - strap
rivet oo rivet
O o o O 110 mm
]copper copper
strap _ strap
copper copper
strap strap
rivet rivet
o o
MBA377
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 test circuit.
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VHF push-pull power MOS

; BLF24
transistor 2458
10 \ MCB825 30 MCB823
Z; \\\\ \\\
@ N ZL
Ni () RL
’ N
\\\ 20 \\
‘\~\\\~ \\
0 ////
N e —\\ XL
Ny~ 1 10 N
-5 Xi ‘\\\ ‘\\\~
_100 100 200 300 400 00 100 200 300 400
f (MHz) f (MHz)

Class-B operation; Vps = 28 V; Ipq = 2 X 25 mA,;
Rgs = 10 Q; P_ =30 W (total device).

Fig.13 Inputimpedance as a function of
frequency (series components), typical values

Class-B operation; Vpg =28 V; Ipg = 2 x 25 mA;
Rgs = 10 Q; P, =30 W (total device).

Fig.14 Load impedance as a function of
frequency (series components), typical values

Fig.15 Definition of MOS impedance.

per section. per section.
MCB826
25
Gp
(dB)
20
=
— \\\
/
15— ™
10
5
Zj Z|  wmBasze
0
0 100 200 300 400
f (MHz)

Class-B operation; Vpg = 28 V; Ipg = 2 X 25 mA;
Rgs = 10 Q; P, =30 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.
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VHF power MOS transistor

Product specification

BLF246

FEATURES

e High power gain

» Low noise figure

¢ Easy power control

e 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 CONFIGURATION

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

PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispose
5 of this product should be aware of its nature and of the necessary safety
R precautions. After use, dispose of as chemical or special waste according
3 gate to the regulations applying at the location of the user. It must never be
4 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T}, = 25 °C in a common source test circuit.
f v P G n
MODE OF OPERATI 08 s P Y
oN (MHz) V) W) (dB) (%)
CW, class-B 108 28 80 216 255
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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
Vos drain-source voltage - 65 v
+Veq gate-source voltage - 20 \"
Ip DC drain current - 13 A
P total power dissipation uptoT,,=25°C - 130 W
L storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
R jmb thermal resistance from junction to mounting base 1.35 KW
R ik thermal resistance from mounting base to heatsink 0.2 KW
50 MRA931 200 MCAQ47
ID Ptot
(A) w)
o 150 \
== =@ <
e ™~ ™~
i N . m ~
N - i,
3 50
i
0
0 50 100 o 150
o 10 100 e
Vos )

(1) Current is this area may be limited by Rpg - (1) Continuous operation.

(2) Ty =25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF246
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrypss drain-source breakdown voltage |Vgs=0; I =50 mA 65 - - \"
lpss drain-source leakage current Vas=0; Vps =28V - - 25 |mA
lgss gate-source leakage current +Ves=20V; Vps=0 - - 1 HA
Vasqn gate-source threshold voltage Ip =50 mA; Vpg =10V 2 - 45 |V
AVgs gate-source voltage difference lp =50 mA; Vpg =10V - - 100 |[mV

of matched pairs
Ois forward transconductance lb=25A0r5A;Vpg=10V 3 42 |- S
Rosion) drain-source on-state resistance |l =5A;Vgs=10V = 02 |03 |Q
lpsx on-state drain current Vas=10V; Vps=10V - 22 - A
Ce input capacitance Vas=0; Vpg =28 V;f=1MHz - 225 |- pF
Cos output capacitance Vas=0; Vpg =28 V; f=1MHz - 180 |- pF
C, feedback capacitance Ves=0; Vpg =28 V; f=1MHz - 25 - pF
1 MCA946 40 MCA938
TC. Ty
R 5 ®
30 7
-1
=2 20
A
-3
J—“/ 10
-4
-5 0
0.01 0.1 1 10 0 5 10 15 20
Ip (A) Vgs (V)
Vps = 10 V; valid for T, = 25 to 70 °C.
Vps =10 V; T, = 25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF246
400 vehss - MRAS30
Rps(on) c
@) (PF)
300 a \(:os
/ 400 ‘\\
200 - \ N
R [
200 —
100
0 50 1 -
: % 10 20 30 40
Vbs V)

Ves=10V; I, =5A.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs =0; f=1MHz

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

MCA243
300

Crs
(pF)

200

100 \

40
Vps (V)

Vs =0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF246
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mp-n = 0.2 K/W; Rgg = 12 Q; unless otherwise specified.
RF performance in CW operation in a common source test circuit.
f V, ! P G n
MODE OF OPERATION D g t 4 D
(MHz) (v) (A) (W) (dB) (%)
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 80 typ. 15 typ. 72
(note 1)
Note
1. Vg =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:
Vps =28 V; f=108 MHz; T, = 25 °C;
R moh = 0.2 K/W; at rated output
power.
20 MCAQ42 100 150 MCAS41
I Gp
PL L~
Gp n w) |~
(@) i - * |
D _|— 100
10 50
50
0 0 0
0 50 100 0 1 2 3 4 5
PL (W) Pin(W)
Class-B operation; Vps = 28 V; Ipg = 0.1 A; Class-B operation; Vpg =28 V; Ipq = 0.1 A;
Ras = 12 Q; f = 108 MHz; T, = 25 °C; Rgs =12 Q; f= 108 MHz; T, = 25 °C;
Rih mon = 0.2 K/W. Rih moh = 0.2 K/W.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF power MOS transistor BLF246

output
50 Q

input
500 ’T—‘
4

7221727

f=108 MHz.

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 Vg
=28V;l,=2A; f=108 MHz;

Ras =27 Q; T, = 25 °C;

Rih mon = 0.2 K/W; F =typ. 3 dB.
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BLF246

List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSION CATALOGUE NO.
C1, C4, C5, C8, multilayer ceramic chip 100 nF 2222 852 47104
Ci4 capacitor
C2, C8.C6.C7 film dielectric trimmer 5 to 60 pF 2222 809 08003
C9 electrolytic capacitor 2.2uF, 63V 2222 030 38228
C10 multilayer ceramic chip 68 pF + 39 pF

capacitor; note 1 in parallel
Cc11 multilayer ceramic chip 69 pF + 100 pF
capacitor; note 1 in parallel
Ci12 multilayer ceramic chip 2 x 100 pF
capacitor; note 1 in parallel
C13 multilayer ceramic chip 62 pF
capacitor; note 1
L1 5 turns enamelled 0.6 mm 52 nH length 6.5 mm
copper wire int. dia. 3 mm
leads 2 x 10 mm
L2 2 turns enamelled 0.6 mm 19 nH length 3.5 mm
copper wire int. dia.3 mm
leads 2 x 7.5 mm
L3, L4 stripline; note 2 31 Q length 13 mm
width 6 mm
L5 3 turns enamelled 1.6 mm 36 nH length 12 mm
copper wire int. dia.6 mm
leads 2 x 5 mm
L6 hairpin of enamelled 1.6 mm 14 nH length 20 mm
copper wire
74 Ferroxcube grade 3B HF choke 4312 020 36640
L8 3 turns enamelled 1.6 mm 52 nH length 8 mm
copper wire int. dia.6 mm
leads 2 x 9 mm
R1 0.4 W metal film resistor 2x24Q
in parallel
R2 0.4 W metal film resistor 100 kQ
R3 0.4 W metal film resistor 10Q
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 (g, = 4.5);
thickness 1.6 mm.
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BLF246

150 mm

L7

STRAP

@ —::]:_\ ® "VD @
H ce

] Cc10 ci % [ 70

o1 :u: l::: . M— =l°" -

] © l ) |
7226091

STRAP

RIVET
] o o N o o [
] 00 00 N 00 00 [

Fig.12 Component layout for 108 MHz class-B test circuit.

7226092

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.

September 1992

185



Philips Semiconductors

Product specification
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MCA939 MCA940
5 6
Z; r
(@) fnli I
0
4 \\\
L1
& /,/ i Q‘\
2
-10 / Py
/ ~
_150 50 100 150 200 00 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vps =28 V; Ipo = 0.1 A;
Rgs=12Q; P, =80 W; T, = 25 °C;
Rih mon = 0.2 K/W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vps = 28 V; Ipg = 0.1 A;
Rgs=12Q; PL=80W; T, =25 °C;
Rih mon = 0.2 KIW.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

MCA937

40

(dB)

TN

20 IS

0 50 100 150 200
f (MHz)

Class-B operation; Vps = 28 V; I = 0.1 A;
Res = 12 Q; P, =80 W; T, = 25 °C;
Ry mor = 0.2 K/W.

Fig.15 Power gain as a function of frequency,
typical values.
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VHF push-pull power MOS BLF246B
transistor
FEATURES PIN CONFIGURATION
¢ High power gain
¢ Easy power control
¢ Good thermal stability O
o Gold metallization ensures 1L ] 2 .
excellent reliability. 3 mg :
-y m -
v = 8 g
DESCRIPTION O —d
Silicon N-channel enhancement MBB157- 1
mode vertical D-MOS push-pull Top view MBCa26
transistor designed for large signal
applications in the VHF frequency
range.
The transistor is encapsulated in a Fig.1 Simplified outline and symbol.
balanced 8 lead, SOT161 flange
envelope, with a ceramic cap. All
leads are isolated from the flange.
CAUTION
PINNING - SOT161 The device is supplied in an antistatic package. The gate-source input must
PIN DESCRIPTION be protected against static charge during transport and handling.
1 source
WARNING
2 source
3 drain 1 Product and environmental safety - toxic materials
4 gate 1 This product contains beryllium oxide. The product is entirely safe provided
5 drain 2 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
6 gate 2 : ; g . ;
precautions. After use, dispose of as chemical or special waste according
7 |source to the regulations applying at the location of the user. It must never be
8 source 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.

f Vos P Gp o
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 175 28 60 > 14 > 55
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VHF push-pull power MOS

pearapii R BLF246B
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage = 65 \"
Vg5 gate-source voltage - 20 Vv
I DC drain current - 8 A
Py total power dissipation up to T, = 25 °C; total device; - 130 W

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction total device; both sections equally 1.35 KW
to mounting base loaded
Ry, mbo-h thermal resistance from mounting | total device; both sections equally 0.25 KW
base to heatsink loaded
MRA932
50 160 MCB210
I
D
Ptot
(A)
w)
10— L IN 120 N
E=0s ~E () N (2)
7 \\‘
=7 N N
r \\ 80
(1) ™~
>
1
40 ™
0
ga 0 40 80 1on (00)150
1 10 Vos W) 100 h
(1) Current is this area may be limited by Rpg - (1) Continuous operation.
() Tp,=25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS BLF246B
transistor

CHARACTERISTICS (per section)

T, =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |lp =10 mA; Vg =0 65 - - \
Ipss drain-source leakage current Ves=0; Vps =28V - - 2 mA
lass gate-source leakage current +Vgs=20V; Vps=0 - - 1 HA
Vasin gate-source threshold voltage lp=10mA; Vpg=10V 2 - 45 |V
Ors forward transconductance lp=15A;Vps=10V 1.2 1.8 |- S
Rosion) drain-source on-state resistance |[lp=15A;Vgs=10V - 04 075 (Q
lpsx on-state drain current Vgs=10V; Vpg=10V - 10 - A
Ce input capacitance Vas=0; Vps=28V; f=1MHz - 125 |- pF
Cu output capacitance Vas=0; Vpg=28V; f=1MHz - 75 - pF
C. feedback capacitance Vas=0; Vps=28V; f=1MHz - 11 - pF

6 7221153 12 ‘ ‘ ‘ 7221148
TG | Tj =250¢C
(mV/K) o [
4 (A) ]
L= 125 oc
2 8 -
L A
/ [
0 //
-2 al 4 /’I
1 U
A= =8 /
= 2 3 a . 7
10 10 0 tmay ! ° © Ve )
Vps=10 V.
Vps=10V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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VHF push-pull power MOS

! BLF246B
transistor
08 7221146.1 240 7Z221152.1
R bs (on) c l
(Q) (pF)
06 180 V\
// ~ |
04 // 120 \5—-""‘“'%
N
S
o= COS
02 60
0 0
0 40 80 20 160 0 10 20 30 40
Tj(°c) Vps (V)

lp=15A; Vs =10 V.

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

Vgas=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

4
Vps (V)

Vgs = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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VHF push-pull power MOS

transistor BLF2468
APPLICATION INFORMATION FOR CLASS-B OPERATION
Ty, =25 °C; Ry, me-n = 0.25 K/W; unless otherwise specified.
RF performance in a push-pull, common source, class-B test circuit.
f Vos Ioa P G, Mo
MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)
CW, class-B 175 28 2x50 60 >14 > 55
typ. 19 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:
Vps =28V, f =175 MHz at rated
output power.
MCB893
25 McB8s2 100
100 PL
S ™ W)
(@) . )
20 E 80 .
- cmca
15 /‘/ \ 60 60 //
> v
L2
10—+" 40 40 //
§
5 / 20 55 //
0 0
0 20 40 60 80 0
PL (W) 0 0.5 1.0 135 2.0 25
PiNW)
Class-B operation; Vpg = 28 V; Ipq =2 x 50 mA,; Class-B operation; Vg = 28 V; Ipqg =2 x 50 mA,;
Z, =46+j5 Q;f=175 MHz. Z =46+j5 Q; f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of drive power,
output power, typical values. typical values.
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VHF push-pull power MOS
transistor

BLF246B

1 c1 L4 L20 c25 L22
AT s e,
500 _L 50 Q
input % 2 Tes 23 7| C24 = ﬁ( output
c2 Cc26
Y A
L3 15 L24
m ”
MCB208-1
f=175 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.

C1, C2, C25, C26 multilayer ceramic chip capacitor 91 pF

(note 1)
C3 film dielectric trimmer 4 to 40 pF 2222 809 08002
C4 multilayer ceramic chip capacitor 180 pF

(note 1)
C5, C22, C24 film dielectric trimmer 5to 60 pF 2222 809 08003
C6 multilayer ceramic chip capacitor 100 pF

(note 1)
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VHF push-pull power MOS BLE246B
transistor

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C7,C9, C12,C14, | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C17,C19
C8, C10, C15, C16 | multilayer ceramic chip capacitor 680 pF

(note 1)
C11, C20 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13,C18 electrolytic capacitor 10 pF, 63V
Cc21 multilayer ceramic chip capacitor 82 pF
(note 1)
Cc23 multilayer ceramic chip capacitor 33 pF
(note 1)
L1, L3, L22, .24 stripline (note 2) 55 Q length 111 mm
width 2.5 mm
L2, 23 semi-rigid cable 50 Q length 111 mm
ext. dia. 2.2 mm
L4,L5 stripline (note 2) 50 Q length 6.5 mm
width 2.8 mm
L6, L7 stripline (note 2) 50 Q length 35 mm
width 2.8 mm
L8; L9 stripline (note 2) 50 Q 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 50 nH length 6.5 mm
wire int. dia. 4 mm
leads 2 x 5 mm
L16, L17 stripline (note 2) 50 Q length 17 mm
width 2.8 mm
L18, L19 stripline (note 2) 50 Q length 26 mm
width 2.8 mm
L20, L21 stripline (note 2) 50 Q length 4 mm
width 2.8 mm
R1,.R2, R7, R8 0.4 W metal film resistor 10Q
R3, R4 10 turns potentiometer 50 kQ
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 (g, = 4.5), thickness
Y16 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

BLF246B

+VG +VD
| |
i i
ti2 c1100 C13
ciey - C12
R7

C7o

: R
(- =]
L4 FayLE J =)
4 oS
c5 P
R2| | 6

C10 L10]
co¥||L11 -ucm

R3
C1708 -+ cop
15 €100 c1p

1

[ | MBA385
+Va +Vp

L o

200 mm

; o
rivet ; rivet

strap strap

[ |
rivet
o 110 mm

{000k
[
Q

]strap » _ s@rap[

strap strap

rivet | rivet
o o

MBA384

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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VHF push-pull power MOS
evel o BLF2468B
transistor
10 MCB891 15 MCB894
Z; \ zL
@® ® &
5 ! 10
\ =
N
Nl 1] L/Q
0 /’ 5 / \
K N
N/ s =
_50 100 200 300 400 00 100 200 300 400
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; lo = 2 X 50 mA,;
Rgs = 10 Q; P =60 W (total device).

Fig.13 Input impedance as a function of
frequency (series components), typical values
per section.

Class-B operation; Vs =28 V; lpg = 2 X 50 mA;
Rgs =10 Q; P, = 60 W (total device).

Fig.14 Load impedance as a function of
frequency (series components), typical values
per section.

Zj Z|  MBas7e

Fig.15 Definition of MOS impedance.

MCB895
25

(dB)
20 N

40
f (MHz)

Class-B operation; Vps =28 V; lpg = 2 x 50 mA,;
Rgs = 10 Q; P_ = 60 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.

October 1992

195




Philips Semiconductors

Product specification

VHF push-pull power MOS transistor

BLF247B

FEATURES

e High power gain

e Easy power control

e 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.

PIN CONFIGURATION

1 2
Al —d

ol | Js 3

5 L L & —d
3 4

Top view MAMO098

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.

PINNING - SOT262A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials

1 drain 1 This product contains beryllium oxide. The product is entirely safe provided

2 drain 2 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

3 gate 1 ; : : : 4
precautions. After use, dispose of as chemical or special waste according to

4 gate 2 the reguiations applying at the location of the user. It must never be thrown

5 source out with the general or domestic waste.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a common source test circuit.

f Vbs PL G ul)
MODE OF OPERATION P
(MHz) v) (W) (dB) (%)
CW, class-B 225 28 150 >12 >55
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Philips Semiconductors Product specification

VHF push-pull power MOS transistor BLF247B
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER ] CONDITIONS | miN. | max. | uniT
Per transistor section
Vps drain-source voltage (DC) - 65 \Y
Vas gate-source voltage - +20 \"
15) drain current (DC) - 13 A
Piot total power dissipation up to T = 25 °C; total device; - 280 w
both sections equally loaded
Tstg storage temperature -65 +150 °C
T operating junction temperature - +200 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-mb thermal resistance from junction to total device; both sections equally | 0.63 K/W
mounting base loaded
Rih mb-h thermal resistance from mounting base | total device; both sections equally | 0.15 KW
to heatsink loaded
i 2 MBD287 400 MBD288
Ptot
— ()
)
300 4
A - N N L@
(1) |/ @ < \\ R
10 —#~ 200 T~ P
Z N
a R
N T
100 \\\
L 0 0 40 80 120 160
2
1 10 Vps V) 10 T (°C)
Total device; both sections equally loaded. Total device; both sections equally loaded.
(1) Current in this area may be limited by Rpson. (1) Continuous operation.
(2) Tmm=25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power derating curves.
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Product specification

VHF push-pull power MOS transistor

BLF247B

CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS I MIN. | TYP. l MAX. I UNIT
Per transistor section
Vierjpss | drain-source breakdown Ip=50mA; Vgs=0 65 - - Vv
voltage
Ibss drain-source leakage current | Vgs=0; Vpgs =28V - - 2.5 mA
lgss gate-source leakage current Vgs =120 V; Vps=0 - - 1 pA
Vasth gate-source threshold voltage |Ip =50 mA; Vps=10V 2 - 4.5 Vv
Jts forward transconductance Ib=5A;Vgs=10V 3 4.2 - S
Rpson drain-source on-state Ip=5A;Vgs=10V - 0.2 0.3 Q
resistance
losx drain cut-off current Vgs=10V; Vpg=10V - 22 — A
Cis input capacitance Vgs=0; Vps=28V; f=1MHz - 225 - pF
Cos output capacitance Vgs=0;Vps=28V; f=1MHz - 180 - pF
Crs reverse transfer capacitance |Vgs=0; Vps=28V; f=1MHz - 25 - pF
5 MBD298 40 MBD299
(mTV(?K) 'p
0 ") |
/ 30 /
=4
-2 y 20
( /
A
3 /
’___-/ 10
. /
|
|
e | R :
1072 107 1t Ip() 10 0 5 10 15 20
VasV)
Vps =10V
Vps=10V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, Fig.5 Drain current as a function of gate-source
typical values per section. voltage, typical values per section.
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VHF push-pull power MOS transistor BLF247B

400 MBD297 800 ‘ . MV‘M‘
R c |

o (oF) \
300 ] 600 \Cos \
200 — 400 ‘\
NN
'\\\ Cis
100 200 l i —
0 0
0 50 100 5 150 0 10 20 30 40
T e Vps (V)

Ib=5A; Vgs =10 V.

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

Vgs =0; f=1MHz

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values
per section.

MBD296

300

Crs
(PF)

200

100 \

[o] A 10 20 30 40
Vps (V)

Vas = 0; f=1MHz.

Fig.8 Reverse transfer capacitance as a
function of drain-source voltage, typical
values per section.
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Philips Semiconductors

Product specification

VHF push-pull power MOS transistor BLF247B
APPLICATION INFORMATION
RF performance in a push-pull, common source, class-B test circuit: Ty, = 25 °C; Rih mp-h = 0.15 K/W.
f Vps Ipa PL Gp ul)
MODE OF OPERATION (MHz) V) (mA) w) (dB) (%)
CW, class-B 225 28 2x100 150 >12 >55
typ. 13.5 typ. 70

Ruggedness in class-B operation

The BLF2478B is capable of withstanding a full load mismatch corresponding to VSWR = 50 through all phases under the
following conditions: Vpg = 28 V; f = 175 MHz; T, = 25 °C; P = 150 W; Rip mp-h = 0.15 K/W.

MBD289

100

Class-B operation.
Vps=28V.

Ipg =2 x 100 mA.

Z_ =13 +j0.6 Q per section.
f =225 MHz.

20
Gp n
(dB) (%)
16 —80
12 /1 G p\\ 60
. V N\ -
4 ,/ 20
| H
0! | 0
50 100 150 200 250
PL(W)

Fig.9 Power gain and efficiency as functions of
load power; typical values.

MBD290

300 —

Pl

(W)
| —t

200

100

/ |
|
0 / |
0 10 20 P. (W) 30

Class-B operation.
Vps=28V.

Ipg =2 x 100 mA.

Z =1.3 +j0.6 Q per section.
f =225 MHz.

Fig.10 Load power as a function of input power;
typical values.
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BLF247B

VHF push-pull power MOS transistor
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Philips Semiconductors Product specification

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 200 pF
capacitor; note 1
C3 multilayer ceramic chip 27 pF
capacitor; note 1
C4,Cs6, C18 film dielectric trimmer 2109 pF 2222 809 09005
C5 multilayer ceramic chip 39 pF
capacitor; note 1
Cc7 multilayer ceramic chip 91 pF
capacitor; note 1
C8, C11, C12, | multilayer ceramic chip 100 nF; 50 V 2222 852 47104
C13, C27 capacitor
C9, C10 multilayer ceramic chip 2 x 1 nFin parallel
capacitor; note 1
C14 multilayer ceramic chip 2 x 36 pF in parallel
capacitor; note 1
C15 multilayer ceramic chip 18 pF
capacitor; note 1
C16 film dielectric trimmer 2to 18 pF 2222 809 09006
C17 multilayer ceramic chip 6.8 pF
capacitor; note 1
C19, C20 multilayer ceramic chip 47 pF
capacitor; note 1
C21, C26, multilayer ceramic chip 1nF
C29, C30 capacitor; note 1
C22, C25, C28 | electrolytic capacitor 10 uF; 63V 2222 030 38109
C23, C24 multilayer ceramic chip 2 x470nFin
capacitor; note 1 parallel
L1, L3, L24, stripline; note 2 50 Q length 80 mm
L26 width 4.8 mm
L2, 125 semi-rigid cable; note 3 50 Q ext. conductor:
length 80 mm
diameter 3.6 mm
L4, L5 stripline; note 2 43 Q 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 Q length 2 mm
width 6 mm
L10, L11 stripline; note 2 43 Q length 4 mm
width 6 mm
L12,L13 stripline; note 2 43 Q length 10 mm
width 6 mm
L14, L17 Ferroxcube grade 3B wideband |2 in parallel 4312 02036642
HF choke
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Philips Semiconductors

Product specification

VHF push-pull power MOS transistor BLF247B
COMPONENT DESCRIPTION VALUE DIMENSION CATALOGUE NO.
L15,L16 3 turns enamelled 1.6 mm 50 nH length 7.8 mm

copper wire internal diameter 6 mm
leads 2 x 10 mm
L18,L19 stripline; note 2 43 Q length 6 mm
width 6 mm
L20, L21 stripline; note 2 43 Q length 15 mm
width 6 mm
L22, .23 stripline; note 2 43 Q length 26.5 mm
width 6 mm
R1, R6 10 turns potentiometer 50 kQ
R2, R3, R4, R5 | metal film resistor 1kQ; 04 W
R7 metal film resistor 511 kQ; 1 W
R8, R9 metal film resistor 10Q1W
IC1 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 (g, = 2.2);
thickness 4 inch; thickness of the copper sheet 2 x 35 pm.

3. Semi-rigid cables L2 and L25 are soldered onto striplines L1 and L26.

Dimensions in mm.

Fig.12 Component layout for 225 MHz class-B test circuit.

MBD295

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.
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Philips Semiconductors

Product specification

VHF push-pull power MOS transistor BLF247B
MBD291 MBD293
4 — T 6 ‘
z | i
Ol mma ] z
() ] Py | (QL) \\
0 ——— R
// 4
\
Y \
i / <‘ | 2 v \\
| | z XL
8 ! 1 N
NIl 4
Bl ;
“ 0 100 200 ¢ (MHz) 300 00 100 200 ¢ (MHz) 300
Vps =28 V. Vps =28 V.
lpg =2 x 100 mA. Ipq =2 x 100 mA.
Ty =25°C. Th=25°C.

P, =150 W (total device).

Fig.13 Input impedance as a function of frequency
(series components), typical values per

PL =150 W (total device).

Fig.14 Load impedance as a function of frequency
(series components), typical values per

Zj ZL  wmsa3m

Fig.15 Definition of MOS impedances.

section. section.
MBD292
40
Gp
(dB)
30 \

20 P
]

I~
10
0
0 100 200 ¢ (MHz) 300
Vps=28 V.
Ioq =2 x 100 mA.
Th=25°C.

PL =150 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.
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VHF push-pull power MOS

: BLF24
transistor ;g
FEATURES PIN CONFIGURATION
¢ High power gain
o Easy power control
 Good thermal stability 1 2
¢ Gold metallization ensures =
excellent reliability. g § j_ .
9
DESCRIPTION s L L= e~
Dual push-pull silicon N-channel HopView MeB00g i
enhancement mode vertical D-MOS
transistor, designed for large signal
amplifier applications in the VHF
frequency range. Fig.1 Simplified outline and symbol.
The transistor is encapsulated in a
4-lead SOT262 A1 balanced flange
envelope, with two ceramic caps. CAUTION
The mounting flange provides the
common source connection for the The device is supplied in an antistatic package. The gate-source input must
transistors. be protected against static charge during transport and handling.
PINNING - SOT262 A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials

1 drain 1 This product contains beryllium oxide. The product is entirely safe provided

2 drain 2 that the BeO discs are not damaged. All persons who handle, use or

3 dispose of this product should be aware of its nature and of the necessary

gate 1 ; : i :
safety precautions. After use, dispose of as chemical or special waste
4 |oate2 according to the regulations applying at the location of the user. It must
5 source 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.

f Vos P Gp Mo
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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Product specification

VHF push-pull power MOS

. BLF248
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vos drain-source voltage - 65 \
*Vas gate-source voltage - 20 v
Ib DC drain current - 25 A
= total power dissipation up to T, = 25 °C total device; - 500 w
both sections equally loaded
Teg storage temperature -65 150 °C

THERMAL RESISTANCE

(2) T = 25 °C.

(1) Current is this area may be limited by Rpggq-
Total device; both sections equally loaded.

Fig.2 DC SOAR.

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rin jmb thermal resistance from total device; both sections 0.35 KW
junction to mounting base equally loaded.
R mb-h thermal resistance from total device; both sections 0.15 KW
mounting base to heatsink equally loaded.
MRA933
100 MCB8S6
600
'p
(A) Ptot
— {// \\ @ o \
AN 400 )
N
v N g
10
M
200
0
1 0 100 T 1
1 10 Vos (V) 100 h

(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

: BLF248
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. [ TYP. | MAX. | UNIT
V@gripss drain-source breakdown voltage | Vgs = 0; I = 100 mA 65 - = \'
lpss drain-source leakage current Vgs=0; Vpg =28V - - 5 mA
lass gate-source leakage current +Ves=20V; Vps=0 - - 1 HA
Vasan gate-source threshold voltage Ip =100 MmA; Vpg =10V 2 - 45 |V
AVgg gate-source voltage difference | I, =100 mA; Vpg=10V - - 100 |mV

of both transistor sections
Ors forward transconductance Ipb=8A;Vps=10V 5 7h  |= S
Ot/ Gre2 forward transconductance ratio |l =8A; Vpg=10V 09 |- 1.1
of both transistor sections
Ros(on) drain-source on-state resistance |l =8 A; Vgg=10V - 0.1 0.15 |Q
lpsx on-state drain current Vas=10V; Vpg=10V - 37 - A
Ce input capacitance Ves=0; Vpg=28V; f=1MHz - 500 |- pF
Cos output capacitance Vgs=0;Vps=28V; f=1MHz - 360 |- pF
Co: feedback capacitance Vas=0; Vps=28V; f=1MHz - 46 - pF
0 MCA953 60 MCASS55
T.C; o
v/ / 5 »
/ 7
=7 // " /
pet
S ) /
i /
-5 0
0.1 1 10 0 5 10 15 20
Ip (A) Ves (V)
Vps=10V.
Vps =10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source . ] .
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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Product specification

VHF push-pull power MOS

. BLF248
transistor
200 MCA956—1 1500 MCA952
/ (o]
Rps(on) v (P \
) o 1000 \
100 \
500 \ Cis
I~
[CosT—T—
% 50 10 150 i 0 10 20 30 40
T} (°0) Vps (V)

lp=8A; Vgg =10 V.

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

Vgs =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps (V)

Vgs = 0; =1 MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Philips Semiconductors

Product specification

VHF push-pull power MOS

. BLF248
transistor
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Th =25 °C; Ry, mo-n = 0.15 K/W, unless otherwise specified.
RF performance in a linear amplifier in a common source class-AB circuit.
Rgs = 536 Q per section; optimum load impedance per section = 0.79 - j0.11 Q.
f v P G n
MODE OF OPERATION - L P o
(MHz) v) (W) (dB) (%)
class-AB 225 28 300 >10 > 55
typ. 11.5 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:
Vps =28V, f =225 MHz at rated
output power.
MCB626 MCB630
20 400
Gp ‘ o o PL ‘ ,/
@ m |_h= % @ W) Th=25°C 4"
15 70%C e 300 ,/
‘ / 70°C
//
V ~—J—T—25°
Gy [
. / P ™~70% ] 40 200 /
/ /
5 20 100
/ /
0 0 /
0 100 200 300 0 10 20 30 40
PL (W) PinW)
Class-AB operation; Vpg = 28 V; Ipq = 2 x 250 mA; Class-AB operation; Vs =28 V; lyq = 2 x 250 mA;
Rgs = 536 Q (per section); Z, = 0.79 + j0.11 Q (per Rgs = 536 Q (per section); Z, = 0.79 +j0.11 Q (per
section); f = 225 MHz. section); f = 225 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF push-pull power MOS

transistor

BLF248
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Philips Semiconductors Product specification
VHF push-pull power MOS BLE248
transistor

List of components (class-AB test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor |2 x 56 pF
(note 1) + 18 pF in parallel,
500 V
C3 film dielectric trimmer 2to 9 pF 2222 809 09005
C4 multilayer ceramic chip capacitor |47 pF, 500 V
(note 1)
C5 film dielectric trimmer 5to 60 pF 2222 809 08003
Cs, C7, C9, multilayer ceramic chip capacitor |1 nF, 500 V
C10,C12, C15, | (note 1)
C31,C34
C8, C11, C16, multilayer ceramic chip capacitor | 100 nF, 50 V 2222 852 47104
c21,C32
C13,C14, C18, | multilayer ceramic chip capacitor | 510 pF, 500 V
C19 (note 1)
C17,C20, C33 | electrolytic capacitor 10 uF, 63V
c22 multilayer ceramic chip capacitor 82 pF, 500 V
(note 1)
ca3 multilayer ceramic chip capacitor 10 pF + 30 pF
(note 1) in parallel, 500 V
C24,C28 film dielectric trimmer 2to 18 pF 2222 809 09006
C25, C26 multilayer ceramic chip capacitor | 39 pF + 47 pF
(note 1) in parallel, 500 V
c27 multilayer ceramic chip capacitor 18 pF, 500 V
(note 1)
C29, C30 multilayer ceramic chip capacitor |3 x 100 pF
(note 1) in parallel, 500 V
L1, L3, L22, L24 | stripline (note 2) 50 Q 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, L11 | stripline (note 2) 43 Q 6 x 10.5 mm
L8, L9 stripline (note 2) 43 Q 6 x 3 mm
L12, 16 grade 3B Ferroxcube wide-band 2 in parallel 4312 020 36642
HF choke
L13,L14 2 turns enamelled 1.6 mm copper |25 nH int. dia. 5 mm
wire leads 2 x 7 mm
space 2.5 mm
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Product specification

VHF push-pull power MOS

: BLF248

transistor

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L16, L17 stripline (notes 2 and 4) 43 Q 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 kQ
R2, RS 0.4 W metal film resistor 1kQ
R3, R4 0.4 W metal film resistor 536 Q
R7, R8 1 W metal film resistor 10 Q 5%
R9 1 W metal film resistor 3.16 kQ
IC1 78L05 voltage regulator

Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. L1,L3-L11,L16-L22 and L24 are micro-striplines on a double copper-clad printed circuit board, with glass

microfibre PTFE dielectric (g, = 2.2), thickness 46 inch, thickness of copper sheet 2 x 35 um.

3. L2 and L23 are soldered on striplines L1 and L24 respectively.

4. A copper strap, thickness 0.8 mm, is soldered on striplines L16 - L21.
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VHF push-pull power MOS
transistor

BLF248

7222989 7222987

7222986 7222984

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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Product specification

VHF push-pull power MOS

! BLF248
transistor
5 MCB629 3 MCB628
7:
i r ZL
(@) : @
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L
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\4\~
-10 l > XL
0 #] ™
-15H ~
-20 =1
0 50 100 150 200 250 0 50 100 150 200 250
f (MHz) f (MHz)

Class-AB operation; Vs = 28 V; |5 = 2 x 250 mA;
Rgs = 536 Q (per section);
P, =300 W (total device); T, = 25 °C.

Fig.13 Input impedance as a function of
frequency (series components), typical values
per section.

Class-AB operation; Vo =28 V; |5 = 2 x 250 mA;
Rgs = 536 Q (per section);
P_= 300 W (total device); T, = 25 °C.

Fig.14 Load impedance as a function of
frequency (series components), typical values
per section.

MCB627

40

Cp \
(dB)
30
\\
20 \\
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10

o

0 50 100 150 200 250
f (MHz)

Class-AB operation; Vs = 28 V; |5 = 2 x 250 mA;
Rgs = 536 Q (per section);
P, =300 W (total device); T, = 25 °C.

Fig.15 Power gain as a function of frequency,
typical values per section.
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VHF power MOS transistor

FEATURES

¢ 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

source
source
gate
drain
source
source

o 0O s W N =

QUICK REFERENCE DATA

Preliminary specification

BLF276

PIN CONFIGURATION

1 2
d
3 4 g s
M8Bo072 - 2
5 6
Top view MSA308

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.

RF performance at T, = 25 °C in a common source test circuit.

f Vos P G, Mo

MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 225 50 100 =13 >50
108 50 100 >18 260
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 110 \
Vs gate-source voltage - 20 \
Ip DC drain current - 9 A
Py total power dissipation upto T, =25°C = 150 W
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
R jmb thermal resistance from junction to P=150W; T, =25°C max. 1.17 K'W
mounting base
50 Mhnece 240 e
I Plot
D
@) “ 200 @
10
A AN 160 9 I \‘
=), 2 NGO \\\
s N 120 \‘ \\
4 \ \ NG
L 80
T~
40
0.1 0
1 10 100 500 0 20 40 60 80 100 120 140
Vps V) T (PO

(1) Current is this area may be limited by Rpgop- (1) Continuous operation.

(2) T =25°C, (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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CHARACTERISTICS
T, =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgryoss drain-source breakdown voltage | Vgg=0; I, =30 mA 110 |- - \
Ipss drain-source leakage current Vgs=0; Vps =50V - - 1 mA
lass gate-source leakage current tVes=20V; V=0 - - 1 HA
Vasah gate-source threshold voltage Ip =50 mA; Vpg =10V 2 - 4.5 \"
Ors forward transconductance Ip=38A;Vps=10V 27 - - S
Ros(on) drain-source on-state resistance |l =3A;Vgg=10V - 04 |06 Q
Ipsx on-state drain current Vgs=10V; Vpg=10V 8 12 - A
Ci input capacitance Vgs=0;Vps=50V; f=1MHz - 240 |- pF
Ca output capacitance Vas=0; Vps=50V; f=1MHz - 95 - pF
C, feedback capacitance Vas=0; Vps=50V; f=1MHz - 7 - pF

MRA945 MRA940
0 16
TC
(MV/K) )
= ; ®
/ 12
2 / /
' /
// 8
3 A
il
” ‘//” 4
/
-5 0 /
0.01 0.1 1. @ 5 6 2 4 8 10 12 14
D Vas V)
Vps=10V.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source i
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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MRA944 MRA934
o 1 c 600
o °F)
08 20
~ 400
0.6
= L
/ *\_ Cis
0.4 — N
200
N [Cos
—
0.2 166 [——
0 0
0 20 40 60 80 100 120 140 0 10 20 30 40 50
e Vos ™)

lp=3A; Vgs=10V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs = 0; f= 1 MHz.

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

MRAS35
50 ]
cI’S
(PF)
40
ol
20
\\
N
10
\\\\'_
0
0 10 20 30 40 50
Vps (V)

Vgs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF276

APPLICATION INFORMATION FOR CLASS-B OPERATION
Tmp = 25 °C unless otherwise specified.
RF performance in CW operation in a common source class-B circuit.

f Vos Ioa P G, Mo
MODE OF OPERATION (MHz) ) (mA) W) (dB) (%)
CW, class-B 225 50 50 100 213 > 50
typ. 15 typ. 57
108 50 50 100 >18 > 60
typ. 22 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:

Vps =50 V; f = 225 MHz;
Tmp = 25 °C at rated load power.

MRA937 MRAg942
20 100 R 140
gain
(aB) , @) w o
— gain //
16 80
[ \\ 100 ==
12 ‘B 60 80
n| ]
60
8 40 /
40 //
4 // 20 20 /
1 0
0 2 4 6 8
0 0 Pin(W)
0 20 40 60 80 100 120 140
PL W)
Class-B operation; Vg = 50 V; 5o = 50 mA, Class-B operation; Vpg = 50 V; Ipq = 50 mA,;
f =225 MHz. f =225 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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Ci7 50 Q

output

II
Rl W

L15 L16 L18 L19
C10
C11

L17

DUuT

C4 I ce T "
T L7 T

f =225 MHz.

Fig.11 Test circuit for class-B operation.
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List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C9, C19 multilayer ceramic chip capacitor 680 pF, 500 V
(note 1)
Cc2 multilayer ceramic chip capacitor 15 pF, 500 V
(note 1)
C3, C5, C16,C18 | film dielectric trimmer 41040 pF 2222 809 08002
C4 multilayer ceramic chip capacitor 13 pF, 500 V
(note 1)
Ce, C7 multilayer ceramic chip capacitor 62 pF, 500 V
(note 1)
C8, C14 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C10 multilayer ceramic chip capacitor 100 pF, 500 V
(note 1)
c11 foil capacitor 100 nF, 100 V 2222 368 21204
c12 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13 electrolytic capacitor 10 puF, 63V 2222 030 38109
C15 multilayer ceramic chip capacitor 2x 33 pF
(note 2) in parallel,
500 V
C17 multilayer ceramic chip capacitor 18 pF, 500 V
(note 1)
iy 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 18 nH length 4.2 mm
wire int. dia. 4 mm
leads 2 x 1 mm
L5 stripline (note 3) 49 Q 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 16 nH length 3.3 mm
wire int. dia. 3 mm
leads 2 x 4 mm
L8 stripline (note 3) 31 Q length 6 mm
width 6 mm
L9 stripline (note 3) 31 Q length 9.5 mm
width 6 mm
L10, L11 stripline (note 3) 31 Q length 10 mm
width 6 mm
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VHF power MOS transistor BLF276
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L12 3 turns enamelled 1.5 mm copper 50 nH length 4.8 mm
wire int. dia. 5 mm
leads 2 x 4 mm
L13 stripline (note 3) 31 Q length 5 mm
width 6 mm
L14 1 turn enamelled 1.5 mm copper wire int. dia. 2.8 mm
leads 2 x 1 mm
L15 stripline (note 3) 36 Q length 16.5 mm
width 5 mm
L16 stripline (note 3) 36 Q length 8 mm
width 5 mm
L17° 2 turns enamelled 1.5 mm copper 17 nH length 4.7 mm
wire int. dia. 4 mm
leads 2 x 2 mm
L18 stripline (note 3) 36 Q length 17.5 mm
width 5 mm
L19, L20 stripline (note 3) 36 Q length 8.5 mm
width 5 mm
L21 grade 3B Ferroxcube wide-band RF 4312 020 36642
choke
R1 1 W metal film resistor 9.09 Q 2222 153 59098
R2 10 turns potentiometer 50 kQ
R3 0.4 W metal film resistor 400 kQ 2322 151 74024
R4 0.4 W metal film resistor 10Q 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 (g, = 4.5);
thickness %46 inch.
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R2 R3
L20 l
7] St e s C13 A
c12f8cyqy
R4
C8o Cl0gy — —+
L6 Cogy o, ° ci
2o 14 c4/u L &8 F"ﬂ L2 L15c::n§ 117 cyc s
it ulzut. s B0 O =Y L18 L19EIL20
HOL . / LM ‘é. ‘
£ 85 B e %
2] %]
MEA810
191 mm _I
. 7
mounting
@ screws %]
(8x)
ivet Q %]
351“39 o F:Sx? o o o o iy 70 mm
£ o
o o o
strap 2 °®&%}° e strap
%] Q
MEA809
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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8 MAASSS. 16 MRAS41_
Z'
1 ZL
@ \\ o
\‘ 12 \\
4 \ r \ R
N A\
’ N
0 4/ N\
9 | x; l/ 4 // i §§\\
A= ~
) 50 100 150 200 250 % 50 100 150 200 250
f (MHz) f (MHz)

Class-B operation; Vpg = 50 V; Ipq = 50 mA,;
Res=9.1Q; P, =100 W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg =50 V; lpq = 50 mA;
Res=9.1Q; P =100 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zj ZL  meass

Fig.15 Definition of MOS impedance.

MRA938
30
gain
(dB)
™~
20 \‘\
™~
10
0
0 50 100 150 200 250
f (MHz)

Class-B operation; Vg = 50 V; lpq = 50 mA,;
Ras=9.1Q; PL.=100 W.

Fig.16 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor

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 (Vgs)
information is provided for matched
pair applications. Refer to the
‘General’ section for further
information.

PINNING - SOT119

Product specification

BLF277

PIN CONFIGURATION

o

MSBoo6

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

PIN DESCRIPTION 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
1 |source the regulations applying at the location of the user. It must never be thrown
2 source out with the general or domestic waste.
3 gate
4 drain
5 source
6 source
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source circuit.
f Vos ! Gp Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 175 50 150 > 14 > 50
225
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. [ UNIT
Vos drain-source voltage - 110 \"
+Vas gate-source voltage - 20 \'
Ip DC drain current - 16 A
Pt total power dissipation uptoT,,=25°C - 220 W
Tap storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
THERMAL

SYMBOL PARAMETER CONDITIONS RESISTANCE

Ry jmb thermal resistance from junctionto | T, =25 °C; P,,, =220 W 0.8 KW
mounting base
Ry, mbh thermal resistance from mounting T, =25°C; Py =220 W 0.2 KW
base to heatsink
50 MAA08 300 MCA249
Ip Ptot
W)
- 10— 4 N X s
=) ‘\(2) 200 < =
i N 1
7 A
N g \
N \ @ s
100
1
N
0
0 50 150
0.1 Th (°C)
1 10 100 500
Vbs V)

(1) Current is this area may be limited by Rogon)- (1) Continuous operation.

(2) T,5=25°C: (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
September 1992 226



Philips Semiconductors

Product specification

VHF power MOS transistor BLF277
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Venpss drain-source breakdown voltage | Vggs=0; I, =50 mA 110 |- - \"
Ipss drain-source leakage current Vgs=0; Vps =50V - - 25 mA
less gate-source leakage current tVgs=20V; Vpg=0 - - 1 HA
Vasun gate-source threshold voltage lp =50 mA; Vpg =10V 2 - 4.5 \"
AVgs gate-source voltage difference of |y =50 mA; Vpg=10V - - 100 [mV

matched pairs
Ors forward transconductance lp=5A;Vpg=10V 45 6.2 - S
Rosion) drain-source on-state resistance [l =5A; Vgg=10V - 02 |03 |Q
lpsx on-state drain current Ves=10V; Vpg=10V - 25 - A
Ce input capacitance Vas=0; Vps =50V, f=1MHz - 480 |- pF
Cos output capacitance Vas=0; Vps =50V, f=1MHz - 190 |- pF
Ce feedback capacitance Vas=0; Vps=50V; f=1MHz - 14 - pF
0 MCA248 30 MCA247
T.C;
(mV/K) Ip
-1 *)
/
20 /
. / /
y
/
= 11 10 /
=3 Rl
-5 0 /
0.01 0.1 1 10 0 5 10 15
Ip (A Ves (V)
Vps=10V.
Vps=10V; T; =25 °C.
Fig.4 Temperature coefficient of gate-source )
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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BLF277

MCB887

0.4
Rps(on)
(@)
0.3
L

0.2
0.1
0

0 50 101

Tj (°c)

lp=5A; Ves=10 V.

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

1200 McB8ss

(pF)

800

\

Vps (V)

Vs =0; f=1MHz.

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

MCB889

CI’S
(pF)

100 \

Vps (V)

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION

T, =25 °C; Ry, mon = 0.2 KIW; Rgg = 16 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.

f

MODE OF OPERATION (MHz)

VDS
v)

Ioa P Gp Mo
(A) (W) (dB) (%)

CW, class-B 175

50

0.1 150 > 14 > 50

typ. 17 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:

Vps =50 V; f =175 MHz at rated
load power.

MCB882
25 100

Gp o
(dB) (%)

20 80
Gp

0 50 100 150 200 2
PL (W)

Class-B operation; Vpg = 50 V; Ipg = 0.1 A;
Z =14 +j1.6Q;f=175 MHz.

Fig.9 Power gain and efficiency as functions of
load power, typical values.

MCB886
200

PL
W)

150

100 /

T/

0 2 4 6 8
PIN(W)

Class-B operation; Vps =50 V; Ipo = 0.1 A;
Z =14+j16Q; f=175 MHz.

Fig.10 Load power as a function of input power,
typical values.
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c3 T :E cs i T L T
input '|'
50 Q C1 L4 L7 L17 L18 1
L1 L2 L3 L5 L6 L8
Ci15
i ) R4 C10 ’
+Vpp
f=175 MHz.
Fig.11 Test circuit for class-B operation.
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List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C8, C19 multilayer ceramic chip capacitor | 680 pF
(note 1)
C2, C4, C17 film dielectric trimmer 5to 60 pF 2222 809 08003
C3 multilayer ceramic chip capacitor | 33 pF
(note 1)
C5, C6, C9 multilayer ceramic chip capacitor | 100 pF
(note 1)
C7,C10,C13 multilayer ceramic chip capacitor | 100 nF 2222 852 47104
C11 multilayer ceramic chip capacitor | 10 nF 2222 852 47103
ci12 electrolytic capacitor 10 uF, 63V
C14,C15 multilayer ceramic chip capacitor |3 x 22 pF
(note 2) in parallel
Cc16 film dielectric trimmer 4 to 40 pF 2222 809 08002
C18 multilayer ceramic chip capacitor | 18 pF
(note 1)
L1 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 |25 nH length 3.7 mm
wire int. dia. 5 mm
leads 2 x 1 mm
L5 stripline (note 3) 49 Q 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 |25 nH length 4.2 mm
wire 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) 31Q length 6 mm
width 6 mm
L10, L12 stripline (note 3) 31 Q length 7 mm
width 6 mm
L11 3 turns enamelled 1.5 mm copper |40 nH length 6.8 mm
wire int. dia. 5 mm
leads 2 x 3 mm
L13 1 turn enamelled 1.5 mm copper | 3 nH int. dia. 2.8 mm

wire

leads 2 x 1 mm
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L14 stripline (note 3) 36 Q length 15.5 mm
width 5 mm
L15 stripline (note 3) 36 Q length 8 mm
width 5 mm
L16 2 turns enamelled 2.5 mm copper |28 nH length 5.5 mm
wire int. dia. 5 mm
leads 2 x 3 mm
a7 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 0.4 W metal film resistor 16 Q
R2 10 turn potentiometer ~—_150 kQ
R3 0.4 W metal film resistor 400 kQ
R4 0.4 W 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 (g, = 4.5);
thickness 1.6 mm.
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R2 R3
4
L20 b
Q (%} : ul:Ch'z %]
. G T
o =)
sl o8 dcz i C8 Bele
c1 =g / L7 R1$ B €l L14% L16 Cc18 |
vowe L3 -/"- ol o I +c15 s L17 Sal:lus
" 0 .U 0, QE Iua < ‘ |
2 ca @ °8 Lio L12 L15
2 o ' °
MBA394
|~= 191 mm
7
2 2] o
étrap ots : . strap
» ° D O | 70mm
i u o B i
oo O D) . a o
strap mounting strap
%] Q@ screws o
{6x)
MBA3393
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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mCcB883 10 MCB884
s e LA
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4 - \Ch
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il / N
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/ / NS
-8 P—
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Class-B operation; Vpg =50 V; oo = 0.1 A;
Rgs = 16 Q; P_ = 150 W.

Fig.13 Inputimpedance as a function of

frequency (series components), typical values.

Class-B operation; Vps =50 V; Ipg = 0.1 A;
Rgs =16 Q; P_ = 150 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zj Z| wmeasre

Fig.15 Definition of MOS impedance.

MCB885

40
Gp
(dB)

30 \\

N
\\
20
\\\
~—]
10
o
0 50 100 150 200 250
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Class-B operation; Vpg =50 V; Ipg = 0.1 A;
Res =16 Q; P = 150 W.

Fig.16 Power gain as a function of frequency,
typical values.
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VHF push-pull power MOS

transistor

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.

Product specification

BLF278

PIN CONFIGURATION

1 2

A | —d

& 11" s —d
8 4

Top view MSBoo8

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.

PINNING - SOT262A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2  |drain2 that the BeO discs are not damaged. All persons who handle, use or
3 gl 4 dispose of this product should be aware of its nature and of the necessary
g safety precautions. After use, dispose of as chemical or special waste
4 gate 2 according to the regulations applying at the location of the user. It must
5 source 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.
f Vs P G, Mp
MODE OF OPERATION (MHz) ) 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 > 50
typ. 16 typ. 55
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VHF push-pull power MOS

: BLF278
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vps drain-source voltage - 110 \"
+Vag gate-source voltage - 20 \'
Ip DC drain current - 18 A
P total power dissipation up to T, = 25 °C total device; - 500 W

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jomb thermal resistance from total device; both sections max. 0.35 K/'W
junction to mounting base equally loaded.
R mb-h thermal resistance from total device; both sections max. 0.15 K'W
mounting base to heatsink equally loaded.
MRA984
100
500 MCB228
Ip Ptot
(A) (w)
A N\ 400
4 \\ @
N @ N
(1)‘ / \( ) 300
104
7
200
N
100
0
1 0 40 80 120 160
1 10 100 500 Th(°C)
VDS )
(1) Current is this area may be limited by Rpg - (1) Continuous operation.
(2) T, =25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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: BLF278
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgripss drain-source breakdown voltage | Vgs=0; Ip =50 mA 110 |- - \"
loss drain-source leakage current Vgs=0; Vps =50V - - 25 |mA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 pA
Vs gate-source threshold voltage Ip=50mA; Vps=10V 2 = 45 |V
AVgs gate-source voltage difference of | I, =50 mA; Vpg=10V - - 100 |mV

both sections
Ors forward transconductance lb=5A; Vpg=10V 4.5 6.2 - S
Ore1/Grs2 forward transconductance ratio Ipb=5A;Vps=10V 0.9 - 11
of both sections
Roson) drain-source on-state resistance |l =5A;Vgs=10V - 0.2 0.3 Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 25 - A
Cy input capacitance Vas=0; Vps=50V; f=1MHz - 480 |- pF
Cos output capacitance Vgs=0; Vps =50 V; f=1MHz - 190 |- pF
Cs feedback capacitance Vgs=0; Vps=50V; f=1MHz - 14 - pF
Cus drain-flange capacitance - 5.4 - pF
0 MCAg81 30 MCA978
T.C: In
(mV/K) ¥ 1
/
20
* / /
/‘
=3
A1 10
-4 il
i L1/
0.01 0.1 1 10 0 5 10 15
Ip (A) Ves (V)
Vps=10V.
Vps=10V; Tj=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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400 MCA977 1200 mCcB8ss
Rps(on)
(mQ) ¢
66 e (pF)
800
200
‘Y Cis
100 400 \
\\ Cos
0
0 50 1 1
T i (°C) 0
0 20 40 60
Vps (V)

lp=5A; Vgs=10 V.

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

Vgs = 0; f= 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps (V)

Ves=0; f=1MHz.

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

per section. section.
MCA976

400
Crs
(pF)

300

200

100

S
0
0 10 20 30 40 50
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APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo.n = 0.15 K/W, unless otherwise specified.
RF performance in CW operation in a common source class-B circuit.
Rgs = 4 Q per section; optimum load impedance per section = 3.2 + j4.3 Q (Vps =50 V).
f \'/ 1 P, G n
MODE OF OPERATION o8 na E 4 D
(MHz) V) (A) (W) (dB) (%)
CW, class-B 108 50 2x0.1 300 > 20 > 60
typ. 22 typ. 70
CW, class-C 108 50 Vas=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 =50V, f = 108 MHz at rated
load power.
30 MCAS88 80 MCA989
b
G
(@8 )
S R e 60
20 =
/ R
\
0 //
10
20 //
0 0
0 200 400 600 0 200 400 600
PL (W) PL (W)

Class-B operation; Vps = 50 V; Ipg =2 x 0.1 A;
Z, = 3.2 +j4.3 Q (per section);

Rgs = 4 Q (per section); f = 108 MHz.

solid line: T, = 25 °C.

dotted line: T, = 70 °C.

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

Class-B operation; Vps =50 V; Ipg =2 x 0.1 A;
Z, = 3.2 +j4.3 Q (per section);
Rgs = 4 Q (per section); f = 108 MHz.

solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Fig.10 Efficiency as a function of load power,
typical values.
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MCA990

600

PL

W)
e e
400 (

“rf
/

0 5 10 15
PinW)

Class-B operation; Vpg =50 V; Ipo =2 x 0.1 A;
Z, =3.2+j4.3 Q (per section); Rgs = 4 Q (per
section); f = 108 MHz.

solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Fig.11 Load power as a function of input power,
typical values.
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Voo1
- €20

Ram o

c22

< i

L2
v [ T L9

— c3 L1 | — T 7 ——— 77 7
input T 2 I 1

¢33
— c1 J. l T
R1 R10
™ E&:)—ﬁ - = = -J_- = 22 =0 0
Tes Tes 'l'c7 * Teas Tezz

C28 c29 7[c30 >%(m«puz

7/ 7 -
LY // c32
2 L4 L6 L8 U 77 ///}-—“—l— 77
sLFz7ze  L10[L14 L18 120 L23
RS . =
i |
c14 ci8
HHE e
R

4CA95

f=108 MHz.

Fig.12 Test circuit for class-B operation.
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List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C2, C33, C34 | multilayer ceramic chip capacitor 22 pF, 500 V
(note 1)
C3, C4 multilayer ceramic chip capacitor 100 pF + 68 pF
(note 1) in parallel, 500 V
C5, C6, C28 film dielectric trimmer 5 to 60 pF 2222 809 08003
Cc7 multilayer ceramic chip capacitor 2x 100 pF +
(note 1) 1x 120 pF
in parallel, 500 V
Cs, C11, C12, multilayer ceramic chip capacitor 100 nF, 500 V 2222 852 47104
C15,C16, C19,
C36
C9, C10, C13, multilayer ceramic chip capacitor 1 nF, 500 V
C14, C20, C25 (note 1)
C17,C18, C22, | multilayer ceramic chip capacitor 470 pF, 500 V
Cc23 (note 1)
C21,C24, C35 electrolytic capacitor 10 puF, 63V
C26 multilayer ceramic chip capacitor 2x15pF +
(note 1) 1x18 pF
in parallel, 500 V
ca27 multilayer ceramic chip capacitor 3x15pF
(note 1) in parallel, 500 V
C29 multilayer ceramic chip capacitor 2x 18 pF +
(note 1) 1x15pF
in parallel, 500 V
C30 film dielectric trimmer 2to 18 pF 2222 809 09006
C31, C32 multilayer ceramic chip capacitor 3x43pF
(note 1) 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 Q length 14 mm
width 6 mm
L7,L8 stripline (note 2) 43Q length 6 mm
width 6 mm
L9, L10 stripline (note 2) 43 Q length 17.5 mm
width 6 mm
L11,L16 2 x grade 3B Ferroxcube wideband 4312 020 36642
HF chokes in parallel
L12, L15 4 turns enamelled 2 mm copper wire |85 nH length 13.5 mm
int. dia. 10 mm
leads 2 x 7 mm
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COMPONENT DESCRIPTION VALUE DIMENSION i
L13,L14 stripline (note 2) 43Q length 19.5 mm
width 6 mm
L7, 18 stripline (note 2) 43 Q length 24.5 mm
width 6 mm
L19, L20 stripline (note 2) 43Q 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 Q ext. dia. 3.6 mm
outer conductor
length 160 mm
R1 0.4 W metal film resistor 10 Q
R2, R7 10 turn potentiometer 50 kQ
R3, R6 0.4 W metal film resistor 3x121Q
in parallel
R4, R5 0.4 W metal film resistor 10Q;1W
R8, R9 1 W metal film resistor 10 Q +5%
R10 1 W metal film resistor 4x10Q
in parallel
R11 1 W metal film resistor 5.11 kQ
IC1 voltage regulator 78L05
Tl 1:1 Balun; 7 turns type 4C6 50 Q 14 x9 x5 mm 4322 020 90770
coaxial cable wound around toroid
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 (g, = 2.2); thickness V4¢ inch; thickness of the copper sheet 2 x 35 pm.

3. L22is soldered on to stripline L21.
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C20

between upper and lower sheets.

IC1 C35 o o
+Vppr—— 2 en{i} 2 cig jcat
R & L EE ]
\oo c17
e : +R2 and R7. |
slider R2 co o
cizox > C13 Li2
e ]
n4%
Lt P~ 18 CT s b Ne U 4g L17
ce ns] = c26fm c27
L2 A g L6 U Nito L4 L18
I
R6
Ctso o L15 Vi
siider 7=/ C10
Ci4 [
cga
3 c23 Cig |C24
X4 2
Cc25 MBC439
130 mm 150 mm
str
}sua strap 2 - 1/
ap strap
2
o )
| svao
100
mm
st
%3 2 Q rap
2 strap o e (")
MBC438

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

Fig.13 Component layout for 108 MHz class-B test circuit.

October 1992

244



Philips Semiconductors

Product specification

VHF push-pull power MOS

: BLF278
transistor
MCAg91 MCA992
2 8
LN z
® . o =
: B A
N
.& Y
0 4 \\
-1 2
Xj //
2 o
25 75 125 178 25 75 125 175
f (MHz) f (MHz)

Class-B operation; Vpg =50 V; Ipg=2x 0.1 A;
Rgs = 4 Q (per section); P_ = 300 W.

Fig.14 Input impedance as a function of
frequency (series components), typical values

Class-B operation; Vps =50 V; I, =2x 0.1 A;
Rgs = 4 Q (per section); P_ = 300 W.

Fig.15 Load impedance as a function of
frequency (series components), typical values

Fig.16 Definition of MOS impedance.

per section. per section.
MCA993
30
(Gp)
dB
\
-\\\
20
10
Zj ZL  wmasze
0
25 75 125 175
f (MHz)

Class-B operation; Vps =50 V; Ipo =2 x 0.1 A;
Rgas = 4 Q (per section); P, = 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
T, = 25 °C; Ry, mo.n = 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 (Vps =50 V).
f Vv, | P G n
MODE OF OPERATION D8 20 - L o
(MHz) V) (A) (W) (dB) (%)
CW, class-AB 225 50 2x05 250 > 14 > 50
typ. 16 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:
Vps =50V, f = 225 MHz at rated
output power.
20 MCA987 50 MCA985
== |
=== o i) ==
G “‘-~—>\ ) prs
(dB) = Wi
40 /,
/I’
10 #
V4
4
20 -
0 0
0 100 200 300 0 100 200 300
PL (W) PL (W)

Class-AB operation; Vpg =50 V; I, =2 x 0.5 A;
Z =0.74 + j2 Q (per section); Rgs = 2.8 Q (per
section); f = 225 MHz.

solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Fig.18 Power gain as a function of load power,
typical values.

Class-AB operation; Vpg =50 V; Ipo=2x 0.5 A;
Z, =0.74 +j2 Q (per section); Rgs = 2.8 Q (per
section); f= 225 MHz.

solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Fig.19 Efficiency as a function of load power,
typical values.
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400 MCA986
Pl
w)

300 4/_, =

200 { il

V/
//,
100 A
/
0
0 5 10 15
PinW)

Class-AB operation; Vps =50 V; Ipg =2 x 0.5 A;
Z =0.74 + j2 Q (per section); Rgs = 2.8 Q (per
section); f = 225 MHz.

solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Fig.20 Load power as a function of input power,
typical values.
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Vo1

c22

50 0
)%( output

MCA994-2

Vop2

f =225 MHz.

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.
C1, C2 multilayer ceramic chip capacitor |27 pF, 500 V
(note 1)
C3, C4, C31,C32 | multilayer ceramic chip capacitor |3 x 18 pF
(note 1) in parallel, 500 V
C5 film dielectric trimmer 4 to 40 pF 2222 809 08002
C6, C30 film dielectric timmer 2to 18 pF 2222 809 09006
Cc7 multilayer ceramic chip capacitor | 100 pF, 500 V
(note 1)
C8, C9, C15, C18 | MKT film capacitor 1uF, 63V 2222 371 11105
C10,C13, C14, multilayer ceramic chip capacitor | 100 nF, 50 V 2222 852 47104
C19, C36
C11, C12 multilayer ceramic chip capacitor |2 x 1 nF
(note 1) in parallel, 500 V
C16,C17 electrolytic capacitor 220 uF, 63V
C20 multilayer ceramic chip capacitor |3 x 33 pF
(note 1) in parallel, 500 V
C21 film dielectric trimmer 2to 9 pF 2222 809 09005
C22, c27, C37, multilayer ceramic chip capacitor |1 nF, 500 V
C38 (note 1)
C23, C26, C35 electrolytic capacitor 10 puF, 63V
C24,C25 multilayer ceramic chip capacitor |2 x 470 pF
(note 1) in parallel, 500 V
c28 multilayer ceramic chip capacitor |2 x 10 pF +
(note 1) 1x 18 pF
in parallel, 500 V
Cc29 multilayer ceramic chip capacitor |2 x 5.6 pF
(note 1) in parallel, 500 V
C33, C34 multilayer ceramic chip capacitor | 5.6 pF, 500 V
(note 1)
L1, L3, 22,124 | 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, LS stripline (note 2) 43 Q length 24 mm
width 6 mm
L6; L7 stripline (note 2) 43 Q length 14.5 mm
width 6 mm
L8, L9 stripline (note 2) 43 Q length 4.4 mm
width 6 mm
L10, L11 stripline (note 2) 43 Q length 3.2 mm
width 6 mm
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COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L12, L13 stripline (note 2) 43Q length 15 mm
width 6 mm
L14, L17 2 x grade 3B Ferroxcube 4312 020 36642
wideband HF chokes in parallel
L15, L16 134 turns enamelled 2 mm 40 nH int. dia. 10 mm
copper wire leads 2 x 7 mm
space 1 mm
L18, L19 stripline (note 2) 43 Q length 13 mm
width 6 mm
L20, L21 stripline (note 2) 43 Q length 29.5 mm
width 6 mm
R1 0.4 W metal film resistor 10Q
R2, R7 10 turns potentiometer 50 kQ
R3, R6 0.4 W metal film resistor 1kQ
R4, R5 0.4 W metal film resistor 2x5.62 Q
in parallel
R8, R9 1 W metal film resistor 10 Q +5%
R10 1 W metal film resistor 4x422Q
in parallel
R11 1 W metal film resistor 5.11 kQ
IC1 voltage regulator 78L05
Notes

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

2. L1,L3-L13,L18-L22 and L24 are microstriplines on a double copper-clad printed circuit board, with glass
microfibre reinforced PTFE dielectric (g, = 2.2), thickness 116 inch; thickness of copper sheet 2 x 35 pm.

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; Vps =50 V; Ipg =2 x 0.5 A; Class-AB operation; Vpg =50 V; Ipo =2 x 0.5 A;
Rgs = 2.8 Q (per section); P, = 250 W. Rgas = 2.8 Q (per section); P, = 250 W.
Fig.23 Inputimpedance as a function of Fig.24 Load impedance as a function of
frequency (series components), typical values frequency (series components), typical values
per section. per section.
20 MCA982
 —
Gp I
(dB)
10
r—b
Zj Z | MBasze
0
150 200 250
f (MHz)
Class-AB operation; Vps =50 V; Ipq =2 x 0.5 A;
Ras = 2.8 Q (per section); P_ = 250 W.
) Fig.26 Power gain as a function of frequency,
Fig.25 Definition of MOS impedance. typical values per section.
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VHF power MOS transistor

FEATURES

e High power gain
o Easy power control
e 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

Product specification

BLF346

PIN CONFIGURATION

(Oy

1 2
/_\ "
3 4 g s
Y, MBBO72 - 2
5 6

&

MSBoos

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 in a linear amplifier.

d
f \" | T P, G im
MODE OF OPERATION b3 2 o L P (dB)
(MHz) v) A (°C) (W) @) | (ote1)
class-A 224.25 28 3 70 >25 > 14 -52
25 typ. 30 typ. 16.5 -52
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 power MOS transistor BLF346
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Voss drain-source voltage - 65 v
+Vass gate-source voltage - 20 v
Iy DC drain current - 13 A
Pl total power dissipation uptoT,,=25°C - 130 w
Teig storage temperature -65 150 %0
T; junction temperature - 200 %©C

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
R jmb thermal resistance from T =25°C; Py =130 W 1.35 KW
junction to mounting base
- thermal resistance from T, =25 °C; Py =130 W 0.2 KW
mounting base to heatsink

MRA931
50 MCB215
| 200
D P
@) friy
10 = — N 150 b
=ra <) \Q)
7 N -
N 100 ) N
\
1 -
50 N
0
0.1 0 50 100 150
1 10 100 Th (°0)
Vps
(1) Current is this area may be limited by Rpgo)- (1) Continuous operation.
(@) T, =25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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CHARACTERISTICS
T, =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verss drain-source breakdown voltage |Vgs = 0; I = 50 mA 65 - - \Y
Ipss drain-source leakage current Vas=0; Vps =28V - - 25 mA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 HA
Vasah gate-source threshold voltage Ip=50mA; Vpg=10V 2 - 4.5 Vv
AVgg gate-source voltage difference of |l =50 mA; Vpg=10V - - 100 |mV

matched pairs
Grs forward transconductance lp=5A;Vps=10V 3 42 |- S
Rosion) drain-source on-state resistance |lp=5A;Vgs=10V - 0.2 0.3 Q
Ipsx on-state drain current Vas=10V; Vps=10V - 22 - A
Cy input capacitance Vas=0; Vps=28V; f=1MHz - 225 |- pF
Cos output capacitance Vas=0; Vps=28V;f=1MHz - 180 |- pF
Ce feedback capacitance Vas=0; Vps =28V, f=1MHz - 25 - pF
MCB216 40 MCB217
Ip
& ®
TG, 30
(mv/K) ~
0
/
/ 20
-2 7
Bl
10
_—"/
-4 r
0
0.01 0.1 1 10 0 5 10 15 20
Ip (A Ves (V)
Vps=10V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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MRA930
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, NS
220 V4 N O
/ 200 | ———
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Ip=5A; Ves =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Ves=0;f=1MHz.

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

MCB220

300

Crs
(pF)

200 \

Vps (V)

Vas =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-A OPERATION
T, =25 °C; Ry, mon = 0.2 KIW; Z, = 1.1 +)0.2 Q unless otherwise specified.
RF performance in a linear amplifier (common source class-A circuit).
d
f v 1 T P G i
MODE OF OPERATION o8 D B o.yme P (dB)
(MHz) v) (A) (°C) W) ©@B) | (ote1)
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:

Vps = 28 V; f = 225 MHz at rated

output power.
_s0 MCB221-1
dim ’ /
(d8) Th =70 00/22 s
=55 4

RENV

-65 A/
/

-70

0 10 20 30 40
Po sync w)

Fig.9 Intermodulation distortion as a function of
peak synchronized output power.
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50 0

500 output

input

BLF346 #c1s Qs

MCB225-1

f =225 MHz.

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.
C1 film dielectric trimmer 2to 18 pF 2222 809 09003
c2 multilayer ceramic chip capacitor 10 pF, 500 V

(note 1)
C3, C15,C16 film dielectric trimmer 41040 pF 2222 809 08002
C4,C5 multilayer ceramic chip capacitor 56 pF, 500 V
(note 1)
Cs, C12 multilayer ceramic chip capacitor 680 pF, 500 V
(note 1)
C7,C8, C9 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C10, C11 multilayer ceramic chip capacitor 43 pF, 500 V
(note 1)
C13 electrolytic capacitor 10 pF, 63V 2222 030 38109
Ci14 multilayer ceramic chip capacitor 27 pF, 500 V
(note 1)
L1 4 turns enamelled 0.7 mm copper | 42.4 nH length 4 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L2 stripline (note 2) 50 Q 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 | 18.7 nH length 8 mm
wire int. dia. 4 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36642
L7 stripline (note 2) 31Q length 40 mm
width 6 mm
L8 3 turns enamelled 1.5 mm copper | 28.8 nH length 8 mm
wire int. dia. 4 mm
leads 2 x 5 mm
R1 0.4 W metal film resistor 1kQ 2322 151 71002
R2 0.4 W metal film resistor 100 kQ 2322 151 71004
R3 10 turns cermet potentiometer 100 Q
R4 0.4 W metal film resistor 316 kQ 2322 153 53161
R5 0.4 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 epoxy fibre-glass dielectric (g, = 4.5),

thickness 146 inch.
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MBA387

150 mm
I_

70 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.

Fig.11 Component layout for 225 MHz class-A test circuit.
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MCB222 MCB223
2
4
Zj ri ~N
@ : £L,
2 @ RL
I~
0 1
XL
-2
) = I L \\
160 180 200 220 240 (1)60 180 200 220

f (MHz)

Class-A operation; Vpg =28 V; I =3 A; P =30 W;
T,=70°C.

Fig.12 Input impedance as a function of
frequency (series components), typical values.

240
f (MHz)

Class-A operation; Vps =28 V; I, =3 A; P, =30 W;
T,=70°C.

Fig.13 Load impedance as a function of
frequency (series components), typical values.

Zj Z|  MBas7e

Fig.14 Definition of MOS impedance.

MCB224-1

0
160 180 200 220 240
f (MHz)

Class-A operation; Vps =28 V; [ =3 A; P, =30 W;
Th=70°C.

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

September 1992




Philips Semiconductors Product specification
A R L b e B P B B Sl s oA el

VHF linear push-pull power

MOS transistor BLF348

FEATURES PIN CONFIGURATION

» High power gain
¢ Easy power control
e Good thermal stability /7 2 —d

o Gold metallization ensures g
excellent reliability. o [— s

5 L_J s —=d
DESCRIPTION 3 4

Top view MSBoo8

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor, designed for broadcast
transmitter applications in the VHF

Fig.1 Simplified outline and symbol.
frequency range.

The transistor is encapsulated in a
4-lead, SOT262 A1 balanced flange
envelope, with two ceramic caps. CAUTION
The mounting flange provides the
common source connection for the

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

transistors.
PINNING - SOT262A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 2 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
3 gate 1 ; ; . "
safety precautions. After use, dispose of as chemical or special waste
4 |gate2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA
RF performance in a push-pull common source test circuit.

d
f Vv, | T im P G
MODE OF OPERATION ech iy ol . b (dB) 2:4yne P
(MHZ) | (V) (A) © | moteny | ™ (dB)
class-A 224.25 28 2x4.6 70 -52 > 67 > 11
224.25 28 2x4.6 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 LA

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vpss drain-source voltage = 65 \%
+Vass gate-source voltage - 20 v
Ip DC drain current - 25 A
Pyt total power dissipation up to T, = 25 °C; total device; - 500 W

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction to total device; 0.35 KW
mounting base both sections equally loaded
R mbh thermal resistance from mounting total device; 0.15 KW
base to heatsink both sections equally loaded
MRA933
100 500 MCB228
'p Ptot
(A) W)
2 N\ 400
(1)L @
' \\ N - &
// N 300
10
200 S
~
100
0
1 0 40 80 oT (00)1
1 10 Vos M 100 h

(1) Current is this area may be limited by Rpg ). (1) Continuous operation.

(2) Top =25 °C. (2) Short-time operation during mismatch.

Total device; both sections equally loaded. Total device; both sections equally loaded.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF linear push-pull power MOS BLF348
transistor

CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Venpss drain-source breakdown voltage |Vgs=0;1p=0.1 A 65 - - \Y
Ipss drain-source leakage current Vas=0; Vps =28V - - 5 mA
lass gate-source leakage current +Ves=20V; Vps=0 - - 1 HA
Vasih) gate-source threshold voltage lpb=0.1A;Vpg=10V 2 - 45 |V
AVash gate-source voltage difference of |l =0.1 A; Vpg=10V - - 100 [mV

both transistor sections
Oss forward transconductance Ipb=8A;Vps=10V 5 75 |- S
Grs1/Gre2 forward transconductance ratio lpb=8A;Vps=10V 0.9 - .
of both transistor sections
Roson) drain-source on-state resistance |lp =8 A;Vgg=10V - 0.1 0.15 |Q
Ipsx on-state drain current Vgs=10V; Vps=10V - 37 - A
Ce input capacitance Vas=0; Vps=28V;f=1MHz |- 495 |- pF
Ces output capacitance Ves=0; Vpg=28V;f=1MHz |- 340 |- pF
Ci feedback capacitance Vas=0; Vps=28V;f=1MHz |- 40 - pF
0 MCAS53 60 MCB230
(k) 1o
= *) [
L
p // * //
-3 ///
A1 d 20
. /
" ol L/

0.1 1 10 0 5 10 15 20
Ip (&) Ves (V)

Vps =10 V.
Vps=10V; T;= 25 °C.

Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain currentas a function of gate-source
values per section. voltage, typical values per section.
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; BLF348
transistor
200 MCB231 1500 MCA952
RDS(on) A c
(mQ) / (pF) \
150 /1 1000 \
N
100 500 N\ Sis
\C\N\
0s
50 0
0 50 1 0 10 20 30 40
Tj (°) Vos (V)

lp=8 A; Vgg = 10 V.

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

Vas=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.

per section. section.
MCB233 MCB234
600 -50
8 dim //
rs (dB) e
P " L
=i V
Th=70°C 25°¢
400 h / /, /
\ -60 / /
200
\ -65 /
-
\\\' L
0 -70
(o] 10 20 30 40 20 40 60 80
Vps (V) Po sync (W)

Fig.9 Intermodulation distortion as a function of
peak synchronized output power.
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VHF linear push-pull power MOS BLF348
transistor

APPLICATION INFORMATION FOR CLASS-A OPERATION

T, =70 °C; Ry, mo-n = 0.15 K/W unless otherwise specified.

RF performance in a linear amplifier (common source circuit class-A circuit).
Rgs = 82 Q per section; optimum load impedance per section = 0.14 + j0.14 Q.

d
f V, I T, im P, G
MODE OF OPERATION vision o D h dB o syte p
SRR ON | (MHz) v) (A) °C) (dB) W) (dB)
(note 1)

class-A 224.25 28 2x4.6 70 -52. > 67 511
typ. 70 typ. 12.5

224.25 28 2x4.6 25 -52 typ. 75 typ. 13

224.25 28 2x46 70 -55 >54 > 11
typ.57 | typ.12.5

224.25 28 2x4.6 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:

Vps =28 V; f = 224.25 MHz at rated
output power.
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VHF linear push-pull power MOS

. BLF348
transistor
List of components (class-A test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1 film dielectric trimmer 2to 9 pF 2222 809 09006
C2,C3 multilayer ceramic chip capacitor |2 x 10 pFin

(note 1) parallel + 22 pF
C4, C30 film dielectric trimmer 5to 60 pF 2222 809 08003
C5 multilayer ceramic chip capacitor | 82 pF, 500 V
(note 1)
C6, C9, C10, C13, | multilayer ceramic chip capacitor | 100 nF, 50 V 2222 852 47104
C14,C19
C11, C12, C20, multilayer ceramic chip capacitor |1 nF, 500 V
c27 (note 1)
C7,C8,C16,C17 | MKT film capacitor 1uF 2222 371 11105
C21,C26 electrolytic capacitor 10 uF, 63V
C22, C25 electrolytic capacitor 220 uF, 63 V
C15, C18, C23, multilayer ceramic chip capacitor | 510 pF, 500 V
C24 (note 1)
C28, C31 multilayer ceramic chip capacitor |2 x 8.2 pFin
(note 1) parallel, 500 V
Cc29 multilayer ceramic chip capacitor |3 x 39 pFin
(note 1) parallel, 500 V
C32 multilayer ceramic chip capacitor | 33 pF, 500 V
(note 1)
C33 multilayer ceramic chip capacitor | 18 pF, 500 V
(note 1)
C34, C35 multilayer ceramic chip capacitor | 10 pF + 18 pF +
(note 1) 62 pF (3in
parallel), 500 V
C36 film dielectric trimmer 2to 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 Q 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 6x7 mm
L8, L9 stripline (note 2) 43 Q 6x7 mm
L10, L13 grade 3B Ferroxcube wideband 2in parallel 4312 020 36642
HF choke
L11, L12 %4 turn enamelled 2 mm copper 40 nH space 1 mm
wire int. dia. 10 mm
leads 2 x 7 mm
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VHF linear push-pull power MOS

transistor BLFs40
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L14, L15 stripline (notes 2 and 4) 43 Q 6 x 6 mm
L6, L17 stripline (netes 2 and 4) 43 Q 6x 9.5 mm
L18, L19 stripline (notes 2 and 4) 43 Q 6 x27.5 mm
L20, L21 stripline (notes 2 and 4) 43 Q 6x 13 mm
R1, R6 10 turns Bourns potentiometer 50 kQ
R2, R5 0.4 W metal film resistor 1kQ
R3, R4 0.4 W metal film resistor 82 Q
R7, R8 1 W, £5% metal film resistor 10Q
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 (g, = 2.2); thickness Y46 inch; thickness of copper sheet 2 x 35 um.

3. Semi-rigid cables L2 and L23 are soldered on to striplines L1 and L24.
4. Acopper strap, thickness 0.8 mm, is soldered on to striplines L14 - L21.

October 1992 269



Philips Semiconductors

Product specification

VHF linear push-pull power MOS
transistor

BLF348

MCB235

(@ i

Xi

-3
160 180 200 220 240
f (MHz)

Class-A operation; Vpg =28 V; I, =2 x 4.6 A;
Ras = 82 Q (per section); T, = 70 °C.

Fig.11 Input impedance as a function of

frequency (series components), typical values.

MCB236

0.8
ZL \ -
(@)
0.6 N\\*\
\ \ RL
\\ \
0.4 \\X\L
N
0.2 \\\\\
N
; N
160 180 200 220 240
f (MHz)

Class-A operation; Vps =28 V; Ipg =2 x 4.6 A;
Rgs = 82 Q (per section); T, = 70 °C.

Fig.12 Load impedance as a function of
frequency (series components), typical values.

MCB237
20

160 180 200 220 240
f (MHz)

Class-A operation; Vpg =28 V; I, =2 x 4.6 A;
Rgs = 82 Q (per section); T, = 70 °C.

Fig.13 Power gain as a function of frequency,
typical values.
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VHF push-pull power MOS

transistor

FEATURES

¢ High power gain
o Easy power control
e Good thermal stability

o 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 A1 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the
transistors.

Product specification

BLF368

PIN CONFIGURATION

o .

5 L

Top view

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.

PINNING - SOT262 A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 2 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
3 gate 1 . : : :
safety precautions. After use, dispose of as chemical or special waste
4 |gate2 according to the regulations applying at the location of the user. It must
5 source 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.
AG
f \'/ P, G A n
MODE OF OPERATION iy - ? (dB) or
(MHz) V) W) ©@B) | ote1) (%)
CW, class-AB 225 32 300 >12 >1 > 55
typ. 13.5 typ. 0.4 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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VHF push-pull power MOS

. BLF368
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Voss drain-source voltage - 65 Vv
+Vass gate-source voltage - 20 \'
o DC drain current - 25 A
Pt total power dissipation up to T, = 25 °C total device; - 500 W
both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from total device; both sections 0.35 KW
junction to mounting base equally loaded
R o thermal resistance from total device; both sections 0.15 KW
mounting base to heatsink equally loaded
100 MHra33 500 MCcB228
Ptot
) W)
(A) 400
a4 N @
0 S L
/ N m
7 N 300
/ N
10
N 200
s
100
o]
0 40 80 20 160
1 Th(°C)
1 10 Vos W) 100
(1) Current is this area may be limited by Rpgor- (1) Continuous operation.
(2) Ty =25 °C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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CHARACTERISTICS (per section)

T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrpss drain-source breakdown voltage | Vgs=0; I = 100 mA 65 - - Vv
lpss drain-source leakage current Ves=0; Vpg =32V - - 5 mA
lass gate-source leakage current +Ves=20V; Vpg=0 - - 1 pA
Vasah gate-source threshold voltage Ip=100 mA; Vpg =10V 2 - 4.5 Vv
AVgs gate-source voltage difference of [l =100 mA; Vpg=10V - - 100 |mV

both transistor sections

Ois forward transconductance lp=8A;Vps=10V 5 75 |- S
Ore1/Jre2 forward transconductance ratio lpb=8A;Vps=10V 09 |- 10

of both transistor sections

Rbs(on) drain-source on-state resistance |lp=8A;Vgs=10V - 0.1 0.15 [Q
lpsx on-state drain current Vas=10V; Vpg=10V - 37 = A
Ci input capacitance Vas=0; Vpg=32V;f=1MHz - 495 |- pF
Coa output capacitance Vgs=0; Vpg =32 V; f=1MHz - 340 |- pF
Ci feedback capacitance Vas=0; Vps =32 V; f=1MHz - 40 - pF
(o drain-flange capacitance - 5.4 - pF

0 MCAS53 50 MCA955
TE; I
(mV/K) » @ -
/‘
/ 40 //
=9, //
//,
B = 20
i /
-5 0
0.1 1 10 0 5 10 15 20
Ip (&) Ves (V)
Vps=10V.
Vos="10 V; T =25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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. BLF368
transistor
200 MCA956—1 1500 MCAS52
(e}
RDS(on) (pF)
(mQ)
& ] 1000 \
100 \
500 \\\ Cis
\\\
Cos [
0 0
0 50 100 150 0 10 20 30 40
Tj (°c) Vps (V)

Ves=10V;lp=8A.

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

Vgs=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vos (V)

Vs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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VHF push-pull power MOS

L BLF368
transistor
APPLICATION INFORMATION FOR CLASS-AB OPERATION
T, = 25 °C; Ry, mo.n = 0.15 K/W unless otherwise specified.
RF performance in CW operation in a common source class-AB circuit.
Rgas = 536 Q per section; optimum load impedance per section = 1.34 +j0.34 Q (Vps =32 V).
AG
f Vv, | P G R n
MODE OF OPERATION s ba b P dB -
M) | | A | W | @ | S e
CW, class-AB 225 32 2x 250 300 >12 >1 > 55
typ. 13.5 typ. 0.4 typ. 62
225 28 2x250 300 typ. 13 typ. 0.7 typ. 68
225 35 2x 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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VHF push-pull power MOS

: BLF368
transistor
MCAS50 MCAS60-1
20 80
(Gp) o
dB,
16 ) =5~
60 LA
7 O I W 1 e
12 T=a
40
.
" /
i 20 /
0 0
0 100 200 300 400 500 0 100 200 300 400 500
PL (W) PL (W)

Class-AB operation; Vpg = 32 V; Ipg = 2 x 250 mA;
Z, =1.34 +j0.34 Q (per section); Rgs = 536 Q (per
section); f = 225 MHz.

solid line: T, = 25 °C. dotted line: T, = 70 °C.

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

Class-AB operation; Vpg = 32 V; Ipg = 2 x 250 mA;
Z, =1.34 +j0.34 Q (per section);
Rgs = 536 Q (per section); f = 225 MHz.

solid line: T, = 25 °C. dotted line: T, = 70 °C.

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

MCA951
500

PL
(W)
400

300 =
v
/ z
200
/ 4

100

0

/|
L/
0

10 20 30
PINW)

Class-AB operation; Vg = 32 V; Ipg = 2 X 250 mA;

Z, =1.34 +j0.34 Q (per section);

Rgs = 536 Q (per section); f = 225 MHz.

solid line: T, = 25 °C. dotted line: T, = 70 °C.

Fig.11 Load power as a function of input power,
typical values per section.
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Product specification

VHF push-pull power MOS

: BLF368
transistor
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C2 multilayer ceramic chip capacitor |2 x 56 pFin
(note 1) parallel + 18 pF,
500V
C3 film dielectric trimmer 2to 9 pF 2222 809 09005
C4 multilayer ceramic chip capacitor |47 pF, 500 V
(note 1)
C5 film dielectric trimmer 5to 60 pF 2222 809 08003
Ce6, C7, C9, C10, | multilayer ceramic chip capacitor |1 nF, 500 V 2222 852 47104
C12,C15, C31, (note 1)
C34
C8, C11, C16, multilayer ceramic chip capacitor | 100 nF, 50 V
C21,C32 (note 1)
C17, C20, C33 electrolytic capacitor 10 uF, 63V
c22 multilayer ceramic chip capacitor | 82 pF, 500 V
(note 1)
Cc23 multilayer ceramic chip capacitor | 10 pF + 30 pF in
(note 1) parallel, 500 V
C24, C28 film dielectric trimmer 2to 18 pF 2222 809 09006
C25, C26 multilayer ceramic chip capacitor | 39 pF + 47 pF in
(note 1) parallel, 500 V
c27 multilayer ceramic chip capacitor | 18 pF, 500 V
(note 1)
C29, C30 multilayer ceramic chip capacitor |3 x 100 pF in
(note 1) parallel, 500 V
L1, L3, L22, .24 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) 43Q 6 x 32.5 mm
L6, L7 stripline (note 2) 43 Q 6x 10.5 mm
L8, L9 stripline (note 2) 43 Q 6x3 mm
L10, L11 stripline (note 2) 43 Q 6x10.5 mm
L12, L15 grade 3B Ferroxcube wideband 2in parallel 4312 020 36642
HF choke
L13, L14 2 turns enamelled 1.6 mm copper |25 nH space 2.5 mm
wire int. dia. 5 mm
leads 2 x 7 mm
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VHF push-pull power MOS

transistor BLF368
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L16, L17 stripline (notes 2 and 4) 43 Q 6x3 mm
L18, L19 stripline (notes 2 and 4) 43 Q 6 x 35 mm
L20, L21 stripline (notes 2 and 4) 43 Q 6x9 mm
R1, R6 10 turns potentiometer 50 kQ
R2, R5 0.4 W metal film resistor 1kQ
R3, R4 0.4 W metal film resistor 536 Q
R7, R8 1 W, £5% metal film resistor 10Q
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 - L11, L16 - L22 and L24 are on a double copper-clad printed circuit board with glass

microfibre PTFE dielectric (g, = 2.2); thickness 146 inch; thickness of copper sheet 2 x 35 um.
3. Semi-rigid cables L2 and L23 are soldered on to striplines L1 and L24.
4. Acopper strap, thickness 0.8 mm, is soldered on to striplines L16 - L21.

September 1992

279



Philips Semiconductors ’ Product specification

VHF push-pull power MOS BLF368
transistor

@ KVEELED3

Copper strap—

722298

7222987

7222984

7222986

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

. BLF368
transistor
2 MCA958 2 MCAS59
Zj
@) B ,
o A |
’ — @ i
0 1
X |+ XL
-1 — : =] \\
-2
150 200 250 150 200 250
f (MHz) f (MHz)

Class-AB operation; Vpg = 32 V; lpq = 2 x 250 mA;
Rgs = 536 Q (per section); P_ =300 W

Fig.14 Input impedance as a function of
frequency (series components), typical values
per section.

Class-AB operation; Vpg =32 V; g = 2 X 250 mA;
Rgs = 536 Q (per section); P = 300 W

Fig.15 Load impedance as a function of
frequency (series components), typical values
per section.

MCA961

20

f (MHz)

Class-AB operation; Vpg = 32 V; lpo = 2 x 250 mA;
Rgs = 536 Q (per section); P, =300 W

Fig.16 Power gain as a function of frequency,
typical values per section.
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VHF push-pull power MOS

transistor

Product specification

BLF378

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 SOT262A1 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the
transistors.

PIN CONFIGURATION

d 1l ks

5 L 5
3 4
Top view

MSBoos

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.

PINNING - SOT262 A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 |drain?2 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
3 gate 1 . ” : A
safety precautions. After use, dispose of as chemical or special waste
4 gate 2 according to the regulations applying at the location of the user. It must
5 source 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.
AG
f V P G P n
MODE OF OPERATION 08 L P (dB) .
(MHz) v) () (dB) incte %) (%)
CW, class-AB 225 50 250 >14 <1 > 50
typ. 16 typ. 0.6 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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VHF push-pull power MOS

. BLF378
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vpss drain-source voltage = 110 \
+Vass gate-source voltage - 20 \'
Io DC drain current - 18 A
Pk total power dissipation up to T, = 25 °C total device; - 500 W

both sections equally loaded
Téip storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from total device; both sections 0.35 KW
junction to mounting base equally loaded
Ry moh thermal resistance from total device; both sections 0.15 KW
mounting base to heatsink equally loaded
MRA988
100 500 MCcB228
) Ptot
w)
) ~ 400 I~
b @
M |/ \(2) -~ N
10—
200
I
100
0
1 0 40 80 120 160
1 10 100 500 Th(°C)
Vps V)
(1) Current is this area may be limited by Rpg o). (1) Continuous operation.
(2) T =25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS

: BLF378
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage | Vgs=0; lp =50 mA 110 |- = \
loss drain-source leakage current Vgs=0; Vpg =50V - - 25 mA
lgss gate-source leakage current tVes=20V; Vps=0 - - 1 HA
Vasan gate-source threshold voltage lp=50mA; Vpg=10V 2 - 45 \'
AVgg gate-source voltage difference of |l =50 mA; Vpg=10V - - 100 |mV

both transistor sections
Ors forward transconductance Ipb=5A;Vpg=10V 4.5 62 |- S
Ors1/Gre2 forward transconductance ratio lb=5A;Vpg=10V 09 |- 1.1
of both transistor sections
Ros(on) drain-source on-state resistance |l =5A;Vgg=10V - 02 |03 |Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 25 - A
Ce input capacitance Vas=0; Vps=50V; f=1MHz |- 480 |- pF
Cis output capacitance Vas=0; Vps =50 V;f=1MHz |- 190 |- pF
Cs feedback capacitance Ves=0;Vps=50V; f=1MHz |- 14 - pF
Cat drain-flange capacitance - 5.4 - pF
0 MCA981 30 MCAS78
T.C.
(mV/K) o
-1 ")
/
20 /
=9 / /
Y I/
ol 10
=4 ]
-5 0 /
0.01 0.1 1 10 0 5 10 15
Ip (A) ves (V)
Vps =10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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VHF push-pull power MOS

' BLF378
transistor
MCA977 1200 MCB888
400
. A c
DS
) e *F)
300 7/
800
/
200
\Y\ Cis
400 \
100
—— Cos
0
0 50 100 150 "
i j (°c) 5 7 o =
Vos (V)

lp=5A; Vs =10 V.

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

Vgs=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

40 50
Vps V)

Vgs = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Philips Semiconductors

Product specification

VHF push-pull power MOS

¢ BLF378
transistor
APPLICATION INFORMATION FOR CLASS-AB OPERATION
T, =25 °C; Ry, mo-n = 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 (Vpg=50V).
f v, I P G i n
MODE OF OPERATION DS Do k P dB D
MHz) | (V) @ | oW | @ | O e
CW, class-AB 225 50 2x05 250 > 14 <1 > 50
typ. 16 typ. 0.6 typ. 55
CW, class-AB 225 45 2x 0.5 250 typ. 156 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:

Vps =50V, f =225 MHz at rated
output power.
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VHF push-pull power MOS

: BLF378
transistor
20 MCAS87 60 MCA985
=== s B =" ) //‘——-
Cp N *) Z77
(dB) 5 ¢
& prd
7
v
10 74
y
7|
4
20 /’
0 0
0 100 200 300 0 100 200 300
PL (W) PL (W)

Class-AB operation; Vps =50 V; Ipq =2 x 0.5 A;
Z =0.74 +j2 Q (per section); Rgg =2.8 Q (per
section); f = 225 MHz.

solid line: T}, = 25 °C. dotted line: T, = 70 °C.

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

Class-AB operation; Vpg =50 V; Ipo=2 x 0.5 A;
Z, =0.74 + j2 Q (per section); Rgs = 2.8 Q (per
section); f =225 MHz.

solid line: T, = 25 °C. dotted line: T, = 70 °C.

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

MCA986

400
Pl
W)

300 e

/’l r
o
//
200
Vi
7/
i
// 7
I/ L
100 /’
i/
i/
0
0 5 10 15
PIN(W)

Class-AB operation; Vps =50 V; I, q=2x 0.5 A;
Z, =074 + j2 Q (per section); Rgs = 2.8 Q (per
section); f = 225 MHz.

solid line: T, = 25 °C. dotted line: T, = 70 °C.

Fig.11 Load power as a function of input power,
typical values per section.
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VHF push-pull power MOS
transistor

BLF378

Vop1
B0 ¢2p
c14

+023

§—a|[}+—‘ c24
—R
i

L5
g L12 | L18 L20 c31
e 77777 J_:_/A__"T ~
c33
R10 .
R 3 23 2
c20 7[c21 “7:28 c29 "[c30 outpu

C34
C32
__{/, ’/ A //_/LH TETES

L19 21 L24

L22

L6

c25

tL17

MCA994—2

"

Vpp2

f =225 MHz.

Fig.12 Test circuit for class-AB operation.
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VHF push-pull power MOS

. BLF378
transistor
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor 27 pF, 500 V
(note 1)
C3, C4, C31, C32 | multilayer ceramic chip capacitor 3x18pFin
(note 1) parallel, 500 V
C5 film dielectric trimmer 4 to 40 pF 2222 809 08002
C6, C30 film dielectric trimmer 2to 18 pF 2222 809 09006
Cc7 multilayer ceramic chip capacitor 100 pF, 500 V
(note 1)
C8, C9, C15,C18 | MKT film capacitor 1uF, 63V 2222 371 11105
C10, C13, C14, multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C19, C36
C11, C12 multilayer ceramic chip capacitor 2x1nFin
(note 1) parallel, 500 V
C16,C17 electrolytic capacitor 220 uF, 63 V
Cc20 multilayer ceramic chip capacitor 3x33pFin
(note 1) parallel, 500 V
Cc21 film dielectric trimmer 2to 9 pF 2222 809 09005
C22, Cc27, C37, multilayer ceramic chip capacitor 1 nF, 500 V
C38 (note 1)
C23, C26, C35 electrolytic capacitor 10 puF, 63 V
C24, C25 multilayer ceramic chip capacitor 2x 470 pFin
(note 1) parallel, 500 V
C28 multilayer ceramic chip capacitor 2x10pFin
(note 1) parallel + 18 pF,
500V
C29 multilayer ceramic chip capacitor 2x5.6 pFin
(note 1) parallel, 500 V
C33, C34 multilayer ceramic chip capacitor 5.6 pF, 500 V
(note 1)
L1, L3, L22, 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 Q 6 x 24 mm
L6, L7 stripline (note 2) 43Q 6 x 14.5 mm
L8, L9 stripline (note 2) 43Q 6 x 4.4 mm
L1, 14 stripline (note 2) 43Q 6 x 3.2 mm
L12, 118 stripline (note 2) 43Q 6x 15 mm
L14, L17 grade 3B Ferroxcube wideband HF |2 in parallel 4312 020 36642
choke
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COMPONENT DESCRIPTION VALUE DIMENSION CAT‘:J"(?GUE
L15; L16 1%, turns enamelled 2 mm copper | 40 nH space 1 mm
wire int. dia. 10 mm
leads 2 x 7 mm

L18, L19 stripline (note 2) 43 Q 6x13 mm

L20, L21 stripline (note 2) 43Q 6x29.5 mm

R1 0.4 W metal film resistor 10Q

R2, R7 10 turn potentiometer 50 kQ

R3, R6 0.4 W metal film resistor 1kQ

R4, R5 0.4 W metal film resistor 2x5.62Q

in parallel
R8, R9 1 W, £5% metal film resistor 10Q
R10 1 W metal film resistor 4x10Q
in parallel

R11 1 W metal film resistor 5.11 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-L13,L18 - L22 and L24 are on a double copper-clad printed-circuit board, with glass microfibre
PTFE dielectric (g, = 2.2); thickness ¢ inch; thickness of the copper sheet 2 x 35 um.

3. Semi-rigid cables L2 and L23 is soldered on to striplines L1 and L24.
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VHF push-pull power MOS
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BLF378

4 (1

= AR 1 S
! F =
gt

A

= @
[~ Copper str
Copper strap—] e 2

7222983

7222985

7222990

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.

7222988
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! BLF378
transistor
MCA984 MCA983
2 3
Z N
® P 3
| |
2
0
N
Xj gl 1 RL
= == [
-2
150 200 250 150 200 250
f (MHz) f (MHz)

Class-AB operation; Vps =50 V; I5q =2 x 0.5 A;
Rgs = 2.8 Q (per section); P, = 250 W.

Fig.14 Inputimpedance as a function of
frequency (series components), typical values

Class-AB operation; Vpg =50 V; Ipq =2 x 0.5 A;
Rgs = 2.8 Q (per section); P = 250 W.

Fig.15 Load impedance as a function of
frequency (series components), typical values

Class-AB operation; Vg =50 V; I5o =2 x 0.5 A;
Rgs = 2.8 Q (per section); P, = 250 W.

Fig.16 Power gain as a function of frequency,
typical values per section.
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VHF. 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 Tp, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n Z il
Vv MHz W dB % Q mS
|
c.w. 135 175 8 > 90| > 70 28+j1,2 76 —j16
c.w. 12,5 175 8 typ. 10,56 typ. 75 — &=
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123.
0,14
b - ceramic
—
1 1
25,2 A r i 98
max 18'42 F max
Ll g
= BeO
A
metal

7277386.2

Torque on screw: min. 0,6 Nm (6 kg cm)

< 10,0 max —| max. 0,75 Nm (7,5 kg cm)
* L * Recommended screw: cheese-head
2,54 L0t | 450 * 4-40 UNC/2A
! 4'?5 ;asx 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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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) VCEO max. 18 VvV
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(av) max. 15 A
Collector current (peak value); f > 1 MHz Ilcm max. 40 A
R.F. power dissipation (f > 1 MHz); T,p = 25 °C Prs max. 20W
Storage temperature Tstg —65 to + 160 ©C
Operating junction temperature TJ- max. 200 °C

7277722 30 7277723
15
\ Ptot

\ \ (W)

'C ™
\ 1l N
(A) \
\ Y 20 < e
\ Tmb=25°C T q %’e
Nes,
\ b S | brﬁr/i
S} 7
i 7
1 \\ M///\’ N
k \
10 =
~ 700 N
Tr=70"¢ % | =
N\
N
0,5 0
5 10 15 Veg (V) 20 0 50 Th (°C) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VCg < 16,5 V;
f>1 MHz.

| Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 8 W; T, = 72,4 °C, i.e. T, = 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

BLV10

CHARACTERISTICS

Tj= 25 0C

Collector-emitter breakdown voltage
VB =0;Ic=5mA

Collector-emitter breakdown voltage
open base; |¢ =25 mA

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

Collector cut-off current
VBe=0;Vcg=18V

Second breakdown energy; L =25 mH; f = 50 Hz
open base
R =108

D.C. current gain *
Ic=0,75A;Vcg=5V

Collector-emitter saturation voltage *
Ic=2A;ig=04A

Transition frequency at f = 100 MHz *
—-lg=075A;Vcg=135V
—lg=2A;Vcg=135V

Collector capacitance at f = 1 MHz
lg=1eg=0;Vcg=1356V

Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =135V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; 6 <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
IceES

Eseo
EsBr

hFE

VCEsat

> 36 V
> 18 V
= 4V
< 2 mA
> 0,5 mJ
> 0,5 mJ
typ. 40

10 to 100
typ. 085 V
typ. 950 MHz
typ. 850 MHz
typ. 16,5 pF
typ. 12 pF
typ. 2 pF
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N

7277724

100
hre
75
50 P ~ Vee=
{135V
Nl
5V
25
0
0 1 2 1A 3

Fig. 4 Typical values; Tj = 25 oC.

7277725

40

(pF)

30

20

10

10 Ves (v) 15

Fig.5 Ig = lg=0;f=1MHz; Tj=25°C.

7277732

1000
s,
P —
P T~
.\~‘\
f P
1 [/ R
N —
MH Veg=
( ; l// \:\\ 13C,gv
N
10V
500 bl
0
& 1 2 ~Ig (A) 3

Fig. 6 Typical values; f =100 MHz; Tj =25 0cC.
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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=250°C

f (MHz) VCE(V)! PL (W) \PS(W) Gp(dB)‘ Ic(A) (%) ‘ 7 Q) ‘VI(mS)
175 ’ 13,5 ‘ 8 < 1.0 b 9,0 <08 > 70 |28+j1,2 76 — j16
175 12,5 8 — typ. 10,5 - typ. 75 — -

50 Q

50Q

7277760.1

+Vee

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

List of components:

C1=2,5to 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= 510 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 2 carbon resistor
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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‘ 150

7278506.1

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.
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V.H.F. power transistor

7Z278514.1
15 EEEE
_9g 0
Th=25°C]
PL ,/\ +
A1
(W) A
A LT
A 1 i
/ 1(/
10 e N
A10°¢C
t/,
Vi
..
4
/
7
5 7
0
0 Topgw) 2

Fig. 9 Typical values; f= 175 MHz;

——Vce=135V; ——Veg=125V.
7278511
10
PLnom
(W)
VSWR =1 VSWR =
10
7.5 Tt
50
5
2,5
PS | |
PSnom ]
0
1 1,1 12 Ve
VCE nom

BLV10
7278510.1
15
AN
Gp __Gp \;
(dB) N \\
N
Th= T
AN 170 °C []
(0]
10 < ——25°C 100
A D
¥
N
= n
T Kry2s°c ] '®
Z 70°¢c
N 4
5 50
0 0
0 10 PL (W) 20

Fig. 10 Typical values; f= 175 MHz;
V=135V, ——Vcg=125V.

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

Rth mb-h = 0,3 K/W; VeEnom = 135 V or
12,5 V; Pg = Pgnom 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 (Pg/Pgnom) increases linearly with supply
over-voltage ratio.
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Fig. 12 Input impedance (series components).
7278515

20

(dB)

15

10

0 100 200
f (MHz)
Fig. 14.

300

7278512
25 0
RL R P o Clic
- [ )
(2) ‘\ ,/r (pF)
20 \ / -50
/
[
15 : 100
——’C \\ A
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10 -150
5
0 100 200f(MH )300
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Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14:

Typical values; Vcg = 13,6 V; P =8 W;
Th=25°C.

OPERATING NOTE

Below 70 MHz a base-emitter resistor of 10
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
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BLV11

V.HF. 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 T, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vg f PL Gp n Z Yi
V MHz W dB % Q mS
c.w. 135 175 15 > 8,0 > 60 23+ j2.2 130 - j4,4
c.w. 12,5 175 15 typ. 7,5 typ. 67 — -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123.
— < 0,14
- = ceramic
—— T
25,2 11 1 98
max 1842 77 max
W]
= BeO
metal
7277386.2

Torque on screw: min. 0,6 Nm (6 kg cm)

l+ 10,0 max —{ max. 0,75 Nm (7,5 kg cm)
' . | - ‘ Recommended screw: cheese-head
2,54 HERE 450 4 4-40 UNC/2A
h 405 7,5 X . "
i max Heatsink compound must be applied sparingly
v 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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BLV1

RATINGS

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

Collector-emitter voltage (Vgg = 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); Tmmp = 25 °C
Storage temperature

Operating junction temperature

35 1 7277733
Ic
A
(A) \ r
%
2,5 a
! p N
\\— €
°
T 1Y
o \
\ \
b 9
1,5
AN
\
0.5
0 10 Veg (V) 20

Fig. 2 D.C. SOAR.

60

Pr
(W)

40

20

VCESM max. 36 V
VcEO max. 18 V
VEBO max. 4V
Ic(av) max. 3 A
Iem max. 8 A
Prt max. 36 W
Tstg —65to + 150 OC
Tj max. 200 ©C
7277734
11 -
\]]\ y 5
I e’a'%,,
(9]
- 2
0
~ ’6“://(' ~
~
I ~

50 Th (°c) 100

Fig. 3 R.F. power dissipation; VCg< 16,5 V;
f>1 MHz.

Continuous d.c. operation

Il Continuous r.f. operation
I11 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 15 W; Trj;p = 74,5 ©C, i.e. T = 70 °C)

From junction to mounting base (d.c. dissipation)
From junction to mounting base (r.f. dissipation)
From mounting base to heatsink

Rth jmb(de) = 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

BLV11

CHARACTERISTICS

Ti =250C

Collector-emitter breakdown voltage
VBe =0; Ic=10mA

Collector-emitter breakdown voltage
open base; |c =50 mA

Emitter-base breakdown voltage
open collector; Ig =4 mA

Collector cut-off current
VBe=0;Vce=18V

Second breakdown energy; L = 25 mH; f = 50 Hz
open base
Rge=10%Q

D.C. current gain *
Ic=16A;Vcg=5V

Collector-emitter saturation voltage *
Ic=45A;1g=09A

Transition frequency at f = 100 MHz *
—lg=15A;Vcg=135V

—lg=45A;Vcg=135V
Collector capacitance at f = 1 MHz

lge=1g=0;Vcg=135V
Feedback capacitance at f = 1 MHz

Ic=200mA; Vcg =135V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; § < 0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
IcES

EsBo
EsBR

hFE

VCEsat

typ.

typ.

typ.
typ.

typ.

typ.
typ.

36 V

18 V

25 mJ
25 mJ

40
10 to 100

1,0V

850 MHz
800 MHz

32 pF

23 pF
2 pF
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BLV11

7277736
60 = 7277735 450
Vgg*=
= 135V
o
heE F)
1/ (p
4
5V
40 — 100
4
[ \
20 50
N tYP
ey
s
0 0
0 2,5 |C(A) 5 0 10 VCB (V) 20
Fig. 4 Typical values; Tj = 25 9C, Fig. 5 lg=1g=0;f=1MHz; Tj = 25 OC.
1000 7277737
Vg =
; - L] CB
T S =135V
(MHz) 110V
/
/
[/
500
0
0 2
4 —Ig (A) 6

Fig. 6 Typical values; f = 100 MHz; Ti =250C .
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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=250C

f (MH2) | Veg (V)‘ PL (W) ‘Ps W) Gp (dB) ‘ Ic (A n (%) ‘ 7 (@) ‘Y_L(mS)
175 135 l 15 <24 > 80 <18 > 60 [23+j22 | 130—j4,4
175 12,56 15 - typ. 7.5 — typ. 67 - —

509

50 Q2

7277760.1

+VCC

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

List of components:

C1=2,5to 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= 510 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 Q carbon resistor
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLV11

150

7Z278506.1

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.
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V.H.F. power transistor

BLVT

7277738
) 3|
e
4 L2 h=
P /
L
y
W) Vi o
/71 _k70°C
15 7
/
10
I
5
0
0 25 5 ps (W) 15
Fig. 9 Typical values; f = 175 MHz;
——NVeg=135V;———VNcg=125V.
7277740
7
VSWR = 1+
16 45
g \
Lnom 5
(W) NEE
(VSWR = )T\ \
15 \
\ \
\
\
14 X A\
10
\
=
501 Pg
1P
12 | ["Snom
1 1,1 12 Vee
VCEnom

7277739
10 +Gp
;\\\
S = ;l'h=25°C‘
Gp \‘ < .‘A <
(dB) e
\\
AN
70°C
5 100
=Th=25%C
A\ n
= :Q:Inzg' n (%)
—170°C 50
0 0
5
10 15 PL (W) 20
Fig. 10 Typical values; f = 175 MHz;
——Veg=135V;—=—=Vcg=125V.

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

Rth mb-h =0,3 K/W; VcEnom = 13,6V or
12,5 V; Pg = Pgnom 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 (Pg/Pgnom) increases linearly with supply
over-voltage ratio.

August 1986

307



BLV11

72689441
5
fi L _
Xj \ X
) [\ P
2,5 -
: - ; -
,/
/
//
0 7
/
N,
-25 [
/
<l
0 100 200 300
f (MHz)

Fig. 12 Input impedance (series components).

7268943.1

20

(dB) \

15

0 100 200 300
f (MHz)

7268945.1
20 CL+o
'/
RL '/
(Q) /
15 —-50
/
FRL [ CL
(pF)
\ I/
10 -100
R
i
5 150
|
T
0 n
0 100 200 300
f (MHz)

Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14:
Typical values: Vcg =136 V; P =15 W;
Th =25 0C.

OPERATING NOTE

Below 50 MHz a base-emitter resistor of 10 2
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.

Fig. 14.
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Philips Semiconductors

VHF power transistor

Product specification

BLV12

FEATURES

o 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

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

f Vee P Gp Ne
MODE OF OPERATION (MHz) V) (W) (dB) (%)
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 DESCRIPTICN
1 collector
2 emitter
3 base
4 emitter

September 1991

PIN CONFIGURATION

MBBo12 e

MSB057

Fig.1 Simplified outline and symbol.
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Philips Semiconductors Product specification

VHF power transistor BLV12
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 36 "
Veeo collector-emitter voltage open base = 16 \"
Veso emitter-base voltage open collector - 3 \"
Iey leav collector current DC or average value |- 6 A
lem collector current peak value - 18 A

f>1MHz
P total power dissipation RF operation; - 100 W
f> 1 MHz,
T =25 °C
iy storage temperature range -65 150 °C
T; junction operating temperature - 200 °C
MRA372
120
Prot
W)
100
\\ 11
80 "Q‘\‘
N \\\
NN
60 ™~ \\
40
N
20
0
0 20 40 60 80 100 120
T, (°C)
(I) Continuous DC operation.
(I1) Short time operation during mismatch
(f> 1 MHz).
Fig.2 Power/temperature derating curve.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Ry j-mbre) from junction to mounting base P =100 W; 175 K/wW
T =25°C
(2 — from mounting base to heatsink 0.3 KW
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Philips Semiconductors

Product specification

VHF power transistor BLV12
CHARACTERISTICS
T,=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vgricso collector-base breakdown voltage open emitter; 36 - - \
lc=10mA
Vgriceo collector-emitter breakdown voltage open base; 16 - - \
lc =25 mA
Vigrjeso emitter-base breakdown voltage open collector; 3 - - \Y
le=2mA
lees collector-emitter leakage current Vge = 0; - - 10 mA
Vee =16V
Nee DC current gain Vee=5V; 25 35 -
lc=4A
fr transition frequency Vee=125V; - 1.6 - GHz
le=4A,
f=500 MHz
C, collector capacitance Vg =125V; - 90 100 pF
le=1,=0;
f=1MHz
C. feedback capacitance Vee=125V; - 60 70 pF
lei= 0;
f=1MHz
Cot collector-flange capacitance f=1MHz - 2 - pF
MRA378 MRA374.1
50 250 |
hee —~ o2 ! {
v \ (pF) k
40 // 200
A L N\ Jvee=| \
—— N 125V
30 \\ N 150 \\
Vece =5 \ \
20 ‘\ 100 \-\L\‘
10 50
I L I
00 4 8 2 16 i 0 4 8 12 16
'c @& Veg (V)

Fig.3 DC current gain as a function of collector
current, typical values.

le=i,=0;f=1MHz.

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

MRA375

fr
(GHz)
15 \\\
\
1 \\
N

05

0

0 2 4 6 8 10
Ig (A)
Veg=125V.

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.

f

MODE OF OPERATION (MHz)

VCE
V)

(W) (dB) (%)

c.w. class-B 175

12.5

30 >9 > 60
typ. 9.8 typ. 66

dB (%)
s 12

0
10 20 30 40
MRA367 PL W)

Class-B operation; Ve = 12.5 V; f = 175 MHz.

Fig.6 Gain and efficiency as functions of load
power, typical values.

MRA371

50

(W)
40 —

30 /

20 /

0 2 4 6 8
Pn W)

Class-B operation; Ve = 12.5 V; f = 175 MHz.

Fig.7 Load power as a function of drive 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
155V, and f = 175 MHz.
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Philips Semiconductors

Product specification

VHF power transistor BLV12
509
Fig.8 Class-B test circuit at f = 175 MHz.
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ci film dielectric trimmer 2.5t0 20 pF 2222 809 07004
C2,C8 film dielectric trimmer 4 to0 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
Cé6a, C6b 500 V ceramic capacitor 8.2 pF
c7 film dielectric trimmer 510 60 pF 2222 809 07011
L1 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 | 100 nH int. dia. 3 mm;
copper wire 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 int. dia. 5 mm;
length 6 mm;
leads 2 x 5 mm
L7 2 turns enamelled 1.6 mm copper wire int. dia. 4.5 mm;
length 6 mm;
leads 2 x 5 mm
R1 0.25 W carbon resistor 10 Q, 5%
R2 0.25 W carbon resistor 4.7 Q, 5%
Notes

1. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric, thickness

116 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

150

7277548

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 BLV12
MRA369 MRA370
3 4
ZL
Zj ((®)]
Q) | —
"] Rp
2 2
— i
/ |
B
1 0
Y
i X
1 —
9 2 1 2
100 150 200 f (MH2) 250 00 50 00 f (MHz) 250

Class-B operation; Ve = 125 V; P =30 W.

Fig.10 Input impedance (series components) as
a function of frequency, typical values.

Class-B operation; Vg = 125 V; P =30 W.

Fig.11 Load impedance (series components) as
a function of frequency, typical values.

ZL mBasst

Fig.12 Definition of transistor impedance.

MRA368

250
f (MHz)

Class-B operation; Vo = 125 V; P =30 W.

Fig.13 Power gain as a function of frequency,
typical values.
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BLV20

VHF. 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 T, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | V(g f PL Gp n Z YL
Vv MHz W dB % Q mS
c.W. ’ 28 l 175 I 8 ' >12 ‘ > 65 ‘ 1,8+j0,7 ‘ 18 — j20
MECHANICAL DATA Dimensions.in mm
Fig. 1 SOT-123.
—< 0,14
b bl ceramic
—- T
25,2 1111 98
max 18'42 max
== BeO
metal
7277386.2
< 10,0 max —>| Torque on screw: min. 0,6 Nm (6 kg cm)
v | ' max. 0,75 Nm (7,5 kg cm)
2,54 [ J : | { 450 4 Recommended screw: cheese head
1 Lo% B8 4-40 UNC/2A
! v 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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BLV20

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

Collector-emitter voltage (Vgg = 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. 09 A
Collector current (peak value); f > 1 MHz Iem max. 25 A
R.F. power dissipation (f > 1 MHz); Ty = 25 °C Prt max. 20 W
Storage temperature Tstg —65 to + 1560 ©°C
Operating junction temperature Tj max. 200 ©C

7277741 30 7277723
! Piot
(W)
M
| =950 Ul N
(A) 20 N
N
\ >%'er
1 ()
N |\ TTTNG 6,
\ ~L 0 G
05 \ <2 A(r
@ Th =70 OC > N
o\
e
10 =
\
AN |
0 0
10 20 30 - (V) 40 0 50 Th (°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VCg <28 V;
f>1 MHz.

I Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 8 W; Trnp, = 72,4 OC, i.e. Tp, = 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

318 August 1986



V.H.F. power transistor

BLV20

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdown voltage
VBg=0;Ilc=2mA

Collector-emitter breakdown voltage
open base; Ic = 10 mA

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

Collector cut-off current
VBg =0;Vcg =36V

Second breakdown energy; L =25 mH; f = 50 Hz
open base
Rge =10 £

D.C. current gain *
Ic=04A;Vcg=5V

Collector-emitter saturation voltage *
Ic=125A;13=0,25 A

Transition frequency at f = 100 MHz *
—lg=04A;Vcg=28V
—lg=125A;Vcg=28V

Collector capacitance at f = 1 MHz
l[g=1lg=0;Vpop =28V

Feedback capacitance at f = 1 MHz
Ic=50mA; Vecg =28V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; § <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
ICES

Eseo
EsBR

hFE

VCEsat

> 65
> 36
= 4
< 1
> 0,5
> 0,5
typ. 50

10 to 100
typ. 0,8
typ. 600
typ. 520
typ. 10
typ. A
typ. 2

mA

mJ

mJ

MHz
MHz

pF

pF
pF
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BLV20

7277742 7277743
100 40
Cc
hre (pF)
75 30
V, 28V
CE
!' 20 \
50 # == \
N \\
5 V- N
typ
P—
25 10 E——
0 0
0 05 T oA 15 9 L 20 s vp 30
Fig. 4 Typical values; T; = 25 OC. Fig.5 Ig=1g=0;f=1MHz;T;= 25 OC.
7277744
1000
Ty
(MHz)
— = Vg~ |
I~ 28V
500 A L ]
A//, 20V
/9/
/4
i
T
0
0 0,5 1 ~lg (A) 15

Fig. 6 Typical values; f = 100 MHz; Tj=25 oC.
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V.H.F. power transistor BLV20

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=259°C

f (MHz) ‘VCE V) | PL (W) 1 P (W)  Gp (dB) ] Ic(A) (%) ’ 7 Q) |Y_L<m5)

175 } 28 ‘ 8 \<0,5 >12 } <0,44 > 65 ‘1,8+j0,7| 18 —j20

50 Q

508

7277760.1

Ve

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

List of components:

C1=C7=2,5to 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); int. 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 Q carbon resistor
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLV20

150

7Z278506.1

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

BLV20

15 7277745
PL
tw)
Th=25 S¢
10 70 °C
pd
»
o4
/
5
//
/
0
0 05  pg (W) 1
Fig. 9 Typical values; Vo =28 V;
f=175 MHz.
1 [ 7277747
I
PLnom
(W)
(VSWR=1)
10
Th=
N 50°C
9
70°C
8
~~q 90°c
Z
1 10 yswr 102

15 - 7277746
TN
Gp I~
(dB) ‘ ST =
0
25 9C 17
70°C
10 100
Th="T1"
25 °c ] (%)
~T 1+ +70°C
— 1
5 50
0 0
0 10 PL (W) 20

Fig. 10 Typical values; Vcg =28 V;
f=175 MHz.

Fig. 11 R.F. SOAR; c.w. class-B operation;
f=175 MHz; Vog =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 k
- 7268947 150 7268948 0
Cc
Q) L = (pF)
X i R
10 115 100 :' —-20
X /
® (2)
> 0
ri >
I 7 RL
X“ 4 b
I\
5 -5 50 7 —-40
\ J/
-10 o
N Gy
ri:
|
0 0 -60
0 200  f(MHz) 400 0 200  f(MHz 400
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components).
7268946
30
Gp Conditions for Figs 12, 13 and 14.
8] Typical values; Vcg =28 V; P =8 W;
Th =25 °C.
20 OPERATING NOTE
\ Below 100 MHz a base-emitter resistor of 10 2
\ is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
N
B
10
N
N
0
0 200 f (MHz) 400
Fig. 14.
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BLV21

V.HF. 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 | Vg f PL Gp n z YL
\) MHz W dB % Q mS
c.w. l 28 ‘ 175 15 ‘ >10 i > 65 ’ 1,4+j1,85 ‘ 33—j27,5
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123.
— < 0,14
b . ceramic
T 1
25,2 1 41 1 98
max 18'42 max
L
. BeO
L
metal
7277386.2
< 10,0 max Torque on screw: min. 0,6 Nm (6 kg cm)
) l | T v max. 0,75 Nm (7,5 kg cm)
2,54 I l Il | : I 450 Recommended screw: cheese-head
! -l 4-40 UNC/2A
m
! ¥ 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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BLV21

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 65 V
Collector-emitter voltage (open base) VCcEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4 Vv
Collector current (average) Ic(AV) max. 1,75 A
Collector current (peak value); f > 1 MHz Icm max. 50 A
R.F. power dissipation (f > 1 MHz); T =25 °C Prf max. 36 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C

7277748 60 7277734
2
Ptot
Ic (W)
(A) X Tmb=25 9¢
A\
A\
15 40
X If
. | BN
]\ ‘79,
9
h § \ IS 5
o ot 3
1 \ N :I[\ h///(
\ 91
£ \ 16 ¢
8 Th =70 OC N 20 - l'l’/k
.
05 I .
N
™
0 0
o
10 20 30 Veg (V) 40 0 50 T1,(°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VCg <28 V;
f>1MHz.

| Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 15 W; Ty = 74,5 ©C, i.e. T, = 70 OC)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 6,65 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 = 0,3 K/W
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V.H.F. power transistor

BLV21

CHARACTERISTICS

Tj=25 oc

Collector-emitter breakdown voltage
VBe =0; Ic=5mA

Collector-emitter breakdown voltage
open base; I¢ =25 mA

Emitter-base breakdown voltage
open collector; Ig =2 mA

Collector cut-off current
VBe=0;Vcg=36V

Second breakdown energy; L = 256 mH; f = 50 Hz
open base
Rgg = 10

D.C. current gain *
Ic=07A;Vcg=5V

Collector-emitter saturation voltage *
Ic=2A;Ig=04A

Transition frequency at f = 100 MHz *
—lg=0,7A;Vcg=28V
—lg=2A;Vcg=28V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=28V

Feedback capacitance at f =1 MHz
Ilc =100 mA; Vg =28V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; 6 <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
ICES

Eseo
ESBR

hFE

VCEsat

= 65
B 36
= 4
5 2
= 25
> 25
typ. 50

10 to 100
typ. 0,65
typ. 650
typ. 625
typ. 18
typ. 12,8
typ. 2

mA

mJ

mJ

MHz
MHz

pF

pF
pF
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BLV21

150

100

50

750

(MHz)

500

250

7277749

Vee=

28V

"
/,
Py
5 V1
4
2 Ic (A)

Fig. 4 Typical values; Tj = 25 oC.

60

(pF)

40

20

7277750

20

Veg (V) 40

Fig. 5 |E=Ie=0;f=1MHz;Tj=25°C.

7277751

A =
/] ey
—
4
Il h

1 N VCB =T:
N 28V 1]

20V 1

1 2 4

—lg (A)
Fig. 6 Typical values; f= 100 MHz; Tj= 25 OC.
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V.H.F. power transistor BLV21

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th =250°C

f (MHz)

VCE (V) [ PL (W) | Ps (W)  Gp (dB) ’ Ic (A n (%) ' z () i\T—L(mS)

175 l 28 ' 15 ]<1,5 >10 i <0,83 > 65 i1,4+j1,85133—j27,5

50 Q2

50 Q

7277760.1

+VCC

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

List of components:

C1=C7=2,5to 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); int. 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 Q carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLV21

‘ 150

7278506.1

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 BLV21
7277752 7277753
30 15
~
PL Gp SGp e Tas
W) Th=25°c{ (8 25 °C
1 N
r 70 °C
20 /,‘ 10 100
70 °C 1
v
Th= n
)04 25°c] (%)
Y /
4 i = 10°%
A
A 5 =
10 /. 50
7,
/i
"
0 0 0
0 1 Pg (W) 2 5 15 PL (W) 25
Fig. 9 Typical values; Vog =28 V; Fig. 10 Typical values; Vcg =28 V;
CE CE
f=175 MHz. f=175 MHz.
7277754
207
PLnom
(W)
(VSWR =1)
nL [ Th=
50°c
ﬂ\
™ o
=70 °C Fig. 11 R.F. SOAR; c.w. class-B operation;
15 =175 MHz; Vg = 28 V; Rth mb-h = 0.3 K/W
g The graph shows the permissible output power
90°¢C under nominal conditions (VSWR = 1) as a

function of the expected VSWR during short-
time mismatch conditions with heatsink
temperatu res as parameter.

10

1 10 vswr 102
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BLV21
7268950 80 7268951
5 '
fi xl RL 0
2 Fems A (2)
i [T P
(£2) i = CL
25 1\ 60 - CL
. \ /1 (pF)
\ /] i R y.
L
/| \ -50
0 A ]
¥ /
N\
/ 40 7
JARN
2,5 \\
o / A == RL
T —-100
|
(]
L
_s LI 20 L
0 100 200 ¢ 114z 300 0 200 f(mHz) 400
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components).
7268949
30
Gp
(dB) Conditions for Figs 12, 13 and 14.
N _Tryp_ic;évésclzues; Vcg=28V;P_=15W;
20 h= :
OPERATING NOTE
Below 100 MHz a base-emitter resistor of 10
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
\\
N
10 \\
0
0 200 f (MHz) 400
Fig. 14.
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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 %:in 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 ©C in an unneutralized common-emitter class-B circuit.

mode operation VCE f PL Pg Gp n
v MHz W W dB %
_ ™, } 28 I 108 ‘ 175 | <175 ‘ >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

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119.

—>< 0,14
* ceramic
5,7 =
5,3 117
4
25,2 41 138
max 18,42 max
¥
5,7 1
53 -
) = BeO
metal
7277385.6
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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V.H.F. power transistor

BLV25

RATINGS

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

Collector-emitter voltage
(peak value); VRg =0

open base
Emitter-base voltage (open collector)

Collector current
d.c. or average

(peak value); f > 1 MHz
Total power dissipation at T, = 25 °C
R.F. power dissipation (f > 1 MHz); T,;, = 25 °C
R.F. power dissipation (f > 1 MHz); T, = 70 °C
Storage temperature

Operating junction temperature

20 | 7288715
T =262
Ig
(A) N \
" N
2\
|
4 \(1)
Th=70°C LY
5 \
\\
2!
4 10 20 30 40
Ve (V)

(1) Second breakdown limit.

Fig. 2 D.C. SOAR.

VCESM max. 65 V
VCEO max. 33V
VEBO max. 4V

oH 'C(AV) max. 17,5
lem max. 35

A
A
Ptot (dc)  max. 220 W
Ptot (r.f.) max. 270 W

w

Ptot (r.f.) max. 146
Tstg —65 to + 150 °C
Tj max. 200 ©°C
300 ‘ 7288716
N
tot \
(W)
m ~
200
S~ _ \\
i - I \,\
S L I~
[ ~ ~ L
100 =~
|
1 I T
. \ [ ]
0 50 T, (%) 100

Fig. 3 Power derating curves vs. temperature.

I Continuous d.c. operation

Il Continuous r.f. operation (f > 1 MHz)

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

THERMAL RESISTANCE (dissipation = 150 W; Tjyp = 72 ©C, i.e. T, = 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) max 0,85 K/W
Rth j-mb(rf) max 0,60 K/W
Rth mb-h max 0,2 K/W
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BLV25

CHARACTERISTICS

Tj =250C
Collector-emitter breakdown voltage

VBE =0; Ic =50 mA V(BR)CES

open base; Ic =200 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; Ig = 20 mA V(BR)EBO
Collector cut-off current

VBe =0; VG =33 V IcES
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo

RBe =102 EsBR
D.C. current gain*

Ilc=85A;Vgg=25V heg
Collector-emitter saturation voltage*

Ic=20A;1g=4,0A VCEsat
Transition frequency at f = 100 MHz**

-lge=85A;Vcg=25V fr

—lg=20A;Vgg=25V fr
Collector capacitance at f =1 MHz

Ig=1g=0;Vcg=25V Cc
Feedback capacitance at f = 1 MHz

Ic=100mA; Vcg=25V Cre
Collector-flange capacitance Cef

* Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: tp < 50us; § < 0,01.

> 65 V
> 33V
2 4V
< 25 mA
e 20 mJ
> 20 mJ
typ. 50

15 to 100
typ. 16 V
typ. 600 MHz
typ. 600 MHz
typ. 275 pF
typ. 155 pF
typ. 3 pF
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V.H.F. power transistor BLV25

80 7288717 800 7288718
typ
f-
hee T, L~
s (MHz) N
/"/
40 400
0 0
0 10 I (A) 20 0 10 20 _y(a) 30
Fig.4 VCE=25V; Tj=25°C. Fig.5 Vg =25 V; f = 100 MHz; Tj = 25 °C.
600 7288719
Ce
(pF) \
N
K\ typ
300
N\’\’\
0
0 10 20 Veg (V) 30

Fig. 6 IE=Ie=O;f=1MHz;Tj=25°C.
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BLV25

APPLICATION INFORMATION

R.F. performance in narrow band c.w. operation (common-emitter class-B circuit) T = 25 oC

f VcE PL Ps Gp Ic n

MHz \ w W dB A %
108 28 175 < 17,5 > 10,0 & 9,6 > 65
typ. 13,9 typ. 11,0 typ. 8,9 typ. 70

Fig. 7 Class-B test circuit at f = 108 MHz.

7286764

List of components

C1=C3=7to 100 pF film dielectric trimmer (cat. no. 2222 809 07015)
C2=C4=C5=C6=C7=100pF (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 702 05109)
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 = 6,8 uF/63 V electrolytic capacitor

L1 = Cu strip (10 mm x 4 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); int. 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.

R1 =10 §2 carbon resistor

A . . .
ATC means American Technical Ceramics.
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V.H.F. power transistor

BLV25

7286765

7286766

Fig. 8 Component layout and printed-circuit board for 108 MHz class-B test circuit.

\ (Dimensions in mm.)

between the copper on the component side and the ground-plane.

200 7288720.1
T i TN
PL N b D Th=
.y
w) N\ SN T 25
N =~ - [o}
\\\ N .\\--—15000
N =] 70°C
‘ - \\ T——— 259¢
-~\.
| | ——150°%
70°C
0
1 5 10 20
| VSWR
Fig. 9 R.F. SOAR. ——— f > 1 MHz (continuous);

———— short time operation during mismatch (f > 1 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 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
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250 71288721
PL //
(W) A
Z
200 7
/
150 /,
100 //
/
" //
L4
0
0 10 20 5 (w) 30
Fig. 10 Load power as a function of source
power.
1 7288723
i X
() //
05 \\\ =1
[f
1
//
0
1 "
_0s 2 |
0,5 4 T—
-1
20 70 £ (MHz) 120

Fig. 12 Input impedance (series components).

20 7288725
\\
Gp ™
(dB) NG
~
'\
\\
10
0
20 70 120

f (MHz)

Fig. 14 Power gain as a function of frequency.

7288722

16 80
Gp - n
(dB) _ =44 (%)

12 60

\\\
3 ~
<
Gp

8 40
4 20
0 0

0 100 200 PL(W) 300

Fig. 11 Power gain and efficiency as a function
of source power.

72887
3 88724
Rl Xp
(Q) B
——
2 L\\\
1
—T
— X
== L
0
20 70 £ (MHz) 120

Fig. 13 Load impedance (series components).

Conditions for Figs 10 and 11:

Test circuit tuned for each power level;
typical values; Vo = 28 V; f = 108 MHz;
Th = 25 ©C; class-B operation.

Conditions for Figs 12, 13 and 14:

Typical values; Vcg =28 V; P =175 W;
Th = 25 OC; class-B operation.

OPERATING NOTE for Figs 12, 13 and 14:

Below 50 MHz a base-emitter resistor of 4,7 Q is
recommended to avoid oscillation.
This resistor must be effective for r.f. only.
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VH.F. LINEAR POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for televisior
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

fyision VcE Ilc | Th dim* Posync” Gp
mode of operation MHz Vv A oC dB W dB
class-A; linear amplifier 224,25 25 0,46 |70 —60 > 156 | > 18

224,25 25 046 |25 —60 typ. 1,7 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 Dimensions in mm
Fig.1 SOT122A. , 59
¢ A *l 55 ]*(4“ Y 1,52
L q
=S S
metal
8-32UNC BeO
? y/ 7 ceramic
= 14
6,35 L - ™
+ e d
>33 e 16| o
ax
e
3,25
2,80 ==
—l 7,6 max l= 12,0 5,6
11,0 max
27,6 7276390.4
249
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max.0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) 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 (IEC 134)

Collector-emitter voltage
(peak value); VRg = 0

open base
Emitter-base voltage (open collector)

Collector current
d.c. or average

(peak value); f > 1 MHz
Total power dissipation at T, = 256 °C
Storage temperature
Operating junction temperature

2 7283693
T =269
I'c
(A) \ \1)
1
7N\
N
0,5
0,1
5 10 20 30

Vee (V)

(1) Second breakdown limit (independent
of temperature).

Fig. 2 D.C. SOAR.

THERMAL RESISTANCE (see Fig. 4)

From junction to mounting base

(dissipation = 12 W; Tryp = 77 OC; i.e. T, = 70 °C)

From mounting base to heatsink

342

VGCESM max 60 V
VcEOo max 30 V
VEBO max 4V
i 'C(AV) max. 1,5 A
lem max. 35 A
Piot max. 325 W
Tstg —65 to + 150 ©C
T max. 200 ©C
40 7283688
Ptot
(W)
ey
30
20
\\
N
10
0 50 Th (Oc) 100

Fig. 3 Power derating curve vs. temperature.

Rthjmb =
Rthmbh =

56 K/W
06 K/W
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V.H.F. linear power transistor BLV30

7283697 T, =120°C 100°cC
A /
v
‘f
l'
8 ~1 7 80°C
P4
A / y
Rthj-h / v 14
(K/W) z le 60 °C
N y
7
rd
L
7 N /' \\ )
V P4
N Vi N : - 40 °C
p.d B N 4
A 1
280h 4
1 o _ 4,
— 4 A < A @ 420°C
6 P e
e | & N
o P \; ‘
P o S 0°c
4 '/ /V N
™N 7
I, A
A d N
r A
5 P =
P Swd -
p TN g
/7 T ] i | o [} ==
< Jodndallds 1]
o ]6 Jon JoJo Jo ]
A ololololo]lol]
o100 101010
o B I ) [ O
4
0 10 20 30
PtOt (W)

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power

dissipation, with heatsink and junction temperature as parameters. (R¢p mp-h = 0,6 K/W).

Example
Nominal class-A operation; Vog =25 V; Ic=0,46 A; T, =70 oC.
Fig. 4 shows: Rthj-h max. 6,13 K/W

T; max. 140,56 °C

Typical device: Ry j.h typ. 5,45 K/W
Tj typ. 1330C
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BLV30

CHARACTERISTICS

Tj=25 ¢

Collector-emitter breakdown voltage
VBe=0;Ic=10mA
open base; I = 50 mA

Emitter-base breakdown voltage
open collector; I[g =4 mA

Collector cut-off current
VBe=0;Vcg=30V

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

R =108
D.C. current gain *
Ic=05A;Vcg=25V
Collector-emitter saturation voltage *
Ic=10A;1g=0,1A

Transition frequency at f = 500 MHz **
—lg=05A;Vcg=25V
—lg=10A;Vcg=25V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=25V

Feedback capacitance at f = 1 MHz
Ilc=20mA; Veg=25V

Collector-stud capacitance

* Measured under pulse conditions: t, < 300 us; § < 0,02.
** Measured under pulse conditions: tp < 50 us; 6 <0,01.

344

V(BR)CES
V(BR)CEO

V(BR)EBO
ICES

EsBo
EsBR

hFE

VCEsat

= 60
> 30
= 4
A 4
> 2
> 2
typ. 65

15 to 120
typ. 0,8
typ. 1,20
typ. 1,15
typ. 18
typ. 9,2
typ. 1,2

mA

mJ

mJ

GHz
GHz

pF

pF
pF
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V.H.F. linear power transistor BLV3O

7283689 7283345.1
S T
Vg = 25V L=
A 100
h P
FE
/ Co
5V (pF)
50 75
50
A\
25 N\
N tyP
25 -
° i 10 20 30
0 1 I~ (A 2 0
c (Al Veg (V)
Fig. 5 Typical values; Tj= 25 0C. Fig.6 Ig=1g=0;f=1MHz; Tj =250C.
15 7283690
)
(GHz) IVE
pd A
s
1 l "
|
1
0,5
0
0 T g 2

Fig. 7 Vg =25 V; f = 500 MHz; Tj = 25 oC.
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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) ‘ dijm (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.

R1 C6

+VBB

PO
L b

- C9

c12
L7 C14

50 Q

Al
(@]
w

b 4
7283387

Fig. 8 Test circuit at fyigion = 224,25 MHz.

List of components:

C1 =1,8t0 10 pF film dielectric trimmer (cat. no. 2222 809 05002)

C2 =2t09 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=680pF (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 =10 uF/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 Q stripline (10,0 mm x 6,0 mm)

L3 =0,1 uH; microchoke (cat. no. 4322 057 01070)

L4 =130nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm
L6 =60 Q stripline (50,5 mm x 2,0 mm)

L7 =30nH; 4 turns enamelled Cu wire (1,0 mm); int. 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 =10 Q carbon resistor

A ATC means American Technical Ceramics.
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BLV30

V.H.F. linear power transistor

cM = é
L6 =F, §C11+
rivit C10f ) "‘
iR (o }C1%

7283582

130

7283583

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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7283691

-50
/
dim Th = 4
(dB) 70 °c £/ 25 °c 4
Fd
y
-55 70 °CA
/|
/
V.
/
II
-60
dim
vy
T 9em A
—65
0 2
F‘osync (W)

30

d

20

10

Fig. 10 Intermodulation distortion (djm*)

and cross-modulation distortion (dgm™**)

as a function of output power.

Conditions for Figs 10 and 11:

Typical values; Vog = 25 V; Ig = 0,46 A; fyision = 224,25 MHz.

cm
(%)

30

p

(dB)

20

10

7283692

1l

oHt+ O

off o

4
posync (W)

Fig. 11 Power gain as a function of output
power.

* 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 (dgm,) 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 BLV3O

7283694 7283695
T
|
Fy
1 f 40
X
FiaiX; /’ RL XL
() (£2) N
/ AN
0 30
/
4 Y
N
N
=i 20 tle
/ |
R
=9 L[ 10
=3 0
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components).
7283696
40
Gp
(dB) Conditions for Figs 12, 13 and 14:
N Typical values; Vcg = 25 V; Ic = 0,46 A;
30 Th=700C.
™S
20 =
10
0
0 100 200 300
f (MH
Fig. 14. e
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Jt 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 fyision VcE Ic Th dim* Po sync” Gp
MHz \ A oc dB w dB
class-A; linear amplifier 224,25 25 0,8 70 —58 > B = 185
224,25 25 08 | 25 —58 typ. 7 typ. 16,6

* 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 Dimensions in mm
Fig.1 SOT122A. 59
¢ > 55 ‘*(4” v 1,?2
T L) =8 4o
88 4x) !

min metal

8-32UNC BeO
N r/ /7‘ ceramic
27,6 635 —I . N 4
24,9 N ' |
'
\ I
3,0 i sl 798 B I
X max
e
3,25_> e
2,80
—| 7,6 max l= 12,0 5,6
11,0 max
27,6 7276390.4
24,9
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) 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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BLV31

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage

(peak value); Vgg =0 VCESM max. 60 V

open base VCEO max. 30 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current

d.c. or average Ici Ig(Ay) max. 3 A

(peak value); f > 1 MHz lem max. 6 A
Total power dissipation at Ty, = 25 °C Ptot max. 48 W
Storage temperature Tstg —65to + 150 °C
Operating junction temperature Tj max. 200 ©°C

. 17283377 60 7283382.1

T : 2590
N

\/ Piot
\ \ (W)
N

(A) (1)

?\ 40 3
T, =70°C \ ‘
N
1

~
M
\
20
0,5
0,2 0
5 10 v vy 30 0 50 T, (°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 = 20 W; T,,p, = 82 OC; i.e. T, = 70 9) Rth j-mb = 3,45 K/W
From mounting base to heatsink Rthmb-h = 0,6 K/W
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V.H.F. linear power transistor BLV 31

5 7283687
Ioo'l | v L’ i A/ 4
O O/ / / i
p '{\'rﬁ_ 00; o0 7 / /
ot o o0 4
- /T L o7 ozl [0k
th = h /, N~ b‘Q‘ / oo / /
'
(K/W) LA LA Tl S o0
/' T r / Q.
¥ /| | 7T /| s o)
/ » %,
4 V4 / 7 &
A LA ™~ d So
Y ADARY, e / i
Z y, / o
V.4 / [e]
A/ /, /' "5‘\ ol
/ pARV.ARPD4 5
/; 4 '1, )/ %
— IdRF AR 4 2
/ / // A / %
A L LY
5 K. - / o
0 20 o 40 Pror (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 mp-h = 0,6 K/W.)

Example
Nominal class-A operation: Vcg =25 V; Ic=0,8 A; T, =70 oC.
Fig. 4 shows: Rth j-h max. 4,05 K/W
Tj max. 1510C
Typical device: R j.h typ. 3,80 K/W

Tj typ. 146 °C
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BLV31

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector-emitter breakdown voltage
Ve =0; Ic=25mA
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; g = 10 mA

Collector cut-off current
VBe=0;Vgg =30V

Second breakdown energy; L =25 mH; f = 50 Hz
open base
Rgg =10 Q

D.C. current gain *
Ic=08A;Vcg=25V

Collector-emitter saturation voltage *
Ic=20A;Ig=02A

Transition frequency at f = 500 MHz **
—lg=08A;Vcg=25V
—1g=20A;Vcg=25V

Collector capacitance at f = 1 MHz
IE=1g=0;Vcg=25V

Feedback capacitance at f = 1 MHz
Ilc=100 mA; Vcg =25V

Collector-stud capacitance

*

Measured under pulse conditions: tp < 300 us; § <0,02.
** Measured under pulse conditions: ty <50 pus; 6§ <0,01.

V(BR)CES
V(BR)CEO

V(BR)EBO
ICES

EsBo
ESBR

hFE

VCEsat

> 60
= 30
> 4
< 10
> 3
> 3
typ. 75

15 to 120
typ. 1,0
typ. 1,0
typ. 11
typ. 35
typ. 20
typ. 1.2

mA

mJ

mJ

GHz
GHz

pF

pF
pF
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V.H.F. linear power transistor

BLV31

7283378

100

hEE
Vee =25V

75
50 5V

25
0 0 1 2 3

Ic (A)
Fig. 5 Typical values; Tj=25 o¢.

7283379

2

fr
(GHz)
typ

// fr—

1

/
[
é 3
0 1 2
—lg (A)

Fig. 7 Vcg =25 V; f =500 MHz; Tj = 25 oc.

7283383
150
CC
(pF)
100
1
\
\
50
typ
0
0 20 VCB(V) 40

Fig.6 Ig = lg=0;f=1MHz; Tj=250°C,
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BLV31

APPLICATION INFORMATION
R.F. performance in v.h.f. class-A operation (linear power amplifier)

fyision (MH2) ’ VeE (V) I I (A)] 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.

+VBB

Cc9 c12
L6 L7 C14
50 Q 50 Q
> C10 c13
L 2 2
7283387

Fig. 8 Test circuit at fyjgion = 224,25 MHz.

List of components:

C1 =1,8to 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 (ATC4), 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=10 uF/40 V solid aluminium electrolytic capacitor

C12= 18 pF (500 V) multilayer ceramic chip capacitor (ATC4)

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=30Q stripline (10,0 mm x 6,0 mm)

L3 =0,1 uH; microchoke (cat. no. 4322 057 01070)

L4 =130 nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm
L6 =60 £ stripline (50,5 mm x 2,0 mm)

L7 =30 nH; 4 turns enamelled Cu wire (1,0 mm); int. 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 =10 §2 carbon resistor

A ATC means American Technical Ceramics.
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V.H.F. linear power transistor BLV31

cH
L6

rivet

7283582

7283583

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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BLV31

7283380.1 7283381
Th =+
70°CT/T25°C

(dB) / (%) (dB) 25°C

/ 1/ O}

I y / 7.0 %C
-50 15 15
/1)
&4
TTAA
// im
—55 7 10 10
J
—60 / 5 5
Th =
| [ 70°c[T25°C
—65 - 0 0
0 5 10 5 0 5 10 15
P sync (W) Po sync (W)
Fig. 10 Intermodulation distortion (djm*) Fig. 11 Power gain as a function of output
and cross-modulation distortion (dgm **) power.

as a function of output power.

Conditions for Figs 10 and 11:
Typical values; Vo = 25 V; Ic = 0,8 A; fyjsion = 224,25 MHz.

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signai —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 (dgm) is the voltage variation (%) of sound carrier when vision carrier
is switched from O dB to —20 dB.
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V.H.F. linear power transistor BLV31

7283384 7283385
1 T T 30
_..ri
ir Xj A RL. XL
() A (2)
;/
0 P 20 N
/ i
p. AN
4 \
AN
e
~ 10 XL
A g ]
4 RL
=) 0
50 150 f (MHz) 250 50 150 f (MHz) 250
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (series components).
30 7283386
\
Gp \
N
(dB) N
\\
h Conditions for Figs 12, 13 and 14:
20 n Typical values; Vog = 25 V; Ic = 0,8 A;
Th =70 °C.
10
0
50 150 ¢ (MHz) 250
Fig. 14.
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J L BLV32F

V.HF. LINEAR POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.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 amplifier

mode of fuision VcE To! Th | dim”* I Po sync” Gp
operation MHz Vv A ocC | dB dB
class-A 224,25 25 1,6 70 —55 > 10 > 16
class-A 224,25 25 1,5 25 —55 typ. 12,56 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).

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

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-160.
—1< 0,14
' I
53 ] ceramic
} 4,9 /
eie ' vt J T
5,8 44 252 ] 9,8
132 =g, min max 1842 B max
f i3 s |
6.3
4,9 =] BeO
I -
3,35 metal
S 3,04 (2%)
<-10,0 max —
' 1 ¥
2,54 D] 450 4
I ‘ 405 75
* 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.
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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); Vgg =0 VCESM max. 60 V
open base VCEO max. 32V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ici lc(ay)  max. 4 A
(peak value); f > 1 MHz Icm max. 12 A
Total power dissipation at Ty, = 25 ©C Piot max. 82 w
R.F. power dissipation (f> 1 MHz); T, = 25 °C Prs max. 100 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C
20 7288113 150 7288107
g
(A) Ptot
(W)
10
100 N
Tmp=25°C AN

5
i EEAS
N Daus
>\ \m 50 S Nes
N
Th=70°C \ I

0

5 10 20 40
Veg (V) 0 50 T, (°) 100
(1) Second breakdown limit (independent of Fig. 3 Power derating curves vs. temperature.
temperature). | Continuous d.c. (including r.f. class-A) operation
Fig. 2 D.C. SOAR. Il Continuous r.f. operation
THERMAL RESISTANCE (dissipation = 37,5 W; Ty, = 82 ©C, i.e. T, = 70 °C)
From junction to mounting base (d.c. dissipation) Rthj-mb(dec) = 2,55 K/W
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 2,10 K/W
From mounting base to heatsink Rth mb-h = 0,3 K/W
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BLV32F

35 7288114
B | 4 T | [
¥°o l éo(:[ J!rou % to(; d
//0 D P ©
Rthj-h < f
e A P4 . =
(K/W) 'l‘ A L 0004
Prid A &Y
.| P d - P
- L P
3 - 5 Y - =
P A
~ ¥
7
pd AENEY.¢ . = 20554
y. > LA
N [ A
= P > L P
[ Nt - A |
2,5 PalnSNEPZE = N 0.
' z > ST +
_A - - B
LA - 8—_‘ &4
P = adlfy o ]
— 1 Ll 1l 00
- N1
> N L~ Ué L&
o |
2 <t N C(’D ? |
o
O 0
0 20 & 40 60 Posis (W) 8

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rt mp-h = 0,3 K/W.)

Example
Nominal class-A operation (without r.f. signal): Vcg =25 V; Ic =15 A; T, =700°C.
Fig. 4 shows:  Ryp j.p max. 2,85 K/W
Tj max. 177 ©C
Typical device: Ry j.p typ. 2,30 K/W
T typ. 156 °C

364 March 1986



V.H.F. linear power transistor BLV32F

CHARACTERISTICS

Tj =250C
Collector-emitter breakdown voltage

VBeg =0; Ic =15 mA V(BR)CES > 60 V

open base; I = 100 mA V(BR)CEO > 32 vV
Emitter-base breakdown voltage

open collector; g = 10 mA . V(BR)EBO > 4V
Collector cut-off current

VBg=0;Vcg=32V ICES < 5 mA
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo Z 45 mJ

Rge =10 Q ESBR > 45 mJ
D.C. current gain*®

typ. 50

Ic=16A; Veg =25V hEE y§0 -
Collector-emitter saturation voltage*

Ic=35A;1g=0,35A VCEsat typ. 1,4V
Transition frequency at f = 500 MHz**

—-lg=16A;Vcg=25V T typ. 2 GHz

—-lg=35A;Vcg=25V i typ. 2 GHz
Collector capacitance at f = 1 MHz

lIg=1lg=0;Vcg=26V Ce typ. 50 pF
Feedback capacitance at f = 1 MHz

Ic=50mA; Vcg=25V Cra typ. 31 pF
Collector-flange capacitance Cet typ. 2 pF

* Measured under pulse conditions: t, < 300 us; & <0,02.
** Measured under pulse conditions: t, <50 us; 6§ <0,01.
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75 7288103
hre =
Vcgp=25V
b
~
50
5V 17 ==
4
.
1'
Y
0
0 2 A 4
Fig. 5 Typical values; Ti =25 0C,
3 7288105
b
(GHz)
typ
2 —
]/
1 I
|
0
0 2 —ig(A) 4

Fig. 7 Vg = 25 V; f = 500 MHz; T; = 25 ©C.
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Fig.6 Ig =1g=0; f=1MHz; T =25 °C.
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Fig. 8 Typical values; Vog =25 V.




V.H.F. linear power transistor BLV32F

APPLICATION INFORMATION

R.F. performance in v.h.f. class-A operation (linear power amplifier)

fyision (MHz) | Vcg (V)* 1 'C(A)‘ Th (°C) ‘ dim (dB)** | Pggync (W)** | Gp (dB)

70 —b5 > 10 > 16

70 —55 typ. 11 typ. 16,8
2et:25 — 15 70 _52 typ. 13 typ. 16,8

25 ) typ. 12,56 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.

+Vgg ¥Wee

1
C12

C14 50 Q

C13

/3
7286059

Fig. 9 Class-A test circuit at fyjsjon = 224,25 MHz.

List of components:

C1=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 (ATCA4)

C8 = 10 uF/63 V solid tantalum capacitor

€10 =82 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C12 = 30 pF (500 V) multilayer ceramic chip capacitor (ATCA)

L1 =1 uH microchoke (cat. no. 4322 057 01080)

L2 = 3 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 14,0 mm; leads 2 x 3 mm
L3 = L4 = 32 Q 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 2 stripline (2,0 mm x 22,5 mm)

L7 = 2 turns enamelled Cu wire (1,6 mm); int. 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 (e, ~ 4,5 ); thickness 1/16".

R1 = 27 §2 carbon resistor

A ATC means American Technical Ceramics.
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BLV32F

+Vgg *Vee

input output

7286057
- 114 -

7286058
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

7288112
—-45 18
dim '1, Gp
(dB) A (dB)
p.
y
—50 G W
__p_ 717 17
R4
”
” V.
55 7 16
1V
7
A
/
-60 '/ / 15
L {dim
—-65 1 14
5 10 15 20
Posync(w)

Fig. 11 Intermodulation distortion (djy)* and
power gain as a function of output power.

Conditions for Figs 11 and 12:

7288108

40
dem
(%)

30 L/

7
7
7
20 va
yi
DY
A
4
o 5
///
l/
>
0
5 10 15 20
Po sync (W)

Fig. 12 Cross-modulation distortion (dgm)**
as a function of output power.

Typical values; Vcg =25 V; Ic=1,6 A, —— T =25 9C; — — — T, = 70 OC; fyision = 224,25 MHz.

Ruggedness in class-A operation

The BLV32F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 15 W
(r.m.s. value) or 20 W (P.E.P.) under the following conditions:
Vce=25V;Ic=15A; T, =700C; f=224,25 MHz; Rty mp-h = 0,3 K/W.

*

dB corresponds to peak sync level.

Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

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 (dem) 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 7288111
Gp 3
dB N
o Conditions for Figs 13, 14 and 15:
N Typical values; Vog =25 V; Ic = 1,6 A;
20 class-A operation; Tp, = 70 ©C.
N
N
—
10
0
50 150  f(MHz) 250
Fig. 15.
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L

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for television

VH.F. LINEAR POWER TRANSISTOR

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 /2"’ capstan envelope with ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance in linear amplifier

Ic
mode of fvision | VCE |!c(zs) | Th [dim™ | Po sync* Gp sync compr.**
operation | MHz \% A oC | dB W dB sync in (%)/sync out (%)
70 |[-55 |> 165 (> 9
lass-A 224,25 2 ,
e 8 320 |5 | 55 |typ.26 |typ.97
class-AB 22425 | 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.l.R. system).

MECHANICAL DATA

Fig. 1 SOT-147.
-»’ 2:9 ’<—(4x)
T
e
| C
29 | _
27 ‘ /
1

-— 13 rmiax —=

29

Torgue on nut: min. 2,3 Nm

max. 2,7 Nm

27

(23 kg cm)

(27 kg cm)
When locking is required an adhesive is preferred instead of a lock washer.

Diameter of clearance hole in heatsink: max. 6,4 mm.

Dimensions in mm

7283746.1

—-|<0,14
1/4"-28UNF metal
7/ // BeO
| ceramic
i |
1'9 — -
max
5,30
114,85
13,4 83 _,

12,6 max

Mounting hole to have no burrs at either end.
De-burring must leave surface flat; do not chamfer 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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BLV33

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage

(peak value); Vgg =0 VCESM max. 65 V
open base VcEO max. 33 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ic: Ic(Av) max. 12,6 A
(peak value); f> 1 MHz Icm max. 20 A
Total power dissipation at T, = 25 °C Ptot max. 132 W
R.F. power dissipation (f > 1 MHz); T,p, =25 °C Pt max. 165 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C
20 7283799 175 7283798
|
& P
(A) < . tot N
Tmp =25°C (W)
ot I I WL
N\,
125 S
N AN
N N N
Ty, =70°C \(1) e N b
\ NSRS
1 N,
\\ 75 =
A
2
5 10 Vce (V) 30
50
) 0 50 T, (éc) 100
(1) Second breakdown limit (independent
of temperature).
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.

| Continuous d.c. (including r.f. class-A) operation
Il Continuous r.f. operation

THERMAL RESISTANCE (dissipation =80 W; T =82 ©C, i.e. T, = 70 °C)

From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 1,46 K/W
From junction to mounting base (r.f. dissipation) Rthjmb(rf) = 1,17 K/W
From mounting base to heatsink Rth mb-h = 0,15 K/W

372
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V.H.F. linear power transistor J L BLV33

- 7283800
’ l ’000 &~ I 60 /'I OICJ b | |
l//,\q, ,\09 v P\ 6000/
o L4 P
L 7> % " | T
Rthj—h A 4 b’ <] 7 B &029’
A > 4
P A
(K/W) g™ /’, — /’4 .-
g i
> i \\ > ’4,1 I
— b 1 =1
15 _A 7 '/ — < \’ < 000‘
/‘/ /7<-§~ - T : T
,/, P 4 /:A«hohl.l__d
A NP =] (W o
= > > N+—+ o—+
Ve / il [ =} o
e allP =il S
A » < //' g S
] R
¥ V-
> > >
1,0 -
0 50 100 Ptot (W) 150

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rth mp-h = 0,15 K/W.)

Example

Nominal class-A operation: Vcg =25 V; Ic=3,2 A; T, =70 °C.
Fig. 4 shows: Rthj-h max. 1,60 K/W

Ti max. 198 °C
Typical device:  Rgp j-h typ. 1,50 K/W

Ti typ. 190°C
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BLV33

CHARACTERISTICS

Tj =250C

Collector-emitter breakdown voltage
VBe=0;1c=25 mA
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
VBg=0;Vcg =30V

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

Rge =10 2

D.C. current gain*
Ic=30A;Vcg=25V

Collector-emitter saturation voltage*
Ic=60A;1g=06A

Transition frequency at f = 100 MHz**
—lg=30A;Vcg=25V
—lg=6,0A;Vcg=25V

Collector capacitance at f = 1 MHz
lIg=1g=0;Vcg=25V

Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =25V

Collector-stud capacitance

* Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: tp < 50 us; 6 <0,01.

374

V(BR)CES
V(BR)CEO

V(BR)EBO
ICES

EsBo
ESBR

hFE

VCEsat

> 65
> 33
> 4
< 10
> 12,5
> 12,5
typ. 50

15 to 100
typ. 0,75
typ. 680
typ. 750
typ. 155
typ. 88
typ. 3

mA

mJ

mJ

MHz
MHz

pF

pF
pF
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V.H.F. linear power transistor BLV33

7283792 600 7283791
100
Ce
(pF)
hFE
75 400
Ve =25V
— A\
50
P N
\\
!
N.\SV 200 typ
—-—
25 =
0 0
0 5 10 I (A) 15 0 20 vgg (V) 40
Fig. 5 Typical values; Tj =25 0C. Fig.6 g =1g=0; f=1MHz; Tj =250C.
7283793 7283797
10
“
1000 Ty, = 70 °C 344 25 °C—
.
f
L IC %
(MHz) on (A) ]/
750 A/
» = 77
/|
pd
/ 1
500 1
11
|
250
0 10~
0 5 10 15 0,5 1 1,5 2
—lg (A) Vgg (V)
Fig. 7 Vcg =25 V; f=100 MHz; T = 25 ocC. Fig. 8 Typical values; Vcg =25 V.
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BLV33

APPLICATION INFORMATION

R.F. performance in v.h.f. class-A operation (linear power amplifier)

fuision (MHz) | VcE (V) ‘ Ic (A) T}, (°C) dim(dB)*‘ Posync (W)* | Gp (dB)
70 —55 ' > 165 > 9

70 —b5 typ. 22 typ. 9,3

G - 3.2 70 -62 | typ.265 typ. 9,3

25 —bb | typ. 26 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.
R

1
C4 e
c9 c12
o 4 g
f L
iy c10

T.U.T. T
50 Q C1 L1 Le Cl4 50 Q

L2//

CZi’ C6

Fig. 9 Class-A test circuit at fyigion = 224,25 MHz. RS

cn C13

4 7 /e

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 =10 uF/40 V solid aluminium electrolytic capacitor

L1 = 1% turns closely wound enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; leads 2 x 3 mm
L2 =30 £2 stripline (6,0 mm x 32,7 mm)

L3 =1 uH 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 £ 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
(e = 4,5); thickness 1/16".

R1=R2 =10 £ carbon resistor

A ATC means American Technical Ceramics.

376

November 1995



V.H.F. linear power transistor BLV33

input

L2 €5 €6 L4 L5 L6 7283803.1

| 117

7283804

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
7283795.1
7283794 30 .
[
—4) 10 J
> Gp dem 1
- — 0,
dim GD (%) /
(dB) Y/ (dB) n
-50 7,5 20
n /
Vi
1 1A
) A4 H
/
-55 5
l/ , '
/' 10 ‘Il
/
-60 / 2,5 4
4 P
il =
va
dim A
|
—-65 I 0 0
10 20 30 40 e 20 Bygyme W1 40
Po sync (W)
Fig. 11 Intermodulation distortion (djm)* Fig. 12 Cross-modulation distortion (dep)**
and power gain as a function of output power. as a function of output power.
Conditions for Figs 11 and 12:
Typical values; Vg =25 V; I =3,2 A; —— T =25 9C; — — — T}, = 70 OC; fyision = 224,25 MHz.

Ruggedness in class-A operation

The BLV33 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 30 W
(r.m.s. value) or 40 W (P.E.P.) under the following conditions:
VCE =25 V; Ig =3,2 A; T, = 70 OC; f = 224,25 MHz; R, mp-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 (dem) 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 BLV33

7283790 7283788
2 6
o Xi i1 RLoXL
() pd (Q)
N,
1 p 4 4 X
y.4 AN
y. =i AN
i AN
/ N,
/!
/
4
0 2 R
XL
-1 0 |
50 150 f (MHz) 250 50 150 f (MHz) 250
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).
7283789
30
GD Conditions for Figs 13, 14 and 15:
(dB) Typical values; Vcg =25 V; Ic=3,2 A;
class-A operation; T, = 70 ©C.
20 P
N
10 g
0
50 150 f (MHz) 250
Fig. 15.
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BLV33

APPLICATION INFORMATION
R.F. performance in v.h.f. class-AB operation (c.w.)

fyision (MHz) | VcE (V) | Ic(zs) (A) | Th (°C) | PLW) | Ic(A) | n(%) |GpldB)*
40 typ. 2,60 | typ. 55 | typ. 7,5
L2425 } 28 | 0.1 l = \ 90 | typ. 4,46 | typ.72 | typ. 6,5

* Gain compression point of 1 dB is at typical 90 W (minimum 80 W). Using a 3rd-order amplitude
transfer characteristic, 1 dB compression corresponds with 30% sync input/256% sync output com-
pression in television service (negative modulation, C.C.I.R. system).

Cé6 R1

c

7 ~0+Vee
2L4 -Lc13 fL+c15
/
/T 7
¢ E=Tag
50 Q C1 %//I/// L6 €7 &0q

_L c14 Cci16
; 7 J’-/ 7 4 7

v/
Fig. 16 Class-AB test circuit at fysjon = 224,25 MHz. 7283802

4

List of components:

C1=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 =10 uF/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 56 mm

L2 =120 nH; 4 turns closely wound enamelled Cu wire (1,1 mm); int. dia. 6,0 mm; leads 2 x 5 mm

L3 =30 Q stripline (6,0 mm x 48,8 mm)

L4 = 48 Q stripline (3,0 mm x 27,0 mm) at 3 mm from transistor edge

L5 = 30 2 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 (e, ~ 4,5); thickness 1/16"".

R1=R2 =10 £ carbon resistor

A ATC means American Technical Ceramics.

380
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V.H.F. linear power transistor BLV33
7283796 7,5 - l 7283787 75
G
P p
100 4 Gp al n
N
P 5 (dB) - (%)
4
(W) typ i
75 A 5 50
Vi
P4
50 Vi
1 |
25 [ 25
25
/
/
0 0 0
0 10 20 pg (w) 30 0 50 P _(w) 100

Fig. 17 Vcg =28 V; Ic(zs)=0,1A; TR =70 oC; Fig. 18 Vcg =28 V; Ig(zs)=0,1 A;Th = 70 °C;
fvision = 224,25 MHz. fuision = 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 60 W
(r.m.s. value) and 90 W (P.E.P.) under the following conditions:

Ve =28 V; T =70 OC; f = 224,25 MHz; Rth mb-h = 0,15 K/W.
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BLV33

7283786
2 I
]
Xi.
%
(Q) A
"4
1 7
I'i-
4
0
y
/
/
-1
50 150 f (MHz) 250

Fig. 19 Input impedance (series components).

30 7283784
Gp
(dB)
20
N\
10 NS
N
e
0
50 150 f (MHz) 250
Fig. 21.
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6
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4
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2

— )(L

0 1

50 150 f (MHz) 250

Fig. 20 Load impedance (series components).

Conditions for Figs 19, 20 and 21:
Typical values; Vcg =28 V; P|_=80W (P.E.P.);

class-AB operation; T = 70 OC.




JL BLVagF

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

Ic
mode of | fyision | VCe |!c(zs) | Th |dim™ | Posync” Gp sync compr.**
operation MHz \% A oC | dB W dB sync in (%)/sync out (%)
70 |-55 | > 13 > . 18,6
class-A 224,25 25 3,20 25 |55 | typ. 22 typ. 14.8
class-AB 224,25 28 0,20 70 typ. 85 typ. 10,5 30/25

*

** Television service (negative modulation, C.C.I.R. system).

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-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 Dimensions in mm
Fig. 1 SOT-119.

< 0,14
' R s ceramic
5,7 .
5,3 —1 |/
'
252 1g47 U
max max
'
5,7 —
5,3 -
[} R N BeO
metal
7277385.6
7,5
* max
U

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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V.H.F. linear power transistor BLV33F

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage

(peak value); Vgg =0 VCESM max. 65 V
open base VCEO max. 33V
Emitter-base voltage (open collector) VEBO max. 4 vV
Collector current
d.c. or average Ic: Ic(av) max. 125 A
(peak value); f > 1 MHz lcm max. 20 A
Total power dissipation at Ty, = 25 °C Piot max. 133 W
R.F. power dissipation (f > 1 MHz); T, = 25 °C Prt max. 162 W
torage temperature Tstg —65to+ 150 ©C
Operating junction temperature Tj max. 200 °C
20 7288088 175 7288089
Ic 5
(A) Tmb=25"C Piot |-\
< \(/ W) NG
b AN N
\ \\
X 125 AN

Th=70°C \ (1) 100 N
N

~N
\\ 75 I - g
2 ~
5 10 Vv Vv 30
ce (V) 50
0 50 Th(°c) 100
(1) Second breakdown limit (independent of
temperature).
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.

| Continuous d.c. {includingr.f. class-A) operation
Il Continuous r.f. operation

THERMAL RESISTANCE (dissipation = 80 W; T\j;p, = 86 ©C, i.e. Tj; = 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 jmb(rf) = 1,17 K/W
From mounting base to heatsink Rth mb-h = 0,2 K/W

November 1995

385



BLV33F

- 7288100
' TS e o T s
‘\'1«0/ ‘\Qlo/ ol ©
0 A L 7] Il A7 oG
L A 247 +7 80,
Rthj-h Pl [+ ¥ ' d /]'_T__
(K/W) A P P A PR Toog‘
A T1=< ai o 4~ }’[
ARz dlyas-maNNCMENDTARN
// 2 = il N\ T 04 7
7 &
15 pd d —— - \>9=,
L ,/' '7 ] -T-|‘
g - L1 T N
% = d 7.4 L~ ,175 1o 8
A L I e A O 0 I
DaEpzms=C PNy
Pl ,/ T = [e)
1 A - paF S
— = S
1,0 '
0 50 100 Ptot (W) 150

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rth mp-h = 0,2 K/W.)

Example
Nominal class-A operation (without r.f. signal): Vcg =25V, Ic=3,2 A; T, =70 °C.

Fig. 4 shows:  Rgp j.p max. 1,63 K/W

T max. 200 °C

Typical device: Rgp j-h typ. 1,53 K/W
T typ. 192°0C
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V.H.F. linear power transistor

BLV33F

CHARACTERISTICS

T]- =250C

Collector-emitter breakdown voltage
Ve =0;Ic=25mA
open base; I¢c = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
Vge=0;Vcg=30V

Second breakdown energy; L = 25 mH; f =50 Hz
open base
Rgeg =102

D.C. current gain*
Ic=3,0A;Vcg=25V

Collector-emitter saturation voltage*
Ic=6,0A;1g=0,6A

Transition frequency at f = 100 MHz**
—lg=3,0A;Vcg=25V
—lg=60A;Vcg=25V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=25V

Feedback capacitance at f = 1 MHz
Ic=50mA; Vcg=25V

Collector-flange capacitance

*  Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: tp < 50 us; 6 <0,01.

V(BR)CES
V(BR)CEO

V(BR)EBO
ICES

EsBo
EsBR

hrE

VCEsat

B 65
= 33
= 4
8 10
> 12,5
= 12,6
typ. 50

15 to 100
typ: 0,75
typ. 680
typ. 750
typ. 1656
typ. 88
typ. 3

MHz
MHz

pF

pF
pF
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BLV33F

7283792

100

75

50

25

0 5 10 Ic (A) 1
Fig. 5 Typical values; Tj = 25 9@

7283793

5

1000

(MHz)
typ

750

500

250

0
0 5 10 1
~1g (A)

Fig. 7 Vcg =25 V; f = 100 MHz; i 2509¢C.

5

7283791

600
Ce
(pF)
400
\
N
N
-
200 typ
Py
-
—
0
0 20 Vg (V) 40

Fig. 6 Ig = 1g=0; f=1MHz; Tj =25 °C.

10 7283797
A
Th =70 °C 34,4 25 °CH
7
Ic 7
(A) //
/A /
/Y
1
Vi
imi
1]
J
10—1 l
05 1 15 2
Vgg (V)

Fig. 8 Typical values; Vcg =25 V.
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V.H.F. linear power transistor BLV33F

APPLICATION INFORMATION

R.F. performance in v.h.f. class-A operation (linear power amplifier)

fyision (MH2) | Ve (V) t Ic(A) | Th(%C) | dim(@B)* | Posync(W)* | Gp(aB)
l 70 56 > 13 > 135
70 55 typ. 17,5 typ. 14,5
224,25 23 3.2 70 -52 typ. 22 typ. 14,5
25 —b5 typ. 22 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.

c5
+V . —0t+V
BB CG _L l I_LT CG
C10 c13
§L4
V /2
f 7 g f
c
c3 c11
TALT.
50 Q c1 el T w6 cs son
2
3 AL
pa
c2 im -Lcs imz c14
/o /4 "/ ; i/ 74 7 /4

7283947
Fig. 9 Class-A test circuit at fyjgion = 224,25 MHz.

List of components:

C1=C15 =560 pF (500 V) multilayer ceramic chip capacitor (ATC 4A)

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 (ATC 4)

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 (ATC 4); placed 8 mm from transistor edge
C9 = 330 nF polyester capacitor

C11 =68 pF (500 V) multilayer ceramic chip capacitor (ATC A)

C13=6,8 uF/35 V solid tantalum capacitor

= 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 5,0 mm; leads 2 x 3 mm
L2 = 1 gH microchoke (cat. no. 4322 057 01080)
L3 = 30  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 2 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
(ep = 4,5); thickness 1/16".

R1 =10 §2 carbon resistor

Component layout and printed-circuit board for 224,25 MHz class-A test circuit are shown in Fig. 10.

A ATC means American Technical Ceramics.
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BLV33F

7283949

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

7288090
—45 15
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Fig. 11 Intermodulation distortion (djy)* and
power gain as a function of output power.

Conditions for Figs 11 and 12:

30 7288091
!
dcm
(%)
20 Livi
/
U
+
Vi
10
//
|
0 I
0 20 Posync (W) 40

Fig. 12 Cross-modulation distortion (d¢m)**
as a function of output power.

Typical values; Vog = 25 V; Igc=3,2 A; —— T, =25 0C; — — — T, = 70 OC; fyision = 224,25 MHz.

Ruggedness in class-A operation

The BLV33F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 30 W
(r.m.s. value) or 40 W (P.E.P.) under the following conditions:
Vee=25V;Ic=3,2A; TL=700C; f = 224,25 MHz; Rtk mb-h = 0,2 K/W.

dB corresponds to peak sync level.

Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

Intermodulation distortion of input signal < —70 dB.

* %

level.

Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync

Cross-modulation distortion (dey) is the voltage variation (%) of sound carrier when vision carrier

is switched from 0 dB to —20 dB.
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BLV33F
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Fig. 13 Input impedance (series components).
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Fig. 15.
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Fig. 14 Load impedance (series components).

Conditions for Figs 13, 14 and 15:

Typical values; Veg =25 V; Ic=3,2 A;
class-A operation; Ty, = 70 OC.




V.H.F. linear power transistor BLV33F

APPLICATION INFORMATION

R.F. performance in v.h.f. class-AB operation (c.w.)

fyision (MH2) } Vee (V) ‘ Ic(zs) (A) ’ Th (°C) ’ PL (W) ‘ Ic (A) ] n (%) l Gp (dB)*
40 | typ.2,75 | typ.52 | typ. 11,5
“ERep ‘ 2 ‘ G ’ N ’ 85 | typ.4.25 | typ.71 | typ.105

* 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.l1.R. system).

cé
+V |j - +V,
BB -0 *Vee
& g =0 J-c15
!/ R1 L4 l/
L2
c2 ca CTSUT cn Cc13 c16
50 Q C1 L1 T T L6 C18 50Q
A
LW 157
c3 i‘cs lcg c12J- cl4 c17
/4 /4 /4 ‘4 ;/ 74 74 72

Fig. 16 Class-AB test circuit at fyjgion = 224,25 MHz. 1283946

List of components (component layout and p.c.b. class-AB test circuit see Fig. 17):

C1=C18 =620 pF (100 V) multilayer ceramic chip capacitor (ATC 4)

C2 =27 pF (500 V) multilayer ceramic chip capacitor (ATC 4)

C3 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C4 = 30 pF (500 V) multilayer ceramic chip capacitor (ATC A)

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=43pF (500 V) multilayer ceramic chip capacitor (ATC 4); 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 (ATC A)

C17 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

L1 =2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 4,0 mm; leads 2 x 4 mm

L2 = 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 7 mm

L3 = 30 2 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 & stripline (6,0 mm x 42,9 mm)

L6 = 2 turns enamelled Cu wire (1,6 mm); int. 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".

R1 =10 €2 carbon resistor

A ATC means American Technical Ceramics.

November 1995
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BLV33F

+Vgg +Vap

output

7283951

- 150

\]

7283950

Fig. 17 Component layout and printed-circuit board for 224,25 MHz class-AB 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

100

(W)

75

50

25

Fig. 18 Vg =28 V; Ic(zs) =0,2A; T, =700C;

fvision = 224,25 MHz.

Ruggedness in class-AB operation

7288095
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/
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7288096
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yd
p.d q
A (%)
Gp T
50
25
0
0 50 PL (W) 100

Fig. 19 Vg =28V;Ig(zs) =0,2 A; T, =70°C;
fvision = 224,25 MHz; typical values.

The BLV33F is capable of withstanding a load mismatch (VSWR < 2 through all phases) up to 60 W

(r.m.s. value) and 85 W (P.E.P.) under the following conditions:
Ve =28 V; Ty, =70 OC; f = 224,25 MHz; Rth mb-h = 0,2 K/W.
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BLV33F
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Fig. 20 Input impedance (series components).
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Fig. 22
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Fig. 21 Load impedance (series components).

Conditions for Figs 20, 21 and 22:

Typical values; Vcg =28 V; P|_ =80 W (P.E.P.);
class-AB operation; T, = 70 ©C.




e

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

® [nternally matched input for wideband operation and high power gain

® [nternal midpoint (RF ground) reduces negative feedback and improves power gain

® [ncreased input and output impedance (compared with single-ended transistors) simplify wideband
matching

® | ength 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 gain

operation Vee stz 1 PL | T Gp e compression
\ A MHz W oC dB % dB

ow; l l . ‘ > 110|> 48 ' -

abame BB 28 2x0.25 224.25 115 | 256 typ. 130 | 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.

February 1989
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BLV36

MECHANICAL DATA

Dimensions in mm

Fig.1 SOT161.
Pinning
1 = Emitter
2 = Emitter
3 = Collector (No.2) 17
4 = Base (No.2) | 16
5 = Collector (No.1) = m3in s
6 = Base (No.1) peg.18
7 = Emitter ]
8 = Emitter _{} e
114 -~ ceramic
2 Q'— - i 7 T
26 23 | [ J24 * 25,2 103
) - - — 1,02 e 1842 ey ol
" 5 . [} i l
21 (27| ¥ i
* {} 1,14 =4 BeO
i g
‘ | 335 metal
el b e la
-— 10,2 —>‘
v . v
2,54 L] 450 4
i ' 405 7,5
¥ ’ max
I * 7283998.2

Torque on screw: min. 0.60 Nm

max. 0.75 Nm

Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be sparingly applied and evenly distributed.
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VHF linear push-pull power transistor BLV36

RATINGS

Limitingvalues in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage (peak value);

(peak value); Vgg = 0 VCESM max. 65 V
open base VcEOo max. 33V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current per transistor section
DC or average Ic. lcay)  max. 85 A
(peak value); f> 1 MHz lcm max. 175 A
Total DC power dissipation; Typ = 25 °C Ptot(DC) max. 218 wW*
RF power dissipation
f>1MHz; T,p=256°C Ptot(RF) max. 270 wW*
Storage temperature range Tstg —65 to +150 ©C
Operating junction temperature Tj max. 200 °C
7292129 300 7292130
| 17 \
c P
(A) \ \Tmb=lzs°c W) |
10 \ i
TV 200 N m
= (o] ik )
. Th=70°C\ Py
Thba I
100 T S
~ N
? 80 120
1 10 33 100 0 40
Vee (V) Ty (9C)
(1) Second breakdown limit. | Continuous DC operation
Fig.2 DC SOAR. I Continuous RF operation; (f > 1 MHz)
. ) : 11" Short-time operation during mismatch;
Conditions for Figs 2 and 3: (f> 1 MHz)

R _h = 0.25 K/W; Total device*. .
th mb-h Fig.3 Power/temperature derating curves.

THERMAL RESISTANCE
(dissipation = 180 W; T\, = 256 0C)**

From junction to mounting base

(DC dissipation) Rth j-mb(DC) = 0.85 K/W
From junction to mounting base

(RF dissipation) Rth j-mb(RF) = 0.64 K/W
From mounting base to heatsink Rth mb-h = 0.25 K/W

* Dissipation of either transistor section shall not exceed half rated power.
** Both transistor sections equally loaded.

February 1989
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BLV36

CHARACTERISTICS
Apply to either transistor section unless otherwise specified. Tj =250C,
Collector-emitter breakdown voltage

VBg =0;lc=25mA V(BR)CES

open base; I¢ = 100 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; Ig = 10 mA V(BR)EBO
Collector cut-off current

VBE =0;VCcg =33V ICES
Second-breakdown energy; L = 256 mH; f = 50 Hz

RBe =10 Q EsSBR
DC current gain*

Ic=35A;Vcg=25V heg
Transition frequency at f = 100 MHz*

—lg=33A;Vcg=25V fr

—lg=10A;Vcg=25V fr
Collector capacitance at f = 1 MHz

IE=ig=0;Vcg=25V Ce
Feedback capacitance at f = 1 MHz

Ic=50mA;Vcg =25V Cre
Collector-flange capacitance Cef

* Measured under pulse conditions: tp < 300 us; § < 0.02.

typ.

15

typ.
typ.

typ.

typ.
typ.

to

65
33

10

10

45
100

575
600

155

88

mA

mJ

MHz
MHz

pF

pF
pF
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VHF linear push-pull power transistor J L BLV36

60 7292131 7E0 7292132
hrE
// M~ fT
)_/ (MHz) ]
40 L /
500 //
20 + /
0 250
0 5 ic(A) 10 0 5 Ic(A) 10
Fig.4 DC current gain as a function Fig.5 Transition frequency as a
of collector current; Vog = 25 V; function of collector current;
Tj = 25 OC; typical values. Vce =25 V; f=100 MHz;
Tj = 25 OC; typical values.
7292134
500 7292133 10 5 : e
. C
7
| Z L
Ce c > 7
(pF) \ (A) \ 7
| |z
Th=70° /
| /
290 \\\ 1 7/
7t
T~~~
— - 25°C
0 0,1 / /
0 10 20 Veg (V) 30 0,5 09 13 vge (V) 17
Fig.6 Collector capacitance as a Fig.7 Collector current as a function
of base-emitter voltage; Vog = 25 V;
typical values.

function of collector-base voltage;
Ig =ig=0; f=1MHz; typical values.

The above graphs apply to either transistor section.
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BLV36

APPLICATION INFORMATION
RF performance in VHF class-AB operation (linear push-pull power amplifier) Vcg = 28 V;
Th =25 0C; f = 224.25 MHz.

MR PL lc(zs) Gp nc gain

operation w A dB % comz;essmn
0 = 11.0 > 48 < 1.0*

SR Th 2%0:19 typ. 13.0 typ. 55 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).

L15

L16

cs R
N [l

+VgB2 +Vee2
Fig.8 Class-AB test circuit at 224.25 MHz.

7284920.1

List of components:

C1 =C2=C24=C25=68pF (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= 4.7 uF (63 V) electrolytic capacitor.

C6 = C7=C16 =C17 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 855 48104).
C9 =2 x47 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 uF (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 BLV36

L1=L15=50 Q stripline (2.8 mm x 91.3 mm).
L2 = L16 = 50 £ semi-rigid cable; outer diameter 2.2 mm; outer conductor length 91.3 mm.
L3=L4=L13=L14 =60  stripline (2.0 mm x 27.9 mm).
L5 = L8 = 100 nH microchoke.
L6=L7=L10=L11=48 Q stripline (3.0mm x 14.6 mm).
L9 = L12=20.5nH; 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 (e, = 4.5); 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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L BLV36

VHF linear push-pull power transistor
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BLV36
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Fig.11 Load power as a function of
source power; typical values.

Conditions for Figs 11 and 12:

7292136

16 i 80
Th=25°C
[T e e
p FI—
Gp 70°C ~ ne
(dB) 5 (%)
De—"]
// \
- \\
A
s / 70°C 40
Th=25°/(/

el |

0L 0

0 80 PL(W) 160

Fig.12 Power gain and efficiency as
functions of load power; typical values.

VCE =28 V;Ig(zs) =2 x0.15 A; f = 224.25 MHz; class-AB.
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VHF linear push-pull power transistor

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 =28V Ig(zs) =2 x 0.15 A; T = 25 OC; f = 224.25 MHz; Rt mb-h = 0.25 K/W.

The instantaneous collector current should not exceed 10 A.

3 7292137
e
Q) /r
2 /
/
1 74\
= \
\ X
0
-1
-2
50 150 ((mHz 250

Fig.13 Input impedance (series components)
as a function of frequency; typical values.

B 7292138
RL. XL
@ N
\\
R
3
N
2
XL
1 — —
L1 \~
0
50 150 £ (MH2) 250

Fig.14 Load impedance (series components)
as a function of frequency; typical values.

Conditions for Figs 13, 14 and 15:

The graphs apply to either transistor section
assuming class-AB push-pull operation
Vce=28V;Ic(zs)=0.15A; P =70 W;
Th=250C.

24 7292139
Gp \
(dB)

18 \\

AN
N
e
12
50 150 £ (MHz) 250

Fig.15 Power gain as a function of frequency;
typical values.
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BLV45/12

V.HF. 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 T = 25 ©C in a common-emitter class-B circuit

mode of operation VCE f PL Gp nc
\ 1 MHz w dB %
narrow band; c.w. I 12,5 ’ 175 } 45 ‘ >6.6 ’ >b5

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
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BLV45/12 JL

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119.
—-< 0,14
]
e e ceramic
t 1|/ T
648 ¥
Y 55 25,2 J_1 13
12,96 — 5.0 b X 18,42 L
: l
s —
B - BeO
metal
7277385.6
'
2,5
0

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.

Torque on screw:
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V.H.F. power transistor BLV45/12
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. 16,5 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ic max. 9 A
peak value; f > 1 MHz lcm max. 27 A
Total power dissipation
at Tmp =259C; f>1 MHz Ptot max. 90 W
Storage temperature Tstg —65to +150 °C
Operating junction temperature Tj max. 200 oC
10 ] T 7292987 160 729298?
Ic ! ! !
(A) Smb= 25°C
th=70%N| \ o
g h (W) N
N
N
3 M
1l
I
1 0
1 10 165 vVgg(v) 100 0 100 Th(°c) 200
Fig. 2 D.C. soar. Fig. 3 Power/temperature derating

Rth mb-h = 0,2 K/W.

THERMAL RESISTANCE
Dissipation =68 W; Tmjp = 25 °C

From junction to mounting base
(r.f. operation)

From mounting base to heatsink

curves; Rth mb-h = 0,2 K/W.

I Continuous operation (f > 1 MHz)
Il Short-time operation during
mismatch; (f > 1 MHz)

1,58 K/W
0,2 K/W

Rth j-mb
Rth mb-h

August 1986
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BLV45/12

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage

open emitter; |c =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; [g = 10 mA V(BR)EBO > 4V
Collector cut-off current
VBe=0;Vce=16V ICES < 22 mA
Second breakdown energy
L=25mH;f=50 Hz; RRg =10 Q ESBR > 12,56 mJ
D.C. current gain
VCE=10(€/‘IC=6A hFE N 1
4 typ. 55
Collector capacitance at f = 1 MHz
Ie=ie=0;Vce=125V Cc typ. 130 pF
Collector-flange capacitance Cef typ. 3 pF
Feedback capacitance at f = 1 MHz
Ic=0;Vce=125V Cre typ. 80 pF
100 7292989 400 7292990
(o
hre Veg=125V tof)
I
e al
= 0V
50 <L~ 200
/,
\\.—
0 0
0 10 Ic (A) 20 0 10 Veg (V) 20
Fig. 4 D.C. current gain versus collector Fig. 5 Output capacitance versus VCRB;
current; Tj = 25 OC. Ig=ig=0;f=1MHz; T;=25 ‘e
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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 °C; Rth mb-h = 0,2 K/W

mode of operation VCE Bi Gp nc
Vv w dB %
narrow band; c.w. ‘ 125 ‘ 45 ] > 8b > bbb
typ. 8,0 typ. 67
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