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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 in the 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 respectto 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 domesticwaste 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.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

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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PREFACE

Dear Customer

We are pleased to introduce the new Philips Semiconductors data handbook
SC14: RF Wideband Transistors and MMICs.

We would like to draw your attention to our new MMICs:
BGA2001
BGA2003
BGA2022
BGA2031

To assist you with actual design work, please visit our web site:
http://www.semiconductors.philips.com
to find:

« the latest product specifications
e S-parameters

e spice parameters

¢ application notes

For further information, contact our franchised distributors or your local Philips
Semiconductors sales office.
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Philips Semiconductors

RF Wideband Transistors and MMICs Index

Types added to the range since the last issue of Handbook SC14 (1998 issue) are shown in bold print.

TYPE NUMBER PAGE TYPE NUMBER PAGE TYPE NUMBER PAGE
BF547 74 BFG520 315 BFR93AW 519
BF547W 83 BFG520/X 315 BFR94A 528
BF747 90 BFG520/XR 315 BFR106 534
BFC505 99 BFG520W 324 BFR505 539
BFC520 107 BFG520W/X 324 BFR520 548
BFE505 114 BFG540 335 BFR540 557
BFE520 119 BFG540/X 335 BFS17 566
BFG10 124 BFG540/XR 335 BFS17A 569
BFG10/X 124 BFG540W; ; 344 BFS17W 573
BFG10W/X 131 BFG540W/X 344 BFS25A 576
BFG11; 137 BFG540W/XR 344 BFS505 584
BFG11/X 137 BFG541 355 BFS520 593
BFG11W/X 145 BFG590 364 BFS540 601
BFG16A 152 BFG590/X 364 BFT25 609
BFG21W 157 BFG590W 371 BFT25A 614
BFG25A/X 163 BFG590W/X 371 BFT92 622
BFG25AW 171 BFG591 379 BFT92W 627
BFG25AW/X 171 BFM505 388 BFT93 636
BFG31 180 BFM520 395 BFT93W 641
BFG35 184 BFQ17 402 BGA2001 658
BFG67 193 BFQ18A 405 BGA2003 665
BFG67/X 193 BFQ19 408 BGA2022 673
BFG67/XR 193 BFQ34 411 BGA2031 677
BFG92A/X 202 BFQ67 418 BLT70 683
BFG93A 211 BFQ67W 425 BLT71 691
BFG93A/X 211 BFQ68 432 BLT71/8 700
BFG94 220 BFQ135 439 BLT80 707
BFG97 230 BFQ136 444 BLT81 714
BFG135 241 BFQ149 450 BLT92/SL 722
BFG198 252 BFQ270 453 BSR12 729
BFG403W 261 BFQ540 462 MPSH10 735
BFG410W 269 BFQ621 466 PBR941 739
BFG425W 277 BFR53 474 PBR951 749
BFG480W 285 BFR92 480 PMBT3640 759
BFG505 206 BFR92A 488 PMBTH10 761
BFG505/X 296 BFR92AW 495 PMBTH81 765
BFG505W 305 BFR93 504 PRF947 769
BFG505W/X 305 BFR93A 511 PRF957 779
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RF Wideband Transistors Selection guide
I S G B . T O B e e S O N S A S S R e s e P s B S ey 770
FIRST GENERATION NPN WIDEBAND TRANSISTORS (fr up to 3.5 GHz)

PACKAGE
T s QG SURFACE-MOUNT
(see Fig.1)
SoT23 SOT89 SOT223 SOT323
(1) BFT25
@ BF747
BF547 BF547W
3) BFS17 BFS17W
(4) BFS17A
(5) BFR53
(6) BFQ17 BFG16A
SECOND GENERATION WIDEBAND TRANSISTORS (fr up to 6 GHz)
PACKAGE
fr/lc CURVE | o6, aRITY | CERAMIC SURFACE-MOUNT
(see Fig.1)
SOT122 SOT23 SOT89 SOT143 SOT223 SOT323
- NPN BFR92(A) BFG92A(/X) BFR92AW
PNP BFT92 BFT92W
®) NPN BFR93(A) BFG93A(/X) | BFG94 BFR93AW
9) PNP BFT93 BFT93W
) NPN BFR106 BFQ19 BFG97
PNP BFQ149 BFG31
(11) NPN BFQ34 BFQ18A BFG35
(12) NPN BFQ68
(13) NPN BFQ136
1999 Jul 26 10
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RF Wideband Transistors

Selection guide

THIRD GENERATION NPN WIDEBAND TRANSISTORS (fr up to 8 GHz)

PACKAGE
fT(g L‘;‘;IL;F:‘;E CERAMIC SURFACE-MOUNT
SOT172 SOT23 SOT143 SOT223 SOT323

(14) BFQ67 BFG67(/X) BFQ67W

(15) BFG198

(16) BFQ135 BFG135

17) BFQ270

FOURTH GENERATION NPN WIDEBAND TRANSISTORS (fr up to 10 GHz)
oo PACKAGE
CURVE |CERAMIC SURFACE-MOUNT
(seeFig-1) "go1172 | sOT23 | SOT143 |SOT223|SOT323| SOT343 | SOT353|S0OT363 | SOT89

(18) BFT25A | BFG25A/X BFS25A | BFG25AW(/X)

- BFR505 | BFG505(/X) BFS505 | BFG505W(/X) | BFC505 | BFM505

BFE505
20) BFR520 | BFG520(/X) BFS520 | BFG520W(/X) | BFC520 | BFM520
BFE520

@1) BFR540 | BFG540(/X) | BFG541 | BFS540 | BFG540W(/X) BFQ540
22) BFG590(/X) | BFG591 BFG590W(/X)

(23) BFQ621 BFG10(/X) BFG10W/X

(24) BFG11(/X) BFGT1W/X

1999 Jul 26
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FIFTH GENERATION NPN WIDEBAND TRANSISTORS
(fr up to 25 GHz)

PACKAGE
fT(’s (lacec;:a\;e SURFACE-MOUNT

SOT343R

25) BFG403W

26) BFG410W

27) BFG425W

28) BFG21W

29) BFG4B0W

MEDIUM POWER TRANSISTORS

PACKAGE
SURFACE-MOUNT
SOT96 S0T223

BLT71/8 BLT70
BLT71
BLT80
BLT81

1999 Jul 26 12
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RF Wideband Transistors Selection guide
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Fig.1 Transition frequency as a function of collector current for the five generations of RF bipolar
wideband transistors.
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PRODUCT DATA
fr/l RATINGS
TYPE CURVE POLARITY PACKAGE v I P
NUMBER , CEO c tot
(see Fig.1) () (mA) (mW)
BF547 @) NPN SOT23 20 50 300
BF547W %) NPN S0T323 20 50 300
BF747 ) NPN SOT23 20 50 300
BFC505 (19) NPN SOT353 8 18 500
BFC520 (20) NPN SOT353 8 70 1000
BFE505 (19) NPN SOT353 8 18 500
BFE520 (20) NPN SOT353 8 70 1000
BFG10(/X)® (23) NPN SOT143 8 250 250
BFG10W/X®) (23) NPN SOT343 10 250 400
BFG11(/X)® (24) NPN SOT143 8 500 400
BFG11W/X®) (24) NPN SOT343 8 500 760
BFG16A (6) NPN S0T223 25 150 1000
BFG21W®) (21) NPN SOT343R |45 200" 600
BFG25A/X (18) NPN SOT143 5 6.5 32
BFG25AW(/X) (18) NPN SOT343 5 6.5 500
BFG31 (10) PNP S0T223 15 100 1000
BFG35 (11) NPN S0OT223 18 150 1000
BFG67(/X) (14) NPN SOT143 10 50 380
BFG92A(/X) @) NPN SOT143 15 25 400
BFG93A(/X) (8) NPN SOT143 12 35 300
BFG94 (8) NPN SOT223 12 60 700
BFG97 (10) NPN SOT223 15 100 1000
BFG135 (16) NPN SOT223 15 150 1000
BFG198 (15) NPN S0OT223 10 100 1000
BFG403W (25) NPN SOT343R |45 36 16
BFG410W (26) NPN SOT343R  [4.5 12 54
BFG425W (27) NPN SOT343R (4.5 30 135
BFG480W (29) NPN SOT343R (4.5 250 360
BFG505(/X) (19) NPN SOT143 150 18 150
BFG505W(/X) (19) NPN SOT343 15 18 500
BFG520(/X) (20) NPN SOT143 15() 70 300
BFG520W(/X) (20) NPN SOT343 15() 70 500
BFG540(/X) (1) NPN SOT143 15 120 500
BFG540W(/X) (1) NPN SOT343 150 120 500
BFG541 (1) NPN SOT223 15(2) 120 650
BFG590(/X) (22) NPN SOT143 15 200 400
BFG590W(/X) (22) NPN SOT343 15 200 500
BFG591 (22) NPN S0T223 15 200 2000
1999 Jul 26 14
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PRODUCT DATA (continued)

CHARACTERISTICS, typical values

Nlm;in fr | F Guw @f | F Guw @f |V® P. ITO @Il &Vce
(GHz) | (dB) (dB) (MHz)|(dB) (dB) (MHz)| (mV) (dBm) (dBm) (mA) (V)

BF547 12 20  [100
BF547W 1.2 20  |100
BF747 1.2 20 100
BFC505 73 |18 900 |35 2000 —200) |1 3
BFC520 7 13 900 ~180) |5 3
BFE505 9 12 900 |[1.9 2000
BFE520 9 1.1 900 |[1.9 2000
BFG10(/X) 7@ 11900
BFG10W/X 10@)®) [ 900 7@ [1900
BFG11(/X) 54 [1900
BFG11W/X 646 1900
BFG16A 15 10 |500
BFG21W 186) 1046 [ 1900
BFG25A/X 5 18 |18 [1000
BFG25AW(/X) 5 2 |16 [1000 8 2000
BFG31 5 16 500 12 [800 [550 70 |10
BFG35 4 15 | 500 11 [800 [750 100 |10
BFG67(/X) 8 1.7 (17 [1000 |25 [10  |2000
BFG92A(/X) 5 2 [16 [1000 [3 |11 2000
BFG93A(/X) 6 17 [16 [1000 |23 |10  [2000
BFG94 6 27 500 |3 |135 |1000 |500 |21.5 |34 |45 |10
BFG97 55 16 |500 12 [800 |700 70 |10
BFG135 7 16 |500 12 [800 |[850 100 |10
BFG198 8 18 |500 15 [800 |700 70 |8
BFGA403W 17 |1 900 |[1.6 2000 5 6 1 1
BFG410W 22 |09 900 |12 2000 5 15 [10 |2
BFG425W 25 |08 900 |12 2000 12 |22 |25 |2
BFG480W 21 1.2 900 |18 2000 28 |80 |2
BFG505(/X) 9 16 |20 |900 |19 [13  [2000 4 10 |5 6
BFG505W(/X) 9 16 (19 |900 |19 [12  [2000 4 10 |5 6
BFG520(/X) 9 16 |19 |900 |19 |13 |2000 |275 [17 |26 |20 |6
BFG520W(/X) 9 16 |17 |900 [1.85 [11 [2000 [275 [17 |26 |20 |6
BFG540(/X) 9 19 |18 [900 |21 |11 2000 |500 |21 34 |40 |8
BFG540W(/X) 9 19 |16 |900 |21 [10 [2000 [500 |21 34 |40 |8
BFG541 9 19 [15 [900 [21 |9 2000 |500 |21 34 |40 |8
BFG590(/X) 5 13 |900 75 |2000
BFG590W(/X) 5 13 [900 75 |2000 21 80 |5
BFG591 7 13 [900 75 |2000
1999 Jul 26 15
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PRODUCT DATA (continued)

f/1 RATINGS
TYPE T2
NUMBER CURVE POLARITY PACKAGE Veeo Ic Prot
(see Fig.1) ) (mA) (mW)

BFM505 (19) NPN SOT363 8 18 500
BFM520 (20) NPN SOT363 8 70 1000
BFQ17 (6) NPN SOT89 25 150 1000
BFQ18A (11) NPN SOT89 18 150 1000
BFQ19 (10) NPN S0T89 15 100 1000
BFQ34 (11) NPN S0T122 18 150 2700
BFQ67 (14) NPN SOT23 10 50 300
BFQ67W (14) NPN SOT323 10 50 300
BFQ68 (12) NPN SOT122 18 300 4500
BFQ135 (16) NPN SOT172 19 150 2700
BFQ136 (13) NPN SOT122A |18 600 9000
BFQ149 (10) PNP SOT89 15 100 1000
BFQ270 (17) NPN SOT172 19 500 10000
BFQ540 (21) NPN SOT89 12 120 1200
BFQ621 (23) NPN SOT172 16 150 800
BFR53 (5) NPN SOT23 10 50 250
BFR92 7 NPN SOT23 15 25 300
BFR92A ) NPN S0T23 15 25 300
BFR92AW 7) NPN SOT323 15 25 300
BFR93 (8) NPN S0T23 12 35 300
BFR93A (8) NPN S0T23 12 35 300
BFR93AW (8) NPN S0T323 12 35 300
BFRO4A (8) NPN SOT122 25 150 3500
BFR106 (10) NPN SOT23 15 100 500
BFR505 (19) NPN SOT23 15() 18 150
BFR520 (20) NPN SOT23 150 70 300
BFR540 (1) NPN SOT23 150 120 480
BFS17 ©) NPN SOT23 15 25 300
BFS17A 4) NPN SOT23 15 25 300
BFS17W (3) NPN SOT323 15 50 300
BFS25A (18) NPN SOT323 5 6.5 32
BFS505 (19) NPN SOT323 150 18 150
BFS520 (20) NPN SOT323 150 70 300
BFS540 (1) NPN SOT323 15(2) 120 500
BFT25 (1) NPN SOT23 5 6.5 30
BFT25A (18) NPN S0T23 5 6.5 32
BFT92 ) PNP SOT23 15 25 300
BFT92W ) PNP SOT323 15 35 300
1999 Jul 26 16
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PRODUCT DATA (continued)

CHARACTERISTICS, typical values

NJ,T,,:ER fr | F Guu @f | F Gu @f |V® P ITO @Ilg &Vce
(GHz) | (dB) (dB) (MHz)|(dB) (dB) (MHz) | (mV) (dBm) (dBm) (mA) (V)

BFM505 9 14 [17  [e0o0 [1.9 [10 [2000
BFM520 9 17 [15 [900 |19 |9 2000
BFQ17 15 16 |200 65 |800
BFQ18A 4
BFQ19 55 |33 [11.5 500 75 |800
BFQ34 4 8 |163 |500 1200 |26 |45 [120 [15
BFQ67 8 17 [14  [1000 [27 |8 2000
BFQ67W 8 2 [13  [1000 [27 |8 2000
BFQ68 4 13 |800 1600 |28 |47  |240 [15
BFQ135 6.5 17 |500 135 |800 |1200 120 [18
BFQ136 4 125 |800 2500 500 |15
BFQ149 5 37512 |500
BFQ270 6 16 |500 10 |1000 |1600 240 |18
BFQ540 9 1.9 900 500 40 |8
BFQ621 7 185 |500 1200 120 |18
BFR53 2 56) 500 105 |800
BFR92 5 24 |18 [500 150 14 |10
BFR92A 5 21 |14 [1000 [3 [8 2000 |150 14 [10
BFR92AW 5 2 [14 [1000 [3 |8 2000
BFR93 5 19 [165 |500
BFR93A 6 19 [13  [1000 |3 |7 2000 |425 30 |8
BFR93AW 5 15 (13 |1000 |21 |8 2000
BFR94A 35 |8 200 |5 |135 |500
BFR106 5 35 |115 |800 350 50 |9
BFR505 9 16 (17 |900 [1.9 [10  [2000 4 10 |5 6
BFR520 9 16 |15 |900 [1.9 |9 2000 17 |26 |20 |6
BFR540 9 19 [14 [900 |21 |7 2000 |550 |21 34 |40 |8
BFS17 1 45 500
BFS17A 28 |25 [135 |800 150 14 |10
BFS17W 16 |45 500
BFS25A 5 18 (13 |1000
BFS505 9 16 |17 |900 |19 [10 2000 4 10 |5 6
BFS520 9 16 |15 |900 [1.9 |9 2000 17 |26 |20 |6
BFS540 9 19 [14 [900 |21 |8 2000 21 34 |40 |8
BFT25 23 |38 [18  [500 12 [800
BFT25A 5 18 [15  [1000
BFT92 5 25 [18  |500 150 14 [10
BFT92W 5 25 |17 |500 |3 |11 1000
1999 Jul 26 17
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PRODUCT DATA (continued)

fr/lc RATINGS
i CURVE POLARITY PACKAGE V. 1 P
NUMBER = CEO C tot
(see Fig.1) ) (mA) (mW)

BFT93 9) PNP SOT23 12 35 300
BFT93W 9) PNP SOT323 12 50 300
BLT70 NPN SOT223 8 250 2100
BLT71 NPN SOT223 8 500 3500
BLT71/8 NPN SOT96 8 500 2900
BLT80 NPN SOT223 10 250 2000
BLT81 NPN SOT223 9.5 500 2000
BSR12 PNP SOT23 15 100 250
MPSH10 NPN SOT54 25 40 1000
PBR941 NPN SOT23 10 50 360
PBR951 NPN SOT23 10 100 365
PMBT3640 PNP SOT23 12 80 350
PMBTH10 NPN SOT23 25 40 400
PMBTH81 PNP SOT23 20 40 400
PRF947 NPN SOT323 10 50 250
PRF957 NPN SQOT323 10 100 270
1999 Jul 26 18
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PRODUCT DATA (continued)

CHARACTERISTICS, typical values

NJ;PBEER fr F Gum @f F Gum @ f Vo® PL ITO @lc &Vce
(GHz) ((dB) (dB) (MHz)|(dB) (dB) (MHz)| (mV) (dBm) (dBm) (mA) (V)
BFT93 5 24 |16.5 |500 300 30 5
BFT93W 5 24 |155 |500 |3 10 1000
BLT70 0.6(M >6(4) 900
BLT71 1.2 >6(4) | 900
BLT71/8 1.2 >134) 900
BLT80 0.8 >64) 900
BLT81 1.20) >6.5(4) | 900
BSR12 1.50)
MPSH10 0.65()
PBR941 8 14 |15 1000 (2 9.5 2000
PBR951 8 1.3 |14 1000 |2 8 2000
PMBT3640 0.56)
PMBTH10 0.650)
PMBTH81 0.6®)
PRF947 8.5 1.5 [16 1000 (2.1 |10 2000
PRF957 8.5 1.3 |15 1000 (1.8 |9.2 2000

Notes to Product Data

Typical value.

Vces.

Power gain Gp,
Minimum value.
Maximum value.

© N o gV b o N

IP3.

1999 Jul 26

Load power PL(W).
Preferred mode of operation: pulsed class-AB.

19

At di,, = —60 dB, measured according to DIN45004B, par. 6.3: 3-tone test.
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SILICON MMICS
CHARACTERISTICS
TYPE Vs| Is | NF |GAIN | Pigg | IP3
NUMBER | pESCRIPTION | PACKAGE | (V) | typ. | typ. | typ. | typ. | typ. (GHz) ENABLE | REMARKS
(mA) | (dB)| (dB) |(dBm) |(dBm

BGA2001 |LNA SOT343R [25(45 (1.3 [19.5M -45 (1.8 |no

BGA2003 |linear LNA SOT343R [25(11 |1.8 |16 -48 (1.8 |yes

BGA20220) | mixer SOT363 [2.86 9 |6@ +6 0.9to |no LO-RF

2.4 isolation
30dB
BGA20310) | linear variable | SOT551 3.6 |51 27@) 135 |+484 [1.9 |yes+ AG >60 dB
gain amplifier control
pin

Notes
1. MSG.
2. Ge.
3. Gp
4. ACPRin dBc.
5. Under development.
LINE-UPS
Analog cellular (AMPS, (E)TACS, NMT) 900 MHz

INPUT POWER P SUPPLY VOLTAGE

1st STAGE 2nd STAGE 3rd STAGE L
(mW) (W) v)

Bipolar

1 BFG540/X BLT80 BLT81 1.2 6

1 BFG540/X BLT70 BLT71 1.2 48

1 BFG10W/X BLT71/8 — 1.2 4.8
Portable transmitters (860 MHz to 960 MHz)

INPUT POWER P SUPPLY VOLTAGE

1st STAGE 2nd STAGE rd STAGE L
(mW) - W) W)

Bipolar

1 BFG540 BLT80 BLT81 1.2 6

15 BFG93A BLT80 BLT92/SL 3 75
1999 Jul 26 20
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LNA & Mixer
(one device) IF
BFM505 BFS17
BFM520 BFR92A
& MIXER ¢
| ZIF

LNA MIXER Buffer & VCO | Buffer & VCO
BFS505 BFR93A {onedavice)
BFS520 BFS505 | BFR92A
BFC505 BFS520 BUFFER & BFR93A
BFC520 BFRO3AW BFQ67 BFC505
BFG403W | | BFE505 BFS505 BFC520
BFG410W | | BFE520 | BFSs20 BFM505
BFG425W | | BFM505 «~"| BFss540 BFM520
BFG48OW | | BFM520 VCO BFRI3AW
BGA2001 BFG410W BFG410W
BGA2003 | | BFG425W BFG425W

BFG480W BFGA480W
BGA2001 BGA2001
BGA2003 BGA2003
MSC965

Fig.2 Transistors for receivers.

receiver

DUPLEX POWER

FILTER AMP [ = S e S
,----. BUFFER | BUFFER OSCILLATOR

1
1

p 1 1
transmitter |
1

1

1

1

Power amp. Buffer & VCO | Buffer & VCO
BFG10/X (one device)
BFG10W/X BFR92A
BFG11/X BFR93A
BFG11W/X BFQ67
BFG21W BFS505 BFC505
BFS520 BFC520
BFS540 BFM505
BFR93AW BFM520
BFG410W
BFG425W
BFG480W
BGA2001
BGA2003
MSC966

Fig.3 Transistors for transmitters for cordless and cellular phones.

1999 Jul 26
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RF wideband transmitters for pager front-end (see Fig.4)

FUNCTION TYPE NUMBER REMARKS

RF amplifier BFC505 higher gain, lower noise, high isolation (0.3 mA)
BFG403W high performance, low voltage, low current
BFR505 higher gain, lower noise (1 mA)
BFT25A lowest current (0.2 mA)

Oscillator, mixer or buffer | BFQ67 choice of the transistor is determined by the available current
BFR92A and the required performance
BFR505
BFT25A

antenna

RF amp

prescaler

mixer
IF out

buffer

oscillator

$# tuning
MGCoz8 77

Fig.4 Typical front-end section for pagers.

1999 Jul 26
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RF wideband transistors for the receiver section in cordless/cellular phones (see Fig.5)

FUNCTION | TYPE NUMBER SYSTEM(“';':E)QUENCY FEATURES

LNA BFC505 1900 high isolation gain, low noise current
BFG410W 900; 1900; 2500 very low noise
BFG425W 900; 1900; 2500 very low noise
BFR505 900; 1900 good performance at low current (1 mA)
BFR520 900; 1900 higher gain, lower noise (10 mA)

Mixer BFE505 900; 1900 balanced mixer in a single SOT353 package
BFG505 900; 1900 good performance, low current
BFG410W 900; 1900; 2500 low noise, high isolation
BFG520 900; 1900 higher power to IF (10 mA)
BFR93A 900 low cost, acceptable performance

Buffer and VCO BFG410W 900; 1900; 2500 excellent isolation
BFG505 1900 buffer and VCO in a single SOT353 package
BFQ67 900 third generation, good performance
BFR92A 900 excellent VCO, good buffer, low-cost
BFR93A 900 excellent VCO, good buffer, low-cost
BFR505 900; 1900 good VCO, high-gain buffer, low current
BFR520 900; 1900 good VCO, higher output power

IF BFS17A 40 to 100 any first or second generation transistor

» |F detector

antenna

T

| |

| |

|

| |

_ | ol
poweramp ~ amp I tuning ; !
| vco o

Fig.5 Typical RF section for cordless and cellular phones.
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RF Wideband Transistors Selection guide

RF wideband transistors for the receiver section in cordless/cellular phones (see Fig.5)

SYSTEM
FUNCTION | FREQUENCY | SOT23 SOT323 | SOT143 () | SOT343 () | SOT353 SOT363
(MHz)
LNA 900; 1900 BFR505 BFS505 BFG505 BFG505W | BFC505 BFM505
900; 1900 BFR520 BFS520 BFG520 BFG520W | BFC520 BFM520
Mixer 900 BFR93A BFR93AW | BFG93A
900; 1900 BFR505 BFS505 BFG505 BFG505W | BFE505 BFM505
900; 1900 BFR520 BFS520 BFG520 BFG520W | BFE520 BFM520
Bufferand | 900 BFR92A BFR92AW | BFG92A
V€O 900 BFR9Y3A BFR93AW | BFG93A
900 BFQ67 BFQ67W | BFG67
900; 1900 BFR505 BFS505 BFG505 BFG505W | BFC505 BFM505
900; 1900 BFR520 BFS520 BFG520 BFG520W | BFC520 BFM520
IF 40 to 100 BF547 BF547W
BFS17 BFS17W | BFG17A
BFR92A BFR92AW | BFG92A

Note
1. Also available in /X versions.
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RF Wideband Transistors Selection guide

RF wideband transistors for the power amplifier section in cordless/cellular phones (see Fig.6)

SUPPLY VOLTAGE P
SYSTEM out SOT143 SOT343
v) (mW)
CT1, CT1+, 3.3 driver for PA2 BFG67
gg CT2+, BFG505 BFG505W
BFG520 BFG520W
15 BFG67
20 BFG520 BFG520W
40 BFG540 BFG540W
DECT, PHP 3.3 400 BFG540/X BFG540W/X
BFG10/X BFG10W/X
BFG11/X BFG11W/X
PA2 PA1
/_<}—<—\ 900 MHz CT1, CT1+, CT2, CT2+, CT3
/ \
// PB3 PB2 PB1 \\
/ ,—Q—Q——Q—\ \ 1.9 GHz DECT, PHP, DCSI800
£ A % &
75t PC3 PC2 PCT N
L N\ from
to antenna «—¢- — — ——Q———Q——Q— — —— 3 VCO/ 900 MHz GSM
A\ 7 modulator
N 7/
L PD3 PD2 PD1 7 !
NN 7z
\ \_4__<].—4_/ 7/ 900 MHz AMPS, (E)TACS, NMT
\ / (discrete)
N PA Mod B /

900 MHz AMPS, (E)TACS, NMT

MGC026

Fig.6 Typical power amplifier section for cordless and cellular phones.
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RF Wideband Transistors and MMICs Replacement list
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REPLACED/WITHDRAWN TYPES
The following type numbers were included in the previous issue of this data handbook, but are not in the current edition.

TYPE NUMBER REASON FOR DELETION

BF689K, in SOT54 Discontinued, replaced by BFS17, in SOT23
BF763, in SOT54 Discontinued, replaced by BFS17, in SOT23
BFG17A, in SOT143 Discontinued, replaced by BFS17A, in SOT23
BFG197, in SOT143 Discontinued, replaced by BFG198, in SOT223
BLT82 Discontinued
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RF Wideband Transistors

TYPE NUMBER TO PACKAGE AND MARKING CODE

Marking codes

TYPE NUMBER PACKAGE MARKING CODE
TYPE NUMBER PACKAGE MARKING CODE BFG520W SOT343 N3
BF547 SOT23 E16 BFG520W/X SOT343 N4
BF547W SOT323 E2 BFG540 SOT143 N37
BF747 SOT23 E15 BFG540/X SOT143 N43
BFC505 SOT353 NO BFG540/XR SOT143 N49
BFC520 SOT353 N3 BFG540W SOT343 N9
BFE505 SOT353 PO BFG540W/X SOT343 N7
BFE520 SOT353 N5 BFG541 SOT223 BFG541
BFG10 SOT143 N70 BFG590 SOT143 N38
BFG10/X SOT143 N71 BFG590/X SOT143 N44
BFG10W/X SOT343 TS BFG590W SOT343 T
BFG11 SOT143 N72 BFG590W/X SOT343 T2
BFG11/X SOT143 N73 BFG591 SOT223 BFG591
BFG11W/X SOT343 S4 BFM505 SOT363 NO
BFG16A SOT223 BFG16A BFM520 SOT363 N2
BFG21W SOT343 P1 BFQ17 SOT89 FA
BFG25A/X SOT143 Vi1 BFQ18A SOT89 FF
BFG25AW SOT343 N6 BFQ19 SOT89 FB
BFG25AW/X SOT343 VA BFQ34 SOT122E BFQ34/01
BFG31 SOT223 BFG31 BFQ67 SOT23 V2p
BFG35 S0T223 BFG35 BFQ67W SOT323 V2
BFG403W SOT343 P3 BFQ68 SOT122E BFQ68
BFG410W SOT343 P4 BFQ135 SOT172 BFQ135
BFG425W SOT343 P5 BFQ136 SOT122E BFQ136
BFG480W SOT343R P6 BFQ149 SOT89 FG
BFG67 SOT143 V3p BFQ270 SOT172 BFQ270
BFG67/X SOT143 Vi2 BFQ540 SOT89 N4
BFG67/XR SOT143 V26 BFQ621 SOT172 BFQ621
BFG92A/X SOT143 Vi4 BFR53 SOT23 N1p
BFG93A SOT143 R8p BFR92 SOT23 P1p
BFG93A/X SOT143 V15 BFR92A SOT23 P2p
BFG94 S0OT223 BFG94 BFR92AW SOT323 P2
BFG97 SOT223 BFG97 BFR93 SOT23 Rip
BFG135 SOT223 BFG135 BFR93A SOT23 R2p
BFG198 S0T223 BFG198 BFR93AW SOT323 R2
BFG505 SOT143 N33 BFR94A SOT122E BFR94A
BFG505/X SOT143 N39 BFR106 SOT23 R7p
BFG505W SOT343 NO BFR505 SOT23 N30
BFG505W/X SOT343 N1 BFR520 SOT23 N28
BFG520 SOT143 N36 BFR540 SOT23 N29
BFG520/X SOT143 N42 BFS17 SOT23 E1p
BFG520/XR SOT143 N48 BFS17A SOoT23 E2p
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RF Wideband Transistors

Marking codes

TYPE NUMBER PACKAGE MARKING CODE MARKING CODE | PACKAGE TYPE NUMBER
BFS17W SOT323 E1 BFQ621 SOT172 BFQ621
BFS25A SOT323 N6 BFR94A SOT122E BFR94A
BFS505 SOT323 NO E1 SOT323 BFS17W
BFS520 SOT323 N2 E1p SOT23 BFS17
BFS540 SOT323 N4 E2 SOT323 BF547W
BFT25 SOT23 Vip E2p SOT23 BFS17A
BFT25A SOT23 V10 E15 SOT23 BF747
BFT92 SOT23 Wip E16 SOT23 BF547
BFT92W SOT323 Wi FA SOT89 BFQ17
BFT93 SOT23 Xip FB SOT89 BFQ19
BFT93W SOT323 X1 EF SOT89 BFQ18A
BGA2001 SOT343R Al FG SOT89 BFQ149
BGA2003 SOT343R A3 G1 SOT551 BGA2031
BGA2031 SOT551 G1 NO SOT323 BFS505
MPSH10 SOT54 PSH10 NO SOT343 BFG505W
PMBT3640 SOT23 V25 NO SOT353 BFC505
PMBTH10 SOT23 V30 NO SOT363 BFM505
PMBTH81 SOT23 V31 N1 SOT343 BFG505W/X
PBR941 SOT23 Vo N1p SOT23 BFR53
PBR951 SOT23 W2 N2 SOT323 BFS520
PBR947 SOT323 \ N2 SOT363 BFM520
PBR957 SOT323 w2 N3 SOT343 BFG520W

N3 SOT353 BFC520

N4 SOT323 BFS540

MARKING CODE AND PACKAGE TO TYPE NUMBER Na 507343 BFG520W/X
MARKING CODE| PACKAGE TYPE NUMBER N4 SOT89 BFQ540
A1l SOT343R BGA2001 N5 SOT353 BFE520
A3 SOT343R BGA2003 N6 SOT323 BFS25A
BFG16A SOT223 BFG16A N6 SOT343 BFG25AW
BFG31 SOT223 BFG31 N7 SOT343 BFG540W/X
BFG35 SOT223 BFG35 N9 SOT343 BFG540W
BFG94 S0T223 BFG94 N28 SOT23 BFR520
BFG97 SOT223 BFG97 N29 SOT23 BFR540
BFG135 SOT223 BFG135 N30 SOT23 BFR505
BFG198 SOT223 BFG198 N33 SOT143 BFG505
BFG541 S0T223 BFG541 N36 SOT143 BFG520
BFG591 SOT223 BFG591 N37 SOT143 BFG540
BFQ34/01 SOT122E BFQ34 N38 SOT143 BFG590
BFQ68 SOT122E BFQ68 N39 SOT143 BFG505/X
BFQ135 SOT172 BFQ135 N42 SOT143 BFG520/X
BFQ136 SOT122E BFQ136 N43 SOT143 BFG540/X
BFQ270 SOT172 BFQ270 N44 SOT143 BFG590/X
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RF Wideband Transistors Marking codes
MARKING CODE PACKAGE TYPE NUMBER MARKING CODE PACKAGE TYPE NUMBER
N48 SOT143 BFG520/XR T2 SOT343 BFG590W/X
N49 SOT143 BFG540/XR TS5 SOT343 BFG10W/X
N70 SOT143 BFG10 VO SOT23 PBR941
N71 SOT143 BFG10/X VO SOT323 PRF947
N72 SOT143 BFG11 V1 SOT343 BFG25AW/X
N73 SOT143 BFG11/X Vip SOT23 BFT25
PO SOT353 BFE505 V2 SOT323 BFQ67W
P1 SOT343 BFG21W V2p SOT23 BFQ67
Pip SOT23 BFR92 V3p SOT143 BFG67
P2 SOT323 BFR92AW V10 SOT23 BFT25A
P2p SOT23 BFR92A V11 SOT143 BFG25A/X
P3 SOT343 BFG403W V12 SOT143 BFG67/X
P4 SOT343 BFG410W Vi4 SOT143 BFG92A/X
P5 SOT343 BFG425W V25 SOT23 PMBT3640
P6 SOT343R BFG480W V26 SOT143 BFG67/XR
PSH10 SOT54 MPSH10 V30 SOT23 PMBTH10
Rip SOT23 BFRS3 V31 SOT23 PMBTHS81
R2 SOT323 BFR93AW W1 SOT323 BFT92W
R2p SOT23 BFR93A Wip SOT23 BFT92
R7p SOT23 BFR106 w2 SOT23 PBR951
R8p SOT143 BFG93A w2 SOT323 PRF957
S4 SOT343 BFG11W/X X1 SOT323 BFT93W
T SOT343 BFG590W X1p SOT23 BFT93

1999 Jul 21

29







GENERAL

page
Quality 32
Pro electron type numbering system 33
Rating systems 34
Letter symbols 36
S-parameters definitions 39
Tape and reel packing 40
Mounting and soldering 47
Thermal considerations 62

Electrostatic charges 66



Philips Semiconductors

R T S T R B T e e R e B e P R e N S e B T R T S e R o - T,

Quality

General
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QUALITY
Total Quality Management

Philips Semiconductors is a Quality Company, aiming
towards one ultimate standard, that of Business
Excellence. The tool we use in striving towards this goal is
our Total Quality Management (TQM) system. The TQM is
described in our Quality manuals, and is summarized in
the following paragraphs. The Philips Business Excellence
Programme as part of TQM follows the European
Foundation for Quality Management (EFQM) model. The
EFQM award is on the level of the Malcolm Baldridge
award.

QUALITY ASSURANCE

Quality Assurance (QA) is based on ISO 9000 standards
and customer standards such as QS-9000. Our factories
are certified to ISO 9000 and QS-9000 by external
inspectorates. Sales organizations and headquarters are
also certified to ISO 9000. The products of Philips
Semiconductors are in conformance with the requirements
of international standards.

PARTNERSHIPS WITH CUSTOMERS

Partnerships with customers include Process Quality
measurement co-operation (using PPM), design-in
agreements, ship-to-stock, just-in-time, sharing
technology roadmaps, a change notification programme,
self-qualification programmes and application support.

PARTNERSHIPS WITH SUPPLIERS

Our suppliers are certified to ISO 9000 and participate in
ship-to-stock programmes. Key-suppliers receive support
and feedback through our Supplier Quality System (SQS)
audits.

CONTINUOUS IMPROVEMENT PROGRAMME

The continuous improvement programme incorporates
continuous process and system improvement, design
improvement, complete use of statistical process control,
and logistics improvement, driven by key performance
indicators. To encourage improvement in teamwork a very
popular Quality Improvement Competition is held yearly.
With a large number of improvement teams participating,
opportunities arise for the sharing of successful
improvement ideas.

Advanced quality planning

During the design and development of new products and
processes, quality is built-in by advanced quality planning.
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By means of failure-mode-and-effect analysis the critical
parameters of a process are identified. Procedures are
then laid down to ensure the highest level of performance
for these parameters. The capability of process steps is
also planned in this phase in preparation for production
under statistical process control.

Quality network

Product quality is the responsibility of the Business Lines,
with their Quality and Reliability (Q&R) departments
operating in a supportive and controlling manner. The
sales organization has Quality Managers who respond to
any quality matters raised by customers. Customer
complaints are then handled by direct contact between
Sales Quality and the relevant Q&R department. General
quality requirements are covered by a divisional Quality
department.

Product conformance

The assurance of product conformance is an integral part
of our Quality Assurance practice. This is achieved by:

e In-line Quality Assurance to monitor process
reproducibility during manufacture. Equipment
performance and process steps are under statistical
process control.

Acceptance tests on finished products to verify
conformance with the device specification. The test
results are used for Quality feedback and corrective
actions. Periodic sample inspections to monitor and
measure the conformance of products are increasingly
being replaced by continuous in-line monitoring.

e Qualification tests.

The inspection and test requirements are detailed in the
General Quality Specifications in the SNW-FQ-611 series.

Product reliability

Highly accelerated tests are implemented to evaluate and
monitor product reliability. Rejects from reliability tests are
subjected to failure analysis, so that improvements may be
made. This analysis also extends to product related
customer complaints.

Customer response

Our quality improvement depends on working together
with our customer. We need our customer’s input, and we
therefore invite constructive comments on all aspects of
our performance. For all such matters, please contact your
local Philips Semiconductors sales representative.
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Pro Electron Type Numbering System

General
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1. PRO ELECTRON TYPE NUMBERING SYSTEM
1.1 Basic type number

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

1.1.1 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
06to1eV

Silicon or other material with a band gap of
1t01.3eV

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

o)

R Compound materials, e.g. cadmium sulphide.

1.1.2 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
Rinj-c > 15 K/W and power types by Ry j.c < 15 K/W.

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 O

Multiple of dissimilar devices/miscellaneous
devices; e.g. oscillators. Also with special third
letter; see Section 1.1.3.

Diode; magnetic sensitive
Transistor; power, high frequency
Photocoupler

™ 2.-F E

Radiation detector; e.g. high sensitivity
photo-transistor; with special third letter
Radiation generator; e.g. LED, laser; with special
third letter; see Section 1.1.3

Control or switching device; e.g. thyristor, low
power; with special third letter; see Section 1.1.3.

[9)

s}

(7]

Transistor; low power, switching
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i Control or switching device; e.g. thyristor, power;
with special third letter; see Section 1.1.3.

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; see
Section 1.1.3.

1.1.3 SERIAL NUMBER/SPECIAL THIRD LETTER

The number comprises three figures running from

100 to 999 for devices primarily intended for consumer
equipment, or one letter (Z, Y, X, etc.) and two figures
running from 10 to 99 for devices primarily intended for
industrial or professional equipment.(!) The letter has no
fixed meaning, except in the following cases:

A For triacs, after second letter ‘R’ or ‘T’

F For emitters and receivers in fibre-optic
communication, after second letter ‘G’, ‘P’ or ‘Q’.
When, the second letter is ‘G’, the first letter should
be defined in accordance with the material of the
main optical device.

For lasers in non-fibre-optic applications, after
second letter ‘G’ or ‘Q’. When the second letter is
‘G, the first letter should be defined in accordance
with the material of the main optical device.

For transistor drivers, after second letter ‘R’

-

For opto-triacs after second letter ‘R’
For Sc resistor network, after second letter ‘C’
For 3-state bicolour LEDs, after second letter ‘Q’

For transient voltage suppressor diodes, after
second letter ‘Z'.

s 43O

1.2 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).

(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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Rating Systems

General

RATING SYSTEMS

The rating systems described are those recommended by
the IEC in its publication number 60134.

Remark: It is common practice to use the Absolute
Maximum Rating System in published semiconductor data
sheets.

Definitions of terms used
ELECTRONIC DEVICE

An electronic tube or valve, transistor or other
semiconductor device.

Remark: 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.

Remark: Limiting conditions may be either maxima or
minima.
RATING SYSTEM

The set of principles upon which ratings are established
and which determine their interpretation.

Remark: 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.
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Rating Systems

General

Design centre rating system

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

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

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

The following is a list of basic letter symbols used with
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. Ip, Is
* Instantaneous total values, e.qg. ip, ig

e Average total values, e.g. Ipav), Is(av)

Peak total values, e.g. Ipwm, lam
* Root-mean-square total values, e.g. Iprms); IsrRMS)-

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

¢ Instantaneous values, e.g. i,

(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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» Root-mean-square values, e.g. lq(ms)
e Peak values, e.g. lpm
» Average values, e.g. ly(ay).

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

A a anode

amb ambient

(AV), (av)  average value

B, b base

(BO) breakover

(BR) breakdown

case case

C,c collector

C controllable

D, d drain

E,e emitter

F.t fall, forward (or forward transfer)
G, g gate

H holding

h heatsink

I, i input

j-a junction to ambient

j-mb junction to mounting base
K, k cathode

L load

M, m peak value

(min) minimum

(max) maximum

mb mounting base

0,0 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

(ovV) Overload

P,p Pulse

Q,q Turn-off

R, r 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
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(RMS), (rms) Root-mean-square value

S, s 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

stg Storage

th Thermal

TO Threshold

tot Total

W Working

X% Specified circuit

Z,Z Reference or regulator (zener)

1 Input (four-pole matrix)

2 Output (four-pole matrix).

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: Ip, Ig, iDs By ids ibs ldms ibm-

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: Vgs, Vas, Vgs: Vgsm:» VBE: VBE: Vbes Vbem:

SUPPLY VOLTAGES OR CURRENTS

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

Examples: Vpp, Iss, Vcc; lee.
A reference terminal is indicated by a third subscript.

Example: Vpps, Vcce.

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:
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Ip2 Continuous (DC) current flowing into the
second gate terminal

Continuous (DC) voltage between the
terminals of second base and emitter.

Veo.E

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:

log Continuous (DC) current flowing into the
base terminal of the second unit

Vip-20 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:

9rFs Static value of forward transconductance in
common-source configuration (DC current
gain)

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

Rps DC value of the drain-source resistance.

Re DC value of the external emitter 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:

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

hfe Small-signal value of the short-circuit
forward current transfer ratio in
common-emitter configuration

Zi=R;+jX; Small-signal value of the 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, hre, OFs-
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FOUR-POLE MATRIX PARAMETERS

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

Examples: h; (or hq1), ho (or haz), ht (or haq), he (or hyz).

A further subscript is used for the identification of the circuit
configuration. When no confusion is possible, this further
subscript may be omitted.

Examples: hye (0r h21e), hre (Or hoE).

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS

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

Examples: Z; = R; + jXi, Yte = Gre + jDre-

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

Examples:
Re (hjp) etc. for the real part of h,

Im (hip) etc. for the imaginary part of hj,.
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S-PARAMETER DEFINITIONS

The S-parameter symbols in this section are based on IEC
publication 747-7.

S-parameters (return losses or reflection coefficients) of a
module can be defined as the S11 and the Sy, of a two-port
network (see Fig.1).

ay— —=b3
S14 S22
b1 - B EE—— )
D.UT. e
Fig.1 Two-port network with reflection coefficients
S11 and S22.
by =Sy-a;+8y3 3, (1)
by = Sp1-a1+S5 -8, @)
where:
1 . ; :
a = -(Vy+2Z,-iy) = signal into port 1 (3)
1 2‘A/Z—0 1 0 1
1 < " :
a, = -(V,+2Z,-i,) = signal into port 2
2 2-]2, g T ilin
1 : ;
b; = -(Vy+Z,-iy) = signal out port 1 4
1 2‘A/'Z_o 1L Iy 9 (4)
b, = . -(Vy+Z,-iy) = signal out port 2

From (1) and (2) formulae for the return losses can be
derived:

b

Sy = Llas =0 (©)
a
b

Sy = 2la, = 0 (6)
ar

In (5), a2 = 0 means output port terminated with Z,
(derived from formula (4)).

In (6), a; = 0 means input port terminated with Z,
(derived from formula (3)).
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Measurement

The return losses are measured with a network analyzer
after calibration, where the influence of the test jig is
eliminated. The necessary termination of the other port
with Z, is done automatically by the network analyzer.

The network analyser must have a directivity of at least
40 dB to obtain an accuracy of 0.5 dB when measuring
return loss figures of 20 dB. A full two-port correction
method can be used to improve the accuracy.
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TAPE AND REEL PACKING

Tape and reel packing meets the feed requirements of
automatic pick and place equipment (packing conforms to
IEC publication 286-2 and 286-3). Additionally, the tape is
an ideal shipping container.

Packing types

Table 1 Packing quantities per reel

12NC
PACKAGE TAP(EmV:‘I)DTH RE(IiI‘_ mS)IZE QUM:;EIEI PER (note -1)
ends with:

SOT23 8 180 3000 215
330 10000 235

SOT143(R) 8 180 3000 218
330 10000 235

SOT323 8 180 3000 <115
330 10000 ...135

SOT343(R) 8 180 3000 w15
330 10000 135

SOT353 8 180 3000 w18
SOT363 8 180 3000 115
SOT89 12 180 1000 15
SQOT223 12 180 1000 115
SOT551 8 180 3000 115

Notes
1. 12NC is the Philips twelve-digit ordering code.
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- K
P - KO [:-_
[‘— 0
| ——>| * -><—T1
SOT23| 50‘T1 43R/343R SOT143/343 G
| |
T SN Ty oWl roy Trk Te=14 T
| ,lr_u_ ._J_I_II Pl |__|_:_:| IT_LL___J___I_W* | T v
LY N S =« YIRS G O 7
_ l—“———“-]‘rl'r,—————-—d o~ - _\_‘_ﬂ L = ,]_I_J| : *
Lj Gl 1o Lal QLN r el w
T T F
(0 |
E 17\
: x : | v 7B
|
——I Do L— L—P———L—Pz—> 5—:3 PLﬁ
e P —f ey
MBES547 - 1
direction of unreeling
For dimensions see Table 2.
(1) Tolerance over any 10 pitches: £0.2 mm.
Fig.1 Specification for 8 mm tape (SOT23, SOT143, SOT143R, SOT343 and SOT343R).
> K
4 Ko l:—_
Ao ol
L i T
S0T323 ‘SOT353 | SOT363 G g
— e ritemerr] PRI o
i iy T v Y P f
I |
- H —[ h i —I T —ir— \ |‘:‘[e: Wy By [Bg. Dy =1
_ ':L ] 4 hole i
| =F === | |Icr=!':_:_7-3|| ||cr——_—_1¥:——j| | l
N . L_G__]L__J_J =N -

- 7

3
|
|

l—m

direction of unreeling

For dimensions see Table 2.
(1) Tolerance over any 10 pitches: +0.2 mm.

s rLa

MSA450

Fig.2 Specification for 8 mm tape (SOT323, SOT353 and SOT363).
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71 r__I'T:H:l'l‘"|
| i R A A
| 1777 I~
) = / i
AH S
1 Loy ’ %
! I~ 1!
] g T ST

Py () —»

- —
direction of unreeling

For dimensions see Table 2.
(1) Tolerance over any 10 pitches: £0.2 mm.

P Py =

Fig.3 Specification for 12 mm tape (SOT89).
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-
direction of unreeling

For dimensions see Table 2.
(1) Tolerance over any 10 pitches: +0.2 mm.

P P
L—po (Uj‘

Fig.4 Specification for 12 mm tape (SOT223).
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Table 2 SMD packages: tape dimensions (in mm)
DlMENSlON CARRIER TAPE THLEHANGE
(Figs 1 to 6) 8 mm 12 mm 16 mm
Overall dimensions
W 8.0 12.0 16.0 +0.2
K <1.5 <2.4 <2.2 -
G >0.75 >0.75 >1.65 -
Sprocket holes; note 1
Do 1.5 1.5 1.5 +0.1/-0
E 1.75 1.75 1.75 +0.1
Po 4.0 4.0 4.0 0.1
Relative placement compartment
P2 2.0 2.0 2.0 +0.1
F 3.5 5.5 7.5 +0.05
Compartment
Ao
By Compartment dimensions_ depend on pack_age size. Maximum clearance betweeq
device and compartment is 0.3 mm; the minimum clearance ensures that the device
E‘ is not totally restrained within the compartment.
0
D4 >1.0 >1.5 >1.5 -
P 4.0 8.0 12.0 0.1
0 <15° <15° - -
Cover tape; note 2
Wy <5.4 <95 - -
T4 <0.1 <0.1 - -
Carrier tape
W 8.0 12.0 16.0 0.2
il <0.2 <0.2 <0.4 -
) <0.3 <0.3 <0.3 -
Notes

1. Tolerance over any 10 pitches +0.2 mm.

2. The cover tape shall not overlap the tape or sprocket holes.
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T
ole
@

—>

trailer

|

T o]
¥ 550

fixing
tape

For dimensions see Table 1. -
Fig.5 Reel specification.
Table 3 Reel dimensions (in mm)
CARRIER TAPE
D'ME’;.S'ON TOLERANCE
(see Fig.5) 8 mm | 12 mm r 16 mm
Flange
A 180(1) — 286 or 330 180 or 330 180 or 330 +0.5
i 1.5 1.5 1.5 +0.5/-0.1
W 8.4 12.4 18 18.0+0.2
Hub
B 62 62 62 &1.5
C 12,75 12.75 12.75 +0.15/-0.2
Key siot
E 2 2 2 0.2
U 4 4 4 +).5
o 120° 120° 120° -
Note

1. Large reel diameter depends on individual package (286 or 350).
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direction of unreeling
-

top view
e b e b c b c c b e c e e
O ) [T J:Ll | 1 1 rL| [I'T 1 1 [_L| IF"I 1
L L L. N 4 6 O S 6 1 O I O
c b e e e e e b e e b

O 0O 0O 0 O O 0O O

SOT23 SOT323 SOT23 SOT143 SOT143R SOT143 SOT143R
(reversed) (cross (cross
emitter emitter
pinning)  pinning)

MEA471

Fig.6 Orientation of components: SOT23, SOT143, SOT143R and SOT323 (8 mm tape).

direction of unreeling

< top view

T

0nn
~

]
OO0 O 0O O O

S0T223 SOT89

MEA472

Fig.7 Orientation of components: SOT223 and SOT89 (12 mm tape).
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MOUNTING AND SOLDERING
Mounting methods

There are two basic forms of electronic component
construction, those with leads for through-hole mounting
and microminiature types for surface mounting (SMD).
Through-hole mounting gives a very rugged construction
and uses well established soldering methods. Surface
mounting has the advantages of high packing density plus
high-speed automated assembly. Surface mounting
techniques are complex and this chapter gives only a
simplified overview of the subject.

Although many electronic components are available as
surface mounting types, some are not and this often leads
to the use of through-hole as well as surface mounting
components on one substrate (a mixed print). The mix of
components affects the soldering methods that can be
applied. A substrate having SMDs mounted on one or both
sides but no through-hole components is likely to be
suitable for reflow or wave soldering. A double sided mixed
print that has through-hole components and some SMDs
on one side and densely packed SMDs on the other
normally undergoes a sequential combination of reflow
and wave soldering. When the mixed print has only
through-hole components on one side and all SMDs on the
other, wave soldering is usually applied.

Reflow soldering
SOLDER PASTE

Most reflow soldering techniques utilize a paste that is a
mixture of flux and solder. The solder paste is applied to
the substrate before the components are placed. It is of
sufficient viscosity to hold the components in place and,
therefore, an application of adhesive is not required.
Drying of the solder paste by preheating increases the
viscosity and prevents any tendency for the components to
become displaced during the soldering process.
Preheating also minimizes thermal shock and drives off
flux solvents.
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Screen printing

This is the best high-volume production method of solder
paste application. An emulsion-coated, fine mesh screen
with apertures etched in the emulsion to coincide with the
surfaces to be soldered is placed over the substrate. A
squeegee is passed across the screen to force solder
paste through the apertures and on to the substrate.

The layer thickness of screened solder paste is usually
between 150 and 200 um.

Stencilling

In this method a stencil with etched holes to pass the paste
is used. The thickness of the stencil determines the

amount of amount of solder paste that is deposited on the
substrate. This method is also suited to high-volume work.

Dispensing

A computer-controlled pressure syringe dispenses small
doses of paste to where it is required. This method is
mainly suitable for small production runs and laboratory
use.

Pin transfer

A pin picks up a droplet of solder paste from a reservoir
and transfers it to the surface of the substrate or
component. A multi-pin arrangement with pins positioned
to match the substrate is possible and this speeds up the
process time.

REFLOW TECHNIQUES
Thermal conduction

The prepared substrates are carried on a conveyor belt,
first through a preheating stage and then through a
soldering stage. Heat is transferred to the substrate by
conduction through the belt. Figure 1 shows a theoretical
time/temperature relationship for thermal conduction
reflow soldering. This method is particularly suited to thick
film substrates and is often combined with infrared
heating.
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Infrared

An infrared oven has several heating elements giving a
broad spectrum of infrared radiation, normally above and
below a closed loop belt system. There are separate zones
for preheating, soldering and cooling. Dwell time in the
soldering zone is kept as short as possible to prevent
damage to components and substrate. A typical heating.
profile is shown in Fig.2. This reflow method is often
applied in double-sided prints.

Vapour phase

A substrate is immersed in the vapours of a suitable boiling
liquid. The vapours transfer latent heat of condensation to
the substrate and solder reflow takes place. Temperature
is controlled precisely by the boiling point of the liquid at a
given pressure. Some systems employ two vapour zones,
one above the other. An elevator tray, suspended from a
hoist mechanism passes the substrate vertically through
the first vapour zone into the secondary soldering zone
and then hoists it out of the vapour to be cooled.

MBC938

100 150 t (s) 200

A theoretical time/temperature relationship for this method Fig.1  Theoretical time/temperature curve for a
is shown in Fig.3 typical thermal conductive reflow cycle.
MBC937 MBC3939
250 | === R 215 ———————
T i <—209%s i
|
(°o) ~—75%/s |
| (°c)
178 [ |
|
| |
| |
| |
| |
‘ | free air
1‘ : cooling
1 | % IR SRR, SR
| : 25 |
0 ‘ ! . | I i

preheating soldering

max A58~ " v @g = — Te—cooling —

Fig.2 Typical temperature profile of an infrared
oven operating at a belt speed of
0.41 mm/min.

entering phase
60 % of time in
soldering zone

Fig.3

zm

10-30s 45s

soldering zone removal phase

150 % of time in
soldering zone

Theoretical time/temperature curve
relationship for dual vapour reflow
soldering.
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Wave soldering

This soldering technique is not recommended for SOT89.

ADHESIVE APPLICATION

Since there are no connecting wires to retain them,
leadless and short-leaded components are held in place
with adhesive for wave soldering. A spot of adhesive is
carefully placed between each SMD and the substrate.
The adhesive is then heat-cured to withstand the forces of
the soldering process, during which the components are
fully immersed in solder. There are several methods of
adhesive application.

Pin transfer method

A pin is used to transfer a droplet of adhesive from a
reservoir to a precise position on the surface where it is
required. The size of the droplet depends on pin diameter,
depth to which the pin is dipped in the reservoir, rheology
of the adhesive, and the temperature of adhesive and
surrounds. The pin can be part of a pin array (bed of nails)
that corresponds exactly with the required adhesive
positions on the substrate. With this method, adhesive can
be applied to the whole of one side of a substrate in one
operation and is therefore suitable for high-volume
production and can be used with pre-loaded mixed prints.

Alternatively, pins can be used to transfer adhesive to the
components before they are placed on the substrate. This
adds flexibility to production runs where variations in
layout must be accommodated.

Screen printing method

A fine mesh screen is coated with emulsion except in the
positions where the adhesive is required to pass. The
screen is placed on the substrate and a squeegee passing
across it forces adhesive through the uncoated parts of the
screen. The amount of adhesive printed-through depends
on the size of the uncoated screen areas, the thickness of
the screen coating, the rheology of the adhesive and
various machine parameters. With this method, the
substrate must be flat and pre-loaded mixed prints cannot
be accommodated.

Pressure syringe method

A computer-controlled syringe dispenses adhesive from
an enclosed reservoir by means of pulses of compressed
air. The adhesive dot size depends on the size of the
syringe nozzle, the duration and pressure of the pulsed air
and the viscosity of the adhesive. This method is most
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suited to low volume production. An advantage is the
flexibility provided by computer programmability.

FLUXING

The quality of the soldered connections between
components and substrate is critical for circuit
performance and reliability. Flux promotes solderability of
the connecting surfaces and is chosen for the following
attributes:

* Removal of surface oxides
* Prevention of reoxidation
* Transference of heat from source to joint area

¢ Residue that is non-corrosive or, if residue is corrosive,
should be easy to clean away after soldering

Ability to improve wettability (readiness of a metal
surface to form an alloy at its interface with the solder)
to ensure strong joints with low electrical resistance

o Suitability for the desired method of flux application.

In wave soldering, liquified flux is usually applied as a
foam, a spray or in a wave.

Foam

Flux foam is made by forcing low-pressure, water-free
clean air through an aerator immersed in liquid flux. Fine
bubbles of flux are directed onto the substrate/component
surfaces where they burst and form a thin, even layer. The
flux also penetrates any plated-through holes. The flux has
to be chosen for its foaming capabilities.

Spray

Several methods of spray fluxing exist, the most common
involves a mesh drum rotating in liquid flux. Air is blown
into the drum which, when passing through the fine mesh,
directs a spray of flux onto the underside of the substrate.
The amount of flux deposited is controllable by the speed
of the substrate passing through the spray, the speed of
rotation of the drum and the density of the flux.

Wave

A wave fluxer creates a double flowing wave of liquid flux
which adheres to the surface as the substrate passes
through. Wave height control is essential and a soft
wipe-off brush is usually incorporated to remove excess
flux from the substrate.
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PRE-HEATING

Pre-heating of the substrate and components is performed
immediately before soldering. This reduces thermal shock
as the substrate enters the soldering process, causes the
flux to become more viscous and accelerates the chemical
action of the flux and so speeds up the soldering action.

SOLDERING

Wave soldering is usually the best method to use when
high throughput rates are required. The single wave
soldering principle (see Fig.4) is the most straight forward
method and can be used on simple substrates with
two-terminal SMD components. More complex substrates
with increased circuit density and closer spacing of
conductors can pose the problems of nonwetting (dry
joints) and solder bridging. Bridging can occur across the
closely spaced leads of multi-leaded devices as well as
across adjacent leads on neighbouring components.
Nonwetting is usually caused by components with plastic
bodies. The plastic is not wetted by solder and creates a
depression in the solder wave, which is augmented by
surface tension. This can cause a shadow behind the
component and prevent solder from reaching the joint

surfaces. A smooth laminar solder wave is required to
avoid bridging and a high pressure wave is needed to
completely cover the areas that are difficult to wet. These
conflicting demands are difficult to attain in a single wave
but dual wave techniques go a long way in overcoming the
problem.

In a dual wave machine (see Fig.5), the substrate first
comes into contact with a turbulent wave which has a high
vertical velocity. This ensures good solder contact with
both edges of the components and prevents joints from
being missed. The second smooth laminar wave
completes the formation of the solder fillet, removes
excess solder and prevents bridging. Figure 6 indicates
the time/temperature relationship measured at the
soldering site in dual wave soldering.

New methods of wave soldering are developing
continually. For example, the Omega System is a single
wave agitated by pulses, which combines the functions of
smoothness and turbulence. In another, a lambda wave
injects air bubbles in the final part of the wave. A further
innovation is the hollow jet wave in which the solder wave
flows in the opposite direction to the substrate.

board travel

-

MBC9I35

solder

Fig.4 Single wave soldering principle.

board travel
—

|

SMDs

MBC934
solder

Fig.5 Dual wave soldering principle.
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Footprint design
The footprint design of a component for surface mounting
is influenced by many factors:

P o Features of the component, its dimensions and

% 300 tolerances
(°c) o Circuit board manufacturing processes
B ¢ Desired component density
o 1 ﬂ ¢ Minimum spacing between components
200 Kis—| \/TK/S o Circuit tracks under the component

150 « Component orientation (if wave soldering)
S ¢ Positional accuracy of solder resist to solder lands

100 » Positional accuracy of solder paste to solder lands

(if reflow soldering)
50 ’_\// o Component placement accuracy
’ J J » Soldering process parameters
0 50 100 fime (5) 150 o Solder joint reliability parameters.

Fig.6 Typical time-temperature curve measured
at the soldering site.
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SOT23 FOOTPRINTS

V777 solder lands
! - - } [ 71 solder resist
0.85 T ‘
BB~ _{‘ R sem——ed 270 [ —_ 7 occupied area
0.85 i | :
' : BRERZ solder paste

3.30 MSA439

Dimensions in mm.
Placement accuracy: £0.25 mm.

Fig.7 Reflow soldering footprint for SOT23; typical dimensions.

—» 1.20 (2x) |=—

i 077777 solder lands

[~ 71 solder resist

[ _ 7 occupied area

preferred transport direction during soldering

MSA427

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.8 Wave soldering footprint for SOT23; typical dimensions.
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SOT143 FOOTPRINTS

3.25
0.60 (3x) =
0.50 (3x) | iy

V77777 solder lands

[ 71 solder resist

g

L _ _ ., occupied area

B solder paste

MSA441

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.9 Reflow soldering footprint for SOT143B; typical dimensions.

4.45
— 1.20 (3x) =
{_ = _—_—:T:__W_ 0 _J: _:___E =7 v/} solder lands
T
| i ! P -
Lo | | . [ 1 solder resist
N AE B —
: l ] 1 I I [ _ _ 7} occupied area
| e 2z |z d, |
| " }
i - - - +1.15 4.00 4.60
E—— i a4
. I 7/
Lo | | g
- K 2 | :
| ) : |
| ‘[ | | J ; preferred transport direction during soldering
| lkeelezes e ikecececa
I s ST s i (N I JP99
—=! 1.00 |=—
3.40

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.10 Wave soldering footprint for SOT143B; typical dimensions.
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SOT89 FOOTPRINTS

V7] solder lands
[T "1 solder resist
[ _ 7 occupied area
m solder paste
4.85
MSAd42

4.75
225
2.00
le—— 1.90 —
<—1.20
===k
i el
085 020 | __ _ _ 1 A N
I ' '
' | | | |
T T | 333%% | |
I ' ! ' 1.70
1.20 : | | :
4.60 : _| [ ! v
| 1 | { 0.50
1.20 “ == — 1 120
I | | I
I = * ' T |
T B B
1.00 ! i ; |
(3x) “ X !2 ! 13 1 ! !l
B I I I
e N £ P |
1 0.60 (3x)
0.70 (3x)
3.70 ‘
3.95
Dimensions in mm.
Placement accuracy: +0.25 mm.
Fig.11 Reflow soldering footprint for SOT89; typical dimensions.
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6.60
‘ F— 240 —» J
1’_ s _r i i: i V777 solder lands
| | ' |
I‘ ' I 4‘ [~ "1 solder resist
| | | I
1‘ | \ 3 ‘, 3.50 [ — 7 ocecupied area
| | |
| : ‘ |
| | |
| | ! |
s - |4 7.60
| | E L
I L e
I 2 1 i 4 1.50
| T = L
ol 2 | ! 3.00
j ,
7 nw
/7779777 I é_éj I_ _____ | : transport direction during soldering I
|
l L Y
S R B i i) = ' MSA423
1.50 = »lg.70\=-
5.30

We do not recommend SOT89 for wave soldering, SOT223 is preferred.
Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.12 Wave soldering footprint for SOT89: typical dimensions.
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SOT223 FOOTPRINTS

7.00
3.85
3.60
3.50
> = 0.30
1 e e S el V//777) solder lands
1.20 I 25K |:
(4x) I 22 X I [T solder resist
- S |
jm———= | |4 b L _ _ ] occupied area
| |
: : B2 solder paste
| 1 |
| |
740 4—— L} 300480 7.65
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tr 2 |— I [_ |:
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! | | | i
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1.20 (3x) MSA443
! 1.30 (3x) |=-
5.90
6.15
Dimensions in mm.
Placement accuracy: +0.25 mm.
Fig.13 Reflow soldering footprint for SOT223; typical dimensions.
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4.30 8.

l<-1.90 (2x) >

Dimensions in mm.
Placement accuracy: +0.25 mm.

10 8.70

MSA424

V/777) solder lands

_ _ _ ] occupied area

preferred transport direction during soldering I

Fig.14 Wave soldering footprint for SOT223; typical dimensions.
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SOT323 FOOTPRINTS

2.65
’l 0.75 r<+—1.325

V7] solder lands

[ "1 solder resist

N

[ _ 7 occupied area

BE38 solder paste

MSA429

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.15 Reflow soldering footprint for SOT323 (SC-70); typical dimensions.
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e | 4 1 090
» ! Il @
: Gz [
(I S —— :

MSA419

preferred transport direction during soldering
-

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.16 Wave soldering footprint for SOT323 (SC-70); typical dimensions.
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-~ 130—>
"™ 7] occupied area 2.40 MGS342
Dimensions in mm.
Placement accuracy: +0.25 mm.
Fig.17 Reflow soldering footprint for SOT343; typical dimensions.
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Dimensions in mm.
Placement accuracy: +0.25 mm.

transport direction during soldering ——->I

Fig.18 Wave soldering footprint for SOT343; typical dimensions.
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SOT353 FOOTPRINTS

BZ] solder paste
V] solder lands
[_ "] solder resist

7™ 7] occupied area

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.19 Reflow soldering footprint for SOT353 (SC-88A); typical dimensions.

Dimensions in mm.
Placement accuracy: +0.25 mm.
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Fig.20 Wave soldering footprint for SOT353 (SC-88A); typical dimensions.
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Mounting and Soldering General

SOT363 FOOTPRINTS

2.65 |
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| ez
\ |
| |
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=
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Mo tmpersi |
=
B solder paste l i:
777] solder lands _l____:_:_.jl—_, :
[ solder resist
- A l«—1.20—»
L___| occupied area 2.40 MSA432

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.21 Reflow soldering footprint for SOT363 (SC-88); typical dimensions.
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transport direction during soldering
Dimensions in mm. B ESSEE =S

Placement accuracy: +0.25 mm.

Fig.22 Wave soldering footprint for SOT363 (SC-88); typical dimensions.
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THERMAL CONSIDERATIONS
Thermal resistance

Circuit performance and long-term reliability are affected
by the temperature of the transistor die. Normally, both are
improved by keeping the die temperature (junction
temperature) low.

Electrical power dissipated in any semiconductor device is
a source of heat. This increases the temperature of the die
above a certain reference point. The most relevant
reference point of the semiconductor device is the
soldering point (i.e. the point on the printed-circuit board
where the collector lead is soldered to a heat-draining
point see Figs 1 and 2).

The temperature rise as a function of dissipation power,
‘thermal resistance’, is given in the data sheets as the
Rin(-s) value. The heat is drained by conduction via the
leadframe, soldering point and substrate (printed-circuit
board) to ambient. The amount of radiated and convected
heat is negligible in comparison to the conducted heat.

The elements of thermal resistance are defined as follows:

Py Power dissipation (W)

Rin(-s) Thermal resistance from junction to
soldering point (K/W)

Rin(s-a) Thermal resistance from soldering point to
ambient (K/W)

Rin(-a) Thermal resistance from junction to ambient
(K/w)

T; Junction temperature of the die (°C)

Ts Soldering point temperature (°C)

Tamb Ambient temperature (°C)

Tret Temperature of the reference point (°C)

The peak temperature of the die depends on the ability of
the package and its mounting to transfer heat from this die
to ambient environment (see Fig.3). The basic relationship
between die temperature (junction temperature) and
power dissipation is:

Timax) = Tamb + Pd max X [Rth(j-s) + Rin(s-a)l

collector lead
or anode lead

die

solder point

MBG387
printed circuit board

Fig.1 Assembly of SMD package and PCB.

solder point

NN

MBG386
printed circuit board

Fig.2 Assembly of SOD80-like package and PCB.
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General

Thermal resistance from junction to soldering point
[Ring-s)]

In the example for Tjmax), only Tamp and Ris-a) can be
varied by the user. The construction of the printed-circuit
board (PCB) and the ambient condition (as there is air
flow) affect Ryn(s.a). The device power dissipation can be
controlled to a limited extent, under recommended usage.
The supply voltage and circuit loading dictate a fixed
power maximum. The Ry.s) value is essentially
independent of external mounting method and cooling air,
but is sensitive to the materials used in the package
construction, the die mount and the die area, all of which
are fixed.

Values of Tjmax) @nd Rin(-s), OF Rin(jc) are given in the
device data sheets. For applications where Ts is known, T;
can be calculated from:

Tj = Ts C o Pd X Rth(j-s)

Thermal resistance from soldering point to ambient
[Rth(s-a)]

There is a limiting value for the soldering point
temperature. For the normal tin alloy (Sn-Pb 60% - 40%):
Tsmax = 110 °C. The value of T can be calculated from:

Ts=Ta+Pgx Rth(s-a).

The thermal resistance from soldering point to ambient
depends on the shape and material of the tracks on a
printed-circuit board as illustrated in Fig.4.

Summary of the SMD envelopes

These thermal considerations are valid for the following
packages:

SC70, SOT23, SOT89, SOT143, SOT223, SOT323,
SOT343, and SO8 (SOT96-1).

—— junction -
Rth j-s

S ek
Rin s-a

—— ambient S

MBG385

Fig.3 Representation of thermal resistance paths
of a device mounted on a substrate or

printed board.

P MBC389
===z
|
ESR T
(mQ) I
— 500
MHz [
108 :
e 200 T
‘ =H—MHz 1100
* MHz
MR
O A Iy
102 2
50
MHz
10
1 10 102 10°
C (pF)

(1)
(2
(©)
(4)

Single-sided, unplated.
Single-sided, plated.
Double-sided, unplated.
Double-sided, plated.

Fig.4 Thermal resistance [Rins-a)] @s a function of
pad area on different configurations of FR4
epoxy fibre-glass circuit board.
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Thermal Considerations

Temperature calculation under pulsed conditions

In pulsed power conditions, the peak temperature of

the die depends on the pulse time and duty factor as well
as the ability of the package and its mounting to disperse
heat.

When power is applied in repetitive square-wave pulses
with a certain duty factor (), the variation in junction
temperature has a sawtooth characteristic.

The average steady-state junction temperature is:
Titav) = Tret + 0 X Py X Rin(j-ref)

The peak junction temperature, however, is the most
relevant to performance reliability. This can be calculated
by heating and cooling step functions that result in heating
and cooling curves shifted in time as shown in Fig.5.

The peak value of Tjis reached at the end of a power
pulse and the minimum value immediately before the next
power pulse. The thermal ripple is the difference between
Titpeak) and Ti(min).

General
Calculation of Tjpeak) after n pulses:
a=n-1
Tipeak) = Tret + Pa X Y [Zyyat-w) = Zingay)
a=0

where a is an integer number.

Approximation method of finding Tj(peak)

With this method it is assumed that the average load is
immediately followed by two square power pulses as
shown in Fig.6. This two-pulse approximation method is
accurate enough for finding Tjpeak)-

The junction temperature at the end of the second pulse is:
Tipeak) = Tref + Pa X [8 X Ringeren) + (1 = 8) X Zin(t+w)

+ Zinw) — Zth)

The junction temperature immediately before the second
power pulse is:

Ti(min) = Tref + Pa X [8 X Rin(jorery + (1 = 8) X Zingy

+ Zinw) = Ztht-w)]

Pg (W)

M

- t —»

power

AT1
AT2
AT3

AT4
ATS

Ti (peak)

thermal-ripple

Tj (min)
MBG391

Fig.5 Heating effect of three identical power pulses
after thermal stabilization.

Pg (W)
Pq (av) J
| W |- d-wit
s}t
ATj.ref || aT2=PyxZy, (ew)
(K) / /AT3 =Py xZyp (W)
AT(av)1 =dx Pd X Rth joref
] AT(av)z =dxPyxZy, (2t+w)
AT4 =Py xZy, (+)
T (°C)
T’- (peak)
Tj(av) thermal-ripple ATj
Tj (min)
MBG390

Tj (peak) = Té1 +AT1 + AT2 + AT3 + AT4 — AT5 — AT6 — AT7

Fig.6 Two-pulse approximation method of finding
peak steady-state junction temperature

[Ti(peak)l-
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The thermal ripple is: The pulse width along the X-axis meets a particular duty

cycle curve, indicating the Zy, value in K/W along the
AT} = Tj(peak) — Ti(min) = R 4
AT - Py X [8 X (Zin) — Z 2% Zyppy +Z + Zih(t- 5
j = Pa X [0 X (Zint) — Ztn(t+w) th(t) + Zth(w) + Zth(t-w)] Ty =P et % Pty P Plosaay ¥ T 0
Reducing calculation time Soldering point temperature provides a better reference
To be able to point out the junction peak temperature at a ki amb|e.nt M i s i t.o Ry
: x L uncontrolled variables. Therefore, the thermal resistance
certain pulse time and duty cycle, a graph similar to that from junction to soldering point [Rumg.)] is becoming a more
shown in Fig.7 is included in relevant data sheets. In this J ap th(-s) 9
: g relevant measurement path.
example, the curves have been derived using the formula
Tipeak) = Tref + Pa X [8 X Rinret) + (1 = 8) X Zin(tew)
+ Zinw) — Zthy], With typical values inserted.

MBG388
10° %
|
\
Zih(j-a)
(K/W)
3= | 111
0.75 —— ==
—/ gt
T
! m
S i
1T
-
0.2 _
2 il
s P 5=i M
005 7/ T
0 | ‘ | | T
Il i
=
10 H J LI I O B
107 1075 1074 1073 1072 107" 1 (s) 1

Fig.7 Direct reading of thermal impedance from junction to soldering point for calculation of junction temperature
at pulsed power condition.
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General

ELECTROSTATIC CHARGES

Electrostatic charges can exist in many things; for
example, man-made-fibre clothing, moving machinery,
objects with air biowing across them, plastic storage bins,
sheets of paper stored in plastic envelopes, paper from
electrostatic copying machines, and people. The charges
are caused by friction between two surfaces, at least one
of which is non-conductive. The magnitude and polarity of
the charges depend on the different affinities for electrons
of the two materials rubbing together, the friction force and
the humidity of the surrounding air.

Electrostatic discharge is the transfer of an electrostatic
charge between bodies at different potentials and occurs
with direct contact or when induced by an electrostatic
field. Our devices can be damaged if the following
precautions are not 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 kQ per cm2. The floor should also be covered
with antistatic material.

The following precautions should be observed:

e 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.

1999 Aug 25

RECEIPT AND STORAGE

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

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

ASSEMBLY

The devices must be removed from their protective
packing with earthed component pincers or short-circuit
clips. Short-circuit clips must remain in place during
mounting, soldering and cleansing/drying processes. Do
not remove more devices from the storage packing than
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.
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General

(1)

()
(4)
(5)
(6

(8)
©)

@

(1)

5)

(4)

Earthing rail.

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

Work bench.

Chair.

Wrist strap.

Electrical equipment.

Conductive surface/antistatic sheet.
Antistatic floor.

Fig.1 Protected work station.
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RF Wideband Transistors and MMICs Application reports
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APPLICATION REPORTS

The following application reports are available on our Internet site:
http://www.semiconductors.philips.com

1. 1890MHZ
1890MHz low power down converter with 110MHz IF (BFG505 and BFG505/X)
2. 1P9GHZ3
Low Noise, Low Current preamplifier for 1.9 GHz at 3 V (BFG505)
3. 1P9GHZLC
Low Noise 900 MHz preamplifier at 3 V (BFG505)
4. 1U5GHZLN
1,5 GHz Low Noise Amplifier with the BFG425W
5. 2GHZUDR
2 GHz Driver-Amplifier with the BFG425W
6. 400MHZUL
400MHz Low Noise Amplifier with the BFG540W/X
7. 900MHAP2
900MHz Driver-Amplifier with Enable-Switch using the BFG425W
8. 900MHZ
Low Noise 900 MHz preamplifier at 3 V (BFR/BFG/505/520)
9. 900MHZDR
900MHz Driver-Amplifier with the BFG425W
10. 933MHZ
933 MHz Low Power Down converter with 60 MHz IF (BFG505/X,BFG520, BFG540/X)
11. DECT
Power Amplifier for 1.9 GHz Dect and PHS (BFG425W and BFG21W)
12. IMUIP3

Improved IP3 behaviour of the 900MHz Low Noise Amplifier with the BFG425W

13. KV96157A

Ultra Low Noise Amplifiers for 900 and 2000 MHz with High IP3 (BFG410W and BFG425W)
14. PAGER

Preamplifier for pager applications (BFC505)

15. 9001800MHZ
Demoboard for the BGA2001 (900 and 1800MHz)

16. LNA
Demoboard for the BGA2001

17. LNA9OOMHZ
Demoboard 900MHz LNA with the BGA2003

18. WBCDMA
Demoboard W-CDMA for the BGA2003
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FEATURES

e Feedback capacitance typ. 1 pF
» Stable oscillator operation

¢ High current gain

e Good thermal stability.

APPLICATIONS

e |tis intended for VHF and UHF TV-tuner applications

DESCRIPTION

Product specification

R T e e T e P A e T A e R S T L i P e )

NPN 1 GHz wideband transistor
R R T A T B e e e R e e R T R S e B A P P I s ey WAt S Ve

BF547

Low cost NPN transistor in a plastic SOT23 package.

I:Ia

and can be used as a mixer and/or oscillator.

1ij |jz

PINNING Top view MSB003
PIN DESCRIPTION

1 base Marking code: E16.

. S Fig.1 SOT23.

3 collector
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-emitter voltage open base - 20 \%
Veeo collector-base voltage open emitter - 30 \Y
Veso emitter-base voltage open collector - 3 \
lem peak collector current - 50 mA
Ptot total power dissipation up to Tg = 70 °C; note 1 - 300 mwW
fr transition frequency lc =15 mA; Vcg 10 V; f = 500 MHz 1.2 1.6 GHz
Cre feedback capacitance le=ig=0;Veg=10V; f=1MHz 1 - pF
Note
1. Tsis the temperature at the soldering point of the collector pin.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-emitter voltage open base - 20 \Y
Veeo collector-base voltage open emitter - 30 \
Veso emitter-base voltage open collector - 3 \Y
lem peak collector current - 50 mA
Piot total power dissipation up to Tg = 70 °C; note 1 - 300 mwW
Tstg storage temperature range —65 +150 |[°C
T; junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.

September 1995

74



Philips Semiconductors

Product specification

NPN 1 GHz wideband transistor BF547
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s from junction to soldering point | note 1 260 K/W
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Iceo collector cut-off current le=0;Veg=10V - - 100 nA
hee DC current gain lc=2mA;Vge=10V 40 95 250
fr transition frequency Ilc=15mA; Vce=10V; f =500 MHz | 0.8 1.2 1.6 GHz
Cre feedback capacitance le=ig=0;Veg=10V; f=1MHz - 1 - pF
Gum maximum unilateral power gain; |lc =1mA; Vce=10V;f=100 MHz |- 20 = dB
note 1
Note S
1. Gyw is the maximum unilateral power gain, assuming Sy is zero and Gy, = 10 log [Sarl dB .

(1-|81H(1 =182

MBB397

Ic (mA)

102

MBB401
400 140
Ptot
(mW) =3
300
100
200 \
\ 60
100 \
0 20
0 50 100 200 107 1 10
T (°C)
Vee=10V.
Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current.
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NPN 1 GHz wideband transistor BF547
MBB474 MBB399
1.6 1.4
Cre N q fr
(pF) \ (GHz) /4— \
N 1/
N 1.0 /
\\ /
0.8 /
/
0.6
/
0 0.2
0.1 1 10 Vo (V) 100 1071 1 I (mA)

le=ig=0;f=1MHz.

Fig.4 Feedback capacitance as a function of
collector-base voltage

Vee =10 V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current.

MBB407

40

Gum
(dB)

30

20

10

Ic (mA)

Vee =10V, f =100 MHz.

Fig.6 Maximum unilateral power gain as a
function of collector current.

MBB408

50

Gum

(dB)
40

30

20

10

N

-10

2 3 4
10 10 10 f (MHz) 10

Vee=10V; lc =15 mA.

Fig.7 Maximum unilateral power gain as a
function of frequency.
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Product specification

NPN 1 GHz wideband transistor

Fig.8 Collector-emitter saturation voltage as a
function of collector current.

10 MBB398 8 MBB409
VCE sat F
v) (dB)
6
1
N ~ —"—‘
4
10-1
2 Il
102 ) : 0
10- i 10 10 10-1 1 10 102
Ic (MA) Ic (mA)
Ic/lg = 10.

Vee=10V;Zg=2Z =50 Q; f = 100 MHz.

Fig.9 Common emitter noise figure as a function
of collector current.

0 | MBB410
byq | f=1000 MHz
(mS) 800
c 6f
-20 400
R Nl 200
\ lge=-2mA |
N
\ \
-40 ™
\\
NN
-5mA
>
-60 N
-10mA |
N
-80 T
10 20 30 40 50 60
g11 (MS)
Veg=10V.

Fig.10 Common base input admittance (Y11).

MBB413
80
boq }
(mS) [5mA “O\mA
60 =~
\

40 —lg=-2mA

N
[ —
200|300~ \N \\
500
600 \
20 800 %y
f= 1000 MHz
0 1
-50 -40 -8 -20 -10 0 10
go1 (MS)
Veg=10V.

Fig.11 Common base forward admittance (Yz4).
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NPN 1 GHz wideband transistor BF547
0 MBB411 8 MBB412
bi2 b
(mjl (szZ) E=
. lE=—10mA | -5mA  —2mA . -2mA -5mA
E '/m, /f,“ ': R i 6 |=1000MI:7/ Yy
T e W7
-1.0 aoo// / [vd
I 4 v/
'l /| 7l
-15 L i 500 , i
| . Gz,
20 L L soodl 4
1Y b f= 10?0' MHz
-25
-07 -05 -0.3 -0.1 1 0 0.4 0.8 12 16
g12 (MS) goo (MS)
Veg=10V. Veg=10V.
Fig.12 Common base reverse admittance (Y12). Fig.13 Common base output admittance (Y2y).
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NPN 1 GHz wideband transistor BF547

Voe =10 V; Ig = 15 mA; Zo =50 Q.

Fig.14 Common emitter input reflection coefficient (S14).

60°

300

Yoo
00

J -9

1 500 300

1209 60°
90° MBB405

Vee=10V; Ig =15 mA.

Fig.15 Common emitter forward transmission coefficient (S4).
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Product specification

NPN 1 GHz wideband transistor

BF547

90°
1200 60°

3GHz,
1500, \ 300

\/,
74
o
n
(=]
w
o
N
o
e ==
° —
7
5

0. K X 5 i
" 102 O 4 05
180 40 MHz
J—cp

1500 300

Sy

120° 60°
90° MBB406

Vee=10V;Igc=15mA.

Fig.16 Common emitter reverse transmission coefficient (S15).

Vce=10V; Ic =15 mA; Zp =50 Q.

Fig.17 Common emitter output reflection coefficient (Szy).
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NPN 1 GHz wideband transistor BF547

Table 1 Common base Y-parameters; Vg = 10 V; I = -2 mA

Y11 Y21 Yi2 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 69.0 -10.2 -68.0 1213 -0.02 -0.1 -0.01 0.3
100 60.4 -20.6 -58.0 25.6 -0.06 -0.3 -0.08 0.7
200 45.0 -27.4 -39.1 345 -0.10 -0.6 0.19 1.4
300 34.3 —26.4 254 34.0 -0.20 -0.8 0.29 1.9
400 27.7 1983 7.2 31.1 -0.20 -1.0 0.37 25
500 24.0 —20.4 —11.7 27.6 -0.20 .2 0.45 3.0
600 215 -18.0 7.8 25.0 -0.20 1.4 0.53 3.6
700 20.0 -15.6 53 226 ~0.20 46 0.60 42
800 18.6 -14.0 -3.0 20.2 -0.20 -1.8 0.69 4.7
900 18.3 -12.8 -1.3 18.7 -0.20 2.0 0.82 5.3
1000 17.8 AT -0.1 17.1 -0.20 2.2 0.95 5.9

Table 2 Common base Y-parameters; Vcg = 10 V; Ig = -5 mA

Y11 Y24 Y12 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 132.6 -35.7 -130.5 38.8 -0.06 0.2 ~0.06 0.4
100 96.3 -62.0 -91.1 67.9 -0.20 -0.5 0.21 0.8
200 54.7 -57.8 -46.0 64.7 -0.30 -0.7 0.38 1.4
300 375 -46.9 -26.4 53.8 -0.40 -0.8 0.47 2.0
400 29.2 -38.6 -16.6 45.8 -0.40 5.0 0.58 25
500 25.3 -32.8 -11.0 39.8 -0.40 =i 0.63 3.1
600 22.0 —28.4 6.3 35.0 -0.40 1.4 0.71 3.6
700 20.3 252 =33 314 ~0.40 -1.6 0.80 42
800 18.7 22,6 0.6 27.6 ~0.40 1.9 0.88 47
900 17.8 -20(7 1.4 25.2 ~0.40 2.1 1.01 5.3
1000 17.3 -19.1 3.0 23.0 ~0.40 33 1.15 6.0
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Table 3 Common base Y-parameters; Vcg = 10 V; Ie = =10 mA

Y11 Y24 Y12 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 189.0 -79.6 -185.5 83.0 ~0.10 -0.3 ~0.09 0.4
100 108.5 ~99.0 ~101.4 105.4 ~0.30 05 0.30 0.9
200 55.2 ~76.2 —446 82.8 ~0.50 -0.7 0.44 1.4
300 37.1 -59.0 243 65.7 ~0.50 -0.9 0.60 2.0
400 28.8 -47.6 ~14.6 54.4 ~0.60 -1.0 0.69 25
500 24.7 —40.2 -86 46.7 -0.60 -13 0.75 3.1
600 21.2 -35.0 -34 40.8 -0.60 -15 0.84 3.6
700 19.3 -31.0 ~010 36.2 -0.60 47 0.93 42
800 17.2 275 2.6 31.1 -0.60 -1.9 1.00 47
900 16.4 252 4.6 28.3 ~0.60 54 1.15 5.3
1000 15.8 —23.0 6.0 255 ~0.60 23 1.31 6.0

Table 4 Common base Y-parameters; Vcg = 10 V; I = -15 mA

Y14 Y24 Y12 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 206.5 1138 | -2026 118.1 -0.20 03 0.2 0.5
100 104.3 -114.0 ~96.4 120.1 ~0.40 -0.5 0.4 0.9
200 53.1 —81.1 417 87.7 ~0.50 -0.7 0.6 1.4
300 35.9 —62.1 -22.0 68.6 ~0.60 -0.8 0.7 2.0
400 28.1 -50.0 125 56.9 ~0.60 1,1 0.8 2.5
500 23.4 —42.3 6.1 48.2 ~0.60 1.3 0.8 3.1
600 20.1 —36.4 .2 416 ~0.60 15 0.9 3.6
700 18.2 -32.0 2.0 36.7 ~0.60 1.7 1.0 4.2
800 16.2 —28.2 45 31.3 -0.60 ~1.B 14 47
900 15.5 257 6.5 28.1 ~0.60 21 13 5.3
1000 14.7 235 7.9 24.9 ~0.60 -2:3 1.4 5.9
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NPN 1 GHz wideband transistor BF547W
_

FEATURES
Stable oscillator operation

e High current gain
¢ Good thermal stability.

APPLICATIONS

DESCRIPTION

Silicon NPN transistor in a plastic
SOT323 (S-mini) package. The
BF547W uses the same crystal as the
SOT23 version, BF547.

}:ls

H H.

PINNING
Itis primarily intended as a mixer, Top view MBC870
oscillator and IF amplifier in UHF and PIN DESCRIPTION
VHF tuners. 1 base Marking code: E2.
2 | emitter Fig.1 SOT323
3 collector

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veso collector-base voltage open emitter - - 30 \Y
Vceo collector-emitter voltage open base - - 20 Vv

Ic collector current (DC) - - 50 mA
Piot total power dissipation up to Ts = 63 °C; note 1 - - 300 mwW
hre DC current gain lc=2mA;Vce=10V 40 95 250

Cre feedback capacitance lc=0;Veg=10V; f=1MHz - 1 - pF
fr transition frequency lc=15mA; Vg =10V, 0.8 1.2 1.6 GHz

f =500 MHz
Gum maximum unilateral power gain |lc=1mA; Vce=10V; - 20 - dB
f=100 MHz; Tamp =25 °C

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 30 Vv

Vceo collector-emitter voltage open base - 20 Vv

Veso emitter-base voltage open collector - 3 \

Ic collector current (DC) = 50 mA

Ptot total power dissipation up to Ts = 63 °C; note 1 - 300 mwW
Tstg storage temperature -65 +150 °C

T; junction temperature - +150 °C

Note to the “Quick reference data” and “Limiting values”
1. Tsis the temperature at the soldering point of the collector pin.
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NPN 1 GHz wideband transistor BF547W
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rihj-s thermal resistance from junction to soldering point | up to Tg = 63 °C; note 1 290 KW
Note

1. Tsis the temperature at the soldering point of the collector pin.

CHARACTERISTICS

T; =25 °C (unless otherwise specified).

SYMBOL PARAMETER CONDITIONS MIN. TYE MAX. UNIT
Vgriceo | collector-base breakdown Ic=0.01mA;Ig=0 = = 30 \Y
voltage
Verjceo | collector-emitter breakdown lc=10mA; Ig=0 - - 20 Vv
voltage
Verieso |emitter-base breakdown voltage |lg =0.01 mA;Ic=0 - - 3 Vv
lceo collector cut-off current le=0;Veg=10V - - 100 nA
heg DC current gain lc=2mA;Vge=10V 40 95 250
Cre feedback capacitance lc=0;Veg=10V;f=1MHz |- 1 - pF
fr transition frequency lc=15mA; Ve =10V, 0.8 1.2 1.6 GHz
f =500 MHz
Gum maximum unilateral power gain; |lc=1mA; Vge=10V; - 20 - dB
note 1 f =100 MHz; Tymp = 25 °C;
Note
[5212

1. Gum is the maximum unilateral power gain, assuming sy is zero. Gy, = 10 log dB.

(1= [s112(1 =822
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NPN 1 GHz wideband transistor BF547W
400 MLB587 - MBB397
Ptot
(mW) hre
300
100
\ B
200 \
\ 60
100 \
0 0 50 100 50 X0 1 10 102
200
Ts (°C) NSt
Vee=10V; Tj=25°C.
Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current; typical values.
MLB588 MLB589
2 1.4
Cre !
(pF) fr — |
1.6 A (GHz) / L1 \
1
1ig
I~
0.8 /
0.6
/
0.4
R 0 4 8 12 16 20 02 1 10 102
Vos (V) Ic (mA)
lc=0;f=1MHz. Ve = 10V; f = 500 MHz.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Fig.5 Transition frequency as a function
of collector current; typical values.
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NPN 1 GHz wideband transistor BF547W
30 MBS 50 MLBS591

gain
gain O s e (dB)
(dB) T | 40
20
N
30 \
. N
10 AN
‘ N
10
\\
% 5 10 15 20 ’ 2 3 4
Ic (mA) = © 10 f (MHz)

Ve = 10 V; f = 100 MHz.

Vee =10V; I = 15 mA.

Fig.8 Collector-emitter saturation voltage as a
function of collector current; typical values.

Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of frequency;
typical values. typical values.
MLB592 MLB593
1 6
VCE(sat)
V) F
0.8 (dB) 'y /
T ~— L
4
0.6
N |
0.4
2
0.2
0 0
0 2 4 6 8 10 10 1 10
Ic (MA) Ic (MA)
Ic/lg = 10.

Vee=10V; Zs =2 =50 Q, f =100 MHz.

Fig.9 Minimum noise figure as a function of
collector current; typical values.
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NPN 1 GHz wideband transistor BF547W

108
106
104

T02

Vee=10V; Ig = 15 mA; Zo = 50 Q.

Fig.10 Common emitter input reflection coefficient (s11); typical values.

90

o
135° 45°
40 MHz
YL S S S [ \ZGHZ 0°
25 20 15 10 5
-135° ~45°

-90° MLB595

Vee =10 V; Ig = 15 mA.

Fig.11 Common emitter forward transmission coefficient (s21); typical values.
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NPN 1 GHz wideband transistor BF547W

90°

135° 45°
2GHz

180°O‘i 014 013 0,.2 40[1 40 MHz 4

-135° _45°

- 90' o MLB596

Vee=10V;lc =15 mA.

Fig.12 Common emitter reverse transmission coefficient (s12); typical values.

T1.0
Los
Lam
Loa

T 02

Voe =10 V; Ig = 15 mA; Z, = 50 Q.

Fig.13 Common emitter output reflection coefficient (szp); typical values.
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NPN 1 GHz wideband transistor BF547W

SPICE parameters for the BF547W crystal

SEQUENCE NO. | PARAMETER | VALUE | uNiT | | SEQUENCENO. | PARAMETER | VALUE | UNIT
3 o T 36(" VJS 7500 |mV
5 = T 37() MJS 0000 |-
3 NF 0.989 _ 38 FC 0.950 -
4 VAF 90.00 v Note
5 IKF 158.6 mA 1. These parameters have not been extracted, the
6 ISE 426.6 ak default values are shown.

Y NE 1.491 =
8 BR 12.32 -
Ceb
9 NR 0.989 - 1t
10 VAR 19.39 Y
11 IKR 24.75 mA o LB o I | 2 .
12 ISC 249.7 pA

18 NC 1.200 - Cbe = e = Ce
14 RB 50.00 Q ? Le -}-

15 IRB 1.000 HA e
16 RBM 50.00 Q

17 RE 0500 |Q E e

18 RC 1309 |Q :

19(1) XTB 0.000 -

2000 EG 1.110 ev QLe = 50; QLg = 50; QLg £(f) = QlgeV(fo);

21(1) XTI 3.000 - f = scaling frequency = 100 MHz.

22 CJE 1.071 pF

23 VJE 727.3 mv Fig.14 Package equivalent circuit SOT323.
24 MJE 0.332 -

25 L 92.98 pS List of components (see Fig.14).

26 XTF 43.89 -

o7 VTF 1813 v DESIGNATION VALUE UNIT
28 ITF 1439 |mA Coe ‘ i

29 PTF 0.000  |deg Ceb 100 il

30 cJC 1167 |pF Cee 100 fF

31 vJc 4890 |mV o o o

32 MJC 0253 |- L2 g0 s

33 XCJC 0150 |- = L i

34 TR 5000 |ns Ls .50 .
35() cJs 0000 |F Le 0.60 i
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NPN 1 GHz wideband transistor

FEATURES

» Stable oscillator operation
e High current gain
e Good thermal stability.

APPLICATIONS

o |tis intended for VHF and UHF TV-tuner applications
and can be used as a mixer and/or oscillator.

Product specification

R R P D o e A A e B S o e S e - T S (o S O iR G|
BF747
I B e R e B s T e e e R B G A e N B oy TRt

DESCRIPTION

Low cost NPN transistor in a plastic SOT23 package.

I:Ia

g

2

PINNING ;
Top view MSB003
PIN DESCRIPTION
1 base Marking code: E15.
2 emitter Fig.1 SOT23.
3 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - 20 Vv
Veeo collector-base voltage open emitter - 30 Vv
Veso emitter-base voltage open collector - 3 \"
lom peak collector current - 50 mA
Piot total power dissipation up to Tg = 70 °C; note 1 - 300 |mwW
fr transition frequency Ilc=15mA; Vg =10V; f =500 MHz | 1.2 1.6 |GHz
Note
1. Tsis the temperature at the soldering point of the collector pin.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-emitter voltage open base - 20 '
Veeo collector-base voltage open emitter - 30 Vv
Veso emitter-base voltage open collector - 3 \Y
lcm peak collector current - 50 mA
Piot total power dissipation up to Ts =70 °C; note 1 - 300 |mW
Tstg storage temperature -55 |+150 |°C
T; junction temperature - 150 |[°C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 1 GHz wideband transistor BF747
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point up to Tg = 70 °C; note 1 260 K/W
Note

1. Tsis the temperature at the soldering point of the collector pin.

CHARACTERISTICS

Tj= 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=10V - - 100 nA
heg DC current gain lc=2mA; Vce=10V 40 95 250
fr transition frequency lc=15mA; Vce=10V; =500 MHz |0.8 1.2 1.6 GHz
G feedback capacitance le=ig=0;Veg=10V; f=1MHz - 05 - pF
Gum maximum unilateral power gain; |lc=15mA; Vce=10V;f=100 MHz |- 20 - dB

note 1
Note

2
S
] dB

1. Guw is the maximum unilateral power gain, assuming Sq2 is zero and Gy, = 10 log = =
(1=S44| (1 =S|

3 MBB401 o MBB397
i
Ptot
(mW) hee
300 \

\ 100

T
\ | ™
200

60

0 50 100 150 200 107" 1 10 102
T, (°C) Ic (mA)

Vee=10V.

Fig.3 DC current gain as a function of
Fig.2 Power derating curve. collector current.
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b MBB400 14 MBB399
Gl fr
(pF) \ (GHz) ) % \
0.8 \ 10 ///
/
o R /
0.4 0.6
/
9 0'1204‘ 1 2
0 4 8 12 16VCB (V)ZO 'C (mA)

lge=ig=0;f=1MHz

Fig.4 Feedback capacitance as a function of
collector-base voltage.

Ve = 10 V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current.

MBB407

40

Gum
(dB)

30

20

I (mA)

Vee=10V; f =100 MHz.

Fig.6 Maximum unilateral power gain as a
function of collector current.

MBB408

50
Gum
(dB)

40

30

20 N

-10

2 3
10 10 10 f (MH2)

lc=15mA; Vce =10 V.

Fig.7 Maximum unilateral power gain as a
function of frequency.
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NPN 1 GHz wideband transistor BF747
10 MBB398 8 i MBB409
VCE sat 3
) (dB)
6
1
NN L1
4
101
2
1072 D 5
-1 1 2 10~ 1 10 10
10 1 0 o (mA) 10 Ic (MA)
Ic/lg = 10. Vee=10V; Zg =2 =50 Q.;f = 100 MHz.
Fig.8 Collector-emitter saturation voltage as a Fig.9 Common emitter noise figure as a function
function of collector current. of collector current.
0 MBB410 80 MBB413
b1 | f=1000 MHz boy
(ms) 800 (mS) [ -5 mA =10 mi
& 000
4 \,
-20 3 X 0 200 60 ]
AN % lg=—2mA | P
NN
\ \\ \
-40 \ 40 T lg=—2mA b \
|O—
N 200 (300 —~ra_ \ N
-5 mA 500 % \'\\
600
-60 N 20 8007w
N\-10 mA f=1000 MHz
-80 [ 0 J
10 20 30 40 50 60 50 40 30 -20 -10 0 10
g11 (mS) 921 (MS)
Veg=10V. Veg=10V.
Fig.10 Common base input admittance (Y11). Fig.11 Common base forward admittance (Y21).
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NPN 1 GHz wideband transistor BF747
0 MBB411 8 MBB412
b2 b
= (o) IE-
-0.5 _ -l
lEz_,o/m‘A ) _ZTA/zoo 6 ‘=‘°°°MH'72r> Sm:JmA
7 | ¥ A
-1.0 soy / P
T 1590 4 - . ;//
-1.5 { 6010 500/ .//
; \800_ 2 ——300 ///
20 { By g
3 b i 10(30' MHz
_2f0 7 -0.5 -0.3 -0.1 . 0 0.4 0.8 1.2 1.6
912 (MS) gop (MS)
Veg=10 V. Veg=10 V.

Fig.12 Common base reverse admittance (Y12).

Fig.13 Common base output admittance (Yzp).
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NPN 1 GHz wideband transistor BF747

lc=15mA; Ve =10 V; Zo =50 Q.

Fig.14 Common emitter input reflection coefficient (S11).

90°

60°
30°
Yo
1800 p 116 b : £ H o0
e R
1500 300
1209 60°

90° MBB405

Ic=15mA; Vce = 10 V.

Fig.15 Common emitter forward transmission coefficient (Sz1).
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NPN 1 GHz wideband transistor

BF747

1500 30°

1200 60°

90° MBB406

lc=15mA; Vcg =10 V.

Fig.16 Common emitter reverse transmission coefficient (S12).

lc=15mA; Vce=10V; Zo =50 Q.

Fig.17 Common emitter output reflection coefficient (Sp).
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NPN 1 GHz wideband transistor BF747

Table 1 Common base Y-parameters, |lg = -2 mA; Veg = 10V, typical values.

Y11 Y24 Yi2 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 69.0 -10.2 ~68.0 123 ~0.02 0.1 ~0.01 0.3
100 60.4 ~20.6 ~58.0 256 ~0.06 0.3 ~0.08 0.7
200 45.0 —27.4 ~39.1 345 ~0.10 0.6 0.19 1.4
300 34.3 —26.4 254 34.0 ~0.20 0.8 0.29 1.9
400 27.7 -23.3 A7D 31.1 -0.20 R 0.37 25
500 24.0 —20.4 117 27.6 ~0.20 1.2 0.45 3.0
600 215 -18.0 78 25.0 ~0.20 1.4 0.53 36
700 20.0 -15.6 5.3 22.6 -0.20 1.6 0.60 4.2
800 18.6 ~14.0 -3.0 20.2 ~0.20 1.8 0.69 4.7
900 18.3 -12.8 1.8 18.7 ~0.20 2.0 0.82 5.3
1000 178 =17 0.1 171 ~0.20 22 0.95 5.9

Table 2 Common base Y-parameters, lg = -5 mA; Vcg = 10V, typical values.

Yi4 Y24 Y12 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 132.6 357 ~130.5 38.8 ~0.06 0.2 ~0.06 0.4
100 96.3 ~62.0 —91.1 67.9 -0.20 -0.5 0.21 0.8
200 547 57.8 —46.0 64.7 ~0.30 0.7 0.38 1.4
300 375 —46.9 —26.4 53.8 ~0.40 ~0.8 0.47 2.0
400 29.2 -38.6 -16.6 45.8 -0.40 -1.0 0.58 2.5
500 25.3 328 11,0 39.8 ~0.40 158 0.63 3.1
600 22.0 —28.4 -6.3 35.0 -0.40 14 0.71 3.6
700 20.3 252 233 31.4 -0.40 -16 0.80 42
800 18.7 226 -0.6 27.6 -0.40 -1.9 0.88 47
900 17.8 -20.7 1.4 25.2 -0.40 =0 1.01 5.3
1000 17.3 ~19.1 3.0 23.0 ~0.40 53 1.15 6.0
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NPN 1 GHz wideband transistor BF747

Table 3 Common base Y-parameters, I = —10 mA; Vcg = 10V, typical values.

Y11 Ya1 Y12 Y22

f(MHZ) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 189.0 -79.6 -185.5 83.0 -0.10 -0.3 -0.09 0.4
100 108.5 -99.0 -101.4 105.4 -0.30 -05 0.30 0.9
200 55.2 -76.2 —44.6 82.8 -0.50 -0.7 0.44 1.4
300 37.1 -59.0 -24.3 65.7 -0.50 -0.9 0.60 2.0
400 28.8 -47.6 -146 54.4 -0.60 -1.0 0.69 25
500 24.7 —40.2 -86 46.7 ~0.60 213 0.75 3.1
600 212 -35.0 3.4 408 ~0.60 ~15 0.84 3.6
700 19.3 -31.0 0.2 36.2 ~0.60 1.7 0.93 4.2
800 172 275 26 31.1 -0.60 -1.9 1.00 47
900 16.4 —25.2 46 28.3 -0.60 2.1 1.15 5.3
1000 15.8 -23.0 6.0 255 -0.60 28 1.31 6.0

Table 4 Common base Y-parameters, g = -15 mA; Vcg = 10V, typical values.

Y11 Y24 Y12 Y22

f (MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.

(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40 206.5 ~113.8 —202.6 118.1 -0.20 -0.3 0.2 0.5
100 104.3 ~114.0 —96.4 120.1 -0.40 -0.5 0.4 0.9
200 53.1 -81.1 417 87.7 -0.50 -0.7 0.6 1.4
300 35.9 -62.1 —22.0 68.6 -0.60 -0.8 0.7 2.0
400 28.1 -50.0 -12.5 56.9 -0.60 4.1 0.8 2.5
500 23.4 -42.3 -6.1 48.2 -0.60 =18 0.8 3.1
600 20.1 -36.4 =42 416 -0.60 15 0.9 36
700 18.2 -32.0 2.0 36.7 -0.60 .7 1.0 42
800 16.2 —28.2 45 31.3 ~0.60 1.9 1.1 47
900 15.5 —25.7 6.5 28.1 ~0.60 -2.1 1.3 5.3
1000 14.7 —23.5 7.9 24.9 ~0.60 2.3 1.4 5.9
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NPN wideband cascode transistor BFC505

FEATURES PINNING - SOT353

Small size PIN SYMBOL DESCRIPTION
High power gain at low bias current and high b, base 2
frequencies 5 emitter 1

’

by base 1
ci/es collector 1/emitter 2

* High reverse isolation
e Low noise figure

Gold metallization ensures excellent reliability
e Minimum operating voltage Veo.g1 =1 V.

a » O N =

[ collector 2

APPLICATIONS

¢ Low voltage, low current, low noise and high gain 5 4 2
amplifiers

¢ Oscillator buffer amplifiers

. /e.
¢ Wideband voltage-to-current converters. c1'2

m by
DESCRIPTION 7 2 B

e
Cascode amplifier with two discrete dies in a surface TopViSw ! mazrz
mount, 5-pin SOT353 (S-mini) package. The amplifier is
primarily intended for low power RF communications
equipment, such as pagers and has a very low feedback
capacitance resulting in high isolation.

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
b, connected to ground via 1 nF (0603) capacitor, e connected directly to ground.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Cre feedback capacitance Cgi_c2 |le = 0; Vgo.g1 =0; f=1 MHz - - 10 fF
2 | maximum isolation lc=5mA; Vgo =V =3V, 60 - - dB
[$21/812 f = 900 MHz
MSG maximum stable power gain lc=0.5mA; Veo=Vgo=1V; - 22 - dB
f=900 MHz; Tamp =25 °C
= noise figure lc=0.5mA; Vo1 =1V, - =1 1.4 dB
f=500 MHz; I's = gy
lc=1mA; Veog1 =3V, = 1.8 2.1 dB
f=900 MHz; T's = ['gpt
Rthj-s thermal resistance from single loaded - - 230 KW
junction to soldering point double loaded — = 115 K/W
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NPN wideband cascode transistor BFC505

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

SYMBOL PARAMETER CONDITIONS I MIN. I MAX. I UNIT
Any single transistor

Veeo collector-base voltage open emitter - 20 \
Vceo collector-emitter voltage open base - 8 \"
VEBO emitter-base voltage open collector - 25 Vv

Ic DC collector current - 18 mA
Piot total power dissipation up to Ts = 118 °C; note 1 - 500 mwW
Tstg storage temperature -65 +175 |°C
T junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction | single loaded 230 K/W
to soldering point; note 1 double loaded 115 K/W

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.
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NPN wideband cascode transistor

BFC505

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | miN. | TvP. | maX. | uNiT
DC characteristics of any single transistor
V(BRr)cBO collector-base breakdown voltage |l =2.5 uA; lg =0 20 - - Y
Viericeo | collector-emitter breakdown Ic=10pA;Ig=0 8 = = \
voltage
V(BR)EBO emitter-base breakdown voltage |[lg=2.5uA;lc=0 2.5 - - \
lceo collector-base leakage current le=0;Veg=6V - - 50 nA
hee DC current gain lc=5mA; Vce=6V 60 120 250
AC characteristics of the cascode configuration measured in test circuit (note 1)
fr transition frequency lc=5mA; Veo.g1 =3V;f=1GHz |- 7.3 - GHz
Cc collector capacitance T2 le=ie=0; Vco.p2=0;f=1MHz - 0.4 - pF
Cre2 feedback capacitance T2 lc=0; Veogr =3V, f=1MHz - 250 fF
Cre feedback capacitance lc=0;Vgo.g1 =3 V;f=1MHz - - 10 fF
MSG maximum stable power gain; lc=0.25mA; Veog1 =1V, - 25 - dB
note 2 f =300 MHz; Tamp =25 °C
lc=0.5mA; Vgog1 =1V, - 22 - dB
f = 900 MHz; Tamp = 25 °C
lc=5mA; Veo.g1 =3 V;f=2GHz; |- 23 - dB
Tamp=25°C
2 insertion power gain lc=0.5mA; Veog1 =3V, - 21 - dB
[s21] f = 300 MHZ; Tamp =25 °C
lc=5mA; Veo.g1 =3V, = 16 = dB
f=900 MHz; Tomp =25 °C
lc=5mA; Veo.g1 =3V;f=2GHz; |- 11 - dB
Tambi= 25'°C
2 | maximum isolation; note 3 lc=0.5mA; Vgo.g1 =1V, 40 45 - dB
[$21/8+2] f= 900 MHz
lc=5mA; Vcog1 =3V, 60 68 = dB
f =900 MHz
lc=5mA; Veog;=3V;f=2GHz |40 48 - dB
F noise figure lc=0.5mA; Veog1 =1V, - 11 1.4 dB
f=500 MHz; T's = Topt
lc=1 mA; Veo.g1 =3V, = 1.8 2:1 dB
f=900 MHz; T's = Tgpt
lc=1mA; Vo1 =1V, - 35 - dB
f=2GHz; I's = Topt
IP3 third order intercept point (input) | note 4 - -20 - dBm
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Product specification

NPN wideband cascode transistor

BFC505

Notes
1. Vgo= VCZ—E1/2 +0.6V

2 2 2
14541 X S5 =815 X Spq|” = (|S44] "~ [S29]")

2. MSG= [s;/8y|x (k=K -1) ; k=

fop-q) = 904 MHz.

2><|s12><5«/_21|

3. Maximum isolation is defined as the isolation when Sp4 of the amplifier is reduced to unity (buffer application).
4. lg=1mA; Vce =3 V; Rg =50 Q; Z| =opt; Tamp = 25 °C; f, = 900 MHz; fq = 902 MHz; measured at

MBG208

600 ‘

Piot double loaded

(mW) \
400 \

single loaded

A\

0 50 100 150 200
T (°c)

Fig.2 Power derating as a function of soldering
point temperature; typical values.
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(6 [
g ,ﬂ' THov
4l
MWev
/ \L‘
4 / Nav
4'/
/
PY
0 //
107 1 10 102

I (mA)

f=1GHz Tamp =25 °C.

Fig.3 Transition frequency as a function of
collector current; typical values.
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Product specification

NPN wideband cascode transistor BFC505
6 ; ‘ [ | MGG213 6 MGG214
- Ic =0.25mA &
(dB) (dB)
4 4
LA = 900 MHz )
/)
: [/ : A/
¥ N
z/ Lt %AHZ
0 0
1071 1 f(GH2) 10 10" 1 Ic (mA) 10
Veag1=1V. Veag1=1V.

Fig.4 Minimum noise figure as a function of
frequency; typical values.

Fig.5 Minimum noise figure as a function of
collector current; typical values.

MGG215

50 100
MSG ’ S$21/S12
(dB) 'T'---Q (dB)
40 J ™ 80
G
\\~~ \
N
AN\
30 N 60
N \
N\ )
20 \\ 40
\\V
10 20
10 102 108 (MHz2) 104

(1) lc=5mA; Vgog1 =3 V.
@) lc=1mA; Veag1=1V.
3) lc=0.5mA; Veogr=1V.

Fig.6 Maximum stable gain and isolation as
functions of frequency; typical values.

MGG216
40 80
MSG S21/812
dB
(dB) ) (dB)
30 v . ¥ 60
/ &)
/1
V/ 1 N
/] () _L—1
1 U o™
20 / 40
A
1
/|
=
10 | 20
10 1 Ic (mA) 10

(1) Vezg1=1V;f=500MHz
(2) Veo-gq=1V; =900 MHz.
(3) Vo1 =3V;f=2GHz.

Fig.7 Maximum stable gain and isolation as
functions of collector current; typical values.
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NPN wideband cascode transistor BFC505
MGG217 MGG218
25 10
gain
(dB) R =470Q IP3
- —
20 Py ~ (dBm) 1)
" 0
15 % A \ A @
500 \ EEL7q ™~
10 //—‘ -10 N
1 N
¥
N
5 / N
/ \ €)
N -20 B =
0 N (4)
/ ~—
-5 A -30 —
10 1 I (MA) 10~ 1 I (mA) 10
Point tuned for maximum gain with double slug tuners; f = 900 MHz.
(1) IP3 (output); Veo.ge1 =3 V.  (2) IP3 (output); Veo.gr =1 V.
Vee =1V; Rg =50 Q; Xs = X = opt; f = 900 MHz. (3) IPs(input); Veogr=3V.  (4) IP3(input); Voogs=1V.
Fig.8 Transducer gain as a function of collector Fig.9 Third order intercept point as a function of
current; typical values. collector current; typical values.
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NPN wideband cascode transistor BFC505
APPLICATION INFORMATION
SPICE parameters for any single BFC505 die
SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 134.1 aA
2 BF 180.0 |-
3 NF 0.988 -
4 VAF 38.34 |V
5 IKF 150.0 |[mA
6 ISE 27.81 fA
7 NE 2.051 |-
8 BR 5519 |-
9 NR 0.982 - E1
10 VAR 2459 |V e
11 IKR 2.920 mA
12 ISC 17.45 aA
13 NC 1.062 -
Li s |8 Fig.10 Package equivalent circuit SOT353A
15 IRB 1.000 |uA (inductance only).
16 RBM 20.00 |Q
17 RE 1171 Q
18 RC 4350 |Q
19(1) XTB 0.000 -
20(1) EG 1.110 eV Lead and mutual inductances (nH)
21(1) XTI 3.000 -
22 CJE 284.7 |fF LP 0.4 M(LB1,LE1) +0.4
23 VJE 600.0 [mV
o4 MJE 0303 |- LB1,2 0.5 M(LB1,LE2) |+0.25
25 TF 7.037 |ps — A
26 XTF 12.34 |- ' )
27 VTF 1.701 Vv
28 ITF 30.64 |[mA
29 PTIF 0.000 |deg E1| 35
30 CJC 2424 fF
31 VJC 188.6 mV B2| 35| 35
32 MJC 0.041 -
33 XCJC 0130 |- G| % | 98] %
34 TR 1.332 |ns _— TmTr .
35(1) CJS 0.000 |F BT
36(" VJs 750.0 |[mV Bt E1 B2 C2
371 MJS 0.000 |-
38 FC 0.897 -
Note Fig.11 Package capacitance (fF) between
1. These parameters have not been extracted, the indicated nodes.
default values are shown.
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NPN wideband cascode transistor BFC505

Typical application circuits

+VCC

RF output
(50 Q)

CE

l MBG218

RS increases stability.

Fig.12 Narrowband amplifier.

+VCC

|—o RF output
E10—]

l MBG227

T1 forms a colpitts oscillator.
T2 acts as a buffer amplifier.

Fig.13 VCO/buffer combination.
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NPN wideband cascode transistor BFC520
e s e I S L T e A A A o PG
FEATURES PINNING - SOT353
* Small size SYMBOL | PIN DESCRIPTION
¢ High power gain at low bias current and high by 1 base 2

frequencies . 5 —
¢ High reverse isolation B 3 P—

s

* Lawnolss figure ciles 4 collector 1/emitter 2
e Gold metallization ensures excellent reliability & 5 collector 2
e Minimum operating voltage Vo gy =1 V.
APPLICATIONS o

5 4
e Low noise, high gain amplifiers
o Oscillator buffer amplifiers by
¢ Wideband voltage-to-current converters. cylep

by

DESCRIPTION > g =
Cascode amplifier with two discrete dies in a surface Top view 1 ez
mount, 5-pin SOT353 (S-mini) package. The amplifier is
primarily intended for low power RF communications ) o )
equipment, such as pagers and cordless phones and has Fig.1 Simplified outline and symbol.
a very low feedback capacitance resulting in high isolation.

QUICK REFERENCE DATA

Veo-g1 =3 V; Ic =20 mA; Ve = 2.1 V; b, connected to ground via 1 nF (0603) capacitor, e; connected directly to
ground.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Cre feedback capacitance Cgi_c2 - - 10 15
2 | maximum isolation f=900 MHz; Tamp =25 °C - -63 = dB
[S21/512]
f=2 GHZ; Tamp =25°C - -38 - dB
MSG maximum stable power gain | f =900 MHz; Tymp =25 °C - 31 - dB
(narrowband) f= 2 GHz; Tamp = 25 °C = 19 |- dB
F noise figure Ic =5 mA; f=900 MHz; I's = I'gpt - 1.3 1.6 dB
Rihj-s thermal resistance from single loaded - - 230 K/wW
junction to soldering point double loaded N _ 115 K/W
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NPN wideband cascode transistor BFC520
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER ] CONDITIONS | MiN. [ max. | uniT
Any single transistor
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 8 Vv
VEeBo emitter-base voltage open collector - 2.5 Vv
Ic DC collector current - 70 mA
Prot total power dissipation up to Ts = 60 °C; note 1 - 1 W
Tstg storage temperature —65 +175 |°C
T; junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction | single loaded 230 KW
to soldering point; note 1 double loaded 115 K/W

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

NPN wideband cascode transistor

BFC520

CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | miN. | TYP. | MAX. | UNIT
DC characteristics of any single transistor
V(eRr)cBO collector-base breakdown voltage |lg=2.5uA;lg=0 20 - - \Y
V(BR)cEO collector-emitter breakdown voltage | Ic = 10 pA; Ig =0 8 - - \Y
V(BR)EBO emitter-base breakdown voltage le=25uA;lc=0 2.5 - - \%
lceo collector-base leakage current le=0;Veg=6V - - 50 nA
hee DC current gain lc=20mA; Vcg=6V 60 120 250
AC characteristics of the cascode configuration
fr transition frequency lc =20 mA; Vgo.g1 =3 V; - 7 - GHz
t=1 GHz
Cs collector capacitance T2 le=ie=0;Veog2=1V,; - 055 |- pF
f=1MHz
Cre2 feedback capacitance T2 lc=0;Vgog1=3V;f=1MHz |- 500 - fF
Cre feedback capacitance lc=0;Vgog1=3V;f=1MHz |- - 10 fF
MSG maximum stable power gain; note 1 | Ic =20 mA; Veo.g1 =3V, - 31 - dB
f =900 MHz; Tamp =25 °C
lc =20 mA; Veo.g1 =3V, - 19 - dB
f=2 GHz; Tamp =25 °C
s |2 insertion power gain lc =20 mA; Vgog1 =3 V; - 17 - dB
[S21] f = 900 MHZ; Tamp = 25 °C
lc =20 mA; Veog1 =3V, = 13 = dB
f =2 GHz) Tyi,=25°C
2 | maximum isolation; note 2 f=900 MHz - 63 - dB
[$21/512| =
f=2 GHz - 38 - dB
E noise figure lc=5mA; Vcog1 =3V, - 1.3 1.6 dB
f=900 MHz; I's = T'gpt
IP3 third order intercept point (input) note 3 - -18 - dBm
Notes

1. MSG = |s;p/8pq| X (k-k?=1) K

2 2 2
y 14814 X Spp = S12 X Spq|” = ([S44]" = [Sp9] )

2X[84p X Spq

2. Maximum isolation is defined as the isolation when Sp4 of the amplifier is reduced to unity (buffer application).

Ic =5 mA; Vce =3 V; Rg =50 Q; Z| = opt; Tamp = 25 °C;
fp = 900 MHz; f4 = 902 MHz; measured at f(o, q) = 904 MHz.
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NPN wideband cascode transistor BFC520
15 MBG228 12 MBG219
Veo-E1=12V
Pt\% (GfIT|) ] % T
b / ™ ov
5 double Ioaded\ " / /i\ﬁ } }
Il
N 7\ N ev
N N
single loaded \ // \ av
0.5 T \\ N 4 /
\‘ —
0 0 ‘
0 50 100 150 200 1 10 102

T4 (°C)

Fig.2 Power derating as a function of soldering
point temperature; typical values.

I (MA)

f=1GHz; Tamp =25 °C.

Fig.3 Transition frequency as a function of
collector current; typical values.
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Veog1 =3 V.

Fig.4 Minimum noise figure as a function of
frequency; typical values.
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Fig.5 Minimum noise figure as a function of
collector current; typical values.
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NPN wideband cascode transistor

Fig.6 Maximum stable gain as a function of
frequency; typical values.
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Veag1 =3 V. Vea.g1 =3 V.

Fig.7 Maximum stable gain and isolation as
functions of collector current; typical values.
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Veog1 =3 V; Rg =50 Q; Xg = XL = opt; f = 900 MHz.

Fig.8 Insertion gain as a function of collector
current; typical values.
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Point tuned for maximum gain with double slug tuners.
Veogq =3 V; f=900 MHz.

Fig.9 Third order intercept point as a function of
collector current; typical values.
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Product specification

NPN wideband cascode transistor

BFC520

APPLICATION INFORMATION

SPICE parameters for any single BFC520 die

SEQUENCE No. | PARAMETER | VALUE | UNIT

1 1S 1.016 fA

2 BF 220.1 -

3 NF 1.000 -

4 VAF 48.06

5 IKF 510.0 mA

6 ISE 283.0 fA

T NE 2.035 -

8 BR 100.7 -

9 NR 0.988 - E1

MBG216

10 VAR 1.692

11 IKR 2.352 mA

12 ISC 24.48 aA

13 NC 1.022 -

14 RB 10.00 Q Fig.10 Package equivalent circuit SOT353A
15 IRB 1.000  |pA (inductance only).

16 RBM 10.00 Q

17 RE 775.3 mQ

18 RC 2.210 Q

19 XTB 0.000 -

20 EG 1.110 eV Lead and mutual inductances (nH)

21(1) XTI 3.000 -

25 CJE 1245 |pF LP 0.4 M(LB1,LE1) +0.4
o L Lo ) LB1,2 | 05 M(LB1,LE2)  [+0.25
24 MJE 0.258 - A '

25 TF 8616 |ps Eiz | o8

26 XTF 6.788 -

27 VTF 1.414 \'

28 ITF 110.3 mA

29 PTF 45.01 deg E1] 35

30 CJC 447.6 fF

31 VJC 189.2 |mVv B2| 35| 35

32 MJC 0.071 —

33 XCJC 0130 |- il ol O R A

34 TR 543.7 ps cez| a5 | 35 | 2 15

35(1) CJS 0.000 B MBG217
361 VJS 750.0 |mV Bt B B2 e

37() MJS 0.000 -

38 FC 0.780 -
Note

1. These parameters have not been extracted, the
default values are shown.

1997 Sep 10

Fig.11 Package capacitance (fF) between
indicated nodes.
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NPN wideband cascode transistor

BFC520

Typical application circuits

alco

RF output

RF input

E 4 l MBG226

R1 increases stability (10 to 47 Q).

Fig.12 Narrowband amplifier.

+VCC

}—o RF output

T1 forms a colpitts oscillator.
T2 acts as a buffer amplifier.

Fig.13 VCO/buffer combination.
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NPN wideband differential transistor

BFES505

FEATURES PINNING - SOT353B
e Small size SYMBOL PIN DESCRIPTION
¢ High power gain at low bias current and voltage by 1 base 1
e Temperature matched e 2 emitter
¢ Balanced configuration b 3 base 2
® hpe matched Co 4 collector 2
e Continues to operate at Vog < 1 V. (o 5 collector 1
APPLICATIONS
¢ Single balanced mixers 3 2 1
e Balanced amplifiers EI B B a2
e Balanced oscillators.
by by
DESCRIPTION ‘] ’—| I‘
o
Emitter coupled dual NPN silicon RF transistor in a surface 4 o
mount, 5-pin SOT353 (S-mini) package. The transistor is Top view MAm211
primarily intended for applications in the RF front end as a
balanced mixer, a differential amplifier in analog and digital " o ’
cellular phones, and in cordless phones, pagers and Fig.1 Simplified outline and symbol.
satellite TV-tuners.
QUICK REFERENCE DATA
SYMBOL PARAMETER | CONDITIONS | miN. | TYP. | MAX. | UNIT
Any single transistor
Cis feedback capacitance Cgc le=0;Veg=3V;f=1MHz - 0.25 0.3 pF
MSG/Gmax | maximum power gain lc=5mA; Vce =3V, f =900 MHz - 17 - dB
lc=5mA;Vcg=3V;f=2GHz - 10 - dB
F noise figure lc=2mA; Vge =3V, f =900 MHz; - 1.2 1.7 dB
I's= 1Hopt
lc=3mA;Vce=3V,; f=2GHz - 1.9 2.1 dB
I's= 1—opt
heg DC current gain lc=5mA;Vcg=3V 60 120 250
Rthj-s thermal resistance from single loaded - - 230 KIW
junction to soldering point double loaded = = 115 K/W
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NPN wideband differential transistor BFE505

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

SYMBOL PARAMETER CONDITIONS | Min. | max. | uniT
Any single transistor

Veso collector-base voltage open emitter - 20 \
Vceo collector-emitter voltage open base - 8 \
VEBO emitter-base voltage open collector - 25 Vv

Ic DC collector current - 18 mA
Prot total power dissipation up to Ts = 118 °C; note 1 - 500 mwW
Tstg storage temperature -65 +175 |°C
T; operating junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction | single loaded 230 K/W
to soldering point; note 1 double loaded 115 K/W

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

NPN wideband differential transistor

BFE505

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | min. | TYP. | max. | UNIT
DC characteristics of any single transistor
V(BR)CBO collector-base breakdown voltage |lc=2.5uA;lg=0 20 - - Vv
V(BR)CEO collector-emitter breakdown voltage | Ic = 10 pA; Ig =0 8 - - Vv
V(8R)EBO emitter-base breakdown voltage le=25pA;lc=0 25 - - \%
lcBo collector-base leakage current le=0;Veg=6V - - 50 nA
heg DC current gain lc=5mA;Vcg=6V 60 120 250
DC characteristics of the dual transistor
Ahgg ratio of highest and lowest DC Iy =lco =5 mA; 1 1.2 -
current gain Vee1=Veg2 =6V
AVgeo difference between highest and lg1=lgo=10mA; Tomp=25°C |0 1 - mV
lowest base-emitter voltage
(offset voltage)
AC characteristics of any single transistor
fr transition frequency lc=5mA;Vcg=3V;f=1GHz |- 9 - GHz
Ce collector capacitance le=ig=0;Veg=3V;f=1MHz |- 0.3 - pF
Crs feedback capacitance lc=0;Veg=3V;f=1MHz - 025 |- pF
MSG/Gmax | maximum power gain; note 1 lc=5mA;Vge=3YV; - 17 - dB
f =900 MHz; Tamp =25 °C
lc=5mA;Vge=3YV,; - 10 - dB
f=2.6Hz; Tamb=259C
o[ insertion power gain lc=5mA;Vee=3YV,; - 13 - dB
[S21 f = 900 MHz; Tamp = 25 °C
F noise figure lc=2mA;Vee=3V; - 1.2 17 dB
f = 900 MHz; T's = Topt
lc=3mA; Vee =3V, = 1.9 2.1 dB
f=2GHz; I's = Topt
Note

1. Maximum gain of the differential amplifier is higher because of internal emitter connection (see Fig.2).
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NPN wideband differential transistor

BFE505

APPLICATION INFORMATION
SPICE parameters for any single BFE505 die

MBG190

Fig.2 Package equivalent circuit SOT353B
(inductance only).

SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 1341 aA
2 BF 180.0 |-

3 NF 0.988 |-
4 VAF 38.34 |V
5 IKF 150.0 |mA
6 ISE 27.81 fA
7 NE 2.051 -
8 BR 5519 |-
9 NR 0982 |-
10 VAR 2459 |V
11 IKR 2.920 |[mA
12 ISC 1745 |aA
13 NC 1.062 |-
14 RB 20.00 |Q
15 IRB 1.000 |uA
16 RBM 20.00 [Q
17 RE 1171 Q
18 RC 4350 |Q
1901 XTB 0.000 |-
20(1) EG 1.110 eV
21 XTI 3.000 |-
22 CJE 284.7 |fF
23 VJE 600.0 |[mV
24 MJE 0.303 |-
25 TF 7.087 |ps
26 XTF 1234 |-
27 VTF 1.701 Vv
28 ITF 30.64 |mA
29 PTF 0.000 |deg
30 CJC 242.4 | fF
31 VvJC 188.6 |mV
32 MJC 0.041 -
33 XCJC 0.130 |-
34 TR 1332 |ns
35(1) CJS 0.000 |F
361 VJS 750.0 |mV
37() MJS 0.000 |-
38 FC 0.897 |-
Note

1. These parameters have not been extracted, the
default values are shown.

1996 Oct 08

Lead inductances (nH)

LP 0.4
LB 0.8
LE 0.6
E| 35
B2| 35| 35
c2| 2 35 | 36
Ci| 36 | 35 2 15
MBG191

B1 E B2 c2

Fig.3 Package capacitance (fF) between
indicated nodes.
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NPN wideband differential transistor BFE505

Typical application circuit

1} o IF out

RFin

Y

]

LOin
+VCC

l MBG192

Fig.4 Single balanced switching mixer amplifier, featuring high LO<->RF isolation and linearity.
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Product specification

NPN wideband differential transistor

BFE520

FEATURES PINNING - SOT353B
* Small size PIN SYMBOL DESCRIPTION
» High power gain at low bias current and voltage by 1 base 1
e Temperature matched e ) emitter
¢ Balanced configuration by 3 base 2
e hgg matched Co 4 collector 2
¢ Continues to operate at Vge < 1 V. Cq 5 collector 1
APPLICATIONS
» Single balanced mixers 3 2
¢ Balanced amplifiers 4 %
¢ Balanced oscillators.
by by
DESCRIPTION
e
Emitter coupled dual NPN silicon RF transistor in a surface 4 4
mount 5-pin SOT353 (S-mini) package. The transistor is Top view MAM211
primarily intended for applications in the RF front end as a
balanced mixer, a differential amplifier in analog and digital ) ol B -
cellular phones, and in cordless phones, pagers and Fig1l ‘Simplitied gulline:and symbol.
satellite TV-tuners.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | miN. [ TYP. [ maX. [ UNIT
Any single transistor
Crs feedback capacitance Cgc le=0;Veg=3V;f=1MHz - 0.35 |04 pF
MSG/Gnax | maximum power gain Ic =20 mA; Vce =3 V; f =900 MHz - 16 - dB
lc=20mA; Vce=3V; f=2GHz - 9 - dB
F noise figure Ilc =5mA; Vce =3 V; f =900 MHz; - 1.1 1.6 dB
I's= ropt
lc=5mA; Vce=3V; f=2GHz - 1.9 - dB
I's= l-opt
heg DC current gain lc=20mA; Vcg=3V 60 120 250
Rihj-s thermal resistance from single loaded - - 230 K/W
junction to soldering point [ 4ouble loaded = = 115  |KW
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NPN wideband differential transistor BFE520
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS | miN. | max. | uniT
Any single transistor
Veeo collector-base voltage open emitter - 20 \"
Vceo collector-emitter voltage open base - 8 \"
Veso emitter-base voltage open collector - 25 Vv
lc DC collector current - 70 mA
Piot total power dissipation up to Ts = 118 °C; note 1 - 1 W
Tstg storage temperature -65 +175 |°C
T junction temperature - 175 °0
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction | single loaded 230 K/W
to soldering point; note 1 double loaded 115 K/W

Note to the Limiting values and Thermal characteristics

1. Tsis the temperature at the soldering point of the collector pin.

1996 Oct 08

120




Philips Semiconductors Product specification

NPN wideband differential transistor BFES520
CHARACTERISTICS
T =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS [ min. [ Tvp. | max. | uniT
DC characteristics of any single transistor
V(BR)CBO collector-base breakdown voltage |Ilc=2.5pA;lg=0 20 - - Vv
V(BRr)CEO collector-emitter breakdown voltage | Ic = 10 pA; Ig =0 8 - - Vv
V(BR)EBO emitter-base breakdown voltage le=25pA;Ic=0 2.5 - - \Y
lco collector-base leakage current le=0;Veg=6V - - 50 nA
hee DC current gain lc=20mA; Vce=6V 60 120 250
DC characteristics of the dual transistor
Ahgg ratio of highest and lowest DC lc1 = lc2 = 20 mA; i\ 1.2 -
current gain Vce1 =Veg2=6V
AVgeo difference between highest and le1 =lg2=30 mA; Tamp =25°C |0 1 - mV

lowest base-emitter voltage
(offset voltage)

AC characteristics of any single transistor

fr transition frequency lc=20mA; Vee =3V, - 9 - GHz
f=1GHz

Ce collector capacitance le=ig=0;Veg=3V;f=1MHz |- 0.4 0.45 |pF

Cre feedback capacitance lc=0;Veg=3V;f=1MHz - 035 |04 pF

MSG/Gmax | maximum power gain; note 1 lc =20 mA; Vce =3 V; - 16 - dB
f=900 MHz; Tamp =25 °C
lc=20mA; Vce=3V, = 9 - dB
f=2 GHz; Tanis =25 °C

|521|2 insertion power gain lc=20mA; Vce =3V, 13 14 - dB
f =900 MHz; Tymp =25 °C

F noise figure lc=5mA;Vcg=3V; - s 1.6 dB
f=900 MHz; T's = Tgpt
lc=5mA;Vcg=3V; = 1.9 - dB

f=2GHz I's = Tyt

Note
1. Maximum gain of the differential amplifier is higher because of internal emitter connection (see Fig.2).
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NPN wideband differential transistor BFE520
APPLICATION INFORMATION
SPICE parameters for any single BFE520 die
SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 1.016 |fA
2 BF 2201 |-
3 NF 1.000 -
4 VAF 48.06 |V
5 IKF 510.0 |[mA
6 ISE 283.0 fA
7 NE 2.035 -
8 BR 100.7 |-
9 NR 0.988 |-
10 VAR 1.692 |V
11 IKR 2352 |mA o MEGID
12 ISC 2448 |aA
13 NC 1.022 |-
14 RB 10.00 |Q
15 IRB 1.000 UA Fig.2 Package equivalent circuit SOT353B
16 RBM 10.00 Q (inductance only).
17 RE 775.3 mQ
18 RC 2.210 Q
19(1) XTB 0.000 |-
20 EG 1110 |eV
5100 XTI 3.000 - Lead inductances (nH)
22 CJE 1.245 |pF P 0.4
23 VJE 600.0 |mV
24 MJE 0.258 |- LB 0.8
25 TF 8.616 ps
26 XTF 6.788 - LE 0.6
27 VTF 1.414 |V
28 ITF 110.3 mA
29 PTF 4501 |deg
E| 35
30 CJC 4476 |fF
31 VJC 189.2 mV | 35| 35
32 MJC 0.071 -
33 XCJC 0.130 |- ce| 2 35 | 36
34 TR 543.7 ps
3501 CJs 0.000 |F ci| 3|3 | 2|15
36(1) VJs 750.0 |mV e Mo
37() MJS 0.000 |-
38 FC 0.780 |-
Note Fig.3 Package capacitance (fF) between
1. These parameters have not been extracted, the indicated nodes.
default values are shown.
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NPN wideband differentia! transistor BFE520

Typical application circuit

+VCC

—t —o IF out

il
~

\ s |

LOin

l MBG192

Fig.4 Single balanced switching mixer amplifier, featuring high LO~RF isolation and linearity.
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Product specification

NPN 2 GHz RF power transistor

BFG10; BFG10/X

FEATURES
* High power gain
» High efficiency

PINNING

PIN |

DESCRIPTION

BFG10 (see Fig.1)

45 =

e Small size discrete power amplifier 1 collector
o 1.9 GHz operating area 2 base
e Gold metallization ensures : em!tter =
excellent reliability. 4 emitter 1 2
BFG10/X (see Fig.1) Top view MSBO14
APPLICATIONS 1 collector
e Common emitter class-AB 2 emitter
operatlon in hand-held radio 3 base Fig.1 SOT143.
equipment at 1.9 GHz. 4 emitter
DESCRIPTION MARKING
NPN silicon plgnar epftaxial .transistor TYPE NUMBER CODE
encapsulated in plastic, 4-pin
dual-emitter SOT143 package. BFG10 N70
BFG10/X N71
QUICK REFERENCE DATA
RF performance at Tamp = 25 °C in a common-emitter test circuit (see Fig.7).
f Vce PL Gp Ne
MODE OF OPERATION (GHz) ) (mW) (dB) (%)
Pulsed, class-AB, duty cycle: < 1:8 1.9 3.6 200 25 >50
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base = 8 Vv
VeBo emitter-base voltage open collector - 2.5 Vv
lc collector current (DC) - 250 mA
Ic(av) average collector current - 250 mA
Ptot total power dissipation up to Tg = 60 °C; see Fig.2; note 1 - 400 mwW
Tstg storage temperature -65 +150 °C
Tj junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

NPN 2 GHz RF power transistor

BFG10; BFG10/X

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinjs thermal resistance from junction to up to Ts = 60 °C; note 1; 290 KW
soldering point Piot = 400 mW

Note

1. Tsis the temperature at the soldering point of the collector pin.

CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vierico | collector-base breakdown voltage open emitter; Ic = 0.1 mA 20 - Vv
Vericeo | collector-emitter breakdown voltage open base; Ic =5 mA 8 - \
VirieBo | emitter-base breakdown voltage open collector; Ig = 0.1 mA 25 - \
lces collector leakage current Vece=5V;Vge=0 - 100 HA
hee DC current gain lc=50mA; Vcg=5V 25 -
Ce collector capacitance le=ig=0;Veg=3.6V;f=1MHz - 3 pF
Cre feedback capacitance lc=0;Vce=36V;f=1MHz - 2 pF
MLC818 MLC819
500 2.0
Ptot Ce
. (°F)
400
15
[
300
\\ 1.0 ~
: =
200 \
N
0.5
100 N
0 0
0 50 100 150 o 200 0 2 4 6 8 10
Ts (°C) Ve (V)
Ic=0;f=1MHz
Fig.3 Collector capacitance as a function of
Fig.2 Power derating curve collector-base voltage; typical values.
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Product specification

NPN 2 GHz RF power transistor

BFG10; BFG10/X

APPLICATION INFORMATION
RF performance at Tymp = 25 °C in a common-emitter test circuit (see Fig.7).
f Vce lca PL Gp Ne
MODE OF OPERATION (GH2) V) (mA) (mW) (dB) (%)
>5 >50
Pulsed, class-AB, duty cycle: <1:8 1.9 3.6 1 200
typ. 7 typ. 60

Ruggedness in class-AB operation

The BFG10 is capable of withstanding a load mismatch corresponding to VSWR = 8 : 1 through all phases, at rated
output power under pulsed conditions up to a supply voltage of 7 V, f = 1.9 GHz and a duty cycle of 1 : 8.

MLC820

10
Gp Ne
(dB) ¢ (%)
8 80
e
-
G
6 —4] /‘ E 60
/1
P
4 4
7 0
2 20
0 0
0 100 200 300 400 500

P (mW)

Pulsed, class-AB operation.
Vee =3.6 V; Vge =0.65 V; f=1.9 GHz; duty cycle < 1:8.
Circuit optimized for P_ = 200 mW.

Fig.4 Power gain and efficiency as functions
of load power; typical values.

1995 Aug 31

mLC821

500

(mW)

400
/

300 //

200 /

100
K

0 50 100 50

Pp (mW) :

Pulsed, class-AB operation.
Vee=3.6V; Vgg =0.65 V; f=1.9 GHz; duty cycle < 1: 8.
Circuit optimized for P = 200 mW.

Fig.5 Load power as a function of drive
power; typical values.
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Product specification

NPN 2 GHz RF power transistor

BFG10; BFG10/X

SPICE parameters for the BFG10 crystal

SEQUENCE No. | PARAMETER | VALUE | UNIT Ceb
1 IS 2714 |fA =}
2 BF 102.8 |-
3 NF 0998 |- - SR 0 T
4 VAF 28.12 |V =
5 IKF 6.009 A Cbe = Cce
6 ISE 4032 |pA "' E Lg -\'
4 NE 2.937 - MBC964
8 BR 3101 |- E m
9 NR 0999 |-
10 VAR 2889 |V E
11 IKR 0284 (A
L ISC 1487 |fA Qlg = 50; QLg = 50; QLg e(f) = QLp eV(f/fo);
13 NC 1.100 = f = scaling frequency = 100 MHz.
14 RB 3,500 |Q
15 IRB 1.000 |pA Fig.6 Package equivalent circuit SOT143.
16 RBM 3500 (Q
17 RE 0217 |Q
18 RC 0196 |Q List of components (see Fig.6)
19() XTB 0.000 |- DESIGNATION VALUE UNIT
20(1) EG 1.110 eV Css 84 fF
21 XTI 3.000 |- Cws 17 fF
22 CJE 5.125 |[pF Coe 191 tF
23 VJE 0.600 |V 1 0.12 nH
24 MJE 0.367 |- Lo 0.21 nH
25 TiF 12.07 |ps 3 0.06 nH
26 XTF 99.40 |- g 0.95 nH
27 VTF 7220 |V L 0.40 nH
28 ITF 3.950 [A
29 PTF 0.000 |deg
30 CJC 2.327 |pF
31 vJC 0.668 |V
32 MJC 0.398 |-
33 XCJC 0.160 |-
34(1) TR 0.000 |[ns
35(1) CJs 0.000 |F
36(1) VJs 750.0 |mV
37(1) MJS 0.000 |-
38 FC 0.652 |-
Note

1. These parameters have not been extracted,
the default values are shown.
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NPN 2 GHz RF power transistor BFG10; BFG10/X

Test circuit information

MLC822

Fig.7 Common-emitter test circuit for class-AB operation at 1.9 GHz.
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Product specification

NPN 2 GHz RF power transistor

BFG10; BFG10/X

List of components used in test circuit (see Fig.7)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE No.
C1, C9, C10, C11 | multilayer ceramic chip capacitor; note 1 | 24 pF
C2, C3, C4, C5, multilayer ceramic chip capacitor; note 1 | 0.86 pF
Cs, C7
c8 multilayer ceramic chip capacitor; note 1 | 1.1 pF
C12,C13 electrolytic capacitor 470 uF; 10V 2222 031 34471
C14,C15,C16 multilayer ceramic chip capacitor; note 1 | 10 nF
LA stripline; note 2 length 28.5 mm
width 0.93 mm
L2 stripline; note 2 length 2.3 mm
width 0.93 mm
L3 stripline; note 2 length 3.1 mm
width 0.93 mm
L4 stripline; note 2 length 3.3 mm
width 0.93 mm
L5 stripline; note 2 length 16.3 mm
width 0.93 mm
L6 stripline; note 2 length 10 mm
width 0.93 mm
L7 stripline; note 2 length 4.4 mm
width 0.4 mm
L8 stripline; note 2 length 19.3 mm
width 0.93 mm
L9 stripline; note 2 length 19.7 mm
width 0.4 mm
L10 micro choke
T1 BD228
R1 metal film resistor 20Q;04 W 2322 157 10209
R2 metal film resistor 530 Q; 0.4 W 2322 157 15301
Notes

1. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
2. The striplines are on a V4, inch double copper-clad printed-circuit board with PTFE fibre-glass dielectric (g, = 6).

1995 Aug 31

129




Philips Semiconductors Product specification

NPN 2 GHz RF power transistor BFG10; BFG10/X

Base Collector
70

Base L2 L3 L4 C7C8 gojiector MLC823

Dimensions in mm.

The components are situated on one side of the copper-clad PTFE microfibre-glass board, the other side is not etched and
serves as a ground plane. Earth connections from the component side to the ground plane are made by through metallization.

Fig.8 Printed-circuit board and component lay-out for common-emitter test circuit in Fig.7.
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UHF power transistor BFG10W/X
A e S S e At o T B 1 e e R A 5 R O s T s e 3 e R A S T RRert s
FEATURES DESCRIPTION
¢ High efficiency NPN silicon planar epitaxial transistor
o Small size discrete power amplifier Z”C?PS“_L?‘EdSiO” _I?SQESt'C’k“'pm 4 3

ual-emitter ackage.
* 900 MHz and 1.9 GHz operating e

areas
¢ Gold metallization ensures PANNING

excellent re'lablllty PIN DESCRIPTION 1 2

1 collector Top view MBK523
APPLICATIONS > Sitter
e Common emitter class-AB 3 base

ope_ration in hand-held radio 2 Bittor Marking code: TS.

equipment up to 1.9 GHz.

Fig.1 SOT343.

QUICK REFERENCE DATA
RF performance at Tamp = 25 °C in a common-emitter test circuit.

f \ P G
MODE OF OPERATION (GH2) (3)5 (m\ll-V) ( d‘g) (L‘/:)
Pulsed, class-AB, duty cycle: <1:2;t, =10 ms 1.9 3.6 200 =5 =250
Pulsed, class-AB, duty cycle: < 1: 8;t, =4.6 ms 0.9 6 650 210 >50
0.9 6 360 >12.5 >50
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 \%
Vceo collector-emitter voltage open base - 10 \
Vegso emitter-base voltage open collector - 2.5 Vv
lc collector current (DC) - 250 mA
Ic(av) average collector current = 250 mA
Piot total power dissipation up to Tg = 102 °C; note 1 - 400 mwW
Tstg storage temperature -65 +150 °C
T; junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction to up to Tg = 102 °C; note 1; 180 K/W
soldering point Piot = 400 mW

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.
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UHF power transistor BFG10W/X
CHARACTERISTICS
T; = 25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vsriceo | collector-base breakdown voltage open emitter; Ic = 0.1 mA 20 - Vv
VeRryceo | collector-emitter breakdown voltage |open base; Ic =5 mA 10 - Vv
Virero | emitter-base breakdown voltage open collector; Ig = 0.1 mA 25 - \
Ices collector cut-off current Vee=6V; Vge=0 - 100 A
hee DC current gain Ic=50mA; Vcg=5V 25 -
Ce collector capacitance le=ig=0;Vgg=6V;f=1MHz - 3 pF
Cre feedback capacitance Ic=0;Vee=6V;f=1MHz - 2 pF
103 MBG431
Zth j-a
(K/W)
=1
0.75 =
107 05 =
033 ==
i) L —
0.2 =
| u! —
01— /
. 0.05 Z t
4 0.02 P 5=1p
0.01 _| T
st |
o
' L 11
1678 102 1074 1078 1072 107" tp (5) 1

Fig.2 Transient thermal impedance from junction to soldering point as a function of pulse time; typical values.

1995 Sep 22 132




Philips Semiconductors Product specification

UHF power transistor BFG10W/X
MLC819
2.0
C C \
(pF)
1.5 \\
N
\\
1.0 —
0.5
0
0 2 4 6 8 10
Veg V)
Fig.3 Collector capacitance as a function of
collector-base voltage.
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Product specification

UHF power transistor BFG10W/X
APPLICATION INFORMATION
RF performance at Tamp = 25 °C in @ common-emitter test circuit.
f Vce PL Gp Ne
MODE OF OPERATION (GH2) ) (mW) (dB) (%)
Pulsed, class-AB, duty cycle: < 1:2;t, =10 ms 1.9 3.6 200 >5; typ. 7 >50; typ. 60
Pulsed, class-AB, duty cycle: < 1:8;t,=5ms 0.9 6 650 210 >50
0.9 6 360 >12.5 >50

Ruggedness in class-AB operation

The BFG10W/X is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under
pulsed conditions up to a supply voltage of 8.6 V under the conditions: 900 MHz; 650 mW; t, = 4.6 ms; duty cycle of 1 : 8
and up to a supply voltage of 5.5 V under the conditions: 1.9 GHz; 200 mW; t, = 10 ms; duty cycle of 1: 2.

MLC820

10
Gp Ne
(dB) Nc (%)
8 80
P
-
sl G o
6 # 7 60
/1
/
4 4
7 0
2 20
0 0
0 100 200 300 400 500

PL(MW)

Pulsed, class-AB operation.
Vee=3.6V;f=1.9GHz; dutycycle<1:2.
Circuit optimized for P = 200 mW.

Fig.4 Powergain and efficiency as functions
of load power; typical values.

MBG194
16
Gp " Mg
(dB) p (%)
\
12 60
>
/ Mg
v
8 40
4 20
0 20
0.3 0.5 0.7 0.9 2l
P (mW)

Pulsed, class-AB operation.

Vee =6 V; f = 900 MHz; duty cycle < 1: 8.

Circuit optimized for P_ = 600 mW.

Fig.5 Power gain and efficiency as functions
of load power; typical values.
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UHF power transistor BFG10W/X
List of components (see Fig.6)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE No.
TR1 bias transistor, BC548 or equivalent note 1
C1, C4,C7 capacitor; notes 2 and 3 120 pF
c2 capacitor; note 2 6.8 pF
C3 capacitor; note 2 0.5 pF
C5 capacitor; note 2 1.2 pF
Cé6 capacitor; note 2 1.9 pF
Cc8 Philips multilayer capacitor 1nF 10V
C9 Philips capacitor 1500 uF, 10V 2222 032 14152
L1 6 turns enamelled 0.7 mm copper wire length 3.5 mm
L4 2 turns enamelled 0.7 mm copper wire length 3 mm
L2, L3 RF choke, Philips 4312 020 36690
R1 metal film resistor 275 Q
R2 metal film resistor 100 Q
R3 metal film resistor 10Q
Notes

1. Vggat 1 mA must be 0.65 V.

2. American Technical Ceramics type 100A or capacitor of same quality.
3. Resonant at 1900 MHz.

+Vee

PCB RT5880, thickness 0.79 mm.

Fig.6 Class-AB test circuit at f = 900 MHz.
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UHF power transistor BFG10W/X
List of components (see Fig.6)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE No.
TR1 bias transistor, BC548 or equivalent note 1
C1,Cs, C7,C8 capacitor; notes 2 and 3 24 pF
Cc2 capacitor; note 2 0.4 pF
C3 capacitor; note 2 2.4 pF
C4 capacitor; note 2 0.5 pF
C5 capacitor; note 2 1.2 pF
C9, C10 Philips capacitor 1500 pF, 10V 2222 032 14152
L1, 12 RF choke, Philips 4330 030 36301
R1, R2 metal film resistor 75 Q
R3, R4 metal film resistor 10Q
Notes

1. Vgegat 1 mA must be 0.65 V.
2. American Technical Ceramics type 100A or capacitor of same quality.
3. Resonant at 1900 MHz.

PCB RT5880, thickness 0.79 mm.

;;, 4 . ¥ MBG429

Fig.7 Class-AB test circuit at f = 1.9 GHz.
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Product specification

NPN 2 GHz RF power transistor

BFG11; BFG11/X

FEATURES
¢ High power gain
¢ High efficiency

Small size discrete power amplifier

1.9 GHz operating area

Gold metallization ensures excellent reliability.
APPLICATIONS
e Common emitter class-AB operation in hand-held radio

equipment at 1.9 GHz.

PINNING

PIN DESCRIPTION

BFG11 (see Fig.1)

collector

base

emitter

emitter

collector

emitter

base

1
2
3
4
BFG11/X (see Fig.1)
1
2
3
4

emitter

QUICK REFERENCE DATA

DESCRIPTION

NPN silicon planar epitaxial transistors encapsulated in a
plastic, 4-pin dual-emitter SOT143 package.

MARKING

TYPE NUMBER
BFG11
BFG11/X

CODE
N72
N73

1 2

Top view MSBO14

Fig.1 SOT143.

RF performance at Tamp = 25 °C in a common-emitter test circuit (see Fig.7).

f

MODE OF OPERATION (GHz)

Vce PL G Ne
(V) (mW) (%)

Pulsed, class-AB, duty cycle <1:8 1.9

3.6 400 >4 >50
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Product specification

NPN 2 GHz RF power transistor

BFG11; BFG11/X

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Y
Vceo collector-emitter voltage open base - 8 Vv
VeBo emitter-base voltage open collector - 25 \
lc collector current (DC) - 500 mA
Ic(av) average collector current - 500 mA
Piot total power dissipation up to Ts = 60 °C; note 1; see Fig.2 - 400 mwW
Tstg storage temperature —65 +150 °C
T junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point | up to Ts = 60 °C; note 1; 290 KW
Piot = 400 mW

Note to the “Limiting values” and “Thermal characteristics”

1. Tsis the temperature at the soldering point of the collector pin.

MLC818

500
Ptot

(mW)

300

200

100

50 100

Fig.2 Power derating curve.

50 200
Ts (°C)

1995 Apr 07

138



Philips Semiconductors Product specification

NPN 2 GHz RF power transistor BFG11; BFG11/X
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Viriceo | collector-base breakdown voltage open emitter; Ic=0.1mA; lg=0 |20 - Vv
Vericeo | collector-emitter breakdown voltage |open base; Ic =10 mA; lg=0 8 - \
VRrEBO | emitter-base breakdown voltage open collector; Ie = 0.1 mA; Ic =0 | 2.5 - \Y
Ices collector cut-off current Vce=8V;Vge=0 - 100 UA
hee DC current gain lc =100 mA; Veg =5V 25 -
Ce collector capacitance le=ig=0;Vgg=36V;f=1MHz |- 4 pF
Cre feedback capacitance lc=0;Vce=36V;f=1MHz - 3 pF

4 MLC848

Cc
(PF) \
3 N
\L\
\\

2

1

0

0 2 4 6 8 10
Veg (V)

lc=0;f=1MHz.

Fig.3 Collector capacitance as a function of
collector-base voltage; typical values.

1995 Apr 07 139



Philips Semiconductors

Product specification

NPN 2 GHz RF power transistor

BFG11; BFG11/X

APPLICATION INFORMATION

RF performance at Tamp = 25 °C in a common-emitter test circuit (see Fig.7).

f VCE ICQ PL Gp Ne
MODE OF OPERATION (GHz) ) (mA) (mW) (dB) (%)
>4 >50
Pulsed, class-AB, duty cycle <1:8 1.9 316 1 400
typ. 5 typ. 70

Ruggedness in class-AB operation

The BFG11 is capable of withstanding a load mismatch corresponding to VSWR = 8 : 1 through all phases, at rated
output power under pulsed conditions up to a supply voltage of 8 V, f = 1.9 GHz and a duty cycle of 1 : 8.

MLC849

Pulsed, class-AB operation.

Circuit optimized for P|_ = 400 mW.

P (mW)

Vce=3.6V; Vge =0.65V; f = 1.9 GHz; duty cycle < 1: 8.

8
Gp Ne
(dB) Mo (%)
[—
6 80
L
el Gp
/ \
4 / \ 60
74 ~
2 40
0 20
0 200 400 600 800

Fig.4 Power gain and collector efficiency as
functions of load power; typical values.

MLC850

PL

(mW)

600

400

200

100

Pulsed, class-AB operation.
Vee=3.6V;Vge=0.65V; f=1.9 GHz; duty cycle <1:8.

Circuit optimized for P, = 400 mW.

300
Pp (mW)

Fig.5 Load power as a function of drive power;
typical values.
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Product specification

NPN 2 GHz RF power transistor

BFG11: BFG11/X

SPICE parameters for the BFG11 crystal

SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE | UNIT
1 1S 3.338 fA 36(1 VJsS 750.0 mV
2 BF 97.14 |- 37 MJS 0.000 |-

3 NF 0.988 |- 38 FC 0.742 |-
4 VAF 3140 |V Note

5 IKF 51.45 A 1. These parameters have not been extracted, the
6 ISE 23.53 |pA default values are shown.

7 NE 2.386 |-

8 BR 13.783 |-

9 NR 0.989 |- Ceb

10 VAR 2.448 |V Tt

11 IKR 100.0 |A "

12 ISC 5410 |fA T I | s
13 NC 1.224 |-

14 RB 1740 |Q Cis 5 == Cos
15 IRB 1.000 |pA 'l' ELE -‘V

16 RBM 1.740 Q MBC964
17 RE 59.65 |[mQ } i

18 RC 0.124 |Q

19 XTB 0.000 |- E

20 EG 1.110 eV

210 XTI 3.000 |- QLg = 50; QLg = 50; QLg g(f) = QLg eV(f/fe);

22 CJE 9.555 pF fc = scaling frequency = 100 MHz.

= 'L 0880 1Y Fig.6 Package equivalent circuit SOT143.
24 MJE 0315 |-

25 TF 12.96 |ps

26 XTF 2000 |- List of components (see Fig.6)

27 VTF 0.866 |V DESIGNATION VALUE UNIT
28 ITF 5.940 A Che 84 fF

29 PTF 0.000 |deg Ceb 17 fF

30 CJC 4274 |pF Cee 191 fF

31 VvJC 0.650 |V L4 0.12 nH

a2 MJC 0.392 |- L2 0.21 nH

33 XCJC 0.150 |- L3 0.06 nH
34 TR 0.000 |ns Lg 0.95 nH
35(" CJs 0.000 |F Le 0.40 nH
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NPN 2 GHz RF power transistor BFG11; BFG11/X

Test circuit information

50 Q I I 50 Q
input 4 output

(03]

MLC851

Fig.7 Common-emitter test circuit for class-AB operation at 1900 MHz.
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Product specification

NPN 2 GHz RF power transistor

BFG11; BFG11/X

List of components used in test circuit (see Fig.8)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C8, C9, C10 | multilayer ceramic chip capacitor; note 1 |24 pF
Cc2 multilayer ceramic chip capacitor; note 1 | 0.4 pF
C3 multilayer ceramic chip capacitor; note 1 | 0.6 pF
C4,C7 multilayer ceramic chip capacitor; note 1 |1 pF
C5, C6, multilayer ceramic chip capacitor; note 1 | 1.5 pF
C11,C12,C13 multilayer ceramic chip capacitor; note 1 | 10 nF
C14,C15 electrolytic capacitor 10 V; 470 uF 2222 031 34471
L1 stripline; note 2 length 4 mm
width 0.93 mm
L2 stripline; note 2 length 26 mm
width 0.93 mm
L3 stripline; note 2 length 1.9 mm
width 0.93 mm
L4 stripline; note 2 length 3.1 mm
width 0.93 mm
L5 stripline; note 2 length 1.8 mm
width 0.93 mm
L6 stripline; note 2 length 26.4 mm
width 0.93 mm
L7 stripline; note 2 length 10 mm
width 0.93 mm
L8 stripline; note 2 length 4.4 mm
width 0.4 mm
L9 stripline; note 2 length 19.3 mm
width 0.93 mm
L10 stripline; note 2 length 19.7 mm
width 0.4 mm
L11 micro choke
T BD228
R1 metal film resistor 209Q;04 W 2322 157 10209
R2 metal film resistor 265 Q; 0.4 W 2322 157 12651
Notes

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

2. The striplines are on a /4, inch double copper-clad printed-circuit board with PTFE fibre-glass dielectric (g, = 6).
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NPN 2 GHz RF power transistor

BFG11; BFG11/X

Dimensions in mm.

Base

Collector

L1

70

Base

The components are situated on one side of the copper-clad PTFE microfibre-glass board, the other side is not etched and
serves as a ground plane. Earth connections from the component side to the ground plane are made by through metallization.

Fig.8 Printed-circuit board and component lay-out for common-emitter test circuit in Fig.7.

13 L4 L5 G7 Collector L6 MLC852
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Product specification

NPN 2 GHz power transistor

BFG11W/X

FEATURES
¢ High power gain

¢ High efficiency
e Small size discrete power amplifier
e 1.9 GHz operating area
¢ Gold metallization ensures excellent reliability
e Linear and non-linear operation.

APPLICATIONS

o Common emitter class-AB operation in handheld radio
equipment at 1.9 GHz such as DECT, PHS.

e Driver for DCS 1800.
DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a
plastic 4-pin dual-emitter SOT343 package.

QUICK REFERENCE DATA

PINNING - SOT343

PIN DESCRIPTION
1 collector
2 emitter
3 base
4 emitter
4 3
1 2
Top view MBK523

Marking code: S4

Fig.1 Simplified outline.

RF performance at T¢ < 60 °C in a common-emitter test circuit.

f Vce PL Gp Nc

MODE OF OPERATION (GHz) ) (mW) (dB) (%)

Pulsed, class-AB, d <1:2;t, =5 ms 1.9 3.6 400 >6 >60
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Product specification
NPN 2 GHz power transistor BFG11W/X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veceo collector-base voltage open emitter - 20 Y
Vceo collector-emitter voltage open base = 8 \
Vego emitter-base voltage open collector - 2.5 Vv
lc collector current (DC) - 500 mA
Piot total power dissipation up to Tg = 60 °C; note 1 - 760 mW
Tstg storage temperature —65 +150 °C
T; junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point | up to Ts = 60 °C; 150 KW
Piot = 760 mW; note 1
Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector tab.
103 . MGD411
Zth j-s
(kW) S
1
075 "
102 {05 —
)
(f'|2| T =
0‘11‘ —T | /”/'/
1T
005~
10 0.02 Zi
0.01
0.1
ok ]
T
1 A
1076 1075 1074 169 1072 16! 1 (s) 1
Fig.2 Transient thermal impedance from junction to soldering point as a function of pulse time; typical values.
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NPN 2 GHz power transistor BFG11W/X
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Viericeo | collector-base breakdown voltage Ic = 0.1 mA; open emitter 20 = \Y
Verjceo | collector-emitter breakdown voltage | Ic = 10 mA; open base 8 = Vv
Vrieso |emitter-base breakdown voltage le = 0.1 mA; open collector 2.5 - Vv
lces collector cut-off current Vece=8V; Vge=0 - 100 A
hee DC current gain Vee=5V; Ic =100 mA 25 =
Ce collector capacitance Veg=3.6V;lg=ig=0;f=1MHz e 5 pF
Cre feedback capacitance Vee=36V;lc=0;f=1MHz - 4 pF
APPLICATION INFORMATION
RF performance at Ts < 60 °C in a common-emitter test circuit.
f Vce Ica PL Gp Ne
MODE OF OPERATION (GH2) ) (mA) (mW) (dB) (%)
Pulsed, class-AB, 6 <1:2;t,=5ms 1.9 3.6 1 400 >6 260

Ruggedness in class-AB operation

The transistors are capable of withstanding a load mismatch corresponding to VSWR = 8 : 1 through all phases, at rated
output power under pulsed conditions at f= 1.9 GHz: t, =1.25ms, §=1:8atVeg=7Vandt,=5ms,5=1:2at

Vee=4.5V.
MGD412 MGD552
8 90 0 80
G n dim Ne
P GP o} Vi
(dB) (%) (dBc) %)
~ )
6 70 -20 60
nc "] I~ //
v | 9m L /
4 50 40
-40 =
2 30 ~60 20
I]C
=
0 10 -80 0
0 200 400 600 800 0 10 20 30
PL (mW) Po(av) (dBm)
Vee=3.6V; lgp =1 mA; fy = 1990.0 MHz;
f5=1990.1 MHz; 8 =1: 8; t, = 625 ps.
Vce=36V;Vge=0.65V;f=1.9GHz; 8<1:8;t,=1.25ms. . ; . . .
Fig.4 Two tone intermodulation distortion
Fig.3 Power gain and efficiency as functions and efficiency as functions of average
of load power; typical values. output power; typical values.
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Product specification

NPN 2 GHz power transistor BFG11W/X
List of components used in test circuit (see Figs 5 and 6)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C8, C9, C10 | multilayer ceramic chip capacitor; note 1 |24 pF
C2,C3 multilayer ceramic chip capacitor; note 1 |2 pF
C4 multilayer ceramic chip capacitor; note 1 | 1.2 pF
C5 multilayer ceramic chip capacitor; note 1 | 0.2 pF
Cs, C7, multilayer ceramic chip capacitor; note 1 | 1.3 pF
C11,C12,C13 multilayer ceramic chip capacitor; note 1 | 10 nF
C14,C15 electrolytic capacitor 470 uF; 10V 2222 032 14152
L stripline; note 2 length 22.5 mm
width 0.9 mm
L2 stripline; note 2 length 6 mm
width 0.9 mm
L3 stripline; note 2 length 1 mm
width 0.9 mm
L4 stripline; note 2 length 2.5 mm
width 0.9 mm
L5 stripline; note 2 length 4.5 mm
width 0.9 mm
L6 stripline; note 2 length 24.5 mm
width 0.9 mm
L7 stripline; note 2 length 20 mm
width 0.9 mm
L8 stripline; note 2 length 10.5 mm
width 0.9 mm
L9 stripline; note 2 length 4.4 mm
width 0.4 mm
L10 stripline; note 2 length 19.7 mm
width 0.4 mm
L1, L12 RF choke 1pH 4330 030 36301
R1 metal film resistor 78.7 Q; 04 W
R2 metal film resistor 38.3Q;04W
R3 metal film resistor 10Q;04 W
T bias transistor BC548; note 3
Notes

1. American Technical Ceramics (ATC) capacitor, type 100A 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, = 6.15;
tan & = 0.0019; thickness = 0.64 mm; copper cladding = 35 um.

3. Orequivalent (Vgg = 0.65 V at Tamp = 25 °C).
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Product specification

NPN 2 GHz power transistor BEG11W/X
Vbias t +VS
R2 T P!
_m Ci15
C13 ; ; ;;
l L11 4 |L12
R3 c11 ci2
i o3
L10 L9
j—'L C9 c10 ri
& 5
L7 L8
c1 c8
wou o222 F—ocupu

MGD413

Fig.5 Common-emitter test circuit for class-AB operation at 1.9 GHz.
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Product specification

NPN 2 GHz power transistor

BFG11W/X

Dimensions in mm.

=

—

s

s

g oo

o

Base Collector t

AR

L3 L4L5 Collector L6 MGD414

Fig.6 Component layout for common-emitter test circuit.

+Vg
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Product specification

NPN 2 GHz power transistor BFG11W/X
12 MGD415 20 MGD416
Z; z
L
(91)0 X — = @ R
| O 16
—
8
12
6
8
4 fi
> 4
XL
0 0 T
1800 1850 1900 1950 2000 1800 1850 1900 1950 2000
f (MHz) f (MHz)

Vce =8.6 V; Vgg = 0.65 V; P = 400 mW.

Fig.7 Inputimpedance as a function of frequency

(series components), typical values.

Voe = 3.6 V; Ve = 0.65 V; P = 400 mW.

Fig.8 Load impedance as a function of frequency
(series components), typical values.

Z|  mBasst

Fig.9 Definition of transistor impedance.
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Product specification

NPN 2 GHz wideband transistor BFG16A
FEATURES PINNING
* High power gain PIN DESCRIPTION 4
e Good thermal stability 1 emitter
e Gold metallization ensures 2 base

excellent reliability. 3 g

4 collector

DESCRIPTION
NPN transistor mounted in a plastic

T elope.
SOT223 envelop § 5 3
It is primarily intended for use in Tomdiew [
wideband amplifiers, aerial
amplifiers and vertical amplifiers in
high speed oscilloscopes. Fig.1 SOT223.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 40 \
Vceo collector-emitter voltage open base - - 25 \
lc DC collector current - - 150 mA
Piot total power dissipation up to Ts = 110 °C; note 1 - - 1 W
hee DC current gain lc=150 mA; Vcg=5V; Tj=25°C |25 80 -
fr transition frequency lc =100 mA; Vce=10V; - 1.5 - GHz

f=500 MHz; Tamp =25 °C
Gum maximum unilateral power gain |lc =100 mA; Vce=10V; - 10 - dB
f =500 MHz; Tymp = 25 °C
Note
1. Tsis the temperature at the soldering point of the collector tab.
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter = 40 Vv
Vceo collector-emitter voltage open base = 25 \Y
VeBoO emitter-base voltage open collector - 2 Vv
Ic DC collector current - 150 mA
Piot total power dissipation up to Tg = 110 °C; note 1 - 1 W
Tsig storage temperature —65 +150 |°C
T junction temperature - 150 °C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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Product specification

NPN 2 GHz wideband transistor BFG16A
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinjs thermal resistance from junction | up to Ts = 110 °C; note 1 40 KIW
to soldering point
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BRr)cBO collector-base breakdown open emitter; Ic = 0.1 mA 25 - - Vv
voltage
V(gr)cEO collector-emitter breakdown open base; Ic = 10 mA 18 - - V
voltage
V(BR)EBO emitter-base breakdown voltage | open collector; Iz = 0.1 mA 3 - - \Y
lcBo collector cut-off current le=0;Vgg =28V = - 20 A
heg DC current gain lc =150 mA; Vg =5V 25 80 -
Cs collector capacitance le=ig=0;Veg=10V; f=1MHz - 2.5 - pF
Ce emitter capacitance lc=ic=0;Vgg=05V;f=1MHz |- 10.0 - pF
Cra feedback capacitance lc=0;Vgg=10V;f=1MHz - 1.5 - pF
fr transition frequency Ic =100 mA; Ve =10V, = 1.5 - GHz
f =500 MHz; Tamp =25 °C
Gum maximum unilateral power gain |lc =100 mA; Ve =10V, - 10 - dB
note 1 f =500 MHz; Tamp = 25 °C
Note
|s21?

1. Gywm is the maximum unilateral power gain, assuming sqz is zero. G = 10 log
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Product specification

NPN 2 GHz wideband transistor BFG16A
MBG198 MBB365
1.2 160
Ptot
(W)
1.0 \ hre
\ 120
0.8 \
0.6 80 =
04 \\
\ 40
0.2 |
\ !
0 0 |
0 50 100 150TS (00)200 0 100 I (ma) 200
Vee = 10V; Tj = 25°C.
Fig.3 DC current gain as function of
Fig.2 Power derating curve. collector current.
MBB363 MBB364
5 2
Cre fr
(pF) (GHz) / ‘\
4 1.6 % ™
\ - \\\
5 \ 1.2 [ ‘\
AN o
2 N :
I~
e N
1 0.4
0 0
0 4 8 12 16 20 0 40 80 120 160
Veg (V) Ic (MA)

Ic=ic=0;f=1MHz.

Fig.4 Feedback capacitance as function of
collector-base voltage.

Vee = 10 V; f = 500 MHz; Tamp = 25 °C.

Fig.5 Transition frequency as a function of
collector current.
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NPN 2 GHz wideband transistor BFG16A

MBB366
Ic = 70 mA; Vg = 15 V; Zo = 50 Q.

Fig.6 Common emitter input reflection coefficient (S11).

90° MBB367

Ic =70mA; Vce = 15 V.

Fig.7 Common emitter forward transmission coefficient (Sz1).
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Product specification

NPN 2 GHz wideband transistor

BFG16A

Ilc =70 mA; Vge = 15 V.

05 04 03 02 041

180° 4 00
40 MHz
J— 0

1500 30°

1200 60°
900 MBB368

Fig.8 Common emitter reverse transmission coefficient (S1).

MBB369

Ic = 70 MA; Vg = 15 V; Zo = 50 Q.

Fig.9 Common emitter output transmission coefficient (S»5).
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UHF power transistor BFG21W
FEATURES PINNING
¢ High power gain PIN DESCRIPTION
« High efficiency 1,3 emitter
¢ 1.9 GHz operating area 2 base
e Linear and non-linear operation. 4 collector

APPLICATIONS

e« Common emitter class-AB output stage in hand held
radio equipment at 1.9 GHz such as DECT, PHS, etc.

e Driver for DCS1800, 1900.

DESCRIPTION

NPN double polysilicon bipolar power transistor with
buried layer for low voltage medium power applications
encapsulated in a plastic, 4-pin dual-emitter SOT343R
package.

QUICK REFERENCE DATA

2

Top view

Marking code: P1.

Fig.1 Simplified outline SOT343R.

1

MSB842

RF performance at T < 60 °C in a common emitter test circuit.

f VCE P|_ Gp Nec
MODE OF OPERATION (GHz) ) (dBm) (dB) (%)
Pulsed class-AB; 6 < 1:2;t, =5ms 1.9 3.6 26 >10 typ.55
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UHF power transistor BFG21W

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter = 15 \Y

Vceo collector-emitter voltage open base - 4.5 Vv

VEBO emitter-base voltage open collector = 1 \

Ic collector current (DC) - 500 mA

Piot total power dissipation Ts <60 °C; note 1 - 600 mwW
Tsig storage temperature —65 +150 °C

T operating junction temperature - 150 %C
Note

1. Tsis the temperature at the soldering point of the emitter pins.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junction to Ts <60 °C; Pyot = 600 mW; note 1 150 K/W
soldering point

Note
1. Tsis the temperature at the soldering point of the emitter pins.

103 MGM219
Rth
(K/W)
8=
w1x et
102 078
0.5
111 = o
3 s
i BEoeer gl
02 i el
il L il —
il ]
_,—"' e
10 0,051 = o 5o
T T
0.02
0.01 = | | | |
s = -
=t | °
T
1 Lo g
-6 -5 4 -3 -2 1
10 10 10 10 10 10 (6 1
At temperature stabilization solder point has been reached.
Fig.2 Transient thermal resistance as a function of pulse time; typical values.
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Product specification

UHF power transistor BFG21W
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vericeo | collector-base breakdown voltage open emitter; Ic = 0.1 mA 15 - \Y
Vgriceo | collector-emitter breakdown voltage | open base; Ic = 10 mA 4.5 - \Y
Viericer | collector-emitter breakdown voltage | Rge < 1 kQ, Ic =10 mA 10 - "
Virieso |emitter-base breakdown voltage open collector; Ig = 0.1 mA 1 - \Y
lces collector leakage current Vee=5V;Vge=0 - 10 HA
hee DC current gain lc =200 mA; Vge =2V 40 100
Ce collector capacitance le=ie=0;Veg=3V;f=1MHz - 3 pF
Cre feedback capacitance lc=0;Vgg=3.6V;f=1MHz - 1:5 pF
fr transition frequency Ilc =200 mA; Vcg =3.6 V; 18 — GHz
f =700 MHz
APPLICATION INFORMATION
RF performance at Tg < 60 °C in a common emitter test circuit (see Figs 4 and 5).
f Vce Ica Pi Gp e
MODE OF OPERATION (GHz) ) (mA) (dBm) (dB) (%)
Pulsed; class-AB; 8 <1:2;t,=5ms 1.9 3.6 1 26 210 typ. 55
Ruggedness in class-AB operation
The transistor is capable of withstanding a load mismatch
corresponding to VSWR = 6 : 1 through all phases at 16 MaNZ20 o
26 dBm output power under pulsed conditions: 6 = 1: 2; G -
- T - p
tp=5ms;f=1.9GHzatVcg=4.5V. (dB) & %)
12 — = 60
/
L~ \
8 / 40
£
4 20
A
0 0
5 10 15 20 25 30
P (dBm)
Pulsed, class-AB operation; 8 <1:2;t, =5 ms.
f=1.9 GHz; Vee = 3.6 V; Icq = 1 mA; tuned at P = 26 dBm.
Fig.3 Power gain and collector efficiency as a
function of the load power; typical values.
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UHF power transistor BFG21W

C5
I RF output
50 Q
MGM221

Fig.4 Common emitter test circuit for class-AB operation at 1.9 GHz.

List of components used in test circuit (see Figs 4 and 5)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE No.
C1,C5 multilayer ceramic chip capacitor; note 1 |24 pF

Cc2 multilayer ceramic chip capacitor; note 1 | 3.3 pF

C3, C6 multilayer ceramic chip capacitor, note 1 | 15 pF

C4 multilayer ceramic chip capacitor; note 1 | 2.4 pF

Cc7 multilayer ceramic chip capacitor; note 1 |1 nF

L1, L4 stripline; note 2 100 Q 18 x 0.2 mm

L2 stripline; note 2 50 Q 3.2x0.8mm

L3 stripline; note 2 50 Q 4.6 x0.8 mm

L5 Grade 4S2 Ferroxcube chip bead 4330 030 36300
R1 metal film resistor 220Q;04 W

R2, R3 metal film resistor 10 Q; 0.4 W

TR1 NPN transistor BC817 9335 895 20215
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board with PTFE fibre-glass dielectric (g, = 6.15,
tan § = 0.0019); thickness 0.64 mm, copper cladding = 35 pum.
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UHF power transistor BFG21W

45

output

O

MGM222

Dimensions in mm.

The components are situated on one side of the copper-clad PTFE fibre-glass board, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by through metallization.

Fig.5 Printed-circuit board and component lay-out for 1.9 GHz class-AB test-circuit in Fig.4.
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UHF power transistor BFG21W
MGM223 MGM224
10 5 16
Z; L
@ AL
@ T 12
8
8
6
%i —T | )
T —
4
0
XL
= -4
g _81 8 1.85 1.9 1.95 2
1.8 1.85 1.9 195, (GH) 2 : : f(GH2)
Vee =36 V; lq = 1 mA; P =26 dBm; T, < 60 °C. Vce =36 V; loq = 1 mA; P = 26 dBm; T, < 60 °C.
Fig.6 Inputimpedance as function of frequency Fig.7 Load impedance as a function of frequency
(series components); typical values. (series components); typical values.
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NPN 5 GHz wideband transistor

BFG25A/X

FEATURES

e Low current consumption
(100 pA to 1 mA)
e Low noise figure

e Gold metallization ensures

DESCRIPTION

NPN silicon wideband transistor in a
four-lead dual emitter SOT143B
plastic package (cross emitter).

excellent reliability. PINNING
PIN DESCRIPTION 1 12
APPLICATIONS 1 collector Top view N—
¢ RF low power amplifiers, such as 2 | emitter
pocket telephones, paging
o ; 3 base
systems, with signal frequencies - Marking code: V11.
up to 2 GHz. 4 | emitter
Fig.1 SOT143B.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage - - 8 \
Vceo collector-emitter voltage - - 5 \Y
Ic collector current (DC) - - 6.5 mA
Piot total power dissipation Ts<165°C - - 32 mW
heg DC current gain lc=0.5mA;Vee=1V 50 80 200
fr transition frequency lc=1mA;Vee=1YV; 8:b 5 - GHz
f=500 MHz; Tgmp =25 °C
Gum maximum unilateral power gain |lg =0.5 mA; Vcg=1V; - 18 - dB
f =1 GHz; Tgmp =25 °C
F noise figure lc=05mA; Vcg=1V; - 1.8 - dB
f=1GHz T =Topt; Tamp =25 °C
lc=1mA;Vee=1V;f=1GHz;, |- 2 - dB
I'=Topt; Tamb =25 °C
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NPN 5 GHz wideband transistor BFG25A/X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 8 \
Vceo collector-emitter voltage open base - 5 Vv
Vego emitter-base voltage open collector - 2 \Y
Ic collector current (DC) - 6.5 mA
Piot total power dissipation Ts <165 °C; note 1 - 32 mwW
Tstg storage temperature —65 150 *C
T; junction temperature - 175 L
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction to soldering point | note 1 320 KW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lco collector leakage current le=0;Veg=5V - = 50 pA
hee DC current gain lc=0.5mA;Vcg=1V 50 80 200
Cre feedback capacitance lc=ic=0;Veg=1V;f=1MHz - 0.21 0.3 pF
fr transition frequency lc=1mA; Vge=1V; 3.5 5 - GHz
Tamb = 25 °C; f = 500 MHz
Gum maximum unilateral power gain |lc =0.5 mA; Vee=1V; - 18 = dB
(note 1) f=1 GHz; T4 =25°C
F noise figure lc=0.5mA; Veg=1V;f=1GHz - 1.8 - dB
I'=Topy Tamp= 25 °C
lc=1mA; Vge =1V, f=1GHz - 2 - dB
' = Topt; Tamp =25 °C
Note 2
|Sa1]

1. Gywm is the maximum unilateral power gain, assuming S1 is zero and Gy, = 10 log

1997 Oct 29

164

A =8y I~ 8] D




Philips Semiconductors

Product specification

NPN 5 GHz wideband transistor BFG25A/X
40 MRC038 - 1 100 MCD138
Ptot hee
) 80 l
30 =TT 1Tl [ T~
. |
20
40
10
20
0 0
0 50 100 150 200 1073 1072 107 1 10
T, (°C) Ic (mA)
Vee=1V.
Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current; typical values.
MCD139 MCD140
0.3 6
Cre fr Il
) (@GHz) i
0.2 4
0.1 2 /
g o 1 ) 4
0 2 Vog (V) £ Ig (mA)

lc=ic=0;f=1MHz

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Ve = 1V; =500 MHZ; Tomp = 25 °C.

Fig.5 Transition frequency as a function of
collector current; typical values.

1997 Oct 29

165




Philips Semiconductors

Product specification

NPN 5 GHz wideband transistor BFG25A/X
MCD141 MCD142
30 20 ‘
gain d T—-Sum ?:l;r; 7 \~\GJM
(dB) | " —~
20 [
— | )/ MSG
/ — MsG 10 L
/
10
/ a1
% 05 1.0 15 2.0 25 % 05 1.0 15 2.0 25
Ic (mA) Ig (MA)

Vee=1V; f=500 MHz.
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Fig.6 Gain as a function of collector current;
typical values.

Vee=1V;f=1GHz.

GUM = maximum unilateral power gain;
MSG = maximum stable gain.

Fig.7 Gain as a function of collector current;
typical values.
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lc=05mA; Vee=1V.
GUM = maximum unilateral power gain;
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Fig.8 Gainas a function of frequency;
typical values.
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GUM = maximum unilateral power gain;
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Fig.9 Gain as a function of frequency;
typical values.
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NPN 5 GHz wideband transistor BFG25A/X
MCD145 MCD146
4 4
F F
(dB) (dB)
3 ,f=2(‘3Hz s Jlg=2mA
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L1 500 MHz 1mA
2 =1 / 2 |
Py ~ 0.5 mA
__"‘::,/ __‘,,—'
1 1
?0—‘ 1 10 o102 108 104
I (MA) f (MHz)
Vee=1V. Vee=1V.
Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current; typical values. frequency; typical values.

stability
circle

1 McD147

lc=1mA; Vee = 1V; f = 500 MHz; Zg = 50 Q; Maximum stable gain = 15.6 dB; Fin = 1.9 dB; I'opy = 0.85, 5°% Ry/50 = 2.4.

Fig.12 Common emitter noise figure circles; typical values.
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stability
circle

OPT

1 MCD148

Ic =1 mA; Vge = 1V; f= 1000 MHz; Z = 50 Q; Maximum stable gain = 12.4 dB; Fryin = 2 dB; T'opy = 0.78, 14°; Ry/50 = 2.6.

Fig.13 Common emitter noise figure circles; typical values.

1 stability
circle

1 MCD149

lc=1mA; Ve =1V, f=2000 MHz; Zo = 50 Q; Maximum stable gain = 8.9 dB; Fyi, = 2.4 dB; Ty = 0.72, 38°; Rpy/50 = 1.9.

Fig.14 Common emitter noise figure circles; typical values.
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BFG25A/X

lo=1mA; Vee=1V; Z, =50 Q.

Fig.15 Common emitter input reflection coefficient (S11); typical values.

MCD150

lc=1mA;Vege=1V.

1359 45°
N
8 Gf—{z
1800 ,
80 40 MHz 1 4 5
—135° —45°
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Fig.16 Common emitter forward transmission coefficient (Sp4); typical values.
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i i i 5 }
\ 40 MHz

— 1350 —45°

-90° MCD153
lc=1mA; Vee=1V.

Fig.17 Common emitter reverse transmission coefficient (S1,); typical values.

1 McDi52

lc=1mA; Vce=1V; Z,=50 Q.

Fig.18 Common emitter output reflection coefficient (Sp); typical values.
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BFG25AW; BFG25AW/X

FEATURES PINNING
e Low current consumption PIN ‘ DESCRIPTION
(100 pA to 1 mA) : 8
" BFG25AW
e Low noise figure
e Gold metallization ensures ! collgetor
excellent reliability. 2 base
- 1 2
3 emitter
APPLICATIONS 4 emitter Top view MBK523
Wideband applications in UHF low BFG25AW/X '
a5 Fig.1 SOT343N.
power amplifiers, such as pocket 1 collector
telephones and paging systems. 2 emitter
3  |base MARKING
DESCRIPTION 4 emitter
= T . TYPE NUMBER CODE
NPN silicon planar epitaxial transistor
in a 4-pin dual-emitter SOT343N BFG25AW N6
plastic package. BFG25AW/X V1
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 8 \Y
Vceo collector-emitter voltage | open base - - 5 \%
Ic collector current (DC) - - 6.5 mA
Piot total power dissipation Ts<85°C - - 500 |mWwW
hee DC current gain lc=0.5mA; Vcg=1V 50 80 200
Cre feedback capacitance lc=0;Vee=1V;f=1MHz - 0.2 0.3 pF
fr transition frequency lc=1mA; Vge=1V, f=500 MHz; Tomp =25°C | 3.5 5 = GHz
Gum maximum unilateral lc=05mA;Vcg=1V;f=1GHz; Tqnp=25°C |- 16 - dB
power gain
F noise figure Ts=Topt; lc=1mA; Vece=1V;f=1GHz - 2 - dB
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 8 \"
Vceo collector-emitter voltage open base - 5 \Y
Veso emitter-base voltage open collector - 2 \Y
lc collector current (DC) - 6.5 mA
Piot total power dissipation Ts <85 °C; see Fig.2; note 1 - 500 mwW
Tstg storage temperature -65 +150 °C
T; junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 5 GHz wideband transistors BFG25AW; BFG25AW/X
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junction to soldering point | Ts < 85 °C; note 1 180 K/w
Note

1. Tsis the temperature at the soldering point of the collector pin.

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo |collector-base breakdown voltage |lc =100 uA;lg=0 - - 8 Vv
Vericeo | collector-emitter breakdown voltage |Ic =1 mA; Ig =0 - - 5 Vv
Verieso | emitter-base breakdown voltage le=100 uA; Ic =0 - - 2 \
lcBo collector leakage current open emitter; Veg=5V; lg =0 — — 50 nA
hre DC current gain lc=0.5mA;Vcg=1V 50 80 200
Cre feedback capacitance lc=0;Vge=1V;f=1MHz - 0.2 0.3 pF
fr transition frequency lc=1mA;Vge=1V;f=1GHz; |35 5 - GHz
Tamp=25 °C
Gum maximum unilateral power gain; lc=05mA;Vee=1V; - 16 - dB
note 1 f=1 GHz; Tamp=25°C
Ic=0.5mA; Vee=1V, - 8 - dB
f=2 GHz; Tgpip =25°C
F noise figure Ts=Topt; Ic=0.5mA; Vee=1V; |- 1.9 - dB
f=1GHz
Ts=Topt; lc=1mA; Vg =1V, - 2 dB
f=1GHz
Note
[S24[?

1. Guwm is the maximum unilateral power gain, assuming Sy is zero. Gy = 10 log

dB
(1-1S44]2)(1-[Sx?)
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G
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Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current; typical values.
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Fig.4 Feedback capacitance as a function of Fig.5 Transition frequency as a function of
collector-base voltage; typical values. collector current; typical values.
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NPN 5 GHz wideband transistors

BFG25AW; BFG25AW/X
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f=500 MHz; Vg =1V.

Fig.6 Gain as a function of collector current;
typical values.
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Fig.7 Gain as a function of collector current;
typical values.
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Fig.8 Gain as a function of frequency;
typical values.
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Fig.9 Gain as a function of frequency;
typical values.
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NPN 5 GHz wideband transistors BFG25AW; BFG25AW/X
MCD145 MCD146
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Fig.10 Minimum noise figure as a function Fig.11 Minimum noise figure as a function of
of collector current; typical values. frequency; typical values.
90°
T 1.0
T08
+0.6
104
102
180° 0 to

MLB977 .L 1.0

f=500 MHz; Vce=1V;lc=1mA; Z,=50 Q.

Fig.12 Common emitter noise figure circles; typical values.
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NPN 5 GHz wideband transistors

BFG25AW; BFG25AW/X

1.0
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stability T 0.6
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0° 10
MLB978 110

f=1GHz; Vce=1V;lc=1mA; Z, =50 Q.

Fig.13 Common emitter noise figure circles; typical values.

unstable
region

stability

f=2GHz; Vce =1 V;Ic=1mA; Z, =50 Q.

Fig.14 Common emitter noise figure circles; typical values.

1998 Sep 23

176




Philips Semiconductors

Product specification

NPN 5 GHz wideband transistors

BFG25AW; BFG25AW/X
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T 0:2

Vee=1V;lc=1mA;Z,=50 Q..

mBsgo L 4o

Fig.15 Common emitter input reflection coefficient (S11); typical values.
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Fig.16 Common emitter forward transmission coefficient (Sz1); typical values.
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NPN 5 GHz wideband transistors BFG25AW; BFG25AW/X
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Vee=1V;lc=1mA.

Fig.17 Common emitter reverse transmission coefficient (S1p); typical values.
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Vee=1V;lc=1mA; Z, =50 Q.

Fig.18 Common emitter output reflection coefficient (S,y); typical values.
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NPN 5 GHz wideband transistors

BFG25AW; BFG25AW/X

SPICE parameters for the BFG25W crystal

SEQUENCE No. | PARAMETER | VALUE UNIT SEQUENCE No. | PARAMETER | VALUE UNIT
1 IS 13.77 aA 36(1) VJS 750.0 mV
2 BF 85.65 - 371 MJS 0.000 -

3 NF 0.980 - 38 FC 0.988 -

4 VAF 50.80 |V Note

° IKF 1000 |A 1. These parameters have not been extracted, the
6 ISE 2199 [fA default values are shown.

7 NE 1.857 -

8 BR 16.97 -

9 NR 0.986 |- Cip

10 VAR 2.491 |V il

11 IKR 188.0 mA
12 ISC 205.1 |aA 5 (- S . -
13 NC 1.107 -

14 RB 80.00 |Q Cho = 5 = Cee
15 IRB 1.000 UA E [

16 RBM 80.00 |Q .
17 RE 7.911 Q

18 RC 5300 |Q E B

19 XTB 0.000 - E

20 EG 1110 eV

21(1) XTI 3.000 |- QLg = 50; QLg = 50; QLpe(f) = Qla eV(f/fo);

25 CJE 2030 F fo = scaling frequency = 1 GHz.

s L L Fig.19 Package equivalent circuit SOT343N.
24 MJE 0.060 -

25 TE 5112 |ps . )

6 XTF 7909 |- List of components (see Fig.19)

27 VTF 1.338 Vi DESIGNATION VALUE UNIT
28 ITF 5.662 |mA Coe 70 fF

29 PTF 15.37 |deg Cep 50 fF

30 CJC 229.0 |fF Cee 115 fF

31 vJC 394.7 |mV L1 0.34 nH

32 MJC 0.043 - L2 0.10 nH

33 XCJC 0.050 |- L3 0.25 nH

34 TR 13.26 |ns Ls 0.40 nH
85:41) CJS 0.000 = Le 0.40 nH
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PNP 5 GHz wideband transistor BFG31
FEATURES PINNING
¢ High output voltage capability PIN DESCRIPTION 4
e High gain bandwidth product 1 emitter
e Good thermal stability 2 base
¢ Gold metallization ensures 3 emitter

excellent reliability. 4 sollaator
DESCRIPTION
PNP planar epitaxial transistor U 1 Uz U 3
mounted in a plastic SOT223 -

Top view MSB002 - 1

envelope.
It is intended for wideband amplifier Fig.1 SOT223.
applications.
NPN complement is the BFG97.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. MAX. | UNIT
Vceo collector-emitter voltage open base - - -15 \

Ic DC collector current - - -100 mA
Piot total power dissipation up to Ts = 135 °C ; note 1 - - 1 W
hre DC current gain lc=-70mA; Vge=-10V; 25 = =

Tamb=25°C
fr transition frequency lc==70mA; Vce =-10V; - 5.0 - GHz
f=500 MHz; Tymp =25 °C
Gum maximum unilateral power |lg=-70 mA; Vcge=-10V; - 12 - dB
gain f =800 MHz; Tymp = 25 °C
Vo output voltage lc =-100 mA; Ve =-10 V; - 600 - mV
RL =75Q; Tamb =25 2C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veso collector-base voltage open emitter - -20 \Y
Vceo collector-emitter voltage open base — -15 \%
Veso emitter-base voltage open collector - -3 \%

Ic DC collector current - -100 mA

Piot total power dissipation up to Tg = 135 °C; note 1 - 1 w

Tstg storage temperature -65 150 °C

T junction temperature = 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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PNP 5 GHz wideband transistor BFG31
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihj-s thermal resistance from junction to up to Tg = 135 °C; note 1 40 K/W
soldering point
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage open emitter; Ic = =10 mA -20 |- = Vv
Vericeo | collector-emitter breakdown voltage open base; Ic =-10 mA -18 |- - \%
VierieBo | emitter-base breakdown voltage open collector; I = -0.1 mA -3 - - \"
lceo collector cut-off current le=0;Veg=-10V - - -1 LA
hee DC current gain lc=-70 mA; Ve =-10V; 25 - =
Tamb =25 °C
Ceb collector-base capacitance lc=0;Veg=-10V;f=1MHz; |- 1.8 - pF
Ceb emitter-base capacitance lc=0;Vegg=-10V;f=1MHz |- 5 - pF
Cre feedback capacitance lc=0;Vce=-10V;f=1MHz; |- 1.6 - pF
Tamb =25°C
fr transition frequency lc=-70mA; Vge =-10V; - 5 - GHz
f =500 MHz; Tomp =25 °C
Gum maximum unilateral power gain; note 1 lc=-70 mA; Vce =-10 V; - 16 - dB
f =500 MHz; Tymp =25 °C
lc==70 mA; Vcg =-10V; - 12 - dB
f =800 MHz; Tymp =25 °C
Vo output voltage note 2 - 600 |- mV
Vo output voltage note 3 - 550 |- mV
Notes
[s21/

1. Gum is the maximum unilateral power gain, assuming Syz is zero and Gy, = 10 log

(1-]844)A(1 - 529?)

2. dim=-60dB;Ic=-70 mA; Vcg =-10 V; RL = 75 Q; Tamp = 25 °C;
Vp =V, at diy = -60 dB; f, = 850.25 MHz;
Vq =V, -6 dB; fq = 858.25 MHz;
Vi =V, -6 dB; f, = 860.25 MHz;
measured at fp.q_r) = 848.25 MHz.
3. dim = —60 dB (DIN 45004B); Ic = -70 mA; Vcg = —10 V; R = 75 Q; Tamp = 25 °C;
Vp = Vo = at dim = 60 dB; f, = 445.25 MHz;
Vg = Vo -6 dB; fq = 453.25 MHz;
V=V, -6 dB; f, = 455.25 MHz;
measured at f(p.q_r) = 443.25 MHz.
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PNP 5 GHz wideband transistor BFG31
MBB344 MBB345
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Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current.
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Fig.4 Feedback capacitance as a function of
collector-emitter voltage.

-1 (mA)

Ve =-10V; Tamp = 25 °C.

Fig.5 Transition frequency as a function of
collector current.
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PNP 5 GHz wideband transistor BFG31
MBB348 MBB349
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Vee = =10 V; Vo = 850 mV; Tamp = 25 °C;
flprq.r) = 443.25 MHz.

Ve = =10 V; Vo = 550 MV; Tamp = 25 °C;
flprar) = 848.25 MHz.

Vee =-10V; Vo = 50 dBMV; Tams = 25 °C;
f(ps) = 450 MHz.

Fig.8 Second order intermodulation distortion
as a function of collector current.

Fig.6 Intermodulation distortion as a function Fig.7 Intermodulation distortion as a function
of collector current. of collector current.
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Voe =10 V; Vg = 50 dBMV; Tamp = 25 °C;
flpsq) = 810 MHz.

Fig.9 Second order intermodulation distortion
as a function of collector current.
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NPN 4 GHz wideband transistor BFG35
DESCRIPTION PINNING
NPN planar epitaxial transistor PIN DESCRIPTION 4
mounted in a plastic SOT223 ] it
envelope, intended for wideband SN S
amplifier applications. It features high 2 base
output voltage capabilities. 3 emitter
4 collector
U 1 U 2 U 3
Top view MSB002 - 1
Fig.1 SOT223.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - - 18 \Y
Ic DC collector current = = 150 mA
Piot total power dissipation up to Tg = 135 °C (note 1) - - 1 w
hre DC current gain Ilc=100mA; Vce =10V, T;=25°C |25 70 -
fr transition frequency Ic =100 mA; Vce=10V; = 4 = GHz
f =500 MHz; Tamp = 25 °C
Gum maximum unilateral power gain | Ic = 100 mA; Vge =10 V; - 15 - dB
f =500 MHz; Tyyp =25 °C
lc =100 mA; Ve =10V, - 11 - dB
f =800 MHz; Tamp =25 °C
Vo output voltage Ilc =100 mA; Vee=10V; - 750 - mV
dim =-60dB; R =75 Q;
fp+q-r) = 793.25 MHZz; Tamp = 25 °C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 \Y
Vceo collector-emitter voltage open base = 18 \%
Vego emitter-base voltage open collector - 2 V
Ic DC collector current - 150 mA
Piot total power dissipation up to Tg = 135 °C (note 1) - 1 W
Tstg storage temperature —65 +150 |°C
T junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 4 GHz wideband transistor BFG35
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to soldering point |up to Tg =135 °C (note 1) 40 KIW
Note

1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=10V - - 1 UA
hee DC current gain lc =100 mA; Vge =10V 25 70 -
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz |- 2 - pF
Co emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz |- 10 - pF
Crs feedback capacitance lc=0;Vcg=10V;f=1MHz - 1.2 - pF
fr transition frequency lc =100 mA; Vge =10 V; - 4 - GHz
f =500 MHz; Tamp = 25 °C
Guwm maximum unilateral power gain lc =100 mA; Vce =10 V; - 15 — dB
(note 1) f =500 MHz; Tamp = 25 °C
lc =100 mA; Vce =10V, - 1 = dB
f =800 MHz; Tymp = 25 °C
Vo output voltage note 2 - 750 - mV
note 3 - 800 - mV
do second order intermodulation note 4 - -55 - dB
distortion note 5 . 57 = dB
Notes |521| 5

1. Gywm is the maximum unilateral power gain, assuming Sy, is zero and Gy = 10 log

(1~ \511\2)(1 = \322|2)

2. dim =-60dB (DIN 45004B); Ic = 100 mA; Ve =10 V; RL =75 Q; Tamp =25 °C
Vp =V, at di, = -60 dB; f, = 795.25 MHz;
Vq = Vo -6 dB; fq = 803.25 MHz;
V.=V, -6 dB; f, = 805.25 MHz;
measured at fp.q-r) = 793.25 MHz.
3. dim =-60 dB (DIN 45004B); Ic =100 mA; Vce=10V; RL =75 Q; Tamp =25 °C
Vp =V, at dim = -60 dB; f, = 445.25 MHz;
Vq =V, -6 dB; f = 453.25 MHz;
V=V, -6 dB; f, = 455.25 MHz;
measured at fp.q-r) = 443.25 MHz.
4. lc =60 mA; Vce=10V; RL =75 Q;
Vp = Vg =V, =50 dBmV;
f(p+q) = 450 MHz; f, = 50 MHz; f; = 400 MHz.
5. 'C =60 mA; VCE =10 V; HL= 75 Q;
Vp =Vq= Vo =50dBmV;
f(p+q) = 810 MHz; f, = 250 MHz; f = 560 MHz.
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NPN 4 GHz wideband transistor BFG35
Vec
VBB
. output
; ki 750
- €1 L2
e |7
.’_ c2
) MBB284
Fig.2 Intermodulation and second harmonic test circuit.
List of components (see test circuit)

DESIGNATION DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C3, C5,C6 | multilayer ceramic capacitor 10 nF 2222 590 08627
C2,C7 multilayer ceramic capacitor 1pF 2222 851 12108
C4 (note 1) miniature ceramic plate capacitor | 10 nF 2222 629 08103
L1 microstrip line 75 Q length 7mm;

width 2.5 mm
L2 microstrip line 75 Q length 22mm;
width 2.5 mm
L3 (note 1) 1.5 turns 0.4 mm copper wire int. dia. 3 mm;
winding pitch 1 mm
L4 microstripline 75 Q length 19 mm;
width 2.5 mm
L5 Ferroxcube choke 5uH 3122 108 20153

L6 (note 1) 0.4 mm copper wire =25 nH length 30 mm
R1 metal film resistor 10 kQ 2322 180 73103
R2 (note 1) metal film resistor 200 Q 2322 180 73201
R3, R4 metal film resistor 27 Q 2322 180 73279

Note

1. Components C4, L3, L6 and R2 are mounted on the underside of the PCB.
The circuit is constructed on a double copper-clad printed circuit board with PTFE dielectric (e, = 2.2);
thickness 46 inch; thickness of copper sheet 35 inch.
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Fig.3 Intermodulation test circuit printed circuit board.
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NPN 4 GHz wideband transistor BFG35
MBB336 MBB361
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Fig.5 DC current gain as a function of collector
Fig.4 Power derating curve. current.
MBB381 MBB357
3 8
fr
Cre (GHz)
(pF)
6
PYIRY
N~ 4 - i
\\\ A
1 E— //
2
0 0
0 4 8 12 16 20 0 40 80 120 160

le=0;f=1MHz; Tj= 25 °C.

Fig.6 Feedback capacitance as a function of
collector-emitter voltage.

Ic (MA)

Ve =10 V; f = 500 MHz; T; = 25 °C

Fig.7 Transition frequency as a function of
collector current.
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NPN 4 GHz wideband transistor BFG35
MBB386 MBB385
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Gum \ m y
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=65
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Ic =100 mA; Vcg =10 V; Tamp = 25 °C.

Fig.8 Maximum unilateral power gain as a
function of frequency.

Ve = 10 V; Vo = 800 MV; fip,q-r) = 443.25 MHZ; Tamb = 25 °C.

Fig.9 Intermodulation distortion as a function of
collector current.
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Fig.10 Intermodulation distortion as a function of
collector current.
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Vee = 10 V; Vo = 50 dBMV; f(p.q) = 450 MHZ; Tamp = 25 °C.

Fig.11 Second order intermodulation distortion as
a function of collector current.
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NPN 4 GHz wideband transistor

BFG35

MBB384
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\
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a function of collector current.
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Vee = 10 V; Vo = 50 dBMV; fp,q) = 810 MHZ; Tamp = 25 °C.

Fig.12 Second order intermodulation distortion as
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NPN 4 GHz wideband transistor BFG35

MBB380

Ic = 100 MA; Ve = 10 V; Tamp = 25 °C; Zo = 50 Q.

Fig.13 Common emitter input reflection coefficient (Sy4).
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o
60°
300
bio
1800l| 5040 30 20 -
l—(P
1500 30°
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900 MBB286

Ic =100 mA; Veg = 10 V; Tamp = 25 °C.

Fig.14 Common emitter forward transmission coefficient (Sz1).
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NPN 4 GHz wideband transistor BFG35

90°

1200 60°
1509, 300
1800 | G102 03 04 05 06 jow
| -
1500 300
1200 60°

90° MBB285

Ic =100 mA; Veg = 10 V; Tamp = 25 °C.

Fig.15 Common emitter reverse transmission coefficient (Sy2).

MBB379

Ic =100 MA; Ve = 10 V; Tamp = 25 °C; Zo = 50 Q.

Fig.16 Common emitter output reflection coefficient (Syy).
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NPN 8 GHz wideband transistors BFG67; BFG67/X; BFG67/XR
R A R i B BRSPS R (bR R A o T e S e M S e 5 e T NG S 5 A R s S AN
FEATURES PINNING
 High power gain DESCRIPTION
o ea fi PIN

LA BFG67 BFG67/X BFG67/XR
* Higa transnfon Trequency 1 collector collector collector
¢ Gold metallllzatllqn ensures > T pom——— amitier

excellent reliability.

3 emitter base base
APPLICATIONS 4 emitter emitter emitter

Wideband applications in the GHz
range, such as satellite TV tuners and
portable RF communications
equipment.

DESCRIPTION

NPN silicon transistor in a 4-pin,
dual-emitter SOT143B plastic ‘= 3 3] [-*
package. Available with in-line emitter
pinning (BFG67) and cross emitter
pinning (BFG67/X). Version with
reverse pinning (BFG67/XR) also 1 =12 ZH [:11
available on request.

Top view MSBO14 Top view MSB035
MARKING
TYPE NUMBER CODE
BFG67 (Fig.1) V3
: Fig.1  Simplified outline Fig.2 Simplified outline
BFG67/X (Fig.1 V12
(Fig 1) SOT143B. SOT143R.
BFG67/XR (Fig.2) V26
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Vceo collector-emitter voltage open base - 10 \
lc collector current (DC) - 50 mA
Piot total power dissipation Ts<65°C - 300 mW
Cre feedback capacitance lc=ic=0;Vcg=8V;f=1MHz 0.5 - pF
fr transition frequency lc=15mA; Vce =8V, f =500 MHz 8 - GHz
Gum maximum unilateral power |lc=15mA; Vcg=8V; 17 - dB
gain Tamp=25°C; =1 GHz
F noise figure Is=Topt; Ilc=5mA; Vce=8V, 1.3 - dB
Tamp= 25 °C; f=1'GHz
Ig= I‘op,; lc=5mA;Vge=8Y; 2.2 = dB
Tamp=25"°C}it =2 GHz
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NPN 8 GHz wideband transistors

BFG67; BFG67/X; BFG67/XR

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veceo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 Vv
Vego emitter-base voltage open collector - 2.5 Vv
Ic collector current (DC) - 50 mA
Piot total power dissipation Ts <65 °C; see Fig.3; note 1 - 380 mwW
Tstg storage temperature range -65 150 °C
T junction temperature - 175 °c
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to soldering point | note 1 290 KW

Note

1. Tsis the temperature at the soldering point of the collector pin.

MBC984 - 1

400
Prot
(mW)
300
N\
200 \\
100 \\\
0
0 50 100 150 200
T(°C)
Fig.3 Power derating curve.
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NPN 8 GHz wideband transistors

BFG67; BFG67/X; BFG67/XR

CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector leakage current Veg=5V;lg=0 - - 50 nA
hre DC current gain lc=15mA; Vcg=5V 60 100 =
fr transition frequency Ic =15 mA; Vge = 8 V; f = 500 MHz - 8 = GHz
Cc collector capacitance le=ig=0;Vcg=8V;f=1MHz - 0.7 - pF
Ce emitter capacitance lc=ic=0;Veg=0.5V,; f=1MHz - 1.3 - pF
Cis feedback capacitance lc=ic=0;Vcg=8V;f=1MHz - 0.5 - pF
Gum maximum unilateral power |lc=15mA; Vce=8V, - 17 - dB
gain; note 1 Tamb= 25°C; f=1 GHz
lc=15mA;Vce =8V, = 10 = dB
Tamp'=25°C; f=2 GHz
F noise figure I's=Topt; lc=5mA; Vce =8V - 1.3 = dB
Tamp=25°C; f=1GHz
I's=Topt; lc=15mA; Vce =8V, - 1.7 - dB
Tamb = 25°C; =1 GHz
lc=5mA;Vceg =8V, = 25 = dB
Tamp = 25°C; f=2 GHz; Zg =60 Q
lc=15mA; Vce=8Y; - 3 - dB
Tamb =25 °C; f=2 GHz; Zg =60 Q
Note | 321|2

1. Gywm is the maximum unilateral power gain, assuming Sz is zero and G = 10 log
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NPN 8 GHz wideband transistors

BFG67; BFG67/X; BFG67/XR

MBB301
120
hre

80

40

0

0 20 0
Veg=5V.

Fig.4 DC current gain as a function of collector

MBB302

0.8
Cre

(pF) \\

0.6

04

0.2

2 16
Ves (V)

lo=ic=0;f=1MHz.

Fig.5 Feedback capacitance as a function of

Vee=8V; Tamp =25 °; f =2 GHz.

Fig.6 Transition frequency as a function of
collector current.

current. collector-base voltage.
MBB303 MBB304
10 25
i gain
(GHz) (dB)
8 P = 20 MSG G max
/ // I —
/ A Gum
6 V 15 /
4 // 10
2 / 5
. 0 10 o 0 0 20 30
20 30 40 1 40
Ic (mA) Ic (mA)

Vee=8V;f=1GHz.

Gym = maximum unilateral power gain;
MSG = maximum stable gain;

Gmax = maximum available gain.

Fig.7 Gain as a function of collector current.
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NPN 8 GHz wideband transistors BFG67; BFG67/X; BFG67/XR

MBB305

Vee=8V;Ilc=5mA.

Gym = maximum unilateral power gain;
MSG = maximum stable gain;
Gmax = maximum available gain.

Fig.8 Gain as a function of frequency.

50 50 MBB306
gain gain
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40 40 N
\\ \\
~ ™~
30 NG um H“\ \Cum
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10 10° 10°  fmmz) 10° 10 10 10° fmuzy 10°

Vee=8YV; lc=15mA.

Gym = maximum unilateral power gain;
MSG = maximum stable gain;
Gmax = maximum available gain.

Fig.9 Gain as a function of frequency.

MBB307

Gmax = maximum available gain.

Fig.10 Gain as a function of frequency.

. 4 mAEE
gain & f=2GHz
= ™ (dB)

40 N

N \\G um 3
™ 1 GHz
N Anp
30 . 2H
MsG T\ — (11T
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N
20 k:\ 8 ///
\\\G max :::;A::’/
1
0 N\
0
2 3 4 0
10 10 10 10 1 10 100
f (MH:
(MHz) I (mA)
Ve =8V, g =30 mA.
Gym = maximum unilateral power gain; _
MSG = maximum stable gain; Vee=8V.

Fig.11 Minimum noise figure as a function of
collector current.
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NPN 8 GHz wideband transistors

BFG67; BFG67/X; BFG67/XR

0
102

Vee=8V.

frequency.

f (MHz)

Fig.12 Minimum noise figure as a function of

104

BFG67/X
f Vce Ic
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500 8 5
Noise Parameters
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Fmin Rn/50
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o stability
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MBB317

Zo=50Q.

Fig.13 Noise circle figure.
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NPN 8 GHz wideband transistors BFG67; BFG67/X; BFG67/XR
BFG67/X
] Ve T "
(MHz) v) (mA) . —
1000 8 5
Noise Parameters Fo
s
Frnin Gamma (opt) a 5@
0
@B) [(mag) [ ang) | " "
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Fig.14 Noise circle figure.
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Fig.15 Noise circle figure.
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NPN 8 GHz wideband transistors BFG67; BFG67/X; BFG67/XR

MBB314

Vee=8V;lc=15mA; Zo =50 Q.

Fig.16 Common emitter input reflection coefficient (S11).
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Fig.17 Common emitter forward transmission coefficient (Sp4).
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NPN 8 GHz wideband transistors BFG67; BFG67/X; BFG67/XR

MBB312

Vee=8V;Ic=15mA.

120°

150°

b

,05 04 03 02 0.1

180

150°

90° mBB311

Voe=8V;lg=15mA.

Fig.19 Common emitter output reflection coefficient (Szp).
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NPN 5 GHz wideband transistor BFG92A/X
FEATURES PINNING
Hi .
* High power gain PIN DESCRIPTION q E —3
e Low noise figure 1 collector
e Gold metallization ensures 2 emitter
excellent reliability. 3 oSt — —
4 emitter -]
APPLICATIONS Tapview p—
Wideband applications in the UHF
and microwave range. Marking code: V14.
DESCRIPTION Fig.1 SOT143B.
Silicon NPN transistor in a 4-pin,
dual-emitter SOT143B plastic
package.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vceo collector-base voltage - — 20 \Y
Vceo collector-emitter voltage ~ — 15 \
Ic collector current (DC) B = 25 mA
Piot total power dissipation Ts<60°C - - 400 mwW
Cre feedback capacitance lc=ic=0;Veg=10V;f=1MHz - 0.35 - pF
fr transition frequency lc=15mA; Vce=10V; f=500 MHz |3.5 ) - GHz
Gum maximum unilateral power |lc=15mA; Vce=10V; Tamp =25 °C; |- 16 - dB
gain f=1GHz
lc=15mA; Vce=10V; Tamp =25 °C; |- 11 - dB
f=2GHz
F noise figure Is=Topt; lc=5mA; Vee =10V, - 2 - dB

Tamb =25 °C; f=1 GHz
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NPN 5 GHz wideband transistor BFG92A/X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 20 \
Vceo collector-emitter voltage open base - 15 \
VEBoO emitter-base voltage open collector - 2 \Y
Ic collector current (DC) - 25 mA
Piot total power dissipation Ts <60 °C; note 1 - 400 mW
Tetg storage temperature range -65 150 °C
T junction temperature - 175 °C
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point | note 1 290 KIW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Iceo collector leakage current le=0;Veg=10V - - 50 nA
hee DC current gain lc=15mA; Vce=10V 40 90 -
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz - 0.6 - pF
Ce emitter capacitance lc=ic=0;Veg=10V; f=1 MHz - 0.9 - pF
Cre feedback capacitance lc=ic=0;Vecg=10V;f=1MHz - 035 (- pF
fr transition frequency lc=15mA; Vce =10V, f =500 MHz | 3.5 5 = GHz
Gum maximum unilateral power gain; |lg =15 mA; Vce=10V; - 16 - dB
note 1 Tamb =25°C; f=1GHz
lc=15mA; Vce=10V; - 11 - dB
Tamp =25 °C; fi=2 GHz
F noise figure I's=Topt; lc=5mMA; Vce =10V, - 2 - dB
Tamp=1259C; fi=1 GHz
Ts=Topt; lc=5mA; Vce =10 V; - 3 - dB
Tamb =25 °C; =2 GHz
Note
[S21/

1. Gyw is the maximum unilateral power gain, assuming Sy is zero and G, = 10 log
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NPN 5 GHz wideband transistor BFG92A/X
MBB963 - 1 MCD074
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(mWw) hee
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200 \\
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] ) Fig.3 DC current gain as a function of collector
F|gZ Power deratlng curve. current; typ|ca| values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Vee = 10 V; Tams = 25 °C; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.
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NPN 5 GHz wideband transistor BFG92A/X
30 l MCDOZT 30 McDo78
gain MSG gain
(dB) o _H (dB)
MSG
20 /r/ Gum 20 =
44"' G
um
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0 0
0 5 10 15 20 25 0 5 10 15 20 25
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Vee =10V, f =500 MHz.

Fig.6 Gain as a function of collector current;
typical values.

Vee=10V;f=1GHz.

Fig.7 Gain as a function of collector current;

Voe=10V; I =5 mA.

Fig.8 Gain as a function of frequency; typical
values.

typical values.
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Fig.9 Gain as a function of frequency; typical
values.
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NPN 5 GHz wideband transistor BFG92A/X
MCDo081 MCD082
4 1 4 T T T 7T
E y 1=2GHz ¢ /ICJ=ISmA
(dB) e (@8) —
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3 = 3 74 5mA
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L] L
=
1 1
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Vee=10V. Vee=10V.
Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current; typical values. frequency; typical values.

stability circle

Z,=50Q. 1 MCD083
Maximum stable gain = 23.9 dB.

Fig.12 Common emitter noise figure circles; typical values.
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NPN 5 GHz wideband transistor _ BFG92A/X

Z,=50 Q.
Maximum stable gain = 19.9 dB.

Fig.13 Common emitter noise figure circles; typical values.

N : “e\\%\

Zo=50 Q.

Fig.14 Common emitter noise figure circles; typical values.
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NPN 5 GHz wideband transistor BFG92A/X

1 MCD086

Vee=10V;Ic =15 mA.

Fig.15 Common emitter input reflection coefficient (S14); typical values.
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1800 —t t 4OI:AH2 t t g T
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~135° —45°

—90° McDo72
Vee=10V;ic=15mA.

Fig.16 Common emitter forward transmission coefficient (S»1); typical values.
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NPN 5 GHz wideband transistor BFG92A/X

90°

135° 459

3 GHz
40
1807 MHZZN b o8 os2 046 020°

~1350 -45°

-90° MCDO71

Vee=10V; lc =15 mA.

Fig.17 Common emitter reverse transmission coefficient (S12); typical values.

1 MCDO073

Voe =10 V; Ig = 15 mA.

Fig.18 Common emitter output reflection coefficient (Spp); typical values.
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NPN 5 GHz wideband transistor BFG92A/X

PSR Paramst e RFANIAN dls SEQUENCE No.| PARAMETER | VALUE | UNIT
SEQUENCE No.| PARAMETER | VALUE UNIT 36 (note 1) VJS 750.0 mV
1 1S 411.8 aA 37 (note 1) MJS 0.000 =

2 BF 102.6 = 38 FC 850.0 m

3 NF 9972 |m Note

4 VAF 62.67 v 1. These parameters have not been extracted,

5 IKF 3.200 A the default values are shown.

6 ISE 4.010 fA

7 NE 1.577 -

8 BR 18.10 = Ceb

9 NR 996.2 m 1H

10 VAR 3.369 Vv

L1 L L2

11 IKR 1.281 A B 0—"" "0 B Clo———¢""""—0C
12 ISC 279.9 aA =

13 NC 1.075 - Che == ==Coe

14 RB 10.00 Q E Lg

15 IRB 1.000 A MBC964
16 RBM 10.00 Q E ”

74 RE 1.164 Q

18 RC 2320 [Q =

19 (note 1) XTB 0.000 |-

20 (note 1) EG 1110 |eV Ul =00 Qle=80.

Qlgg (f) = Qs V (f/fo).

21 (note 1) XTI 3.000 i f, = scaling frequency = 100 MHz.

22 CJE 890.5 fF ) ) o

23 VJE 5000 py Fig.19 Package equivalent circuit SOT143B.
24 MJE 258.5 m

25 TF 1549  |ps

26 XTF 3914 . List of components (see Fig.19)

27 VTF 2.152 \% DESIGNATION VALUE UNIT
28 ITF 213.7 mA Chbe 84 fF

29 PTF 0.000 deg Cob 17 fF

30 CJdC 5465 |fF Gz 191 fF

31 vJC 380.8 mV L1 0.12 nH

32 MJC 202.9 m L2 0.21 nH

33 XCJC 150.0 m L3 0.06 nH

34 TR 5.618 ns Lg 0.95 nH

35 (note 1) CJs 0.000 = Le 0.40 nH
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NPN 6 GHz wideband transistors

BFG93A; BFG93A/X

FEATURES PINNING
¢ High power gain PIN DESCRIPTION 4 3
e Low noise figure BFG93A = H
e Gold metallization ensures 1 actor
excellent reliability. e
2 base
3 | emitter 11— =
APPLICATIONS !
4 emitter Top view MSBo14
Wideband applications in the UHF
and microwave range. BFGI3A/X Fig.1 SOT143B.
1 collector
DESCRIPTION 2 | emitter
NPN transistor in a 4-pin, dual-emitter L MARKING
i 4 emitter
SOT143B plastic package. ! TYPE NUMBER CODE
BFG93A R8
BFG93A/X V15
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - - 15 \Y
Vceo collector-emitter voltage | open base - - 12 \Y
Ic collector current (DC) - - 35 mA
Piot total power dissipation Te £85°C - - 300 mwW
Cre feedback capacitance Ic=ic=0;Veg=5V;f=1MHz - 0.6 - pF
fr transition frequency lc =30 mA; Ve =5V, f =500 MHz 4.5 6 - GHz
Gum maximum unilateral lc=30mA; Vce=8V; Tamp=25°C; |- 16 - dB
power gain f=1GHz
lc=30mA; Vcg=8V; Tamp=25°C; |- 10 - dB
f=2GHz
F noise figure Ts=Topt; lc=5mA;Vce =8V, - 1.7 - dB
Tamb =25 °C; f =1 GHz
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NPN 6 GHz wideband transistors

BFG93A; BFG93A/X

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 15 \Y
Vceo collector-emitter voltage open base - 12 Vv
Veso emitter-base voltage open collector - 2 Vv
Ic collector current (DC) - 35 mA
Prot total power dissipation Ts <85 °C; note 1 - 300 mwW
Tstg storage temperature range -65 +150 °C
Tj junction operating temperature - 175 °C
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-s thermal resistance from junction to soldering point | note 1 290 K/w
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lco collector leakage current le=0;Veg=5V - - 50 nA
hee DC current gain lc=30mA; Vcg=5V 40 90 -
Ce collector capacitance le=ie=0;Veg=5V;f=1MHz - 0.9 - pF
Ce emitter capacitance lc=ic=0;Vgg=5V;f=1MHz - 1.9 - pF
Cre feedback capacitance lc=ic=0;Veg=5V;f=1MHz - 0.6 - pF
fr transition frequency Ic =830 mA; Vce =5 V; f =500 MHz 45 6 - GHz
Gum maximum unilateral power Ic=830mA; Vce=8V; Taqmp =25°C; |- 16 - dB
gain; note 1 f=1GHz
lc=80mA; Vg =8V; Tamp=25°C; |- 10 - dB
f=2GHZz
F noise figure I's=Topt; lc=5mA; Vce =8V, - 17 - dB
Tamb =257C; f= 1GHz
Is=Topt; lc=5mA; Vce =8 V; - 23 - dB
Tamb = 25 °C; f = 2 GHz
Note
S22

1. Gywm is the maximum unilateral power gain, assuming Si is zero and Gy = 10 log
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400 MBG245 120 MCD087
Prot
(mw) heg
300
80
200 \
N
\ 40
100 N
0 0
0 50 100 150 200 0 10 2 j=(may 20
T, (°0)
Vee=5V.
Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current; typical values.
MCD089
10 ICD088 8
c re fT
(pF) - (GHz)
! \\ 6 —
\\ J /
0.6 — — /
d /
04
2
0.2 ]
0 0
0 4 8 12 16 0 10 20 30 40
Veg (V) Ic (mA)

lc=ig=0;f=1MHz.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Vee=5V; Tamp = 25 °C; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.
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30 c00% a0 MCDO91
gain MSG__| gain
dB (dB)
. A~ |
20 z Gym— 20 MSG__|
/ L~ ol
/ — |
7 Gum
10 10
0 0
0 10 20 30 40 0 10 20 30 40
Ig (MA) I (MA)
Ve =8 V; f = 500 MHz. Vee=8V;f=1GHz
Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of collector current;
typical values. typical values.
&5 MCD092 50 MCD093
gain gain
(dB) NG (dB) N
40 \ e 40 \ |G
h N UM
N MSG |Th
30 MSC? ~N 30 B
\ \
N N
20 v 20 N
N N\ G max

A
10 & 10 N

0 0
2 3 4 2 3 4
10 10 1 1 1 1 1 1
o 0 0 0 ¢ iz 10
(MHz)
Voe=8V;lg=10mA. Vee =8V; I = 30 mA.
Fig.8 Gain as a function of frequency; typical Fig.9 Gain as a function of frequency; typical
values. values.
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MCD0%4

4
S 1]
(dB) ~ 7 f=2GHz
5 ™~
1‘GTZ‘__r___
2 ~ 500 MHz | ||
— 7 "
- /
1
01 10 ,c(mA)l 102
Vee=8V.

Fig.10 Minimum noise figure as a function of
collector current; typical values.

MCD095

2 7

Ic =30 mA A

WA
LA A

10 mA/,//

5mA
0
102 10° f (MH2) 104

Vee=8V.

Fig.11 Minimum noise figure as a function of
frequency; typical values.

stability
circle

Z,=50Q.
Maximum stable gain = 22.2 dB.

1 MCD096

Fig.12 Common emitter noise figure circles; typical values.
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Z,=50 Q.
Maximum stable gain = 10.4 dB.

Fig.13 Common emitter noise figure circles; typical values.

Z,=50 Q.

Fig.14 Common emitter noise figure circles; typical values.
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1 MCD099
VCE=8V; lc=30mA;Zo=5OQ.

Fig.15 Common emitter input reflection coefficient (S++).

90°

—4350 L -45°

-90°
Voe =8 V; Ig = 30 MA; Rmax = 50 Q. EET

Fig.16 Common emitter forward transmission coefficient (Sz1).
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o == o
135 3GHz 45

40 MHz

180° T T T ] 00
0.04 0.08 0.12 0.16 0.20

~1350 -45°

-90°
Ve =8 V; Ig = 30 MA; Rmayx = 0.2 Q. i

Fig.17 Common emitter reverse transmission coefficient (S12).

1 MmcD101

Vee =10V; Ig = 15 mA; Zo =50 Q.

Fig.18 Common emitter output reflection coefficient (Sz2).
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SPICE parameters for BFR91A(/X) die

SEQUENCE No.| PARAMETER | VALUE UNIT SEQUENCE No.| PARAMETER | VALUE UNIT
1 IS 1.328 fA 36 (note 1) VJs 750.0 mV
2 BF 102.0 - 37 (note 1) MJS 0.000 -
3 NF 1.000 - 38 FC 800.0 m
4 VAF 51.90 Vv Note
5 IKF 8.155 A 1. These parameters have not been extracted,
6 ISE 13.90 fA the default values are shown.
7 NE 15.12 -
8 BR 17.69 -
9 NR 994.0 m Ccb
10 VAR 3280 |V it
A IKR 10.00 A e
L1 B L2
12 ISC 1.043 aA Bo—""g 0B Co—4"""0C
13 NC 1.189 "
14 RB 10.00 Q Cpe == = Cce
15 IRB 1.000 HA % Lg
16 RBM 10.00 Q MBC964
17 RE 763.6 mQ } i
18 RC 9.000 Q
19 (note 1) XTB 0.000 - E
20 (note 1) EG 1.110 EV BB B
21 (note 1) XTI 3.000 - Qlgg (f) = Qlag Y (H).
29 CJE 2.032 pF fc = scaling frequency = 1000 MHz.
e WIE S i Fig.19 Package equivalent circuit SOT143B.
24 MJE 290.0 m
25 TF 6.557 ps ] )
26 XTF 38.97 - List of components (see Fig.19)
27 VTF 10.93 Vv DESIGNATION VALUE UNIT
28 ITF 521.0 mA Che 84 fF
29 PTF 0.000 deg Ceo 17 fF
30 CJC 1.003 pF Cee 191 fF
31 vJC 340.8 mV L1 0.12 nH
32 MJC 194.2 m L2 0.21 nH
33 XCJC 120.0 m L3 0.06 nH
34 TR 3.073 ns Lg 0.95 nH
35 (note 1) CJs 0.000 F Le 0.40 nH
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FEATURES PINNING
* High power gain PIN DESCRIPTION 4
e Low noise figure 1 emitter
¢ Low intermodulation distortion 2 base
e Gold metallization ensures 3 emitter
excellent reliability. 4 colisctar
DESCRIPTION U |_' U
NPN transistor mounted in a plastic 1 2 3
SOT223 envelope. It is primarily Top view MSB002- 1
intended for use in communication )
and instrumentation systems. Fig.1 SOT223.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - - 15 \
Vceo collector-emitter voltage open base - - 12 V
Ilc DC collector current - - 60 mA
Piot total power dissipation up to Ts = 140 °C (note 1) - - 700 |mW
Cre feedback capacitance lc=0;Vce=10V;f=1MHz - - 0.8 pF
fr transition frequency lc=45mA; Vce=10V;f=1GHz; |4 6 - GHz
Tamb=25°C
Gum maximum unilateral power gain lc=45mA;Vcg=10V;f=1GHz; |11.5 |13.5 |- dB
Tamb =25 °C
Vo output voltage lc=45mA; Vce=10V; - 500 |- mV
dim =-60dB; R. =75 Q;
f=800 MHz; Tymp =25 °C
PL1 output power at 1 dB gain lc=45mA; Vce=10V;f=1GHz; |- 215 |- dBm
compression Tamp =25 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 15 Vv
Vceo collector-emitter voltage open base - 12 \"
Vegso emitter-base voltage open collector - 2 Vv

Ic DC collector current - 60 mA
Piot total power dissipation up to Tg = 140 °C (note 1) - 700 mWwW
Tstg storage temperature -65 |[150 *C)
T junction temperature = 175 |°C
THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rinj-s thermal resistance from junction to up to Tg = 140 °C (note 1) 50 K/W
soldering point

Note

1. Tsis the temperature at the soldering point of the collector tab.
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CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=10V - - 100 |nA
hee DC current gain lc=30mA; Vcg=5V 45 90 -
Ilc=45mA; Vg =10V - 100 |-
Cc collector capacitance le=ig=0;Veg=10V; f=1MHz - 09 |2 pF
Ce emitter capacitance Ic=ig=0;Veg=0.5V; f=1MHz - 29 |45 pF
Cre feedback capacitance lc=ic=0;Vee=10V; f=1MHz - 05 |08 pF
fr transition frequency lc=45mA;Vee=10V; f=1GHz; |4 - - GHz
Tamb =25 °C
lc=80mA; Ve =5V; f=1GHz; 4 6 - GHz
Tamp=i25°C
Gum maximum unilateral power gain lc=45mA;Vce=10V; f=1GHz, |11.5 |135 |- dB
(note1) Tamb = 25 °C
F minimum noise figure Is=Topt; lc=45mA; Vce=10V, - 27 |- dB
f =500 MHz
Is=Topt; lc=45mA; Vee=10V;, |- 3 - dB
f=1GHz
Vo output voltage note 2 - 500 |- mV
do second order intermodulation note 3 - -51 |- dB
distortion
PL1 output power at 1 dB gain lc=45mA;Vce=10V; R.=50Q; |- 215 |- dBm
compression Tamb = 25 °C; measured at f = 1 GHz
ITO third order intercept point note 4 - 34 |- dBm
Notes

1.

s 2
Gyw = 10 Io [S21

9
(1=[Su[)(1 =[Sz

dB.

Gywm is the maximum unilateral power gain, assuming S+ is zero and

2. dim =-60 dB (DIN 45004B, par 6.3: 3-tone); Ic =45 mA; Vce =10 V; R =75 Q; Tamp = 25 °C;

Vp = Vo at di = -60 dB; f, = 795.25 MHz;

Vq=Vo-6dB; V,=Vo-6dB;
fq = 803.25 MHz; f = 805.25 MHz;
measured at f(p,q_) = 793.25 MHz.

Vq=Vo=280mV;
fo = 250 MHz; fy = 560 MHz;
measured at fi,,q) = 810 MHz.

fo = 1000 MHz; f, = 1001 MHz;
measured at fop_q) and fioq_p).
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+V,
+VgB © cc
L3
10k 15 10F
1nF
output
L1 I 2470 %50
input 1ok
75 Q ” J_ DUT
2pF
l 33Q 33Q
d MBB780

L1 = L3 =5 uH micro-choke.
L2 =1 turn copper wire (0.4 mm), internal diameter 4 mm.

Fig.2 Test circuit for second and third order
intermodulation distortion.

ol

7 (____ INPUT SLUG TUNER | See [ input
DUT
TEST
FIXTURE
N ouTPUTSLUG TUNER | 558 T output
MBB789

Fig.3 Measurement set-up for third order
intercept point and 1 dB gain compression.

MBB790

800

Ptot
(mW)

600

\
. \

Fig.4 Power derating curve.

MCDo87

120

80

40

Ic (ma) 30

Vee=10V; Tj=25°C

Fig.5 DC current gain as a function of collector
current.

September 1995

223



Philips Semiconductors Product specification

NPN 6 GHz wideband transistor BFG94
4 MBB791 8 MCD089
[of
(p'rf) G’J
08 \ (GH2)
6
/
N 2
06 e /
v\\ % /
0.4
2
02 /
0 0
0 4 8 12 0 10 20 30 40

16
Vee ™

lc=ic=0;f=1MHz.

Fig.6 Feedback capacitance as a function of
collector-emitter voltage.

Ic (MA)

Vee=10V;f=1GHz

Fig.7 Transition frequency as a function of
collector current.

mBB792

60

Gum
(dB)

40

20
\\

40 400 f (MHz) 4000

le=45mA; Vce=10V.

Fig.8 Maximum unilateral power gain as a
function of frequency.

MBB793

40

Gyum N
(dB) \

30 \

20 N

N

10 102 108 10*

f (MHz)

le=20mA; Vge =8 V.

Fig.9 Maximum unilateral power gain as a
function of frequency.
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20 MBB794 30 MBB795
C‘;‘r’nBa)x \ gain
\ (dB)
15

\ 20

10 \
T
\ Gym
\ 10
5
. 2 3 4 ¢ 0 10 20
4 5
10 10 10° ¢ MHg 10 30 0 0
Ig (mA)
Vee=8V;f=1GHz.
le =20 mA; Vg =8 V. Gmax = maximum available stable gain.
Gym = maximum unilateral power gain.
Fig.10 Maximum available stable gain as a Fig.11 Gain as a function of collector current.
function of frequency.
~20 MBB782 <50 MBB781
d2 d3
(dB) (dB)
-40 \\ -40
N / ™.
~~—1— \
\ L
-60 -60
~80 -80 .
10 30 50 IC(mA) 70 10 30 50 lc(mA)
I = 45 MA; Vce = 10 V; f(piq) = 810 MHz. o = 45 MA; Ve = 10 V; f(piqr) = 793.25 MHz.
See test circuit, Fig.2 See test circuit, Fig.2
Fig.12 Second order intermodulation distortion as Fig.13 Third order intermodulation distortion as a
a function of collector current. function of collector current.
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4 MCD094
] 1]
(dB) ~ / f=2GHzH
\\
8
1GHz | |1}
| ]
2 — /1 500 MHz [ | |
/
<
1
01 10 lC(mA) 102

Vce=8V.

Fig.14 Minimum noise figure as a function of
collector current.
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Ic = 45 mA; Vge = 10 V.
Z6=50Q.

¥ .4 : ; i
180° 05 0 03 02 01

120°

90° MBB786

lc=45mA; Vce=10V.

Fig.18 Common emitter forward transmission coefficient (Sa1).
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Ic=45mA; Vg =10 V.

120°

Fig.19 Common emitter reverse transmission coefficient (S12).

MBB785

Ilc =45 mA; Vcg =10 V.
Zp=50Q.

Fig.20 Common emitter output reflection coefficient (Spp).
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NPN 5 GHz wideband transistor BFG97

DESCRIPTION PINNING
NPN planar epitaxial transistor PIN DESCRIPTION 4
mounted in a plastic SOT223 =

1 emitter
envelope.
It features excellent output voltage 2 |base
capabilities, and is primarily intended 3 emitter
for use in MATV applications. 4 collector
PNP complement is the BFG31.

Top view MSB002 - 1
Fig.1 SOT2283.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - = 20 Vv
Vceo collector-emitter voltage open base - - 15 \%
Ic DC collector current - - 100 mA
Ptot total power dissipation up to Ts = 125 °C (note 1) - - 3] W
hre DC current gain lc=70mA; Vee=10V; Tj=25°C 25 80 -
fr transition frequency lc=70mA; Vce=10V; - 5.5 - GHz
f =500 MHz; Tamp =25 °C

Gum maximum unilateral power gain lc=70mA; Vce=10V; - 16 = dB
f =500 MHz; Tamp =25 °C
lc=70mA; Vce =10V, = 12 - dB
f =800 MHz; Tamp =25 °C

Vs output voltage lc=70mA; Vcg=10V; - 700 - mV
dim = —60 dB; RL =75 Q;
fp+rq-n =793.25 MHz; Tamp =25 °C

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 15 \Y
Vego emitter-base voltage open collector - 3 \Y
Ic DC collector current - 100 mA
Piot total power dissipation up to Tg = 125 °C (note 1) - 1 w
Tstg storage temperature -65 150 °C
T junction temperature - 175 G

Note

1. Tsis the temperature at the soldering point of the collector tab.
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THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihj-s thermal resistance from junctionto | up to Ts =125 °C (note 1) 50 K/'W
soldering point
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Vgg=10V — - 10C [nA
hee DC current gain lc=70mA; Vg =10V 25 80 =
fr transition frequency lc=70mA; Vcg=10V; - 55 - GHz

f =500 MHz; Tamp =25 °C
Cc collector capacitance le=ie=0;Veg=10V; f=1MHz - 15 |- pF
Ce emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 6.5 == pF
Crs feedback capacitance lc=0;Vce=10V;f=1MHz - 1 - pF
Gum maximum unilateral power gain |lc =70 mA; Vcg=10V; - 16 - dB
(note 1) f =500 MHz; Tamp = 25 °C
lc=70mA; Vce =10V, = 12 = dB
f =800 MHz; Tymp =25 °C
Vo output voltage note 2 - 750 |- mV
note 3 - 700 |- mV
do second order intermodulation note 4 - -56 |- dB
distortion note 5 = =53 |- dB
Notes

1. Gyw is the maximum unilateral power gain, assuming S is zero and

Gym = 10

2
Szl

dB.
pl=lBelf0re Bl

log

2. dim=-60 dB (DIN 45004B); Ic = 70 mA; Vce = 10 V; Ry = 75 Q; Tamp = 25 °C
Vp =V, at dijy = —60 dB;
Vg =V, -6 dB; fp = 445.25 MHz;
V; =V, -6 dB; fq = 453.25 MHz; f, = 455.25 MHz;
measured at f(p.qr) = 443.25 MHz.

3. dim =-60 dB (DIN 45004B); Ic =70 mA; Vce =10 V; RL =75 Q; Tamp =25 °C
Vp =V, at dim = —60 dB;
Vg = Vo -6 dB; f, = 795.25 MHz;
V; =V, -6 dB; fq = 803.25 MHz; f, = 805.25 MHz;
measured at fpq-r) = 793.25 MHz.
4. lc=70mA;Vce=10V; RL. =75 Q; Tamp =25 °C;
Vp = Vg = Vo =50 dBmV; f(p.q) = 450 MHz; f, = 50 MHz; fq = 400 MHz.
5. lIc=70mA;Vce=10V; R. =75 Q; Tamp = 25 °C;
Vp = Vq =V, = 50 dBmV; f(p.q) = 810 MHz; f, = 250 MHz; f = 560 MHz.
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BFG97

MBB807 7L

Fig.2 Intermodulation distortion and second order intermodulation distortion test circuit.

List of components (see test circuit)

DESIGNATION DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C2, C3, C7,C8 | multilayer ceramic 10 nF 2222 590 08627
capacitor
C1,C4,C6 multilayer ceramic 1.2 pF 2222 851 12128
capacitor
C5 (note 1) miniature ceramic plate 10 nF 2222 629 08103
capacitor
L1 (note 1) 0.5 turns 0.4 mm copper int. dia. 3 mm
wire
L2 microstripline 75 Q length 14 mm; width 2.5 mm
L3 microstripline 75 Q length 8 mm; width 2.5 mm
L4, L5 (note 1) | 1.5 turns 0.4 mm copper int. dia. 3 mm;
wire winding pitch 1 mm
L6 microstripline 75Q length 19 mm; width 2.5 mm
L7 Ferroxcube choke 5uH 3122 108 20153
R1 metal film resistor 10 kQ 2322 180 731083
R2 (note 1) metal film resistor 220 Q 2322 180 73221
R3, R4 metal film resistor 30Q 2322 180 73309
Notes

The circuit has been built on a double copper-clad printed circuit board with PTFE dielectric (g, = 2.2); thickness V4 inch;
thickness of copper sheet 2 x 35 um.
1. Components C5, L1, L4, L5, and R2 are mounted on the underside of the PCB.
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75Q
input

@ VBB Yee Q@
[e<] B | e
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C2 |4 L5 C8
g” “ g of 1 S O o
C1 c4 c6
R4 5 Q
R2
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MEA971
80 mm ‘
)
\
|
60 mm
|
|
MEA969
80 mm
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60 mm
|
@ @
mounting
SCrews
@ wm2s (6 @

MEA970

Fig.3 Intermodulation distortion and second order intermodulation distortion printed circuit board.
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MBB797 MBB774
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0.2 \\
0 0
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Vee=10V; T;=25°C.
Fig.4 Power derating curve. Fig.5 DC current gain as a function of collector
current.
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Fig.6 Feedback capacitance as a function of
collector-emitter voltage.

I (mA)

Vee =10 V; f =500 MHz; T; = 25 °C.

Fig.7 Transition frequency as a function of
collector current.
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MBB799 MBB796
-45 -45
dim dim
(dB) (dB)
=80 \\ -50 \
-55 \ =55
-60 -60 /
-65 =65
-70 =70
20 40 60 80 100 120 20 40 60 80 100 120
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Ve = 10V; Vo = 750 mV; fpiq-n = 443.25 MHz;
Tamp = 25 °C.

Fig.8 Intermodulation distortion as a function of

collector current.

Vee = 10V; Vo = 700 mV; f(p4q-r) = 793.25 MHz;
Tamb =25 °C.

Intermodulation distortion as a function of
collector current.

Fig.9
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do /
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/
-55 \ //
\_“
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-65
=70
20 40 60 80 100 120
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Ve = 10 V; Vo = 50 dBMV,; f(paq) = 450 MHz;
Tamb =25 °C.

Fig.10 Second order intermodulation distortion as
a function of collector current.
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I (MA)

Vee = 10 V; Vo = 50 dBMV; f(piq) = 810 MHZ;
Tamb =25 °C.

Fig.11 Second order intermodulation distortion as
a function of collector current.
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MEA963 MEA964
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Vce=6V; f=900 MHz.

Fig.12 Load impedance as a function of output

Vce=7.5V, f=900 MHz.

Fig.13 Load impedance as a function of output

Vce =10 V; f =900 MHz.

Fig.14 Load impedance as a function of output
power.
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MEA957 MEA958
20 20
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Ve = 6 V; f = 900 MHz.

Fig.15 Input impedance as a function of output

Vee=7.5V, f =900 MHz.

Fig.16 Input impedance as a function of output

Vee = 10 V; f = 900 MHz.

Fig.17 Input impedance as a function of output
power.
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Fig.18 Efficiency as a function of output power.

Fig.19 Output power as a function of input power.
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NPN 5 GHz wideband transistor BFG97

lc =70 mA; Vgg = 10 V; Tamp =25 °C.
Z,=50Q.

Fig.22 Common emitter input reflection coefficient (S11).

90° MBB806

Ic =70 mA; Vcg =10 V; Tamp =25 °C.

Fig.23 Common emitter forward transmission coefficient (Sp4).
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Fig.24 Common emitter reverse transmission coefficient (S12).

MBB804
Ic =70 MA; Vog = 10 V; Tamp = 25 °C.
Z,=50 Q.

Fig.25 Common emitter output reflection coefficient (Spp).
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NPN 7GHz wideband transistor BFG135

DESCRIPTION PINNING
NPN silicon planar epitaxial transistor PIN DESCRIPTION
in a plastic SOT223 envelope, ” > 4
intended for wideband amplifier S
applications. The small emitter 2 base
structures, with integrated 3 emitter
emitter-ballasting resistors, ensure 4 collector
high output voltage capabilities at a
low distortion level.
The distribution of the active areas [
across the surface of the device gives 1 2 3
an excellent temperature profile.
Top view MSB002 - 1
Fig.1 SOT223.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 25 Vv
Vceo collector-emitter voltage open base - - 15 \Y
Ic DC collector current - - 150 mA
Piot total power dissipation up to Tg = 145 °C (note 1) - - 1 W
hee DC current gain lc =100 mA; Ve =10 V; Tj=25°C 80 130 =
fr transition frequency lc =100 mA; Vee =10 V; f=1 GHz; - 73 - GHz
Tambi= 25°C
Gum maximum unilateral power |lg =100 mA; Vge =10 V; f =500 MHz; |- 16 - dB
gain Tanpi= 25°C
Ic =100 mA; Vce =10 V; f = 800 MHz; |- 12 - dB
Tamp=25°C
Vo output voltage dim =-60 dB; Ic =100 mA;Vee =10 V; |- 850 - mV
Ri =75 Q; Tamp =25 °C;
f(p+q—r) =793.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 \Y
Vceo collector-emitter voltage open base - 15 Vv
VeBO emitter-base voltage open collector — 2 \%
Ic DC collector current - 150 mA
Piot total power dissipation up to Tg = 145 °C (note 1) - 1 W
Tstg storage temperature -65 150 °C
T junction temperature = 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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THERMAL CHARACTERISTICS
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Rthj-s thermal resistance from junction to soldering up to Tg = 145 °C (note 1) 30 KW
point
Note
1. T is the temperature at the soldering point of the collector tab.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=10V - - 1 HA
heg DC current gain lc =100 mA; Vce =10 V 80 130 -

Cc collector capacitance le=ig=0;Veg=10V;f=1MHz - 2 - pF
Ce emitter capacitance lc=ic=0;Veg=0.5V; f=1MHz - 7 - pF
Cre feedback capacitance lc=0;Veg=10V;f=1MHz - 1.2 - pF
fr transition frequency lc=100 mA; Vcg=10V;f=1GHz; |- 7 - GHz
Tamb =25 °C
Gum maximum unilateral power Ic =100 mA; Vee =10V, - 16 = dB
gain f =:600 MHZ; Tamp= 25 °C
lc =100 mA; Vee =10V, = 12 = dB
f =800 MHz; Tomp =25 °C
Vo output voltage note 1 — 900 - mV
note 2 - 850 - mV
do second order intermodulation |lg =90 mA; Vg =10V, - -58 - daB
distortion Vo =50 dBmV; Tamp = 25 °C;
f(p+q) =450 MHz;
fo = 50 MHz; fq = 400 MHz
|c =90 mA; Vee=10V; = -53 E dB
Vo =50 dBmV; Tamp = 25 °C;
f(p+q) =810 MHZ,
fp = 2560 MHz; fy = 560 MHz
Notes

1. dim =—60 dB (DIN 45004B); Ic = 100 mA; Vcg = 10 V; R = 75 Q; Tamp = 25 °C;

Vp =V, at di = -60 dB; f, = 445.25 MHz;
Vq =V, -6 dB; fq = 453.25 MHz;

V=V, -6 dB; f, = 455.25 MHz;
measured at f(,qr) = 443.25 MHz.

2. din =-60 dB (DIN 45004B); Ic = 100 mA; Vee =10 V; R =75 Q; Tamp = 25 °C;
Vp =V, at dimy = -60 dB; f, = 795.25 MHz;
Vg =V, -6 dB; f; = 803.25 MHz;
V=V, -6 dB; f, = 805.25 MHz;
measured at f(p,q-r) = 793.25 MHz.
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BFG135

VBB
C3
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= C7

MBB284

+

output

75Q

Fig.2 Intermodulation distortion and second order intermodulation distortion test circuit.

List of components (see test circuit)

DESIGNATION DESCRIPTION VALUE UNIT DIMENSIONS CATALOGUE NO.
C1, C3, C5,C6 | multilayer ceramic capacitor 10 nF 2222 590 08627
C2,C7 multilayer ceramic capacitor 1 pF 2222 851 12108
C4 (note 1) miniature ceramic plate capacitor |10 nF 2222 629 08103
L1 microstripline 75 Q length 7 mm;

width 2.5 mm
L:2 microstripline 75 Q length 22mm;
width 2.5 mm
L3 (note 1) 1.5 turns 0.4 mm copper wire int. dia. 3 mm;
winding pitch 1 mm
L4 microstripline 75 Q length 19 mm;
width 2.5 mm
L5 Ferroxcube choke 5 uH 3122 108 20153
L6 (note 1) 0.4 mm copper wire =25 nH length 30 mm

R1 metal film resistor 10 kQ 2322 180 73103
R2 (note 1) metal film resistor 200 Q 2322 180 73201
R3, R4 metal film resistor 27 Q 2322 180 73279

Note

1. Components C4, L3, L6 and R2 are mounted on the underside of the PCB.
The circuit is constructed on a double copper-clad printed circuit board with PTFE dielectric (g, = 2.2); thickness
/46 inch; thickness of copper sheet V3, inch.
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Fig.3 Intermodulation distortion test printed-circuit board.

1995 Sep 13 244



Philips Semiconductors

Product specification

NPN 7GHz wideband transistor

BFG135

MBB300

MBB294

1.2 160
Ptot
(W)
1.0 1 hFe
0.8 120
0.6 \\
0.4 \ 80
0.2 \\
0 \ 40
0 50 100 150 200 0 40 80 120 160
Ts (96) I c(mA)
Vee=10V; Tj=25°C.
Fig.5 DC current gain as a function of collector
Fig.4 Power derating curve. current.
MBB295 MBB296
3 8
fr
Cre —
(GHz)
(PF) ) L~
6
2
M P /
\\\
1
2
0 0
o 4 8 12 16 20 o 40 80 120 160
Ve (V) Ic (mA)

lg=0;f=1MHz T;=25°C.

Fig.6 Feedback capacitance as a function of
collector-base voltage.

Vee=10V; f=1GHz Tamp =25 °C.
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Fig.10 Second order intermodulation distortion as
a function of collector current.
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Fig.14 Load impedance as a function of output
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Fig.16 Input impedance as a function of output
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Fig.17 Input impedance as a function of output

Fig.18 Efficiency as a function of output power.
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Fig.20 Power gain as a function of output power.
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Ic =100 mA; Vgg = 10 V; Tamp =25 °C; Z, = 50 Q..

Fig.22 Common emitter input reflection coefficient (S14).

900 MBB286

Ic =100 mA; Vgg = 10 V; Tamp = 25 °C.

Fig.23 Common emitter forward transmission coefficient (Sp1).
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Fig.24 Common emitter reverse transmission coefficient (S12).
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Fig.25 Common emitter output reflection coefficient (Sz).
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NPN 8 GHz wideband transistor

BFG198

DESCRIPTION PINNING
NPN planar epitaxial transistor in a PIN DESCRIPTION
plasti‘c SOT223 enyglope, ipterjded ] omitter 4
for wideband amplifier applications.
The device features a high gain and 2 base
excellent output voltage capabilities. 3 emitter
4 collector
U U L
Top view MSB002 - 1
Fig.1 SOT223.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vceo collector-emitter voltage open base - - 10 \%
lc DC collector current - - 100 mA
Piot total power dissipation up to Tg = 135 °C (note 1) - - 1 w
hee DC current gain lc=50mA; Vce=5V; T;=25°C 40 90 -
fr transition frequency lc=50mA; Vce=8V; f=1GHz; - 8 - GHz
Tamb =25 °C
Gum maximum unilateral power |Ic =50 mA; Vcg =8 V; f = 500 MHz; - 18 - dB
gain Tamb =25 °C
Ic =50 mA; Vge = 8 V; f = 800 MHz; - 15 - dB
Tamp =25 °C
Vo output voltage dim =-60dB; Ic =70 mA; Vge =8 V,; - 700 - mV
Ry =75 Q; Tamp =25 °C;
fp+g-n = 793.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 Vv
Veso emitter-base voltage open collector - 2.5 Vv
Ic DC collector current - 100 mA
Piot total power dissipation up to Tg = 135 °C (note 1) - 1 w
Tstg storage temperature -65 +150 %G
T junction temperature = 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rin j-s thermal resistance from junction to soldering point | up to Tg = 135 °C (note 1) 40 KW
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=5V - - 100 nA
hre DC current gain lc=50mA; Vcg=5V 40 90 =
Gs collector capacitance le=ig=0;Veg=8V;f=1MHz - 1.5 - pF
Cq emitter capacitance lc=ic=0;Veg=0.5V; f=1MHz - 4 = pF
Crs feedback capacitance lc=0;Vce=8V;f=1MHz - 0.8 - pF
fr transition frequency lc =50 mA; Vge=8V; f=1GHz; - 8 - GHz
Tamp =25 °C
Gum maximum unilateral power Ic =50 mA; Ve =8 V; f =500 MHz; |- 18 - dB
gain; note 1 Tamp =25 0
lc=50mA; Vce =8V, f=800 MHz; |- 18 - dB
Tamp =25 9C
Vo output voltage note 2 = 750 - mV
note 3 - 700 = mV
do second order note 4 = -55 = dB
intermodulation distortion
Notes 5
1. Gyw is the maximum unilateral power gain, assuming Sy is zero and Gy, = 10 log |821|

2. dim=-60dB (DIN 45004B); Ic = 70 mA; Vcg =8 V; R = 75 Q; Tamp = 25 °C;

Vp =V, at dim = -60 dB;
Vg =V, -6 dB; f, = 445.25 MHz;

V=V, —6 dB; f, = 453.25 MHz; f, = 455.25 MHz

measured at fp.q-r) = 443.25 MHz.

3. dim =—60 dB (DIN 45004B); I = 70 mA; Ve = 8 V; R = 75 Q; Tamp = 25 °C;
Vp = Vo at dim = —60 dB; f, = 795.25 MHz;

Vq =V, -6 dB; fg = 803.25 MHz;
Vi =V, -6 dB; f; = 805.25 MHz;
measured at fp,q-r) = 793.25 MHz.

4. lg=50mA; Vce =8V; V,=50dBmV;

fiosq) = 810 MHz; f, = 250 MHz; fq = 560 MHz.
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Fig.2 Intermodulation distortion and second order intermodulation distortion test circuit.

List of components (see test circuit)

DESIGNATION DESCRIPTION VALUE UNIT DIMENSIONS CATALOGUE NO.
c2 multilayer ceramic capacitor 1.2 pF 2222 851 12128
C1, C4, C6, C7 | multilayer ceramic capacitor 10 nF 2222 590 08627
C3 multilayer ceramic capacitor 10 nF 2222 851 12128
C5 (note 1) multilayer ceramic capacitor 10 nF 2222 629 08103
C8 multilayer ceramic capacitor 1.5 pF 2222 851 12158
L1 (note 1) 1.5 turns 0.4 mm copper wire int. dia. 3 mm;

winding pitch 1 mm
L2 microstripline 75 Q length 22 mm;
width 2.5 mm
L3 (note 1) 0.4 mm copper wire =24 nH length 30 mm
L4 (note 1) 0.4 mm copper wire ~3.6 nH length 4 mm
L5 microstripline 75 Q length 19 mm;
width 2.5 mm
L6 Ferroxcube choke 5 uH 3122 108 20153
R1 metal film resistor 10 Q 2322 180 73103
R2 (note 1) metal film resistor 220 Q 2322 180 73221
R3, R4 metal film resistor 30 Q 2322 180 73309
Note

1. Components C5, L1, L3, L4, and R2 are mounted on the underside of the PCB.
The circuit is constructed on a double copper-clad printed circuit board with PTFE dielectric (g, = 2.2);
thickness 46 inch; thickness of copper sheet 2 x 35 um; see Fig.2.
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Fig.3 Intermodulation distortion and second order intermodulation distortion printed-circuit board.
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Ic =50 mA; Vcg =8 V; Tamp = 25 °C; Z, = 50 Q.

Fig.13 Common emitter input reflection coefficient (S14).
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Fig.14 Common emitter forward transmission coefficient (S1).
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Fig.16 Common emitter output reflection coefficient (Szz).
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NPN 17 GHz wideband transistor BFG403W
FEATURES PINNING
e Low current PIN DESCRIPTION
* Very high power gain 1 emitter
e Low noise figure 2 base
¢ High transition frequency 3 emitter
¢ Very low feedback capacitance. 4 collector

APPLICATIONS
* Pager front ends
¢ RF front end 3 4

* Wideband applications, e.g. analog and digital cellular
telephones, cordless telephones (PHS, DECT, etc.)

e Radar detectors.

2 1

DESCRIPTION Top view MsB842
NPN double polysilicon wideband transistor with buried
layer for low voltage applications in a plastic, 4-pin Marking code: P3.
dual-emitter SOT343R package.

Fig.1 Simplified outline SOT343R.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Veeo collector-base voltage open emitter - - 10 \

Vceo collector-emitter voltage | open base - - 4.5 \Y

Ic collector current (DC) - 3 3.6 mA

Piot total power dissipation Ts<140°C - - 16 mW

hee DC current gain lc=83mA;Vce=2V; Tj=25°C 50 80 120

Cre feedback capacitance lc=0;Vgg=2V;f=1MHz — 20 - fF

fr transition frequency lc=83mA;Vce=2V;f=2GHz; Tamp=25°C |- 17 - GHz

Giax maximum power gain lc=83mA;Vee=2V;f=2GHz; Tymp=25°C |- 22 - dB

F noise figure lc=1mA;Vcg=2V;f=900 MHz; Ts = T'opt |- 1 - dB
CAUTION

This product is supplied in anti-static packing to prevent damage caused by electrostatic discharge during transport

and handling. For further information, refer to Philips specs.: SNW-EQ-608, SNW-FQ-302A and SNW-FQ-302B.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 10 Vv
Vceo collector-emitter voltage open base - 4.5 Vv
VEBO emitter-base voltage open collector - 1 \%
Ic collector current (DC) - 3.6 mA
Piot total power dissipation Ts <140 °C; note 1; see Fig.2 - 16 mW
Tstg storage temperature -65 +150 °C
T operating junction temperature - 150 °C
Note
1. Tsis the temperature at the soldering point of the emitter pins.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rth j-s thermal resistance from junction to soldering point 820 KW
MGD957
20
Pot
(mw)
10 \\
: \
(o] 40 80 120 160
To/(EC)
Fig.2 Power derating curve.
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CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage |lc =2.5 uA; I =0 10 - - \%
Vericeo | collector-emitter breakdown voltage | Ic =1 mA; Iz =0 4.5 - - \
ViereBo | emitter-base breakdown voltage le=25pA;lc=0 1 - - \
lceo collector-base leakage current le=0;Veg=45V - - 15 nA
heg DC current gain Ic=3mA; Vce =2V, see Fig.3 50 80 120
Ce collector capacitance le=ig=0;Veg=2V;f=1MHz - 170 |- fF
Ce emitter capacitance lc=ic=0;Vgg=0.5V;f=1MHz - 315 |- fF
Cre feedback capacitance lc=0;Veg=2V;f=1MHz - 20 - fF
see Fig.4
fr transition frequency lc=3mA; Vce=2V,; f=2GHz - 17 - GHz
Tamb = 25 °C; see Fig.5
Gmax maximum power gain; note 1 lc=0.5mA;Vee =1V;f=900 MHz; |- 20 - dB
Tamb = 25 °C; see Figs 6 and 8
lc=3mA;Vge=2V,; f=2 GHz; - 22 - dB
Tamb = 25 °C; see Figs 7 and 8
'321|2 insertion power gain lc =0.5mA; Vce = 1‘ V;f=900 MHz; |- 5 - dB
Tamb = 25 °C; see Fig.8
lc=3mA;Vce=2V,; f=2GHz; - 14 - dB
Tamb = 25 °C; see Fig.8
= noise figure lc=1mA; Vg =2V, f=900 MHz; |- 1 - dB
I's = [opt; €€ Fig.13
lc=1mA; Vge=2V; f=2 GHz - 1.6 = dB
I's = Topt; see Fig.13
P4 output power at 1 dB gain lc=1mA; Ve =1V;f=900 MHz; |- -5 - dBm
compression Zs = Zs opt; ZL = ZL opt; NOtE 2
ITO third order intercept point lc=1mA; Ve =1V; f=900 MHz; |- 6 - dBm
Zs = Zs opt; ZL = Z|_opt; NOtE 2
Notes

1. Gmax is the maximum power gain, if K > 1. If K < 1 then Gnax = MSG; see Figs 6, 7 and 8.
2. Zgis optimized for noise; Z| is optimized for gain.
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MGG678 MGG679
120 50
Cre
hrE (fF)
\ 40
80 —
()
\§ g; 30 \
\\
20 =
40
10
0 0
0 2 6 o 1 2 3 4 5
Ic (mA) Vg (V)
(1) Vee=3V.
(2) Vee=2V.
(3) Vee=1V. lc=0;f=1MHz.
Fig.3 DC current gain as a function of collector Fig.4 Feedback capacitance as a function of
current; typical values. collector-base voltage; typical values.
MGG680 MGG709
20 30
fr |_—
(GHz) —— MSG sl
16 N (dB)
% \
20
12 //
8
10
4
o1 0
Ic (mA) 10 & - s Ic (MA)
Vee =2V f=2 GHZ; Tams = 25°C. Ve =2 V; f = 900 MHz.
Fig.5 Transition frequency as a function of Fig.6 Maximum stable gain as a function of
collector current; typical values. collector current; typical values.
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MGG710 MGG711
30 0 {
gain ™
MSG (dB)
(d8) | MSG\\
/ e N
20 NG
N
20
S1 I
10 ™
10
0 9 2 3 4
0 2 IC (mA) 10 10 10 f (MHz) 10

Vee=2V;f=2GHz.

Fig.7 Maximum stable gain as a function of
collector current; typical values.

lc=383mA;Vgg=2V.

Fig.8 Gain as a function of frequency;
typical values.

135°

+0.5

lc=3mA; Vce=2V; Z,=50 Q.

MGG713

Fig.9 Common emitter input reflection coefficient (S11); typical values.
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NPN 17 GHz wideband transistor

BFG403W

135°
o 3 GHz
180° QM

45°

0°

t T y

%

lc=3mA; Vce=2V.

-90°

—45°

MGG714

Fig.10 Common emitter forward transmission coefficient (Sz1); typical values.

180

90°
135° 45°
3 GHz
0.05 0.04 0.03 0.02 0.01
° L il | } 4 os
40 MHz
-135° —45°
-90° MGG715

lc=3mA; Vg =2V.

Fig.11 Common emitter reverse transmission coefficient (S12); typical values.
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-90° MGG716

lc=83mA;Vee=2V;Z,=50 Q.

Fig.12 Common emitter output reflection coefficient (Sgp); typical values.

Noise data
Vee =2V, typical values.
f Ic Fmin T r 15 3 MGG712
(MHz) | (mA) | (dB) eg | Cande | iy
900 0.5 0.9 0.91 47 141 TSQT //
1 11 0.83 51 112 a)
2 1.4 0.71 51  |0.97 2 v i
3 16 |062 | 50 [0.88 LW >
4 1.9 0.56 4.9 0.84
5 2.1 0.50 42 |o82 1 //
2000 0.5 1.8 0.71 27.5 1.47 7
1 1.6 0.74 26.1 1.11
2 1.8 0.64 26.3 0.93
3 21 0.56 26.1 0.91 0
4 24 048 |267 |09 ¢ c e
5 2.8 0.45 25.8 0.85 () Vee=2V:f=2GHz.
(2) Vge=2V;f=900 MHz.
Fig.13 Minimum noise figure as a function of the
collector current; typical values.
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BFG403W

SPICE parameters for the BFG403W die

1998 Mar 11

SEQUENCE No. | PARAMETER | VALUE UNIT SEQUENCE No. | PARAMETER | VALUE UNIT
1 IS 5.554 aA 39 (@) Chbp 145 fF
2 BF 145.0 - 40 Rsb1 25 Q
3 NF 0.993 |- 410 Rsp2 19 Q
4 VAF 3112 [V Notes
5 IKF 3575 |mA 1. These parameters have not been extracted, the
6 ISE 35.35 |fA default values are shown.
7 NE 3.000 |- 2. Bonding pad capacity Cpy, in series with substrate
8 BR 1187 |~ resistance Rgp1 between B” and E'.
9 NR 0.985 - 3. Bonding pad capacity Cp,, in series with substrate
10 VAR 1.874 resistance Rgpo between C” and E'.
11 IKR 0.014 A
12 ISC 57.08 aA
13 NC 1546 |- '
14 RB 122.4 Q N
15 IRB 0.000 A L1 L2
16 RBM 5245 |Q EFRSSr——EE  EEe
17 RE 1.511 Q Coe == E' = Cee
18 RC 15:12 Q
19 (M XTB 1.500 - [
20 ™ EG 1110 [eV e
21 (M XTI 3.000 - EL?:
22 CJE 36.61 fF
23 VJE 9000 |[mV i
24 MJE 0.346 |- Qlg = 50; QLg = 50; QLg g(f) = QLg V(f/f)
o5 TF 4190 ps fe = scaling frequency = 1 GHz.
26 XTF 68.20 |- Fig.14 Package equivalent circuit SOT343R2.
27 VTF 2.004 \Y
45 i1 LAEL, A List of components (see Fig.14)
29 PTF 0.000 |deg
30 cJC 16.21 iF DESIGNATION VALUE UNIT
31 VJC 556.9 |mV Coe 80 fF
32 MJC 0207 |- Cob 2 fF
33 Tels 0500 |- Cee 80 fF
34 (M TR 00.00 [ns L1 1.1 nH
35 () cJs 7859 |fF L2 1.1 nH
36 (1) VJS 418.3 mv L3 (note 1) 0.25 nH
37 (1) MJS 0239 |- Note
38 FC 0.550 |- 1. External emitter inductance to be added separately

due to the influence of the printed-circuit board.
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NPN 22 GHz wideband transistor

FEATURES
e Very high

power gain

o Low noise figure

¢ High transition frequency

o Emitter is thermal lead

¢ Low feedback capacitance.

APPLICATIONS
¢ RF front end

e Pagers

Wideband applications, e.g. analog and digital cellular
telephones, cordless telephones (PHS, DECT, etc.)

Radar detectors

Satellite television tuners (SATV)
High frequency oscillators.

DESCRIPTION

NPN double polysilicon wideband transistor with buried
layer for low voltage applications in a plastic, 4-pin

dual-emitter

SOTB343R package.

QUICK REFERENCE DATA

Product specification

BFG410W

PINNING
PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector

g g

2

Marking code: P4.

Top view

MSBg42

Fig.1 Simplified outline SOT343R.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 10 \"
Vceo collector-emitter voltage | open base - - 4.5 Vv

Ic collector current (DC) - 10 12 mA
Piot total power dissipation | T¢<110°C - - 54 mw
hee DC current gain lc=10mA;Vce=2V; T;j=25°C 50 80 120

Cre feedback capacitance lc=0;Veg=2V;f=1MHz - 45 - fF

fr transition frequency Ic=10mA; Vee=2V;f=2 GHz; Tymp=25°C | - 22 - GHz
Gimax maximum power gain Ic=10mA;Vce=2V;f=2 GHz; Tamp=25°C |- 21 - dB

F noise figure lc=1mA;Vcg=2V, f=2GHz; T's = Tpt - 1.2 - dB

CAUTION

This product is supplied in anti-static packing to prevent damage caused by electrostatic discharge during transport
and handling. For further information, refer to Philips specs.: SNW-EQ-608, SNW-FQ-302A and SNW-FQ-302B.
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NPN 22 GHz wideband transistor BFG410W

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 10 \"

Vceo collector-emitter voltage open base = 4.5 Vv

Vego emitter-base voltage open collector - 1 Vv

Ic collector current (DC) - 12 mA

Piot total power dissipation Ts <110 °C; note 1; see Fig.2 - 54 mW
Tstg storage temperature —65 +150 °C

T operating junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the emitter pins.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rthj-s thermal resistance from junction to soldering point 750 K/wW
MGD960
60
Ptot \
(mW)

40

Fig.2 Power derating curve.
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CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viriceo |collector-base breakdown voltage |Ic=2.5 pA; Il =0 10 - - \
V@ericeo | collector-emitter breakdown Ilc=1mA;lg=0 45 - - \
voltage
VierieBo | emitter-base breakdown voltage le=25pA;lc=0 1 - - Vv
lcBo collector-base leakage current le=0;Veg=4.5V - - 15 nA
hge DC current gain Ilc =10 mA; Vgg =2 V; see Fig.3 |50 80 120
Cs collector capacitance le=ie=0;Veg=2V;f=1MHz - 220 - fF
Ce emitter capacitance lc=ic=0;Vegg=05V;f=1MHz |- 400 - fF
Cre feedback capacitance lc=0;Veg=2V; f=1MHz - 45 - fF
see Fig.4
fr transition frequency lc=10mA; Vee=2V;f=2GHz; |- 22 - GHz
Tamb = 25 °C; see Fig.5
Gimax maximum power gain; note 1 lc=10mA; Ve =2V;f=2GHz; |- 21 - dB
Tamb = 25 °C; see Figs 7 and 8
|Sz1|2 insertion power gain lc =10 mA; Vge = 2.V; f=2GHz;, |- 18 - dB
Tamb = 25 °C; see Fig.8
F noise figure lc=1mA;Vee=2V; - 0.9 - dB
=900 MHz; I's = T'qpy; See Fig.13
lc=1mA;VCE=2V;f=2GHZ; = 1.2 = dB
TI's = T'pt; s€€ Fig.13
Pr1 output power at 1 dB gain lc=10mA; Vge=2V;f=2GHz; |- 5 - dBm
compression Zg = Zg opt; ZL = Z|_ opt; NOtE 2
ITO third order intercept point lc=10mA; Vge=2V;f=2GHz; |- 15 - dBm
Zs = Zs opt;, ZL = Z|_opt; NOtE 2
Notes

1. Gmax is the maximum power gain, if K > 1. If K < 1 then Gnax = MSG; see Figs 6, 7 and 8.

2. Zgis optimized for noise; Z| is optimized for gain.

1998 Mar 11

271



Philips Semiconductors

" Product specification

NPN 22 GHz wideband transistor BFG410W
MGG717 MGG718
120 100
hFE cre
100 (F)
g e O 80
g0 \\
\\\ )
@ %
60 2
~—T | |
40 —
40
- 20
0 0
0 4 8 1 16 0 1 2 3 4 5
Ic (mA) Veg (V)
(1) Vee=3V.
(2) Vee=2V.
(3) Vee=1V. lc=0;f=1MHz.

Fig.3 DC current gain as a function of collector
current; typical values.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

MGG719
25
fr px
(GHz) Y N

20 r/
15
10 /

=

0

1 10 102

Ic (MmA)

Vee =2 V; f=2 GHz; Tamp = 25 °C.

Fig.5 Transition frequency as a function of
collector current; typical values.

MGG720

30 =
///

MSG
(dB) //

20

10

0
0 4 8

2 16
Ic (mA)

Ve =2 V; f = 900 MHz.

Fig.6 Maximum stable gain as a function of
collector current; typical values.
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NPN 22 GHz wideband transistor BFG410W
MGG721 MGG722
30 50
gain
gain (dB)
(dB) /"’—— —~— 40 N N_MSG
/ MSG Gm; \L
20 N
/ 30 A
Sp1 N
\._\\\\
20
10 \\
10
0 g 2 3 4
0 4 8 2 s 16 10 10 0 g

Vee=2V;f=2GHz.

Fig.7 Gain as a function of collector current;
typical values.

lc=10mA; Vg =2 V.

Fig.8 Gain as a function of frequency;
typical values.

lc=10mA; Ve =2 V; Z, =50 Q.

Fig.9 Common emitter input reflection coefficient (S14); typical values.

MGG724
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90

135° 45°
>
40 MHz .Gk
180° ¢ t t T t 0°
50 40 30 20 10
% N

-90° MGG725

lc=10 mA; Vog =2 V.

Fig.10 Common emitter forward transmission coefficient (S»1); typical values.

0.1 0.08 0.06 0.04
} ! - -

180° | o

-135° -45°

—90° MGG726

lc=10mA; Ve =2 V.

Fig.11 Common emitter reverse transmission coefficient (S12); typical values.
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T 08
+ 0.6
T 04

0.2

-90° MGG727

Ilc=10mA; Ve =2V, Z, =50 Q.

Fig.12 Common emitter output reflection coefficient (Sz); typical values.

Noise data
Vce =2 V; typical values.
f le Frmin & v n s MGG723

(MHz) | (mA) | (dB) mag angle | (c

900 1 0.8 073 |112 |056 ':;n;)n
2 0.9 058 |101 |043 L1
4 14 040 |1041 |033 2
6 13 |028 |110 |0.30 L2 T
8 15  |020 | 80 |0.30
10 17 014 |105 027 g Pk
12 19 |006 |101 |0.25 ! A
14 21 005 |142 |026

2000 |1 12 |oe4 |357 |057
2 12 |050 |358 |0.44 o
2 14 034 |344 |037 g ¢ B U2 s ity
6 16  |025 |337 |0.34 R —
8 1.8 0.17 34.5 0.35 (2) f=900MHz; Veg=2V.
10 20 |012 |358 |034 , = - .
e o oos oo | | "1 Ml foue s econ ot
14 24 |003 |448 |034
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NPN 22 GHz wideband transistor BFG410W
SPICE parameters for the BFG410W die
SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 19.42 |aA 39 (@) Cop 145 fF
2 BF 1450 |- 40 @ Rsb1 25 Q
3 NF 0.993 |- 419 Rsb2 19 Q
4 VAF 31.12 |V Notes
5 IKF 1250 |mA 1. These parameters have not been extracted, the
6 ISE 1236 |fA default values are shown.
7 NE 3.000 |- 2. Bonding pad capacity Cp in series with substrate
8 BR 19.87 e resistance Rgp1 between B” and E'.
9 NR 0.985 |- 3. Bonding pad capacity Cy, in series with substrate
10 VAR 1874 |V resistance Rgpo between C” and E’.
11 IKR 50.00 |[mA
12 ISC 199.6 |aA
Ccb
13 NC 1546 |- I
14 RB 35.00 Q
15 IRB 0.000 A L1 L2
16 RBM 1500 |Q o e :
17 RE 4320 |mQ E' il
Che == Cee
18 RC 4324 |Q
19 (M XTB 1.500 |- [ ‘lr
20 () EG 1110 |eV ey
21 (1) XTI 3.000 |- ELS
22 CJE 128.0 fF
23 VJE 900.0 |[mV E
24 MJE 0.346 |- QLg = 50; QLg = 50; Qg £(f) = QLg gV(f/)
o5 TE 4122 ps fe = scaling frequency = 1 GHz.
26 XTF 68.20 |- Fig.14 Package equivalent circuit SOT343R2.
27 VTF 2.004 |V
28 L . List of components (see Fig.14)
29 PTF 0.000 |deg
30 CJC 56.68 |fF DESIGNATION VALUE UNIT
31 VJC 556.9 |mV Coe 80 fF
32 MJC 0.207 |- Ceb 2 fF
33 XCJC 0500 |- Cee 80 fF
34 () TR 0.000 |ns L1 1.1 nH
35 (1) cJs 2748 |fF L2 1.1 nH
36 (1) VJS 4183 |mv L3 (note 1) 0.25 nH
37 (™M MJS 0239 |- Note
38 FC 0.550 |-

1998 Mar 11

1. External emitter inductance to be added separately
due to the influence of the printed-circuit board.
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NPN 25 GHz wideband transistor

FEATURES
¢ Very high

power gain

e Low noise figure

High transition frequency
Emitter is thermal lead
Low feedback capacitance.

APPLICATIONS

¢ RF front end
» Wideband applications, e.g. analog and digital cellular 3

telephones, cordless telephones (PHS, DECT, etc.)
Radar detectors

Pagers

Satellite television tuners (SATV)
High frequency oscillators.

DESCRIPTION

NPN double polysilicon wideband transistor with buried
layer for low voltage applications in a plastic, 4-pin

dual-emitter

SOT343R package.

QUICK REFERENCE DATA

PINNING

Product specification

BFG425W

PIN

DESCRIPTION

emitter

base

emitter

AiW[IN| =

collector

2

Marking code: P5.

Top view

MSB842

Fig.1 Simplified outline SOT343R.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage | open emitter - - 10 \
Vceo collector-emitter voltage | open base - - 4.5 Vv

Ic collector current (DC) - 25 30 mA
Prot total power dissipation | T <103 °C - - 135 mW
hre DC current gain lc=25mA;Vce=2V,; Tj=25°C 50 80 120

Cr feedback capacitance lc=0;Vgg=2V;f=1MHz - 95 - fF

fr transition frequency lc=25mA;Vce=2V;f=2GHz; Tmp =25°C |- 25 - GHz
Ginax maximum power gain lc=25mA;Vce=2V;f=2GHz; T;mp=25°C |- 20 - dB

F noise figure lc=2mA;Vce=2V;f=2GHz; T's = T'opt - 1.2 - dB

CAUTION

This product is supplied in anti-static packing to prevent damage caused by electrostatic discharge during transport
and handling. For further information, refer to Philips specs.: SNW-EQ-608, SNW-FQ-302A and SNW-FQ-302B.
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NPN 25 GHz wideband transistor BFG425W
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 10 Vv
Vceo collector-emitter voltage open base - 45 Vv
VeBo emitter-base voltage open collector - q Vv
lc collector current (DC) - 30 mA
Piot total power dissipation Ts <103 °C; note 1; see Fig.2 - 135 mW
Testg storage temperature -65 +150 °C
T; operating junction temperature - 150 °C
Note
1. Tsis the temperature at the soldering point of the emitter pins.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rin j-s thermal resistance from junction to soldering point 350 KW
MGG681
200
Ptot
(mW)
150
\
J
. \
0
0 40 80 120 160
Ts (°C)
Fig.2 Power derating curve.
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NPN 25 GHz wideband transistor BFG425W
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgriceo | collector-base breakdown voltage lc=25pA;lg=0 10 - - \
Vriceo | collector-emitter breakdown voltage |lc=1mA; lg=0 45 - - \
Vierieso | emitter-base breakdown voltage le=25uA;lc=0 1 - - Vv
lcBo collector-base leakage current le=0;Veg=45V - - 15 nA
hee DC current gain lc =25 mA; Vge =2 V; see Fig.3 50 80 120
Cs collector capacitance le=ig=0;Veg=2V;f=1MHz - 300 |- fF
Cs emitter capacitance lc=ic=0;Vgg=05V;f=1MHz |- 575 |- fF
Cre feedback capacitance lc=0;Veg=2V;f=1MHz; - 95 - fF
see Fig.4
fr transition frequency lc=25mA;Vcg=2V;f=2GHz; |- 25 - GHz
Tamb = 25 °C; see Fig.5
Grax maximum power gain; note 1 lc=25mA;Vce=2V;f=2GHz; |- 20 - dB
Tamb = 25 °C; see Figs 7 and 8
|821|2 insertion power gain lc =25 mA; Vge = 2.V; f=2GHz;, |- 17 - dB
Tamb = 25 °C; see Fig.8
F noise figure lc=2mA; Vee=2V; =900 MHz; |- 0.8 - dB
T's = I'opt; See Fig.13
lc=2mA;Vee=2V, f=2 GHz; - 1.2 - dB
I's = Topt; See Fig.13
Py output power at 1 dB gain lc=25mA;Vce=2V;f=2GHz; |- 12 - dBm
compression Zs = Zs opti ZL = Zopt; NOte 2
ITO third order intercept point lc=25mA;Vcg=2V;f=2GHz; |- 22 - dBm
Zg = Zs opt; ZL = Z|_opt; NOtE 2
Notes

1. Gmax is the maximum power gain, if K> 1. If K < 1 then Gmax = MSG; see Figs 6, 7 and 8.

2. Zgis optimized for noise; Z, is optimized for gain.
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MGG682 MGG683
120 200
Cre
hrE \ 5
. 160
~—
80 \\tt\\N\ )
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@ 120
=T 1
80
40
40
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0 10 20 0 40 0 1 2 3 4 5
Ic (mA) Ves v)
(1) Veg=3V.
() Vce=2V.
@) Vee=1V. Ilc=0;f=1MHz.

Fig.3 DC current gain as a function of collector
current; typical values.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

MGG684

25

(GHz)
20

10

I (mA)

Vee=2V; f=2 GHz; Tamp =25 °C.

Fig.5 Transition frequency as a function of
collector current; typical values.
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MSG |
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20
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0
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0 40
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Ve =2 V; f= 900 MHz.

Fig.6 Maximum stable gain as a function of
collector current; typical values.

1998 Mar 11

280



Philips Semiconductors

Product specification

NPN 25 GHz wideband transistor BFG425W
MGG686 MGG687
30 50
gain
gain (dB) q
(dB) 40 N MSG
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10
10
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Vee=2V;f=2GHz.

Fig.7 Gain as a function of collector current;
typical values.

Ilc=25mA; Vg =2 V.

Fig.8 Gain as a function of frequency;
typical values.

lc=25mA; Vcg=2V;Z,=50 Q.

-90°

Fig.9 Common emitter input reflection coefficient (S11); typical values.
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NPN 25 GHz wideband transistor

BFG425W

135°
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90°

r~—

3 G}-\iz

45°

0°

180° | } t
50 40 30

-135°

lc=25mA; Vce=2 V.
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Fig.10 Common emitter forward transmission coefficient (Sz1); typical values.
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0.2

o
(8]
o

0.1

3 GHz

45°

e S 1

-135°

Ic=25mA; Ve =2 V.

40 MHz

-90°

—-45°

MGG691

Fig.11 Common emitter reverse transmission coefficient (S12); typical values.
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1.0
+08
+ 0.6
104
T02
to
1.0
-90° MGG692
lc=25mA; Vog =2 V; Z, =50 Q.
Fig.12 Common emitter output reflection coefficient (S22); typical values.
Noise data
Ve =2V, typical values.
f IC Fmin 1_ r rn 3 MGG688
(MHz) | (mA) | (dB) mag angle Q)
900 1 07 |067 19.1 |0.40 Tg?
2 0.8 0.48 17.8 |0.27
/ //
4 1 0.28 11.7 ]0.24 2 - 7
1
10 14 |0.02 639 [0.19 Ll
15 1.6 0.11 1624 |0.18 // 1
. . - . . (2)
20 1.9  |019 |-1655 |0.18 \//
1
25 2.1 025 |-166.3 |0.19 /
30 2.3 0.29 -166.5 |[0.19
2000 1 1.8 0.56 57.5 0.36
2 1.2 0.43 572 |0.25 0
4 12 [o022 608 |0.18 0 w A . *
10 1.6 0.06 137.4 [0.19 (1) Veg=2V:f=2GHz
15 1.9 0.13 -162.1 |0.20 (2) Vge=2V;f=900MHz.
20 2.2 017 |-1555 |0.20 EEx i . A ——
ig. inimum noise figure as a function o
& s 98 o= L collector current; typical values.
30 2.8 0.27 -150.8 |0.25
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BFG425W

SPICE parameters for the BFG425W die

SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE | UNIT
1 1S 4717 aA 39 @B Chbp 145 fF

2 BF 1450 |- 40 @) Rsb1 25 Q

3 NF 0.993 |- 410 Rsb2 19 Q

4 VAF 31.12 \Y Notes

5 IKF 304.0 | mA 1. These parameters have not been extracted, the
6 ISE 300.2 |fA default values are shown.

7 NE 3.000 |- 2. Bonding pad capacity Cy, in series with substrate
8 BR 1187 |[= resistance Rgy1 between B” and E'.

9 NR 0.985 o~ 3. Bonding pad capacity Cyy, in series with substrate
10 VAR 1874 |V resistance Rgp, between C” and E'.

11 IKR 0.121 A

12 ISC 484.8 aA

13 NC 1546 |- o

14 RB 1441 | Q N

15 IRB 0.000 |[A L1 L2

16 RBM 6175 |Q == A=
17 RE 177.9 | mQ By e E L Ceo

18 RC 1.780 Q

19 () XTB 1.500 - ]7

20 ™ EG 1110 [eV -

21 (M XTI 3.000 - ELS

22 CJE 310.9 fF

23 VJE 900.0 |mv F

24 MJE 0.346 |- QLg = 50; QLe = 50; QLg g(f) = QLp eV(f/fc)

o5 TF 4122 ps fc = scaling frequency = 1 GHz.

26 XTF 68.20 |- Fig.14 Package equivalent circuit SOT343R2.
27 VTF 2.004 Vv

= [IF 1985 [A List of components (see Fig.14)

29 P 0.000 deg

30 cJC 137.7 i DESIGNATION VALUE UNIT
31 vJC 556.9 |mV Coe 80 i

32 MJC 0207 |- Cob 2 fF

33 XCJC 0500 |- Cee 80 fF

34 (1 TR 0.000 |ns L1 1.1 nH

35 (1) cJs 667.5 |fF L2 11 nH

36 (1) VJS 4183 |mv L3 (note 1) 0.25 nH

37 () MJS 0.239 |- Note

38 FC 0550 |- 1. External emitter inductance to be added separately

1998 Mar 11
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NPN wideband transistor

FEATURES

High power gain

High efficiency

Low noise figure

High transition frequency
Emitter is thermal lead

Low feedback capacitance
Linear and non-linear operation.

APPLICATIONS

¢ RF front end with high linearity system demands

(CDMA)

o Common emitter class AB driver.

DESCRIPTION

NPN double polysilicon wideband transistor with buried
layer for low voltage applications in a 4-pin dual-emitter

SOT343R plastic package.

QUICK REFERENCE DATA

Product specification

BFG480W

PINNING
PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector
3 4
2 1
Top view MSB842
Marking code: P6.
Fig.1 Simplified outline SOT343R.

Vee=3.6V; f=2GHz; P_=100 mW

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT

Vceo collector-emitter voltage | open base - 4.5 \

lc collector current (DC) 80 250 mA

Piot total power dissipation | T <60 °C - 360 mwW

fr transition frequency lc=80mA;Vce=2V;f=2GHz; Tymp=25°C | 21 - GHz

Giax maximum gain lc=80mA;Vce=2V;f=2GHz; Tymp=25°C | 16 - dB

R noise figure lc=8mA;Vce=2V, f=2GHz; I's = Topt 1.8 - dB

Gp power gain Pulsed; class-AB; 6 < 1: 2;t, = 5 ms; 13.5 ~ dB
Vce=3.6V; f=2GHz; P_=100 mW

e collector efficiency Pulsed; class-AB; 8 < 1:2; t, =5 ms; 45 - %

CAUTION

This product is supplied in anti-static packing to prevent damage caused by electrostatic discharge during transport
and handling. For further information, refer to Philips specs.: SNW-EQ-608, SNW-FQ-302A, and SNW-FQ-302B.
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NPN wideband transistor BFG480W

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 14.5 \
Vceo collector-emitter voltage open base - 4.5 Vv
Vego emitter-base voltage open collector - 1 \Y

Ic collector current (DC) - 250 mA
Piot total power dissipation Ts <60 °C; note 1; see Fig.2 - 360 mwW
Tetg storage temperature —65 +150 °C
T; operating junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the emitter pins.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rin js thermal resistance from junction to soldering point 250 K/W
MGR623
500
Ptot
(mW)
400

300

200

0 40 80 120 160
Ts (°C)

Fig.2 Power derating curve.
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NPN wideband transistor BFG480W
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage | lc = 50 uA; Il =0 145 |- - Vv
Vryceo | collector-emitter breakdown voltage | Ic =5 mA; Ig =0 45 - - \Y
Verieso | emitter-base breakdown voltage le =100 uA; Ic =0 1 - - \Y
lceo collector-base leakage current Vce=5V; Vge=0 - - 70 nA
hee DC current gain Ilc =80 mA; Vcg =2 V; see Fig.3 40 60 100
Ce collector capacitance lge=ig=0;Veg=2V;f=1MHz - 1.4 - pF
(0 emitter capacitance lc=ic=0;Veg=05V;f=1MHz |- 2.2 - pF
Cre feedback capacitance Ic=0;Vgg=2V; f=1MHz - 340 |- fF
see Fig.4
fr transition frequency lc=80mA; Vcg=2V;f=2GHz; |- 21 - GHz
Tamb = 25 °C; see Fig.5
Ginax maximum power gain; note 1 lc=80mA; Vce=2V;f=2GHz; |- 16 - daB
Tamb = 25 °C; see Figs 7 and 8
|821|2 insertion power gain lc =80 mA; Vgg = 2.V; f=2GHz;, |- 12 - dB
Tamp = 25 °C; see Fig.8
E noise figure lc=8mA; Vce=2V; f=900 MHz; |- 1.2 - dB
I's = Topt; €€ Fig.13
Ic=8mA; Vge=2V,; f=2 GHz; - 1.8 - dB
I's = Iopt; see Fig.13
Pr1 output power at 1 dB gain Class-AB; 8 <1:2;t, =5ms; - 20 - dBm
compression Vee=3.6V; lcq=1mA; f=2GHz
ITO third order intercept point lc=80mA;Vee=2V;f=2GHz;, |- 28 - dBm
Zs=1g opts Z =2 opt; Note 2
Notes

1. Gpmax is the maximum power gain, if K > 1. If K < 1 then Gnax = MSG; see Figs 6, 7 and 8.

2. Zgis optimized for noise; Z| is optimized for gain.
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MGR625
100 MGR624 800
hre Cre
(fF)
80
600
400 ~y
I~~~
40 ==y
200
20
0 0
0 50 100 150 0 1 2 3 4 5
I (mA) Ve (V)
Vee=2V. lc=0;f=1MHz.
Fig.3 DC current gain as a function of collector Fig.4 Feedback capacitance as a function of
current; typical values. collector-base voltage; typical values.
MGR626 MGR627
30 30
, G: : gain MSG
z [ —
o / T Cmax
20 = 20
/, \\ / Soq T~
10 19
0 0
10 102 I~ (MA 108 0 40 80 120 160
c (MA) I (MA)
f=2GHz; Veg =2 V; Tamp = 25 °C. f=900 MHz; Veg =2 V.
Fig.5 Transition frequency as a function of Fig.6 Gain as a function of collector current;
collector current; typical values. typical values.
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MGR628 MGR629
20 50 \ I
gain gain | |
@ [ ] Giriak (dB) 1l
16 —== 40 R
s ) il
- —| So1 N - N
N
N \ S21 N[N
N
" - | N \Gmax
N
\ \
4 10 N
0 ‘ 0
0 40 80 120 160 10 102 103 10%
Ic (mA) f (MHz)

Vee=2V;f=2GHz.

Fig.7 Gain as a function of collector current;
typical values.

lc =80 mA; Veg =2 V.

Fig.8 Gain as a function of frequency;
typical values.
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lc =80 mA; Vce=2V; Z,=50 Q.

Fig.9 Common emitter input reflection coefficient (S11); typical values.

135° 45°

40 MHz

e 15 10 8 \3GHz

-135° -45°

-90° MGR631
lc =80 mA; Vgg =2 V.

Fig.10 Common emitter forward transmission coefficient (Sz1); typical values.
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NPN wideband transistor

BFG480W

90°

135°
3GHz

05 04 03 02 0.1
180°
40 MHz

-135°

-90°

lc=80mA; Vcg=2V.

—-45°

0°

MGR632

Fig.11 Common emitter reverse transmission coefficient (S12); typical values.

-90°

Ic =80 mA; Ve =2 V; Zo =50 Q.

)

o
{‘\sﬁ

gz

=

N

MGR633

+08
106
to4

102

Fig.12 Common emitter output reflection coefficient (Spp); typical values.
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Noise data
Vce =2V, typical values.
f Ic Fmin r I n
(MHz) | (mA) | (dB) mag angle | (Q)

900 2 1.1 0.41 96.1 0.21 4 i
4 1.1 0.31 106.6 |0.14 Frmin
6 1.2 0.27 118.4 0.12 (dB)
8 12 |o26 [1317 |0.10 3t
10 1.3  |028 [1432 |0.10 \ W e =
20 |16 |039 [1662 [0.07 ) \ At
40 |20 [049 [1760 [0.07 \-/'/ e ke
60 2.3 057 1795 |0.07 i
80 |29 |045 1773 |0.18 1~

2000 |2 2.4 057 |171.9 |[0.09
4 2.0 049 [1789 |0.08
6 1.8 0.46 |-175.7 |0.09 o = i - ~
8 1.8 0.44 |-171.7 [0.09 Ic (mA)
10 1.8 0.43 |-168.4 |0.09
12 18 |044 |-1653 |0.10 Veem 2.
e LT L L Fig.13 Minimum noise figure as a function of
20 1.9 0.46 -1583 |0.11 collector current; typical values.
40 2.3 052 |-150.2 |[0.14
60 2.6 0.56 |-147.7 |0.18
80 2.8 0.60 |-146.1 [0.22

APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit (see Figs 18 and 19).

f Vee ica PL Gp ne
MODE OF OPERATION (GH2) ) (mA) (mW) (dB) (%)
Pulsed; class-AB; 8 <1:2;t;=5ms 2 3.6 1 100 typ. 13.5 typ. 45
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MGR635 MGR636
16 16
Gp nc Gp nc
(dB) G (%) (dB) - (%)
G
12 = | ™ \4' I~ ) 12 \\p 60
8 / N 40 8 /' 40
/ ‘\ A \
L~ /
4 20 4 v 20
=
0 0 0 0
10 14 18 2 26 10 14 18 22 26
PL (dBm) P (dBm)

Pulsed, class-AB operation; § < 1;2; t, =5 ms.
f=2GHz; Vge =2.4 V; Igg = 1 mA; tuned at P = 100 mW.

Fig.14 Power gain and collector efficiency as a
function of load power; typical values.

Pulsed, class-AB operation; § < 1;2;t; =5 ms.
f=2GHz; Vcg =3.6 V; Icg = 1 mA; tuned at P = 100 mW.

Fig.15 Power gain and collector efficiency as a
function of load power; typical values.

MGR637

%

Vee = 3.6 V; Icg =1 mA; P_ = 100 mW; Ts < 60 °C.

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

MGR638

30

z RL
(@)

20

10
XL

0

1.8 1.85 19 1.9

5 f (GHz) 2

Voe = 3.6 V; Igg = 1 mA; P =100 mW; T, < 60 °C.

Fig.17 Load impedance as a function of frequency
(series components); typical values.
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Vo Vs
cs5
RF output
o & —*" 500
input
s00 o1
c4
MGM221
Fig.18 Common emitter test circuit for class-AB operation at 2 GHz.

List of components used in test circuit (see Figs 18 and 19)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE No.
C1,C5 multilayer ceramic chip capacitor; note 1 | 24 pF

C2,C4 multilayer ceramic chip capacitor; note 1 |2 pF

C3,C6 multilayer ceramic chip capacitor, note 1 | 15 pF

Cc7 multilayer ceramic chip capacitor; note 1 |1 nF

L1, L4 stripline; note 2 100 Q 18 x 0.2 mm

L2 stripline; note 2 50 Q 5x0.8 mm

L3 stripline; note 2 50 Q 6 x 0.8 mm

L5 Grade 4S2 Ferroxcube chip bead 4330 030 36300
R1 metal film resistor 220Q; 04 W

R2, R3 metal film resistor 10Q;04 W

TR1 NPN transistor BC817 9335 895 20215
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board with PTFE fibre-glass dielectric (g, = 6.15,
tan & = 0.0019); thickness 0.64 mm, copper cladding = 35 um.
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45

input c2 c4 output

MBK8&27

Dimensions in mm.

The components are situated on one side of the copper-clad PTFE fibre-glass board, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by through metallization.

Fig.19 Printed-circuit board and component layout for 2 GHz class-AB test circuit in Fig.18.
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NPN 9 GHz wideband transistors

FEATURES

e High power gain

¢ Low noise figure

¢ High transition frequency

¢ Gold metallization ensures excellent reliability.

APPLICATIONS

RF front end applications in the GHz range, such as
analog and digital cellular telephones, cordless telephones
(CT1, CT2, DECT, etc.), radar detectors, pagers and

satellite TV tuners (SATV).

DESCRIPTION

NPN silicon planar epitaxial transistor in a 4-pin
dual-emitter SOT143B plastic package.

Product specification

BFG505; BFG505/X

PINNING
DESCRIPTION
PIN
BFG505 BFG505/X
1 collector collector
2 base emitter
3 emitter base
4 emitter emitter

45 |3

1 2
MARKING Top view MSBO14
TYPE NUMBER CODE
Brgets e Fig.1 Simplified outline SOT143B.
BFG505/X N39
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veceo collector-base voltage | open emitter - - 20 Vv
Vces collector-emitter voltage | Rge = 0 - - 15 Vv
Ic collector current (DC) = - 18 mA
Piot total power dissipation |Tg <130 °C - - 150 mW
hre DC current gain Vece=6V;lc=5mA 60 120 250
Cre feedback capacitance |Veg=6V;Ilc=ic=0;f=1MHz - 0.2 - pF
fr transition frequency Vece=6V;lc=5mA;f=1GHz - 9 - GHz
Gum maximum unilateral Vee=6V;Ilc=5mA; - 20 - dB
power gain Tamp = 25 °C; f =900 MHz
Vce=6V;lc=5mA; = 13 = dB
Tamp =25 °C; f=2 GHz
IS4/ 2 insertion power gain Vee=6V;lc=5mA; 16 174 - dB
Tamp = 25 °C; f = 900 MHz
E noise figure Ts=Topt; VeE=6V; Ic = 1.25 mA; - 1.2 17 dB
Tamp = 25 °C; f = 900 MHz
Is=Topt; VE=6V; Ic =5 mA; - 1.6 21 dB
Tamb = 25 °C; f = 900 MHz
Ts=Topt VeE=6V; Ic = 1.25 mA; - 1.9 - dB
Tampb = 25 °C; =2 GHz
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BFG505; BFG505/X

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vces collector-emitter voltage Rge=0 - 15 Vv
Vego emitter-base voltage open collector - 2.5 \
Ic collector current (DC) - 18 mA
Prot total power dissipation Ts< 130 °C; see Fig.2; note 1 |- 150 mwW
Tstg storage temperature range -65 150 °C
T junction temperature - 175 °C
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point | note 1 290 KW
Note

1. Tsis the temperature at the soldering point of the collector pin.

MRA638-1

\
. \

0 50 100 150 200
Ts (°C)

Fig.2 Power derating curve.
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BFG505; BFG505/X

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
lcso collector cut-off current Veg=6V;lg=0 - - 50 nA
hee DC current gain lc =5mA; Vce =6V, see Fig.3 60 120 250
Ce emitter capacitance lc=ic=0Vgg=0.5V;f=1MHz - 0.4 - pF
Ce collector capacitance Veg=6V; lg=ie=0;f=1MHz - 0.3 - pF
Cre feedback capacitance Ic=0;Vgg=6V; f=1MHz; see Fig.4 |- 0.2 - pF
fr transition frequency lc=5mA;Vee=6V; f=1GHz - 9 - GHz
see Fig.5
Gum maximum unilateral lc=5mA;Vcg=6V, - 20 - dB
power gain; note 1 Tamb = 25 °C; f = 900 MHz
lc=5mA;Vce=6V,; - 13 - dB
Tamb:= 25 °C; =2 GHZ
IS4/ 2 insertion power gain le=5mA; Vce=6V; 16 17 ~ dB
Tamb = 25 °C; f = 900 MHz
F noise figure I's =Topt; lc =125 MA; Vee =6V, - 1,2 1.7 dB
Tamb = 25 °C; f = 900 MHz
I's =Topt; lc=5mA; Vee =6 V; - 1.6 2.1 dB
Tamb = 25 °C; f = 900 MHz
Ts=Topt; lc=1.25mA; Vce =6V, - 1.9 - dB
Tamb =25 °C; f =2 GHz
P4 output power at 1 dB gain |lc=5mA; Vce=6V; R. =50 Q; - 4 - dBm
compression Tamp = 25 °C; f = 900 MHz
ITO third order intercept point | note 2 - 10 = dBm
Notes
S

1. Gywm is the maximum unilateral power gain, assuming Sy is zero and G, = 10 log

2 VCE=6V; |C=5 mA, RL= 50 Q’ Tamb=25 oC;

fo = 900 MHz; fq = 902 MHz;

measured at 2f, — f; = 898 MHz and 2fy — f, = 904 MHz.
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NPN 9 GHz wideband transistors

BFG505; BFG505/X

MRA63:

)

250

hre

200

=t

100

50

G

0
1073 1072 10-1 10

10
Ic (MA)

Vee=6V.

Fig.3 DC current gain as a function of collector

MRA640

0.4

cre

(PF)
03

0.2

0.1

8 10
Veg (V)

lc=0;f=1MHz.

Fig.4 Feedback capacitance as a function of

Tamp = 25 °C; f = 1 GHz.

Fig.5 Transition frequency as a function of
collector current.

current. collector-base voltage.
MRA641 MRA642
12 2
‘ \ l gain
tr Vee =6V |||l] (dB) Gum ——
(GHz2) Y | l | 20 -
i
TINNVce=3V
8 / CE -—~+~ / MSG
15
10
‘ [
/
/ 5
Y|
1
o0 : - 0
10~ 1 1
Ic (mA) . u I (mA)

Ve =6V, f =900 MHz.

Gym = maximum unilateral power gain;
MSG = maximum stable gain;

Gmax = maximum available gain.

Fig.6 Gain as a function of collector current.
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BFG505; BFG505/X

25 MRA643
gain
(dB)

20

MSG G
15 [t
/
yacy

10 //

Nl

0

0 4

Ic (mA)

Vee=6V;f=2GHz.

Gywm = maximum unilateral power gain;
MSG = maximum stable gain;
Gmax = maximum available gain.

Fig.7 Gain as a function of collector current.

MRA644

50 Il

gain I Gum
(dB) T

40 AN

30

7

20 N

q
10 N

10 102 108 10*
f (MHz)

Vee=6V;lc=1.25mA.

Gywm = maximum unilateral power gain;
MSG = maximum stable gain;
Gmax = maximum available gain.

Fig.8 Gain as a function of frequency.

MRA645

50 T

gain | Gym
(dB) e

40 \
MSG N
30 > N\

20

10

10 102 108 10*
f (MHz)

Vee=6V;lc=5mA.

Gywm = maximum unilateral power gain;
MSG = maximum stable gain;

Gmax = maximum available gain.

Fig.9 Gain as a function of frequency.

5 MRA650
T111mn2
Frmin f=900 MHz | Gass
(dB) L (dB)
4 15
1000 MHz
/] N ENN
/G 2000 MHz
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2 o = 5
2000 MHz P4
T | \ | - Fn in #d
1000 MHz !
900 MHz ] =i
1 500 MHz 0
0 -5
= 1 10
i Ic (MA)
Vee=6V.

Fig.10 Minimum noise figure and associated
available gain as functions of collector
current.
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5 MRA651 20
Ic=125mA [\ 5mA [

Frmin ¢ N N } Gass
(dB) N Gass > (dB)
4 \\ \, 15
NN

NN
N
3 N 10
N
2
P
2 / 5
%
5mA_C jig
min__+1
1 0
1.25 mA
o 3 s
10 10 £ (M) 10
Vce=6V.
Fig.11 Minimum noise figure and associated
available gain as functions of frequency.

pot. unst. 90°
region

stability
circle

MRAB52

Z,=50 Q.
Voe =6 V; I = 1.25 mA; f = 900 MHz.

Fig.12 Noise circle figure.
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pot. unst.

108
+ 0.6
+04
stability

circle T 0.2

MRA653 L 40

Z5=50Q:
Vece =6V, lo=1.25 mA; f = 2000 MHz.

Fig.13 Noise circle figure.
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90°

T1.0
s
Los
Loa

102

MRA646 L 10

Vee=6V;Ic=5mA.
Z,=50 Q.

Fig.14 Common emitter input reflection coefficient (S11).
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135° 45°
40 MHz 3 GHz
180° ) o

r

|
15 12 9 6 3

-135° —45°

90° MRA647
Vee=6V; lc=5mA.

Fig.15 Common emitter forward transmission coefficient (Sp1).
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90°

135° 45°
3 GHz
180° | SN (S A 40 MHz 0°
025 020 015 010 0.05
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Fig.16 Common emitter reverse transmission coefficient (S12).
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Fig.17 Common emitter output reflection coefficient (Syy).
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Product specification

NPN 9 GHz wideband transistors

BFG505W; BFG505W/X

FEATURES PINNING
¢ High power gain DESCRIPTION
o B PIN
= b g BFG505W BFG505W/X
» High transnfon .frequency g 1 collector collector
¢ Gold metallization ensures excellent reliability. > e emitter
3 emitter base
REFLESINS 4 emitter emitter
RF front end applications in the GHz range, such as
analog and digital cellular telephones, cordless telephones
(CT2, CT3, PCN, DECT, etc.), radar detectors, pagers,
satellite television tuners (SATV).
4 3
DESCRIPTION
NPN silicon planar epitaxial transistor in a 4-pin
dual-emitter SOT343N plastic package.
1 2
MARKING Top view MBK523
TYPE NUMBER CODE
BF W
o508 L Fig.1 Simplified outline SOT343N.
BFG505W/X N1
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veso collector-base voltage | open emitter - - 20 Vv
Vces collector-emitter voltage | Rgg = 0 - - 15 |V
I collector current (DC) - - 18 mA
Piot total power dissipation |Ts<85°C - - 500 |mW
hre DC current gain lc=5mA;Vcg=6V 60 120 |250
Crw feedback capacitance lc=0;Veg=6V;f=1MHz - 0.2 - pF
fr transition frequency Ic=5mA;Vce=6V; f=1GHz; Tamp =25 °C - 9 - GHz
Gum maximum unilateral Ic=5mA;Vce=6V; =900 MHz; T,mp=25°C |- 19 - dB
power gain Ic=5mA; Vog = 6 V; f = 2 GHZ; Tamp = 25 °C 2 |- dB
1S5412 insertion power gain Ic=5mA;Vce=6V; f=900 MHz; Tymp=25°C |15 16 - dB
F noise figure Is=Topt; Ic=1.25mA; Vee =6 V; f =2 GHz - 1.9 |- dB
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NPN 9 GHz wideband transistors

BFG505W; BFG505W/X

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv

Vces collector-emitter voltage Rge=0 - 15 Vv

VeBo emitter-base voltage open collector - 25 \'

Ic collector current (DC) - 18 mA

Piot total power dissipation Ts <85 °C; see Fig.2; note 1 - 500 mWwW
Tstg storage temperature —65 +150 °C

T; junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point | Tg < 85 °C; note 1 180 K/W

Note

1. Tsis the temperature at the soldering point of the collector pin.

MBG248

600

Ptot

(mW)

400

200

50 100

Fig.2 Power derating curve.

1998 Oct 02

306




Philips Semiconductors

Product specification

NPN 9 GHz wideband transistors

BFG505W; BFG505W/X

CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vierjceo | collector-base breakdown voltage |lc=2.5pA; =0 20 - - Y
Vierices | collector-emitter breakdown voltage | Ic = 10 uA; Rgg = 0 15 - - Vv
Verieso |emitter-base breakdown voltage le=25pA;lc=0 2.5 - - Vv
lcBo collector leakage current Veg=6V;Ig=0 - - 50 nA
hee DC current gain lc=5mA; Vcg =6V see Fig.3 60 120 |[250
fr transition frequency lc=5mA;Vce=6V,; f=1GHz - 9 - GHz
Tamb = 25 °C; see Fig.5
Ce collector capacitance le=ie=0;Veg=6V;f=1MHz - 0.3 - pF
Ce emitter capacitance lc=ic=0;Vgg=0.5V;f=1MHz - 0.4 - pF
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 02 |- pF
see Fig.4
Gum maximum unilateral power gain; lc=5mA;Vcg=6V; f=900 MHz; |- 19 - dB
note 1 Tarin=25°C
lc=5mA; Vge =6V, f=2 GHz; - 12 - dB
Tamp =25 °C
185412 insertion power gain lc=5mA; Vce=6V; =900 MHz; |15 16 - dB
Tams= 25 €
F noise figure Ts=Topti Ic=1.25mA; Vce=6V; - 1.2 1.7 dB
f =900 MHz
Is=Topt; lc=5mA;Vce=6V,; - 1.6 2.1 dB
f =900 MHz
Ts=Topt; Ic=1.25mA; Vg =6V, - 1.9 - dB
f=2GHz
Py output power at 1 dB gain lc=5mA; Vcg=6V; f=900 MHz; |- 4 - dBm
compression RL=50Q; Tamp =25 °C
ITO third order intercept point note 2 - 10 - dBm
Notes |Sz1’2

1. Guyw is the maximum unilateral power gain, assuming Si2 is zero. Gy, = 10 log
2. lc=5mA; Vce=6V; R.=50Q; Tamp =25 °C;

fp = 900

MHz; fq = 902 MHz;

measured at 2f, - f; = 898 MHz and 2fy - f, = 904 MHz.
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BFG505W; BFG505W/X

250 MRA639

200

150

100

50

0
1073 1072 10~ 1 10 102

Vee=6V.

Fig.3 DC current gain as a function of collector
current; typical values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.
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f=1GHz; Tamp =25 °C.

Fig.5 Transition frequency as a function of
collector current; typical values.
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30 — MECa3s 30 MLC035
gain gain
(dB) (dB)
20 — MSG— 20
= Gum

MSG G
L~ = max
/ /

0 I (mA) 12 0 4 8 10 - 12

f=900 MHz; Vce =6 V. f=2GHz; Vee =6 V.

Fig.6  Gain as a function of collector current; Fig.7 Gain as a function of collector current;
typical values. typical values.
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lc=125mA; Vee =6 V. lc=5mA; Vg =6 V.
Fig.8 Gain as a function of frequency; Fig.9 Gain as a function of frequency;
typical values. typical values.
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Fig.10 Minimum noise figure as a function of Fig.11 Associated available gain as a function of
collector current; typical values. collector current; typical values.
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pot. unst. 90°
region

stability
circle ; / Y =

MRAE52 1 {0

f=900 MHz; Vcg =6 V; Ic = 1.25 mA; Z, =50 Q.

Fig.14 Common emitter noise figure circles; typical values.
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f=2GHz;Vce=6V; Ic=1.25mA; Z, =50 Q.

Fig.15 Common emitter noise figure circles; typical values.
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MLC040

Vee=6V;lc=5mA; Z, =50 Q.

108
106
104

TR

Fig.16 Common emitter input reflection coefficient (S14); typical values.
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Fig.17 Common emitter forward transmission coefficient (Sz1); typical values.
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Fig.18 Common emitter reverse transmission coefficient (S1,); typical values.

T08
+ 0.6
T 04

T02

Vce=6V;lc=5mA; Z,=50 Q.

Fig.19 Common emitter output reflection coefficient (Sz2); typical values.
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SPICE parameters for the BFG505W(/X) die

SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE UNIT
1 1S 134.1 aA 36 () VJS 750.0 mV
2 BF 180.0 |- 37 (M MJS 0.000 |-

3 NF 0.988 |- 38 FC 0.897 |-

4 VAF 38.34 |V Note

5 IKF 150.0 |mA 1. These parameters have not been extracted, the
6 ISE 27.81 fA default values are shown.

7 NE 2.051 -

8 BR 55.19 -

9 NR 0.982 |- Cep

10 VAR 2.459 \ |
i IKR 2.920 mA
12 ISC 17.45 |aA u | -8 e

B B Co—"""0(C

18 NC 1.062 |-

14 RB 2000 |Q Che 5 = Cee
15 IRB 1.000 |pA -‘V Le
16 RBM 20.00 [Q ——
1174 RE 147 Q
18 RC 4350 |Q =
19 () XTB 0.000 - E
20 (M EG 1.110 eV
21 (M XTI 3.000 |- Qlg = 50; QLe = 50; QLgg(f) = Qlg eV(f/fc)

fc = scaling frequency = 1 GHz.
22 CJE 284.7 |fF
&8 i suu L Fig.20 Package equivalent circuit SOT343N.
24 MJE 0.303 |-
25 TF 7.087 |ps
26 XTF 1234 |- List of components (see Fig.20)
27 VTF 1.701 Vv DESIGNATION VALUE UNIT
28 ITF 30.64 mA Che 70 fF
29 PTF 0.000 deg Ceb 50 fF
30 cJC 2424 |fF Cee 115 fF
31 vJC 188.6 mV L1 0.34 nH
32 MJC 0.041 - L2 0.10 nH
33 XCJC 0.130 - L3 0.25 nH
34 TR 1332 |ns Lg 0.40 nH
35 CJS 0.000 I Le 0.40 nH
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NPN 9 GHz wideband transistor

FEATURES

¢ High power gain

Low noise figure

PINNING

Product specification

BFG520; BFG520/X; BFG520/XR

PIN DESCRIPTION

BFG520 (Fig.1) Code: N36

¢ High transition frequency 1 collector
e Gold metallization ensures 2 base T —,
excellent reliability. 3 e 4
Top view MSBO14
4 emitter
DESCRIFTION BFG520/X (Fig.1) Code: N42 Fig.1 SOT143B.
NPN silicon planar epitaxial 1 collector
transistors, intended for applications :
2 tt
in the RF frontend in the GHz range, o
such as analog and digital cellular 3 |base 3E] =L
telephones, cordless telephones 4 emitter
(CT1, CT2, DECT, etc.), radar BFG520/XR (Fig.2) Code: N48
detectors, pagers and satellite TV 1 coliector
tuners (SATV) and repeater ) 2 |:| ——]1
o e T B 2 emitter
amplifiers in fibre-optic systems.
The transistors are encapsulated in . bas.e Tegras e
4-pin, dual-emitter plastic SOT143 4 emitter Fig.2 SOT143R.
and SOT143R envelopes.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage | open emitter - - 20 Vv
Vceo collector-emitter voltage | open base - - 15 \%
I DC collector current - - 70 mA
Piot total power dissipation | up to T = 88 °C; note 1 - - 300 mwW
hee DC current gain lc=20mA; Vce=6V; Tj=25°C 60 120 250
Cra feedback capacitance |lc=0;Vcg=6V;f=1MHz - 0.3 - pF
fr transition frequency lc=20mA; Vce =6V, f=1 GHz; - 9 - GHz
Tamb= 25 °C
Gum maximum unilateral lc =20 mA; Vce = 6 V; f = 900 MHz; - 19 - dB
power gain Tamb=25°C
lc=20mA; Vcg =6V, f=2 GHz; - 13 - dB
Tamp=25"°C
S insertion power gain lc =20 MA; Vgg = 6 V; f =900 MHz; |17 18 - dB
Tarp=25"°C
F noise figure T's=Topt; lc=5mA;Vce=6V; - 11 1.6 dB
f =900 MHz; Tymp =25 °C
Ig=Topt;lc=20mMA; Vce =6V, - 1.6 2.1 dB
f =900 MHz; Tamp =25 °C
Ig=Topt;lc=5mA; Vce=8V; = 1.9 = dB
f=2 GHz; Tamin=25°C
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NPN 9 GHz wideband transistor BFG520; BFG520/X; BFG520/XR
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter = 20 \
Vceo collector-emitter voltage open base — 15 \
VEBO emitter-base voltage open collector - 2.5 \Y
Ic DC collector current ~ 70 mA
Piot total power dissipation up to Ts = 88 °C; note 1 - 300 mwW
Tstg storage temperature —65 150 °C
T; junction temperature - 175 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihj-s thermal resistance from junction to | up to T = 88 °C; note 1 290 K/W
soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.
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BFG520; BFG520/X; BFG520/XR

CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=6V - - 50 nA
hee DC current gain lc=20mA; Vce=6V 60 120 250
Ce emitter capacitance lc=ic=0; Veg=0.5V; f=1MHz - 1 — pF
Cc collector capacitance le=ig=0;Vcg=6V;f=1MHz - 0.6 - pF
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 0.3 - pF
fr transition frequency lc=20mA; Vce=6V; f=1GHz; - 9 = GHz
Tamp=266
Gum maximum unilateral lc=20 mA; Vge =6 V; f =900 MHz; |- 19 - dB
power gain (note 1) Tamp = 20 °C
lc=20mA; Vcg=6V; f=2 GHz; - 13 - dB
Tarnin=25°C
15,412 insertion power gain lc =20 mA; Vee =6 V; f =900 MHz; |17 18 = dB
Tarp= 25 °C
F noise figure Ts=Topt; lc=5mMA; Vce=6V; - 1. 1.6 dB
f =900 MHz; Tamp = 25 °C
Is=Topt; Ic =20 MA; Vce =6 V; - 1.6 21 dB
f =900 MHz; Tamp = 25 °C
Is=Topt; lc=5mA; Vee =6V, - 19 - dB
f=2GHz; Tymp=25°C
P4 output power at 1 dB gain lc=20mA; Vce =6 V; R =50 Q; - 17 - dBm
compression f =900 MHz; Tamp = 25 °C
ITO third order intercept point note 2 - 26 - dBm
Vo output voltage note 3 - 275 - mV
do second order intermodulation |lc =20 mA; Vcg=6V; Vo, =75mV; - -50 - dB
distortion Tamb = 25 °C; f(piq) = 810 MHz
Notes

1. Gy is the maximum unilateral power gain, assuming S12 is zero and

Gym = 101log

2
[S21|

a —|S11|2)(1 —|822|2)

dB.

2. lg=20mA; Ve =6V; R =50 Q; f =900 MHz; Ty = 25 °C;
fp = 900 MHz; fq = 902 MHz;
measured at fop_q) = 898 MHz and f(2qp) = 904 MHz.

3. dim=-60 dB (DIN 45004B);

Vp = Vo; Vg = Vo -6 dB; V, = V, -6 dB;

fo = 795.25 MHz; fq = 803.25 MHz; f; = 805.25 MHz;
measured at fp.qr) = 793.25 MHz
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BFG520; BFG520/X; BFG520/XR
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Fig.3 Power derating curve.
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Fig.4 DC current gain as a function of collector

Fig.5 Feedback capacitance as a function of
collector-base voltage.
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Fig.6 Transition frequency as a function of
collector current.
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In Figs 7 to 10, Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gmnax = maximum available
gain.
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Fig.7 Gain as a function of collector current.
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Fig.8 Gain as a function of collector current.
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Fig.9 Gain as a function of frequency.
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Fig.10 Gain as a function of frequency.
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Fig.11 Intermodulation distortion as a function of
collector current.
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Fig.12 Second order intermodulation distortion as
a function of collector current.
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BFG520/XR

NPN 9 GHz wideband transistor
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=900 MHz; Z, = 50 Q.
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Fig.16 Noise circle figure.
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NPN 9 GHz wideband transistor
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Ic =20 mA; Vo =6 V.
Z,=50 Q.

Fig.17 Common emitter input reflection coefficient (S11).
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Fig.18 Common emitter forward transmission coefficient (Sp1).
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NPN 9 GHz wideband transistor
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Fig.19 Common emitter reverse transmission coefficient (S12).
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Fig.20 Common emitter output reflection coefficient (S»»).
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Product specification

BFG520W; BFG520W/X

NPN 9 GHz wideband transistors

FEATURES PINNING
¢ High power gain DESCRIPTION
oo fi PIN
* Low nolse tigure BFG250W BFG250W/X
» [High transn!on Trequency - 1 collector collector
o Gold metallization ensures excellent reliability. P rom— Srrter
3 emitter base
AFPLICATIONS 4 emitter emitter
RF front end wideband applications in the GHz range,
such as analog and digital cellular telephones, cordless
telephones (CT2, CT3, PCN, DECT, etc.), radar detectors,
pagers, satellite television tuners (SATV) and repeater
amplifiers in fibre-optic systems.
4 g
DESCRIPTION
NPN silicon planar epitaxial transistor in a 4-pin
dual-emitter SOT343N plastic package.
1 2
MARKING Top view MBK523
TYPE NUMBER CODE
BFGAS0W N3 Fig.1 Simplified outline SOT343N.
BFG520W/X N4

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vceo collector-base voltage open emitter - - 20 \Y
Vces collector-emitter voltage | Rgg =0 - - 15 \%

Ic collector current (DC) - - 70 mA
Piot total power dissipation | Ts <85 °C - - 500 |mW
hre DC current gain lc=20mA; Vce=6V 60 120 |250

Cre feedback capacitance lc=0;Vgg=6V;f=1MHz - 0.35 |- pF
fr transition frequency lc=20mA; Vee=6V; f=1GHz; Tgmp =25 °C - 9 - GHz
Gum maximum unilateral lc =20 mA; Vcg =6 V; f =900 MHz; Tymp =25 °C | - 17 - dB

power gain

1S5412 insertion power gain lc =20 mA; Vcg =6 V; f =900 MHz; Tymp =25°C | 16 17 - dB
F noise figure I's=Topt; Ic =5 mA; Veg =6V, f = 900 MHz - 1.1 1.6 |dB
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv

Vces collector-emitter voltage Rge =0 - 15 Vv

Veso emitter-base voltage open collector - 2.5 Vv

lc collector current (DC) - 70 mA

Piot total power dissipation Ts < 85 °C; see Fig.2; note 1 - 500 mW
Tstg storage temperature -65 +150 °C

T junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point | T < 85 °C; note 1 180 K/W

Note
1. Tsis the temperature at the soldering point of the collector pin.

MBG248

600

Ptot
(mW)

400 \
200 \

o] 50 100 15 [o]

0 20K
Ts (°C)

Fig.2 Power derating curve.
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NPN 9 GHz wideband transistors

BFG520W; BFG520W/X

CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viericeo | collector-base breakdown voltage | lc =10 pA; lg=0 20 - - Vv
Verices | collector-emitter breakdown voltage | Ic = 10 pA; Rge = 0 15 - - \Y
V(erieBo | emitter-base breakdown voltage le=10pA;Ic=0 2.5 - - \%
lceo collector leakage current Veg=6V;lg=0 - - 50 nA
hee DC current gain lc =20 mA; Vge =6 V; see Fig.3 60 120 |250
Cre feedback capacitance Ic=0;Veg=6V; f=1MHz; - 0.35 |- pF
see Fig.4
fr transition frequency Ic=20mA; Vce=6V; f=1GHz; - 9 - GHz
Tamb = 25 °C; see Fig.5
Gum maximum unilateral power gain; Ic=20mA;Vceg =6 V;f=900 MHz; | - 17 - dB
note 1 Tambi= 25 °C
lc =20 mA; Vge =6 V; f =2 GHz; - 1 - dB
Tamp=25 °C
1S5112 insertion power gain Ic =20 mA; Vgg = 6 V; f =900 MHz; | 16 17 — dB
Tambi=25 °C
F noise figure Is=Topt lc=5mA; Vce =6V, - 11 1.6 dB
f =900 MHz
Ts=Topt; lc =20 mA; Vce=6V; - 1.6 2.1 daB
f=900 MHz
Is=Top; Ilc =5 mA; Vee=6V; - 1.85 |- dB
f=2GHz
PL4 output power at 1 dB gain lc =20 mA; Vg =6 V;f=900 MHz; |- 17 - dBm
compression RL =50 Q; Tamp =25 °C
ITO third order intercept point note 2 = 26 - dBm
Vo output voltage note 3 = 275 |- mV
do second order intermodulation note 4 - -50 - dB
distortion
Notes S, |2
1. Gum is the maximum unilateral power gain, assuming Sz is zero. G, = 10 log [Sai dB.

2. lc=20mA;Vce=6V; RL =50 Q; Tamp =25 °C;
fo = 900 MHz; f, = 902 MHz; measured at 2f, — f; = 898 MHz and 2f, — f, = 904 MHz.
3. dim =-60 dB (DIN45004B); Ic =20 mA; Vce =6 V; Vp = Vo; Vg =V, -6 dB; V, =V, -6 dB; RL =75 Q;
fp = 795.25 MHz; fy = 803.25 MHz; f, = 805.25 MHz; measured at f, + fq — f; = 793.25 MHz.
4. 1g=20mA; Vog =6 V; Vo= 75 mV; Ry = 75 Q; Tamy = 25 °C;
fy = 250 MHz; fq = 560 MHz; measured at f, + f; = 810 MHz.
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Product specification

NPN 9 GHz wideband transistors

BFG520W; BFG520W/X

MLB807
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h !
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100
50
0
107! 1 10 102
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Vee=6V.

Fig.3 DC current gain as a function of collector
current; typical values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.
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Fig.5 Transition frequency as a function of
collector current; typical values.
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Fig.6 Gain as a function of collector current;
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Fig.7 Gain as a function of collector current;

lc=5mA;Vce=6V.

Fig.8 Gain as a function of frequency;
typical values.
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Fig.9 Gain as a function of frequency;
typical values.
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MLB818
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Vo =275 mV; fp + fq — f; = 793.25 MHz; Ve = 6 V;
RL =75 Q; Tamp = 25 °C.

Fig.10 Intermodulation distortion as a function
of collector current; typical values.
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Fig.11 Second order intermodulation distortion as a
function of collector current; typical values.
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Fig.12 Minimum noise figure as a function
of collector current; typical values.
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Fig.13 Associated available gain as a function
of collector current; typical values.
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MLB822
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Fig.14 Minimum noise figure as a function of
frequency; typical values.
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Fig.15 Associated available gain as a function
of frequency; typical values.
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f=900 MHz; Vee =6 V; Ic =5 mA; Z, =50 Q.
Fig.16 Common emitter noise figure circles; typical values.
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(5) Trms; Gmax = 11.8 dB.
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f=2GHz; Vce=6V; Ic =5mA; Z, =50 Q.

Fig.17 Common emitter noise figure circles; typical values.
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Voe =6V, Ig =20 mA; Z, =50 Q.
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Fig.18 Common emitter input reflection coefficient (S11); typical values.
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Fig.19 Common emitter forward transmission coefficient (S»1); typical values.
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Fig.20 Common emitter reverse transmission coefficient (S12); typical values.
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Fig.21 Common emitter output reflection coefficient (Syy); typical values.
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SPICE parameters for the BFG520W die

SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 1.016 |fA 36 (M VJS 750.0 |[mV
2 BF 220.1 - 37 (M MJS 0.000 |-

3 NF 1.000 |- 38 FC 0.780 |-
4 VAF 48.06 |V Note
5 IKF 510 mA 1. These parameters have not been extracted, the
6 ISE 283 fA default values are shown.
7 NE 2.035 |-
8 BR 100.7 -
9 NR 0.988 - c

cb
10 VAR 1692 |V 1
11 IKR 2.352 mA
12 ISC 24.48 |aA L1 ] L2

B o—"YY Mg o B Co—¢"¥Y"—o0C

13 NC 1.022 |-

g

14 RB 10.00 |Q Cbe = = Cee
15 IRB 1.000 |uA )

16 RBM 1000 |Q i

MBC964

17 RE 7753 mQ
18 RC 2.210 Q L3
19 (M XTB 0.000 -

20 (™ EG 1110 |ev E

210 XTI 3.000 |- QLg = 50; QLe = 50; QL e(f) = QLa V(1)

22 CIE 1.245 pF fo = scaling frequency = 1 GHz.

23 VJE 6000 |mVv Fig.22 Package equivalent circuit SOT343N.
24 MJE 0.258 |-

25 TF 8.616 |ps . ]

26 XTF 6788 |- List of components (see Fig.22)

27 VTE 1414 |V DESIGNATION VALUE UNIT
28 ITF 110.3 |mA Chbe 70 fF

29 PTF 45.01 deg Ceb 50 fF

30 CJC 4476 |fF Cee 115 fF

31 vJC 189.2 |mV ] 0.34 nH

32 MJC 0.070 |- L2 0.10 nH

33 XCJC 0.130 |- L3 0.25 nH

34 TR 543.7 |ps Ls 0.40 nH

35M cJs 0.000 |F Le 0.40 nH
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NPN 9 GHz wideband transistor BFG540; BFG540/X;

BFG540/XR
S T O e s A B S 0 P e S A R R i
FEATURES PINNING
e High power gain PIN [ DESCRIPTION 41— —|3
* Low noise figure BFGS540 (Fig.1) Code: N37
¢ High transition frequency 1 collector
* Gold metallization ensures o base = =
excellent reliability. 5

s emitler Top view MSB014

4 emitter
DESCRIPTION BFG540/X (Fig.1) Code: N43 Fig.1 SOT143B.
NPN silicon planar epitaxial 1 collector
tran§|st9rs, |ptended for wideband D) p——
applications in the GHz range, such
as analog and digital cellular 3 base = =L
telephones, cordless telephones & emitter
(CT1, CT2, DECT, etc.), radar BFG540/XR (Fig.2) Code: N49
detectors, satellite TV tuners (SATV), 1 collactor
MATV/CATV amplifiers and repeater - 2 H RS P
amplifiers in fibre-optical systems. 2 emitter
The transistors are mounted in plastic . bas'e Ten-ewy Hesge
SOT143B and SOT143R packages. 4 emitter Fig.2 SOT143R.
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NPN 9 GHz wideband transistor

BFG540; BFG540/X;

BFG540/XR
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter = - 20 \
VcEs collector-emitter voltage Rge =0 - - 15 \%
lc DC collector current - - 120 mA
Piot total power dissipation up to Ts = 60 °C; note 1 = - 400 mW
heg DC current gain Ilc=40mA; Vcg=8V; T;j=25°C 60 120 250
Cre feedback capacitance lc=0;Vcg=8V;f=1MHz - 0.5 - pF
fr transition frequency lc =40 mA; Vce=8V; f=1GHz; - 9 - GHz
Tamp = 25 °C
Gum maximum unilateral power gain | Ic =40 mA; Vcg =8 V; f =900 MHz; |- 18 - dB
Tambi= 25 °C
Ic=40mA; Vce=8V, f=2 GHz, - 11 - dB
Tamb=25°C
|82,|2 insertion power gain Ic =40 mA; Vce =8V, f=900 MHz; |15 16 - dB
Tamp= 25°C
F noise figure [s=Topt; Ic=10mA; Vce =8V, - 1.3 1.8 dB
f =900 MHz; Tamp =25 °C
['s=Topt; Ic =40 MA; Ve =8V, - 1.9 2.4 dB
f =900 MHz; Tamp = 25 °C
I's=Topt; lc=10mA; V=8V, - 21 - dB
f=2 GHz; Tamp =25 °C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 \
Vces collector-emitter voltage Rge=0 - 15 Vv
Veso emitter-base voltage open collector - 25 \%
Ic DC collector current - 120 mA
Phot total power dissipation up to Tg = 60 °C (note 1) - 400 mW
Tstg storage temperature -65 +150 |°C
T junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point |up to Tg = 60 °C note 1 290 KW
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 9 GHz wideband transistor

BFG540; BFG540/X;

BFG540/XR
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=8V - - 50 nA
hre DC current gain lc=40mA; Vcg=8V 60 120 250
Cs emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 2 - pF
Cc collector capacitance le=ig=0;Veg=8V;f=1MHz - 0.9 == pF
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 0.5 - pF
fr transition frequency Ic =40 mA; Vce =8 V; f=1GHz; - 9 - GHz
Tamp = 25:°C
Gum maximum unilateral power gain | lc =40 mA; Vgg =8 V; f =900 MHz; |- 18 - dB
(note 1) Tamp =25 °C
Ilc =40 mA; Vcg =8 V; f =2 GHz; - 11 - dB
Tamisi= 25°C
S 2 insertion power gain lc =40 mA; Vce =8 V; =900 MHz; |15 16 = dB
[Sa] Tarisi= 25 G
F noise figure I's=Topti lc=10mA; Vee =8V, - 1.3 1.8 dB
f =900 MHz; Tamp =25 °C
Ts =Topt Ic =40 MA; Vee =8V, - 1.9 2.4 dB
f =900 MHz; Tamp =25 °C
T's=Topt; Ic =10 mMA; Ve =8V, - 2.1 - dB
fi= 2 GHZ; Tanp= 25/°C
PL4 output power at 1 dB gain lc=40mA; Vce =8 V; R =50 Q; - 21 - dBm
compression f =900 MHz; Tamp = 25 °C
ITO third order intercept point note 2 - 34 - dBm
Vo output voltage note 3 - 500 - mV
do second order intermodulation note 4 - -50 — dB
distortion
Notes |S |2
1. Gyw is the maximum unilateral power gain, assuming Sy is zero and Gy = 10 log =t dB.

2. VCE =8V, |C =40 mA; R. =50 Q; Tamb =25 °C;
fp = 900 MHz; fq = 902 MHz;
measured at fop _ q) = 898 MHz and foq - p) = 904 MHz.

3. dim =-60 dB (DIN 45004B); Ic = 40 mA; Vce =8 V; Z = Zg = 75 Q; Tamp = 25 °C;
Vp = Vo; Vq = Vo -6 dB; V; = Vo -6 dB;
fp = 795.25 MHz; f = 803.25 MHz; f, = 805.25 MHz;
measured at fp , g = 793.25 MHz.

4. lc=40mA; Vce=8V; Vo =275mV; Tamp = 25 °C;
fp = 250 MHz; fq = 560 MHz; measured at f 4 q) = 810 MHz.
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BFG540; BFG540/X;

MBG249
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Fig.4 DC current gain as a function of
Fig.3 Power derating curve. collector current.
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MRA752 MRA753
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Fig.7 Gain as a function of collector current.
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Fig.8 Gain as a function of collector current.

maximum available gain;

MRA754

50
| | |
(dB) Gum
40

MSG N
30 N

77
y/4

20 N [

Lo

10

10% 3
10 o L —

lc=10mA; Ve =8 V.
Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gmax = maximum available gain.

Fig.9 Gain as a function of frequency.
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180°

lc =10 mA; Vce =8 V; Z, =50 Q; f = 2 GHz.

Fig.16 Noise circle figure.
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NPN 9 GHz wideband transistor
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lc=40 mA; Vce =8V, Z, =50 Q.

Fig.17 Common emitter input reflection coefficient (S11).
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Fig.18 Common emitter forward transmission coefficient (Sp1).
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NPN 9 GHz wideband transistor
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Fig.19 Common emitter reverse transmission coefficient (S1z).
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Fig.20 Common emitter output reflection coefficient (Spz).
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BFG540W

BFG540W/X; BFG540W/XR

FEATURES MARKING
» High power gain TYPE NUMBER CODE
 Low noise figure BFG540W N9 4 E| E|3
¢ High transition frequency BFG540W/X N7
e Gold metallization ensures BFG540W/XR N8
excellent reliability.
1 2
PINNING
APPLICATIONS Top view MBK523
. o PIN DESCRIPTION
They are intended for applications in
the RF front end, in wideband BFG540W (see Fig.1)
applications in the GHz range such as 1 collector i
analog and digital cellular telephones, > base Fig.1 SOT343N.
cordless telephones (CT2, CT3, -
PCN, DECT, etc.), radar detectors, 3 |emitter
pagers, satellite television tuners 4 emitter
(SATV), MATV/CATV amplifiers and [ grgs4owyX (see Fig.1)
repeater amplifiers in fibre-optic 3 4
systems. 1 collector
2 emitter
DESCRIPTION 3 |base
NPN silicon planar epitaxial . ol 2 1
transistors in plastic, 4-pin BFG540W/XR (see Fig.2) Topview  Mssss2
dua:(—emitter SOT343N and SOT343R 1 collector
packages. 2 emitter
3 |base Fig.2 SOT343R.
4 emitter
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 \"
Vces collector-emitter voltage | Rgg =0 - - 15 \Y
Ic collector current (DC) - - 120 [mA
Piot total power dissipation upto T¢=85°C - - 500 |mW
hre DC current gain lc=40mA; Ve =8V 60 120 (250
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 05 |- pF
fr transition frequency lc=40mA; Vce=8V; f=1GHz Tamp =25 °C - 9 - GHz
Gum maximum unilateral Ilc =40 mA; Vcg =8 V; f = 900 MHz; Tamp =25 °C | - 16 |- dB
power gain lc =40 mA; Vcg =8 V; f=2 GHz; Tamp =25 °C 10 |- dB
Ispq12 insertion power gain lc=40mA; Vcg=8V; =900 MHz; Ty =25°C |14 |15 |- dB
F noise figure Ts=Topt; Ic =10 mA; Vcg =8V, f=2GHz - 21 |- dB
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NPN 9 GHz wideband transistor

BFG540W
BFG540W/X; BFG540W/XR

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Veso collector-base voltage open emitter - 20 \

Vces collector-emitter voltage Rge=0 - 15 \

Vego emitter-base voltage open collector - 25 Vv

lc collector current (DC) - 120 mA

Piot total power dissipation up to T = 85 °C; see Fig.3; note 1 - 500 mwW

Tstg storage temperature -65 +150 °C

Ti junction temperature - 175 G
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rth j-s thermal resistance from junction to soldering point | up to T = 85 °C; note 1 180 K/wW

Note to the “Limiting values” and “Thermal characteristics”

1. Tsis the temperature at the soldering point of the collector pin.

MBG248

200

Voe <10 V.

50 100 150
TS

Fig.3 Power derating curve.

o200
(°C)
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NPN 9 GHz wideband transistor

BFG540W

BFG540W/X; BFG540W/XR

CHARACTERISTICS
Tj =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viericeo | collector-base breakdown open emitter; lc=10uA ; lg=0 20 - - Vv
voltage
Vierjces | collector-emitter breakdown Rge =0; Ic =40 A 15 - - \Y
voltage
Vrieso |emitter-base breakdown open collector; Il = 100 pA; Ic =0 |25 - - \Y
voltage
lceo collector cut-off current open emitter; Vcg =8 V; I[e =0 - - 50 nA
hee DC current gain lc=40mA; Ve =8V 60 120 250
fr transition frequency Ic =40 mA; Vce =8 V; f=1GHz; - 9 - GHz
Tamb=25°C
Cs collector capacitance le=ig=0;Veg=8V;f=1MHz - 0.9 - pF
Cs emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 2 - pF
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 0.5 - pF
Gum maximum unilateral power gain; | lc = 40 mA; Vge = 8 V; f =900 MHz; |- 16 - dB
note 1 Tamp =25 °C
Ic =40 mA; Vcg =8 V; f =2 GHz; - 10 - dB
Tamp= 25°C
Isp412 insertion power gain Ic =40 mA; Vce =8 V; f =900 MHz; | 14 15 - dB
Tampi=251°C
F noise figure Is=Topt; Ic=10mA; Vce =8V, - 1:8 1.8 dB
f =900 MHz
I's=Topt; Ic =40 mA; Vce =8V, - 1.9 2.4 dB
f =900 MHz
Is= I‘op;; lc=10mA; Vce =8V, - 2:1 = dB
f=2GHz
PL1 output power at 1 dB gain Ic =40 mA; Vce =8 V; f =900 MHz; | - 21 - dBm
compression Ri= 50.9; Tamp=25 °C
ITO third order intercept point note 2 - 34 - dBm
Vo output voltage note 3 - 500 - mV
do second order intermodulation note 4 - -50 - dB
distortion
Notes |Sz1| 5

1. Gywm is the maximum unilateral power gain, assuming s1» is zero. G, = 10 log

2. IC =40 mA; VCE =8 V; RL =50 Q; Tamb =25 OC;

a) fp =900 MHz; fy = 902 MHz; measured at f(o; _ q) = 898 MHz and f(oq - ) = 904 MHz.

(1=[s44)2(1 = |s29]?)

3. dim =-60 dB (DIN45004B); V, = Vo; Vg =V, -6 dB; V, =V, -6 dB; RL =75 Q; Vce =8 V; Ic = 40 mA;
a) fp=795.25 MHz; f; = 803.25 MHz; f, = 805.25 MHz; measured at fj , 4 ) = 793.25 MHz.

4. lc=40mA; Vce=8V; Vo=275mV; R =75 Q; Tamp = 25 °C;
a) f, =250 MHz; fq = 560 MHz; measured at f(p . q) = 810 MHz.
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MRA749
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Fig.4 DC current gain as a function of
collector current; typical values.
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Fig.5 Feedback capacitance as a function of
collector-base voltage; typical values.
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Fig.6 Transition frequency as a function of
collector current; typical values.
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MLC045
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Fig.7 Gain as a function of collector current;
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Fig.8 Gain as a function of collector current;

Ilc=10mA; Vce =8 V.

Fig.9 Gain as a function of frequency;
typical values.
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Fig.10 Gain as a function of frequency;
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50} MEA973 5 MEA972
dim do
-30 a0
-40 -40
N\ \
_50 50 \
-60 e -60
70 ~70
10 20 30 40 50 60 10 20 30 40 50 60
Ic (mA) Ic (mA)
Vo =500 mV; f(p4 q—r = 793.25 MHz; Ve = 8 V; Tamp =25 °C; Vo =275mV; fip4q =810 MHZ; Ve =8 V; Tamp =25 °C; RL =75 Q.
R.=75Q.
Fig.11 Intermodulation distortion as a function Fig.12 Second order intermodulation distortion as a
of collector current; typical values. function of collector current; typical values.
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Fig.13 Minimum noise figure as a function of Fig.14 Associated available gain as a function of
collector current; typical values. collector current; typical values.

1997 Dec 04 349



Philips Semiconductors Product specification

BFG540W
BFG540W/X; BFG540W/XR

NPN 9 GHz wideband transistor
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Fig.15 Minimum noise figure as a function Fig.16 Associated available gain as a function
of frequency; typical values. of frequency; typical values.
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Fig.17 Common emitter noise figure circles; typical values.
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Fig.19 Common emitter input reflection coefficient (s11); typical values.
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Fig.20 Common emitter forward transmission coefficient (sp4); typical values.
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Fig.21 Common emitter reverse transmission coefficient (s12); typical values.
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Fig.22 Common emitter output reflection coefficient (s22); typical values.
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SPICE parameters for the BFG540W crystal

SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 1.045 |fA 36 (M VJs 750.0 |mV
2 BF 1843 |- 37 (M MJS 0.000 |-

3 NF 0.981 |- 38 FC 0.814 |-

4 VAF 4169 |V Note

J IKF 1000 |A 1. These parameters have not been extracted, the
6 ISE 2324 |fA default values are shown.

v NE 2.028 |-

8 BR 4399 |-

9 NR 0992 |- Pog

10 VAR 2097 |V "

11 IKR 166.2 |mA L Lg L2

12 ISC 129.8 |aA 8 B e

13 NC 1.064 |- i E' Lc,

14 RB 5.000 (Q
15 IRB 1000 |pA -l' B L
16 RBM 5000 |Q —_—
17 RE 353.5 |mQ E k3
18 RC 1.340 Q g
19 () XTB 0.000 |-

20 EG 1110 |eV QLg = 50; QLe = 50; QLa g(f) = QLa V(o)

21 (1) XTI 3.000 _ fc = scaling frequency = 1 GHz.

22 CJE 1.978 |pF i B P sosiarbdii

z wE o0 |my e
24 MJE 0.332 |-

25 TF 7.457 |ps

26 XTF 1140 |- List of components (see Fig.23).

o7 VTF 3.158 \Y DESIGNATION VALUE UNIT
28 ITF 156.9 |mA Che 70 fF
29 PTE 0.000 |deg Ceb 50 fF
30 CJC 793.7 |fF Cece 115 fF
31 VJC 185.5 mV L 0.34 nH
32 MJC 0.084 - L2 0.10 nH
33 XCJC 0.150 |- L3 0.25 nH
34 TR 1.598 ns Lg 0.40 nH
35 M CJs 0.000 E Le 0.40 nH
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NPN 9 GHz wideband transistor BFG541

FEATURES PINNING
¢ High power gain PIN DESCRIPTION
¢ Low noise figure 1 emitter
¢ High transition frequency 2 base 4
¢ Gold metallization ensures 3 emitter
excellent reliability. 4 | collector

DESCRIPTION

NPN silicon planar epitaxial
transistor, intended for wideband

applications in the GHz range, such
as analog and digital cellular 1 2 3

telephones, cordless telephones

Top view MSB002 - 1
(CT1, CT2, DECT, etc.), radar
detectors, satellite TV tuners (SATV),
MATV/CATV amplifiers and repeater
amplifiers in fibre-optic systems. Fig.1 SOT223.

The transistors are mounted in a
plastic SOT223 envelope.
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NPN 9 GHz wideband transistor BFG541
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vero collector-base voltage open emitter - - 20 \
Vces collector-emitter voltage Rge =0 - - 15 \Y
lc DC collector current - - 120 mA
Piot total power dissipation up to Ts = 140 °C; note 1 - - 650 mwW
heg DC current gain lc=40mA;Vce=8V, T;=25°C 60 120 [250
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 0.7 - pF
fr transition frequency lc =40 mA; Vce=8V; f=1GHz - 9 - GHz

Tarp =25 °C
Gum maximum unilateral power gain Ilc=40 mA; Vcg=8V; f =900 MHz; |- 15 - dB
Tamb =25°C
Ic=40mA; Vcg =8V, f=2 GHz; - 9 = dB
Tamb = 25 °C
Sk insertion power gain Ic =40 mA; Vge =8 V; f =900 MHz; | 13 14 |- dB
Tamb =25 °C
E noise figure Ts=Topt; Ic =10 mA; Vee =8 V,; - 1.3 1.8 dB
f =900 MHz; Tymp =25 °C
PL1 output power at 1 dB gain lc =40 mA; Vce=8V; R. =50 Q; - 21 - dBm
compression f =900 MHz; Tgmp =25 °C
ITO third order intercept point lc=40mA; Vce=8V; R. =50 Q; - 34 - dBm
f =900 MHz; Tymp =25 °C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vces collector-emitter voltage Rge=0 - 15 \
Veso emitter-base voltage open collector - 2.5 Vv
lc DC collector current - 120 mA
Piot total power dissipation up to Tg = 140 °C; note 1 - 650 mW
Tstg storage temperature -65 150 °C
T junction temperature - 175 °C

THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE

Rin j-s thermal resistance from junction to | up to Tg = 140 °C; note 1 55 KIW
soldering point
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFG541
CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=8V - - 50 nA
hee DC current gain lc=40mA; V=8V 60 120 | 250
Cs emitter capacitance lc=ic=0;Vgg=0.5V; f=1MHz - 2 - pF
Ce collector capacitance le=ie=0;Veg=8V;f=1MHz - 1 - pF
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 0.7 - pF
fr transition frequency lc =40 mA; Vce =8 V; f=1 GHz; - 9 - GHz

Tamp = 25 °C
Gum maximum unilateral power gain | lc =40 mA; Vcg =8 V; f=900 MHz; |- 15 = dB
(note 1) Tamig= 25 °C
lc =40 mA; Vge =8 V; f = 2 GHz; - 9 - dB
Tamb =25 °C
5,42 insertion power gain lc=40mA; Ve =8 V; f =900 MHz; |13 |14 |- dB
Tamp=25 °C
F noise figure s =Topt; lc =10 MA; Vce =8V, - 1.3 1.8 dB
f =900 MHz; Tamp = 25 °C
[s = Dopt; Ic =40 MA; Vg =8 V; — 19 |24 |dB
f =900 MHz; Tymp = 25 °C
Ts= l"opt; lc=10mA; Vge=8YV; = 2.1 = dB
f=2GHz; Tamp =25 °C
P4 output power at 1 dB gain lc =40 mA; Vce =8 V; R_L=50 Q; - 21 - dBm
compression f =900 MHz; Tamp = 25 °C
ITO third order intercept point note 2 - 34 - dBm
Vo output voltage note 3 - 500 |- mV
do second order intermodulation note 4 - -50 (- dB
distortion
Notes

1. Gy is the maximum unilateral power gain, assuming Si2 is zero and

Gym = 10 log

S
(1=[841[)(1 = [822])

dB.

2. lc=40mA; Vce = 8 V; R = 50 Q; f = 900 MHZz; Tamp = 25 °C;
fo = 900 MHz; fq = 902 MHz;
measured at fop_q) = 898 MHz and at f(2p ) = 904 MHz.

3. dim = —60 dB (DIN 45004B); Ic = 40 mA; Veg =8 V; Z| = Zs = 75 Q; Tamp = 25 °C;
Vp = Vo; Vg = Vo =6 dB; V, = V,, -6 dB;
fp = 795.25 MHz; fg = 803.25 MHz; f, = 805.25 MHz;
measured at fp.q-r) = 793.25 MHz

4. lgc=40mA; Ve =8V; Vo =325 mV; Tamp =25 °C;
fy = 250 MHz; fq = 560 MHz;
measured at f(p.q) = 810 MHz
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1000 MRA654 - 1 250 MRA655
P
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Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
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Fig.4 Feedback capacitance as a function of
collector-base voltage.

Fig.5 Transition frequency as a function of
collector current.
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NPN 9 GHz wideband transistor BFG541
In Figs 6 to 9, Gym = maximum power gain; MSG =
maximum stable gain; Gmax = maximum available gain.
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Fig.6 Gain as a function of collector current.

Vog=8V;f=2GHz.

Fig.7 Gain as a function of collector current.
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Fig.10 Intermodulation distortion as a function of Fig.11 Second order intermodulation distortion as
collector current. a function of collector current.
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lc=10mA; Vce =8V,
Z, =50 Q; f =900 MHz.
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Ic = 40 mA; Vee =8 V.
Z,=50Q.
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Fig.16 Common emitter input reflection coefficient (S11).
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Fig.17 Common emitter forward transmission coefficient (Sp1).
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Fig.18 Common emitter reverse transmission coefficient (S1z).
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BFG590; BFG590/X

NPN 5 GHz wideband transistors

Product specification

FEATURES PINNING
* High power gain DESCRIPTION
" PIN
* Low noise figure BFG590 BFG590/X
» FHigh transnron Trequency e 1 collector collector
¢ Gold metallization ensures excellent reliability. P base aiTtier
3 emitter base
APPLICATIONS 4 emitter emitter
e MATV/CATV amplifiers and RF communications
subscriber equipment in the GHz range
« |deally suitable for use in class-A, (A)B and C amplifiers
with either pulsed or continuous drive.
a[— =3

DESCRIPTION

NPN silicon planar epitaxial transistor in a 4-pin
dual-emitter SOT143B plastic package. —

1 2

MARKING Top view MSBO14

TYPE NUMBER CODE

EFQEsD. o Fig.1 Simplified outline SOT143B.
BFG590/X N44
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - - 20 \
Vceo collector-emitter voltage open base - - 15 Vv
Ic collector current (DC) - - 200 mA
Ptot total power dissipation Ts<60°C - - 400 mwW
hee DC current gain lc=35mA; Vcg =8V 50 90 280

(68 feedback capacitance lc=0;Vce=8V;f=1MHz - 0.7 - pF
fr transition frequency lc=80mA;Vcg=4V;f=1GHz |- 5 - GHz
Gum maximum unilateral power gain |lc =80 mA; Vee=4V; - 13 - dB

f =900 MHz; Tymp =25 °C
182112 insertion power gain lc=80mA; Vce =4V, - 11 - dB
f =900 MHz; Tymp = 25 °C
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NPN 5 GHz wideband transistors

BFG590; BFG590/X

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter 20 \%
Vceo collector-emitter voltage open base 15 \
VeBoO emitter-base voltage open collector 3 \Y%

lc collector current (DC) 200 mA
Piot total power dissipation Ts <60 °C; see Fig.2; note 1 400 mW
Tstg storage temperature —-65 +150 °C
T; junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point | Ts < 60 °C; note 1 290 K/W
Note

1. Tgis the temperature at the soldering point of the collector pin.

MBG249
600

tot
(mW)

400 \

200 N

0 50 100 150 200
Ts(°C)

Fig.2 Power derating curve.
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CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage |Ic=0.1 mA; lg=0 20 - - Y
VRryceo | collector-emitter breakdown voltage | Ic = 10 mA; Ig =0 15 - - \
Verieso | emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - Vv
Ico collector-base leakage current Veg=10V;lg=0 - = 100 nA
hre DC current gain Ilc =70 mA; Vce =8V, see Fig.3 |60 120 250
fr transition frequency lc=80mA;Vcg=4V, - 5 - GHz
f=1 GHz; see Fig.5
Cre feedback capacitance lc=0;Vcg=8V,; f=1MHz; - 0.7 - pF
see Fig.4
Gum maximum unilateral power gain; lc=80mA; Vce=4V; - 13 - dB
note 1 f =900 MHz; Tamp =25 °C
lc=80mA;Vce=4V;f=2GHz; |- 15 - dB
Tame:= 25 °C
1Sp412 insertion power gain lc=80mA; Vce=4V, - 11 - dB
f=900 MHz; Tamp =25 °C
Note |S21| )

1. Gywm is the maximum unilateral power gain, assuming Sz is zero and Gy = 10 log
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NPN 5 GHz wideband transistors

BFG590; BFG590/X
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Fig.3 DC current gain as a function of collector
current; typical values.
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Fig.4 Feedback capacitance as a function of
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Fig.6 Gain as a function of collector current;
typical values.
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Fig.10 Common emitter input reflection coefficient (S14); typical values.
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Fig.11 Common emitter forward transmission coefficient (Sz4); typical values.
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Fig.12 Common emitter reverse transmission coefficient (S12); typical values.
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Fig.13 Common emitter output reflection coefficient (Soo); typical values.
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NPN 5 GHz wideband transistors

BFG590W; BFG590W/X

FEATURES DESCRIPTION
¢ High power gain NPN silicon planar epitaxial transistor
« Low noise figure in a 4-pin dual-emitter SOT343N
. - plastic package. 4 3
* High transition frequency
¢ Gold metallization ensures
excellent reliability. PINNING
PIN DESCRIPTION 1 2
APPLICATIONS
BFG590W Top view MBK523
L] MATV/CATV amplifiers. and RF 1 collector
communlcgtlons subscriber > bace
equipment in the GHz range > =
emitter .
o Ideally suitable for use in class-A, - Fig.1 SOT343N.
(A)B and C amplifiers with either 4 | emitter
pulsed or continuous drive. BFG590W/X
1 collector MARKING
2 emitter TYPE NUMBER CODE
3 base BFG590W T
4 emitter BFG590W/X T2
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage | open emitter - - 20 "
Vceo collector-emitter voltage | open base - - 15 Vv
Ic collector current (DC) - - 200 |mA
Piot total power dissipation | Ts<85°C - - 500 |mW
heg DC current gain lc=70mA; Vce=8V 60 90 250
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 0.7 |- pF
fr transition frequency lc=80mA;Vcg=4V;f=1GHz; Tgnp=25°C - 5 - GHz
Gum maximum unilateral Ilc=80mA; Vce =4V, f=900 MHz; Tgmp =25 °C |- 13 - dB
power gain
1Sp412 insertion power gain Ic =80 mA; Vee =4V, f =900 MHz; Tamp =25 °C | - 11 - dB
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv

Vceo collector-emitter voltage open base - 15 \Y

VEeBoO emitter-base voltage open collector - 3 \Y

lc collector current (DC) - 200 mA

Prtot total power dissipation Ts <85 °C; see Fig.2; note 1 — 500 mwW
Tstg storage temperature —65 +150 °C

T; junction temperature - 175 °C
Note
1. Tgis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point | Ts <85 °C; note 1 180 K/wW
Note

1. Tsis the temperature at the soldering point of the collector pin.

MBG248

600

Ptot

(mW)

400

200

50 100

Fig.2 Power derating curve.

150
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CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vriceo |collector-base breakdown voltage |lc=0.1 mA;lg=0 20 - - Y
Vriceo | collector-emitter breakdown voltage | Ic = 10 mA; Ig = 0 15 - - \Y
Vierieso | emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - \"
lcso collector leakage current Veg=10V;lg=0 - - 100 |nA
hee DC current gain lc=70mA; Ve =8V 60 90 250
fr transition frequency Ic=80mA; Vce=4V; f=1GHz - 5 - GHz
Tamp =.25°C
Cre feedback capacitance lc=0;Vcg=8V;f=1MHz - 07 - pF
Gum maximum unilateral power gain; lc =80 mA;Vce =4 V;f=900 MHz; | - 13 - dB
note 1 Tamb =25°C
lc=80mA; Vce =4V, f=2 GHz; - 75 - dB
Tarp=251°C
1Sp412 insertion power gain Ic=80mA; Vce=4V;f=1GHz - 11 - dB
Tamp=25°C
P4 output power at 1 dB gain lc =80 mA; Vge =5V;f=900 MHz; |- 21 - dBm
compression Ri=50.9Q; Tamp'=25 °C
Note |521| 5

1. Gy is the maximum unilateral power gain, assuming Syz is zero. G, = 10 log
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Fig.3 DC current gain as a function of collector
current; typical values.
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Fig.4 Feedback capacitance as a function of
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Fig.5 Transition frequency as a function of
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Fig.10 Common emitter input reflection coefficient (S11); typical values.
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Fig.11 Common emitter forward transmission coefficient (So1); typical values.
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Fig.12 Common emitter reverse transmission coefficient (S1,); typical values.
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Fig.13 Common emitter output reflection coefficient (Sxo); typical values.
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SPICE parameters for the BFG590W die

SEQUENCE No. | PARAMETER | VALUE | UNIT SEQUENCE No. | PARAMETER | VALUE | UNIT
i IS 1.341 fA 36 (M VJS 750.0 mV
2 BF 1235 |- 37 MJS 0.000 |-

3 NF 0.988 |- 38 FC 0.733 |-
4 VAF 7585 |V Note
3 IKF 9.656 |A 1. These parameters have not been extracted, the
6 ISE 2322 |[fA default values are shown.
7 NE 2134 |-
8 BR 10.22 -
9 NR 1.016 |- Ccb
10 VAR 1.992 |V il
11 IKR 294.1 mA
L1 L L2
12 ISC 211.0 |aA B o—"~"g o B Co——4¢4 " oC
13 NC 0.997 |- )
14 RB 5.000 [Q Cpe == 5 = Cee
15 IRB 1.000 |pA E Lg

16 RBM 5.000 Q MBC964
17 RE 1275 |Q E 4
18 RC 920.6 mQ
19 (M XTB 0.000 |- £
20M EG 1.110 |eV
21 (1) XTIl 3.000 . QLg = 50; QLg = 50; QLg (f) = Qlg gV(f/fc)

f. = scaling frequency = 1 GHz.
22 CJE 3.821 pF
23 VJE 600.0 [mV Fig.14 Package equivalent circuit SOT343N.
24 MJE 0.348 |-
25 TF 13.60 |[ps
26 XTF 173 |- List of components (see Fig.14)
27 VTFE 1028 |V DESIGNATION VALUE UNIT
28 ITF 1.929 |A Cbe 70 fF
29 PTF 0.000 |[deg Ceb 50 fF
30 CJC 1.409 |pF Cee 115 fF
31 vJC 2194 |mV L1 0.34 nH
32 MJC 0.166 |- L2 0.10 nH
33 XCJC 0.150 |- L3 0.25 nH
34 TR 2340 |ns Lg 0.40 nH
35(M CJs 0.000 |F Le 0.40 nH
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NPN 7 GHz wideband transistor BFG591
FEATURES DESCRIPTION
¢ High power gain NPN silicon planar epitaxial transistor 4
o Low noise figure in a plastic, 4-pin SOT223 package.
¢ High transition frequency
¢ Gold metallization ensures PINNING
excellent reliability. PIN DESCRIPTION
1 emitter

APPLICATIONS > base
Intended for applications in the GHz 3 emitter 1 2 3
rangg.such as MATV or CATV. 2 collector Tapitlew P
amplifiers and RF communications
subscriber equipment. Fig.1 SOT223.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veso collector-base voltage open emitter - - 20 \
Vceo collector-emitter voltage open base - - 15 \Y

Ic collector current (DC) - - 200 mA
Piot total power dissipation up to Ts = 80 °C; note 1 - - 2 W
hre DC current gain lc=70mA; Vce=8V 60 90 250

Cre feedback capacitance lc=1c=0;Vecg=12V;f=1MHz - 0.7 - pF

fr transition frequency Ic=70mA;Vee=12V;f=1GHz |- 7 - GHz
Gum maximum unilateral power |lc =70 mA; Ve =12V, - 13 - dB

gain f =900 MHz; Tymp = 25 °C

s | insertion power gain lc=70mA; Vce =12V, - 12 - dB

[s21 f =900 MHz; Tamp = 25 °C

Note

1. Tgis the temperature at the soldering point of the collector pin.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vceo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 15 \
Vego emitter-base voltage open collector - 3 Vv

Ic collector current (DC) - 200 mA
Piot total power dissipation up to T = 80 °C; note 1 - 2 W
Tstg storage temperature -65 +150 °C

T junction temperature - 150 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to note 1 35 KW
soldering point

Note to the Limiting values and Thermal characteristics

1. Tsis the temperature at the soldering point of the collector pin.
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CHARACTERISTICS
Tj =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VerycBo | collector-base breakdown voliage Ic=0.1mA;lg=0 20 - - Vv
Verices | collector-emitter breakdown voltage |Ic =10 mA; Ig =0 15 - - Vv
Verieo | emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - \
lcBo collector-base leakage current le=0;Veg=10V - - 100 nA
hee DC current gain lc=70mA; Vcg=8V 60 90 250
Cre feedback capacitance Is=1lp=0;Vce=12V, - 0.7 - pF
f=1MHz
fr transition frequency lc=70mA; Vce=12V; - 7 - GHz
f=1GHz
Gum maximum unilateral power gain; lc=70mA; Vce =12V, - 13 - dB
note 1 f =900 MHz; Tamp = 25 °C
lc=70mA; Vg =12V, - 7.5 - dB
f=2 GHz; Tamp =25 °C
|521i2 insertion power gain lc=70mA; Vce =12V, - 12 - dB
f=1GHz; Tamp =25 °C
Vo output voltage note 2 - 700 - mV
Notes 5
1. Gy is the maximum unilateral power gain, assuming sqz is zero. Gy = 10 log I521|

2. dim =60 dB (DIN45004B);
Vp = Vo, Vg= Vo -6 dB; V= V, -6 dB;

fo=795.25 MHz; fy = 803.25 MHz; f; = 803.25 MHz; measured at f(p,q.) = 793.25 MHz.
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Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current, typical values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage, typical values.

Fig.5 Transition frequency as a function of
collector current, typical values.
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Vee = 12 V; Vo = 700 mV; fp,qu) = 793.25 MHz.

Intermodulation distortion as a function
of collector current; typical values.

Fig.9

Ve = 12 V; Vo = 316 mV; fip,q) = 810 MHz.

Fig.10 Second order Intermodulation distortion as
a function of collector current; typical values.
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Fig.11 Common emitter input reflection coefficient (s11); typical values.
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Vee =12 V; Ig =70 mA.

Fig.12 Common emitter forward transmission coefficient (s21); typical values.
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Vee =12 V; I =70 mA.

Fig.13 Common emitter reverse transmission coefficient (s12); typical values.

Voe =12 V; Ig = 70 mA; Zo = 50 Q.

Fig.14 Common emitter output reflection coefficient (s22); typical values.
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SPICE parameters for the BFG591 crystal

SEQUENCE No. | PARAMETER | VALUE UNIT

1 IS 1.341 fA

2 BF 1235 |- C.C.b

3 NF .988 m LU

4 VAF 75.85 |V » Lg -

5 IKF 9.656 |A B B’ go———p"=0C
6 ISE 232.2 |fA -

7 NE 2134 |- Sbe i

8 BR 10.22 - ‘17 E Le j

9 NR 1.016 - Mecoes
10 VAR 1.992 Y E L3

11 IKR 294 .1 mA

12 ISC 211.0 |aA E

13 NC 997.2 -

1# HE 20 g QLg = 50; QLg = 50; QLg g(f) = QLg eV(f/fe);

15 IRB 1.000 UA f = scaling frequency = 1 GHz.

16 RBM 5.00 Q

17 RE 1275 |Q Fig.15 Package equivalent circuit SOT223.
18 RC 920.6 mQ

19 (1 XTB 0.000 -

20 () EG 1.110 EV List of components (see Fig.15)

21 (1 XTI 3.000 |- DESIGNATION VALUE UNIT
22 CJE 3821 |[pF Coo 182 F

23 VJE 600.0 mV G, 16 fF

24 MJE 3485 |m Ces 249 =

25 TF 13.60 |ps L1 0.025 o

26 XTF 71.73 - L2 119 nH

27 VTF 10.28 \% 3 0.60 nH

28 ITF 1.929 A s 150 nH

29 PTF 0.000 deg e 050 =

30 cJC 1.409 |pF

31 VvJC 219.4 mV

32 MJC 166.5 |m

33 XCJ 2.340 m

34 TR 543.7 |ns

35 CJs 0.000 |F

36 (1) VJS 750.0 mV

37 (1) MJS 0.000 -

38 FC 733.2 m
Note

1. These parameters have not been extracted, the
default values are shown.
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Dual NPN wideband transistor BFM505

FEATURES PINNING - SOT363A
e Small size PIN | SYMBOL DESCRIPTION
* Temperature and hgg matched 1 by base 1
e Low noise and high gain 2 ey emitter 1
¢ High gain at low current and low capacitance at low 3 Co collector 2
voltage 4 b base 2
e Gold metallization ensures excellent reliability. 5 e emitter 2
6 Cq collector 1
APPLICATIONS
¢ Oscillator and buffer amplifiers 2 J
4

e Balanced amplifiers o e

E] B 3 1 2
e LNA/mixer.

by by
DESCRIPTION
e 82

Dual transistor with two silicon NPN RF dies in a surface i 2 '8 :
mount, 6-pin SOT363 (S-mini) package. The transistors Top view MAM210
are primarily intended for wideband applications in the )
GHz-range in the RF front end of analog and digital cellular Markingicode: NO.
phongs, cordless phones, radar detectors, pagers and Fig.1 Simplified outline and symbol.
satellite TV-tuners.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | miN. | Tve. | MAX. | UNIT

Any single transistor

(6,9 feedback capacitance le=0;Veg=3V;f=1MHz - 0.22 - pF

fr transition frequency lc=5mA; Vg =3V; f=1GHz - 9 - GHz

|321|2 insertion power gain lc=5mA; Vce =3V, f=900 MHz; | 14 15 - dB
Tamb =25 °C

Gum maximum unilateral power gain lc=5mA; Vce=3V,; f=900 MHz; |- 17 - dB
Tamb =25 °C

F noise figure lc=1mA; Vce=3V,; f=900 MHz; |- 1.1 1.6 dB
I's= l—‘opt

Rih j-s thermal resistance from junction | single loaded - - 230 KW

to soldering point double loaded = o 115  |KW
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LIMITING VALUES
In accordance with the Absolute Maximum System IEC 134.

SYMBOL PARAMETER CONDITIONS | MIN. | mAX. | uNIT

Any single transistor

Veeo collector-base voltage open emitter - 20 \

Vceo collector-emitter voltage open base - 8 Vv

Vego emitter-base voltage open collector - 25 "

Ic DC collector current - 18 mA

Phot total power dissipation up to Tg = 118 °C; note 1 - 500 mW

Tstg storage temperature -65 +175 |°C

T junction temperature - 175 °C

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rih j-s thermal resistance from junction | single loaded 230 K/W
to soldering point; note 1 double loaded 115 K/W

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.
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BFM505

CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER | CONDITIONS | min. [ Tvp. | max. [ uniT
DC characteristics of any single transistor
Vericeo | collector-base breakdown voltage | Ic =2.5 uA; lg=0 20 - - Vv
Vermiceo | collector-emitter breakdown voltage | Ic = 10 uA; Ig = 0 8 - - Vv
Vierieso |emitter-base breakdown voltage le=25puA;lc=0 2.5 - - \Y
lceo collector-base leakage current Veg=6V;lg=0 - - 50 nA
hee DC current gain lc=5mA;Vcg=6V 60 120 250
DC characteristics of the dual transistor
Ahgg ratio of highest and lowest DC Iy =lco =5 mA; 1 1.2 -
current gain Vee1 =Vege =6V
AVgeo difference between highest and lg1 = lgp =10 MA; Tamp =25 °C 0 1 - mV
lowest base-emitter voltage
(offset voltage)
AC characteristics of any single transistor
fr transition frequency lc=5mA;Vcg=3V;f=1GHz |- 9 - GHz
Ce collector capacitance le=ie=0;Vcg=3V;f=1MHz |- 0.31 - pF
Cre feedback capacitance lc=0;Veg=3V; f=1MHz - 022 |- pF
Gum maximum unilateral power gain; lc=5mA;Vce=3V, - 17 - dB
note 1 Tamp =25 °C; f = 900 MHz
lc=5mA;Vge=3V, - 10 - dB
Tamp =25 °C; =2 GHz
o2 insertion power gain lc=5mA;Vce=3V; 14 15 - dB
[S21 f =900 MHz; Tamp = 25 °C
E noise figure lc=5mA;Vce=3V, - 1.4 1.8 dB
f = 900 MHz; I's = Topt
lc=5mA;Vce=3V, - 1.9 - dB
f=2GHz; I's = Topt
lc=1mA; Vce=3V; - 1.1 1.6 dB
f=900 MHz; T's = Topt
Note >
s
1. Gym is the maximum unilateral power gain, assuming sqz is zero. Gy = 10 log [Sarl dB
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Fig.2 Power derating as a function of soldering
point temperature; typical values.

12 MGD687
% A
(GHz 7
) Vcg =6V L TN
8
/1
/4 v
4 /
//
4
0
107" 1 ’C (mA) 10

f=1GHz; Tams = 25 °C.

Fig.3 Transition frequency as a function of
collector current; typical values.
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Fig.4 DC current gain as a function of collector
current; typical values.
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Fig.5 Feedback capacitance as a function of
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Product specification

Dual NPN wideband transistor BFM505
MGG199 MGG200
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f=900 MHz; Vcg =3 V.

Fig.6 Gain as a function of collector current;

f=2GHz Vce=3 V.

Fig.7 Gain as a function of collector current;

lc=1mA; Vcg=3V.

Fig.8 Gain as a function of frequency;
typical values.
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Fig.9 Gain as a function of frequency;
typical values.
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Dual NPN wideband transistor BFM505
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Dual NPN wideband transistor BFM505
APPLICATION INFORMATION
SPICE parameters for any single BFM505 die
SEQUENCE No. | PARAMETER | VALUE | UNIT <l o
1 IS 134.1 aA
2 BF 180.0 |- LP R
3 NF 0.988 |-
4 VAF 38.34 \% B1 B m T2 B B2
5 IKF 150.0 mA
6 ISE 27.81 fA LE LE
74 NE 2.051 -
8 BR 5519 |- E1 E2 MBG188
9 NR 0982 |-
10 VAR 2459 |V , _ o
1 KR 5920 |mA Fig.14 Eackage equivalent circuit SOT363A
(inductance only).
12 ISC 17.45 aA
13 NC 1.062 -
14 RB 20.00 Q
15 IRB 1.000 UA
16 RBM 20.00 Q Lead inductances (nH)
17 RE 1.171 Q
18 RC 4350 |Q LP 0.4
1901 XTB 0.000 |-
200 EG 1110 |eV sl e
211 XTI 3.000 |- LE oD
22 CJE 284.7 |fF
23 VJE 600.0 mV
24 MJE 0.303 -
25 TF 7.037 ps E2| 8
26 XTF 12.34 -
27 VTF 1.701 Vv E1] 27 6
28 ITF 30.64 mA
29 PTF 0.000 |deg BT e e
30 CJC 242.4 fF
c2 3 17 36 48
31 VJC 188.6 mV
32 MJC 0.041 |- ci1|a48 |36 | 17| 3| s
33 XCJC 0.130 - MBG189
34 TR 1.332 |ns Bl B2 El B2 2
35(1) CJs 0.000 F
36(1) VJS 750.0 |[mV , ,
370 MJS 0000 1= Fig.15 Eac_:kage capacitance (fF) between
indicated nodes.
38 FC 0.897 -
Note

1. These parameters have not been extracted,
the default values are shown.
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Product specification

Dual NPN wideband transistor

BFM520

FEATURES

e Small size

Temperature and hgg matched

Low noise and high gain

High gain at low current and low capacitance at low
voltage

Gold metallization ensures excellent reliability.

APPLICATIONS

o Oscillator and buffer amplifiers
e Balanced amplifiers
e LNA/mixers.

DESCRIPTION

Dual transistor with two silicon NPN RF dies in a surface
mount 6-pin SOT363 (S-mini) package. The transistor is
primarily intended for wideband applications in the
GHz-range in the RF front end of analog and digital cellular
phones, cordless phones, radar detectors, pagers and
satellite TV-tuners.

QUICK REFERENCE DATA

PINNING - SOT363A

PIN | SYMBOL DESCRIPTION
1 by base 1
2 eq emitter 1
3 C2 collector 2
4 bs base 2
5 e emitter 2
6 Cq collector 1
6 5 4
B B B (o] C.
by by
B H H e1 e2
1 2 3
Top view MAM210

Marking code: N2.

Fig.1 Simplified outline and symbol.

SYMBOL PARAMETER | CONDITIONS | MIN. [ TYP. [ mAX. | uNIT
Any single transistor
Cre feedback capacitance le=0;Vcg=3V;f=1MHz - 0.4 - pF
fr transition frequency Ilc =20 mA; Vcg =3 V; f=900 MHz | - 9 - GHz
5|2 insertion power gain lc=20mA; Vce=3V; 13 145 |- dB
[$21 f =900 MHz; Tamp = 25 °C
Gum maximum unilateral power gain lc=20mA; Vce=3V; - 15 - dB

f =900 MHz; Tamp = 25 °C
5 noise figure lc=5mA;Vce=3V; - 1.2 1.6 dB

f =900 MHz; T's = Topt
Rihj-s thermal resistance from junction | single loaded - - 230 K/W

to soldering point double loaded = = 115 |KW
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Philips Semiconductors Product specification

Dual NPN wideband transistor BFM520

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS | miN. | max. [ uniT
Any single transistor

Veeo collector-base voltage open emitter - 20 \Y
Vceo collector-emitter voltage open base - 8 Vv
VeBo emitter-base voltage open collector - 2.5 \

lc DC collector current - 70 mA
Piot total power dissipation up to Ts = 118 °C; note 1 - 1 w
Tstg storage temperature -65 +175 |°C

T junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-s thermal resistance from junction | single loaded 230 K/w
to soldering point; note 1 double loaded 115 K/W

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

Dual NPN wideband transistor

BFM520

CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | miN. | TYP. | MAX. | uniT
DC characteristics of any single transistor
Vgriceo | collector-base breakdown voltage | Ic =2.5 pA; lg =0 20 - - Vv
V@eryceo | collector-emitter breakdown voltage | Ic = 10 uA; Ig =0 8 - - Vv
VereBo | emitter-base breakdown voltage le=25pA;lc=0 2.5 - - \Y
Iceo collector-base leakage current Veg=6V;lg=0 - - 50 nA
hee DC current gain Ilc=20mA; Vcg=6V 60 120 250
DC characteristics of the dual transistor
Ahgg ratio of highest and lowest DC Ic1 =lc2 =20 mA; 1 12 -
current gain Vce1 =Veg2 =6V
AVgeo difference between highest and lg1 = lg2 =30 MA; Tamp =25 °C 0 1 - mV
lowest base-emitter voltage
(offset voltage)
AC characteristics of any single transistor
fr transition frequency Ic=20mA; Vce=3V;f=1GHz |- 9 - GHz
Ce collector capacitance le=ig=0;Vgg=3V;f=1MHz |- 0.5 - pF
Cre feedback capacitance lc=0;Veg=3V;f=1MHz - 0.4 - pF
Gum maximum unilateral power gain; lc=20mA; Vce=3YV; - 15 - dB
note 1 Tamp = 25 °C; f = 900 MHz
lc=20mA; Vce=3V; - 9 - dB
Tamb=25°C; f=2 GHz
|s lz insertion power gain lc=20mA; Ve =3V, 13 145 |- dB
21 f =900 MHz; Tamp =25 °C
F noise figure lc=5mA;Vce=3V; - 1.2 1.6 dB
f=900 MHz; T's = ['gpt
Ic=20mA; Vce=3V; - 1.7 2.1 dB
f=900 MHz; T's = T'gpt
lc=5mA;Vce=3V; - 1.9 - dB
f=2GHz; I's = Fopt
Note 55| s
1. Gy is the maximum unilateral power gain, assuming s12 is zero. Gy = 10 log 2
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Product specification

Dual NPN wideband transistor BFM520
MBG228 MRA705
1.5 12
P, f
(rr:\%) (G:lz) Ve =6V
double loaded / \
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\ VCF =3V
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- single loaded = \\ i y /
\\\ /
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0 50 100 150 % (OC)zoo o ) W g 10

Fig.2 Power derating as a function of soldering
point temperature; typical values.

f=1GHz; Tamp =25 °C.

Fig.3 Transition frequency as a function of
collector current; typical values.
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Fig.4 DC current gain as a function of collector
current; typical values.
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Fig.5 Feedback capacitance as a function of
collector-base voltage; typical values.
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Dual NPN wideband transistor BFM520
MGG203 MGG204
20 20
gain | | gain
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- /’_\ max 16
k Gum
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f=900 MHz; Vg =3 V.

Fig.6 Gain as a function of collector current;

f=2GHz; Ve =3 V.

Fig.7 Gain as a function of collector current;

Ic=5mA; Vcg =3 V.

Fig.8 Gain as a function of frequency; typical
values.

typical values. typical values.
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Fig.9 Gain as a function of frequency; typical
values.
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Product specification

Dual NPN wideband transistor BFM520
MRA7
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Fig.12 Minimum noise figure as a function of
frequency, typical values.

Fig.13 Associated available gain as a function of
frequency, typical values.
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Dual NPN wideband transistor BFM520

APPLICATION INFORMATION
SPICE parameters for any single BFM520 die - -

SEQUENCE No. | PARAMETER | VALUE | UNIT

1 1S 1.016 |fA i ip

2 BF 220.1 -

3 NF 1.000 = B1 T T2 B2
4 VAF 48.06 |V ks EB

5 IKF 510.0 mA

6 ISE 2830 |IA = e

7 NE 2.035 =

8 BR 1007 |- = - S
9 NR 0.988 -

10 VAR 1692 |V

1 KR 5350 | mA Fig.14 P_ackage equivalent circuit SOT363A
T ISC TV TR (inductance only).

13 NC 1.022 -

14 RB 10.00 Q

15 IRB 1.000 |pA

16 RBM 10.00 Q Lead inductances (nH)

17 RE 0.7758 Q

18 RC 2.210 Q LP 0.4

19(1) XTB 0.000 =

20 EG 1110 |eV Ll

21(1) XTI 3.000 - LE 10

22 CJE 1.245 |pF

23 VJE 600.0 mV

24 MJE 0.258 -

25 TF 8.616 |[ps E2| 3

26 XTF 6.788 -

27 VTF 1414 |V E1| 27| 6

28 ITF 110.3 mA

29 PTF 4501 |deg kLA L

30 CJC 447.6 fF | @ 71 38| a8

31 VJC 189.2 mV

32 MJC 0.071 |- ci|48 |3 |17 ]| 3| 6

33 XCJC 0.130 - MBG189
34 R 5437 |ps Bt E2 E1 B2 C2
35(1) CcJs 0.000 |F

36(1) VJS 750.0 mV

37(1) MJS 0.000 |- Fig.15 f’ac;kage capacitance (fF) between
38 FC 0780 1= indicated nodes.
Note

1. These parameters have not been extracted,
the default values are shown.
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Product specification

NPN 1 GHz wideband transistor BFQ17

DESCRIPTION PINNING

NPN transistor in a SOT89 plastic PIN I DESCRIPTION

envelope intended for application in :

thick and thin-film circuits. The -Code. )

transistor has extremely good 1 emitter {

intermodulation properties and a high 2 collector

power gain. 3 base

1 2 3
Bottom view MBK514
Fig.1 SOT89.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - 40 \
Vceo collector-emitter voltage open base - 25 Vv
lem peak collector current - 300 |mA
Prtot total power dissipation up to Tg = 145 °C (note 1) - 1 w
fr transition frequency lc =150 mA; Vce =15 V; =500 MHz; [1.5 |- GHz

Tj=25°C
Cre feedback capacitance lc=10mA; Vce=15V; f=1 MHz; 19 |- pF
Tamb =25 °C

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 40 Vv
Vcer collector-emitter voltage Rge <50 Q - 40 \Y
Vceo collector-emitter voltage open base - 25 Vv
VeBO emitter-base voltage open collector - 2 \Y
lc DC collector current - 150 mA
lem peak collector current f>1MHz - 300 mA
Ptot total power dissipation up to Tg = 145 °C (note 1) - 1 w
Tstg storage temperature -65 | 150 °C
T junction temperature = 175 |°C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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Product specification

NPN 1 GHz wideband transistor BFQ17
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rinj-s thermal resistance from junction to up to Ts = 145 °C (note 1) 30 K/W
soldering point
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current lg=0;Vcg =20V, T;j=50 °C - - 20 HA
VCE sat collector-emitter saturation voltage Ilc =100 mA; Ig =10 mA - - 0.5 Vv
heg DC current gain lc =150 mA; Vg =5V 25 (80 |-
Ce collector capacitance le=ig=0;Veg=15V; f=1MHz - - 4 pF
Cre feedback capacitance lc=10mA; Vce=15V; - 19 |- pF
f=1 MHz; Tgmp=25°C
fr transition frequency Ic=150mA; Vce =15V, = 1.5 |= GHz
f = 500 MHz
Gum maximum unilateral power gain lc=60mA; Vce=15V; - 16 - dB
(note 1) f =200 MHz; Tamp =25 °C
lc=60mA; Ve =15V, - 65 |- dB
f =800 MHz; Tamp =25 °C
Note

1. Gywm is the maximum unilateral power gain, assuming S1» is zero and

Gym = 10 log

[Sz[”
(1=[8a[)01 = (82

dB.
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Product specification

NPN 1 GHz wideband transistor BFQ17
MBB365 mBB828
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Vee=5V; Tj=25°C.

Fig.2 DC current gain as a function of collector
current.

le=ig=0;f=1MHz T;=25°C.

Fig.3 Collector capacitance as a function of
collector-base voltage.
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Fig.4 Transition frequency as a function of
collector current.
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Product specification

NPN 4 GHz wideband transistor

BFQ18A

DESCRIPTION PINNING
NPN transistor in a plastic SOT89 PIN | DESCRIPTION
envelope intended for application in -
thick and thin-film circuis. It is Covadad
primarily intended for MATV 1 emitter
purposes. 2 collector
3 base
U Ua Us
Bottom view MBK514
Fig.1 SOT89.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 \%
Vceo collector-emitter voltage open base - 18 \%
Ic DC collector current - 150 |mA
Piot total power dissipation up to Ts = 155 °C (note 1) - 1 w
fr transition frequency Ilc =100 mA; Vcg = 10 V; f =500 MHz; |4 - GHz
Tj=25°C
Cie feedback capacitance lc=0; Vce=10V; f=10.7 MHz 12 |- pF
dim intermodulation distortion lc=80mA; Vce=10V; R. =75 Q; - -60 |dB
Vo =700 mV; measured at
f(p+qr) = 793.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 \
Vceo collector-emitter voltage open base - 18 Vv
VEeBo emitter-base voltage open collector - 2 \'
Ic DC collector current - 150 mA
Prot total power dissipation up to Ts = 155 °C (note 1) - 1 W
Tstg storage temperature -65 | 150 °C
T; junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.

September 1995

405




Philips Semiconductors

Product specification

NPN 4 GHz wideband transistor BFQ18A
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rih j-s thermal resistance from junction to up to Ts = 155 °C (note 1) 20 KW
soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | UNIT
hee DC current gain Ilc =100 mA; Vcg =10V 25 -
Cs collector capacitance le=ig=0;Veg=10V; f=1MHz - 2 pF
Ce emitter capacitance lc=ic=0;Vgg=0.5V; f=1MHz - gl pF
Cre feedback capacitance lc=0;Vce=10V; f=10.7 MHz - 1.2 pF
fr transition frequency Ic =100 mA; Vcg = 10 V; f = 500 MHz - 4 GHz
dim intermodulation distortion (see Fig.2) | note 1 - -60 dB
Note

1. lc=80mA;Vce=10V;R.=75Q;
Vp =V, =700 mV; f, =795.25 MHz;
Vq =V, -6 dB; fq = 803.25 MHz;
Vi =V, -6 dB; f; = 805.25 MHz;
measured at f(p.q.) = 793.25 MHz.
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Product specification

NPN 4 GHz wideband transistor BFQ18A
MBB361
120
hre
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712 MBB829 0
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f =40 - 860 MHz.

Fig.2 Intermodulation distortion MATYV test circuit.

Vee=10V; Tj=25°C.

Fig.3 DC current gain as a function of collector
current.
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Fig.4 Transition frequency as a function of
collector current.
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NPN 5 GHz wideband transistor

A e D T e o e B B e e e S e S e S e SR

Product specification

BFQ19

DESCRIPTION PINNING

NPN transistor in a SOT89 plastic PIN l DESCRIPTION

envelope intended for application in a

thick and thin-film circuits. It is C.)ode. R

primarily intended for use in UHF and 1 emitter

microwave amplifiers such as in aerial 2 collector

amplifiers, radar systems, 3 base

oscilloscopes, spectrum analysers

0 U= T
The transistgr fea.tures. very low' Solio JEw ke
intermodulation distortion and high

power gain. Due to its very high

transition frequency, it also has 4

excellent wideband properties and Fig.1 SOT89.
low noise up to high frequencies.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - 15 \Y
Ic DC collector current - 100 mA
Piot total power dissipation up to Ts = 145 °C (note 1) - 1 W
fr transition frequency lc =50 mA; Vgg = 10 V; f = 500 MHz; | 5.5 - GHz

Tj=25°C
Cre feedback capacitance le=10 mA; Vcg =10V; f =1 MHz; 1.3 - pF
Tarib= 257C
E noise figure le =50 mA; Vcg = 10 V; Zs = opt,; 3.3 - dB
f =500 MHz; Tomp =25 °C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 15 Vv
VeBo emitter-base voltage open collector - 3.3 Vv
Ic DC collector current - 100 mA
lem peak collector current f>1MHz - 150 mA
Piot total power dissipation up to Tg = 145 °C (note 1) - 1 w
Tstg storage temperature —65 150 ©
T junction temperature - 175 °C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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Product specification

NPN 5 GHz wideband transistor BFQ19
THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE

Rtnj-s thermal resistance from junctionto | up to Ts = 145 °C (note 1) 30 KIW
soldering point

Note

1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS

T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=10V - - 100 |nA
hee DC current gain lc=70mA; Ve =10V 25 80 -

Ce collector capacitance le=ig=0;Veg=10V;f=1MHz - 16 |- pF

Ce emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 5 ~ pF

Cre feedback capacitance lc=10mA; Vce=10V; f =1 MHz; - 13 |= pF
Tamb =25 °C

fr transition frequency lc=70mA;Vce=10V; f=500 MHz |4.4 55 - GHz

Gum maximum unilateral power gain |lc =50 mA; Vce =10V, - 115 |- dB

(note 1) f =500 MHz; Tamp = 25 °C

lc=50mA; Ve =10V, - 75 |- dB
f =800 MHz; Tamp =25 °C

F noise figure Ic =50 mA; Vce =10 V; Zg = opt,; - 33 - dB
f =500 MHz; Tomp =25 °C

Note

1. Gyw is the maximum unilateral power gain, assuming S12 is zero and

Gym = 10 log

|Sail®

dB.
(1= 18411 = [S2*)
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Product specification

NPN 5 GHz wideband transistor BFQ19
MBB774 MBB830
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Vee=10V; Tj=25°C.

Fig.2 DC current gain as a function of collector
current.

lg=ig=0;f=1MHz T;=25°C.

Fig.3 Collector capacitance as a function of
collector-base voltage.
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Fig.4 Transition frequency as a function of
collector current.
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NPN 4 GHz wideband transistor BFQ34
DESCRIPTION PINNING
NPN transistor encapsulated in a 4 PIN | DESCRIPTION
lead SOT122A envelope with a Code: BFQ34/
ceramic cap. All leads are isolated ode: BFQ34/01
from the stud. 1 collector
It is primarily intended for driver and 2 oiilier
final stages in MATV system 3  |base
amplifiers. It is also suitable for use in 4 emitter
low power band IV and V equipment.
Diffused emitter-ballasting resistors
and the application of gold sandwich Top view MBK187
metallization ensure an optimum
temperature profile and excellent
reliability properties. The device also
features high output voltage "
capabilities. Fig.1 SOT122A.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veceo collector-base voltage open emitter - 25 Vv
Vceo collector-emitter voltage open base - 18 Vv
lc collector current - 150 mA
Piot total power dissipation up to T, = 160 °C - 2.7 W
fr transition frequency Ic =150 mA; Ve =15 V; f =500 MHz | 4 - GHz
Vo output voltage lc=120mA; Vg =15V; R =75Q; [1.2 - \
Tamb = 25 °C; dimy = -60 dB
f(p+q.r) =793.25 MHz
PL4 output power at 1 dB gain lc=120mA; Vce=15V; RL=75Q; |26 - dBm
compression f =800 MHz; Tamp =25 °C
ITO third order intercept point lc=120mA; Vce=15V; R =75 Q; |45 - dBm
Tamb =256 °C

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. All
persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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NPN 4 GHz wideband transistor BFQ34
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter - 25 Vv
Vceo collector-emitter voltage open base - 18 Vv
VeBo emitter-base voltage open collector - 2 Vv
Ic DC collector current - 150 mA
Piot total power dissipation up to Tc =160 °C - 2.7 w
Tstg storage temperature -65 | 150 °C
T; junction temperature - 200 °Cc
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rih j-c thermal resistance from junction to case 15 KIW
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NPN 4 GHz wideband transistor BFQ34
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=15V - - 100 |pA
hee DC current gain lc=75mA; Vg =15V 25 70 |-
Ilc =150 mA; VCE=15V 25 70 -
fr transition frequency lc=75mA;Vce=15V; =500 MHz | 3 35 |- GHz
Ilc =150 mA; Ve =15V, 35 |4 - GHz
f =500 MHz
Cc collector capacitance le=0;Veg=15V; f=1MHz - 2 2.75 |pF
Ce emitter capacitance lc=0;Vegg=05V; f=1MHz - 11 - pF
Cre feedback capacitance lc=10mA; Vcg=15V; f=1MHz;, |- 1 1.35 |pF
Tamb = 25 °C
Ce:s collector-stud capacitance note 1 - 08 |- pF
F noise figure (see Fig.2) lc =120 mA; Vg =15 V; - 8 - dB
f =500 MHz; Tamp = 25 °C
Gum maximum unilateral power gain lc =120 mA; Ve =15V, - 16.3 |- dB
(note 2) f =500 MHz; Tamp =25 °C
Vo output voltage Figs 2 and 7 and note 3 - 12 |- Vv
PL1 output power at 1 dB gain note 4 - 26 |- dBm
compression (see Fig.2)
ITO third order intercept point (see Fig.2) | note 5 - 45 - dBm
Notes

1. Measured with grounded emitter and base.

2. Gyw is the maximum unilateral power gain, assuming Sz is zero and

Gym = 10 log

S
A —|S11|2)(1 —|32212)

dB.

3. dim =-60 dB (DIN 45004B, par. 6.3.: 3-tone); Ic = 120 mA; Vee = 15 V; RL = 75 Q; Tamp = 25 °C;
Vp = Vo at dim = 60 dB; f, = 795.25 MHz;
Vq = Vo -6 dB; fq = 803.25 MHz;
V, = Vo -6 dB; f, = 805.25 MHz;
measured at f(p,q-r) = 793.25 MHz.

4. lc=120mA; Vee=15V; Tamp =25 °C; RL =75 Q;
measured at f = 800 MHz.

5. Ig=120mA; Vee=15V; RL.=75Q; Tamp = 25 °C;
Pp =1TO - 6 dB; f, = 800 MHz;
Pq=I1TO - 6 dB; fq = 801 MHz;
measured at foq_p) = 802 MHz and at f(zpq) =799 MHz.
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NPN 4 GHz wideband transistor BFQ34
120 MBB361
22nF 22nF "FE
*Veg +Voo
80
T
"‘—"—’
output
10 nF i
0.68 pF
T 24Q
0
7L — 0 40 80 20 s (mA)wo

f =40 to 860 MHz; L1 = L2 = 5 pH Ferroxcube coil.

Fig.2 Intermodulation distortion MATV test circuit.

Vee =15 V; Tj=25°C.

Fig.3 DC current gain as a function of collector

le=0;f=1MHz Tj=25°C.

Fig.4 Collector capacitance as a function of
collector-base voltage.

current.
MEA320 MBB357
6 8
fr
Ce (GHz)
(pF) s
4
4
\ // ™~
2 e /
L7
0 0
0 10 Ves V) 20 0 40 80 120 — 160

Vce =15V, f=500 MHz; T; = 25 °C.

Fig.5 Transition frequency as a function of
collector current.
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NPN 4 GHz wideband transistor BFQ34
MEA319 MEA321
40 =20
: dim
?C?Elir)I (dB)
=80
30
L N
-40 N
20 \\ \
N
\b\‘ -50
NN
10 \d':\ i \\\
N -60
Is12 I2
10~ 1 f (GHz) 10 "% 100 — 150

le = 120 MA; Vge = 15 V; Tamp = 25 °C.

Fig.6 Gain as a function of frequency.

Vo =12 V; Ve = 15 V; fipiqn = 793.25 MHz

Fig.7 Intermodulation distortion as a function of
collector current.
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NPN 4 GHz wideband transistor

BFQ34

MEA315

le =120 mA; Vce = 15 V; Tamp= 25 °C.
Z,=50 Q.

Fig.8 Common emitter input reflection coefficient (Sy4).

90°
120°
200 MHz
150°

MEA317

le =120 mA; Vge = 15 V; Tamp= 25 °C.

5
180 2o
150° 30°
120° 60°
90°

Fig.9 Common emitter forward transmission coefficient (S1).
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NPN 4 GHz wideband transistor BFQ34

0°

9
120° p
150° o
180° \ i 2 o
150° 30°
120°
90° MEA318

le =120 mA; Ve = 15 V; Tamp= 25 °C.

Fig.10 Common emitter reverse transmission coefficient (S12).

MEA316

le = 120 MA; Vg = 15 V; Tamp= 25 °C.
Z,=50 Q.
Fig.11 Common emitter output reflection coefficient (Szz).
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NPN 8 GHz wideband transistor

FEATURES

* High power gain

e Low noise figure

¢ High transition frequency

¢ Gold metallization ensures
excellent reliability.

APPLICATIONS

Satellite TV tuners and RF portable
communications equipment up to
2 GHz.

QUICK REFERENCE DATA

DESCRIPTION

Silicon NPN wideband transistor in a
plastic SOT23 package.

BFQ67

PINNING
PIN DESCRIPTION
base
2 emitter
3 collector

Top view MSB003

Marking code: V2p.

Fig.1 SOT23.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vceo collector-emitter voltage open base - - 10 Vv
Ic collector current (DC) - - 50 mA
Piot total power dissipation Ts <97 °C; note 1 - - 300 mW
hee DC current gain lc=15mA;Vcg=5V 60 100 -
fr transition frequency lc=15mA; Ve =8V - 8 - GHz
Gum maximum unilateral lc=15mA; Vce=8V;f=1GHz - 14 - dB
power gain
F noise figure lc=5mA;Vce=8V;f=1GHz - 1.3 - dB
Note

1. Tsis the temperature at the soldering point of the collector tab.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 20 Vv
Veeo collector-emitter voltage open base - 10 \Y
VEBO emitter-base voltage open collector - 2.5 Vv
Ic collector current (DC) - 50 mA
Piot total power dissipation Ts <97 °C; note 1 - 300 mW
Tstg storage temperature range -65 +150 °C
Tj junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 8 GHz wideband transistor BFQ67
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point note 1 260 KW
Note

1. Tsis the temperature at the soldering point of the collector lead.

CHARACTERISTICS
T = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=5V - - 50 nA
hee DC current gain lc=15mA; Ve =5V 60 100 |-

Ce collector capacitance le=ie=0;Vcg=8V;f=1MHz - 07 |- pF
Ce emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 1.3 |- pF
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 05 |- pF
fr transition frequency lc=15mA; Vcg=8V - 8 - GHz
Gum maximum unilateral power gain |lc =15 mA; Vcg =8V, - 14 = dB
(note 1) Tamb =25 °C; f=1GHz
lc=15mA; Vg =8V;f=2 GHz - 8 - dB
F noise figure IFs=Topt; lc=5mA; Vce=8Y, - 13 |- dB
Tamb =25 °C; f=1GHz
Is=Topt; lc=15mA; Vce =8 V; - 1.7 |- dB
Tamb =25 °C; f=1GHz
I's=Topt lc=5mA; Vce =8V, - 2.2 - dB
Tamb =256 °C; f=2 GHz
lc=5mA;Vcg=8YV; - 25 |- dB
Tamb =25 °C; f =2 GHz; Z, =60 Q
[s=Topt; lc=15mA; Ve =8 V; - 27 |- dB
Tamb =25 °C; f=2 GHz
lc=15mA; Vce =8V, - 3 - dB
Tamb=25°C; f=2 GHz; Z; =60 Q
Note | 821|2
1. Guw is the maximum unilateral power gain, assuming S1; is zero and Gy, = 10 log daB .

0 =8 [F301 <8
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MRA614
400 120 MBB301
Ptot
(mw) heg
300 N
\ 80
200 \\
N
\ 40
100
Y 50 100 150 200 9
T¢ °C) 0 20 40 I (mA) 60
Vee=5V.
Fig.3 DC current gain as a function of collector
9
Fig.2 Power derating curve. current, typical values.
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¥
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Ic=ic=0;f=1MHz.

Fig.4 Feedback capacitance as a function of
collector-base voltage, typical values.

Vee=8V; Tamp =25 °C; f =2 GHz.

Fig.5 Transition frequency as a function of
collector current, typical values.
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NPN 8 GHz wideband transistor BFQ67
25 MRA611 55 : MRA610
gain gain |
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Fig.6 Gain as a function of collector current,

Vee=8V;lc=5mA.

Fig.7 Gain as a function of frequency, typical

Vee=8V;lc=15mA.

Fig.8 Gain as a function of frequency, typical
values.
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Fig.9 Gain as a function of frequency, typical
values.
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NPN 8 GHz wideband transistor BFQ67
MBB308 5 MRA613
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Fig.10 Minimum noise figure as a function of
collector current, typical values.

Fig.11 Noise figure as a function of collector
current, typical values.
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Fig.12 Minimum noise figure as a function of
frequency, typical values.
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Fig.13 Minimum noise figure as a function of
frequency, typical values.
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NPN 8 GHz wideband transistor BFQ67

1 MBC968

Vee=8V;lc=15mA; Z,=50 Q.

Fig.14 Common emitter input reflection coefficient (S11), typical values.

0°
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30°
\ 3 GHz % s

% i

150° 30°
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0

9 MBC967

Vee=8V;lg=15mA.

Fig.15 Common emitter forward transmission coefficient (S4), typical values.
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NPN 8 GHz wideband transistor BFQ67

150°

180 H—292 0.1 -
J -0
150° 30°
120° 60°
90°

MBC966

Vee=8V;lc=15mA.

Fig.16 Common emitter reverse transmission coefficient (Sy2), typical values.

1 MBC965

Vee=8V;lc=15mA; Z, =50 Q.

Fig.17 Common emitter output reflection coefficient (S»2), typical values.
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NPN 8 GHz wideband transistor BFQ67W
FEATURES PINNING
* High power gain PIN | DESCRIPTION
e Low noise figure Code: V2
¢ High transition frequency 1 base 3
¢ Gold metallization ensures 2 | emitter
excellent reliability 3 eoliscior
e SOT323 envelope.
B 1 E] 2
DESCRIPTION Top view MBC870
NPN transistor in a plastic SOT323
envelope.
It is designed for wideband
applications such as satellite TV Fig.1
tuners and RF portable g EaTas.
communications equipment up to
2 GHz.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 \
Vceo collector-emitter voltage open base - - 10 \Y
lc DC collector current - - 50 mA
Piot total power dissipation up to Ts = 118 °C; note 1 - - 300 mwW
heg DC current gain lc=15mA; Ve =5V, Tj=25°C |60 100 -
fr transition frequency lc=15mA; Ve =8V;f =2GHz; |- 8 = GHz
Tamp=25 G
Gum maximum unilateral power gain le=15mA;Vee=8V;f =1 GHz; |- 13 - dB
Tamb = 25 °C
F noise figure lc=5mA;Vcg=8V;f=1GHz - 1.3 - dB
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 \
VeBo emitter-base voltage open collector = 25 \
Ic DC collector current - 50 mA
Piot total power dissipation up to Tg =118 °C; note 1 - 300 mwW
Tstg storage temperature —65 150 °C
T junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 8 GHz wideband transistor BFQ67W
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rih j-s thermal resistance from junction to up to T¢ = 118 °C; note 1 190 K/W
soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
Tj =25 °C, unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
leso collector cut-off current le=0;Veg=5V - - 50 nA
hee DC current gain lc=15mA; Vcg=5V 60 100 |-

Cc collector capacitance le=ig=0;Veg=8V;f=1MHz - 0.7 |- pF
Ce emitter capacitance lc=ic=0;Veg=0.5V; f=1MHz - 1.3 - pF
Cre feedback capacitance Ic=0;Veg=8V;f=1MHz - 0.5 - pF
fr transition frequency lc=15mA; Vce =8V, f=2 GHz; ~ 8 = GHz
Tamb =25 °C
Gum maximum unilateral power gain |lc=15mA; Vge=8V; f=1GHz - 13 - dB
(note 1) Tamb =25°C
lc=15mA; Vcg =8 V; f=2 GHz; - 8 - dB
Tamb =25 °C
F noise figure Is=Topt; lc=5mA; Vce=8V, - 13 |- dB
f=1GHz
Ts=Topt; lc=15mMA; Ve =8V, - 2 - dB
f=1GHz
Is=Topt; Ilc=5mMA; Vce=8V; - 2.2 - dB
f=2GHz
lc=5mA;Vcg=8YV; - 2.5 - dB
f=2GHz; Z;=60 Q
Is= rom; lc=15mA; Ve =8V, = 2.7 & dB
f=2GHz
lc=5mA;Vce=8YV; - 3 - dB
f=2GHz; Zs=60 Q
Note
1. Gywm is the maximum unilateral power gain, assuming S;» is zero and
5.2
Gyw = 10 log Sz

(1-1S4H(1 =[S/
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BFQ67W
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Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
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Fig.4 Feedback capacitance as a function of
collector-base voltage.

Fig.5 Transition frequency as a function of
collector current.
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NPN 8 GHz wideband transistor BFQ67W
In Figs 6 to 9, Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gmax = maximum available
gain.
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15 ( G 40 U
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0 5 10 15 20 25 30 35 o
Ig (mA) 1072 1071 1 f(@Hy 10
VeemB Vit 11GHZ Tang= 2570, I =5 MA; Ve =8 V; Tamp = 25 °C.
Fig.6 Gain as a function of collector current. Fig.7 Gain as a function of frequency.
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Ilc=15mA; Vcg =8 V; Tamp = 25 °C. lc =30 mA; Ve =8 V; Tamp = 25 °C.
Fig.8 Gain as a function of frequency. Fig.9 Gain as a function of frequency.
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BFQ67W
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Fig.10 Minimum noise figure as a function of
collector current.
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Fig.11 Noise circle.
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BFQ67W
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lc=15mA; Vce =8 V; Z, = 50 Q.

Fig.12 Common emitter input reflection coefficient (S11).
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Ic=15mA; Vce=8V.
Fig.13 Common emitter forward transmission coefficient (Sp1).
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BFQ67W

lc=15mA; Vcg =8 V.
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Fig.14 Common emitter reverse transmission coefficient (S12).

Ilc=15mA; Vce =8 V; Z, =50 Q.
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Fig.15 Common emitter output reflection coefficient (Szz).
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NPN 4 GHz wideband transistor BFQ68
DESCRIPTION PINNING
NPN transistor mounted in a four-lead PIN DESCRIPTION
dual-emitter SOT122A envelope with ] oot
a ceramic cap. All leads are isolated o 'ec il
from the stud. Diffused 2 | emitter
emitter-ballasting resistors and the 3 base
application of gold sandwich 4 emitter
metallization ensure an optimum
temperature profile and excellent
reliability properties. It features very
high output voltage capabilities. Top view o
It is primarily intended for final stages
in MATV system amplifiers, and is
also suitable for use in low power Fig.1 SOT122A.
band IV and V equipment.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - 18 Vv
Ic collector current - 300 mA
Piot total power dissipation uptoTc=110°C - 4.5 W
fr transition frequency lc =240 mA; Vge =15 V; f =500 MHz; |4 - GHz
T;=25°C
Vo output voltage lc=240 mA; Ve =15V, 1.6 - Vv
dim =-60 dB; RL = 75/€;
fip+q-n = 793.25 MHz; Tamp =25 °C
P4 output power at 1 dB gain le=240mA; Vce=15V; RL=75Q; 28 - dBm
compression f =800 MHz; Tamp =25 °C
ITO third order intercept point le=240 mA; Vce=15V; R =75 Q; 47 - dBm
f =800 MHz; Tymp =25 °C

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. All
persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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NPN 4 GHz wideband transistor BFQ68
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter - 25 \Y
Vceo collector-emitter voltage open base - 18 Vv
Veso emitter-base voltage open collector - 2 \

Ic DC collector current - 300 mA
Piot total power dissipation upto To=110°C - 4.5 W
Tstg storage temperature —65 150 °C
T; junction temperature = 200 °C

THERMAL RESISTANCE

SYMBOL PARAMETER THERMAL RESISTANCE

Rth j-c thermal resistance from junction to case 20 KIW
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CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=15V - - 50 HA
hee DC current gain lc =240 mA; Ve =15V 25 75 -
fr transition frequency Ic=240 mA; Vge=15V; - 4 - GHz

f =500 MHz
Cc collector capacitance le=ie=0;Vgg=15V;f=1MHz - 3.8 |- pF
Ce emitter capacitance lc=ic=0;Vgg=0.5V; f=1MHz - 20 - pF
Cia feedback capacitance lc=0;Vee=15V;f=1MHz - 2.3 - pF
(6 collector-stud capacitance note 1 - 0.8 - pF
Gum maximum unilateral power gain | lc =240 mA; Vce=15V; = 13 = dB
(note 2) f =800 MHz; Tamp = 25 °C
Vo output voltage note 3 - 1.6 |~ \
PL1 output power at 1 dB gain lc=240mA;Vee=15V; R . =75Q; |- 28 - dBm
compression (see Fig.2) Tamb = 25 °C;
measured at f = 800 MHz
ITO third order intercept point (see | note 4 - 47 - dBm
Fig.2)
Notes

1. Measured with emitter and base grounded.

2. Gym is the maximum unilateral power gain, assuming S, is zero and

Gym = 10 log

[Sa1l®
T -

3. din =-60 dB (see Figs 2 and 7) (DIN 45004B); Ic = 240 mA; Ve = 15 V; R = 75 Q; Tamp = 25 °C;
Vp = Vo at din = —60 dB; f, = 795.25 MHz;

Vq =V, -6 dB; fq = 803.25 MHz;
r=Vo —6 dB; f, = 805.25 MHz;
measured at f(p,q) = 793.25 MHz.
4, lc=240mA; Vce=15V; R =75 Q; Tamp = 25 °C;
Pp =I1TO - 6 dB; f, = 800 MHz;
Pq=I1TO -6 dB; f; = 801 MHz;
measured at foqp) = 802 MHz and at f(op_q) = 799 MHz.
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NPN 4 GHz wideband transistor BFQ68

il (o'

75 Q

75Q ©

0.68 pF

24 Q
, l MEA273

f =40 to 860 MHz.
L1 = L2 = 5 uH Ferroxcube choke.
Fig.2 Intermodulation distortion MATV test circuit.

MBB361 MEA272
120 6
fr
h
FE (GHz)
80 4 -
/__—’__--—""" //,/
P
Y
//
40 2 /
o 0 > 3
0 40 80 120 160 10 10 10
| G (mA) Ic (mA)
Vge =10 V; Tj= 25 °C. Vee = 15 V; f = 500 MHz; T; = 25 °C
Fig.3 DC current gain as a function of collector Fig.4 Transition frequency as a function of
current. collector current.
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NPN 4 GHz wideband transistor

BFQ68

MEA271

6
Ce
(PF)

\\

4 F— [

2

0

0 10 Veg V) 20

le=ig=0;f=1MHz

Fig.5 Collector capacitance as a function of
collector-base voltage.

MEA270

40
gain
(dB)
30
\\
N
20 N N
\ N
N
NJ
10 N
N[ Gum
\\ I
N—]
Is 1212
0 1
0.1 1 f (GHz) 10

Ic=240 mA; Vce =15V, Tamp =25 °C

Fig.6 Gain as a function of frequency.

MEA269
-20

dim
(dB)
-30

-40 \

-60

-70

0 100 200 0

30
Ic (mA)

Vee = 15 V; Vo = 1.6 V; fpiq = 793.25 MHz.

Fig.7 Intermodulation distortion as a function of

collector current.
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NPN 4 GHz wideband transistor BFQ68

Ic = 240 mA; Ve = 15 V; Tamp = 25 °C.
Z,=50 Q.
Fig.8 Common emitter input reflection coefficient (S11).

1@
180° /
150°

%0
120°
100
40
120°
90°

e

Ic =240 mA; Vg = 15 V; Tamp = 25 °C.

MEA275

Fig.9 Common emitter forward transmission coefficient (Sz1).
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NPN 4 GHz wideband transistor

BFQ68

¥ X.1000
% 1200 MHz

180°

90° MEA277

Ic =240 mA; Vce =15 V; Tanp =25 °C.

Fig.10 Common emitter reverse transmission coefficient (S12).

Ig = 240 mA; Vgg = 15 V; Tamp = 25 °C.
Z,=50Q.
Fig.11 Common emitter output reflection coefficient (Sz,).
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FEATURES

e Optimum temperature profile and
excellent reliability properties
ensured by emitter-ballasting
resistors and application of gold
sandwich metallization.

a ceramic cap.

PINNING
APPLICATIONS

DESCRIPTION

NPN wideband transistor in a 4-lead
dual-emitter SOT172A2 package with

All leads are isolated

from the mounting base.

Product specification
S e A R T o, R e e e S S S e 2 1 . 50 S i e s e e R R sy

NPN 6.5 GHz wideband transistor

BFQ135

PIN

DESCRIPTION

e MATV and microwave amplifiers,

i) collector

such as in aerial amplifiers, radar

Top view

MSA457

systems, oscilloscopes, spectrum 2,4 | emitter Fig.1 SOT172A2.
analysers, etc. 3 |base
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - - 19 \%
Ic collector current (DC) - - 150 mA
Piot total power dissipation Tc.<145°C - - 2.7 w
hee DC current gain lc=120 mA; Vce =18 V; Tqmp =25°C |55 - -
fr transition frequency lc =120 mA; Vge =18 V; f =1 GHz; - 6.5 - GHz
Tamb=25°C
Gum maximum unilateral power gain | Ic = 120 mA;Vce = 18 V; f =500 MHz; |- 17 - dB
Tamp= 25°C
lc =120 mA; Vcg =18 V; =800 MHz; |- 135 |- dB
Tammp = 25 °C
Vo output voltage dim =-60dB; Ic =120 mA; Vge =18V, |- 1.2 = Vv
RL=75Q; fp + fq — f; = 793.25 MHz;
Tanibi= 25°C

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged.
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of

the user. It must never be thrown out with the general or domestic waste.
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NPN 6.5 GHz wideband transistor BFQ135

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 25 \Y

Vceo collector-emitter voltage open base - 19 \

Vego emitter-base voltage open collector - 2 \

lc collector current (DC) - 150 mA

Piot total power dissipation Tc<145°C - 27 W

Tstg storage temperature —-65 +150 °C

T junction temperature = 200 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT
Rih j-c thermal resistance from junction to case 20 KW
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NPN 6.5 GHz wideband transistor BFQ135

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=18V - - 50 HA
hee DC current gain lc =120 mA; Vge =18V, 55 - -
Tamp =25 °C
C; collector capacitance le=ieg=0;Veg=18V;f=1MHz - 1.8 - pF
Ce emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz |- 5.5 - pF
Cre feedback capacitance lc=0;Vcg=18V;f=1 MHz - 1 1.2 pF
fr transition frequency lc =120 mA; Vge =18 V; - 6.5 - GHz
f=1 GHz; Tamp = 25 °C
Gum maximum unilateral power gain lc =120 mA; Vge =18 V; - 17 - dB
(note 1) f =500 MHz; Tamp =25 °C
lc =120 mA; Vcg =18V, - 135 |- dB
f =800 MHz; Tymp =25 °C
Vo output voltage note 2 - 135 |- Vv
note 3 - 1.2 - \
do second order intermodulation note 4 - -70 - dB
distortion note 5 = -70 = dB
Notes 1821|2

1. Gum is the maximum unilateral power gain, assuming Sy is zero and G = 10 log dB .

2
(T [Bay] O = |8
2. dim =-60 dB (DIN 45004B); Ic = 120 mA; Vce = 18 V; R =75 Q; Tamp = 25 °C;

Vp = Vo at dim = -60 dB; f, = 445.25 MHz;

Vq = Vo -6 dB; fy = 453.25 MHz;

r= Vo -6 dB; f, = 455.25 MHz;

measured at fj, + fy — f, = 443.25 MHz.
3. dim =-60 dB (DIN 45004B); Ic = 120 mA; Vce = 18 V; RL =75 Q; Tamp = 25 °C;

Vp = Vo at dim = -60 dB; f, = 795.25 MHz;

Vq = Vo -6 dB; fq = 803.25 MHz;

V; = Vo -6 dB; f, = 805.25 MHz;

measured at f, + fq — f = 793.25 MHz.
4. lc =90 mA; Ve =18 V; Vo =50 dBmV; Tamp = 25 °C;

fp = 50 MHz; fq = 400 MHz;

measured at f, + fq = 450 MHz.
5. lIc=90 mA; Vce =18 V; Vg =50 dBmV; Tamb =25 °C;

fp = 250 MHz; fq = 560 MHz;

measured at f, + fq = 810 MHz.
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NPN 6.5 GHz wideband transistor BFQ135

+VBB

input
75 Q

=1pF

.].1pF

MEA260 %

L1=8nH.

L2 = 15 nH (2 turns copper wire, internal diameter 2 mm).
L3 = 10 nH (2 turns copper wire, internal diameter 1.5 mm).
L5: Lp=21 mm; Rc =75 Q.

L6: Lp =16 mm; Rc =75 Q.

Fig.2 Intermodulation distortion test circuit.

MBB294 MBB296
160 8
fr
h Tr—
= (GHz) ==
6
120
N
80
2
40 0
0 40 80 120 160 0 40 80 120 160
I c(mA) Ic (mA)
Ve = 18 V; Tamp = 25 °C. Vee = 18 V; f = 1 GHZ; Tamp = 25 °C.
Fig.3 DC current gain as a function of collector Fig.4 Transition frequency as a function of
current; typical values. collector current; typical values.
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NPN 6.5 GHz wideband transistor

BFQ135

MEA954 MEA956
-30 -40
dim
(dB) \
-40
do \
\ (dB) \

-50 —©\ \\ g

-60

s \ /
-60 ™~ L~ \
V
-80 -80
50 150 I (mA) 250 0 100 I (mA) 200
Ve = 18 V; Vo = 50 dBmV; Tamy = 25 °C;
Vee =18 V. measured at fy + fq = 450 MHz.
Fig.5 Intermodulation distortion as a function of Fig.6 Second order intermodulation distortion as a
collector current; typical values. function of collector current; typical values.
MEA955

-40

d2
(dB) \
-60 \

-80 | o
o 100 | - (mA) 0

Vee = 18 V; Vo = 50 dBmV; Tamp = 25 °C;
measured at f, + fq = 810 MHz.

Fig.7 Second order intermodulation distortion as a
function of collector current; typical values.
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NPN 4 GHz wideband transistor BFQ136
DESCRIPTION PINNING
NPN transistor in a four-lead PIN DESCRIPTION
dual-emitter SOT122A envelope with p loct
a ceramic cap. All leads are isolated e .ec or
from the stud. Diffused 2 | emitter
emitter-ballasting resistors and the 3 base
application of gold sandwich 4 emitter
metallization ensure an optimum
temperature profile and excellent
reliability properties. It features —_— o
extremely high output voltage o
capabilities.
It is primarily intended for final stages Fig1 SOT122A.
in UHF amplifiers.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - 18 Vv
lc DC collector current - 600 mA
Piot total power dissipation upto T, =100 °C - 9 w
fr transition frequency lc =500 mA; Vgg =15 V; f =500 MHz; | 4.0 - GHz
Tj =25 °C
Gum maximum unilateral power gain lc =500 mA; Veg =15 V; =800 MHz; [125 |- dB
Tarib =125 °C
Vo output voltage lc =500 mA; Vce=15V; 2.5 - Vv
dim =-60 dB; R =75 Q;
fprg-n =793.25 MHz; Tamp = 25 °C

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. All
persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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NPN 4 GHz wideband transistor BFQ136
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veso collector-base voltage open emitter - 25 \%
Vceo collector-emitter voltage open base - 18 \
Vego emitter-base voltage open collector - 2 Vv
lc DC collector current - 600 mA
Piot total power dissipation upto T =100 °C - 9 W
Tstg storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rthj-c thermal resistance from junction to case 11 KIW
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=15V - - 75 LA
hre DC current gain lc =500 mA; Vce =15V 25 75 .

Ce collector capacitance le=ie=0;Veg=15V;f=1MHz - 7.0 - pF

Cs emitter capacitance lc=ic=0;Vegg=0.5V; f=1MHz — 40 - pF

Cre feedback capacitance lc=0;Vcg=15V;f=1MHz - 4.0 - pF

Cas collector-stud capacitance note 1 - 0.8 - pF

fr transition frequency Ic =500 mA; Ve =15V, - 40 |- GHz

f =500 MHz

Gum maximum unilateral power gain | lg =500 mA; Vee =15V, - 125 |= dB
(note 2) f =800 MHz; Tamp =25 °C

Vo output voltage (see Fig.2) note 3 - 2.5 - \Y

Notes

1. Measured with emitter and base grounded.

2. Gywm is the maximum unilateral power gain, assuming Si» is zero and

Gyy = 10 log

|S21”
(1 =[8u[1 ~ 8}

3. dim=-60dB; Ic =500 mA; Ve =15 V; R = 75 Q; Tamp = 25 °C;
Vp =V, at diyy = —60 dB; fp = 795.25 MHz;
Vq =V, -6 dB; fq = 803.25 MHz;
V.=V, -6 dB; f, = 805.25 MHz;
measured at fpq-r) = 793.25 MHz.
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NPN 4 GHz wideband transistor BFQ136
+V +V,
BB O A © +Veg
1.5 uF
HF choke 4.7 uF ;
H
z 17 SRR anH 18PF 75 200F
1kQ v output
75Q
— 14 nH Qlff 6nH gipF ny
o — YV n
ow @ aV:
9 pF 3pF 9 pF
MEA261
Fig.2 Intermodulation distortion MATYV test circuit.
MBB361 MEA263
120 12
hre Co \
(PF) N
~N
80 8 -
o e
40 4
) g 20
0 40 80 120 160 0 10
Ic(mA) Ves V)
Vee=15V; Tj=25°C. le =g =0; f=1MHz; Tj= 25 °C
Fig.3 DC current gain as a function of collector Fig.4 Collector capacitance as a function of
current. collector-base voltage.
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NPN 4 GHz wideband transistor BFQ136
MEA262 MEA264
5 40
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N
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1
|
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Vee = 15 V; = 500 MHz; Tj= 25 °C Ic = 500 MA; Ve = 15 V; Tamp = 25 °C.
Fig.5 Transition frequency as a function of Fig.6 Maximum unilateral power gain as a
collector current. function of frequency.
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NPN 4 GHz wideband transistor BFQ136

Ic =500 mA; Ve = 15 V; Tamp = 25 °C.
Z,=50Q.

Fig.7 Common emitter input reflection coefficient (S14).

180°

120°

90° MEA266

Ic =500 MA; Vg = 15 V; Tamp = 25 °C.
Fig.8 Common emitter forward transmission coefficient (Sp+).
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NPN 4 GHz wideband transistor

BFQ136

90°

1200 MHz

1

Ic =500 mA; Vg = 15 V; Tamp = 25 °C.

120°
150°
180°
50°
120°

90°

MEA268

Fig.9 Common emitter reverse transmission coefficient (S12).

I = 500 MA; Vg = 15 V; Tamp = 25 °C.
Zo=50Q.

Fig.10 Common emitter output reflection coefficient (Szz).
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PNP 5 GHz wideband transistor BFQ149
DESCRIPTION PINNING
PNP transistor in a SOT89 envelope. PIN I DESCRIPTION
It is intended for use in Code: FG
UHF applications such as broadband - < 7\
aerial amplifiers (30 to 860 MHz) and 1 emitter
in microwave amplifiers such as radar 2 collector
systems, spectrum analysers, etc., 3 base
using SMD technology.
1 2 3
Bottom view MBK514
Fig.1 SOT89.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - - -15 |V
lc DC collector current ~ - -100 |mA
Prot total power dissipation up to Tg = 135 °C (note 1) - - 1 W
heg DC current gain Ic=-70 mA; Vcg =-10V; Tj=25°C | 20 50 -
fr transition frequency lc=-75mA; Vge=-10V; 4 5 - GHz
f=500 MHz; Tj=25°C
Gum maximum unilateral power gain lc =-50 mA; Vce =-10V; - 12 - dB
f =500 MHz; Tymp = 25 °C
F noise figure lc=-50mA; Vge=-10V; - 375 |- dB
Rs =60 Q; f = 500 MHz;
Tamp =25 °C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -20 \
Vceo collector-emitter voltage open base - -15 Vv
VEBO emitter-base voltage open collector - -3 \%
Ic DC collector current - -100 mA
lem peak collector current f>1MHz - -150 mA
Piot total power dissipation up to Ts = 135 °C (note 1) - 1 W
Tstg storage temperature -65 150 °C
T; junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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PNP 5 GHz wideband transistor BFQ149
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihj-s thermal resistance from junction to up to Ts = 135 °C (note 1) 40 KIW
soldering point
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
IcBo collector cut-off current le=0;Veg=-10V; - - 100 ([nA
hre DC current gain lc=-70mA; Vg =-10V 20 (50 |-
fr transition frequency lc=-70mA; Vce =-10V; 4 5 - GHz
f =500 MHz; Tamp = 25 °C
Cc collector capacitance le=0;Veg=-10V;f=1MHz - 2 - pF
Ce emitter capacitance lc=0; Veg=-0.5V; f=1MHz - 4 - pF
Cre feedback capacitance lc=0;Vece=-10V;f=1MHz - 1.7 |- pF
Gum maximum unilateral power gain lc =-50 mA; Vce =-10 V; - 12 - dB
(note 1) f =500 MHz; Tamp = 25 °C
F noise figure lc =-50 mA; Vge =-10V; - 3.75 |- dB
Rs =60 Q; f = 500 MHz;
Tamb =25 °C
Note

1. Gywm is the maximum unilateral power gain, assuming Sz is zero and

Gym = 10 log

2
Sz

dB.
(1=[84*)(1 =[S
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PNP 5 GHz wideband transistor BFQ149

" MEA328 8 MBB347
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P i |
2 4 /'
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1 2 ,
0 0
0 10 _ VCB ) 20 0 50 7'0 (mA) 100

le=0;f=1MHz; T;=25°C.

Fig.2 Collector capacitance as a function of
collector-base voltage.

Ve =-10V; f = 500 MHZ; Tamp = 25 °C.

Fig.3 Transition frequency as a function of
collector current.
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Fig.4 DC current gain as a function of collector
current.
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Fig.5 Maximum unilateral power gain as a
function of frequency.
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NPN 6 GHz wideband transistor

BFQ270

FEATURES PINNING
e High power gain PIN DESCRIPTION
¢ Emitter-ballasting resistors for 1 collector =
o] | stabilit
good thermal stability 5 - 4
¢ Gold metallization ensures
o 3 base
excellent reliability.
4 emitter P 3
DESCRIPTION i ™~
Silicon NPN transistor mounted in a
4-lead dual-emitter SOT172A1. 2
envelope with a ceramic cap. All Topview MBC869
leads are isolated from the mounting
base.
It is primarily intended for use in :
MATV and CATV amplifiers. Fig.1 SOT172A1.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 25 Vv
Vceo collector-emitter voltage open base - - 19 \%
lc DC collector current - - 500 |mA
Piot total power dissipation up to Tc =100 °C - - 10 w
hre DC current gain Ilc =240 mA; Vce =18 V; Tj=25°C 60 |- -
fr transition frequency lc =240 mA; Ve =18 V; f =1 GHz; - 6 - GHz
Taimb=25°C
Gum maximum unilateral power gain lc =240 mA; Vcg =18 V; - 10 - dB
f =800 MHz; Tamp = 25 °C
Vo output voltage dim = —60 dB; Ic = 240 mA; - 16 |- \"
VCE= 18V, RL= 75 Q;
f(p+gn = 793.25 MHz

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO discs are not damaged. All
persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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NPN 6 GHz wideband transistor BFQ270
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 \Y
Vceo collector-emitter voltage open base - 19 Vv
VeBo emitter-base voltage open collector - 2 Vv
lc DC collector current - 500 mA
Piot total power dissipation up to T, =100 °C - 10 w
Tstg storage temperature -65 |+150 |°C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rih j-c thermal resistance from junction to case 10 KW
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lco collector cut-off current le=0;Veg=18V - - 100 |pA
hre DC current gain lc =240 mA; Vce =18V 60 |[110 |-
(@ collector capacitance le=ig=0;Vgg=18V; f=1MHz - 36 |- pF
Ce emitter capacitance lc=ic=0;Veg=0.5V; f=1MHz - 11 - pF
Cre feedback capacitance lc=0;Veg=18V; f=1MHz 2 26 |- pF
Ces collector-stud capacitance - 1.2 |- pF
fr transition frequency Ilc=240mA; Vce=18V; f=1GHz; |45 |6 - GHz
Tamp =25 °C
Gum maximum unilateral power gain Ic =240 mA; Vcg =18 V; - 16 - dB
(note 1) f =500 MHz; Tamp =25 °C
lc =240 mA; Vg =18 V;f=1GHz; |- 10 |- dB
Taripi=25 °C
Vo output voltage note 2 - 16 |- Vv
do second order intermodulation note 3 - -50 (- dB
distortion
Notes >
1. Gym is the maximum unilateral power gain, assuming Sy, is zero and Gy, = 10 log |321| dB

2. dim=-60 dB (DIN 45004); Ic =240 mA; Vcg = 18 V; RL =75 Q;
Vp = Vo; fp = 795.25 MHz;
Vq = Vo -6 dB; f; = 803.25 MHz;
Vi = Vo -6 dB; f; = 805.25 MHz;
measured at fp.q-r) = 793.25 MHz.

3. lc=240mA; Vce=18V;RL=75Q;
Vp=Vq=Vp=50.5dBmV =335 mV;

f(p+q) = 810 MHz; f, = 250 MHz; f, = 560 MHz.
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NPN 6 GHz wideband transistor BFQ270
d Vbias
o
RG[
output
1 c2 e
input
n-75 Q |_
J; é1
(1) +Vc is equivalent to Veg = Ve = I (A) x 17.
Fig.2 Intermodulation and second order intermodulation distortion test circuit.
List of components (see test circuit)
DESIGNATION DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 miniature ceramic plate capacitor 0.82 pF 2222 680 03827
C2, C5, C7, C8 | multilayer ceramic capacitor 10 nF 2222 852 47103
C3 multilayer ceramic chip capacitor 2.2 pF 2222 855 12228
C4 (note 1) miniature ceramic plate capacitor 1nF 2222 630 08102
C6 miniature ceramic plate capacitor 1.2 pF 2222 680 03128
C9 electrolytic capacitor 4.7 uF 2222 014 28478
L1 (note 1) 4.5 turns loosely wound 0.4 mm =35 nH internal coil diameter
enamelled copper wire 2 mm
L2 Ferroxcube choke 5uH 3122 108 20153
ML1, ML6 microstripline 75 Q width 2.46 mm;
length 9 mm
ML2, ML5 microstripline 75 Q width 2.46 mm;
length 22 mm
ML3, ML4 microstripline 145 Q width 0.5 mm;
length 12 mm
R1, R2, R3, R4 | metal film resistor 68 Q type MR25 2322 151 76819
R5 (note 1) metal film resistor 240 Q type SFR16T 2322 180 73241
R6 metal film resistor 10 kQ type SFR16T 2322 180 73103
Note

1. Components C4, L1, and R5 are mounted in a cavity in the brass ground plate.

The circuit is constructed on a printed circuit board and 10 mm thick brass ground plate, with a relative dielectric constant
of (g, = 2.2), thickness 1.57 mm; thickness of copper 0.017 mm (E.G. Rogers’ RT/Duroid 5880).
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NPN 6 GHz wideband transistor

BFQ270

input

n-75Q |

80 mm

Fig.3 Intermodulation test circuit printed circuit board.

output
n-75Q

MBB486
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NPN 6 GHz wideband transistor BFQ270
MRA747 MRA746
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Fig.4 Power derating curve. Fig.5 DC current gain as a function of collector
current.
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Fig.6 Feedback capacitance as a function of
collector-base voltage.

Fig.7 Transition frequency as a function of
collector current.
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NPN 6 GHz wideband transistor BFQ270
MRA743 MRA745
25 25
gain gain
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Fig.8 Gain as a function of collector current. Fig.9 Gain as a function of collector current.
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Fig.10 Gain as a function of frequency. Fig.11 Gain as a function of frequency.
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- MRA739 o MRA740
dim \ dim
(dB) (dB)

LA -
A\
-50 N -50 \\
NG \\\
-60 \\ -60 —
=70 7% 125 175 25 275
75 125 175 25 =y 275 I (mA)

3-tone dim; (Vce =18 V);

fp = 445.25 MHz; V, = 65.11 dBmV (1.8 V);
fq = 453.25 MHz; V, = 59.11 dBmV;

fr = 455.25 MHz; V, = 59.11 dBmV;

f(psqen) = 443.25 MHz.

Fig.12 Intermodulation distortion as a function of
collector current.

3-tone dim; (Vcg =18 V);

fp =795.25 MHz; V,, = 64.08 dBmV (1.6 V);
fq =803.25 MHz; V,, = 58.08 dBmV;

fr = 805.25 MHz; V, = 58.08 dBmV;

f(psqr) = 793.25 MHz.

Fig.13 Intermodulation distortion as a function of
collector current.
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d
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Vee=18V;

fp =50 MHz; V, = 50.5 dBmV (0.335 V);
fq =400 MHz; V, = 50.5 dBmV;

f(p+q) = 450 MHz.

Fig.14 Second order intermodulation distortion as
a function of collector current.
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—40
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Vee=18V;
fy = 250 MHz; V, = 50.5 dBmV (0.335 V);
f = 560 MHz; V, = 50.5 dBmV;

flpsg) = 810 MHz.

Fig.15 Second order intermodulation distortion as
a function of collector current.
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MBB484

le = 240 MA; Ve = 18 V.
Z,=50 Q.

Fig.16 Common emitter input reflection coefficient (S11).

MBB482

90°

lo =240 MA; Vge = 18 V.
Fig.17 Common emitter forward transmission coefficient (Sp4).
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0

90°
120° 60°
30°
3 GHz
tio
- 05 04 03 02 01 &
40 MHz
J—cp
150° 30°
120° 60°
M

90° 1BB483

150°

lc =240 mA; Vce =18 V.

Fig.18 Common emitter reverse transmission coefficient (S12).

lc=240 mA; Vcg =18 V.
Z,=50Q.
Fig.19 Common emitter output reflection coefficient (Sz2).
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NPN wideband dual transistor BFQ540

FEATURES DESCRIPTION
e High gain NPN wideband dual transistor in a
« High output voltage plastic SOT89 package.
* Low noise
e Gold metallization ensures PINNING
excellent reliability PIN DESCRIPTION
o Low thermal resistance. 1 emitter ’__J1 U 2 Ua
2 collector Bottom view MBK514
APPLICATIONS 3 |pase
e VHF, UHF and CATV amplifiers.
Marking code: N4.
Fig.1 SOT89.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vces collector-emitter voltage Rge=0 - - 15 Vv
Vego collector-base voltage open collector - - 2 Vv
lc collector current (DC) - - 120 mA
Piot total power dissipation Ts <60 °C; note 1 - - 1.2 w
hee DC current gain lc=40mA;Vce=8V; Tj=25°C |60 120 250
fr transition frequency lc=40mA; Vce=8V;f=1GHz; |- 9 - GHz
Tamb =25 °C
|Sz1|2 insertion power gain lc=40mA; Ve =8V, 12 13 - dB
f =900 MHz; Tamp =25 °C
F noise figure lc=40mA; Vce=8V,; - 1.9 2.4 dB
f=900 MHz; T's = T'opt

1. Tsis the temperature at the soldering point of the collector pin.
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NPN wideband dual transistor BFQ540
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vces collector-emitter voltage Rge =0 - 15 Vv
Veso emitter-base voltage open collector - 2 Vv
Ic collector current (DC) = 120 mA
Piot total power dissipation Ts<60°C - 12 W
Tstg storage temperature -65 +150 |°C
Tj operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction | Ts <60 °C; Pyt =1.2 W 95 KW
to soldering point
14 MBG241 103 MBG244
F’tot ’
W), 5
\ o
1.0 N (mA)
N
\ 102
0.6 N i
0.4 \\ { \
0.2 N\ |
™ 50 100 150 200 L ‘ 2
T,00) 1 10 Vg V) 10
Vee<9V.
Fig.2 Power derating curve. Fig.3 SOAR.
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NPN wideband dual transistor BFQ540
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericso | collector-base breakdown voltage | open emitter; Ic = 10 pA; le =0 20 - - \
Vigrices | collector-emitter breakdown voltage | Rge = 0; Ic = 40 ©A 15 - - \
VierieBo | emitter-base breakdown voltage le =100 pA; Ic =0 2 - - Vv
lcBo collector-base leakage current Veg=8V;Ig=0 - - 50 nA
leBo emitter-base leakage current Veg=1V;Ilc=0 - - 200 nA
hre DC current gain lc=40mA; Vcg=8V 60 120 250
fr transition frequency lc=40mA; Vce=8YV; - 9 - GHz
fm=1GHz
Ce emitter capacitance Ic=ie=0; Veg=05V; f=1MHz |- 2 - pF
Cre feedback capacitance lc=0;Vce=8V;f=1MHz - 0.9 - pF
|Sz1|2 insertion power gain lc=40 mA; Vcg =8V, 12 13 - dB
f =900 MHz; Tamp = 25 °C
Vo output voltage note 1 - 500 - mV
note 2 - 350 - mV
da second order intermodulation note 3 = = -53 dB
distortion
F noise figure lc=40mA; Vce=8V; - 1.9 24 dB
f =900 MHz; T's = I'gpt

Notes
1. dim =—-60 dB (DIN45004B); Vce =8 V; Ic =40 mA; R =50 Q;
Vp=Vo; Vq=V, -6 dB; V, =V, -6 dB;
fp = 795.25 MHz; fy = 803.25 MHz; f, = 805.5 MHz;
measured at fj, + fq — fr = 793.25 MHz.
2. dim =-60 dB (DIN 45004B); Ic =40 mA; Vce =8 V; RL =50 Q;
Vp = Vq = Vo, fp = 806 MHz; fq = 810 MHz;
measured at 2f, - f, = 802 MHz.
3. lc=40mA; Vce=8V; R . =50 Q;
Vp = Vg =225 mV; f, = 250 MHz; f, = 560 MHz;
measured at f; + fg = 810 MHz.
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Philips Semiconductors Product specification
NPN wideband dual transistor BFQ540
1.0 MEABES 12 MRA689
Cre
(pF) fr
0.8 \ (GHz) Vg =8V
T 8 T
0.6 VCE =4V
0.4 /‘
4
02 /
0
0 4 12 0
Ves (V) 1071 1 10 I (mA) 102
Ic=0;f=1MHz. =1 6HZ Taqp = 25°C.

Fig.5 Transition frequency as a function of
collector current; typical values.

MBG242

~20
im
(dB)

-30

-40

- ™
60 AN

=70

I (mA)

Vee =8 V; Vo =475 mV; R =50 Q.
fp + fq — fr = 793.25 MHZ; Tamp = 25 °C.

Fig.6 Intermodulation distortion as & function of
collector current; typical values.
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Fig.7 Second order intermodulation distortion as
a function of collector current; typical values.
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Product specification

BFQ621

T T e S T e e R O A R T

FEATURES
High power gain
High output voltage

e High maximum junction temperature

Gold metallization ensures excellent reliability.

APPLICATIONS

It is primarily intended for use in MATV and microwave
amplifiers, such as aerial amplifiers, radar systems,
oscilloscopes, spectrum analysers, etc.

DESCRIPTION

Silicon NPN transistor in a 4-lead dual-emitter SOT172A2
package with a ceramic cap. All leads are isolated from the
mounting base. Emitter ballasting resistors and application
of gold sandwich metallization ensures an optimum
temperature profile and excellent reliability properties.

MSA457

Top view

PINNING
PIN DESCRIPTION
1 collector
2 emitter
3 base
4 emitter

Fig.1 SOT172A2.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veceo collector-emitter voltage open base - - 16 \Y
Ic collector current (DC) - - 150 mA
Piot total power dissipation up to Typ =25 °C - - 8 w
hee DC current gain Ic =120 mA; Vce =18 V; 40 - -
Tami =25 °C
fr transition frequency lc =120 mA; Vce =18 V; - v - GHz
fi=1.GHz; Tamp= 25 °C
Gum maximum unilateral power gain | lc =120 mA; Vce =18 V; 2 18.5 - dB
f =500 MHz; Tamp = 25 °C
Vo output voltage lc =120 mA; Vce =18V, - 1.2 - \
f(p +q-n= 793.25 MHz;
dim =-60 dB; RL =750

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged.

All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 25 Vv

Vceo collector-emitter voltage open base - 16 \Y

VEBO emitter-base voltage open collector - 2 Vv

Ic collector current (DC) - 150 mA

Piot total power dissipation up to Tmp =25 °C - 8 W

Tstg storage temperature —65 +175 °C

T; junction temperature - +200 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-mb thermal resistance from junction to mounting base | Pyt = 8 W; up to Ty = 25 °C 21.9 K/W
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NPN 7 GHz wideband transistor BFQ621
CHARACTERISTICS
T; = 25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vericeo | collector-base breakdown voltage | lc = 0.1 mA; lg=0 - - 25 \Y
V@eryceo | collector-emitter breakdown voltage lc=10mA;Ig=0 - - 16 Vv
Vrieso | emitter-base breakdown voltage le=0.1mA;Ic=0 - - 2 Vv
lcBo collector-base leakage current le=0;Veg=18V - - 100 HA
hee DC current gain lc=50mA; Vce=10V 50 = 160
fr transition frequency Ilc =120 mA; Ve =18V, - 7 - GHz
f=1 GHz; see Fig.3
Cc collector capacitance le=ie=0;Vcg=18YV; - 1.5 - pF
f=1MHz
Ce emitter capacitance lc=ic=0;Veg=0.5V; - 5 = pF
f=1MHz
Cis feedback capacitance lc=0;Vce=18V;f=1MHz; |- 0.85 1.2 pF
see Fig.4
Gum maximum unilateral power gain; Ic =120 mA; Ve =18V, - 18.5 - dB
note 1 f =500 MHz; Tamp = 25 °C;
Ic =120 mA; Vcg =18 V; - 14.5 - dB
f =800 MHz; Tamp = 25 °C;
Vo output voltage note 2 - 1.35 - \
note 3 - 1.2 - \Y
do second order intermodulation note 4 - -60 - dB
distortion note 5 _ —60 N dB
Notes
[S21%

1. Gyw is the maximum unilateral power gain, assuming sq2 is zero. Gy = 10 log 3 > dB.
(1-]844]2)(1 = 822/®
2. dim = —60dB (DIN45004B); see Fig.2; Ic = 120 mA; Vge = 18 V; R = 75 Q; Tamp = 25 °C;
Vp = Vo; fp = 445.25 MHz;
Vg = Vo -6 dB; fq = 453.25 MHz;
V, = Vo -6 dB; f, = 455.25 MHz;
measured at f(, , q - ) = 443.25 MHz; see Fig.5.
3. dim =-60dB (DIN45004B); see Fig.2; Ic = 120 mA; Vce = 18 V; R = 75 Q; Tamp = 25 °C;
V, = Vo; f, = 795.25 MHz;
Vq = Vo -6 dB; fq = 803.25 MHz;
V, = Vo -6 dB; f, = 805.25 MHz;
measured at f, ;. ) = 793.25 MHz; see Fig.6.
4. Vo=50dBmV =316 mV; Ic=90 mA; Vce =18 V; R =75 Q; Tamp = 25 °C;
measured at f, .. o) = 450 MHz; see Fig.7.
5. Vo=50dBmV =316 mV; Ic =90 mA; Vce =18 V; R =75 Q; Tamp = 25 °C;
measured at f(, , q) = 810 MHz; see Fig.8.
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NPN 7 GHz wideband transistor

BFQ621

+VaB

input
75Q

L1=8nH.

L2 = 15 nH, 2 turns copper wire, internal diameter 2 mm.
L3 =10 nH, 2 turns copper wire, internal diameter 1.5 mm.
L5:Lp=21 mm; Rc=75Q.

L6: Lp=16 mm; Rc =75 Q.

Fig.2 Intermodulation distortion and second order distortion MATV test circuit.

MEA260 ;7

MLC991

10

(GHz)

Ve =18V; f=1GHz.

Fig.3 Transition frequency as a function
of collector current; typical values.

150 200
I (mA)

MLC3990
2.0
Cre
(pF)
1:5 \
1.0 N
\\Vh_‘
0.5
0
0 5 10 15 20 25
Ves (V)
lc=0;f=1MHz

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.
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BFQ621

MLC992

0
dim
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-20
i \\
-60
===
-80
0 50 100 50 200
Ic (MA)

Vo =1.35 V; Ve = 18 V; fip 4 g - ) = 443.25 MHz; see Fig.2.
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0
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-40 \
N
\ B
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Vo=12V; Vee = 18 V; fp4 g = 793.25 MHz; see Fig.2.

Fig.7 Second order distortion as a function
of collector current; typical values.

Vo =50dBmV =316 mV; Vce = 18 V; fp , q) = 450 MHz; see Fig.2.

Fig.5 Intermodulation distortion as a function Fig.6 Intermodulation distortion as a function
of collector current; typical values. of collector current; typical values.
0 MLC994 0 MLC995
do dp
(dB) (dB)
-20 -20
-40 -40 N
N N
3 o
\ //’ \ //
-60 i -60 —
_80 -80
0 50 100 150 0 50 100 150
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Vo =50dBmV =316 mV; Ve = 18 V; f(5 . g = 810 MHz; see Fig.2.

Fig.8 Second order distortion as a function
of collector current; typical values.
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BFQ621

_900

Ve =18 V; Ig = 120 mA; Z, = 50 Q.

Fig.9 Common emitter input reflection coefficient (s4

90°
=46
Los
\ Lo
+0.2 ' 5\ ]
l.~ ‘~\ 102
. 0.2 05 i 2 “\*
180° [0——f————+H—+——H - Fo° To
XY
'/.
‘( 40 MHz )
7
mcoss L 40

1); typical values.

90

0
135° 45°
40 MHz \\
180° / / ! f X Satlnis 0°

r

40 30 20 10

\

- 900
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Fig.10 Common emitter forward transmission coefficient (s»1); typical values.
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%
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-135°

- 900 MLC998

Vce =18V, Ic =120 mA.

Fig.11 Common emitter reverse transmission coefficient (s12); typical values.
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+ 0.6
T+ 0.4

T 02

MLC999 110

Vee=18V;lc =120 mA; Z, =50 Q.

Fig.12 Common emitter output reflection coefficient (sz2); typical values.
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BFQ621

SPICE parameters for the BFQ621 crystal

SEQUENCE NO. | PARAMETER | VALUE | UNIT

1 IS 1.358 fA Ce

2 BF 112.2 - il

3 NF 0.991 - g tg -

B VAF 78.06 Vv Bo T ~oB oA L oC
5 IKF 4.291 A -

6 ISE 643.3 fA

7 NE 1.851 = P

8 BR 5.776 -

9 NR 0.999 - = Cbe Cee ==
10 VAR 2.350 \Y L3 L5

11 IKR 50.26 mA

12 ISC 2.454 fA

13 NC 1.175 - L4 L6

14 RB 8.000 Q

15 IRB 1.000 A l MLDOO1
16 RBM 8.000 Q E

17 RE 1.585 Q

18 RC 1.880 Q

19() XTB 0.000 = Fig.13 Package equivalent circuit SOT172A2.
20 EG 1.110 eV

210 il Sl = List of components (see Fig.13)

22 CJE 3.985 pF

53 VJE 0.600 v DESIGNATION VALUE UNIT
24 MJE 0.327 - Che 225 fF
25 TF 14.02 ps Cep 36 fF
26 XTF 398.1 - Cee 362 fF
27 VTF 2.940 mV L1 L=1.37,W=264 mm
28 ITF 3.084 A L2(" L=1.60;W=264 mm
29 PTF 45.00 deg L3M L=0.51;W=0.33 mm
30 CJC 1.529 pF L4() L=0.81; W=2.06 mm
31 VJC 0.216 Vv L5 L=2.77; W=0.33 mm
32 MJC 0.158 — Le(M L=0.94; W =2.06 mm
33 XCJC 0.120 - g 1.85 nH
34 TR 9.070 ns Le 1.22 nH
35(1) CJS 0.000 F _—

36() VJS 750.0 mv ) .

WS Jooo |- | " Juemerostbineeoe o doul coppar
38 FC 0.735 -
Note

1. These parameters have not been extracted, the
default values are shown.
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Product specification

BFR53

FEATURES PINNING
e Very low intermodulation distortion PIN DESCRIPTION |:| 3
e Very high power gain. 1 base
2 emitter
APPLICATIONS 3 collector = I_j .
e Thick and thin-film circuits. TapieW VSE
Marki :N1.
DESCRIPTION B
NPN wideband transistor in a plastic Fig.1 SOT23.
SOT23 package.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYPR. MAX. UNIT
Veeo collector-base voltage open emitter = 18 \Y
Vceo collector-emitter voltage open base - 10 Vv
lom peak collector current f>1MHz - 100 mA
Prot total power dissipation Ts<85°C - 250 mwW
Crs feedback capacitance lc=2mA;Vce=5V; f=1MHz 0.9 - pF
Tarp =:25°C
fr transition frequency Ilc =25 mA; Vce =5V, f =500 MHz; 2 - GHz
Tj=25°C
Gum maximum unilateral power gain | Ic = 30 mA; Vge =5 V; f = 800 MHz; 10.5 - dB
Tanip =25:2C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veeo collector-base voltage open emitter - 18 Vv
Vceo collector-emitter voltage open base - 10 Vv
Vego emitter-base voltage open collector - 2.5 \%
lc collector current (DC) - 50 mA
lem peak collector current f>1MHz - 100 mA
Prot total power dissipation T <85 °C (note 1) - 250 mW
Tstg storage temperature -65 +150 °C
T junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 2 GHz wideband transistor BFR53
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point | Ts < 85 °C; note 1 260 KW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Iceo collector cut-off current le=0;Veg=10V - - 50 nA
hre DC current gain lc =25 mA; Ve = 5 V; see Fig.2 25 - -
Ic =50 mA; Vce =5 V; see Fig.2 25 - -
Ce collector capacitance le=ie=0;Veg=5V,; f=1MHz - 0.9 - pF
see Fig.3
Ce emitter capacitance lc=ic=0;Veg =0.5V; f=1MHz - 1.5 - pF
Cis feedback capacitance lc=2mA;Vcg =5V, f=1MHz - 0.9 - pF
Tamy =25 °C
fr transition frequency lc=25mA; Vge=5V; f=500 MHz; |- 2 - GHz
see Fig.4
Gum maximum unilateral power gain |Ic =30 mA; Vce =5V, f=800 MHz; |- 105 |- dB
(note 1) Tamb = 25 °C; see Fig.5
F noise figure Ic=2mA; Vce =5V, f =500 MHz; - - 5 dB
Tamb = 25 °C; see Fig.6
Note 2
[Sa1]

1. Gum is the maximum unilateral power gain, assuming Sy, is zero and G, = 10 log
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NPN 2 GHz wideband transistor BFR53
MEA458 MEA457
100 2.0
C
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N
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N
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N el 1o [
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60 0.4

500 50 00 .

m 1 1
I c(mA) 0 4 8 12 ch - 20

Vee=5V; Ti=25 °%C.

Fig.2 DC current gain as a function of collector
current; typical values.

le=ig=0;f=1MHz T;=25°C.

Fig.3 Collector capacitance as a function of
collector-base voltage; typical values.
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Fig.4 Transition frequency as a function of
collector current; typical values.
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Ilc=30mA; Vce =5V, Tamp =25 °C.

Fig.5 Gain as a function of frequency;
typical values.
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NPN 2 GHz wideband transistor BFR53
MEA460 MEA456
10 50
/A
F / Bs 35| _1—
(dB) ms) 33 \// ™~ F=5.5dB
’-\
/ > 43\5' \
5 / R/
— (COmmm
// \\ / »
N+——1 [/
0 -50
0 10 20 30 40 0 20 40 60 80 100
I (mA) Gg(mS)
Vee =5V, f =500 MHz; Gg = 20 mS; Bg is tuned; Tamp = 25 °C.
Ic =2 mA; Ve =5 V; f = 500 MHZ; Tamp = 25 °C.
Fig.6 Minimum noise figure as a function of
collector current; typical values. Fig.7 Circles of constant noise figure; typical values.
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NPN 2 GHz wideband transistor

BFR53
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MEA461
Ic =30 mA; Vgg =5 V; Zo = 50 Q; Tamp = 25 °C.

Fig.8 Common emitter input reflection coefficient (Sy1).
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lc =80 mA; Vgg = 5 V; Tamp = 25 °C.

Fig.9 Common emitter forward transmission coefficient (Sz1).
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NPN 2 GHz wideband transistor BFR53
90°
%

I

1500
1200
900 MEA464

Ic=30mA; Vcg =5 V; Tamp =25 °C.

Fig.10 Common emitter reverse transmission coefficient (S12).

MEA462
lc =30 mA; Vee =5 V; Z, =50 Q; Tamp =25 °C.

Fig.11 Common emitter output reflection coefficient (Sp).
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NPN 5 GHz wideband transistor
“

Product specification
e

BFR92

DESCRIPTION PINNING
NPN transistor in a plastic SOT23 PIN ‘ DESCRIPTION
envelope primarily intended for use in ;
RF wideband amplifiers and P ip |:| o
oscillators. The transistor features 1 base
low intermodulation distortion and 2 emitter
high power gain; due to its very high 3 collector
transition frequency, it also has 1 lj [ |2
excellent wideband properties and e

. " " op view MSB003
low noise up to high frequencies.
PNP complement is BFT92.

Fig.1 SOT23.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 \%
Vceo collector-emitter voltage open base - 15 \%

Ic DC collector current - 25 mA
Ptot total power dissipation up to Tg = 95 °C; note 1 - 300 mwW
fr transition frequency lc=14 mA; Vcg =10 V; =500 MHz; |5 - GHz
Tj=25°C
Cre feedback capacitance lc=2mA;Vge=10V; f=1MHz 0.4 - pF
Gum maximum unilateral power gain lc=14 mA; Vcg=10V; =500 MHz; |18 - dB
Tamb =25 °C
F noise figure lc=2mA; Vge =10V, f = 500 MHz; 2.4 - dB
Tamp =25 °C; Zs = 0pt.
Vo output voltage dim =-60dB; Ic =14 mA; Vcg=10V; | 150 - mV
By = 75/Q; Tamp=25°C;
f(p+q-r) = 493.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 \Y
Vceo collector-emitter voltage open base = 15 \Y
VEBO emitter-base voltage open collector - 2 \%

Ic DC collector current - 25 mA
Ptot total power dissipation up to Ts = 95 °C; note 1 - 300 mW
Tstg storage temperature -65 150 °G
T; junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.

September 1995
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Product specification

NPN 5 GHz wideband transistor BFR92
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihjs thermal resistance from junctionto | up to Ts =95 °C; note 1 260 K/IW
soldering point

Note

1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=10V - - 50 nA
hee DC current gain lc=14 mA; Vce=10V 40 90 —
fr transition frequency lc=14mA; Vce =10 V; =500 MHz |- 5 - GHz
Cc collector capacitance le=ig=0;Veg=10V;f=1MHz - 0.75 |- pF
Ce emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 08 |- pF
Cre feedback capacitance lc=2mA;Vge=10V,; f =1 MHz; - 04 |- pF
Tams = 25:°C
Gum maximum unilateral power gain lc=14 mA; Vce=10V; - 18 - dB
(note 1) f =500 MHz; Tamp = 25 °C
F noise figure (see Fig.2 and note 2) | Ic =2 mA; Vcg = 10 V; f = 500 MHz; - 2.4 - dB
Temb = 25 °C; Zg = opt.
Vo output voltage note 3 - 150 |- mV
Notes |321|2

1. Gym is the maximum unilateral power gain, assuming Sy, is zero and Gy, = 10 lo

2. Crystal mounted in a SOT37 envelope (BFR90).

3. dim =-60 dB (DIN 45004B); Ic = 14 mA; Vce =10 V; R =75 Q; Tamp = 25 °C;
Vp =V, at dim = —60 dB; f, = 495.25 MHz;
Vq =V, -6 dB; fq = 503.25 MHz;
V=V, -6 dB; f, = 505.25 MHz;
measured at f(p,q_r) = 493.25 MHz.
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Product specification

NPN 5 GHz wideband transistor BFR92
MEA425 - 1
400
Piot
(mW)
300 \
200 \\
750 \
output \
100
0
0 50 100 150 200
T4 (°0)
L2 = L3 = 5 uH Ferroxcube choke, catalogue
number 3122 108 20150.
L1 = 4 turns 0.35 mm copper wire; winding pitch
1 mm; internal diameter 4 mm.
Fig.2 Intermodulation distortion test circuit. Fig.3 Power derating curve.
MCDO74 MEA428
120 1
Ce
(PF)
h N
FE 0.8 <
'\v"ﬁpﬁ__
80
0.6
0.4
40
0.2
0 . 0 0 20
1
0 10 20 Ic (MA) 30 Ves v)

Vee=10V; Tj=25C.

Fig.4 DC current gain as a function of collector
current.

le=ie=0;f=1MHz; Tj= 25 °C.

Fig.5 Collector capacitance as a function of
collector-base voltage.
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NPN 5 GHz wideband transistor BFR92
MEA444 MEA427
6 30
fr gain
(GHz) — A (dB) N[
4 / 20 N\
7 \
NN\ G
2 10
18412
0 0 > 4
o 0 D ety P 10 0% fmHy 10
Ve =10 V; f = 500 MHz; T; = 25 °C. Ic =14 MA; Vge = 10 V; Tamp = 25 °C.
Fig.6 Transition frequency as a function of Fig.7 Gain as a function of frequency.
collector current.
MEA465 MEA424
6 5
F
F
(dB) / (dB)
. 4
/ -
4 A
i 5 =
/ ]
3 7 ]
B
2
2
" 1
0 0
107 1 f (GHz) 10 0 5 10 5 20
Ic (mA)
Ic=2mA; Vg = 10 V; Tamp = 25 °C; Zs = opt. Vee =10 V; f = 500 MHz; Tamp = 25 °C; Zs = opt.
Fig.8 Minimum noise figure as a function of Fig.9 Minimum noise figure as a function of
frequency. collector current.
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NPN 5 GHz wideband transistor

BFR92

MEA426

40
Bs
(mS)
20 ™
,/’_\ \\F=5dB
0 \\4 i \
N\ 35
W LARE
N2
\\'—/ //
—40 \_4-/
0 20 40 60 80 100

Gg(mS)

Ilc=2mA; Vcg =10 V; f = 500 MHz; Tamp = 25 °C.

Fig.10 Noise circle figure.
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NPN 5 GHz wideband transistor BFR92

MEA429
Ic =14 mA; Vg = 10 V; Tamp = 25 °C.
Z,=50Q.

Fig.11 Common emitter input reflection coefficient (S11).

90°
120°
2007 |
150°
180" zi 12 P
150° 30°
120° 60°

90° MEA431
Ic =14 MA; Veg = 10 V; Tamp = 25 °C.

Fig.12 Common emitter forward transmission coefficient (Sz1).
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NPN 5 GHz wideband transistor BFR92
90°
120°
150°
180°
150°
120°

90° MEA432

Ic =14 MA; Ve = 10 V; Tamp = 25 °C.

Fig.13 Common emitter reverse transmission coefficient (S1y).

Ic =14 mA; Vg = 10 V; Tamp = 25 °C.
Z,=50 Q.
Fig.14 Common emitter output reflection coefficient (Saz).
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Product specification

NPN 5 GHz wideband transistor

BFR92A

FEATURES

¢ High power gain

e Low noise figure

e Low intermodulation distortion.

DESCRIPTION

NPN wideband transistor in a plastic
SOT23 package.
PNP complement: BFT92.

l:]a

APPLICATIONS R | mE
» RF wideband amplifiers and 19 UESCRIFTION S e
oscillators. 1 base Marking code: P2p.
£ s Fig.1 SOT23.
3 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
VeBo collector-base voltage - 20 \"
Vceo collector-emitter voltage - 18 \
Ilc collector current (DC) - 25 mA
Piot total power dissipation Ts<95°C ~ 300 mW
Cre feedback capacitance lc=ic=0;Vce=10V; f=1MHz 0.35 - pF
fr transition frequency lc =15 mA; Vee = 10 V; f = 500 MHz 5 - GHz
Gum maximum unilateral power gain lc=15mA; Vce=10V; f=1 GHz; 14 - dB
Tamb = 25 °C
lc=15mA; Ve =10 V; f =2 GHz; 8 - dB
Tamp=26°C
F noise figure Ic=5mA; Vcg=10V; f=1 GHz 2: - dB
Is= ropt? Tamb =25 °C
Vo output voltage dim =-60dB; Ic =14 mA; Vge=10V; | 150 - mV
RL=75Q; fp +fq —f = 793.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter = 20 \
Vceo collector-emitter voltage open base - 15 \Y
Vego emitter-base voltage open collector - 2 Vv
Ic collector current (DC) - 25 mA
Piot total power dissipation Ts <95 °C; note 1; see Fig.3 - 300 mW
Tsig storage temperature -65 +150 °C
T junction temperature - 175 °Cc
Note

1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

NPN 5 GHz wideband transistor BFR92A
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to soldering point | Ts < 95 °C; note 1 260 K/W
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
IcBo collector leakage current le=0;Veg=10V - - 50 nA
hee DC current gain Ic =15 mA; Vce = 10 V; see Fig.4 40 90 -
Ce collector capacitance le=ig=0;Vgg=10V; f=1 MHz; - 0.6 - pF
see Fig.5
(= emitter capacitance lc=ic=0;Vgg=10V; f=1MHz - 1.2 - pF
Cre feedback capacitance lc=ic=0;Vce=10V; f=1MHz - 035 |- pF
fr transition frequency Ic =15 mA; Vecg = 10 V; f = 500 MHz; | - 5 - GHz
see Fig.6
Gum maximum unilateral power gain |lc=15mA; Vce =10 V; f=1 GHz; - 14 - dB
(note 1) Tamb =25 °C
lc=15mA; Vge =10 V; f =2 GHz; - 8 - dB
Tamp =258 °C
F noise figure lc=5mA; Vce=10V; f=1 GHz; - 2.1 - dB
T's = Topts Tamb = 25 °C;
see Figs 13 and 14
lc=5mA;Vcg=10V; f=2 GHz; - 3 - dB
T's = Topt; Tamb = 25 °C;
see Figs 13 and 14
Vo output voltage notes 2 and 3 - 150 - mV
do second order intermodulation notes 2 and 4; see Fig.16 - -50 - dB
distortion
Notes 2
|S21]

1. Gyw is the maximum unilateral power gain, assuming Sy is zero and Gy, = 10 log

2. Measured on the same die in a SOT37 pa

3. dim=—60 dB (DIN 45004B); Ic = 14 mA; Voe = 10 V; R = 75 ©; VSWR < 2; Tamp = 25 °C

Vp = Vo at dim = -60 dB; f, = 795.25 MHz;
Vg = Vo -6 dB; fg = 803.25 MHz;

V= Vg -6 dB; f; = 805.25 MHz;
measured at f, + fq — f, = 793.25 MHz.

ckage (BFR9O0A).

4. lc=14mA;Vee=10V; R =75 Q; VSWR < 2; Tamp = 25 °C

Vp=60mV at f, = 250 MHz;
Vq=60mV at fg = 560 MHz;
measured at f, + fq = 810 MHz.
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NPN 5 GHz wideband transistor BFR92A
22nF
T 22_nF o +VCC
BB T L l
| |33ke L2 1nF
1nF -5
L1 | 300Q DUT =0 s
sa ?F
input e—il-
33pF

18 Q 0.82 pF
l 4 I MBB269

L1 =13 =5 pH choke.
L2 = 3 turns 0.4 mm copper wire, internal diameter 3 mm, winding pitch 1 mm.

Fig.2 Intermodulation distortion and second harmonic distortion MATV test circuit.

. MCDO074
400 MEA425 - 1 120
Prot
(mw) heg
300
\
\ 80
200 \
\ 40
100 \
0 0
0 50 100 150 200 0 10 20 g may 0
T,(°0)

Vee=10V; Tj=25°C.

Fig.4 DC current gain as a function of collector
Fig.3 Power derating curve. current; typical values.
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NPN 5 GHz wideband transistor BFR92A
MBB274 MBB275
1 6
CC
(pF) f T
0.8 \ (GHz)
i, \\ 4 ]
Vi
0.4
)
0.2
0 0 o
0 5 10 5 VCB W) 20 0 10 20 'C (mA) 3

Ic=ic=0;f=1MHz T;=25°C.

Fig.5 Collector capacitance as a function of
collector-base voltage; typical values.

Vee =10 V; f = 500 MHz; Tamp = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.

MBB278

30
gain
(dB)
MSG
20 7‘5:::

o]
=
<

20 25
Ic (mA)

Vce =10 V; f = 500 MHz.
MSG = maximum stable gain;
Gym = maximum unilateral power gain.

Fig.7 Gain as a function of collector current;
typical values.

mBB279

30

gain
(dB)

20

N
Y

0 5 10 15 20 25
I (mA)
Vee=10V;f=1 GHz.

MSG = maximum stable gain;
Gym = maximum unilateral power gain.

Fig.8 Gain as a function of collector current;
typical values.
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NPN 5 GHz wideband transistor BFR92A
50 i MBB280 50 MBB281
gain gain
(dB) (dB)
40 40 e
N \4 Gum
Gum \
30 TN
N 30 v
hit FHINN
N
20 \\\ 20 A\
N N
. N
N N\ Gmax
10 \\‘ CraxMl 10 \\\
N N
N N
0 0
2 3 4 10 102 108 10%
10 10 e (MH2) 10 f (MHz)
lc=5mA; Vcg =10 V. Ilc=15mA; Vce=10 V.
Gym = maximum unilateral power gain; MSG = maximum stable gain; Gym = maximum unilateral power gain; MSG = maximum stable gain;
Gmax = maximum available gain. Gmax = maximum available gain.
Fig.9 Gain as a function of frequency; Fig.10 Gain as a function of frequency;
typical values. typical values.
MBB277 MBB276
40 30
g | Bg i
s (mS) L—T "~ F=35dB
mS) 20 = I~
20 / 30
T T~ F-3008 / / ™ \
P L 10 N
Y 25 25 \
oA \ . N
/// 20 X \ o )
. 2.4
) N
[\ ) ~10
-20 N
he \ Vi
\\ // 20 \ V
Ssl T e \ /
40 ] -30 — 0
0 20 40 60 80 0 20 40 6!
Gg mS) Gg(ms)
Ic =4 mA; Ve = 10 V; f = 800 MHz. Ic =14 mA; Ve = 10 V; f = 800 MHz.
Fig.11 Circles of constant noise figure; Fig.12 Circles of constant noise figure;
typical values. typical values.
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NPN 5 GHz wideband transistor BFR92A
4 mcpDos1 4 McDo82
L =Tt 1
£  1=2GHz " ) Ic|=1|5mA
4 dB; o)
(dB) P (dB) // 10mA
3 = 3 4 5mA
] 1 GHz /
P - - d
//r 500 MHz LT /
2 e 2 e R
/’//\ /’/
1 1
0 . 0
1 10 I (mA) 10 102 102 i 154
Vee=10V. Vee=10V.

Fig.13 Minimum noise figure as a function of
collector current; typical values.

Fig.14 Minimum noise figure as a function of
frequency; typical values.

MmBB282

dim
(dB)
-50

~_I_V

10 20

Ic (mA) %

Vce = 10 V; Vo = 150 mV (43.5 dBmV);
fo + fq—fr = 793.25 MHz; Tamp = 25 °C.
Measured in MATV test circuit (see Fig.2).

Fig.15 Intermodulation distortion;
typical values.

MBB283

d2
(dB)
-40

—-45

o

10 20 I (MA) 30

Vce =10 V; Vo = 60 mV; f, + fo—fr = 810 MHz; Tamp = 25 °C.
Measured in MATV test circuit (see Fig.2).

Fig.16 Second order intermodulation distortion;
typical values.
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NPN 5 GHz wideband transistor BFR92A

MBB270

Ic =14 mA; Vgg = 10 V; Zo = 50 Q; Tam = 25 °C.

Fig.17 Common emitter input reflection coefficient (Sy1); typical values.

90° mBB272

Ilc =14 mA; Veg =10 V; Tamp = 25 °C.

Fig.18 Common emitter forward transmission coefficient (S»1); typical values.

1997 Oct 29 493



Philips Semiconductors Product specification

NPN 5 GHz wideband transistor BFR92A

120° 60°
90° MBB271

Ic =14 mA; Vcg = 10 V; Tgmp = 25 °C.

Fig.19 Common emitter reverse transmission coefficient (S12); typical values.

MBB272

Ic =14 mA; Vce = 10 V; Z, = 50 Q; Tamp = 25 °C.

Fig.20 Common emitter output reflection coefficient (Spz); typical values.
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Product specification

NPN 5 GHz wideband transistor

BFR92AW

FEATURES
¢ High power gain

¢ Gold metallization ensures
excellent reliability

e SOT323 (S-mini) package.

DESCRIPTION

Silicon NPN transistor encapsulated

in a plastic SOT323 (S-mini) package.
The BFR92AW uses the same crystal
as the SOT23 version, BFR92A.

I:P

I
APPLICATIONS RO 51 B 2
It is designed for use in RF amplifiers, PIN DESCRIPTION Top view MBC870
mixers and oscillators with signal 1 base < .
: Marking code: P2.
frequencies up to 1 GHz. 2 emitter
Fig.1 SOT323
3 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vceo collector-emitter voltage open base — 2 15 \
Ilc collector current (DC) - = 25 mA
Piot total power dissipation up to Tg = 93 °C; note 1 - - 300 mwW
heg current gain lc=15mA; V=10V 40 90 -
Cre feedback capacitance lc=0;Vge=10V;f=1MHz - 0.35 - pF
Tamp =25 °C
fr transition frequency lc=15mA; Vce=10V;f=500 MHz [3.5 5 - GHz
Gum maximum unilateral power |lc=15mA; Vce=10V; f=1 GHz; - 14 - dB
gain Tamip =25 %C
lc=15mA; Vce = 10 V; f = 2 GHz; - 8 - dB
Tamb=25°C
F noise figure lc=5mA; Vce=10V; f=1 GHz; - 2 - dB
I's= ropt
T junction temperature - - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 5 GHz wideband transistor BFR92AW
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 15 \
VEeBo emitter-base voltage open collector - 2 Vv
lc collector current (DC) - 25 mA
Piot total power dissipation up to Tg = 93 °C; see Fig.2; note 1 - 300 mwW
Tstg storage temperature -65 +150 |°C
T junction temperature = 150 |°C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthjs thermal resistance from junction to up to Ts = 93 °C; note 1 190 K/W
soldering point

Note to the Limiting values and Thermal characteristics
1. Tsis the temperature at the soldering point of the collector pin.

MLB540

400

Ptot

(mW)
300

200 \

100 \

Fig.2 Power derating curve

150 200
Ts/(°0)
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NPN 5 GHz wideband transistor BFR92AW
CHARACTERISTICS
T; =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ico collector leakage current le=0;Vgg=10V - - 50 nA
hee DC current gain Ic=15mA; Vce=10V 40 90 -
Ce collector capacitance le=ig=0;Vgg=10V;f=1MHz - 0.6 - pF
Ce emitter capacitance Ilc=ic=0;Veg=0.5V;f=1MHz - 0.9 = pF
Cis feedback capacitance Ic=0;Vce=10V; f=1MHz - 0.35 - pF
fr transition frequency Ic=15mA; Vce=10V; f = 500 MHz | 3.5 5 - GHz
Gum maximum unilateral power Ic=15mA; Vce=10V; - 14 - dB
gain; note 1 f=1GHz Tamp=25°C
lc=15mA; Vce=10V; - 8 - dB
f=2GHz; Tamp=25°C
F noise figure lc=5mA;Vce=10V; - 2 - dB
f=1GHz I's = Topt
lc=5mA;Vce=10V; - 3 - dB
f=2 GHz; I's = Topt
Note s [2
1. Gyw is the maximum unilateral power gain, assuming sy is zero and Gy, = 10 log | 21[ dB.
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NPN 5 GHz wideband transistor BFR92AW
MCDO074 1.0 MGcsss
120 ¢
Cre
(pF)
hrg 0.8
80
0.6
N\
04 P
40
0.2
g " 0 4 8 12 16 20
0 10 20 | may 2 Vos V)
Vee=10V. Ic=0;f=1MHz.

Fig.3 DC current gain as a function of collector
current; typical values.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

6 MGC884
f-r //\
(GHz) /
/
4 /(
//

2
0 2

1 10 I (mA) 10

Ve =5 V; f = 500 MHZ; Tamp = 25 °C.

Fig.5 Transition frequency as a function of
collector current; typical values.
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NPN 5 GHz wideband transistor BFR92AW
30 MGC885 30 MGC886
gain gain
(dB) MSG (dB)
20 — " - 20
/ Sum MSG
ol Gym
10 10
0 0 \
0 5 10 15 20 0 5 10 15 20
Ig (mA) Ic (mA)

Vce = 10 V; f = 500 MHz.

Vee=10V; f=1GHz.

Ve =10V; Ig =5 mA.

Fig.8 Gain as a function of frequency;
typical values.

Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of collector current;
typical values. typical values.
MGC887 MGC888
50 50
gain 1 ! gain . 1
(dB) GumNe (dB) ?UM \
40 N 40 ™
N \ \ N
—MSG
\\
a0 [— S8 N\ 30 I
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: | |11 . L1
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Vee=10V;lc=15mA.

Fig.9 Gain as a function of frequency;
typical values.
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NPN 5 GHz wideband transistor BFR92AW
MGC889 MGC890
6 6
F F
(dB) (dB)
f=2GHz
3 : 4 Ic=15mA
I s
L1 J1GHz o
I
p / 500 MHz L e
> /b:/ I 2 [ //: 5mA
r"\ L
0 0 1
1 10 I 5 (mA) 102 102 10° f (MH2) 10
Vee=10V. Vee=10V.
Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current; typical values. frequency; typical values.

f =500 MHz; Vce =10 V; Ic =5 mA; Z, = 50 Q.

T08
T 06
T 04

T02

mecssr L 4

Fig.12 Common emitter noise figure circles; typical values.
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NPN 5 GHz wideband transistor BFR92AW

1.0
+08
+06
T04
T02

180° I,

(1) Topt; Fmin=2.1dB.

(2) F=25dB.

(8) F=3dB.

(4) F=4dB.

(5) Trms; Gmax = 15.7 dB.

(6) G=15dB.

(7) G=14dB. "

(8) G=13dB.

f=1GHz Vce=10V;lc=5mA; Z,=50 Q.

Fig.13 Common emitter noise figure circles; typical values.

1.0
+0.8
+06
.{_
+04
J~ 0.2

180° e
(1) Topti Fmin =3 dB.
(2) F=35dB.
(3) F=4dB.
(4) F=5dB.
(B) Trnss Grax =9.1dB.
(6) G=8dB. .
(7) G=7dB. .
(8) G=6dB.

f=2GHz; Vce=10V; Ic =5 mA; Z, =50 Q.

Fig.14 Common emitter noise figure circles; typical values.
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NPN 5 GHz wideband transistor

BFR92AW

+1.0

Vee=10V; Ic=15mA; Z, =50 Q.

Fig.15 Common emitter input reflection coefficient (s11); typical values.

90°

40 MH
180° | | S0tz 0°

T T T

50 40 30 20 10

-135° -45°

-90° MGC895

Vee=10V; I = 15 mA.

Fig.16 Common emitter forward transmission coefficient (s»1); typical values.
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NPN 5 GHz wideband transistor BFR92AW

90°

13/

180° - - . / :
025 020 0.5 0.10 0.05

\
xg\ -45°

-90° MGC89%6

Vee=10V; lc =15 mA.

Fig.17 Common emitter reverse transmission coefficient (s12); typical values.

T08

104

T 02

Voe =10 V; I = 15 mA; Z, = 50 Q.

Fig.18 Common emitter output reflection coefficient (spp); typical values.
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NPN 5 GHz wideband transistor BFR93
FEATURES DESCRIPTION
« Very low intermodulation distortion ~ NPN wideband transistor in a plastic ,:‘ 3

SOT23 package.

e High power gain
PNP complement: BFT93.

e Excellent wideband properties and

low noise up to high frequencies — =
due to its very high transition PINNING 1 -
frequency. )
omiey PIN DESCRIPTION e B
Marking code: R1p.
APPLICATIONS ; bas_:
emitter )
« RF wideband amplifiers and 5 Fig.1 SOT23.
; collector
oscillators.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veeo collector-base voltage open emitter - 15 Vv
Vceo collector-emitter voltage open base - 12 Vv
lc collector current (DC) - 35 mA
Prot total power dissipation Ts<95°C - 300 mWwW
Cre feedback capacitance lc=2mA;Vce=5V;f=1MHz 0.8 - pF
fr transition frequency lc =30 mA; Ve =5 V; f =500 MHz; 5 - GHz
T;=25°C
Gum maximum unilateral power gain | Ic = 30 mA; Vcg =5 V; f = 500 MHz; 16.5 - dB
Tamp =25 °C
F noise figure Ic=2mA; Vge=5V, f =500 MHz; 1.9 - dB
Tamb =256 °C
dim intermodulation distortion lc=830mA; Vce=5V; RL=75Q; -60 - dB
Vo =300 mV; f, + fq - f, = 493.25 MHz;
Tamb =25 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 15 Vv
Vceo collector-emitter voltage open base - 12 \Y
Vego emitter-base voltage open collector - 2 \'
lc collector current (DC) - 35 mA
Piot total power dissipation Ts €95 °C; note 1 - 300 mw
Tstg storage temperature -65 +150 °C
Tj junction temperature - 175 °C

Note
1. Tsis the temperature at the soldering point of the collector pin.
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NPN 5 GHz wideband transistor BFR93
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction to soldering point | Ts < 95 °C; note 1 260 KW
Note

1. Tsis the temperature at the soldering point of the collector pin.

CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
leso collector cut-off current le=0;Veg=10V - - 50 nA
hre DC current gain lc=30mA; Vge=5V 40 90 -
Cc collector capacitance le=ig=0;Veg=10V;f=1MHz - 0.7 - pF
Ce emitter capacitance lc=ic=0;Vgg=0.5V; f=1MHz - 1.8 - pF
Cre feedback capacitance lc=2mA;Vce=5V; f=1MHz; - 0.8 - pF
Tanip=25"C
fr transition frequency lc=30mA; Vce=5V;f=500 MHz |- 5 - GHz
Gum maximum unilateral power gain lc=80mA; Vcg=5V; f=500 MHz; |- 165 |- dB
(note 1) Tasis =25°C
F noise figure (note 2) lc=2mA;Vee=5V; f=500 MHz; |- 1.9 - dB
Zs =opt.; Tamp =25 °C
dim intermodulation distortion note 3 - -60 |- dB
Notes
[Sail”

dB

1. Gywm is the maximum unilateral power gain, assuming S is zero and Gy, = 10 log 5 5
(1= 8111 =[Sz

2. Die mounted in a SOT37 package (BFR91).

3. lg=30mA; Vee =5 V; R =75 Q; VSWR < 2; Tamp = 25 °C;
Vp = Vo =300 mV at f, = 495.25 MHz;
Vg = Vo -6 dB at fq = 503.25 MHz;

V, = Vo -6 dB at f, = 505.25 MHz;
measured at f, + fg — f; = 493.25 MHz.
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NPN 5 GHz wideband transistor

BFR93

MBG246

Ptot
(mW)

300

200 “

Vee=5V;Tj=25°C.

Fig.4 DC current gain as a function of
collector current; typical values.

100 \
0 \
0 50 100 150 200
0
T,(°0)
L2 = L3 = 5 pH Ferroxcube choke, catalogue number
3122 108 20150.
L1 = 4 turns 0.35 mm copper wire; winding pitch 1 mm; internal
diameter 4 mm.
Fig.2 Intermodulation distortion test circuit. Fig.3 Power derating curve.
MCD087
120 4 MEA450
Ce
(pF)
hee o \
\\
80
0.6
0.4
40
02 ‘
0 0
0 10 20 Ic (mA) 30 0 4 8 12 16 20

Ve (V)

le=ig=0;f=1MHz T =25°C.

Fig.5 Collector capacitance as a function of
collector-base voltage; typical values.
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NPN 5 GHz wideband transistor

BFR93

MEA449
6
fr
(GHz) il
4 7
//
/
2
0
0 10 20 0 may

Vee =5V, f=500 MHz; T = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.

MEA419

30
gain 3
(dB) \
N
20 N
N\
Gum
10 N
1S4 12
0
10 103 f MHz) 10

lc =30 mA; Ve =5 V; Tamp =25 °C.

Fig.7 Gain as a function of frequency;
typical values.

MEA453

10
E
(dB)
5
—"
L—
0
(o] 10 20 30 40
Ic (mA)

Vee =5V, f =500 MHz; Zg = opt.; Tamp =25 °C.

Fig.8 Minimum noise figure as a function of
collector current; typical values.

MEA452

107! i) f (GHz) 10

lc=2mA; Vg =5V; Zg = opt.; Tamp =25 °C.

Fig.9 Minimum noise figure as a function of
frequency; typical values.
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NPN 5 GHz wideband transistor

BFR93

MEA418

60
Bs l
(mS)
40
F=45d|
20 //// \N;\\
ZaSNANE
0 “ \\ 3
25 V1
oo NS I 1]
\N=d4WaNi
PRI Ol P
__..r‘/
- 60
0 20 40 60 80 100 120

Gg(ms)

lc=2mA; Vee =5 V; f = 500 MHz; Tomp = 25 °C.

Fig.10 Circles of constant noise figure;
typical values.
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NPN 5 GHz wideband transistor BFR93

MEA420
lc=30mA; Vce=5V; Zo = 50 Q; Tamp =25 °C.

Fig.11 Common emitter input reflection coefficient (S11); typical values.

90 o MEA422

lc =30 mA; Vee =5 V; Tamp =25 °C.

Fig.12 Common emitter forward transmission coefficient (Sz1); typical values.
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NPN 5 GHz wideband transistor BFR93

90°

1209
—

1509 ; \ 300

[ |
180° o —— Bt 0°

\ J_ (p

1500 30°

1200 600

900 MEA423

lc=30mA; Ve =5V; Tamp =25 °C.

Fig.13 Common emitter reverse transmission coefficient (S12); typical values.

0.2

MEA421
Ic=30mA; Vce=5V; Z, =50 Q; Tamp = 25 °C.

Fig.14 Common emitter output reflection coefficient (Szo); typical values.
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NPN 6 GHz wideband transistor

BFR93A

FEATURES
¢ High power gain
¢ Low noise figure

¢ Very low intermodulation distortion.

DESCRIPTION

NPN wideband transistor in a plastic

SOT23 package.
PNP complement: BFT93.

|:|3

APPLICATIONS PG . U -
o RF wideband amplifiers and PIN DESCRIPTION ) by
oscillators. 1 base Marking code: R2p.
L Fig.1 SOT23.
3 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - 15 \Y,
Vceo collector-emitter voltage open base - 12 Vv
Ic collector current (DC) - 35 mA
Piot total power dissipation Ts<95°C — 300 mwW
Cre feedback capacitance lc=0;Vee=5V;f=1MHz 0.6 = pF
fr transition frequency lc =30 mA; Vge =5 V; f =500 MHz 6 - GHz
Gum maximum unilateral power gain | Ic =30 mA; Vce =8 V; f=1 GHz; Tymp =25°C | 13 - dB
lc=30mA; Ve =8V;f=2GHz; Tmp=25°C |7 - dB
F noise figure lc=5mA;Vce=8V,;f=1GHz I's =Ty 1.9 - daB
Tamh =25 °C
Vo output voltage dim =-60dB; Ic =30 mA; Vcg =8V, 425 - mV
Ry =75 Q; Tarp =125 °C;
fo + fq — fr = 793.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter - 15 \
Vceo collector-emitter voltage open base - 12 Vv
Veso emitter-base voltage open collector - 2 \
lc collector current (DC) - 35 mA
Ptot total power dissipation Ts <95 °C; note 1 - 300 mwW
Tstg storage temperature —65 +150 |[°C
T junction temperature = +175 |°C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

NPN 6 GHz wideband transistor BFR93A
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction to soldering point | Ts < 95 °C; note 1 260 KW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=5V - - 50 nA
hee DC current gain lc=830mA; Vce=5V 40 90 -
Ce collector capacitance le=ig=0;Veg=5V;f=1MHz - 0.7 - pF
Cy emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz - 1.9 - pF
Cre feedback capacitance lc=ic=0;Vceg=5V,; f=1MHz - 0.6 - pF
Tamb = 25 °C
fr transition frequency lc=30mA; Vcg=5V; f=500 MHz |4.5 6 - GHz
Gum maximum unilateral power gain Ilc=30mA; Vce =8V, f=1GHz; - 13 - dB
(note 1) Tamb=25°C
lc =30 mA; Vce =8V, f=2 GHz; - 7 - dB
Tamb=25°C
F noise figure (note 2) lc=5mA;Vce=8V; f=1GHz - 1.9 - dB
I's = Topt; Tamb = 25 °C
lc=5mA; Vce =8V, f=2 GHz; - 3 - dB
I's =Topts Tamp =25 °C
Vo output voltage notes 2 and 3 = 425 |- mV
do second order intermodulation notes 2 and 4 - -50 |- dB
distortion
Notes 2
|S21|

1. Gyw is the maximum unilateral power gain, assuming Sy is zero and G = 10 log

2. Measured on the same die in a SOT37 package (BFR91A).
3. dim =-60dB (DIN 45004B); Ic = 30 mA; Vce =8 V; RL=75 Q; Tamp = 25 °C;

Vp = Vo at diy, = -60 dB; f, = 795.25 MHz;
Vq = Vo -6 dB at f; = 803.25 MHz;

V; = Vo -6 dB at f, = 805.25 MHz;

measured at f, + fy — f, = 793.25 MHz.

4. lIc=30mA; Vce=8V;R.=75Q; Tamp =25 °C;

Vp =200 mV at f, = 250 MHz;
Vq =200 mV at fq = 560 MHz;
measured at f; + f; = 810 MHz.
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NPN 6 GHz wideband transistor BFR93A
1.5nF
1.5 nF = +V,
Vag :” (o]0
i L3 |
10kQ L2 1nF
=} L -
; FL1 | 270 Q I———O output
ni
;’;3 o==]} DUT
3.3 pF

18 Q== 0.68 pF
. ]

mBB251

L1 =L3 =5 pH choke.
L2 = 3 turns 0.4 mm copper wire; winding pitch 1 mm; internal diameter 3 mm.

Fig.2 Intermodulation distortion and second harmonic distortion MATV test circuit.

MBG246 MCD087
400 120
Ptot
(mW) hrg
300 N
\ 80
200 \ \
\ 40
100
0 \ 0
0 50 100 150 200 o 10 20 Ic (MA) 30
T,(°0)
Vee=5V;Tj=25°C.
Fig.4 DC current gain as a function of
Fig.3 Power derating curve. collector current.
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NPN 6 GHz wideband transistor BFR93A
MBB252 MCD089
1 8
on 1 fr
0.8 \ (GHz)
6
/
— /
0.6 [ /
4 /
0.4
2
0.2 /
0 0
0 4 8 12 16 0 10 20 30 40
VCB V) Ig (mA)

le=ie=0;f=1MHz T)=25°C.

Fig.5 Collector capacitance as a function of
collector-base voltage; typical values.

Vee=5V; f=500 MHz; Tj=25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.

MBB255

30
gain
(dB)

MSG
20

il

/[/ Gum
10
0

0 10 20 30 Ic (mA) 40

Vge =8 V; f = 500 MHz.

Fig.7 Gain as a function of collector current;
typical values.

MBB256

30
gain
(dB)
20
MSG
|
4/ Gum
10
0
0 10 20 30 40
Ic (mA)

Vee=8V;f=1GHz

Fig.8 Gain as a function of collector current;
typical values.
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NPN 6 GHz wideband transistor

BFR93A

b MBB257
gain
(dB)
40
N{Gum
\
\
N,
30 g
MS(?\\:\
N
20
SR
\
- 1NN
Nmax
2 2
10 10 10° (uz 10°

lc=10mA; Veg=8 V.

Fig.9 Gain as a function of frequency;

50 MBB258
gain
(dB)
40 N
\
] \GUM
I NN
30 MsG T
\\
N
20 ¥
NA
Gmax
N
10 \
N
N
N
|
0 |
10 107 10° o 10*

lc=30mA; Ve =8 V.

Fig.10 Gain as a function of frequency;

Ic =4 mA; Ve =8 V; f = 800 MHz; Tamp = 25 °C.

Fig.11 Circles of constant noise figure;
typical values.

typical values. typical values.
40 MBB253 20 MBB254
Bg I
e
Bs i (ms) F=40dB
(mS) 20 ,/ \\
= /Z \\ \\ / /—‘\ \\345 \
T N\ A\ 10 X 30
18 2.0 \ 25 \ 3.0 F=35dB [// \ 25 \ \ \
0 / / 0 +23
b N\ R ATAN,
A\, NS/
N—— -20 s -
-40 -30 o
o] 20 40 60 Gs (mS)BO (o] 20 40 Gg(ms) 60

lc =4 mA; Vce =8 V; f = 800 MHz; Tamp = 25 °C.

Fig.12 Circles of constant noise figure;
typical values.
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NPN 6 GHz wideband transistor BFR93A
MCD094 MCDO095
4 i p 4
) [ {11] .
(dB) ~ L imatHE (dB) /
\\
3 3 /
il
/1
5 L 4500 Mz 5 Pa A
Ic =30 mA
c // b
- i / /’
" 10 mA /,//
5mA
0 ; 02 0 2 3 4
1 0 I (mA) 1 10 10 fHz 10
Vee=8V. Vee=8V.

Fig.13 Minimum noise figure as a function of
collector current; typical values.

Fig.14 Minimum noise figure as a function of
frequency; typical values.

MBB263

-40
dim
(dB)

_45 \

-50 \
=58 \

-60

-65

0 40
I g (mA)

Vee=8V; Vo =425 mV (52.6 dBmV);
fp + fq—fr = 793.26 MHz; Tamp = 25 °C.
Measured in MATYV test circuit (see Fig.2)

Fig.15 Intermodulation distortion; typical values.

MBB264

-30

d2

(dB)
-35

-40

_45 \

-50

-55

0 10 20 30 40
I ¢ (mA)
Vce =8V; Vo =200 mV (46 dBmV);
fp + fq—fr = 810 MHZ; Tamp = 25 °C.
Measured in MATV test circuit (see Fig.2)

Fig.16 Second order intermodulation distortion;
typical values.
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NPN 6 GHz wideband transistor BFR93A

MBB259

lc =30 mA; Vee =8 V; Z, =50 Q; Tamp =25 °C.

Fig.17 Common emitter input reflection coefficient (S14).

1200 MHz

1500 300

1200 60°

90° MBB261

Ic =30 mA; Vcg =8 V; Tamp =25 °C.

Fig.18 Common emitter forward transmission coefficient (S4).
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NPN 6 GHz wideband transistor BFR93A

1200 60°
90 o MBB262

lc =80 mA; Vcg =8 V; Tamp =25 °C.

Fig.19 Common emitter reverse transmission coefficient (S12).

MBB260

Ic=30mA; Vce =8V, Z, =50 Q; Tamp =25 °C.

Fig.20 Common emitter output reflection coefficient (Syy).

1997 Oct 29 518



Philips Semiconductors Product specification
O 0 T S 7oA O AT, O S5 a1, R P e 0 B B SN P
NPN 5 GHz wideband transistor BFR93AW

FEATURES
* High power gain

e Gold metallization ensures
excellent reliability

e SOT323 (S-mini) package.

DESCRIPTION

Silicon NPN transistor encapsulated
in a plastic SOT323 (S-mini) package.
The BFR93AW uses the same crystal
as the SOT23 version, BFR93A.

HI)

PIN B E
APPLICATIONS HiNG 1 2
Itis designed for use in RF amplifiers, PIN DESCRIPTION Top view MBC870
mixers aqd oscillators with signal 1 base ——
frequencies up to 1 GHz. 2 emitter
Fig.1 SOT323
3 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 15 Vv
Vceo collector-emitter voltage open base - - 12 Vv
Ic collector current (DC) - - 35 mA
Ptot total power dissipation up to Ts = 93 °C; note 1 - - 300 mW
hee DC current gain lc =830 mA; Vce=5V 40 90 -
Cre feedback capacitance lc=0;Vce=5V;f=1MHz; - 0.6 - pF
Tamp =25 °C
fr transition frequency lc =30 mA; Vce =5V, f =500 MHz 4 5 - GHz
Gum maximum unilateral power |lc =30 mA; Vce =8V, f=1 GHz; - 13 - dB
gain Tamb =25 °C
lc=30mA; Vce=8V; f=2 GHz; - 8 - dB
Tamb =25 °C
F noise figure Ilc=5mA;Vcg =8V, f=1GHz; - 1.5 - dB
Is= 1—opt
T; junction temperature - - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 5 GHz wideband transistor BFR93AW
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITION MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 15 \
Vceo collector-emitter voltage open base - 12 \
VeBo emitter-base voltage open collector - 2 \
lc collector current (DC) - 35 mA
Piot total power dissipation up to T = 93 °C; see Fig.2; note 1 - 300 mwW
Tstg storage temperature -65 +150 |°C
T; junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITION VALUE UNIT
Rihj-s thermal resistance from junction to up to Ts = 93 °C; note 1 190 KW
soldering point

Note to the Limiting values and Thermal characteristics
1. T is the temperature at the soldering point of the collector pin.

400 ”

Ptot

(mW)

300

200 \

100 \

0 50 100 150

Fig.2 Power derating curve.
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NPN 5 GHz wideband transistor BFR93AW
CHARACTERISTICS
Tj =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lcBo collector leakage current le=0;Veg=5V - - 50 nA
hee DC current gain lc=30mA; Vge=5V 40 90 -
Cc collector capacitance le=ie=0;Veg=5V;f=1MHz |- 0.7 = pF
Ce emitter capacitance lg=is=0; Vg = 0.5'V; - 2.3 - pF
f=1MHz
Cro feedback capacitance lc=0;Vee=5V;f=1MHz - 0.6 - pF
fr transition frequency lc=30mA; Vce=5V, 4 5 - GHz
f =500 MHz
Gum maximum unilateral power lc=30mA; Vce =8V, - 13 - dB
gain; note 1 f=1GHZ; Tamp=25°C
lc=30mA; Vce =8V, - 8 - dB
= 2IGHZ Tamp = 259C
F noise figure lc=5mA;Vcg=8YV; - 1.5 - dB
f=1GHz; I's = Topt
lc=5mA; Vge=8Y; - 2.1 - dB
f=2GHz T's = Topt

Note

2
) - ) y ; ; S21
1. Gyw is the maximum unilateral power gain, assuming sqz is zero and Gy, = 10 log l |

(1= 5442 (1 = s59]?
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NPN 5 GHz wideband transistor BFR93AW
b MCDo87 1 MEGe
Cre
(pF)
heg 0.8
N
\\
80 ~—
0.6
I
0.4
40
0.2
0 ° 0 4 8 12 16
0 10 20 I (mA) 30 Veg W)
Vee=5V. lc=0; f=1MHz.
Fig.3 DC current gain as a function of collector Fig.4 Feedback capacitance as a function of
current; typical values. collector-base voltage; typical values.

MBG204

2
I (MA) g

Vee =5 V; f=500 MHz; Tamp = 25 °C.

Fig.5 Transition frequency as a function
of collector current; typical values.
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NPN 5 GHz wideband transistor BFR93AW
30 MBG202 30 MBG201
gain gain
(dB) (dB)
20 e 20
L]
| Gum MSG
=]
10 i5 Gum
0o 10 0o 10 20 30
Ig (mA) Ic (mA)

Vee =8 V; f = 500 MHz.

Fig.6 Gain as a function of collector current;
typical values.

Vee=8V;f=1GHz

Fig.7 Gain as a function of collector current;
typical values.
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Fig.8 Gain as a function of frequency;
typical values.
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Fig.9 Gain as a function of frequency;
typical values.
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NPN 5 GHz wideband transistor BFR93AW
MGC901 MGC900
61— 6
F F
(dB) (dB)
4 f=2GHz 4 I =30 mA
L~ /
1 GHz 10 mA
1 11
5 // 500 MHz . ,/ 5mA
I |~ i /
17 LT
0 5 0
1 10 Ic (MA) 10 102 103 f (MH2) 104
Vee=8V. Vce=8V.
Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current; typical values. collector current; typical values.

MmGes79 L 4 0

-90°

f=500 MHz; Vcg =8 V; Ic =10 mA; Z, =50 Q.

Fig.12 Common emitter noise figure circles; typical values.
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NPN 5 GHz wideband transistor

BFR93AW

f=2GHz; Vcg =8 V; Ic =10 mA; Z, = 50 Q.

Fig.14 Common emitter noise figure circles; typical values.
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~‘ 102
\
N |
180° = %) 0 +o
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s /
7
MGC880 1.0
_900
f=1GHz Ve =8 V; I = 10 mA; Zo =50 Q.
Fig.13 Common emitter noise figure circles; typical values.
90°
1.0
108
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t 0.4
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180° % 0° 1o
1
(1) Topti Fmin =3 dB.
(2) F=354dB.
(3) F=4dB.
(4) F=50B.
(5) Tme; Gmax =8.1dB.
(6) g MGC881 140
(7) G=6dB. -
(8) G=5dB. -90
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NPN 5 GHz wideband transistor

BFR93AW

90°

T08
+ 0.6
T04

to2

Vee =8V, Ic =30 mA; Z, =50 Q.

macezs L 4

Fig.15 Common emitter input reflection coefficient (s14); typical values.
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it 900

-45°

MGC898

Fig.16 Common emitter forward transmission coefficient (s24); typical values.
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NPN 5 GHz wideband transistor

BFR93AW

135° 450
| 3GHz
o 40 MHz oo
5 0. i i
\ % /
~135° i S [ ~45°

- 90° MGC899

Vee =8V, Ig =30 mA.

Fig.17 Common emitter reverse transmission coefficient (s12); typical values.

macerz L 4

Voe =8 V; Ig = 30 mA; Z, =50 Q.

Fig.18 Common emitter output reflection coefficient (szp); typical values.
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NPN 3.5 GHz wideband transistor BFR94A
DESCRIPTION PINNING
NPN resistance-stabilized transistor PIN DESCRIPTION
in a SOT122E capstan envelope.
1 collector
It features extremely low cross 2 emitter
modulation, intermodulation and 3 b
second order intermodulation aﬁe
distortion. Due to its high transition 4 | emitter
frequency, it has a high power gain, in
conjunction with good wideband
properties, and low noise up to high
frequencies.
It is primarily intended for CATV and
MATV applications.
The BFR94A is a replacement for the
BFR94. The SOT122E footprint is )
similar to that of the SOT48, used for Fig.1 SOT122E.
the BFR94.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - 30 Vv
Vceo collector-emitter voltage open base - 25 \%
Ic DC collector current - 150 mA
Piot total power dissipation upto Tc=145°C; f>1 MHz - 35 w
fr transition frequency lc = 90 mA; Vcg = 20 V; f = 500 MHz; 3.5 - GHz
Tj=25°C
F noise figure lc =90 mA; Vo =20 V; f =200 MHz; 8 10 dB
Tamp=25°C
dim intermodulation distortion le=90 mA; Vg =20V, -63 |- dB
Vo =60 dBmV; f(piq-r = 194.25 MHz
do second order intermodulation c=90mA; Vce=20V; - -56 dB
distortion Vo =48 dBmV; f, + fq = 210 MHz

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged. All
persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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NPN 3.5 GHz wideband transistor BFR94A
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 30 \
Vceo collector-emitter voltage open base - 25 "
VCcER collector-emitter voltage Rge = 100 Q - 35 \Y
VeBoO emitter-base voltage open collector - 3 Vv
lc DC collector current - 150 mA
lem peak collector current f>1MHz - 300 mA
Piot total power dissipation up to Tc=145°C; f> 1 MHz - 3.5 w
Tstg storage temperature -65 +200 |°C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rin j-c thermal resistance from junction to case 15 KIW
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NPN 3.5 GHz wideband transistor BFR94A
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0; Vgg=20V - - 50 A
hee DC current gain lc =50 mA; Vcg =20V 30 - -
lc =150 mA; Vge =20V 30 - -
fr transition frequency lc=90mA; Veg=20V; f=500 MHz |- 35 |- GHz
lc =150 mA; Veg =20V, - 35 |- GHz
f =500 MHz
Cc collector capacitance le=ig=0;Veg=20V;f=1MHz - 35 |- pF
Cs emitter capacitance lc=ic=0;Vegg=0.5V;f=1MHz - 12 - pF
Cre feedback capacitance lc=10mA; Vg =20V; f=1MHz - 1.3 - pF
Ces collector-stud capacitance f=1MHz - 2 - pF
Gum maximum unilateral power gain lc =90 mA; Vcg =20 V; - 135 |- dB
(note 1) f =500 MHz; Tymp =25 °C
F noise figure Ic=90mA; Vce=20V; - 8 10 dB
f =200 MHz; Tamp = 25 °C
lc=90mA; Vce=20V, - 5 = dB
f =500 MHz; Tamp =25 °C
dim intermodulation distortion note 2 - -63 |- dB
do second order intermodulation note 3 - - -56 |dB
distortion
Vo output voltage see Fig.2 and note 4 - 700 |- mV
Notes
1. Gyw is the maximum unilateral power gain, assuming Sy is zero and
2
Gy = 10 lo Sl

g
(1 =547 3C1 =185

2. lc=90mA;Vee=20V; R =75Q;
Vp =V, =60 dBmV at f, = 196.25 MHz;
Vq =V, -6 dB at fy = 203.25 MHz;
V, =V, -6 dB at f, = 205.25 MHz;
measured at f(p.qr) = 194.25 MHz.
3. lg=90mA; Vee=20V,
fo = 66 MHz; fg = 144 MHz; fp + fqg =210 MHz; V, = 48 dBmV.
4. dim =-60dB (DIN 45004B); I = 90 mA; Vcg =20 V; R =75 Q; Tamp = 25 °C;
Vp =V, at diy = -60 dB; f, = 495.25 MHz;
Vg =V, -6 dB; fg = 503.25 MHz;
V; =V, -6 dB; f, = 505.25 MHz;
measured at fp,qr) = 493.25 MHz.
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NPN 3.5 GHz wideband transistor BFR94A
MEA496
i |
fT j
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2
1
190
MEA497 0
10 102 I (mA) 103

L1 =L2 =5 uH Ferroxcube choke, catalogue
number 3122 108 20153.

Fig.2 Intermodulation distortion MATV test circuit.

Vee = 20 V; f = 500 MHz; T; = 25 °C.

Fig.3 Transition frequency as a function of
collector current.
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Measured in CATV test circuit.
Ve =20 V; Vo =60 dBmV;
fiprqn) = 194. 25 MHz.

Fig.4 Intermodulation distortion as a function of

collector current.
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Measured in CATV test circuit.
Vg =20 V; Vo =48 dBmV; f =210 MHz.

Fig.5 Second order intermodulation distortion as
a function of collector current.
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NPN 3.5 GHz wideband transistor BFR94A

MEA498
Ic =90 MA; Ve = 20 V; Tamp = 25 °C.
Z,=50 Q.

Fig.6 Common emitter input reflection coefficient (S+4).

MEA900

Ic = 90 MA; Vge = 20 V; Tamp = 25 °C. B0

Fig.7 Common emitter forward transmission coefficient (Sz1).
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NPN 3.5 GHz wideband transistor BFR94A

90°
60°

30°
1000 MHz
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L
150°
120°

90 MEA901

lc =90 MA; Vgg =20 V; Tamp = 25 °C.
Fig.8 Common emitter reverse transmission coefficient (S12).

MEA499

Ic =90 MA; Vge = 20 V; Tamp = 25 °C.
Z,=50Q.
Fig.9 Common emitter output reflection coefficient (Sa).
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NPN 5 GHz wideband transistor BFR106
DESCRIPTION PINNING
NPN silicon planar epitaxial transistor PIN l DESCRIPTION
in a plastic SOT23 envelope. It is = 3
primarily intended for low noise, Cide: Rip FI
general RF applications. 1 base
2 emitter
3 | collector 1 ’_j 2
Top view MSB003
Fig.1 SOT23.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 \
Vceo collector-emitter voltage open base - - 15 \
lc DC collector current - - 100 mA
Piot total power dissipation up to Ts = 70 °C; note 1 - - 500 mWwW
hee DC current gain lc=50mA; Vce=9V; Tamp=25°C |25 80 -
fr transition frequency lc=50mA; Ve =9 V; f =500 MHz; |- 5 - GHz
Tamb=25°C

Gum maximum unilateral power gain lc=80mA; Vce=6V; f =800 MHz; |- 1.5 |- dB
Tamp=25°C

Vo output voltage lc=50mA; Vce=9V; RL=75Q; - 350 - mV
Tamb = 25 °C; djm =-60 dB;
f(p+q-n = 793.25 MHz

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter - 20 \Y
Vceo collector-emitter voltage open base - 15 Y
VeBo emitter-base voltage open collector - 3 Vv
lc DC collector current - 100 mA
Piot total power dissipation up to Tg = 70 °C; note 1 - 500 mW
Tstg storage temperature —65 150 °C
T junction temperature = 175 °C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 5 GHz wideband transistor BFR106
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rthj-s thermal resistance from junctionto |upto Ts =70 °C; note 1 210 K/W
soldering point
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=10V - - 100 |nA
hre DC current gain lc=50mA; Vge=9V 25 80 =
fr transition frequency Ic =50 mA; Vce =9 V; f=500 MHz; |- 5 - GHz

Tamb =25 °C
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz - 1.5 - pF
Ca emitter capacitance lc=ic=0;Vegg=0.5V;f=1MHz - 4.5 - pF
Cra feedback capacitance lc=0;Vce=10V;f=1MHz - 1.2 - pF
Gum maximum unilateral power gain | lc = 30 mA; Vcg =6 V; f = 800 MHz; - 11.5 |- dB
(note 1) Tarmp=256 %G
2 noise figure lc =30 mA; Vce=6V; =800 MHz; |- 35 |- dB
Tamib =25 G
do second order intermodulation note 2 - -50 |- dB
distortion
Vo output voltage note 3 - 350 |- mV
Notes

1. Gyw is the maximum unilateral power gain, assuming S is zero and

|Sail”

Gym = 10 log
(1 =844/ 31 = [8eg]D)

2. lc=30mA;Vce=6V;R.=75Q; Tamp=25
f(p+q) = 810 MHZ; V, = 100 mV.

3. dim =-60 dB (DIN 45004B); Ic = 50 mA; Vee =9 V; RL =75 Q; Tamp = 25 °C; fpiq-r = 793.25 MHz.
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NPN 5 GHz wideband transistor BFR106
600 MEA398 - 1 120 ’7 MBB774
Ptot fi
(W) \ FE
400 \\ 80 /
200 \\ 40
\
0 \ 0
0 0 40
0 51 100 50TS (OC)zoo | mA)
Vee=9V; Tamp =25 °C.
Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
MBB773 MEA399
8 40
fr Gum
(GHz) (dB)
6 30
’—"\
/ N
4 7 20
/ \
\
2 10 N
0 0
0 40 80 I (mA) 120 10 102 100 _— 10%

Vee =9V, f=500 MHz; T; = 25 °C.

Fig.4 Transition frequency as a function of
collector current.

lc =30 MA; Vg = 6 V; Tams = 25 °C.

Fig.5 Maximum unilateral power gain as a
function of frequency.
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NPN 5 GHz wideband transistor BFR106

lc =30 mA; Vcg =6 V; Tamp =25 °C.
Z,=50Q.

Fig.6 Common emitter input reflection coefficient (S11).

90° MEA403

Ic =30 MA; Ve =6 V; Tamp = 25 °C.

Fig.7 Common emitter forward transmission coefficient (Sz1).
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NPN 5 GHz wideband transistor BFR106

120° 60°
90° MEA402

lc =30 mA; Vce =6 V; Tamp =25 °C.

Fig.8 Common emitter reverse transmission coefficient (S1).

lc =80 mA; Veg =6 V; Tamp =25 °C. MEA401
Z,=50Q.

Fig.9 Common emitter output reflection coefficient (Syp).
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NPN 9 GHz wideband transistor BFR505
FEATURES PINNING
e High power gain PIN DESCRIPTION
e Low noise figure Code: N30
¢ High transition frequency 1 base
¢ Gold metallization ensures 2 emitter |:] .
excellent reliability. 3 collector

DESCRIPTION = =
¥ . z

The BFR505 is an npn silicon planar ;

epitaxial transistor, intended for Topiview Fe000s:

applications in the RF frontend in
wideband applications in the GHz
range, such as analog and digital

cellular telephones, cordless Fig.1 SOT23.
telephones (CT1, CT2, DECT, etc.),
radar detectors, pagers and satellite
TV tuners (SATV).
The transistor is encapsulated in a
plastic SOT23 envelope.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - - 20 \
Vces collector-emitter voltage Rge =0 - = 15 \
Ic DC collector current - - 18 mA
Piot total power dissipation up to Ts = 135 °C; note 1 - - 150 mW
hre DC current gain lc=5mA;Vcg=6V 60 120 | 250
Cre feedback capacitance lc=ic=0;Veg=6V;f=1MHz - 0.3 - pF
fr transition frequency lc=5mA;Veg=6V;f=1GHz - 9 - GHz
Gum maximum unilateral lc=5mA;Vce=6V; - 17 - dB
power gain Tamb = 25 °C; f = 900 MHz
lc=5mA;Vcg=6V, - 10 - dB
Tamp=25°C; =2 GHz
5,112 insertion power gain lc=5mA; Vce=6V; 13 14 = dB
Tamb = 25 °C; f = 900 MHz
F noise figure Is=Topt; Ic =125 MA; Voe =6V, - 1.2 17 dB
Tamp = 25 °C; f = 900 MHz
Ts=Tgpt; lc=5mMA; Vce=6V; - 1.6 241 dB
Tamb = 25 °C; f = 900 MHz
Ts = Topt; Ic = 1.25 MA; Vee = 6 V; = 19 |- dB
Tamb = 25 °C; f = 2 GHz

Note
1. Tgis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFR505
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 \"
Vces collector-emitter voltage Rge=0 - 18 Vv
VeBo emitter-base voltage - 2.5 Vv
Ic DC collector current continuous - 18 mA
Piot total power dissipation up to Tg = 135 °C; note 1 - 150 mwW
Tstg storage temperature -65 | 150 °C
T junction temperature = 175 [°C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rihj-s from junction to soldering point (note 1) 260 K/'W
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFR505
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Vgg=6V - - 50 nA
hee DC current gain lc=5mA;Veg=6V 60 120 | 250
Ce emitter capacitance lc=ic=0;Vegg=0.5V;f=1MHz - 04 |- pF
Ce collector capacitance le=ig=0;Veg=6V;f=1MHz - 04 |- pF
Cre feedback capacitance lc=0;Veg=6V; f=1MHz - 03 |- pF
fr transition frequency lc=5mA;Vee=6V;f=1GHz - 9 - GHz
Gum maximum unilateral power lc=5mA;Vce=6V; - 17 |- dB
gain (note 1) Tamb = 25 °C; f = 900 MHz
lc=5mA;Vcg=6V; - 10 |- dB
Tamp =25 °C; f=2 GHz
15,42 insertion power gain lc=5mA; V=6V, 13 |14 |- dB
Tamb = 25 °C; f = 900 MHz
F noise figure I's=Topt: lc=5mA; Vce=6; - 1.2 |17 dB
Tamb = 25 °C; f =900 MHz
I's=Topt; lc=5mA; Vee =6V, - 1.6 |21 dB
Tamb = 25 °C; f = 900 MHz
T's=Topt; lc=5mMA; Vce=6V; - 19 |- dB
Tarmp =:26:°C; f=2,GHz
Py output power at 1 dB gain lc=5mA; Vce=6V; RL=50Q; & 4 = dBm
compression Tamb = 25 °C; f = 900 MHz
ITO third order intercept point note 2 - 10 |- dBm
Notes

1. Gyw is the maximum unilateral power gain, assuming Sy» is zero and

Gym = 10 log

S/

(-84 =822

2. lg=5 mA; Vce =6 V; B =50 Q; Tamin = 25 °C;
fp = 900 MHz; fq = 902 MHz;
measured at fop_q) = 898 MHz and f(2q_p) = 904 MHz.
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NPN 9 GHz wideband transistor

BFR505

MRA718 - 1

200

tot
(mw)

150

100 \
50 \

MRA719

250

I
|

200

150

100 "m‘ =
50 "H‘

|

I

Fig.4 Feedback capacitance as a function of
collector-base voltage.
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Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
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Fig.5 Transition frequency as a function of
collector current.
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NPN 9 GHz wideband transistor

BFR505
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Fig.6 Gain as a function of collector current.
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Fig.9 Gain as a function of frequency.
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NPN 9 GHz wideband transistor BFR505
MRA726 MRA727
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Fig.12 Noise circle figure.
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NPN 9 GHz wideband transistor

BFR505
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Fig.13 Noise circle figure.
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NPN 9 GHz wideband transistor BFR505

MRA722 110
Vee=6V;lc=5mA. _90°
Z,=50 Q.

Fig.14 Common emitter input reflection coefficient (S11).

90°

7 / %
180° |40 MHz | | / 3GHz | o
15 12 9 6 3
_1\_/ 450
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Vee=6V;lc=5mA.
Fig.15 Common emitter forward transmission coefficient (Sy1).
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NPN 9 GHz wideband transistor BFR505
90°
135° 45°
_?GHZ
180° | | | | ‘ 40 MHz 0°
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Vee =6V;lc=5mA.
Fig.16 Common emitter reverse transmission coefficient (Sy2).
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Fig.17 Common emitter output reflection coefficient (Szz).
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NPN 9 GHz wideband transistor

BFR520

FEATURES

* High power gain

e Low noise figure

e High transition frequency

telephones (CT1, CT2, DECT, etc.),
radar detectors, pagers and satellite
TV tuners (SATV) and repeater
amplifiers in fibre-optic systems.

The transistor is encapsulated in a

I:la

¢ Gold metallization ensures plastic SOT23 envelope.
excellent reliability.
PINNING = =
DESCRIPTION o e
) ) PIN DESCRIPTION
The BFR520 is an npn silicon planar - opuIeY MR
epitaxial transistor, intended for Code: N28
applications in the RF frontend in base
wideband applications in the‘GAHz 2 emitter Fig.1 SOT23.
range, such as analog and digital 3 collector
cellular telephones, cordless
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VeBeo collector-base voltage - - 20 Vv
VeEs collector-emitter voltage Rge =0 - - 15 \
lc DC collector current - - 70 mA
Piot total power dissipation up to Tg = 97 °C; note 1 = = 300 mW
hee DC current gain lc=20mA; Vce=6V 60 120 |250
Cre feedback capacitance lc=ic=0;Veg=6V;f=1MHz - 0.4 = pF
fr transition frequency lc=20mA; Vce=6V;f=1GHz - 9 - GHz
Gum maximum unilateral lc=20mA;Vge=6V; - 15 - dB
power gain Tamb = 25 °C; f = 900 MHz
lc=20mA; Vce =6V, - 9 = dB
Tarin:= 25 %€ f =2 GHz
S insertion power gain lc=20mA; Vge =6 V; 13 14 |- dB
Tamb = 25 °C; f = 900 MHz
= noise figure I's=Topt lc=5mA; Vce =6V, - 1.1 1.6 daB
Tamp = 25 °C; f = 900 MHz
I's = Topt; lc =20 MA; Vee =8 V; = 1.6 |21 dB
Tamb = 25 °C; f = 900 MHz
[s=Topt; lc=5mA; Vce =8V, - 1.9 - dB
Tamb =25 °C; f=2 GHz
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFR520
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter = 20 \
Vces collector-emitter voltage Rge =0 - 15 Vv
VeBoO emitter-base voltage open collector - 25 \
Ic DC collector current - 70 mA
Piot total power dissipation up to Ts = 97 °C; note 1 - 300 mW
Tstg storage temperature -65 |[150 °C
T; junction temperature - 175 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rihj-s from junction to soldering point (note 1) 260 KW
Note

1. Tsis the temperature at the soldering point of the collector tab.

September 1995

549




Philips Semiconductors

Product specification

NPN 9 GHz wideband transistor

BFR520

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
IcBo collector cut-off current le=0;Veg=6V - - 50 nA
hee DC current gain Ilc=20mA; Vce=6V 60 |120 |250
Ce emitter capacitance lc=ic=0;Veg=0.5V; f=1MHz - 1 - pF
Cc collector capacitance le=ie=0;Veg=6V;f=1MHz - 05 |- pF
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 04 |- pF
fr transition frequency lc=20mA; Vce=6V;f=1GHz - 9 - GHz
Gum maximum unilateral lc=20mA;Vce=6V; ~ 15 |- dB
power gain (note 1) Tamb = 25 °C; f = 900 MHz
Ilc=20mA;Vce=6V, = 9 = dB
Tamb =25°C; f=2GHz
15542 insertion power gain Ic=20mA; Vee =6V, 13 |14 |- dB
Tamb = 25 °C; f = 900 MHz
F noise figure Is=Topt; lc=5mA; Ve =6V, - 11 [1.6 dB
Tamb = 25 °C; f = 900 MHz
I's=Topt; Ic =20 mA; Vee =6V, - 1.6 |21 dB
Tamb = 25 °C; f = 900 MHz
Ig= I“op,; lc=5mA;Vce=6V; =3 1.9 = dB
Tamb =25 °C; f=2GHz
P4 output power at 1 dB gain lc=20mA; Vce=6V; R. =50 Q; - 17 |- dBm
compression Tamb = 25 °C; f = 900 MHz
ITO third order intercept point note 2 - 26 |= dBm
Notes

1. Gywm is the maximum unilateral power gain, assuming S+ is zero and

Gym = 10 log

2
|S21|

(1-[844*)(1-1859*)

2. lc=20mA;Vce=6V; R.=50Q; Tamp =25 °C;
fp =900 MHz; fq = 902 MHz;
measured at fop_q) = 898 MHz and foq-p) = 904 MHz.
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NPN 9 GHz wideband transistor BFR520
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NPN 9 GHz wideband transistor BFR520
MRA706 25 MRA707
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NPN 9 GHz wideband transistor BFR520
MRA714 MRA715
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NPN 9 GHz wideband transistor

BFR520

Z,=50Q.
Vee =6 V; Ig = 5 mA; f = 2000 MHz.

Fig.13 Noise circle figure.
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NPN 9 GHz wideband transistor BFR520
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Fig.14 Common emitter input reflection coefficient (S11).
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NPN 9 GHz wideband transistor

BFR520
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Fig.16 Common emitter reverse transmission coefficient (Sy2).
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NPN 9 GHz wideband transistor BFR540
FEATURES The transistcr is encapsulated in a
« High power gain plastic SOT23 envelope.
¢ Low noise figure
" . PINNING
« High transition frequency |—| 3
« Gold metallization ensures PIN DESCRIPTION —
excellent reliability. Code: N29
base
DESCRIPTION W 1] —2
The BFR540 is an npn silicon planar 3 collector Top view MSB003
epitaxial transistor, intended for
applications in the RF frontend in )
wideband applications in the GHz Fig.1 SOT23.
range, such as analog and digital
cellular telephones, cordless
telephones (CT1, CT2, DECT, etc.),
radar detectors, satellite TV tuners
(SATV), MATV/CATV amplifiers and
repeater amplifiers in fibre-optic
systems.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vces collector-emitter voltage Rge =0 - - 15 Vv
Ic DC collector current - - 120 mA
Piot total power dissipation up to Ts = 70 °C; note 1 - - 500 mwW
hee DC current gain lc=40 mA; Vcg=8V 60 120 | 250
Crs feedback capacitance lc=ic=0;Veg=8V;f=1MHz - 0.6 - pF
fr transition frequency lc=40mA; Vce=8V;f=1GHz - 9 - GHz
Gum maximum unilateral lc=40mA; Ve =8V, - 14 - dB
power gain Tamb = 25 °C; f = 900 MHz
lc=40mA; Vce=8 Y, = 7 - dB
Tamb =125°C; f= 2/GHzZ
S insertion power gain lc =40 mA; Veg =8 V; 12 13 |- dB
Tamb = 25 °C; f = 900 MHz
F noise figure I's =Topt; Ilc =10 mA; Vee =8V, - 1.3 1.8 dB
Tamb = 25 °C; f = 900 MHz
Is=Topt; lc =40 MA; Vce =8V, - 1.9 2.4 dB
Tamp:= 25°C; f= 900 MHz
Ts=Topt lc=10mMA; Ve =8V, = 2.1 = dB
Tamp = 25°C; f=2GHz
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFR540
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 \Y
Vces collector-emitter voltage Rge =0 - 15 \%
VeBo emitter-base voltage open collector - 25 \%
lc DC collector current - 120 mA
Piot total power dissipation up to Tg = 70 °C; note 1 - 500 mwW
Tstg storage temperature -65 150 °C
T junction temperature - 175 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rinj-s from junction to soldering point see note 1 260 K/'W
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFR540
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=8V - - 50 nA
hee DC current gain lc=40mA; Vcg =8V 60 120 | 250
Ca emitter capacitance lc=ic=0;Vegg=0.5V;f=1MHz - 2 - pF
Cs collector capacitance le=ie=0;Vog=8V;f=1MHz - 09 |- pF
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 06 |- pF
fr transition frequency lc=40mA; Vcg=8V;f=1GHz - 9 - GHz
Gum maximum unilateral lc=40 mA; Vcg =8V, - 14 - dB
power gain (note 1) Tamb =25 °C; f = 900 MHz
Ic=40mA; Vce =8V, - 7 - dB
Tamp =25 °C; 't =2 GHz
5112 insertion power gain lc=40 mA; Veg =8 V; 12 |13 |- dB
Tamb = 25 °C; f = 900 MHz
E noise figure I's=Topt; lc =10 mA; Vee =8 V,; - 1.3 1.8 dB
Tamp = 25 °C; f = 900 MHz
Is=Topt; lc=40mA; Vce =8V, - 19 (24 |dB
Tamb = 25 °C; f = 900 MHz
I's = Topt; Ic = 10 MA; Vee =8V, - 23 - dB
Tamb =25 °C; f=2 GHz
P4 output power at 1 dB gain lc=40mA; Vce=8V; RL. =50 Q; - 21 - dBm
compression Tamb = 25 °C; f = 900 MHz
ITO third order intercept point note 2 - 34 = dBm
Vs output voltage (note 3) lc=40mA; Vce =8V, - 550 |- mV
ZL = Zs =75 Q; Tamb =25°C
Notes

1. Gywm is the maximum unilateral power gain, assuming Sy is zero and
2
Sz
2
=85 300 =B

Gym = 10 log dB.

2. lc=40mA; Vce=8V; R =50 Q;

Tamb = 25 °C; f = 900 MHz;

fp = 900 MHz; f; = 902 MHz;

measured at fo, g = 898 MHz and f(oq_p) = 904 MHz.
3. dim =-60 dB (DIN 45004B);

Vp = Vo; Vg = Vo -6 dB; f, = 795.25 MHz;

Vg = Vo -6 dB; f, = 803.25 MHz; f, = 805.25 MHz;

measured at f(p.q.) = 793.25 MHz; preliminary data.
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NPN 9 GHz wideband transistor BFR540
MEA398 - 1 MRA687
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Fig.4 Feedback capacitance as a function of
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NPN 9 GHz wideband transistor BFR540
In Figs 6 to 9, Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gax = maximum available
gain.
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G
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Fig.6 Gain as a function of collector current. Fig.7 Gain as a function of collector current.
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Fig.8 Gain as a function of frequency. Fig.9 Gain as a function of frequency.
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BFR540
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Fig.13 Noise circle figure.
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NPN 9 GHz wideband transistor

BFR540
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BFR540
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NPN 1 GHz wideband transistor BFS17

DESCRIPTION
NPN transistor in a plastic SOT23 package.

APPLICATIONS et

« A wide range of RF applications such as:
— Mixers and oscillators in TV tuners

— RF communications equipment. 1 [:| [ |2
Top view MSB003
PINNING
PIN DESCRIPTION
1 | base Marking code: E1p.
e S Fig.1 SOT23.
3 collector
QUICK REFERENCED DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 \
Vceo collector-emitter voltage open base - 15 \
Ic DC collector current - 25 mA
Piot total power dissipation up to Ts = 70 °C; note 1 - 300 mwW
fr transition frequency lc=25mA;Vce =5V, f=500 MHz; Tj=25°C |1 - GHz
F noise figure lc=2mA; Vge=5V; Rs =50 Q; f =500 MHz; 45 - dB
T =:25/2C
i

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 Vv
Vceo collector-emitter voltage open base - 15 Vv
Vegso emitter-base voltage open collector - 2.5 Vv

lc DC collector current - 25 mA
lem peak collector current - 50 mA
Ptot total power dissipation up to Tg = 70 °C; note 1 - 300 mwW
Tstg storage temperature -65 +150 |°C

T junction temperature - 150 °C

Note to the Quick reference data and the Limiting values
1. Tsis the temperature at the soldering point of the collector pin.
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THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junction to soldering point | up to Ts = 70 °C; note 1 260 KW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current le=0;Veg=10V - - 10 nA
hee DC current gain lc=2mA;Vce=1V 25 90 -
lc=25mA;Vce=1V 25 90 —
fr transition frequency lc=2mA; Vcg =5V, f =500 MHz - 1 - GHz
lc=25mA; Vcg=5V;f=500 MHz |- 1.6 - GHz
Ce collector capacitance le=ig=0;Veg=10V; f=1MHz - 0.8 1.5 pF
Ce emitter capacitance lc=ic=0;Veg=0.5V; f=1MHz - - 2 pF
Cre feedback capacitance lc=1mA;Vee=5V;f=1MHz - 065 |- pF
F noise figure Ic=2mA;Vce=5V; Rg=50 Q; - 4.5 - dB
f =500 MHz
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NPN 3 GHz wideband transistor BFS17A

DESCRIPTION
NPN transistor in a plastic SOT23 package.

3
APPLICATIONS l:|
e Itis intended for RF applications such as oscillators
in TV tuners.
1] 2
PINNING Top view MSB003
PIN DESCRIPTION
1 base Marking code: E2p.
e Fig.1 SOT23.
3 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veso collector-base voltage open emitter - 25 \%
Vceo collector-emitter voltage open base - 15 \Y
Ic DC collector current - 25 mA
Ptot total power dissipation up to Ts =70 °C; note 1 - 300 mwW
fr transition frequency lc=25mA; Vce =5V, f =500 MHz; 2.8 - GHz
Tamb =25 °C
Gum maximum unilateral power gain lc =14 mA; Ve = 10 V; f = 800 MHz 13.5 - dB
F noise figure lc=2mA; Vce =5V; f =800 MHz; 2.5 - dB
Tamb =25 °C
Vo output voltage dim =-60dB; Ic =14 mA; Vcg =10 V; | 150 - mV
RL =75 Q; Tamp= 25"°C;
f(p+q-r) = 793.25 MHz
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 25 \%
Veceo collector-emitter voltage open base - 15 \
Vego emitter-base voltage open collector - 2.5 Vv
lc DC collector current - 25 mA
lem peak collector current - 50 mA
Piot total power dissipation up to Ts =70 °C; note 1 - 300 mwW
Tstg storage temperature -65 +150 °C
T junction temperature - 150 °C

Note to the Quick reference data and the Limiting values
1. Tis the temperature at the soldering point of the collector pin.
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THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junction to soldering point | up to Ts =70 °C; note 1 260 KW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=10V - - 50 nA
hee DC current gain lc=2mA;Vcg=1V; Tamp=25°C |25 90 -
lc=25mA;Vce=1V; Tamp=25°C |25 90 -
fr transition frequency lc=25mA; Vge =5V; =500 MHz; |- 2.8 - GHz
Tarip=252C
Cc collector capacitance le=0;Veg=10V; f=1MHz - 0.7 - pF
Tamp:= 25 °C
Ce emitter capacitance lc=0;Vgg= 0.5V;f=1MHz - 1.25 - pF
Cre feedback capacitance lc=0;Vge=5V;f=1MHz - 0.6 - pF
Gum maximum unilateral power gain |lgc =14 mA; Vgg =10 V; f =800 MHz |- 13.5 - dB
note 1
F noise figure lc=2mA;Vce=5V,; Zs=60Q; - 2.5 - dB
f =800 MHz; Tamp = 25 °C
Vo output voltage note 2 - 150 - mV
Notes
| — | Sz1/°
1. Guwm is the maximum unilateral power gain, assuming Sy is zero and Gy = 10 log dB.

2. dim=-60 dB (DIN 45004B); Ic = 14 mA; Ve = 10 V; R = 75 Q; Tamp = 25 °C;

Vp = Vg, fp = 795.25 MHz;

Vq = Vo -6 dB; fy = 803.25 MHz;
= Vo -6 dB; f, = 805.25 MHz;

measured at f(p.q) = 793.25 MHz.
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NPN 3 GHz wideband transistor

BFS17A

L1 = L3 =5 uH Ferroxcube choke.

L2 = 3 turns 0.4 mm copper wire; winding pitch 1 mm; internal diameter 3 mm.

1nF
75Q

F— output

MmBB251

Fig.2 Intermodulation distortion and second order intermodulation distortion test circuit.
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Fig.3 DC current gain as a function of
collector current.
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Fig.4 Collector capacitance as a function of
collector-base voltage.
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Fig.5 Transition frequency as a function of
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Fig.6 Minimum noise figure as a function of
collector current.
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NPN 1 GHz wideband transistor BFS17W
APPLICATIONS PINNING
Primarily intended as a mixer, PIN DESCRIPTION .
oscillator and IF amplifier in UHF and =
VHF tuners. 1 base
2 emitter
DESCRIPTION 3 |collector

Silicon NPN transistor in a plastic
SOT323 (S-mini) package. The
BFS17W uses the same crystal as
the SOT23 version, BFS17.

51 52

Top view

Marking code: E1

MBC870

Fig.1 SOT323
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage —~ - 25 \'
Veeo collector-emitter voltage - - 15 \%
lc DC collector current - - 50 mA
Ptot total power dissipation up to Ts = 118 °C; note 1 - - 300 mW
hee DC current gain lc=2mA;Vge=1V 25 90 -
fr transition frequency lc=25mA; Vecg=5V - 1.6 - GHz
Cc collector capacitance le=0;Veg=10V; f=1MHz - 0.8 1.5 pF
Cre feedback capacitance lc=1mA;Veg=5V;f=1MHz - 0.75 - pF
T junction temperature - - 175 °C

Note

1. Tsis the temperature at the soldering point of the collector pin.
LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 25 Vv
Vceo collector-emitter voltage open base - 15 \Y
VeBo emitter-base voltage open collector - 2.5 \
le collector current (DC) - 50 mA
Piot total power dissipation Ts= 118 °C; note 1 - 300 mW
Tetg storage temperature -65 +150 °C
T; junction temperature - 175 °C

Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN 1 GHz wideband transistor BFS17W
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rin j-s thermal resistance from junction to soldering point | up to Tg = 118 °C; note 1 190 KW
Note

1. T, is the temperature at the soldering point of the collector pin.

CHARACTERISTICS
Tj =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current le=0;Veg=10V - - 10 nA
hee DC current gain lc=2mA;Veeg=1V 25 90 -
fr transition frequency lc=25mA;Vce=5V; - 1.6 - GHz
f =500 MHz
Ce collector capacitance le=ig=0;Veg=10V; - 0.8 15 pF
f=1MHz
Ce emitter capacitance lc=ig=0;Vegg =0.5V; - 2 - pF
f=1MHz
Cre feedback capacitance lg=ipb=0;Vce=5V; - 0.75 - pF
f=1MHz; Tymp =25 °C
F noise figure lc=2mA;Vce=5V, - 4.5 - dB
f=500 MHz; I's = ['gpt
400 MLB587 60 MBG237
ATl
Ptot LA \
(mW) heg LA N
300 //
40 7
/l
//
200 \ //
! /]
20 //
100 \
0 010-1 2
0 50 100 150 200 1 101 may 10
Tg (°C)
Veg=1V.
Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current; typical values.
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NPN 1 GHz wideband transistor BFS17W
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Tamb = 25 °C; f = 500 MHz.

Fig.5 Transition frequency as a function
of collector current; typical values.
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NPN 5 GHz wideband transistor BFS25A
FEATURES PINNING
* Low current consumption PIN ‘ DESCRIPTION
¢ Low noise figure Code: N6
¢ Gold metallization ensures 1 base [?
excellent reliability > Siitter
e SOT3283 envelope. 3 collector
DESCRIPTION B 1 E 2
NPN transistor in a plastic SOT323 opiviow il
envelope.
Itis designed for use in RF amplifiers
and oscnlgtors_ in pagers anq pocket Fig.1 SOT323.
phones with signal frequencies up to
2 GHz.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 8 Vv
Vceo collector-emitter voltage open base - - 5 \

Ic DC collector current - - 6.5 mA
Piot total power dissipation up to Ts = 170 °C; note 1 - - 32 mWwW
hee DC current gain lc=0.5mA; Vce=1V;Tj=25°C |50 80 200
fr transition frequency lc=1mA; Vge=1V;f=1GHz; 3.5 5 - GHz
Tarb =25 °C
Gum maximum unilateral power gain le=0.5mA; Vce=1V;f =1GHz; |- 13 - dB
Tamp =25 °C
F noise figure lc=05mA; Vee=1V;f=1GHz; |- 1.8 - dB
Tamp =25°C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veso collector-base voltage open emitter - 8 \
Vceo collector-emitter voltage open base - 5 \'
Veso emitter-base voltage open collector - 2 Vv
Ilc DC collector current - 6.5 mA
Piot total power dissipation up to Tg = 170 °C; note 1 - 32 mwW
Tstg storage temperature -65 +150 °C
T; junction temperature = 175 °C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 5 GHz wideband transistor BFS25A
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rinj-s thermal resistance from junction to up to Ts = 170 °C; note 1 190 K/W

soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
Tj =25 °C, unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lco collector cut-off current le=0;Veg=5V - - 50 nA
heg DC current gain lc=05mA;Vee=1V 50 80 200
Cee feedback capacitance lc=0;Veg=1V;f=1MHz - 0.3 0.45 |pF
fr transition frequency Ic=1mA;Vce=1V;f=1GHz 3.5 5 - GHz
Tamp=25°C
Gum maximum unilateral power |lc=0.5mA;Vce=1V; f=1GHz; - 13 - dB
gain (note 1) Tamp =25 °C
F noise figure Ts=Topt lc=0.5mA; Vg =1V;f=1GHz; |- 1.8 - dB
Tamp =25 °C
Ts=Topt: lc=1mMA; Vee =1V, = 2 - dB
f=1 GHz; Tamp=25°C
Note
1. Gywm is the maximum unilateral power gain, assuming S+ is zero and
s 2
Gym = 10 log [S21 dB.

(=181 =82
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NPN 5 GHz wideband transistor BFS25A
MRCO038 - 1 MRC037
40 100
Ptot hEE
(o 80 . Hi
30 =TT ™~
60
20
40
10
20
0
0 50 100 150 200 1073 102 1071 1 10
T (P6) Ic (mA)
Vee=1V;Tj=25°C.
Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
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NPN 5 GHz wideband transistor BFS25A
In Figs 7 to 9, Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gnax = maximum available
galn‘ MRC036
20
Gum
55 MRC035 (dB)
gain 16 VCE=3V
(dB) /——\\ 1v—
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20 / U 12 Yz
15 il . /
/ MSG
10 A
4
5
0
0 05 1 15 2 25
Ig (MA
" c (mA)
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Vee =1V; f =500 MHZ; Tamp = 25 °C.

Fig.6 Gain as a function of collector current.

f=1 GHz; Tamp =25 °C.

Fig.7 Maximum unilateral power gain as a
function of collector current.
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Fig.8 Gain as a function of frequency.
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Fig.9 Gain as a function of frequency.
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NPN 5 GHz wideband transistor BFS25A
MCD145 MCD146
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Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current. frequency.
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NPN 5 GHz wideband transistor BFS25A
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NPN 5 GHz wideband transistor BFS25A
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Fig.15 Common emitter input reflection coefficient (Sy4).
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Fig.16 Common emitter forward transmission coefficient (Sz4).
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NPN 5 GHz wideband transistor

BFS25A
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Fig.17 Common emitter reverse transmission coefficient (S12).
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Fig.18 Common emitter output reflection coefficient (Spp).
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NPN 9 GHz wideband transistor
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Product specification

BFS505

FEATURES PINNING
e Low current consumption PIN \ DESCRIPTION .
¢ High power gain Code: NO H
¢ Low noise figure 1 base
e High transition frequency 2 emitter
e Gold metallization ensures 3 collector 1 2
excellent reliability Topiew s
e SOT323 envelope.
Fig.1 SOT323.
DESCRIPTION
NPN transistor in a plastic SOT323
envelope.
Itis intended for low power amplifiers,
oscillators and mixers particularly in
RF portable communication
equipment (cellular phones, cordless
phones, pagers) up to 2 GHz.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veso collector-base voltage open emitter - - 20 \Y
Vees collector-emitter voltage Rge =0 - - 15 Vv
Ic DC collector current - - 18 mA
Piot total power dissipation up to Tg = 147 °C; note 1 - - 150 mwW
hre DC current gain lc=5mA;Vce=6V; Tj=25°C 60 120 250
fr transition frequency lc=5mA;Vce=6V;f=1GHz = 9 - GHz
Tamp= 25 °C
Gum maximum unilateral power gain le=5mA; Vce=6V;f =900 MHz; | - 17 - dB
Tambi=25°C
F noise figure lc=1.25mA; Vce =6V, - 1.2 17 dB
f=900 MHz; Tamp =25 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFS505
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vces collector-emitter voltage Rge =0 - 15 \
VeBo emitter-base voltage open collector - 25 Vv
Ilc DC collector current - 18 mA
Piot total power dissipation up to Ts = 147 °C; note 1 - 150 mW
Tstg storage temperature -65 +150 |°C
T junction temperature - 175 °C

THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE

Rinj-s thermal resistance from junction to up to Tg = 147 °C; note 1 190 K/W

soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFS505
CHARACTERISTICS
T; = 25 °C, unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=6V - - 50 nA
heg DC current gain lc=5mA;Vcg=6V 60 120 |250
Ce emitter capacitance Ic=ic=0;Vgg=0.5V; f=1MHz - 04 |- pF
Ce collector capacitance le=ig=0;Veg=6V;f=1MHz - 0.4 - pF
Cre feedback capacitance lc=0;Veg=0.5V;f=1MHz - 03 |- pF
fr transition frequency Ic=5mA;Vce=6V;f=1GHz - 9 - GHz

Tamn =256
Gum maximum unilateral power gain |lc =5 mA; Vcg =6 V; f = 900 MHz; - 17 - dB
(note 1) Tamp=25 C
lc=5mA;Vce=6V,; f=2 GHz; - 10 - dB
Tamb=25°C
S insertion power gain Ic =5 mA; Vce = 6 V; f = 900 MHz; 13 [14 |[= dB
Tamp =25 °C
E noise figure Ts=Topt; Ilc=1.25mA; Vg =6V, - 1.2 1.7 dB
f =900 MHz; Tamp =25 °C
Is=Topt; lc=5mA; Vce=6V; - 16 |21 dB
f = 900 MHz; Tamp = 25 °C
Ts=Topti lc=1.25mA; V=6V, — 1.9 - dB
f.= 2/GHZ; Tgip= 25 °C
PLq output power at 1 dB gain le=5mA; Vce =6 V; RL=50 Q; - 4 - dBm
compression f =900 MHz; Tamp = 25 °C
ITO third order intercept point note 2 - 10 - dBm
Notes

1. Gywm is the maximum unilateral power gain, assuming S+ is zero and
2
|S2i|
2 2
1 —|S11| )(1 —|822| )

Gym = 10 log dB.

2. lg=5mA; Vcg =6 V; R =50 Q; f = 900 MHZ; Tamp = 25 °C;
fp = 900 MHz; f; = 902 MHz; measured at f(o, ) = 898 MHz and at foq_p) = 904 MHz.
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NPN 9 GHz wideband transistor BFS505
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Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
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Fig.4 Feedback capacitance as a function of
collector-base voltage.

Fig.5 Transition frequency as a function of
collector current.
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NPN 9 GHz wideband transistor BFS505
In Figs 6 to 9, Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gnax = maximum available
gain.
| o5 MRCO016 - RGO
gain
(dB) gain
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Gum — 1T 15
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ks = _1— Gum|[ |
1 /
5 5
0
0 2 4 6 8 0
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Vce = 6 V; f =900 MHz; Tamp = 25 °C.

Fig.6 Gain as a function of collector current.

Veg =6 V; f=2 GHz; Tamp = 25 °C.

Fig.7 Gain as a function of collector current.
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Fig.9 Gain as a function of frequency.
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NPN 9 GHz wideband transistor BFS505
4 MRCO018 4 MRC012
E F
(dB) (@B)
3 3
2 f=2GH // 2 £ ? m'A
=g |Z == == | |
| /4 _/// 1.25 mA
900 MHz [ 5 i ) v

i 500 MHz =~ — 1 “
0 0
1071 1 I (mA) 10 10-"! 1 f@GHzy 1°

Vee=6V; Tamp =25 °C.

Fig.10 Minimum noise figure as a function of
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NPN 9 GHz wideband transistor BFS505
pot. unst. 90°
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NPN 9 GHz wideband transistor BFS505
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Fig.14 Common emitter input reflection coefficient (S11).
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Fig.15 Common emitter forward transmission coefficient (Sz1).

September 1995

591




Philips Semiconductors

Product specification

NPN 9 GHz wideband transistor

BFS505
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NPN 9 GHz wideband transistor

BFS520

FEATURES
¢ High power gain

Low noise figure

It is intended for wideband

applications such as satellite TV
tuners, cellular phones, cordless
phones, pagers etc., with signal

High transition frequency

Gold metallization ensures

frequencies up to 2 GHz.

H3

excellent reliability PINNING
& BTRRS BvEoER. PIN DESCRIPTION _E]1_B;
Code: N2

DESCRIPTION Top view MBC870
1 base

NPN transistor in a plastic SOT323 ;
2 tter ;

envelope. - Fig.1 SOT323.
3 collector

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 \Y
Vces collector-emitter voltage Rge=0 - - 15 \%

Ilc DC collector current - - 70 mA

Prot total power dissipation up to Ts = 118 °C; note 1 - - 300 mW

hee DC current gain lc=20mA;Vce=6V; T;=25°C 60 120 250

fr transition frequency lc=20mA; Ve =6V, f=1 GHz; - 9 - GHz
Tarp =25 °C

Gum maximum unilateral power gain |l =20 mA; Vcg =6 V; f =900 MHz; |- 15 - dB
Tami =25 °C

F noise figure lc=5mA; Vce =6V, f =900 MHz; - % 1.6 dB
Tains =25 °C

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vces collector-emitter voltage Rge =0 - 15 \Y
VEeBo emitter-base voltage open collector - 25 Vv
lc DC collector current - 70 mA
Ptoi total power dissipation up to Tg =118 °C; note 1 - 300 mwW
Tsig storage temperature -65 150 °C
T junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFS520
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rinj-s thermal resistance from junction to up to Ts = 118 °C; note 1 190 K/'W
soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
T; = 25 °C, unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
IcBo collector cut-off current le=0;Vce=6V - - 50 nA
hee DC current gain lc =20mA; Vce =6V 60 120 |250
Ce emitter capacitance lc=ic=0; Veg=0.5V;f=1MHz - 1 - pF
Ce collector capacitance le=ig=0;Veg=6V;f=1MHz - 0.5 - pE
Cre feedback capacitance lc=0;Vgg=6V;f=1MHz - 04 |- pF
fr transition frequency Ic=20mA; Vce=6V; f=1GHz - 9 - GHz

Tamb=125 °C
Gum maximum unilateral power gain | Ic =20 mA; Vcg =6 V; f = 900 MHz; - 15 - dB
(note 1) Tamp =25 °C
lc=20mA; Vge=6V; f=2 GHz; - 9 - dB
Tamb =25 °C
S insertion power gain Ic =20 mA; Vcg = 6 V; f = 900 MHz; 13 14 - dB
Tamp =25 °C
F noise figure I's=Topts lc=5mA; Vce=6V; - 11 1.6 dB
f=900 MHz; Tymp =25 °C
I's =Topt; Ic =20 MA; Ve =6 V; - 1.6 |21 dB
f=900 MHz; Tamp =25 °C
Is=Topti lc=5mA; Vce=6V, - 19 |- dB
f=2GHz Tymp=25°C
PL1 output power at 1 dB gain le=20mA; Vce =6 V; R =50 Q; - 74 - dBm
compression f =900 MHz; Tamp = 25 °C
ITO third order intercept point note 2 - 26 - dBm
Notes
1. Gywm is the maximum unilateral power gain, assuming S+ is zero and
S.|2
Gym = 10 log [S21 dB.

(1= (8442 (1 =[S

2. lc=20mA; Vcg =6 V; RL=50 Q; f =900 MHz; Ty = 25 °C;
fp = 900 MHz; fq = 902 MHz; measured at f(2,_q) = 898 MHz and at f2q_p) = 904 MHz.
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NPN 9 GHz wideband transistor BFS520
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Fig.4 Feedback capacitance as a function of
collector-base voltage.
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Fig.5 Transition frequency as a function of
collector current.
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NPN 9 GHz wideband transistor BFS520
In Figs 6 to 9, Gyy = maximum unilateral power gain;
MSG = maximum stable gain; Gmax = maximum available
gain.
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Fig.6 Maximum unilateral power gain as a
function of collector current.

Voe =6 V; f =2 GHZ; Tamp =25 °C.

Fig.7 Gain as a function of collector current.
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NPN 9 GHz wideband transistor BFS520
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NPN 9 GHz wideband transistor BFS520
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NPN 9 GHz wideband transistor

BFS520
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Fig.14 Common emitter input reflection coefficient (S11).
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NPN 9 GHz wideband transistor

BFS520
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Fig.16 Common emitter reverse transmission coefficient (S12).
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NPN 9 GHz wideband transistor BFS540
FEATURES PINNING
» High power gain PIN |  DESCRIPTION
e Low noise figure Code: N4 [:l g
¢ High transition frequency base
¢ Gold metallization ensures emitter

excellent reliability colisctor
e SOT323 envelope. -| I'_" ’—

1 2

DESCRIPTION Top view Macsro
NPN transistor in a plastic SOT323
RS Fig.1 SOT323.
It is intended for RF wideband
amplifier applications such as satellite
TV systems and RF portable
communication equipment with signal
frequencies up to 2 GHz.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VeBeo collector-base voltage open emitter - - 20 \%
Vceo collector-emitter voltage open base - - 15 \

Ic DC collector current - - 120 |mA

Ptot total power dissipation up to Ts = 80 °C; note 1 - - 500 |[mW

hee DC current gain lc=40mA;Vce=8V;T;=25°C 60 120 | 250

fr transition frequency lc =40 mA; Vce =8 V; f=1 GHz; - 9 - GHz
Tamp =25 °C

Gum maximum unilateral power gain Ilc =40 mA; Vcg =8 V; f = 900 MHz; - 14 - dB
Tamb =25 °C

E noise figure lc =10 mA; Ve =8 V; f = 900 MHz; - 1.3 1.7 dB
Tamb =25 °C

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vces collector-emitter voltage Rge =0 - 15 Vv
VEBO emitter-base voltage open collector - 2.5 Vv
Ic DC collector current - 120 mA
Piot total power dissipation up to Tg = 80 °C; note 1 - 500 mW
Tstg storage temperature —65 150 °©
T junction temperature - 175 °C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 9 GHz wideband transistor BFS540
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Rinj-s thermal resistance from junction to up to Ts = 80 °C; note 1 190 K/W
soldering point

Note
1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
Tj =25 °C, unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcgo collector cut-off current le=0;Vge=8V - - 50 nA
heg DC current gain lc=40mA; Vce=8V 60 120 | 250
Ce emitter capacitance lc=ic=0;Vegg=0.5V;f=1MHz - 2 - pF
Ce collector capacitance le=ig=0;Vcg=8V;f=1MHz - 0.9 - pF
Cre feedback capacitance lc=0;Veg=8V;f=1MHz - 0.6 - pF
fr transition frequency lc=40mA; Vee=8V; f=1GHz - 9 - GHz

Tambi= 25 °C
Gum maximum unilateral power gain | Ic = 40 mA; Vge =8 V; f = 900 MHz; - 14 - dB
(note 1) Tamp= 25°C
Ic =40 mA; Vcg =8 V; f=2 GHz; - 8 - dB
Tamp= 25 °C
52112 insertion power gain Ic =40 mA; Ve = 8 V; f = 900 MHz; 12 |18 |= dB
Tamp=25°C
E noise figure Ts=Topt; lc =10 mA; Vce =8V, - 1.3 1.8 dB
f =900 MHz; Tamp =25 °C
Ts=Topt; lc =40 mA; Vee =8V, - 1.9 24 dB
f=900 MHz; Tamp =25 °C
Ts=Topt; Ic=10mA; Vee =8V, - 2.1 - dB
f=2 GHz; T4 =25 °C
PL1 output power at 1 dB gain lc=40 mA; Vce=8V; R. =50 Q; - 21 = dBm
compression f=900 MHz; Tamp =25 °C
ITO third order intercept point note 2 - 34 = dBm
Notes
1. Gywm is the maximum unilateral power gain, assuming Sy, is zero and
S..2
Gym = 10 log ] dB.

(1=1831/(1 = [S2>)

2. lc=40mA; Vce =8V, RL=50Q; f = 900 MHz; Tymp = 25 °C;
fo = 900 MHz; fy = 902 MHz; measured at f(2,q) = 898 MHz and at f(oq_p) = 904 MHz.
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BFS540

Fig.4 Feedback capacitance as a function of
collector-base voltage.
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Fig.2 Power derating curve. Fig.3 DC current gain as a function of collector
current.
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Fig.5 Transition frequency as a function of
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NPN 9 GHz wideband transistor BFS540
In Figs 6 to 9, Gym = maximum unilateral power gain;
MSG = maximum stable gain; Gmax = maximum available
gain.
MRC006
15
MRC007
20 gain
Gum (dB)
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B 10
VCE gk Gmax
——r
T 4V -
12 GuN
8 5
4
0
0 20 40
0 Ic (mA)
0 10 20 30 40 50
Ic (MmA) Vee =8V, f =2 GHz; Tamp = 25 °C.
f = 900 MHZ; Tamp = 25 °C.
Fig.6 Maximum unilateral power gain as a Fig.7 Gain as a function of collector current.
function of collector current.
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Io =10 mA; Vog =8 V; Tamp = 25 °C. I =40 mA: Vee =8 V: Tamp =26 °C.
Fig.8 Gain as a function of frequency. Fig.9 Gain as a function of frequency.
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MRC009 MRC003
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NPN 9 GHz wideband transistor BFS540
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Fig.12 Noise circle.
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Fig.13 Noise circle.

November 1992 606



Philips Semiconductors

Product specification

NPN 9 GHz wideband transistor

BFS540
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Fig.14 Common emitter input reflection coefficient (S11).
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NPN 9 GHz wideband transistor BFS540
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¢ Fig.17 Common emitter output reflection coefficient (Szy).
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NPN 2 GHz wideband transistor BFT25

DESCRIPTION PINNING
NPN transistor in a plastic SOT23 PIN DESCRIPTION
envelope.
. Code: Vip

It is primarily intended for use in RF | T—
low power amplifiers, such as in 5 it Qs
pocket phones, paging systems, etc. Qrmiter
The transistor features low current 3 collector
consumption (100 pA to 1 mA); due to
its high transition frequency, it also Wi Hz
has excellent wideband properties -

. p s Top view MSB003
and low noise up to high frequencies.

Fig.1 SOT23.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. | UNIT
Veeo collector-base voltage open emitter - 8 Vv
Vceo collector-emitter voltage open base - 5 \
ls DC collector current - 6.5 mA
Piot total power dissipation up to Ts = 167 °C; note 1 - 30 mw
fr transition frequency lc=1mA; Vcg =1V, f=500 MHz; 2.3 - GHz
Tamb=25°C

Cre feedback capacitance lc=1mA; Vcg=1V, f=1MHz - 0.45 pF
Tamb=25"°C

Gum maximum unilateral power gain | lIc =1 mA; Vgg =1 V; f = 500 MHz; 18 - dB
Tamp = 25°C

F noise figure lc=1mA; Vcg =1V, f =500 MHz; 3.8 - dB
Tamb =25 °C

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 8 \
Vceo collector-emitter voltage open base 5 \
VeBo emitter-base voltage open collector 2 Vv
lc DC collector current 6.5 mA
lem peak collector current f>1MHz 10 mA
Prtot total power dissipation up to Tg = 167 °C; note 1 30 mW
Tstg storage temperature 150 G
T junction temperature 175 °C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 2 GHz wideband transistor BFT25
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihj-s thermal resistance from junction to up to Tg = 167°C; note 1 260 K/IW
soldering point
Note
1. Ts=is the temperature at the soldering point of the collector tab.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=5V - - 50 nA
hee DC current gain lc=10 yA; Vge=1V 20 30 -
lc=1mA;Veg=1V 20 40 =
fr transition frequency lc=1mA;Vee=1V;f=500MHz |1.2 23 - GHz
Cc collector capacitance le=ig=0;Veg=05V;f=1MHz |- - 0.6 pF
Ce emitter capacitance lc=ic=0;Vgg=0; f=1MHz - - 0.5 pF
Cre feedback capacitance lc=1mA;Veg=1V; f=1MHz - - 0.45 pF
Tamp= 25 °C
Gum maximum unilateral power gain | lc =1 mA; Vgg =1 V; f =500 MHz; |- 18 - dB
(note 1) Tarmp=25"C
lc=1mA; Vge =1V, f=800 MHz; |- 12 - dB
Tamb =25 °C
E noise figure lc=01mA;Vce=1V, - 5.5 - dB
f =500 MHz; Tamp =25 °C
lc=1mA; Vge=1V; =500 MHz; |- 3.8 - dB
Tamb = 25 °C
Note

1. Gywm is the maximum unilateral power gain, assuming S+ is zero and

Gym = 10log

[Sz1[°
1~ [Baa] 3 18l
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NPN 2 GHz wideband transistor BFT25
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NPN 2 GHz wideband transistor BFT25

MEA916

Ic =1mA; Vog=1V; Tamp = 25 °C.
Z,=50Q.

Fig.6 Common emitter input reflection coefficient (S11).

90° MEA918

lc =1mA; Vg = 1V; Tamy = 25 °C.

Fig.7 Common emitter forward transmission coefficient (Sz1).
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NPN 2 GHz wideband transistor BFT25
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Fig.8 Common emitter reverse transmission coefficient (S12).
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Fig.9 Common emitter output reflection coefficient (Szo).
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NPN 5 GHz wideband transistor

BFT25A

FEATURES

e Low current consumption
(100 uA — 1 mA)

e Low noise figure

e Gold metallization ensures
excellent reliability.

DESCRIPTION

The BFT25A is a silicon npn
transistor, primarily intended for use
in RF low power amplifiers, such as
pocket telephones and paging
systems with signal frequencies up to

2 GHz.

The transistor is encapsulated in a
3-pin plastic SOT23 envelope.

QUICK REFERENCE DATA

PINNING
PIN |  DESCRIPTION
Code: V10
1 base
2 emitter
3 collector

I:la

1] Elz

Top view MSB003

Fig.1 SOT23.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 8 \"
Vceo collector-emitter voltage open base - - 5 \%
Ic DC collector current - - 6.5 mA
Piot total power dissipation up to Tg = 165 °C; - - 32 mwW
note 1
hee DC current gain lc=0.5mA; Vcg=1V 50 80 200
fr transition frequency lc=1mA;Vge=1V; 3.5 5 - GHz
Tamb = 25 °C; f = 500 MHz
Gum maximum unilateral power lc=05mA;Vee=1V,; - 15 - dB
gain Ty =25 °C; f=1 GHz
F noise figure ['=Topt; lc=05mA; Vee=1V; - 1.8 - dB
Tamb =25 °C; f= 1 GHz
I'= Fopt; IC =1mA; VCE =1V; = 2 — dB
Tamp =25 °C} f= 1 GHZ
Note

1. Tsis the temperature at the soldering point of the collector tab.

December 1997

614




Philips Semiconductors Product specification

NPN 5 GHz wideband transistor BFT25A

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 8 Vv
Vceo collector-emitter voltage open base - 5 \
VEeBo emitter-base voltage open collector - 2 \

Ic DC collector current - 6.5 mA
Piot total power dissipation up to Tg = 165 °C; - 32 mW

note 1

Tstg storage temperature -65 150 °C

T; junction temperature - 175 °€C
THERMAL RESISTANCE

SYMBOL PARAMETER THERMAL RESISTANCE

Rih j-s from junction to soldering point (note 1) 260 K/W

Note

1. Tsis the temperature at the soldering point of the collector tab.

CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Vgg=5V - - 50 nA
hee DC current gain lc=05mA; Vcg=1V 50 80 200
fr transition frequency lc=1mA;Vce=1V,; 35 |B - GHz
Tamb = 25 °C; f = 500 MHz
Cre feedback capacitance lc=ic=0;Veg=1V;f=1MHz - 0.3 |0.45 |pF
Gum maximum unilateral power lc=05mA;Vcg=1V; - 15 |- dB
gain (note 1) Tarp:= 25/°C;if =1 GHZ
F noise figure I'=Topt; lc=05mA; Vee=1V; - 18 |- dB
Tamp'= 25 °C; f=1GHz
I'=Topt; lc=1mMA; Vg =1V, - 2 - dB
Tamp= 25 °C;f =1 GHz
Note
1. Gywm is the maximum unilateral power gain, assuming S+ is zero and
2
5
Gym = 10 log 12|

dB
(1-18145(1 = [S2%)
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NPN 5 GHz wideband transistor BFT25A
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NPN 5 GHz wideband transistor BFT25A

In Figs 6 to 9, Gypm = maximum unilateral power gain;
MSG = maximum stable gain; Gnax = maximum available

gain.
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Fig.6 Gain as a function of collector current. . ) )
. Fig.7 Gain as a function of collector current.
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NPN 5 GHz wideband transistor BFT25A
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NPN 5 GHz wideband transistor BFT25A
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NPN 5 GHz wideband transistor BFT25A
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Fig.15 Common emitter input reflection coefficient (S11).
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Fig.16 Common emitter forward transmission coefficient (Sy1).
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NPN 5 GHz wideband transistor BFT25A
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PNP 5 GHz wideband transistor BFT92
DESCRIPTION PINNING
PNP transistor in a plastic SOT23 PIN DESCRIPTION
lope.
el b Code: W1p
It is primarily intended for use in RF 1 base |:| 3
wideband amplifiers, such as in aerial 5 it
amplifiers, radar systems, Sl
oscilloscopes, spectrum analyzers, 3 collector
etc. The transistor features low A Hz
intermodulation distortion and high -
power gain; due to its very high Topview  wsea
transition frequency, it also has
excellent wideband properties and
low noise up to high frequencies.
Fig.1 SOT23.
NPN complements are BFR92 and
BFR92A.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - -20 Vv
Vceo collector-emitter voltage open base - -15 \Y
Ic DC collector current - -25 mA
Piot total power dissipation up to Ts = 95 °C; note 1 - 300 |mW
fr transition frequency Ic=-14 mA; Vcg =-10V; f=500 MHz |5 - GHz
Cre feedback capacitance lc=-2mA;Vee=-10V; f=1MHz 0.7 - pF
Gum maximum unilateral power gain lc=-14 mA; Ve =-10V; 18 - dB
f =500 MHz; Tymp =25 °C
F noise figure lc=-5mA; Vcg =-10V; f = 500 MHz; 25 - dB
Tamp =25 °C
dim intermodulation distortion lc=-14 mA; Ve =-10 V; RL =75 Q; -60 - dB
Vo =150 mV; Tamb =25 °C;
f(prq-n = 493.25 MHz
Note

1. Tsis the temperature at the soldering point of the collector tab.
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PNP 5 GHz wideband transistor BFT92
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter = -20 \
Vceo collector-emitter voltage open base - -15 Vv
VeBo emitter-base voltage open collector - -2 Vv
Ic DC collector current - -25 mA
lem peak collector current f>1MHz - -35 mA
Prot total power dissipation upto Ts=95°C; note 1 |- 300 mwW
Tstg storage temperature -65 150 °C
T junction temperature - 175 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rihj-s thermal resistance from junction to up to Tg = 95 °C; note 1 260 K/W
soldering point
Note

1. Tsis the temperature at the soldering point of the collector tab.
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PNP 5 GHz wideband transistor BFT92
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=-10V; - - -50 |nA
hre DC current gain lc=-14 mA; Vg =-10V 20 |50 |-
fr transition frequency lc=-14 mA; Vce=-10V; - 1) - GHz
f =500 MHz
Ce collector capacitance le=ig=0;Vgg=-10V;f=1 MHz - 0.75 |- pF
Ce emitter capacitance lc=ic=0;Vgg=-0.5V;f=1MHz = 08 |- pF
Cra feedback capacitance lc=-2mA; Vce=-10V; f=1MHz - 0.7 |- pF
Gum maximum unilateral power gain Ilc=-14 mA; Vge=-10 V; - 18 |- dB
(note 1) f =500 MHz; Tamp =25 °C
F noise figure lc=-5mA; Veg=-10V; - 25 |- dB
f=500 MHz; Tamp =25 °C
Vo output voltage note 2 - 150 |- mV
Notes

1. Gym is the maximum unilateral power gain, assuming S;» is zero and
5.2
| 21|
2 2

(1= S44] (1 =S5 ")

Gym = 10 log

2. dim=-60dB (DIN 45004B); Ic =14 mA; Vcg =-10 V; RL =75 ;
Vp =V, at dim = =60 dB; f, = 495.25 MHz;
Vg =V, -6 dB; fq = 503.25 MHz;
=V, -6 dB; f, = 505.25 MHz;
measured at fpq.r = 493.25 MHz.
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PNP 5 GHz wideband transistor BFT92
MEA347
_24vV 100 T
h
820 FE
Q 75
680 pF 50 ——
o 750
25
16Q
MEA919 0
0 10 20 o (may 30
L2 = L3 =5 uH Ferroxcube choke, catalogue
number 3122 108 20150.
L1 =4 turns 0.35 mm copper wire; Vee=-10V; Tj=25°C.
winding pitch 1 mm; internal diameter 4 mm. !
Fig.2 Intermodulation distortion test circuit. Fig.3 DC current gain as a function of collector
current.
MEA920 MEA344
1 6
Ce %
(0F) Tl fr
0.8 (GHz)
\,\ B /
4 /
0.6 /
/4
0.4
2
0.2
. 20 ©
0 10 Vg (V) 0 10 20 o may 30
le=ig=0;f=1MHz Tj=25°C. Vee =-10V; f =500 MHz; T, = 25 °C.
Fig.4 Collector capacitance as a fun<tion of Fig.5 Transition frequency as a function of
collector-base voltage. collector current.
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MEA921 MEA465

5 6 T
. F
(dB) (dB) /
. 5
P i
L~ 4 //
3
L~
>~ ; I /
V]
2
2

: 1
i 0 5 10 15 20 25 010‘1 1 f (GHz) 10

-1 (mA)

Vee=-10V; Zs =opt.; f = 500 MHz; Tamp = 25 °C.

Fig.6 Minimum noise figure as a function of
collector current.

le=—2 mA; Vce =-10 V; Zs = opt.; Tamp = 25 °C.

Fig.7 Minimum noise figure as a function of
frequency.

November 1992

626




Philips Semiconductors

Product specification
TR T SN R P S il SR, il R B § B R R e ARSI N M O A R T R R R D R

PNP 4 GHz wideband transistor BFT92W
FEATURES DESCRIPTION
High power gain Silicon PNP transistor in a plastic,
B o SOT323 (S-mini) package. The 3
Sgg”z‘ ::?g;.z:;:ﬁ? e BFT92W uses the same crystal as the F'
¥ SOT23 version, BFT92.
e SOT323 (S-mini) package.
PINNING E 1 B 2
APPLICATION _
. PIN DESCRIPTION Top view Mocero
It is intended as a general purpose
transistor for wideband applications 1 base iarking vode: Wi,
up to 2 GHz. 2 emitter
3 solleotor Fig.1 SOT323.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veeo collector-base voltage open emitter - - -20 \
Vceo collector-emitter voltage open base = - -15 Vv
lc collector current (DC) - - -35 mA
Piot total power dissipation up to Ts = 93 °C; note 1 - - 300 mW
hee DC current gain lc=-15mA; Vge=-10V 20 50 -
Cre feedback capacitance lc=0;Veg=-10V;f=1MHz |- 0.5 = pF
fr transition frequency lc=-15mA; Ve =-10V; -~ 4 - GHz
f =500 MHz
Gum maximum unilateral power gain | lc = -15 mA; Vce =-10V; - 17 - dB
f=500 MHz; Tamp =25 °C
E noise figure lc=-5mA; Vce=-10V; - 25 - dB
f =500 MHz
T junction temperature - — 150 °C
Note

1. Tgis the temperature at the soldering point of the collector pin.
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PNP 4 GHz wideband transistor BFT92W
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -20 \Y
Vceo collector-emitter voltage open base - -15 \Y
VeBo emitter-base voltage open collector - -2 \
Ic collector current (DC) - -25 mA
Ptot total power dissipation up to Ts = 93 °C; note 1 - 300 mwW
Tstg storage temperature -65 +150 °C
T; junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point | up to Ts = 93 °C; note 1 190 K/w
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lcso collector cut-off current le=0;Veg=-10V - - -50 nA
heg DC current gain lc=-15mA; Vge=-10V 20 50 -
fr transition frequency lc=-15mA; Vee=-10V; - 4 - GHz
f =500 MHz; Tamp = 25 °C
Ce collector capacitance le=ig=0;Veg=-10V; - 0.65 - pF
f=1MHz
Ce emitter capacitance Ic=ic=0;Veg=-0.5V; - 0.75 - pF
f=1MHz
Cre feedback capacitance lc=0;Veg=-10V; - 0.5 - pF
f=1MHz
Gum maximum unilateral power gain; |lg=-15mA; Vce=-10V,; - 17 - dB
note 1 f=500 MHz; Tamp =25 °C
lc==15mA; Vce=-10V; - 11 - dB
F=1 GHZI Tgnp =25°C
F noise figure [s =Topt; Ic = -5 mA; - 2.5 - dB
Vce=-10V; f = 500 MHz
Is = Topt; lc ==5 mA; == 3 - dB
Vee=-10V;f=1GHz
Note
|21/

1. Gywm is the maximum unilateral power gain, assuming sq» is zero. Gywm = 10 log
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PNP 4 GHz wideband transistor BFT92W
400 MLB540 60 MLB541
Ptot =
(mW) hEe
300
\ 40
200 \\
\ 20
100 \
0 0
0 50 100 50 200 0 10 20 30
T ((96) -1c(mA)
Vee=-10V;Tj=25 °C.
Fig.3 DC current gain as a function of collector
Fig.2 Power derating curve. current, typical values.
MLB542 MLB543
1 6
Cre
(pF) fT
0.8 (GHz)
AT Vee=
4 -10V
N BE
0.6 9% ‘
~—r—— A N 5V
= e
/1
2
0.2
0 0
0 4 8 12 16 20
“Veg ) 1 10 1 (mA) 10
Ic=0;f=1MHz f = 500 MHz; Tamp = 25 °C.
Fig.4 Feedback capacitance as a function of Fig.5 Transition frequency as a function of
collector-base voltage, typical values. collector current, typical values.
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PNP 4 GHz wideband transistor BFT92W

30 MLB544 30 - MLB545
gain gain
(dB) (dB)

20 — MSG 20

Gum
] e MSG
10 10 —=1 l Gum
0 ) 0 \
0 10 20 30 0 10 20 30
-lg (mA) ~lg (mA)

f =500 MHz; Vgg =-10 V.
MSG = maximum stable gain.

Fig.6 Gain as a function of collector current,
typical values.

f=1GHz Veg=-10 V.
MSG = maximum stable gain.

Fig.7 Gain as a function of collector current,
typical values.

Ic =5 mA; Vcg =-10 V.
MSG = maximum stable gain.

Fig.8 Gain as a function of frequency,
typical values.

50 MLB546 50 MLB547
gain gain
(dB) (dB)
40 40
GumN G UM N
5
| , \W\ | MSG \\\\
30 —MSG \ 30 R
N
~~~\ .
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. LT , i
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lc =-15mA; Vge =-10 V.
MSG = maximum stable gain.

Fig.9 Gain as a function of frequency,
typical values.
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PNP 4 GHz wideband transistor BFT92W

MLB548

Vee=-10V; Ic =-15 mA.

Fig.10 Common emitter input reflection coefficient (s11), typical values.

/
135° %
/ / \
00 | ' 40MHz |
20 10

135" \/450

o 900 MLB549

Vee=-10V; Ic=-15 mA.

Fig.11 Common emitter forward transmission coefficient (s21), typical values.
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PNP 4 GHz wideband transistor

90°

135°
—
3 GHz

5 04 03 02 1

45°

00[ I i [ 0;
180 30 MHz

\
\\

-135°

- 900

V)
///

-45°

MLB550

Vee=-10V; Ic =-15 mA.

Fig.12 Common emitter reverse transmission coefficient (s12), typical values.

90°
710
T08
+ 06
T04
T 0.2
A
=
0.5 1 2 5
180°— -0—+— — P i i AN, | ISR
40MHz
Sl
_5
[
=0.5 -2
~185%° -45°
MLB551 110

Vee=-10V; Ic =-15 mA.

Fig.13 Common emitter output reflection coefficient (sp0), typical values.
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PNP 4 GHz wideband transistor BFT92W
5 MLB552 6 MLB553
F F
(dB) 1 GHz (dB)
N -
4 500 MH 4 s
Z
4’/ // Ly -10 mA
P L1 .
-am
L1 AT 1 ] 4:::— -2mA
2 2
. 1 10 102 02 3 4
“Ig (mA) o 1 tHz) O
Vee=-10V. Vee=-10V.
Fig.14 Minimum noise figure as a function of Fig.15 Minimum noise figure as a function of
collector current, typical values. frequency, typical values.
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PNP 4 GHz wideband transistor BFT92W

f =500 MHz; Vcg = -10 V; Ic = -5 mA; Z, = 50 Q.

Fig.16 Common emitter noise figure circles, typical values.

90°

messs L 4o
f=1GHz; Vcg =-10V; Ic = -5 mA; Z, = 50 Q.

Fig.17 Common emitter noise figure circles, typical values.

May 1994 634



Philips Semiconductors Product specification
PNP 4 GHz wideband transistor BFT92W

SPICE parameters for the BFT92W crystal

SEQUENCE No. | PARAMETER VALUE UNIT SEQUENCE No. | PARAMETER VALUE UNIT
| — v | U "L
2 BF 33.58 - -

3 NF 1.009 = 38 FC 0.768 -
4 VAF 23.39 Y Note

5 IKF 99.53 mA 1. These parameters have not been extracted, the
6 ISE 87.05 A default values are shown.

7 NE 1.943 -

8 BR 4.947 -

9 NR 1.002 - Ceb

10 VAR 3.903 Vv 1t

11 IKR 5.281 mA

L1 LB L2

12 ISC 35.88 fA B B Co——4""""0C
13 NC 1.393 - =

14 RB 5.000 Q Coe T Coe

15 IRB 1.000 HA -17 ELE

16 RBM 5.000 Q MEGa5S

17 RE 1.000 Q 5

18 RC 10.00 Q

19(1) XTB 0.000 - E

20 EG 1.110 eV

21 XTI 3.000 - QLg = 50; QLg = 50; Qg e(f) = QLg eV(/fo);

20 CJE 746.6 fF fo = scaling frequency = 1 GHz.

23 VJE 600.0 mV Fig.18 Package equivalent circuit SOT323.
24 MJE 0.357 -

25 -)I-(:F :7322 ps List of components (see Fig.18)

26 £ -

57 VTF 155.6 e DESIGNATION VALUE UNIT
28 ITF 1.000 mA Coe ¢ £

29 PTF 45.00 deg Cet L i

30 cic 937.1 F Cee o L

31 VJC 396.4 mv L1 Dot L

32 MJC 0.200 - . U ul

33 XCJC 0106 |- P e i

34 TR 8.422 ns Le Q.89 s

350) cJs 0.000 E Le e L
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PNP 5 GHz wideband transistor BFT93
DESCRIPTION PINNING
PNP transistor in a plastic SOT23 PIN DESCRIPTION
BERIGDe. Code: X1p
It is primarily intended for use in RF 1 base
wideband amplifiers, such as in aerial o it l:l 3
amplifiers, radar systems, eimitier
oscilloscopes, spectrum analyzers, 3 collector
etc. The transistor features low
|ntermodglat|on dlst.omon anq high 1]:] I:I 5
power gain; due to its very high ;
transition frequency, it also has Top view MsB003
excellent wideband properties and
low noise up to high frequencies.
NPN complements are BFR93 and Fig.1 SOT23.
BFR93A.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - -15 |V
Vceo collector-emitter voltage open base - -12 |V
le DC collector current - -35 |mA
Piot total power dissipation up to Tg = 95 °C; note 1 - 300 mwW
fr transition frequency lc =-30 mA; Ve =-5V; f = 500 MHz; 5 - GHz
Tj=25°C
Ce feedback capacitance lc=-2mA;Veg=-5V;f=1MHz 1 - pF
Gum maximum unilateral power gain | lc =-30 mA; Vcg = -5 V; f = 500 MHz; 165 |- dB
Tamb =25 °C
F noise figure lc =-10 mA; Veg = -5 V; f = 500 MHz; 2.4 - dB
Tamb =25 °C
Vo output voltage dim = —60 dB; Ic = -30 mA; 300 |- mV
Vece=-5V;R.=75Q;
f(p+q-r) = 493.25 MHz
Note

1. Tsis the temperature at the soldering point of the collector tab.
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PNP 5 GHz wideband transistor

BFT93

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -15 \
Vceo collector-emitter voltage open base - -12 Vv
VeBo emitter-base voltage open collector - -2 Vv
lc DC collector current - -35 mA
lem peak collector current f>1MHz - -50 mA
Piot total power dissipation up to Ts = 95 °C; note 1 - 300 mW
Tstg storage temperature —65 150 °C
T junction temperature - 175 °C

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rinj-s thermal resistance from junction to up to Tg = 70 °C; (note 1) 260 K/W
soldering point

Note

1. Tsis the temperature at the soldering point of the collector tab.
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PNP 5 GHz wideband transistor BFT93

CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=-5V - - -50 nA
hee DC current gain lc=-830 mA; Vcg=-5V 20 50 -
fr transition frequency lc=-830 mA; Vce=-5V,; - 5 - GHz
f =500 MHz
Ce collector capacitance le=ig=0;Veg=-10V;f=1MHz |- 0.95 - pF
Ce emitter capacitance le=ic=0;Vegg=-05V;f=1MHz |- 1.8 - pF
Cre feedback capacitance lc=-2mA;Veg=-5V;f=1MHz |- 1 - pF
Gum maximum unilateral power gain | Ic =-30 mA; Vcg=-5V; - 16.5 - dB
(note 1) f=500 MHz; Tamp = 25 °C
= noise figure lc=-10mA; Vge=-5V; - 2.4 - dB
f =500 MHz; Tymp = 25 °C
Vo output voltage see Fig.2 and note 2 - 300 - mV
Notes

1. Gywm is the maximum unilateral power gain, assuming S+2 is zero and
.2
i 21|

dB.
(1=[Sy[*)(1 - [S2)

Gym = 10log

2. dim =-60dB (DIN 45004B); Ic =-30 mA; Vee =5 V; RL =75 Q;
Vp =V, at diy =-60 dB; f, = 495.25 MHz;
Vg =V, -6 dB; fg = 503.25 MHz;
Vi =V, -6 dB; f; = 505.25 MHz;
measured at fp,q_r) = 493.25 MHz.
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PNP 5 GHz wideband transistor BFT93
60 MEA382
-24V
hre
~—
40
output
75Q
20
750 |n DUT
16 Q
MEA383 10
0 10 20 30 40
-1 (mA)
L2 = L3 = 5 uH Ferroxcube choke, catalogue
number 3122 108 20150.
L1 =4 turns 0.35 mm copper wire; winding pitch Vee =-5V; Tj=25°C.
1 mm; internal diameter 4 mm. !
Fig.2 Intermodulation distortion test circuit. Fig.3 DC current gain as a function of collector
current.
MEA925 MEA381
2.0 6
Ce
(pF) f
16 (GHz) //
N 4 //
1.2
~ /
I~
B
0.8 =
2
0.4
0 0
0 4 8 12 16 20 0 10 20 30 40
~Veg V) -IG (mA)
lg =ig=0;f=1MHz Tj=25°C. Vee =-5V; f=500 MHz; T = 25 °C.
Fig.4 Collector capacitance as a function of Fig.5 Transition frequency as a function of
collector-base voltage. collector current.
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PNP 5 GHz wideband transistor BFT93
MEA923 MEA924
5 8
F
F
(dB) (@8)
4
6
/
A /
3
2 /|
7.
2 P
4’/
2 = S
1
0 0
0 10 20 30 40 50 101 1 f (GHz) 10
-l (mA)
Vee =-5V; Zs = opt.; f = 500 MHZ; Tams = 25 °C. lc =-2mA; Vgg = -5 V; Zs = opt.; Tamp = 25 °C.
Fig.6  Minimum noise figure as a function of Fig.7 Minimum noise figure as a function of
collector current. frequency.
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PNP 4 GHz wideband transistor BFT93W
FEATURES DESCRIPTION
High power gain Silicon PNP transistor in a plastic, 3
SOT323 (S-mini) package. The H

e Gold metallization ensures
excellent reliability

e SOT323 (S-mini) package.

BFT93W uses the same crystal as the
SOT23 version, BFT93.

Hi He

PINNING
APPLICATIONS Top view MBC870
o PIN DESCRIPTION
Itis intended as a general purpose
transistor for wideband applications 1 base BFTO3W Marking code: X1.
up to 2 GHz. 2 emitter
3 collector Fig.1 SOT3283.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veeo collector-base voltage open emitter - - -15 Vv
Veeo collector-emitter voltage open base - - -12 \
Ic collector current (DC) - - -50 mA
Ptot total power dissipation up to Tg = 93 °C; note 1 - - 300 mW
hee DC current gain lc=-30mA; Vg =-5V 20 50 =
Cre feedback capacitance lc=0;Vce=-5V;f=1MHz |- 1 - pF
fr transition frequency lc=-30mA; Vcg=-5V, - 4 - GHz
f =500 MHz
Gum maximum unilateral power gain | Ig = -30 mA; Vg =-5V; - 15.5 - dB
f =500 MHz; Tamp =25 °C
F noise figure lc=-10mA; Vcg=-5V; - 2.4 - dB
f =500 MHz
T junction temperature - = 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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PNP 4 GHz wideband transistor BFT93W
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - -15 \Y
Vceo collector-emitter voltage open base - -12 \Y
Vego emitter-base voltage open collector - -2 \%
Ic collector current (DC) = -50 mA
Ptot total power dissipation up to Ts = 93 °C; note 1 - 300 mW
Tstg storage temperature —65 +150 e
T junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to soldering point | up to Ts = 93 °C; note 1 190 K/W
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C (unless otherwise specified).
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
lcso collector cut-off current le=0;Veg=-5V - - -50 nA
hee DC current gain lc=-80mA; Veg=-5V 20 50 -
fr transition frequency lc=-830 mA; Vge=-5V; - 4 - GHz
f =500 MHz; Tymp = 25 °C
Ce collector capacitance le=ig=0;Veg=-5V; - 12 - pF
f=1MHz
Cs emitter capacitance lc=ic=0; Vgg =-0.5V; - 1.4 - pF
f=1MHz
Cre feedback capacitance Ic=0;Vge=-5V,; - 1 - pF
f=1MHz
Gum maximum unilateral power lc=-80mA; Veg=-5V, - 15.5 - dB
gain; note 1 f =500 MHz; Tamp = 25 °C
Ilc=-80mA; Vcg=-5V; - 10 - dB
F="1GHZ Tonii=25C
F noise figure Is =Topt Ilc =10 mA; - 2.4 - dB
Vee=-5V; f=500 MHz
I's = Topt; Ic = =10 mA; - 3 - dB
Vee=-5V;f=1GHz
Note

1.
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642

Gy is the maximum unilateral power gain, assuming s1» is zero. Gym = 10 log

521 dB.
(1= 844]2)(1 = [s252)




Philips Semiconductors

Product specification

PNP 4 GHz wideband transistor BFT93W
400 L 60 MLB425
Ptot
(mW) hee e
300
& 40 T
200 \\
i 20
100 \
0 | O ||
0 50 100 150 200 0 10 20 30 40
Ts (°C) -IC(mA)

point temperature.

Fig.2 Power derating as a function of the soldering

Vee=-5V; Tj=25°C.

Fig.3 DC current gain as a function of collector
current, typical values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage, typical values.
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f=500 MHz; Tamp = 25 °C.

Fig.5 Transition frequency as a function of
collector current, typical values.
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PNP 4 GHz wideband transistor BFT93W
30 MLB428 30 MLB423
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Vee =-5V; f =500 MHz.

Fig.6 Gain as a function of collector current,
typical values.
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Fig.7 Gain as a function of collector current,
typical values.
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Fig.8 Gain as a function of frequency,
typical values.
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Fig.9 Gain as a function of frequency,
typical values.

March 1994

644



Philips Semiconductors Product specification

PNP 4 GHz wideband transistor BFT93W

Ve =-10 V; Ig =-30 mA.

Fig.10

- / B
180° | t / T 0°
50

_1350\ N

- 90° MLB435

Voe =10 V; I = =30 mA.

Fig.11 Common emitter forward transmission coefficient (sz1), typical values.
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PNP 4 GHz wideband transistor BFT93W

9

00
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3 GHz
-
00{5 0.4 01.3 01.2 0‘.1 5
180 40 MHz B
-135° -45°

-90° MLB436

Vee=-10V; Ic =-30 mA.

Fig.12 Common emitter reverse transmission coefficient (s12), typical values.
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Vee=-10V; Ic =-30 mA.

Fig.13 Common emitter output reflection coefficient (s22), typical values.
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PNP 4 GHz wideband transistor BFT93W
6 MLB432 6 MLB433
F
i dB;
(dB) . lg=
/-30 mA
A 16Hz /
4 i 4
VT Ay omA
e Bl
L1 4 = A A-5 mA[
T ’/ ///////
2 > 2 V/
% 10 i‘ 102 052 3 4
-1 (mA) 10 10 trg 10
Vee=-5V. Vee=-5V.
Fig.14 Minimum noise figure as a function of Fig.15 Minimum noise figure as a function of
collector current, typical values. frequency, typical values.
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PNP 4 GHz wideband transistor BFTO93W

T08
T 06
T 04

T 0.2

Vee=-5V; Ic =-10 mA; f = 500 MHz; Z, = 50 Q.

Fig.16 Common emitter noise figure circles, typical values.

Vee =-5V; lg=-10 mA; f = 1 GHz; Zo = 50 Q.

Fig.17 Common emitter noise figure circles, typical values.
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PNP 4 GHz wideband transistor BFT93W
SPICE parameters for the BFT93W crystal
SEQUENCE No. | PARAMETER | VALUE | unit | |SEQUENCE No.| PARAMETER | VALUE | UNIT
1
IS 835 1 ah 3521; CJS 0.000 F
> BF 48.56 _ 36(1) VJS 750.0 mV
3 NF 1.000 — 37 MJS 0.000 -
4 VAF 19.01 v 38 FC 811.6 m
5 IKF 146.8 mA Note
6 ISE 90.94 fA 1. These parameters have not been extracted, the
7 NE 1.749 _ default values are shown.
8 BR 12.18 -
9 NR 997.6 m
C
10 VAR 3.374 v =l
11 IKR 6.742 mA .
12 ISC 23.42 fA L1 L L2
13 NC 1.449 - ¥ 2 . e
14 RB 10.00 Q O E = Ceo
15 IRB 1.000 HA L
16 RBM 10.00 Q -
MBC964
17 RE 200.0 mQ
18 RC 3.800 Q 1
19(1) XTB 0.000 - <
2001 EG 1.110 EV
2101 XTI 3.000 -
22 CJE 1.570 pF Qlg = 50.; QLg =50; Qlgg(f) = QLB,E\/(VFC):
Fc = scaling frequency = 1 GHz.
23 VJE 600.0 mV
24 MJE 382.2 m Fig.18 Package equivalent circuit SOT323.
25 TF 14.85 ps
26 XTF 2.209 - List of components (see Fig.18).
2 il i . DESIGNATION VALUE UNIT
28 ITF 14,37 mA
Cha 2 fF
29 PTF 0.000 deg
Cu 100 fF
30 cJC 1.995 pF
Coo 100 fF
31 vJC 584.4 mvV
L1 0.34 nH
32 MJC 281.3 m
L2 0.10 nH
33 XCJC 120.0 m
34 TR 3.000 ns Le nigd i
. Lg 0.60 nH
Lg 0.60 nH
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Philips Semiconductors Product specification

PNP 4 GHz wideband transistor BFTO3W

Table 1 Common emitter scattering parameters: Vcg = -5 V; Ic = -5 mA.

S11 S21 S12 S22
(M:-Iz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE glg;
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.759 -20.5 11.294 165.0 0.023 78.5 0.945 -12.3 | 345

100 0.711 -49.0 10.079 147.7 0.050 64.5 0.834 -27.8 | 283

200 0.630 -88.0 8.082 126.7 0.076 51.2 0.631 -44.0 | 225

300 0.586 -113.6 6.355 113.1 0.090 451 0.491 -52.8 | 19.1

400 0.566 -130.5 5.116 104.1 0.099 429 0.403 -58.5 | 16.6

500 0.557 -141.8 4.266 97.5 0.107 42.8 0.349 -62.5 | 14.8

600 0.551 -150.5 3.653 92.2 0.113 437 0.316 -65.2 | 13.3

700 0.546 -157.1 3.193 87.7 0.120 44.9 0.293 -66.8 | 12.0

800 0.543 -162.7 2.838 83.9 0.127 46.2 0.277 -67.7 | 10.9

900 0.541 -167.6 2.551 80.4 0.133 47.6 0.263 -68.1 | 9.9
1000 0.541 -172.0 2.323 77.4 0.140 491 0.249 -68.7 | 9.1
1200 0.549 -179.4 1.975 71.7 0.153 51.6 0.223 -718 | 7.7
1400 0.559 174.8 1.737 66.4 0.168 53.8 0.212 -783 | 6.6
1600 0.565 170.3 1.555 61.7 0.183 55.2 0.215 -845| 57
1800 0.566 165.6 1.420 57.T 0.197 56.8 0.220 -875| 49
2000 0.575 160.5 1.310 54.2 0.213 58.3 0.215 -91.0 | 4.3
2200 0.594 156.3 1.217 51.1 0.228 59.7 0.208 -98.1 3.8
2400 0.613 153.7 1.135 47.7 0.242 60.6 0.217 -107.7 3.4
2600 0.623 151.4 1.064 44.8 0.255 60.9 0.242 -1141| 29
2800 0.618 148.2 1.019 417 0.271 61.5 0.264 -1169 | 2.6
3000 0.621 144.5 0.975 39.3 0.289 61.9 0.275 -119.3 | 22

Table 2 Noise data: Vcg = -5 V; Ic = -5 mA.
f Fmin Topt R
(MHz) (dB) (ratio) (deg) ;
500 1.80 0.307 86.5 0.320
1000 2.55 0.358 121.0 0.280
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PNP 4 GHz wideband transistor BFT93W

Table 3 Common emitter scattering parameters: Vgg = -5 V; Ic = =10 mA.

Sq4 S21 S12 S22
(M:-Iz) MAGNI:I‘UDE ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE (C;UB";
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.608 -31.5 18.195 160.2 0.020 75.6 0.900 -18.0 | 344
100 0.571 -721 15.044 138.8 0.041 60.6 0.725 -38.4 | 285
200 0.538 -114.5 10.475 117.4 0.059 51.1 0.490 -56.6 | 23.1
300 0.531 -136.1 7.676 106.0 0.070 49.3 0.360 -66.3 | 19.7
400 0.531 -149.0 5.989 98.6 0.079 50.2 0.287 -73.0 | 174
500 0.532 -157.3 4.907 93.2 0.088 51.8 0.245 -779 | 155
600 0.534 -163.6 4.161 88.9 0.097 53.8 0.221 -81.4 | 141
700 0.533 -168.6 3.613 85.1 0.106 55.4 0.204 -83.2 | 128
800 0.532 -172.9 3.195 81.8 0.116 56.9 0.192 -84.2 | 117
900 0.534 -176.8 2.866 78.8 0.125 58.1 0.179 -84.5 | 10.7
1000 0.535 179.7 2.603 76.2 0.135 59.3 0.167 -85.3 9.9
1200 0.545 173.7 2.206 712 0.153 61.0 0.145 -90.1 8.5
1400 0.557 169.2 1.931 66.6 0.172 62.0 0.140 -98.7 7.4
1600 0.561 165.5 1.724 62.2 0.191 62.3 0.149 -104.6 6.5
1800 0.563 161.2 1.570 58.5 0.208 62.7 0.154 -106.3 5.7
2000 0.574 156.6 1.447 55.2 0.227 63.2 0.150 -109.4 5.0
2200 0.593 153.0 1.343 52.4 0.244 63.7 0.148 -117.9 45
2400 0.612 150.6 1.251 49.2 0.260 64.0 0.165 -127.5 41
2600 0.620 148.8 1.171 46.3 0.274 63.5 0.192 -131.8 3.6
2800 0.616 146.0 1.122 43.2 0.290 63.3 0.213 -132.1 33
3000 0.618 142.3 1.074 40.7 0.309 63.2 0.223 -133.3 29

Table 4 Noise data: Vgg = -5 V; Ic =-10 mA.

f Fmin Topt R
(MHz) (dB) (ratio) (deg) ’

500 2.40 0.304 94.7 0.430
1000 2.90 0.321 136.9 0.270
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PNP 4 GHz wideband transistor BFT93W

Table 5 Common emitter scattering parameters: Vcg = -5 V; Ig = -20 mA.

S11 S21 S12 S22
(M:-Iz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE (C:luan;
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.450 —49.1 25.274 154.6 0.018 72.5 0.830 -24.1 | 341
100 0.475 -99.1 18.682 130.2 0.034 59.2 0.608 -479 | 28.5
200 0.502 -135.9 11.661 110.7 0.047 54.5 0.379 -67.2 | 23.3
300 0.516 -151.8 8.244 101.0 0.058 55.6 0.270 =779 | 20.0
400 0.526 -161.1 6.342 94.7 0.068 58.1 0.215 -86.1 | 17.7
500 0.530 -167.1 5.156 90.2 0.079 60.1 0.185 -925 | 15.8
600 0.534 -171.9 4.350 86.3 0.089 61.9 0.169 -96.7 | 14.4
700 0.535 -175.7 3.768 83.0 0.101 63.2 0187 -98.7 | 13.1
800 0.536 -179.1 3.326 80.1 0.112 64.0 0.147 -99.8 | 12.0
900 0.538 177.7 2.980 77.3 0.123 64.8 0.137 -100.5 | 111

1000 0.541 174.9 2.703 74.9 0.134 65.4 0.127 -101.9 | 10.2
1200 0.554 169.8 2.285 70.3 0.154 66.2 0.111 -109.1 8.8
1400 0.566 166.1 1.995 65.9 0.175 66.6 0.112 -118.8 77
1600 0:571 162.6 1.777 61.7 0.195 66.0 0.125 -122.9 6.8
1800 0.573 158.8 1.616 58.2 0.214 66.0 0.130 -123.1 6.0
2000 0.585 154.4 1.488 55.0 0.234 66.1 0.127 -126.2 5.3
2200 0.604 151.0 1.380 52.4 0.252 66.2 0.130 -135.1 4.8
2400 0.624 148.8 1.285 49.4 0.268 66.2 0.152 -143.0 4.4
2600 0.633 1471 1.200 46.6 0.282 65.5 0.180 -144.7 3.9
2800 0.626 144.3 1.148 43.5 0.299 65.0 0.199 -143.3 35
3000 0.629 140.8 1.100 41.0 0.319 64.7 0.208 -143.7 32
Table 6 Noise data: Vcg =-5V; Ic = —20 mA.
f Fmin Topt R
(MHz) (dB) (ratio) (deg) "
500 2.80 0.301 100.8 0.610
1000 3.60 0.356 152.2 0.280
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PNP 4 GHz wideband transistor BFT93W

Table 7 Common emitter scattering parameters: Vgg = -5 V; Ic = -30 mA.

§ S11 S21 $12 S22 Gu

(MHz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE (dB)
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.382 -62.3 28.063 151.4 0.016 71.2 0.781 -27.1 | 337
100 0.453 -113.1 19.479 126.1 0.030 58.8 0.543 -51.8 | 28.3
200 0.502 -144.8 11.682 107.7 0.043 56.8 0.327 -70.7 | 23.1
300 0.521 -158.0 8.162 98.8 0.054 58.9 0.232 -81.5| 19.8
400 0.532 -165.8 6.248 92.9 0.065 61.4 0.185 —89:9 | 17.5
500 0.537 -170.8 5.069 88.6 0.076 63.4 0.161 -96.5 | 15.7
600 0.542 -174.9 4.269 84.9 0.088 65.0 0.148 -100.5 | 14.2
700 0.543 -178.2 3.692 81.7 0.099 65.8 0.139 -102.3 | 13.0
800 0.545 178.7 3.258 78.8 0111 66.4 0.131 -103.2 | 11.9
900 0.548 176.0 2.917 76.1 0.122 67.0 0.123 -103.6 | 10.9
1000 0.552 173.2 2.644 73.8 0.133 67.4 0.114 -104.8 | 10.1
1200 0.565 168.6 2.233 69.2 0.154 68.0 0.101 -112.5 8.7
1400 0.577 165.0 1.948 64.9 0.175 68.2 0.105 -121.9 7.6
1600 0.584 161.7 1.734 60.8 0.195 67.5 0.119 -125.4 6.7
1800 0.586 157.9 1.877 57.3 0.214 67.3 0.125 -125.0 5.8
2000 0.598 153.6 1.451 54.2 0.234 67.3 0.124 -128.3 52
2200 0.620 150.3 1.345 51.5 0.252 67.5 0.129 -137.0 4.8
2400 0.639 148.1 1:251 48.7 0.269 67.5 0.152 -144.6 4.3
2600 0.646 146.3 1.169 46.0 0.284 66.6 0.181 -146.1 3.8
2800 0.642 143.4 1.118 43.0 0.300 66.2 0.200 -144.7 3.4
3000 0.644 139.8 1.071 40.5 0.321 65.7 0.210 -145.0 3.1

Table 8 Noise data: Vcg = -5 V; Ic = =30 mA.

f Frmin Topt R
(MHz) (dB) (ratio) (deg) "
500 3.40 0.308 104.2 0.830
1000 4.20 0.380 164.0 0.310
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PNP 4 GHz wideband transistor BFT93W

Table 9 Common emitter scattering parameters: Vce =10 V; Ic = -5 mA.

S11 S21 S12 S22
(M:-Iz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE (GdUBh;
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.837 -16.8 11.098 166.4 0.020 80.4 0.947 -10.2 | 36.0
100 0.781 -40.2 10.061 150.4 0.046 67.6 0.856 -23.6 | 29.9
200 0.670 -73.9 8.331 130.4 0.073 54.7 0.674 -38.2 | 23.6
300 0.592 -98.6 6.727 116.7 0.088 48.3 0.537 -46.3 | 19.9
400 0.547 -116.1 5.490 107.3 0.098 45.8 0.447 -51.2 | 17.3
500 0.523 -128.7 4.616 100.5 0.106 45.2 0.389 -545 | 154
600 0.507 -138.6 3.971 94.9 0.114 45.6 0.352 -56.5 | 13.8
700 0.495 -146.1 3.476 90.3 0.121 46.4 0.327 -576 | 125
800 0.487 -152.5 3.094 86.3 0.129 47.3 0.309 -58.0 | 11.4
900 0.481 -158.1 2.782 82.6 0.136 48.2 0.294 -57.8 | 104
1000 0.478 -163.1 2.532 79.5 0.143 49.3 0.279 -57.8 9.5
1200 0.483 -171.8 2.155 73.7 0.156 51.0 0.250 -59.2 8.1
1400 0.493 -178.2 1.895 68.4 0.171 52.4 0.234 -63.8 7.0
1600 0.499 176.9 1.694 63.6 0.185 53.2 0.232 -69.2 6.1
1800 0.501 172.0 1.541 59.6 0.198 54.4 0.233 -71.8 5.3
2000 0.509 166.5 1.418 556.9 0.212 55.5 0.227 741 4.6
2200 0.529 161.8 1.317 52.6 0.224 56.5 0.215 -79.5 4.0
2400 0.550 158.8 1.228 49.0 0.236 57.2 0.215 -88.7 3.6
2600 0.564 156.7 1.148 45.9 0.246 57.5 0.232 -96.4 3.1
2800 0.564 153.7 1.100 42.8 0.259 58.2 0.253 -100.1 2.8
3000 0.569 150.0 1.051 40.2 0.274 58.9 0.262 -102.7 24

Table 10 Noise data: Vgg =-10V; Ig = -5 mA.

f Finin Fopt R
(MHz) (dB) (ratio) (deg) ’
500 2.00 0.340 73.0 0.440
1000 2.50 0.380 105.0 0.360
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PNP 4 GHz wideband transistor BFTO3W

Table 11 Common emitter scattering parameters: Vgg = -10 V; Ic = -10 mA.

S11 S21 S12 S22
(M:-Iz) MAGNI_TUDE ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE gqu)'
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.744 —24.2 18.034 162.0 0.019 77.2 0.902 -156.2 | 35.9
100 0.666 -56.4 15.339 142.3 0.040 63.6 0.757 -33.0 | 30.0
200 0.556 -95.4 11171 121.0 0.059 53.5 0.533 -49.6 | 24.0
300 0.507 -119.1 8.353 109.0 0.071 50.8 0.398 -579 | 20.5
400 0.485 -134.4 6.576 101.2 0.081 51.0 0.319 -63.2 | 18.0
500 0.474 -144.5 5.412 95.6 0.090 52.2 0.272 -66.9 | 16.1
600 0.469 -152.4 4.597 91.1 0.099 53.7 0.243 -69.2 | 14.6
700 0.465 -158.4 3.997 87.2 0.108 54.9 0.224 -70.3 | 13.3
800 0.461 -163.5 3.537 83.9 0.118 56.1 0.209 -70.3 | 12.2
900 0.459 -168.1 3.170 80.8 0.128 57.0 0.196 -69.7 | 11.2

1000 0.460 -172.3 2.875 78.2 0.137 57.8 0.183 -69.3 | 104
1200 0.469 -179.3 2.435 73.1 0.155 59.1 0.157 -71.0 8.9
1400 0.482 175.4 2.130 68.4 0.173 59.8 0.144 -77.4 78
1600 0.488 1715 1.898 64.1 0.191 59.7 0.147 -83.7 6.8
1800 0.489 167.2 1.723 60.4 0.207 59.9 0.150 -85.2 6.0
2000 0.501 162.2 1.584 57.0 0.224 60.3 0.144 -87.1 53
2200 0.522 158.0 1.469 54.0 0.239 60.6 0.134 -94.3 4.8
2400 0.543 155.4 1.367 50.7 0.253 60.7 0.140 -106.3 4.3
2600 0.557 153.8 1.278 47.8 0.264 60.3 0.162 -113.7 3.9
2800 0.556 151.0 1.222 44.7 0.278 60.4 0.183 -115.3 3.5
3000 0.560 147.6 1.168 421 0.295 60.4 0.192 -116.6 34

Table 12 Noise data: Vcg =-10V; Ig = -10 mA.

f Frin Topt R
(MHz) (dB) (ratio) (deg) "

500 2.40 0.270 83.0 0.400
1000 2.90 0.350 115.0 0.350
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PNP 4 GHz wideband transistor BFTO3W

Table 13 Common emitter scattering parameters: Vog = -10 V; Ic = -20 mA.

S11 S21 $12 S22
(M:lz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE ((:,UBM)I
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.655 -33.6 25.207 156.9 0.018 74.2 0.840 -20.3 | 35.8
100 0.568 -73.8 19.459 133.9 0.035 61.0 0.644 -41.3 | 29.8
200 0.487 -113.4 12.634 113.7 0.050 54.9 0.416 -58.0 | 24.0
300 0.463 -134.1 9.050 103.5 0.061 55.1 0.299 -66.3 | 20.6
400 0.456 -146.7 6.997 96.9 0.072 56.9 0.236 -72.0 | 18.2
500 0.453 -154.7 5.702 92.1 0.082 58.5 0.200 -76.3 | 16.3
600 0.453 -161.0 4.818 88.2 0.093 60.0 0.179 -79.0 | 14.8
700 0.451 -165.7 4171 84.8 0.104 61.0 0.165 -79.9 | 135
800 0.451 -169.9 3.683 81.8 0.115 61.8 0.155 -79.9 | 12.4
900 0.452 -173.7 3.297 79.0 0.126 62.4 0.143 -79.0 | 11.4
1000 0.454 -177.3 2.986 76.6 0.137 62.9 0.132 -785 | 10.6
1200 0.467 176.6 2.521 71.9 0.157 63.4 0.110 -81.6 9.2
1400 0.482 172.4 2.200 67.6 0.176 63.4 0.103 -90.5 8.0
1600 0.490 168.8 1.956 63.6 0.195 62.8 0.110 -97.4 71
1800 0.493 164.8 1.774 60.1 0.212 62.7 0.114 -98.0 6.2
2000 0.505 159.8 1.630 56.8 0.230 62.7 0.109 -100.1 5.6
2200 0.528 155.9 1.509 54.1 0.245 62.8 0.103 -109.7 5.0
2400 0.550 153.6 1.405 51.0 0.260 62.7 0116 -122.8 4.6
2600 0.563 151.9 1.312 48.1 0.273 62.2 0.141 -128.2 41
2800 0.562 149.2 1.2538 45.2 0.287 62.0 0.160 -127.8 3.7
3000 0.565 145.8 1.199 42.6 0.305 61.7 0.169 -128.3 3.4

Table 14 Noise data: Vocg = -10 V; I = -20 mA.

f Frmin Topt o
(MHz) (dB) (ratio) (deg) -

500 3.00 0.240 98.0 0.440
1000 3.60 0.320 131.0 0.400
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PNP 4 GHz wideband transistor BFT93W

Table 15 Common emitter scattering parameters: Veg = -10 V; Ic = =30 mA.

S11 S21 S12 S22
(M:-iz) MAGNI_TUDE ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE g‘g’;
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.617 -39.1 28.045 153.9 0.017 73.1 0.797 -22.6 | 354
100 0.529 -82.4 20.389 129.6 0.032 60.3 0.583 -44.1 | 29.4
200 0.464 -120.8 12.630 110.4 0.047 56.4 0.364 -59.3 | 237
300 0.449 -139.7 8.920 101.0 0.058 57.3 0.259 -66.3 | 20.3
400 0.446 -151.0 6.853 94.8 0.069 59.4 0.204 -71.2 | 179
500 0.446 -158.1 5.569 90.3 0.081 60.9 0.174 -75.0 | 16.0
600 0.448 -163.5 4.694 86.5 0.092 62.2 0.158 -77.2 | 145
700 0.449 -167.8 4.060 83.3 0.103 63.0 0.147 -77.7 | 13.2
800 0.450 -171.7 3.579 80.4 0.115 63.6 0.139 =771 | 121
900 0.452 -175.1 3.204 777 0.126 63.8 0.131 -759 | 11.2

1000 0.456 -178.5 2.902 75.4 0.136 64.1 0.122 -75.0 | 10.3
1200 0.472 175.9 2.448 70.8 0.157 64.3 0.103 -77.7 8.9
1400 0.488 171.7 2.134 66.6 0.176 64.2 0.097 -87.1 7.8
1600 0.498 168.1 1.898 62.5 0.194 63.6 0.106 -94.6 6.9
1800 0.502 164.0 1.721 59.1 0.211 63.4 0.112 =957 6.0
2000 0.516 159.3 1.580 56.0 0.229 63.5 0.108 -98.0 5.4
2200 0.539 155.4 1.464 53.2 0.245 63.7 0.103 -108.1 4.8
2400 0.562 152.9 1.362 50.2 0.260 63.6 0.116 -121.5 4.4
2600 0.575 151.2 1.273 47.4 0.272 63.0 0.141 -127.4 3.9
2800 0.573 148.4 1.217 44.5 0.287 62.9 0.162 -127.3 35
3000 0.576 144.7 1.164 42.0 0.305 62.6 0.172 -128.1 32
Table 16 Noise data: Vg = -10 V; Ig = =30 mA.
f Frin Topt R
(MHz) (dB) (ratio) (deg) :
500 3.60 0.250 101.0 0.550
1000 4.20 0.310 143.0 0.480
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Silicon MMIC amplifier

FEATURES

« Low current, low voltage

e Supply and RF output pin combined.

Very high power gain
Low noise figure
Integrated temperature compensated biasing

APPLICATIONS
e RF front end

« Wideband applications, e.g. analog and digital cellular
telephones, cordless telephones (PHS, DECT, etc.)

Radar detectors

¢ Low noise amplifiers

Satellite television tuners (SATV)
High frequency oscillators.

DESCRIPTION

Silicon MMIC amplifier consisting of an NPN double Marking code: A1.

polysilicon transistor with integrated biasing for low voltage
applications in a plastic, 4-pin dual-emitter SOT343R

package.

QUICK REFERENCE DATA

PINNING

Product specification

PIN

DESCRIPTION

GND

RFin

GND

AN =

Vs + RFout

2

Top view

MAM430

Vg+RFout

—1

BIAS
CIRCUIT

RFin GND

Fig.1 Simplified outline (SOT343R) and symbol.

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Vs DC supply voltage RF input AC coupled - 4.5 Vv
Is DC supply current Vys.out = 2.5 V; RF input AC coupled 4.5 - mA
MSG maximum stable gain Vys-our =2.5V; f=1.8 GHz; 19.5 - dB
Tamb =25 °C
NF noise figure Vys.our=2.5V;f=1.8GHz; Ts =T |1.3 - dB
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Silicon MMIC amplifier BGA2001

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vs supply voltage RF input AC coupled - 4.5 Vv

Is supply current (DC) forced by DC voltage on RF input - 30 mA
Ptot total power dissipation Ts<100°C - 135 mwW
Tsig storage temperature -65 +150 °C

T; operating junction temperature - 150 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT
Rihj-s thermal resistance from junction to soldering point 350 KW

CHARACTERISTICS
RF input AC coupled; Tj = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Is supply current Vys.out=1V - 0.7 - mA
VVS-OUT =25V 3 4.5 6 mA
Vys.ouT = 4.5 Vv = 11 = mA

MSG maximum stable gain | Vys.our=2.5V; - 22 - dB
lvs-out = 4 mA; f = 900 MHz
VVS-OUT =25 V; = 19.5 = dB
lvs-our =4 mA; f=1.8 GHz

|s21]2 insertion power gain | Vys.out=2.5V; - 18 = dB
lvs-out =4 MA,; f = 900 MHz
Vys.out=2.5V, = 14 = dB
lys-out =4 mA; f=1.8 GHz

PL load power at 1 dB gain compression point; | — -2 - dBm
Vvs.our=2.5V;
lys.out = 4.4 mA; f = 900 MHz;

NF noise figure Vysout=25V; = 1.3 - dB
lvs-out = 4 mA; f = 900 MHz;
I's= ropt
Vys.out = 2.5 V; = 1.3 = dB
lvs-out = 4 MA; f=1.8 GHz;
I's= ropt

IP3(in) input intercept point Vvs.out=2.5V; - -7.4 - dBm
lys-ouT = 4.4 MA; f = 900 MHz
VVS~OUT =2.5\; = -4.5 = dBm
lvs-out = 4.5 MA;
f=1800 MHz
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MGS606
200
100 pF R1 Piot
Vs (mw)
L1 150
c
O —— RFout
anp [[] Vs.ouT \
100 \
BGA2001 \
IN T f]aND = \
@)
T
Sl s % 50 100 150 200
T (°0)
Fig.2 Typical application circuit. Fig.3 Power derating curve.
MGS607 MGS608
12 6
lvs-ouTt
(mA) lvs-out
10 (8)— (mA)
12
" (S — 7)
©—| /
6 ®— 8 /

(4) /
“ /|
@® P

4
/
2 L P #
(1)—{
0 0 A
-40 0 40 80 120 0 1 2 3 4 5
Tamb (°C) Vys.out (V)
(1) Vvsour=1V (5) Vysoutr=3V
(2) Vvsour=15V (6) Vvsour=35V
(8) Vvsour=2V (7) Vvsour=4V
(4) Vvsour=25V (8) Vvsour=45V.
Fig.4 Bias current (lys-our) as a function of Fig.5 Bias current (lys-ouT) as a function of
ambient temperature with Vys.out as voltage at the output pin (Vys.ouT);
parameter; typical values. typical values.
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Silicon MMIC amplifier BGA2001
MGS609 MGS610
30 25
gain 5
(aB) (aB)
25 5 =
UM 20 /
— MSG =
20 || A Msa =T
v / 15 / UM
15 7
10 //
/
10
5 5
0 0
0 2 4 6 8 10 0 2 4 6 8 10
lvs-out (MA) lys-ouT (MA)
f =900 MHz. f=1800 MHz.

Fig.6 Gain as a function of bias current
(lvs-ouT); typical values.

Fig.7 Gain as a function of bias current
(lvs-ouT); typical values.

Vys.out =2.5V; lvs.out = 4 MA.

Fig.8 Gain as a function of frequency;
typical values.

MGS611
40
gain
(dB)  f—u_|
\\EUM
30
N
MSG \\ N
N
20
Nagpe
N
10
o 2 3 4
10 10 f (MHz) 10

MGS612
3
NFmin
(dB)
2.5 (1) N
N
2 ‘\
@[ N\ By
15 Ol 7dm
(4) \\\~~
==
1
0.5
|
0
107" 1 I (mA) 10

(1) f=2400 MHz
(2) f=1000MHz

(8) f=900 MHz
(4) f=1800MHz.

Fig.9 Minimum noise figure as a function of bias
current (lys-ouT); typical values.
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BGA2001

unstable region

source
o + 08
A5 unstable |
egion load |
T+ 0.6
+ 0.4
T0:2
180° ° 1o
f=900 MHz; Vyg.our=2.5V;
lys-out =4 mA; Z, =50 Q.
(1) G=22dB
(2) G=21dB
(3) G=20dB
(4) NF=1.3dB
(5) NF=15dB
(6) NF=1.7dB. 1.0
-90° MGS613
Fig.10 Noise, stability and gain circles; typical values.
unstable
region load
" - 1.0
unstable region
source T
+ 08
+ 0.6
T+ 04
F 02
180° 0° +0
f = 1800 MHz; Vys.out =25 V;
lys.out =4 mA; Z, =50 Q.
(1) G=19dB
(2) G=18dB
(8) G=17dB
(4) NF=1.3dB
(5) NF=1.5dB
(6) NF=1.7dB. 110
-90° MGS614
Fig.11 Noise, stability and gain circles; typical values.
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Silicon MMIC amplifier

-90° MGS615

Vvs.out =25 V; lys-out =4 MA; Z, = 50 Q.

Fig.12 Common emitter input reflection coefficient (s11); typical values.

Product specification

BGA2001

90°

45°
1.8 GHz
3 GHz
180° | 0°
10 8 6 4 2
|| o
anl \ -

-90° MGS616

900 MHz

Vys.out =25 V; lys.out = 4 MA; Z, = 50 Q.

Fig.13 Common emitter forward transmission coefficient (sz1); typical values.
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Silicon MMIC amplifier BGA2001

90°

ﬁ %

3 GHz

180° 05 04 03 02 01 \ 0°
100 MHz

-135° —-45°

-90° MGS617

Vys-out =2.5 V; lys.out =4 mA; Z, =50 Q.

Fig.14 Common emitter reverse transmission coefficient (s12); typical values.

-90° MGS618

Vys.out=2.5V; lys.our =4 MA; Z, =50 Q.

Fig.15 Common emitter output reflection coefficient (sg0); typical values.
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Silicon MMIC amplifier

FEATURES

e Low current

Very high power gain

Low noise figure

Integrated temperature compensated biasing

Control pin for adjustment bias current

Supply and RF output pin combined.

APPLICATIONS

e RF front end

e Wideband applications, e.g. analog and digital cellular
telephones, cordless telephones (PHS, DECT, etc.)

e Low noise amplifiers

Satellite television tuners (SATV)

High frequency oscillators.

DESCRIPTION

Silicon MMIC amplifier consisting of an NPN double
polysilicon transistor with integrated biasing for low voltage
applications in a plastic, 4-pin SOT343R package.

BGA2003
PINNING
PIN DESCRIPTION
1 GND
2 RF in
3 CTRL (bias current control)
4 Vs + RF out
CTRL Vg+RFout
3 4 |
I
BIAS
CIRCUIT
|
2 1 mlm GND
Top view MAM427

Marking code: A3.

Fig.1 Simplified outline (SOT343R) and symbol.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Vs DC supply voltage RF input AC coupled - 4.5 \
Is DC supply current Vys-ouT =2.5V; lgtRL = 1 MA; 11 - mA
RF input AC coupled
MSG maximum stable gain Vys.out =2.5V; f=1800 MHz; 16 - daB
Tamb=25 °C
NF noise figure Vys.out=2.5V; f=1800 MHz; Ts =Tgpt | 1.8 - dB
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Silicon MMIC amplifier BGA2003
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vs supply voltage RF input AC coupled - 4.5 \
VeTRL voltage on control pin - 2 Vv
Is supply current (DC) forced by DC voltage on RF input | - 30 mA

or lctRL
leTRL control current - 3 mA
Piot total power dissipation Ts <100 °C - 135 mwW
Tstg storage temperature —65 +150 °C
T; operating junction temperature = 150 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT

Rinj-s thermal resistance from junction to soldering point 350 K/W
CHARACTERISTICS
RF input AC coupled; T; = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Is supply current Vys.ouT = 2.5 V; lctrL = 0.4 mA 3 4.5 6 mA
Vys-out=2.5V; lgtrL = 1.0 mA 8 11 15 mA

MSG maximum stable gain Vys.ouT = 2.5 V; lys.out = 10 mA; - 24 - dB
f =900 MHz
Vys.out =2.5V; lys.out = 10 mA; = 16 = dB
f=1800 MHz

[s21? insertion power gain Vys.out =2.5V; lys-out = 10 mA; 18 19 - dB
f =900 MHz
Vvs.out=2.5V; lys-out = 10 mA; 13 14 = dB
f=1800 MHz

Sq2 isolation VVSvOUT =2.5V; IVS-OUT =0; = 26 = dB
f =900 MHz
VVS-OUT 225 V; IVS-OUT = 0 - 20 = dB
f=1800 MHz

NF noise figure Vys-out = 2.5 V; lys.out = 10 mA; = 1.8 2 dB
f =900 MHz; T's = Tyt
Vys.out =2.5V; lys.out = 10 mA; - 1.8 2 dB
f=1800 MHz; T's = ['gpt

IP3(in) input intercept point; note 1 Vys-out =2.3V; lys.out = 3.6 mA; - 6.5 |- dBm
f =900 MHz
Vys.ouT = 2.3 V; lys.out = 3.5 mA; = -4.8 = dBm
f=1800 MHz

Note

1. See application note RNR-T45-99-B-0514.
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Fig.4 Control current as a function of the control
voltage on pin 3; typical values.

Silicon MMIC amplifier BGA2003
MGS537
200
Ptot |
100 pF A1 (mw)
+— Vs 150
L1
(o]
RCTRL —— RFout 6
VetRL———— |8 4
BGA2003 \
50
]fz 1
s LS
T 0
) 0 50 100 150 200
RF in MGS536 Ts (°C)
Fig.2 Typical application circuit. Fig.3 Power derating.
MGS538 MGS539
25 30 | |
IcTRL /
(mA) / lvs-out
2 (mA) /
/ 20
15 /
/
’
/ 0
05
0 ‘ 0
0 05 1 15 2 0 05 1 15 2 25
VeTR (V) ICcTRL (MA)
lctaL = (VerRL — 0.83)/296. Vs.our=25V.

Fig.5 Bias current as a function of the control
current; typical values.
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Silicon MMIC amplifier BGA2003
MGS540 MGS541
30 20
lvs-out — 6 T
(mA)25 e
-
& — 15
20 | /
" =
— (@) =
15 10 -
[— (3) r
10 l
5
5 @) I
n—
0 0
-40 0 40 80 120 0 1 2 3 4 5
Tamb (°C) Vys-out V)
Vsour=25V.
(1) lctaRL=0.2 mA. (4) lctrRL=1.5mA.
() lctRL=04mA.  (5) lctRL=2.0mA.
@) letRL=1.0mA.  (6) lctAL=2.5mA. ———
Fig.6 Bias current (lys.out) as a function of the Fig.7 Bias current (lys-ouT) as a function of the

ambient temperature with Icrg. as

voltage at the output pin (Vys.our); typical

Vys.out =2.5 V; f = 1000 MHz.

Fig.8 Transition frequency as a function of the
bias current (lys-ouT); typical values.

parameter; typical values. values.
MGS542 MGS543
25 30
L5 gain
e (dB;s MSG
G
20 |~ 'max
A Gum
/ 20 7 Ul
15
/ 15
10
/ 10
5
5
0 0
0 10 20 30 0 5 10 15 20 25
lvs-ouT (MA) lvs-ouT (MA)

Vys.out =2.5 V; f =900 MHz.

Fig.9 Gain as a function of the bias current
(lvs-ou); typical values.
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55 MGS544 40 MGS545
?daé"; gain
(dB)
" MR
30
N
G X
15 N
| o - GUM\\
UM Gmax
10 \
10
5
|
0 0
0 5 10 15 20 25 102 108 f (MHz) 10t
lvs-ouT (MA)

Vys.out = 2.5 V; f = 1800 MHz.

(lvs-our); typical values.

Fig.10 Gain as a function of the bias current

Vys.our =25V, lys.our = 10 mA.

Fig.11 Gain as a function of frequency; typical
values.

MGS546

NF min

(dB)

25

NN

L (N

QT LA
15— o

(4)

0.5

0

1 10

(1) f=2400 MHz.
(2) f=1800 MHz.
(3) f=1000MHz.
(4) f=2900 MHz.

102

lvs-ouT (MA)

Fig.12 Minimum noise figure as a function of the
bias current (lys-our); typical values.
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Silicon MMIC amplifier

BGA2003

unstable region T+ 1.0
source |
° + 0.8
4 unstable |
region load
+ 0.6
r 0.4
r 0.2
r 0
f =900 MHz; Vys.ouTr=2.5V;
lys-out = 10 mA; Z, = 50 Q.
(1) G=23dB.
(2) G=22dB.
(3) G=21dB.
(4) NF=18dB. "
(5) NF=2dB. '
(6) NF=22dB. MGS547
Fig.13 Noise, stability and gain circles; typical values.
unstable region
source unstable — 1.0
region load
+08
\» 06
>
T 0.4
r 0.2
0° +0
f=1800 MHz; Vys.outr=2.5V;
lvs-out = 10 MA; Z, = 50 Q.
(1) Gmax=16.1dB.
(2) G=16dB.
(3) G=15dB.
(4) G=14dB.
(5) NF=1.9dB.
(6) NF=2.1dB.
(7) NF=2.3dB. —10
=90° MGS548
Fig.14 Noise, stability and gain circles; typical values.
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Silicon MMIC amplifier

BGA2003

Vys.out =2.5 V; lys-out = 10 MA; Z, = 50 Q.

Fig.15 Common emitter input reflection coefficient (s11); typical values.

90°
135°
500 MHz
200 MHz
/
100 MHz /
20 16 12 8 4
180° + \ K t
K

-90°

Vys.out = 2.5 V; lys.out = 10 mA; Z, = 50 Q.

MGS550

Fig.16 Common emitter forward transmission coefficient (s1); typical values.
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-135° -45°

-90° MGS551

Vys.out =25 V; lvs.our = 10 mA; Zo =50 Q.

Fig.17 Common emitter reverse transmission coefficient (s12); typical values.

-90° MGSs52

Vys.out = 2.5 V; lys.out = 10 mA; Zo =50 Q.

Fig.18 Common emitter output reflection coefficient (s22); typical values.
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R T 1 O, e S e B T T e S S VR PSR

BGA2022

FEATURES PINNING

e Large frequency range:

— Cellular band (900 MHz)

— PCS band (1900 MHz)

— WLAN band (2.4 GHz).

e High isolation

e High linearity

¢ High conversion gain.

APPLICATIONS

Receiver side of wireless systems that require high
conversion gain and high linearity at low supply current,
such as CDMA. Trade-off between gain and
intermodulation is determined by one external inductor.

DESCRIPTION

Silicon double poly MMIC mixer in a 6-lead plastic SOT363
package.

PIN DESCRIPTION
1 LO - GND
2 LO - signal
3 Vs
4 IF - out
5 RF - feedback
6 RF - signal
RF RFfb IF
6 5 []a i i
BIAS
CONTROL
[¢]
1 El Hz EI 3
Top view mAma28  LO (lsND LIO VIS

Fig.1 Simplified outline (SOT363) and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vs supply voltage 2.7 2.8 2.85 \
Is supply current - 6 - mA
Geonv conversion gain frRe = 900 MHz - 6 - dB
NF noise figure fre = 900 MHz - 9 - dB
IP3 input third order intercept point | fge = 900 MHz - 6 - dBm
LO - RF isolation frr = 900 MHz - 30 - dB
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vs supply voltage = 4 \

Is supply current - 20 mA

PLo oscillator power note 1 - tbf dBm
Pgrr RF power note 1 - tbf dBm
Ptot total power dissipation Ts < tbf °C; note 2 - 60 mwW
Tstg storage temperature -65 +150 €€

T; junction temperature - 150 G
Notes

1. LO and RF signals always AC coupled; no external DC voltage supplied to pin 1, 2 and 6.
2. Tsis the temperature at the soldering point of the ground tab.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rith j-s thermal resistance from junction to solder point | T < tbf °C; Pyot = 17 mW; tbf K/W
note 1
Note

1. Tsis the temperature at the soldering point of the ground tab.
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CHARACTERISTICS
fre = 900 MHz; fi o = 983 MHz; fir = 83 MHz; Vg = 2.8 V; PLo = 0 dBm; T; = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
fLo local oscillator frequency 0.5 - 2.5 GHz
fre signal frequency external matching 0.5 - 25 GHz
fie intermediate frequency 10 - 400 MHz
Vg supply voltage 2:7 2.8 2.85 Vv
Is supply current = 6 - mA
Geonv(p) power conversion gain 900 MHz - 6 - dB
1900 MHz - 6 - dB
2.4 GHz - 6 - dB
NF noise figure DSB; 900 MHz - 9 - dB
DSB; 1900 MHz - 9 - dB
DSB; 2.4 GHz - 9 - dB
1P3 intercept pcint third order | 900 MHz; Afgr = 100 kHz - 6 - dBm
intermodulation 1900 MHz; Afge = 100 kHz |- 6 = dBm
2.4 GHz; Afgr = 100 kHz - 6 - dBm
RF - LO isolation - -26 — dB
LO - RF isolation - -30 - dB
LO - IF isolation - -20 - dB
RF - IF isolation - -29 - dB
VSWR. 0o voltage standing wave ratio - 1.5 2
on LO input
Ze IF output impedance open collector - tbf - kQ

1999 Jul 23

675




Philips Semiconductors

Objective specification

MMIC mixer BGA2022
RF input . T
I ? |— IF output
RF RFfb IF
[
BIAS
CONTROL ] g
LOGND |LO Vg
I
l T L] MGS528
’ LO input Vsupply
Fig.2 Application diagram (values tbf).
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MMIC variable gain amplifier

FEATURES

e High gain

e Excellent adjacent channel power rejection
e Small SMD package

e Low dissipation.

APPLICATIONS

* General purpose variable gain amplifier for low voltage
and medium power

e Driver for power amplifiers in systems that require good
linearity, such as CDMA, both cellular band (850 MHz)
and PCS (1.9 GHz). This is because of the high output
power and good linearity.

DESCRIPTION

Silicon Monolitic Microwave Integrated Circuit (MMIC)

2 stage variable gain amplifier in double polysilicon
technology in a 5-pin SOT551A plastic SMD package for
low voltage medium power applications.

QUICK REFERENCE DATA

BGA2031
PINNING
PIN DESCRIPTION
1 RF in
2 CTRL
3 Vg1
4 Vso + RF out
5 GND
V?1
5 | |4
RFin | | Vgo+RFout
GND
o -
17 2 |73 CTRL BIAS
“T|creut
Top view MAM429
Marking code: G1.
Fig.1 Simplified outline (SOT551A) and symbol.

SYMBOL PARAMETER CONDITIONS TYP, MAX UNIT
Vg1, Vs2 supply voltages 3.6 4.1 \
Is supply current into pin 3 + pin 4 Verr =0 0 - HA
VerrL=2.7V;Vg=3.6V 51 63 mA
VCTRL =24V, Vs =3V 30 37 mA
PL load power at 1 dB gain compression point; 13.5 - dBm
f=1.9:GHz
ACPR adjacent channel power rejection | f=1.9 GHz; P_ =12 dBm 48 - dBc
f =836 MHz; P_ =8 dBm 55 - dBc
Gp power gain f=1.9 GHz; P_ = 12 dBm 26 - dB
f = 836 MHz; P_. = 8 dBm 27 - dB
AG gain control range f =836 MHz; P =8 dBm 70 - dB
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MMIC variable gain amplifier BGA2031
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vg DC supply voltage - 4.2 \
leTRL control current VetrRL =27V, - 1.2 mA
V51 =42 V; VSZ =42V
Isq current into pin 3 Vg1 =4.2V - 27 mA
Iso current into pin 4 Vgo=4.2V - 50 mA
Pp drive power - tbf dBm
Piot total power dissipation Ts<90°C - 280 mW
Tstg storage temperature -65 +150 °C
Tj operating junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction | Pyt = 280 mW; T4 <90 °C 215 KW
to solder point
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CHARACTERISTICS
T;=25°C; Zg =Z =50 Q; Vg = 3.6 V; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
f frequency range 800 - 2500 MHz
Vsi, Vs2 supply voltages 2.7 3.6 4.1 Vv
Is supply current VerrL=0 - 0 10 uA
(in pin 3 + pin 4) VerpL =27 V; Vg =36V 39 51 63 mA
VetrL=2.4V;Vg=3V 23 30 37 mA
lcTRL control current VetrL=2.7V 0.7 0.92 1.4 mA
f=1900 MHz
f frequency range 1850 ~ 1950 MHz
Gp power gain VerrL=2.7 V; PL=12dBm - 26 - dB
AG gain control range 0<VerrL<2.7V - 61 - dB
Ges gain control slope middle of AG = 38 - dB/NV
ACPR adjacentchannel power | +1.23 MHz offset; BWacp = 30 kHz; |- 48 - dBc
rejection BWcarrier = 1.23 MHz; P = 10 dBm
+1.98 MHz offset; BWacp = 30 kHz; - 67 - dBc
BWoearrier = 1.28 MHz; P_ = 10 dBm
PL load power at 1 dB gain compression point - 13.5 - dBm
Pn noise power in CDMA receive band - tbf - dBm/Hz
(1895 — 1955 MHz)
VSWR|N input VSWR VCTRL =27V = 1:3.5 =
VSWRout |output VSWR VetrL=2.7V - 1:1.6 -
f =836 MHz
f frequency range 824 = 849 MHz
Gp power gain VerrL=2.7 V; PL=8dBm - 27 - dB
AG gain control range 0<VerrL<2.7V - 70 - dB
Ges gain control slope middle of AG - 40 - dB/V
ACPR adjacent channel power | +885 kHz offset; BWacp = 30 kHz; - 55 - dBc
rejection BWearrier = 1.28 MHz; P = 8 dBm
+1.98 MHz offset; BWacp = 30 kHz; |- 69 - dBc
BWoearrier = 1.23 MHz; P = 8 dBm
PL load power at 1 dB gain compression point - 12 - dBm
Pn noise power in CDMA receive band - tbf - dBm/Hz
(869 to 894 MHz)
VSWRn input VSWR VetrL =27V - 12 -
VSWRoyt | output VSWR VerrL=2.7V = 1:1.72 -
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- MGS529 16 MGS530

PL
'Sitot) @® (dBr:‘)z 5
A
— /(2) //
” — /
||
//
4 T /
55 836 MHZ//
Z
/ oLy /1900 iz
% /
J/ /
0 - 10
¢ y 2 voraLv) 8 £l 20 Pp(@Bm)

Vs=36V.
(1) Tamp =-30°C.
(@) Tamp =25 °C.
(8) Tamp=85°C. Vg=36V;Vg=27V.

Fig.2 Total supply current as a function of control
voltage; typical values.

Fig.3 Load power as a function of the drive power;
typical values.

MGS531

40
Gp
(dB)
]
(1)

|
0 3) 7

/
/

/

—40
0 2 VetRL™)
Vg=3.6V;f=1.9GHz.

(1) Tamp =-30°C.

(2) Tamp=25°C.

(3) Tamp=85°C.

Fig.4 Power gain as a function of control voltage;
typical values.

MGS532
40
Gp
(dB) ==t
20

-40

-60

0 1 2 VerTL (V) 3

Vs =36V; f =836 MHz.
(1) Tamp=-30°C.

(2) Tamb=25°C.

(3) Tamp =85 °C.

Fig.5 Power gain as a function of control voltage;
typical values.
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MMIC variable gain amplifier BGA2031
MGS533 MGS534
0 0
ACPR ACPR
(dBc) (dBc)
—20 ~20
offset = 1.23 MHz offset = 0.885 MHz
0TS
-40 = -40 —
L /—\
e ot [
-60 \\/ -60
™ offset = 1.98 MHz S
| offset = 1.98 MHz [N\
-80 -80 ’
=15 =12 -8 -4 0 4 8 12 -20 -16 -12 -8 -4 0 4 8
P_ (dBm) PL (dBm)
Vs =36 V;f=19 GHz Pp=-13.5dBm. Vg =3.6V;f=836 MHz; Pp =19 dBm.
Fig.6 Adjacent channel power rejection as a Fig.7 Adjacent channel power rejection as a
function of the load power; typical values. function of the load power; typical values.
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MMIC variable gain amplifier BGA2031
ELECTRICAL BLOCK DIAGRAM
Vsi = Yo

CZ;; CS;

Vsi

Vgo-RFout
| “ | IN S§2
RF input [——— oy H— RF output
E L1 L2 :

DC-block GND Bias-T
/ [ GND
|
R ™
v CTRL BIAS
cl == CIRCUIT

CT;

MGS535

Fig.8 Test diagram.

List of components (see Fig.8)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.

C1 multilayer ceramic chip capacitor 10 nF 0603 tbf

c2 multilayer ceramic chip capacitor 22 nF 0603 tbf

C3 multilayer ceramic chip capacitor 1.5nF 0603 tbf

L1, L2 stripline; note 1 50 Q tbf

R1 SMD resistor 22Q;0.16 W 0603 tbf

R2 SMD resistor 24Q;016 W 0603 tbf
Note

1. The striplines are on a gold plated double copper-clad printed-circuit board (g, = 6.15), board thickness = 0.64 mm,
copper thickness = 35 um, gold thickness = 5 um.
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UHF power transistor BLT70

FEATURES
¢ Very high efficiency
e Low supply voltage.

APPLICATIONS

e Hand-held radio equipment in common emitter class-AB
operation in the 900 MHz communication band. c

DESCRIPTION b

U 1 U 2 U 3
MAMO43 - 1

Top view

NPN silicon planar epitaxial transistor encapsulated in a
plastic SOT223H SMD package.

PINNING - SOT223H

PIN SYMBOL DESCRIPTION

emitter

base

emitter ; o ;
Fig.1 Simplified outline and symbol.

A WO N =
o ®© T o©

collector

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit (see Fig.7).

f Vce P Gp Nc
MODE OF OPERATION (MHz) ) (mW) (dB) (%)
CW, class-AB 900 4.8 600 =6 =60

1996 Feb 06 683




Philips Semiconductors

Product specification

UHF power transistor BLT70
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 16 \
Vceo collector-emitter voltage open base - 8 Vv
Veso emitter-base voltage open collector - 25 Vv
Ic collector current (DC) - 250 mA
Piot total power dissipation Ts = 60 °C; note 1 - 21 w
Tetg storage temperature -65 +150 °C
T operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junctionto | Pyt = 2.1 W; Ts = 60 °C; note 1
. : 55 K/W
soldering point

Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.

MGD197

Ptot

(W)

L

0 200
Ts (°C)

Fig.2 DC SOAR.
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UHF power transistor BLT70
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vsriceo | collector-base breakdown voltage open emitter; Ic = 0.5 mA 16 - Vv
Vierjceo | collector-emitter breakdown voltage | open base; Ic =5 mA 8 - \
Vrieso | emitter-base breakdown voltage open collector; Ig = 0.2 mA 2.5 - \Y
Ices collector leakage current Vee=7V;Vge=0 - 0.1 mA
heg DC current gain Vce=4.8V;lc =100 mA 25 -
Ce collector capacitance Veg=48V;lg=ig=0;f=1MHz - 8.5 pF
Cre feedback capacitance Vee=4.8V;Ilc=0;f=1MHz - 25 pF
MGD198 MGD199
100 4 .
hre Ce ‘
. (pF)
///_\ 3

. X AL

40 N |
\
1 B ==
20
f
0 0
0 100 300 0 4 8 12 16
Ic (mA) Veg (V)

Vee =4.8V; Tj= 25 °C. le=ie=0;f=1MHz Tj=25°C.
Fig.3 DC current gain as a function of collector Fig.4 Collector capacitance as a function of
current; typical values. collector-base voltage; typical values.
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Product specification

UHF power transistor BLT70
APPLICATION INFORMATION
RF performance at T¢ < 60 °C in a common emitter test circuit (see note 1 and Fig.7).
f Vce lca PL Gp Nc
MODE OF OPERATION (MHz) ) (mA) ) (dB) (%)
>6 260
CW, class-AB 900 4.8 0.01 0.6
typ. 8.1 typ. 73
Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT70 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: f = 900 MHz; Vcg = 6.5 V; PL = 0.5 W; T <60 °C.

10
Gp Gp nc
(dB) ~ (%)
8 4 e~ 80
—
nc L~
6 // 60
4 ,/ 40
2 20
0 0
0 0.2 0.4 0.6 0.8 1.0

MGD201

0.6

0.4

0.2

100

PN (MW)

200

PLW)

=900 MHz; Vcg = 4.8 V; Igq = 0.01 mA; T; <60 °C.

Fig.5 Power gain and collector efficiency as
functions of load power; typical values.

f =900 MHz; Vg = 4.8 V; Icg = 0.01 mA; Te < 60 °C.

Fig.6 Load power as a function of input
power; typical values.
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Philips Semiconductors
UHF power transistor BLT70
Test circuit information
+Vpias
+Vg
ct |
L8 R3
+
c8
y , C9
1 7
; Ct L1 L6 L9 L10 c14
s o1 — o
4 J;c1o ci2 C13 5
' ‘ : MGD205

Vg = Vpias = typ. 4.8 V.

Fig.7 Common emitter test circuit for class-AB operation at 900 MHz.
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Product specification

UHF power transistor

BLT70

List of components used in test circuit (see Figs 7 and 8)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No.
C1, C6, C9, C14 | multilayer ceramic chip capacitor; | 100 pF
note 1
c2 multilayer ceramic chip capacitor; |1 pF
note 1
C4 multilayer ceramic chip capacitor; | 2.4 pF
note 1
C3, C5, C12, C13 | film dielectric trimmer 1.4105.5 pF 2222 809 09004
Cc7 multilayer ceramic chip capacitor; |5.1 pF
note 1
C8 tantalum capacitor 1uF 35V
C10 multilayer ceramic chip capacitor; | 2.7 pF
note 1
C11 tantalum capacitor 100 uF, 20V
L1 stripline; note 2 50 Q length 29.1 mm
width 5 mm
L2 stripline; note 2 50 Q length 21 mm
width 5 mm
L3 8 turns enamelled 0.8 mm copper |216 nH length 7 mm
wire internal dia. 4.5 mm
L4 stripline; note 2 50 Q length 1 mm
width 5 mm
L5 stripline; note 2 50 Q length 3 mm
width 2.5 mm
L6 stripline; note 2 50 Q length 12 mm
width 5 mm
L7 8 turns enamelled 0.8 mm copper | 105 nH length 7 mm
wire internal dia. 3.4 mm
L8 grade 3B Ferroxcube wideband 4132 020 36640
HF choke
L9 stripline; note 2 50 Q length 12 mm
width 5 mm
L10 stripline; note 2 50 Q length 28 mm
width 5 mm
R1 metal film resistor 0.1W,15Q
R2 metal film resistor 0.1 W, 390 Q
R3 metal film resistor 0.6 W,10Q
T1 NPN transistor BD139
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g, = 2.2); thickness ¢ inch;
thickness of the copper sheet 2 x 35 um.
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UHF power transistor BLT70

Dimensions in mm.
The components are situated on one side of the copper-clad PCB, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by through metallization.

Fig.8 Printed-circuit board and component lay-out for 900 MHz class-AB test circuit in Fig.7.
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Product specification

UHF power transistor

BLT70

MGD202
20
Z
Q)
16
fi
12
. X L—"
/
/
—
4
0
800 850 900 950 1000
f (MHz)

Vee =48 V; log=0.01 mA; P_= 0.6 W; T < 60 °C.

MGD203

40

(%)
30 R

20

10

XL

-10

-20
800 850 900 950 1000
f (MHz)

Vce=4.8V;lcqg=0.01 mA; PL=0.6 W; Ts <60 °C.

Voe =4.8V; lgg = 0.01 mA; P = 0.6 W; T, <60 °C.

Fig.11 Power gain as a function of
frequency; typical values.

Fig.9 Inputimpedance as a function of frequency Fig.10 Loadimpedance as a function of frequency
(series components); typical values. (series components); typical values.
MGD204
12

Gp
(dB)

. 1

1
(—b
4 Zi
Z|  wmBasst
0
800 850 900 950 1000
f (MHz)

Fig.12 Definition of transistor impedance.
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UHF power transistor BLT71

FEATURES
¢ Very high efficiency
e Low supply voltage.

APPLICATIONS 4

» Hand-held radio equipment in common emitter class-AB
operation in the 900 MHz communications band.

DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a e

SOT223 envelope. U U U
1 2 3
MAMO043 - 1

PINNING - SOT223

Top view
PIN SYMBOL DESCRIPTION
1 e emitter
2 b base
3 e emitter . . . .
Fig.1 Simplified outline and symbol.
4 (e collector

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit.

f Vce PL Gp ne
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-AB 900 4.8 1.2 >6 >60
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Product specification

UHF power transistor BLT71
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 16 \Y
Vceo collector-emitter voltage open base - 8 \%
VeBo emitter-base voltage open collector - 2.5 Vv
lc collector current (DC) - 500 mA
Piot total power dissipation upto Ts =90 °C - 3.5 W
Tstg storage temperature -65 +150 °C
T; operating junction temperature - 178 °C

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-s thermal resistance from junction to | Pyt = 3.5 W; up to T = 90 °C; 24 K/W
soldering point note 1
Note
1. T, is the temperature at the soldering point of the collector lead.
CHARACTERISTICS
T; =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viriceo | collector-base breakdown voltage open emitter; Ic = 0.5 mA 16 - - \Y
Vriceo | collector-emitter breakdown voltage | open base; Ic = 10 mA 8 - - \%
VierEBO | émitter-base breakdown voltage open collector; Ig = 0.1 mA 2.5 - - \Y
Ices collector leakage current Vee=8V; Vge=0 - - 100 HA
hee DC current gain Vee=5V; Ic=100 mA 25 - -

Cc collector capacitance Veg=4.8V;lg=ig=0;f=1MHz |- - 7 pF
Cre feedback capacitance Vee=4.8V;lc=0;f=1MHz - - 5 pF
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UHF power transistor BLT71
1 MLD129 6 MLD130
CC
Ic (pPF)
(A)
4

107" 5 2 0
10 1 10 10 0 4 8 12 16 20
Veg V)
Veg V)

lge=ig=0;f=1MHz.

Ts=90°C.
Fig.3 Collector capacitance as a function of
Fig.2 DC SOAR. collector-base voltage; typical values.
MLD131
150
hre
100 //
50
0
0 200 400 600 800
Ic (mA)

Measured under pulsed conditions: t, < 300 us; § <0.01.
Vee=4.8V.

Fig.4 DC currentgain as a function of collector
current; typical values.
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Product specification

UHF power transistor BLT71
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit.
f Vce lca PL Gp e
MODE OF OPERATION
(MHz) (V) (mA) (W) (dB) (%)
CW, class-AB 900 4.8 1 1.2 >6 >60

Ruggedness in class-AB operation

The BLT71 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: P = 1.2 W; Ve = 6.5 V; f = 900 MHz.

MLD132

10 00
o ] -
@8) | /] P - (%)

8 Y < —=nad 80
//jn/ N
6 / \\ 60
/ ™~

2 20
0 0
0 0.4 0.8 1.2 1.6 2
PL W)
Vee=4.8V.
lcg=1mA.
f =900 MHz.

Fig.5 Power gain and efficiency as functions
of load power; typical values.

MLD133
2.0
PL
W)
1.6
A
1.2 -
V /4
/
0.8 /
/
04
74
0
0 100 200 300 400 500
P; (MW)
Vee=4.8V.
lca=1mA.
f = 900 MHz.
Fig.6 Load power as a function of input

power; typical values.
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Product specification

UHF power transistor BLT71
+VS
c11, Q
]
L8 {ﬁ R1
+Vpias |-+-<
c6 cs
B B
f T L3 fcm c14f
- o1 T '|'°4 L2 L4 L5 L10 C16 ot
e i—l /'rf Voo ——1220—+1 I——i} 5 6
, c3 cs5 c7 c15

MLD134

Fig.7 Class-AB test circuit at 900 MHz.
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UHF power transistor

BLT71

List of components (see Figs 7 and 8)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No.
C1,C6, C9, C16 | multilayer ceramic chip capacitor; | 100 pF
note 1
C2, C4, C12, C14 | multilayer ceramic chip capacitor; |1 pF
note 1
C3, C5, C13, C15 | film dielectric trimmer 1.4t05.5pF 2222 809 09004
Cc7 multilayer ceramic chip capacitor; | 6.8 pF
note 1
C8 tantalum capacitor 1uF 35V
C10 multilayer ceramic chip capacitor; | 5.1 pF
note 1
C11 tantalum capacitor 100 uF, 20 V
L1 stripline; note 2 50 Q length 28.5 mm
width 5 mm
L2 stripline; note 2 50 Q length 23 mm
width 5 mm
L3 11 turns enamelled 0.6 mm copper | 100 nH length 7.5 mm
wire internal dia. 3.3 mm
L4 stripline; note 2 50 Q length 1 mm
width 5 mm
LS stripline; note 2 50 Q length 3 mm
width 2.5 mm
L6 stripline; note 2 50 Q length 9 mm
width 5 mm
L7 7 turns enamelled 0.6 mm copper |37 nH length 7.3 mm
wire internal dia. 3.3 mm
L8 grade 3B Ferroxcube wideband 4132 020 36640
HF choke
L9 stripline; note 2 50 Q length 13.5 mm
width 5 mm
L10 stripline; note 2 50 Q length 26.5 mm
width 5 mm
R1 metal film resistor 0.1W, 10 Q
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g, = 2.2); thickness 4 inch;
thickness of the copper sheet 2 x 35 um.
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UHF power transistor BLT71

139

MLD135

Dimensions in mm.

The components are situated on one side of the copper-clad PCB, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by through metallization.

Fig.8 Component lay-out and printed-circuit board for 900 MHz class-AB test circuit.
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UHF power transistor BLT71

SPICE parameters for the BLT71 crystal

SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 3.503 fA
2 BF 190.5 -
3 NF 0.981 - Ceb
2 VAF 345 |V —it
5 IKF 24.52 A 7
6 ISE 184.9 fA B - % B C 0————’“"':’2"‘—0 c
7 NE 1.475 = .
8 BR 12.61 - Cbe = Cce
9 NR 1.042 - T E Lg
10 VAR 1.476 \ MBC964
11 IKR 2.206 A
12 ISC 8665 |aA -
13 NC 1.025 - c
14 RB 2.000 Q
15 IRB 1.000 UA
16 RBM 2.000 Q QLg = 50; QLe = 50; QLg e (f) = QL eV(f/Fc);
17 RE 373.8 mQ Fc = scaling frequency = 1 GHz.
18 RC 330.6 i Fig.9 Package equivalent circuit SOT223H.
19(1) XTB 0.000 -
20 EG 1.110 eV
21(M XTI 3.000 - )
= CJE 5736 oF List of components (see Fig.9)
23 VJE 0.600 v DESIGNATION VALUE UNIT
24 MJE 0.288 - Che 182 fF
25 TF 199  |ps Ceb 16 i
26 XTF 0.979 - Cea 249 fF
27 VTF 19.52 mV L1 0.025 nH
28 ITF 0.137 A L2 1.19 nH
29 PTF 0.000 deg L3 0.6 nH
30 CJC 5.028 pF Lg 1.85 nH
31 vJC 0.609 Vv Le 1.22 nH
32 MJC 0.368 =
33 XCJC 0.150 -
34 TR 3.841 ns
35(1) CJS 0.000 E
36(1 VJs 750.0 mV
37(1) MJS 0.000 -
38 FC 0.813 -
Note

1. These parameters have not been extracted, the
default values are shown.

1995 Aug 17 698




Philips Semiconductors

Product specification

UHF power transistor BLT71
MLD136 MLD137
20 20
Zj zy
[(®) (© R
16 J L
— r 10
=
12
0
i -
| _———TX XL
I i —
-10
4
0 -20
800 850 900 950 1000 800 850 900 950 1000
f (MHz) f (MHz)

Vee=4.8V; lgg=1mA.
PL=1.2W; Tams = 25 °C.

Fig.10 Inputimpedance as a function of frequency
(series components); typical values.

Vee=4.8V;lcqg=1mA.
PL=12W; Tamp =25 °C.

Fig.11 Load impedance as a function of frequency
(series components); typical values.

MLD138

800 850 900 950 1000
f (MHz)

Vee=4.8V; lcg=1mA.
PL=12W; Tamp =25 °C.

Fig.12 Gain as afunction of frequency;
typical values.

Zi
Z|  wmBasst

Fig.13 Definition of transistor impedance.
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UHF power transistor
ot s e e e o BT A e S U e O s i N e e L S e e U A e e S e e ]

FEATURES

o High efficiency

e Very high gain

¢ Internal pre-matched input

e Low supply voltage.

APPLICATIONS

¢ Hand-held radio equipment in common emitter class-AB
operation for the 900 MHz communication band.

DESCRIPTION

NPN silicon planar epitaxial power transistor encapsulated

in a SOT96-1 (SO8) plastic SMD package.

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit.

Product specification

PINNING - SOT96-1

BLT71/8

PIN SYMBOL DESCRIPTION
1;8 b base
2,4,57 e emitter
3,6 € collector
SHH A HS
+H H H Ha
Top view MBK187
Fig.1 Simplified outline.

f V P G
MODE OF OPERATION (MHz) (3;5 w) (dB) (ﬂ/f)
>11 =55
CW, class-AB 900 4.8 1.2
typ. 13 typ. 63
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veceo collector-base voltage open emitter - 16 \
Vceo collector-emitter voltage open base - 8 \%
Veso emitter-base voltage open collector - 2.5 Vv
Ic collector current (DC) - 500 mA
Piot total power dissipation Ts =60 °C; Vce £6.5V; note 1 - 29 w
Tstg storage temperature -65 +150 °C
T; operating junction temperature - 175 G
Note

1. Tsis the temperature at the soldering point of the collector pin.

1997 Oct 14

700



Philips Semiconductors Product specification

UHF power transistor BLT71/8

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT

Rinj-s thermal resistance from junctionto | Pgis = 2.9 W; T5 = 60 °C; note 1 40 KW
soldering point

Note
1. Tsis the temperature at the soldering point of the collector pin.

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vierjceo | collector-base breakdown voltage open emitter; Ic = 0.5 mA 16 - \Y
Vericeo | collector-emitter breakdown voltage | open base; Ic = 10 mA 8 - \%
Vierieso | emitter-base breakdown voltage open collector; Ilg = 0.1 mA 2:5 - V
Ices collector leakage current Vce=8V; Vge=0 - 0.1 mA
heg DC current gain Vece=5V; Ic =100 mA 25
Ce collector capacitance Veg=48V;lg=ig=0;f=1MHz - 7 pF
Cre feedback capacitance Vee=48V;lc=0;f=1MHz - 5 pF
MBK263 MLD131
1 T 150
Ic hFe
(A)
100 4]

107! 0
10! 1 0w 102 0 200 400 600 800
CE I (mA)

Vee=4.8V.
Measured under pulse conditions: t, < 300 us; 8 < 0.001.

Ts=115°C.
Fig.3 DC current gain as a function of collector

Fig.2 DC SOAR. current; typical values.
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Product specification

UHF power transistor BLT71/8
. APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit.
f Vce Ica PL Gp Nc
MODE OF OPERATION

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

CW, class-AB 900 4.8 3 1.2 - G

, class-. : ;
B typ. 13 typ. 63

Ruggedness in class-AB operation

The BLT71/8 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: f = 900 MHz; Vg = 6.5 V; lcg =3 mA; PL = 1.2 W; Ts = 60 °C.

Ve =4.8V; lgg = 3 mA; f = 900 MHz.

Fig.4 Power gain and collector efficiency as
functions of load power; typical values.

MGD191
16 80
T —
Gp \\ nc
(dB) N nc (%)
>}
12 N 60
/ Gp
/
4 )
/
8 40
//
4 20
0 0
0 0.4 0.8 1.2 1.6 2.0
PL (W)

MGD192

2.0

(U
1.6

1.2

0.8

0.4

50

100

150

200

PiN (mW)

Vee = 4.8V; log = 3 mA; f = 900 MHz.

Fig.5 Load power as a function of input power;
typical values.
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UHF power transistor BLT71/8

Vpias =24 V Vo=48V

50 Q 50 Q
input 19 L9 C12 L10 output
i i i e T [ e

MBK267

Fig.6 Class-AB test circuit at f = 900 MHz.
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UHF power transistor BLT71/8

Dimensions in mm
The components are situated on one side of the copper-clad printed circuit board, the other side is unetched and serves
as a ground plane. Earth connections from the component side to the ground plane are made by through metallization.

Fig.7 Printed-circuit board and component lay-out for the 900 MHz class-AB test circuit.
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Product specification

UHF power transistor BLT71/8
List of components (see Figs 6 and )7.
COMPONENT DESCRIPTION VALUE DIMENsioNs | CATALOGUE
C1, C12, multilayer ceramic chip capacitor; note 1 | 120 pF
C13,C15
C2, C4, C8, Giga-Trim capacitor; note 2 0.6 to 4.5 pF
C10
C3 multilayer ceramic chip capacitor; note 1 | 4.7 pF
C5 multilayer ceramic chip capacitor; note 1 | 5.6 pF
Cé multilayer ceramic chip capacitor; note 1 | 3.9 pF
Cc7 multilayer ceramic chip capacitor; note 1 | 6.8 pF
C9 multilayer ceramic chip capacitor; note 1 | 7.5 pF
C11 multilayer ceramic chip capacitor; note 1 | 5.1 pF
C14,C16 multilayer ceramic chip capacitor; note 1 | 10 nF
L1, L10 stripline; note 3 50 Q 10x2.4 mm
L2 stripline; note 3 50 Q 2x2.4mm
L3 stripline; note 3 50 Q 30.4 x 2.4 mm
L4 stripline; note 3 50 Q 17.4 x 2.4 mm
L5 stripline; note 3 50 Q 6.8 x 2.4 mm
L6 stripline; note 3 50 Q 8 x2.4 mm
L7 stripline; note 3 50 Q 19x 2.4 mm
L8 stripline; note 3 50 Q 28 x2.4 mm
L9 stripline; note 3 50 Q 1.6x2.4 mm
L11 10 turns 1 mm enamelled copper wire 140 nH int. dia. =4 mm;
lead 1 =2.5 mm;
lead 2 =11 mm
L12 2 turns 1 mm enamelled copper wire 60 nH int. dia. =2 mm;
leads =2 x 7.5 mm
L13, L14 482 wideband RF choke 4330 030 36301
R1 metal film resistor 1.4 kQ; 06 W 2322 156 11402
R2, R3, R4 metal film resistor 10Q; 0.6 W 2322 156 11009
TR1 device under test BLT71/8
TR2 NPN transistor BD139 9330912 20112
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.
2. Tekelec Giga-trim, type 37271.

3. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g; = 2.2);
thickness 0.79 mm, thickness of the copper sheet 2 x 35 um.
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Product specification

UHF power transistor BLT71/8
MBK264 MBK265
12 10
ZL
Z; @
Q) N i 8
s ] — =
"4 N 6
/ Y
A N
~ \ 4
4
N
\\ A \\ X\L‘
N ——
0 0
800 850 900 950 ¢ (MHZ)WOO 800 850 900 950 f(MHz)woo

Vce=4.8V;lcq=3mA; PL=1.2W,; Tamp =25 °C.

Vee =4.8V; lgg =3 mA; P = 1.2 W; Tams = 25 °C.

f (MHz)

Vce=4.8V;lcq=3mA; PL=1.2W; Taynp =25 °C.

Fig.10 Power gain as a function of frequency
(series components); typical values.

Fig.8 Inputimpedance as a function of frequency Fig.9 Load impedance as a function of frequency
(series components); typical values. (series components); typical values.
MGD195
16
Cp
(dB)
ey
8
4
(—b
0 Z
850 900 950 1000 Z MGD196

Dimensions in mm.

Fig.11 RF test print and definition of transistor
impedance.

1997 Oct 14

706



Philips Semiconductors Product specification
R S S P B R R O ) W e R N R 0 S S I R R T S R R T e R B R D

UHF power transistor BLT80
FEATURES
e SMD encapsulation
¢ Gold metallization ensures excellent reliability.
APPLICATIONS 4
¢ Hand-held radio equipment in the 900 MHz &
communication band.
b
DESCRIPTION
NPN silicon planar epitaxial transistor encapsulated in a e
plastic SOT223 SMD package. U U U
1 2 3
MAMO043 - 1
PINNING - SOT223 )
Top view
PIN SYMBOL DESCRIPTION

1 e emitter

2 b base

3 e emitter . — "

Fig.1 Simplified outline and symbol.
4 c collector

QUICK REFERENCE DATA
RF performance at T5 < 60 °C in a common emitter test circuit (see Fig.7).

f Vce PL Gp Nc

MODE OF OPERATION (MH2) V) W) (dB) (%)

CW, class-B narrow band 900 5 0.8 >6 >60
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UHF power transistor BLT80
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veceo collector-base voltage open emitter - 20 \Y
Vceo collector-emitter voltage open base - 10 \
VEBo emitter-base voltage open collector - 3 \Y
Ic collector current (DC) - 250 mA
Ic(av) average collector current - 250 mA
lom peak collector current f>1MHz - 750 mA
Piot total power dissipation Ts =131 °C; note 1 - 2 W
Tstg storage temperature -65 +150 °C
T operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rin j-s thermal resistance from junction to soldering point | Pyt =2 W; T = 131 °C; note 1 22 KW
Rih j-a thermal resistance from junction to ambient Piot =2 W; Tamp = 25 °C; note 2 85 KW

Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
2. Transistor mounted on a printed-circuit board measuring 40 x 40 x 1 mm, collector pad 35 x 17 mm.

MRA780 - 1

Ic
(A)

102

Vee (V)

Ts=131°C.

Fig.2 DC SOAR.
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Product specification

UHF power transistor BLT80
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Viericeo | collector-base breakdown voltage open emitter; Ic = 2.5 mA 20 = \Y
Vericeo | collector-emitter breakdown voltage | open base; Ic = 5 mA 10 - Vv
VierieBo | emitter-base breakdown voltage open collector; Ilg = 0.5 mA 3 - \Y
Ices collector leakage current Vee=10V; Vge =0 - 0.1 mA
heg DC current gain Vce =5 V; lc =150 mA; note 1; 25 -
see Fig.3
Ce collector capacitance Vep=75\V; lg=lis=0; f=1 MHz; - 3.5 pF
see Fig.4
Cre feedback capacitance Vece=75V;lc=0;f=1MHz - 2.5 pF
Note
1. Measured under pulsed conditions: t, < 200 ps; & < 0.02.
MRA776 MRA773
100 5
h Ce
. (oF)
80 4
60 3 \\
\ s S
40 \ 2
20 1
0 0
0 200 400 600 800 0 4 8 12 16 20
Ic (mA) Veg (V)
Vee=7.5V; t, <200 ps; §<0.02; Tj =25 °C. lg=ie=0;f=1MHz; T;=25°C.
Fig.3 DC currentgain as a function of collector Fig.4 Collector capacitance as a function of
current; typical values. collector-base voltage; typical values.

1996 May 09

709




Philips Semiconductors

Product specification

UHF power transistor BLT80
APPLICATION INFORMATION
RF performance at Ts < 60 °C in a common emitter test circuit (see note 1 and Fig.7).
f VCE P|_ Gp Nc
MODE OF OPERATION (MHz) ) W) (dB) (%)
>6 260
CW, class-B narrow band 900 7.5 0.8
typ. 8 typ. 67

Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT80 is capable of withstanding a load mismatch corresponding to VSWR = 50 : 1 through all phases under the

following conditions: f = 900 MHz; Vce =9 V; P = 0.8 W; T <60 °C.

MRA774
100
Cpl— nc
/ (%)
7 \ 80
: 60
nc

40

20

0.3

0.6 0.9 1.2
PL (W)

Class-B; f = 900 MHz; Vcg = 7.5 V; Tg <60 °C.

Fig.5 Power gain and collector efficiency as
functions of load power; typical values.

MRA779

A
/

o

Pp (mW)

Class-B; f = 900 MHz; Vgg =7.5 V; Ts <60 °C.

Fig.6 Load power as a function of drive
power; typical values.
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Product specification

UHF power transistor

BLT80

Test circuit information

Fig.7 Common emitter test circuit for class-B operation at 900 MHz.

MBB649

List of components used in test circuit (see Figs 7 and 8)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE No.
C1,C8 multilayer ceramic chip capacitor; note 1 | 100 pF
C2,C3 type 9105 Voltronix KM10 trimmer 0.6 to 10 pF
C4 multilayer ceramic chip capacitor; note 1 | 220 pF
C5,C7 film dielectric trimmer 1.4t0 5.5 pF 2222 809 09001
Cé6 multilayer ceramic chip capacitor; note 1 | 1 nF
LA stripline; note 2 50 Q length 13 mm
width 4.85 mm
12 L7 1 turn 0.4 mm copper wire on 4330 030 32221
grade 3B core
L3, L8 6 turns enamelled 0.8 mm copper wire internal dia. 3 mm
L4, L9 grade 3B Ferroxcube wideband 4312 020 36640
HF choke
LS stripline; note 2 50 Q length 8.4 mm
width 4.85 mm
L6 stripline; note 2 50 Q length 20 mm
width 4.85 mm
L10 stripline; note 2 50 Q length 21 mm
width 4.85 mm
R1, R2 metal film resistor 10Q,025W
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board, with PTFE fibre-glass dielectric (g, = 2.2); thickness
46 inch; thickness of the copper sheet 35 um.
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UHF power transistor

BLT80

Dimensions in mm.

.

.

.

.

-

-

.

5

-

o

The components are situated on one side of the copper-clad PTFE fibre-glass board, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by means of fixing screws and copper foil straps under the emitter leads.

Fig.8 Printed-circuit board and component lay-out for 900 MHz class-B test circuit in Fig.7.
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UHF power transistor

BLT80

MRA777

10

(Q) I

800 840 880 920 960 1000
f(MHz)

Class-B; Vee =7.5V; PL=0.8 W; T, <60 °C.

MRA778

30
z. AL
) N e o RN
25
20
15
10
5
XL

0
800 840 880 920 960 1000
f (MHz)

Class-B; Vog =7.5V; P_ = 0.8 W; T, <60 °C.

Class-B; Ve =7.5V; PL=0.8 W; T¢ <60 °C.

Fig.11 Power gain as a function of
frequency; typical values.

Fig.9 Inputimpedance as a function of frequency Fig.10 Loadimpedance as a function of frequency
(series components); typical values. (series components); typical values.
10 MRA775
CGp
(dB) ——
8
~—
6
4 (—>
Zj
Z|  mBass1
2
0
800 840 880 920 960 1000
f (MHz)

Fig.12 Definition of transistor impedance.
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UHF power transistor BLT81
FEATURES
o SMD encapsulation
e Gold metallization ensures excellent reliability.
4
APPLICATIONS
¢ Hand-held radio equipment in the 900 MHz c
communication band.
b
DESCRIPTION
NPN silicon planar epitaxial transistor encapsulated in a €
plastic SOT223 SMD package. i . g
MAMO043 - 1
PINNING - SOT223 Top view
PIN SYMBOL DESCRIPTION

1 e emitter

2 b base

3 e emitter ) . . .

Fig.1 Simplified outline and symbol.
4 c collector

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit (see Fig.7).

f Vce PL G Nec
MODE OF OPE P
SR OF RFERRHEN (MHz) V) W) (dB) (%)
75 1.2 > >
CW, class-B narrow band 900 g s
6 1.2 typ. 6.5 typ. 77
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Product specification

UHF power transistor BLT81

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 9.5 \"
Vego emitter-base voltage open collector - 2.5 \

lc collector current (DC) - 500 mA
Ic(av) average collector current - 500 mA
Piot total power dissipation Ts =110 °C; note 1 - 2 w

Tsig storage temperature —65 +150 °C

T; operating junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Bih j-s thermal resistance from junction to soldering point | Pyt =2 W; Ts = 110 °C; note 1 32 KW

Note to the “Limiting values” and “Thermal characteristics”

1. Tsis the temperature at the soldering point of the collector pin.

MRC094

(A)

1071

102
Vce (V)

Ts=110°C.

Fig.2 DC SOAR.
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Product specification

UHF power transistor BLT81
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VisricBo | collector-base breakdown voltage open emitter; Ic = 1 mA 20 - - \%
Vriceo | collector-emitter breakdown voltage | open base; Ic = 10 mA 9.5 - - \Y
VerEBo | emitter-base breakdown voltage open collector; g = 0.1 mA 2.5 - - \Y,
Ices collector leakage current Vee=10V; Vge=0 - - 0.1 mA
heg DC current gain Vce =5 V; Ic = 300 mA; note 1; 25 -
Cc collector capacitance Veg=7.5V;lg=ig=0;f=1MHz; |- 2T 4 pF
Cre feedback capacitance Vee=7.5V;lc=0;f=1MHz - 1.7 3 pF
Note
1. Measured under pulsed conditions: t, < 200 us; 6 < 0.02.
100 MRC090 6 MRC086
h
FE c.
80 ~ (pF)
60
\ \
T—
40 \ I
2
20
0 0
0 100 200 300 400 0 2 10
I (MA) Ves (V)

Vee=7.5V; t, <200 us; §<0.02; T; =25 °C.

Fig.3 DC current gain as a function of collector

current; typical values.

le=ie=0;f=1MHz Tj=25°C.

Fig.4 Collector capacitance as a function of
collector-base voltage; typical values.
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UHF power transistor BLT81
APPLICATION INFORMATION
RF performance at T¢ < 60 °C in a common emitter test circuit (see note 1 and Fig.7).
f VCE PL Gp Ne
MODE OF OPERATION (MHz) ) W) (dB) (%)
>6 260
75 1.2
CW, class-B narrow band 900 typ. 8 typ. 77
6 1.2 typ. 6.5 typ. 77

Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT81 is capable of withstanding a load mismatch corresponding to VSWR = 50 : 1 through all phases under the
following conditions: f = 900 MHz; Vce =9 V; PL=1.2 W; Ts <60 °C.

MRC088

Class-B; f = 900 MHz; Ts <60 °C.

(1) Vee=75V.
(2) Vce=6V.

(3) Vee=7.5V.
(4) Vce=6V.

10 0 100
Gp GP nc
dB| %
ST~
V7
(€}
6 \ 60
4 40
2 20
0 0
0 0.4 0.8 1.2 1.6 2.0
PL (W)

Fig.5 Power gain and collector efficiency as
functions of load power; typical values.

0.5

MRC093

%

/ @

-

100

(1) Vee=75V.

300

Class-B; f =900 MHz; T <60 °C.

(2) Vce=6V.

power; typical values.

400

500
PN (MW)

Fig.6 Load power as a function of input
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UHF power transistor BLT81

Test circuit information

c10
ci L1 L4 L5 L6 L8 L10 C14
50Q I 14+ 7 I 50 Q
input Sﬁ 3 output

Ci1 C13

L9
R1 L3 i
-
cc
, - R2
lcg c12
A ? MEA899

Fig.7 Common emitter test circuit for class-B operation at 900 MHz.
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Product specification

UHF power transistor

BLT81

List of components used in test circuit (see Figs 7 and 8)

COMPONENT DESCRIFTION VALUE DIMENSIONS | CATALOGUE No.
C1,C14 multilayer ceramic chip capacitor; note 1 | 100 pF
c2 multilayer ceramic chip capacitor; note 1 | 3 pF
C3, C5, C11, C13 | film dielectric trimmer 1.41t05.5 pF 2222 809 09004
C4 multilayer ceramic chip capacitor; note 1 | 5.6 pF
Cs6, C7,C10 multilayer ceramic chip capacitor; note 1 | 5.1 pF
C8 mulitilayer ceramic chip capacitor; note 1 | 3.6 pF
C9 multilayer ceramic chip capacitor; note 1 | 220 pF
C12 multilayer ceramic chip capacitor; 1nF
L1 stripline; note 2 50 Q length 26.6 mm
width 4.85 mm
L2 10 turns enamelled 0.6 mm copper wire | 250 nH int. dia. 4.5 mm
leads 2 x 5 mm
L3, L9 grade 3B Ferroxcube wideband 4312 020 36640
HF choke
L4 stripline; note 2 50 Q length 18 mm
width 4.85 mm
L5 stripline; note 2 75/Q length 3.5 mm
width 2.5 mm
L6 stripline; note 2 50 Q length 10 mm
width 4.85 mm
L7 4 turns enamelled 0.6 mm copper wire |65 nH int. dia. 4.5 mm
leads 2 x 5 mm
L8 stripline; note 2 50 Q length 15 mm
width 4.85 mm
L10 stripline; note 2 50 Q length 24.6 mm
width 4.85 mm
R1, R2 metal film resistor 10Q,0.25W
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 PTFE fibre-glass dielectric (g, = 2.2); thickness
Y46 inch; thickness of the copper sheet 35 um.
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UHF power transistor BLT81

o

-
s
;.

.
-

-

MEA898

Dimensions in mm.

The components are situated on one side of the copper-clad PTFE fibre-glass board, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by means of fixing screws and copper foil straps under the emitter leads.

Fig.8 Printed-circuit board and component lay-out for 900 MHz class-B test circuit in Fig.7.
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UHF power transistor

BLT81

MRC091

10
Zi
()
8
s
. __’l—’/ \
/—___~

4x/,

0
800 840 880 920 90 1000
f (MHz)

Class-B; Vce=7.5V; PL=1.2W; Ts<60 °C.

MRC092

XL

800 840 880 920 960 1000
f (MHz)

Class-B; Vee =7.5V; PL=1.2W; Ts <60 °C.

Fig.9 Inputimpedance as a function of frequency Fig.10 Load impedance as a function of frequency
(series components); typical values. (series components); typical values.
MRC089
10
Cp
dB;
( )8 e |
S—
6
4 (—b |
Z|  mBasst
2
0
800 840 880 920 960 1000

f (MHz)

Class-B; Vce =7.5V; PL=12W; Tg<60 °C.

Fig.11 Power gain as a function of
frequency; typical values.

Fig.12 Definition of transistor impedance.
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UHF power transistor BLT92/SL
R I 3 A R B S e S S G e T e G B TR R TR N AR A T B S O T S SR SR R i,

DESCRIPTION QUICK REFERENCE DATA

NPN silicon planar epitaxial transistor RF performance at Ty, = 25 °C in a common-emitter class-B circuit

primarily intended for use in handheld MODE OF OPERATION Ve f P Gp e
radio stations in the 900 MHz v) (MHz) | (W) | (dB) (%)
e e L CW (class-B) 75 | 900 | 30 | >7.0 | >50
This device has been designed
specifically for class-B operation.

PIN CONFIGURATION

FEATURES

e internal input matching capacitor
for a high power gain

e gold metallization ensures
excellent reliability

The transistor has a 4-lead studless
envelope with a ceramic cap
(SOT122D). All leads are isolated
from the mounting base.

PINNING

1 = collector 2 MSB055

2 = emitter

3 =base Fig.1 Simplified outline, SOT122D.
4 = emitter

PRODUCT SAFETY This device incorporates beryllium oxide (BeO), the dust of which is toxic. The device is
entirely safe provided that the internal BeO disc is not damaged.
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Product specification
UHF power transistor BLT92/SL
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) Veeo max. 20 V
Collector-emitter voltage (open base) Vceo max. 10 V
Emitter-base voltage (open collector) VeBo max. 3.0 V
Collector current
DC or average Ici Icav) max. 12 A
(peak value); f > 800 MHz lom max. 3.6 A
Total power dissipation
at Tamp < 120 °C; f > 800 MHz Ptot max. 10 W
Storage temperature range Tstg -65to +150 °C
Operating junction temperature Ti max. 200 °C
THERMAL RESISTANCE
Dissipation = 10 W; Trp = 25 °C
From junction to mounting base (f > 800 MHz) Rih jmoRF) ~ Max. 6.0 KW
MDA297
20
Ptot
w)
16
\ (1)
12 \\
@
8 N
4
0
120 160 200
Tmb (°C)

(2) Continuous RF operation (f > 800 MHz).

(1) Short-time RF operation during mismatch (f > 800 MHz).

Fig.2 Total power dissipation as a function of temperature.
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Product specification

UHF power transistor BLT92/SL
CHARACTERISTICS
T; = 25 °C unless otherwise specified
Collector-base breakdown voltage
open emitter; Ic = 10 mA Viercso > 20 V
Collector-emitter breakdown voltage
open base; Ic =20 mA Vierceo > 10 V
Emitter-base breakdown voltage
open collector; Ilg =2 mA VierEeso > 3.0 V
Collector cut-off current
Vge =0; Vg =10V Ices < 5.0 mA
Second breakdown energy
L=25mH; f=50 Hz; Rgg =10 Q Esgr 2 1.0 mJ
DC current gain
lc =600 mA; Vge=5V hee > 25
Collector capacitance at f = 1 MHz
lge=le=0; Vep=7.:6 V Ce typ. 11 pF
Feedback capacitance at f = 1 MHz
lc=0;Vcg=75V Cre typ. 6.0 pF
Collector-mounting base capacitance Ce-mb typ. 1.2 pF
MDA298
24
CC
(pF)
16
T
8 10
Ves (V)

Fig.3 Collector capacitance as a function of coliector-base voltage; f = 1 MHz; Ig = i, = 0; typical values.
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Product specification

UHF power transistor BLT92/SL
APPLICATION INFORMATION
RF performance in CW operation (common-emitter circuit; class-B); f = 900 MHz; Trp, = 25 °C
MODE OF OPERATION Vce PL Gp ule
(V) (W) (dB) (%)
: 7.5 3.0 b 7.0 > 50
Class-B; CW P, 85 wp. 57
L1 L2 T L4 T L5 T L6 C11
50 Q / 7 — 50 Q
#ci czf c3 c7"‘?[ce clog
b 2 I L7 L8 l ? b
L10
It
+Veo
R L3 ci2 c13 =c14

Fig.4 Class-B test circuit at f = 900 MHz.

MDA299

List of components:

C1
C3
C4
C11
Ci4
L1
L2
L3
L5
L6
L7

L8

L9
R1

C2=C8=C10 = 1.4 to 5.5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C6 = C7 = 3.3 pF multilayer ceramic chip capacitor(!)

C5 = C9 = 5.6 pF multilayer ceramic chip capacitor(1)

C12 = C13 = 180 pF multilayer ceramic chip capacitor

1 uF (35 V) tantalum capacitor

50 Q stripline (25 mm x 2.4 mm)

50 Q stripline (11 mm x 2.4 mm)

L4 =25 Q stripline (11.5 mm x 6.0 mm)

50 Q stripline (7.0 mm x 2.4 mm)

50 Q stripline (27.0 mm x 2.4 mm)

4 turns closely wound enamelled Cu wire (0.4 mm), int. dia;. 3 mm, with ferrite beat
(cat. no. 4330 830 32221) over the coldside lead

1 turn Cu wire (1.0 mm); int. dia. 5.5 mm; length 2 mm; leads 2 x 5 mm

L10 = Ferroxcube wideband HF choke, grade 3B (cat. no. 4312 020 36642)
R2 =10 Q + 5%; 0.25 W metal film resistor

The striplines on a double Cu-clad printed circuit board with PTFE fibreglass dielectric (g, = 2.2);
thickness 1/32 inch; thickness of copper-sheet 2 x 35 um.

Note

1. American Technical Ceramics capacitor type 100 A or capacitor of same quality.
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UHF power transistor BLT92/SL

| 135 mm

MDA300

Fig.5 Printed circuit board and component layout for 900 MHz class-B test circuit.

Note:

The circuit and the components are on one side of the PTFE fibreglass board; the other side is un-etched copper serving
as groundplane. Earth connections are made by hollow rivets and also by fixing-screws and copper straps around the
board and under the emitters to provide a direct contact between the copper on the component side and the groundplane.
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UHF power transistor BLT92/SL
MDA301 MDA302
5 10
PL Gp Cp nc
w) / (dB) ~ (%)
4 8 80
/ Gpll
- ~
= il = nc
3 1/ = 6 Tomg===o= 60
P e N L—T
/ #7 <7 nc
/ 7 ~
7 N
2 7 4 S 40
i
Z
7
1 2 20
4 0 0.4 1.2 0 ; 0
. 0 i} 2 3 4 5
Ps (W) PL (W)
f =900 MHz; T = 25 °C; class-B operation; typical values. f =900 MHz; Try, = 25 °C; class-B operation; typical values.
—— Vge=75V — Vee=75V
- - -Vee=5.0V = ==Vee=5.0V
Fig.6 Load power as a function of source power. Fig.7 Power gain and efficiency as a function of
load power.
RUGGEDNESS

The device is capable of withstanding a full load mismatch
(VSWR = 50; all phases) at rated load power up to a
supply voltage of 9.0 V at Trpp = 25 °C.
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UHF power transistor BLT92/SL
MDA303 MDA304
10 5
Z; 2
(©)] N ()
|
8 4 T——
s L Trlfl
6 i 3
4 2
A XL
[ ////
2 1
0 0
750 800 850 900 950 1000 750 800 850 900 950 1000
f (MHz) f (MHz)

Fig.8

Vee=7,5V; PL=3W,; f=800 - 960 MHz; T, = 25 °C;
class-B operation; typical values.

Input impedance as a function of frequency
(series components).

Vee=7,5V; PL=3W,;f=2800-960 MHz; Ty = 25 °C;
class-B operation; typical values.

Fig.9 Load impedance as a function of frequency
(series components).

MDA305

0
750 800 850 900 950 1000
f

(MHz)

Vee=7,5V; PL=3W, f=800 - 960 MHZ; Tr;p = 25 °C;
class-B operation; typical values.

Fig.10 Power gain as a function of frequency.
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PNP switching transistor BSR12
FEATURES
e Low current (max. 100 mA) .
e Low voltage (max. 15 V). Iq 3
APPLICATIONS 1
¢ High-speed, saturated switching applications for 5
industrial service in thick and thin-film circuits. Ij i H 2
Top view MAM256
DESCRIPTION
PNP switching transistor in a SOT23 plastic package.
8 S Fig.1 Simplified outline (SOT23) and symbol.
PINNING
PIN DESCRIPTION
MARKING
1 base
2 emitter TYPE NUMBER MARKING CODE
3 collector BSR12 B5p
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -15 \
Vceo collector-emitter voltage open base - -15 \Y
lom peak collector current - -200 mA
Piot total power dissipation Tamb < 25°C - 250 mwW
T; junction temperature - 150 °C
heg DC current gain lc=-10mA; Veg=-1V 30 -
Ic=-50mA; Vcg=-1V 30 120
fr transition frequency f =500 MHz; Ic = -50 mA; Vege=-10V |15 - GHz
tofs turn-off time Icon = =30 MA; Igon = =3 MA; Igosf = 3MA |- 30 ns
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Product specification

PNP switching transistor BSR12
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter = -15 \Y
Vceo collector-emitter voltage open base - -15 \
Veso emitter-base voltage open collector - -3 \'
Ic collector current (DC) - -100 mA
lcm peak collector current - -200 mA
Piot total power dissipation Tamb <25 °C - 250 mwW
Tstg storage temperature -65 +150 °C
T; junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to note 1 500 K/W
ambient
Note

1. Transistor mounted on a ceramic substrate 8 x 10 x 0.7 mm.
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PNP switching transistor BSR12
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current le=0;Veg=-10V - - -50 nA
le=0;Veg=-10V; Tamp=125°C | - - -5 UA
Ices collector cut-off current Vge=0;Vce=-10V - - -50 nA
V(BR)CBO breakdown voltage le=0;lc=-10 uA -15 = = \
V(BR)CES breakdown voltage Vge =0; Ic =-10 pA -15 - - \
V(BR)EBO breakdown voltage lc=0; lg =-100 pA -3 - - \Y
VcEOsust collector-emitter sustaining |lg = 0; Ic = -10 mA -15 - - \Y
voltage
VcEsat collector-emitter saturation | Ic =10 mA; Iz = -1 mA; note 1 - - -130 mV
voltage lc=-50mA; lg=-5mA; note 1 |- 180 |[-270 |mV
lc =-100 mA; Ig=-10 mA; note 1 | - - -450 mV
VaEsat base-emitter saturation lc =-=10 mA; Ig = -1 mA; note 1 -725 - -920 mV
voltage lc=-50mA; Is=-5mA;note 1 |-800 |- -1150 |mV
Ic =-100 mA,; Ig = -10 mA; note 1 | -900 - -1500 |mV
hee DC current gain lc =-1mA; Vcg =-1V; note 1 30 - -
lc=-10 mA; Vge =-1V, note 1 30 - -
Ilc =-50 mA; Vge =-1V; note 1 30 - 120
lc=-50mA; Veg=-1V; 30 - -
Tamb = 55 °C; note 1
lc=-100 mA; Vge=-1V; note1 |20 - -
fr transition frequency IC=-50mA; Vce=-10V; 1.5 - - GHz
f =500 MHz
Ce collector capacitance le=lg=0;Veg=-5V - - 4.5 pF
Ce emitter capacitance lc=1c=0;Veg=-05V - - 6 pF
Switching time (see Fig.2)
fon turn-on time V;=-6.85V;Vgg=0V, - - 20 ns
lcon = =30 MA; Igon = -3.0 mA
toff turn-off time Vi=11.7V; Vgg=-9.85 V; - - 30 ns
lcon = =30 MA; Igon = —3 MA;
Igoft = 3 MA
Note

1. Pulse test: t, = 300 us; 8 = 0.01.
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PNP switching transistor BSR12

R1=94 Q;R2=1kQ; R3=2kQ; C=0.1uF.
Pulse generator: Pulse duration t; = 400 ns. Rise time t; < 1 ns. Outputimpedance Zo = 50 Q.
Sampling scope: Rise time t, < 1 ns. Input impedance Z; = 100 k€.

Fig.2 Test circuit for switching times.

MGS461

70

hrg

60

typ

50

40

30

20 — z
-10 -1 -10 -102 I (mA) -10

Vee=-1V; Tamp = 25°C.

Fig.3 DC current gain; typical values.
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PNP switching transistor BSR12
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Fig.4 Collector-emitter saturation voltage as a function of collector current; typical values.
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Fig.5 Base-emitter saturation voltage as a function of collector current; typical values.
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MGS464
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(1) lc=100mA;ig=10mA
(2) lc=50mA and lg =5 mA.

Fig.6 Collector-emitter saturation voltage as a function of junction temperature; typical values.
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NPN 1 GHz general purpose switching transistor MPSH10

FEATURES PINNING

e Low cost PIN DESCRIPTION 1

¢ High power gain. 1 collector 23 =
2 | emitter ==

DESCRIPTION 3 base MSB033

Silicon NPN general purpose

transistor in a SOT54 (TO-92) )

package. PNP complement is the e

MPSHET. Fig.1 SOT54.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 30 \
Vceo collector-emitter voltage open base - 25 \
Vego emitter-base voltage open collector - 3 \%
Pot total power dissipation s =25 °C; note 1 - 1 W
T junction temperature - 150 °C
heg DC current gain Vee=10V; lc =4 mA 60 -

Cr collector-emitter feedback capacitance |Veg=10V; lg=0;f=1 MHz - 0.7 pF

Cw collector-base feedback capacitance Veg=10V; lg=0;f=1MHz 0.35 |0.65 |pF

fr transition frequency Vece=10V; Ic =4 mA; 650 - MHz
f=100 MHz; Tymp =25 °C

nCe collector-base time constant Vece=10V; Ic =4 mA; - 9 ps
f=100 MHz; Tymp =25 °C

Note

1. Tsis the temperature at the soldering point of the collector lead, 4 mm from the body.

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter - 30 \
Vceo collector-emitter voltage open base - 25 \Y
Veso emitter-base voltage open collector - 3 \%

Ic collector current (DC) - 40 mA
Ptot total power dissipation Ts =25 °C; note 1 - 1 w
Tstg storage temperature -65 +150 |°C
T; junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector lead, 4 mm from the body.
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NPN 1 GHz general purpose switching transistor MPSH10
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Binj-s thermal resistance from junction to soldering point note 1 125 K/W
Rihj-a thermal resistance from junction to ambient 250 KW

Note

1. Tgis the temperature at the soldering point of the collector lead, 4 mm from the body.
CHARACTERISTICS

Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
V(BR)CBO collector-base breakdown voltage open emitter; Ic = 100 uA; le =0 30 - \
V(BR)CEO collector-emitter breakdown voltage open base; Ic =1mA; Ig=0 25 - \Y
V(BR)EBO emitter-base breakdown voltage open collector; le = 10 pA; Ic =0 3 - Y
VcEsat collector-emitter saturation voltage lc=4mA;lg=0.4mA - 0.5 Vv
VBEon base-emitter ON voltage Vee=10V;lc =4 mA - 095 |V
lcBo collector-base cut-off current Veg=25V;Ig=0 - 100 nA
leBo emitter-base cut-off current Veg=25V;Ic=0 - 100 nA
hre DC current gain Vee=10V; Ic =4 mA 60 -

Cro collector-emitter feedback capacitance |Vceg=10V;lg=ie=0;f=1MHz - 0.7 pF

Cro collector-base feedback capacitance Veg=10V;Ig=i.=0;f=1MHz 035 (065 |pF

fr transition frequency Vee=10V; Igc =4 mA; 650 - MHz
f=100 MHz; Tymp = 25 °C

1Ce collector-base time constant Veg=10V; Ic =4 mA; - 9 ps
f=100 MHz; Tomp =25 °C
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NPN 1 GHz general purpose switching transistor MPSH10
100 MRA154 _10 MRA156
Y11 b1y
(m8S) (mS)
80 -20
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40 = \\\\ -40 \ 700
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0 -60
102 — 103 0 20 40 60 80 100
(MHz) 911 (MS)
Veg=10V; lg =4 mA.
) ) ) Ves=10V; g =4 mA.
Fig.2 Common base input admittance (Y1) as a
function of frequency. Fig.3 Common base input admittance (Y11).
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Fig.4 Common base forward transfer admittance Fig.5 Common base forward transfer admittance
(Y21) as a function of frequency. (Y21).
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NPN 1 GHz general purpose switching transistor MPSH10
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Fig.6 Common base reverse transfer admittance Fig.7 Common base reverse transfer admittance
(Y42) as a function of frequency. (Yq2).
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Fig.8 Common base reverse admittance (Y2) as
a function of frequency. Fig.9 Common base reverse admittance (Yzp).
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UHF wideband transistor PBR941
FEATURES PINNING - SOT23
¢ Small size PIN DESCRIPTION
o Low noise base
¢ Low distortion 2 emitter
* High gain 3 | collector
¢ Gold metallization ensures excellent reliability.
APPLICATIONS l:l 3 3
e Communication and instrumentation systems. S
1

DESCRIPTION
Silicon NPN transistor in a surface mount 3-pin SOT23 1 2 .
package. The transistor is primarily intended for wideband
applications in the GHz-range in the RF front end of analog Togiew MAM255
and digital cellular telephones, cordless phones, radar Marking code: V0.
detectors, pagers and satellite TV-tuners.

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT

Cre feedback capacitance Ic=0;Veg=6V;f=1MHz 0.3 - pF

fr transition frequency lc=15mA;Vce=6V; f,=1GHz 8 - GHz

Gum maximum unilateral power gain lc=15mA; Vce=6V; f=1 GHz; 15 - dB
Tamb =256 °C

F noise figure T's=Topt; lc=5mMA; Ve =6V, 1.4 - dB
f=1GHz

Ptot total power dissipation Ts = 60 °C; note 1 - 360 mwW

Rinj-s thermal resistance from junction to | Pt = 360 mW - 320 K/W

soldering point

Note

1. Tsis the temperature at the soldering point of the collector pin.
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UHF wideband transistor PBR941
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 \%
Veso emitter-base voltage open collector - 1.5 \
Ic collector current (DC) - 50 mA
Iciav) average collector current - 50 mA
Pot total power dissipation Ts =60 °C; note 1 - 360 mW
Tstg storage temperature -65 +150 |°C
T junction temperature - 175 G
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction | Pyt = 360 mW; T = 60 °C; note 1 320 KW
to soldering point; note 1

Note

1. Tsis the temperature at the soldering point of the collector pin.
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UHF wideband transistor

PBR941

CHARACTERISTICS

T; = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS | min. | Tvp. [ max. | uNiT
DC characteristics
Vigriceo | collector-base breakdown voltage | lc =100 uA; lg =0 20 - - Vv
Vgriceo | collector-emitter breakdown voltage | Ic = 100 pA; Ig =0 10 - - \%
VRreBo | emitter-base breakdown voltage le=10 uA; Ic=0 1.5 - - \Y
lceo collector-base leakage current Veg=10V; lg=0 - - 100 nA
leBo emitter-base leakage current Veg=1V;lc=0 - - 100 nA
hee DC current gain lc=5mA;Veg=6V 50 100 200
lc=15mA; Vcg=6V - 100 -
AC characteristics
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 0.3 - pF
fr transition frequency lc=15mA;Vee=6V;f=1GHz |- 8 - GHz
Gum maximum unilateral power gain; lc=15mA; Vce=6V; - 18 - dB
note 1 Tamp= 25 °C; f=1'GHz
lc=15mA; Ve =6V, - 9.5 - dB
Tamp = 25 °C; f =2 GHz
F noise figure T's=Topt; lc=5mMA;Vce=6V,; - 1.4 - dB
f=1GHz
I's=Topt: lc=5mA; Vce=6V; - 2 - dB
=2 GHz
Note S,
1. Gy is the maximum unilateral power gain, assuming sqz is zero. Gy = 10 log [Sanl dB
(118441 = |Sx?)
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UHF wideband transistor PBR941

MDA871 MDA872
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0 0
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Vee=6V.
Fig.2 Power derating as a function of soldering Fig.3 DC current gain as a function of collector
point temperature. current; typical values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Fig.5 Transition frequency as a function of
collector current; typical values.
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UHF wideband transistor PBR941
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Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of frequency; typical
typical values. values.
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UHF wideband transistor PBR941
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Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current, typical values. frequency, typical values.
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UHF wideband transistor PBR941
IPRER AN a0 SEQUENCE No. | PARAMETER | VALUE UNIT
SPICE parameters for the PBR941 die 392 G 83.00 F

SEQUENCE No. | PARAMETER | VALUE UNIT 40 Cope 84.00 fF
1 1S 0466 |fA 41 AF 1.000 |-
2 BF 150.4 B 42 KF 4x10716 | -
3 NF 1.000 - Notes

4 VAF 5306 |V 1. These parameters have not been extracted, the
5 IKF 180.0 mA default values are shown.

6 ISE 57.30 fA 2. Cppb, Cppe; base-bondpad and emitter-bondpad
7 NE 2.000 = capacitance to collector.

8 BR 27.68 -

9 NR 1.000 -

10 VAR 1.976 \ Ceb

11 IKR 9943 |mA i

12 ISC 1.420 aA -

13 NC 1.000 - B 5 B C o——fvl:gv\—o o
14 RB 1214 |Q =

15 IRB 0.000 |pA Cbe = Cee

16 RBM 4957 |Q -" % LE

17 RE 0.597 Q MBCI64
18 RC 1.988 Q E -

19(1) XTB 0.000 -

20(" EG 1.110 eV E

21 XTI 3.000 -

22 CJE 0.568 pF QLg = 50; QL = 50; QLg g(f) = Qls eV(f/fe);

f = scaling frequency = 1 GHz.

23 VJE 600.0 mV

24 MJE 0.412 = Fig.12 Package equivalent circuit SOT23.
25 TF 2.037 |ps

26 XTF 30.90 = List of components (see Fig.12)

i LS i L DESIGNATION VALUE UNIT
28 ITF 131.8 mA

29 PTF 0.000 |deg Cre ! L3

30 cJC 2058 |fF Con 5 i

31 VvJc 296.2 mV Ceo s L

32 MJC 0118 |- L} = b

33 XCJC 0104 |- - i 1

34 TR 0.000 |ps = a8 sl
35() cJs 0000 |F Ls 040 ik
36 VJs 7000 |mV Le L iy
370 MJS 0.000 -

38 FC 0.943 -
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Fig.13 Common emitter input reflection coefficient (S14); typical values.
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Fig.14 Common emitter forward transmission coefficient (Sp4); typical values.
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UHF wideband transistor PBR941
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1GHz
500 MHz
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Vee =6V; Ig = 15 mA.

Fig.15 Common emitter reverse transmission coefficient (S12); typical values.

Vee=6V; Ig = 15 mA; Zo =50 Q.

Fig.16 Common emitter output reflection coefficient (Szz); typical values.
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unstable -+ 1.0
region load

unstable
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+ 0.8
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+ 0.4
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Fig.17 Common emitter available gain circles; typical values.
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Fig.18 Common emitter available gain circles; typical values.
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UHF wideband transistor PBR951
FEATURES PINNING - SOT23
° Small size PIN DESCRIPTION
e Low noise base
o Low distortion 2 emitter
e High gain 3 collector
« Gold metallization ensures excellent reliability.
APPLICATIONS F:' 3
3
¢ Communication and instrumentation systems. =5
1
DESCRIPTION
Silicon NPN transistor in a surface mount 3-pin SOT23 1 —5 2
package. The transistor is primarily intended for wideband
applications in the GHz-range in the RF front end of analog Top view MAM255
and digital cellular telephones, cordless phones, radar
detectors, pagers and satellite TV-tuners. Marking code: W2.
Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. | MAX. | UNIT
Cre feedback capacitance lc=0;Veg=6V;f=1MHz 0.4 - pF
fr transition frequency lc=30mA; Vg =6V; fh=1GHz 8 - GHz
Gum maximum unilateral power gain lc=80mA; Vce=6V; Tamp =25°C; |14 - dB

f=1GHz

F noise figure I's=Topti lc=5mA;Vce =6V, 1.3 - dB

f=1GHz

Piot total power dissipation s =60 °C; note 1 - 365 mwW
Rih j-s thermal resistance from junctionto | Pyt = 365 mW - 315 K/w

soldering point
Note

1. Tsis the temperature at the soldering point of the collector pin.
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UHF wideband transistor PBR951
LIMITING VALUES
In accordance with the Absolute Maximum Rating System IEC 134.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 \
Veso emitter-base voltage open collector - 1.5 \
Ic collector current (DC) - 100 mA
Ic(av) average collector current - 100 mA
Ptot total power dissipation Ts =60 °C; note 1 - 365 mWwW
Tstg storage temperature —65 +150 |[°C
T junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction | Pyt = 365 mW; T¢ = 60 °C; note 1 315 KW
to soldering point; note 1

Note
1. Tsis the temperature at the soldering point of the collector pin.
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UHF wideband transistor

PBR951

CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | min. [ TP, [ max. | uniT
DC characteristics
VeRriceo | collector-base breakdown voltage |Ic =100 uA; lg =0 20 - - V
Vericeo | collector-emitter breakdown lc=100 uA; Ig=0 10 - - Vv
voltage
Verieso | emitter-base breakdown voitage le=10pA; Ic=0 1.5 - - \Y
lco collector-base leakage current Veg=10V; lg=0 - - 100 nA
leBO emitter-base leakage current Veg=1V;ig=0 - - 100 nA
hee DC current gain lc=5mA;Vce=6V 50 100 200
lc=15mA; Vg =6V - 100 -
AC characteristics
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 0.4 - pF
fr transition frequency lc=30mA; Vce=6V;frn=1GHz |- 8 - GHz
Gum maximum unilateral power gain; lc=80mA; Vce=6V; - 14 - dB
note 1 Tami=25°C;f="1 GHz
lc=30mA; Ve =6V; - 8 - dB
Tanisi= 28 °Giif =2 GHZ
F noise figure I's=Topt; lc=5mA;Vce=6V; - 13 - dB
f=1GHz
I's=Topt; lc=5mMA; Vee=6V; - 2 - dB
f=2GHz
Note |821|2

1. Gyu is the maximum unilateral power gain, assuming Sqz is zero. Gy, = 10 log
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UHF wideband transistor PBR951
MDA887 MDA888
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Fig.2 Power derating as a function of soldering Fig.3 DC current gain as a function of collector
point temperature. current; typical values.
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Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Vog =6V; f=1GHZ Tamp = 25°C.

Fig.5 Transition frequency as a function of
collector current; typical values.
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UHF wideband transistor PBR951
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Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of frequency; typical
typical values. values.
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UHF wideband transistor PBR951
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Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current, typical values. frequency, typical values.
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UHF wideband transistor PBR951
APPLICRRON RFORMEDCN SEQUENCE No. | PARAMETER | VALUE UNIT
SPICE parameters for the PBR951 die 39(2) Goe 73.00 F

SEQUENCE No. | PARAMETER | VALUE UNIT 40 Chope 131.00 |[fF
1 IS 0.963 |fA 41 AF 1.000 |-
o BF 102.3 " 42 KF 4x10716 | -
3 NF 1.002 - Notes
4 VAF 64.75 \ 1. These parameters have not been extracted, the
5 IKF 841.1 mA default values are shown.
6 ISE 35.77 fA 2. Cppb, Cppe; base-bondpad and emitter-bondpad
7 NE 2138 — capacitance to collector.
8 BR 90.16 -
9 NR 1.000 -
10 VAR 3198 |V i
11 IKR 2577 |mA .
12 ISC 156.6  |aA ” Lg i
13 NC 1.047 |- B SO e
14 RB 6.071 Q E
15 IRB 0000 |uA G T O
16 RBM 2478 |Q “- Le
17 RE 0.164 Q L
18 RC 1.315 Q L3
19(1) XTB 0.000 =
20 EG 1.110 eV E
21(1) XTI 3.000 -
2 CiE o1 [oF Gla 50 Ol 50 Gl O
23 VJE 600.0 mV
24 MJE 0.394 = Fig.12 Package equivalent circuit SOT23.
25 TF 3.073 ps
26 XTF 1025 |- List of components (see Fig.12)
o LiLd i L DESIGNATION VALUE UNIT
28 ITF 53.49 mA
29 PTF 0.000 |deg Coe L -
30 cic 2099 |fF Cop ol L
31 VJC 287.1 mV Coo s L
32 MJC o111 |- L e L
33 XCJC 0104 |- e 2 L
34 TR 0.000 |ps L3 o uli
3501 cJs 0000 |F Ls s it
36(1) VJs 7000 |mV Le L s
37(1) MJS 0.000 -
38 FC 0.888 -
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UHF wideband transistor PBR951

90°

T 08

=30

Vee=6V;Ic=30mA; Z,=50 Q.

Fig.13 Common emitter input reflection coefficient (S14); typical values.

90°

100 MHz,__ 200 MHz|

7 ol
40/ MHz ?

40 30 20 10

-135° -45°

-90° MDA773
Vce=6V; Ic =30 mA.

Fig.14 Common emitter forward transmission coefficient (Sp4); typical values.
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Product specification

UHF wideband transistor

PBR951

90°

135°

03 02 01

a2 04 (08 02 10
180 30 MHz

g \

-90°

Vee=6V; Ic = 30 mA.

—45°

MDA774

Fig.15 Common emitter reverse transmission coefficient (S12); typical values.

Vee =6 V; Ig = 30 mA; Z, =50 Q.

MDA775 L 1.0

Fig.16 Common emitter output reflection coefficient (Szz); typical values.
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UHF wideband transistor PBR951

unstable 1.0
region load

unstable
region source

f=1GHz Vee =6 V; I = 5 mA; Zo = 50 Q. ~40

Fig.17 Common emitter available gain circles; typical values.

90°
unstable 1.0
region load

unstable
region source

moazz1 L4
f=2GHz; Vce =6V, Ic =5 mA; Z, =50 Q.

Fig.18 Common emitter available gain circles; typical values.
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PNP 1 GHz switching transistor PMBT3640

TSR B G S ST R RS DR 4 G A R P S SR A RS 54 T S S S S RS RS

DESCRIPTION PINNING
PNP general purpose switching PIN | DESCRIPTION Q 5
transistor in a SOT23 package.
. PRUERIS Code: V25
base
2 emitter
3 collector 1]—_—' 2
Top view MSB003
Fig.1 SOT23.

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

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
-Veeo collector-base voltage open emitter - 12 \%
-Vceo collector-emitter voltage open base -~ 12 Vv
-VEBo emitter-base voltage open collector - 4 \
-l DC collector current - 80 mA
Piot total power dissipation up to Ts = 85 °C (note 1) - 350 mwW
Tsig storage temperature -55 150 °C
T junction temperature = 175 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rin j-s from junction to soldering point (note 1) 260 KW
Note

1. Tsis the temperature at the soldering point of the collector tab.
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Product specification

PNP 1 GHz switching transistor

PMBT3640

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

_|B1 = |Bg =0.5mA

SYMBOL PARAMETER CONDITIONS | Min. | maX. | uNIT

Off characteristics

-V@erico | collector-base breakdown voltage —lc =100 pA; lg=0 12 - \Y

—V@rces | collector-emitter breakdown voltage —lg =100 pA; Vge =0 12 = \

-VgrEBO | €Mitter-base breakdown voltage —lg =100 pA; lc=0 4 - \"

—lces collector cut-off current ~Vee=6V;Vge=0 - 0.01 |pA
~Vce=6V; Vge =0; Tamp =65 °C — 1 LA

—lg base current ~Veg=6V;Vge=0 - 10 nA

On characteristics; pulse test: pulse width < 300 s, duty cycle < 2%.

hre DC current gain —lc =10 mA; -Vgg =03V 30 120
—lg=50mA; Vg =1V 20 |-

—VecEsat collector-emitter saturation voltage —lgc=10mA; -lg=1mA - 0.2 \Y
—lc =50 mA; —-lg =5 mA - 0.6 \
—lc=10mA; -lg=1mA; Tamp=65°C |- 025 |V

—VBEsat base-emitter saturation voltage -lg=10mA; -lg=0.5mA 0.75 [0.95 |V
—lg=10mA; -lg=1mA 08 |1 \
—lc =50 mA; —-lg=5mA = 15 \

Small-signal characteristics

fr transition frequency —lc =10 mA; -Vce=5V; 500 |- MHz
f=100 MHz

Ce output capacitance lg=0;-Vgg=5V;f=1MHz - 8.5 pF

Ce input capacitance lc=0;-Vgg=0.5V;f=1MHz - 3.5 pF

Switching times

tq delay time Voo =6V, —Ig =50 mA; = 10 ns
~VBEEf = 1.9 V; -lg1 =5 mA

ts storage time —Vec =6V, —lc =50 mA; - 20 ns
—lgy =—lgp =5 mA

t rise time —Vee =6 V; —lc =50 mA; - 30 ns
—Vag = 1.9 V; -lg1 =5 mA

1 fall time Ve =6V, —Ig =50 mA; - 12 ns
—lgy = —lgp =5 MA

ton turn-on time ~Vec =6V, —Ic =50 mA; - 25 ns
~VBEi) = 1.9 V; -lgy =5 mA
~Vee=1.5V; =g =10 mA; - 60 ns
—-lg1 =0.5 mA

toff turn-off time ~Vee =6 V; —lg =50 mA; - 35 ns
—VBE(Oﬁ) =19V;-lgy=lgo=5mA
Ve =1.5V; —lc =10 mA; - 75 ns
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Philips Semiconductors Product specification

NPN 1 GHz general purpose switching transistor PMBTH10

R R R 7R B e M Y0 O ) M s B N U ST R R R

FEATURES PINNING
* Low cost PIN |  DESCRIPTION s
¢ High power gain. Code: V30
1 base
DESCRIPTION 2 emitter
The PMBTH10 is a general purpose 3 collector i LI El
silicon npn transistor, encapsulated in Top view MSB003
a SOT23 plastic envelope. Its pnp
complement is the PMBTH81.
Fig.1 SOT23.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 30 \Y
Vceo collector-emitter voltage open base - 25 Y
Vego emitter-base voltage open collector - 3 \Y
Piot total power dissipation Ts=45°C (note 1) - 400 mwW
hee DC current gain Vee=10V;lc =4 mA 60 -

Cre collector-emitter feedback Veg=10V; lg=0;f=1MHz - 0.7 pF
capacitance
Ch collector-base feedback Veg=10V; lg=0;f=1 MHz 035 |0.65 |pF
capacitance
fr transition frequency Vee=10V; Ic =4 mA; 650 - MHz
f=100 MHz; Tamp =25 °C
nCec collector-base time constant Vee=10V; Igc =4 mA; - 9 ps
f =100 MHz; Tymp = 25 °C
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veeo collector-base voltage open emitter = 30 \
Vceo collector-emitter voltage open base - 25 \
Veso emitter-base voltage open collector - 3 Vv
Ic DC collector current - 40 mA
Piot total power dissipation Ts =45 °C (note 1) - 400 mwW
Tsig storage temperature -65 150 °C
Tj junction temperature = 150 °€C

Note

1. Tsis the temperature at the soldering point of the collector tab.
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Product specification

NPN 1 GHz general purpose switching transistor PMBTH10

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rthj-s from junction to soldering point (note 1) 260 KIW

Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj=25°C.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
V(Br)cBO collector-base breakdown voltage open emitter; Ic = 100 pA; I =0 30 - \
V(BR)CEO collector-emitter breakdown voltage open base; Ic=1mA; Ig=0 25 - \
V(BR)EBO emitter-base breakdown voltage open collector; [ = 10 pA; Ic =0 3 - \Y
VCE sat collector-emitter saturation voltage Ilc=4mA; Ig=0.4mA - 0.5 \
VBE on base-emitter ON voltage Vee=10V; Ic =4 mA - 095 |V
lcso collector-base cut-off current Veg=25V;lg=0 - 100 |[nA
leBO emitter-base cut-off current Veg=25V;Ic=0 - 100 |nA
heg DC current gain Vee=10V; lc =4 mA 60 -

Cre collector-emitter feedback Veg=10V;lg=ig=0; - 0.7 pF

capacitance f=1MHz

Cw collector-base feedback capacitance Veg=10V; lg=i.=0; 0.35 |0.65 |pF
f=1MHz

fr transition frequency Vee=10V; Ic =4 mA; 650 |- MHz
f=100 MHz; Tamp = 25 °C

1Ce collector-base time constant Veg=10V; Ic =4 mA; - 9 ps
f=100 MHz; Tymp =25 °C
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NPN 1 GHz general purpose switching transistor PMBTH10

100 - MRA168 10 MRA170

Y14 ‘ ‘ byq ‘
(mS) (mS) '
80 -20
911
60 _30 |-&.1000 MHz
N - AN
-b
40 - \\\'\ —40 R, 700
N\ N
N \\
a N0 200 100
-50
N
N
0 -60 =
102 108 0 20 40 60 80 100
f (MHz) a1y (mS)

Veg=10V;lc=4mA. Vep =10 V;lc =4 mA.
Fig.2 Common base input admittance (Y11) as a Fig.3 Common base input admittance (Y11).

function of frequency.

MRA169 MRA171
70 60
Yor N bo1 200 400N\,
(mS) bop | N (ms)

40
—921\\ N

L A
1000 MHz

10
102 108 ~70 -50 -30 -10 10 30
f (MHz) g1 (mS)
Vep=10V; I =4 mA. Ves=10V; g =4 mA.
Fig.4 Common base forward transfer admittance Fig.5 Common base forward transfer admittance
(Y24) as a function of frequency. (Y21).
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Product specification

NPN 1 GHz general purpose switching transistor PMBTH10
5 MRA164 0 [ MRA166
Yi2 bi2 100,
(mS) (mS) 200l
) = 400
8 // -2 700
%
) / -3 1000 MHz
-b12 //
L
1 / -4
]
912
T gt 12 -04 04 12 2
f (MHz) & e ; ’ 442 (mS)

Veg=10V; Ic =4 mA.

Fig.6 Common base reverse transfer admittance

Veg=10V; Ic =4 mA.

Fig.7 Common base reverse transfer admittance

Veg=10V; Ic =4 mA.

Fig.8 Common base reverse admittance (Y2) as
a function of frequency.

(Y12) as a function of frequency. (Y12).
10 MRA165 10 MRA167
1000 MH.
Yoo b2 / i
(mS) (mS) /
8 / 8
/ 700 MHz
//
6 V4 6
b2  / [
/
i // 4 14-400 MHz
| |
5 5 209 Mle
A
/ 922 | 1 104 MHl
/
0 0
102 0 2 4 6 8 10
f (MHz) g2 (MS)

Veg =10V, lc =4 mA.

Fig.9 Common base reverse admittance (Y2y).
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PNP 1 GHz switching transistor
N B T R e e B S e 7 B T B R T S B AR Y TS TR

Product specification

PMBTH81

FEATURES PINNING
* Low cost PIN |  DESCRIPTION
o High transition frequency. Code: Va1 ’:] 3
base
DESCRIPTION emitter
The PMBTH81 is a general purpose collector P |j lj 5
silicon pnp transistor, encapsulated in
a SOT23 plastic envelope. Its apiew =
complement is the PMBTH10.
Fig.1 SOT23.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 \Y
Vceo collector-emitter voltage open base - 20 \
Piot total power dissipation Ts =45 °C (note 1) - 400 mWwW
Ces collector-emitter capacitance Veg=10V;lg=0;f=1MHz - 0.65 pF
Cob collector-base capacitance Veg=10V; lg=0;f=1MHz - 0.85 pF
fr transition frequency Vee=10V; Ic =5 mA; 600 - MHz
f=100 MHz; Tymp = 25 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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Product specification

PNP 1 GHz switching transistor PMBTHS81
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter = 20 \
Vceo collector-emitter voltage open base - 20 Vv
Veso emitter-base voltage open collector - 3 \%
Ic collector current - 40 mA
Piot total power dissipation Ts =45 °C (note 1) - 400 mwW
Tstg storage temperature -65 | 150 G
T junction temperature — 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rinj-s from junction to soldering point (note 1) 260 K/W
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj=25°C
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
V(BRr)cBO collector-base breakdown voltage open emitter; Ic =10 pA; I =0 20 - Vv
V(BRr)cEO collector-emitter breakdown open base; Ic=1mA; Ig=0 20 = \
voltage
V(BR)EBO emitter-base breakdown voltage open collector; I = 10 pA; Ic =0 3 - Vv
VGE sat collector-emitter saturation voltage lc=5mA;Ig=0.5mA - 0.5 \%
VBE on base-emitter ON voltage Vee=10V; lc=5mA - 0.9 \
lcso collector-base cut-off current Veg=10V;lg=0 - 100 |[nA
leBO emitter-base cut-off current Veg=2V;Ilg=0 - 100 |nA
hre DC current gain Vee=10V; Ic =5 mA 60 -
Coe collector-emitter capacitance Veg=10V;Ilg=0;f=1MHz - 0.65 |pF
Ceb collector-base capacitance Veg=10V; g =0;f=1MHz - 0.85 |pF
fr transition frequency Vce=10V; Ic =5 mA; 600 - MHz
f=100 MHz; Tymp = 25 °C
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PNP 1 GHz switching transistor PMBTH81
MRA568 MRA566
-30 L , 120 oMz Too
by N T 450 MHz by | \ \\QL,,A
(ms) : 250 MHz & 1
E \ | tm ] 250 MHz
-50 - - S \
, Hg L g o 100 MHz 5 \ i, bR
NN R T ‘
\ ; 1 ‘\\\. 450 MHz
; ‘ \oama |
-70 8 mA - -
NINE T NG
a F\ o MHz
N " AN
-90 AN . N
2mAN, "\
-110 N 0
-20 20 60 100 140 -120 -80 -40 0 40
911 (MS) go1 (MS)
Veg=10V; Tamp =25 °C. Veg =10 V; Tamp =25 °C.
Fig.2 Common base input admittance (Y14). Fig.3 Forward transfer admittance (Y24).
MRA570 MRA569
. 100 VH .
« 1 z
W \\\\ boo 930 MH
S I Z iy
(mS) \250 MHz mS) P
) Y Ic=4mA /
I 450 MHz 8 /
B /
» c=12mA |/ | /A ?A
8mA [4mA // 12mA
% R
/ 450 MHz -
-6
/ / l 930 MHz % 250 MHz
P D 4 |
L i I«U 100 MHz
-8 0
-2.5 -2 -1.5 -1 -0.5 0 0 1 2 3 4
g12 (MS) 922 (MS)
Ve =10 V; Tamp = 25 °C. Veg =10 V; Tamp = 25 °C.
Fig.4 Reverse transfer admittance (Y12). Fig.5 Common base output admittance (Yz2).
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PNP 1 GHz switching transistor

PMBTHS81

MRA567

gain 1000
bandwidth

product
(MHz) goo /

600

400 /

200

Vce =10 V; f = 100 MHz.

function of collector current.

16 20

Ic (mA)

Fig.6 Current gain-bandwidth product as a
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UHF wideband transistor PRF947
FEATURES PINNING
e Small size PIN DESCRIPTION
e Low noise 1 base
o Low distortion 2 emitter
¢ High gain 3 collector

Gold metallization ensures excellent reliability.

APPLICATIONS |:] 3

e Communication and instrumentation systems. G
DESCRIPTION :

Silicon NPN transistor in a surface mount 3-pin SOT323 l 2
package. The transistor is primarily intended for wideband 1 2

applications in the GHz-range in the RF front end of analog
and digital cellular telephones, cordless phones, radar
detectors, pagers and satellite TV-tuners.

Top view MAMO62

Marking code: VO.

Fig.1 Simplified outline (SOT323) and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 0.3 - pF

fr transition frequency lc=15mA; Vce=6 V;f=1GHz |- 8.5 - GHz

Gum maximum unilateral power gain Ic=15mA; Vce=6V; - 16 - dB
Tamp= 25 °C;f =1.GHz

NF noise figure I's=Topt; lc=5mMA;Vce =6V, - 1.5 - dB
f=1GHz

Piot total power dissipation Ts =60 °C; note 1 - - 250 mW

Rin j-s thermal resistance from junction | Pyt = 250 mW - - 460 K/W

to soldering point

Note
1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

UHF wideband transistor PRF947
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 \
Vceo collector-emitter voltage open base - 10 V
VeBo emitter-base voltage open collector - 15 Vv
Ic DC collector current - 50 mA
Ic(av) average collector current - 50 mA
Piot total power dissipation Ts = 60 °C; note 1 - 250 mwW
Tstg storage temperature -65 +150 |°C
T; junction temperature - 175 °C
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction | Py = 250 mW; T¢ = 60 °C; note 1 460 K/W
to soldering point

Note

1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

UHF wideband transistor

PRF947

CHARACTERISTICS
T =25 °C unless otherwise specified.

symsoL | PARAMETER CONDITIONS | miN. | TYP. [ mAX. | UNIT
DC characteristics
Viericeo | collector-base breakdown voltage | Ic = 100 uA; Il =0 20 - - Vv
Vriceo | collector-emitter breakdown Ilc=100 pA; Ig=0 10 - - Vv
voltage
VgriEBO | @mitter-base breakdown voltage le=10pA; Ic=0 1.5 - - \
lceo collector-base leakage current Veg=10V;lg=0 - - 100 nA
leso emitter-base leakage current Veg=1V;Ilc=0 - - 100 nA
heg DC current gain lc=5mA;Vcg=6V 50 100 200
lc=15mA; Vcg=6V - 100 -
AC characteristics
Cia feedback capacitance Ic=0;Veg=6V;f=1MHz - 0.3 - pF
fr transition frequency lc=15mA; Vg =6 V; fn=1GHz |- 8i5 - GHz
|s21 insertion gain Ic=15mA;Vce=6V;f=1GHz |- 145 |- dB
Gum maximum unilateral power gain; lc=15mA;Vce =6V, - 16 - dB
note 1 Tampi= 25/°C; f:=1/GHZ
lc=15mA; Vce=6V; - 10 - dB
Tamb = 25 °C; f = 2 GHz
NF noise figure I's=Topti lc=5mMA;Vce=6Y,; - 1.5 - dB
f=1GHz
Ts=Topt; Ic=5mA; Vce=6V; - 21 = dB
f=2GHz
Note |521‘2

1. Gywm is the maximum unilateral power gain, assuming sqz is zero. Gy, = 10 log
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point temperature.

Philips Semiconductors Product specification
UHF wideband transistor PRF947
400 MGS496 120 MGS497
Ptot "
(mW) FE S gy ]
300 Tt
80
200 \\
N
\ 40
100 \\
0 0
0 50 100 150 200 0 10 20 30 40 50
Ts(°C) Ic (MA)
Vee=6V.
Fig.2 Power derating as a function of soldering Fig.3 DC current gain as a function of collector

current; typical values.

MGS498

05

Cre

(pF)
0.4 A\

0.3

0.2

0.1

Ves (V)

lc=1g=0;f=1MHz.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

fr
(GHz)

MGS499

Ve =6 V; fy = 1 GHZ; Tamp =25 °C.

Fig.5

30 40
Ic (mA)

Transition frequency as a function of
collector current; typical values.
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UHF wideband transistor PRF947
MGS500 MGS501
20 50
gain MSG G gain
(dB1)6 /r el | (dBio
k Gum I QUM
12 II 30 \\
~LN
N
mse R
8 20
\:\
N
N\Gras
4 10 N
0 4 3 4
0 10 20 30 I (m) 40 102 10 f (MHz) 10
f=1GHz Vcg=6 V. lc=5mA;Vce=6V.
Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of frequency; typical
typical values. values.
= MGR502 50 MOSS03
gain gain
(dB) (dB)
40 40
Sum
I 30
30 -
MSG \\\MSG
\\§\ Gum) Q
20 Ay 20 NN G
N\ N max
N Gmex
10 RS 10 \\
0 0
102 10 fg 104 102 10 fMHpy 10
Ic=15mA; Vge =6 V. lc =30 mA; Vcg = 6 V.
Fig.8 Gain as a function of frequency; typical Fig.9 Gain as a function of frequency; typical
values. values.
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UHF wideband transistor PRF947
MGS504 MGS505
4 T 4 l
NF ] NF | ’
(dB) (dB) i (1)
3 3 e
/| e
(I)\ ,/ ,/
@\ A > / @
2 (;"4) \\\ //
/i \\ \.._._--4
g — 1
&N~ 1
1 ORI L] 1 7
|
0 0
il 2 2 3 4
10 1 10 I (mA) 10 10 10 f (MHz) 10
Vee=6V. Vee=6V.
(1) f=2GHz (4) =900 MHz (1) Ic=30mA
(2 f=15GHz (5) f=800MHz @) lg=15mA
(3) f=1GHz (6) =500 MHz. 3) lo=5mA.
Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current; typical values. frequency; typical values.
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UHF wideband transistor PRF947
unstable region unstable
source 99" region load
. + 1.0
+ 0.8
T+ 0.6
4
+ 04
102
D
0° +0

f=1GHz; Vcg =6 V; Ic =5 mA;

Zs=509;

(1) G=17dB

(2) G=16dB

(3) G=15dB

(4) NF=1.6dB 110

(5) NF=1.8dB _90° —

(6) NF=2dB.

Fig.12 Common emitter available gain, noise and stability circles; typical values.

- unstable
90 region load

unstable region 1.0
source
+ 0.8
- 0.6
r 0.4
N2
180° 0

f=2GHz;Vce=6V; Ic =5 mA;

Z,=509Q.

(1) Gmax=10.9dB

(2) G=10dB

(3) G=9dB

(4) G=8dB

(5) NF=2.1dB 110

(6) NF=2.3dB MGS507

(7) NF=250dB.

Fig.13 Common emitter available gain, noise and stability circles; typical values.
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Product specification

UHF wideband transistor PRF947
APPLICATION INFORMATION SEQUENCE No. | PARAMETER | VALUE | UNIT
SPICE parameters for the PRF947 die. 402) Cise 84.00 fF

SEQUENCE No. | PARAMETER | VALUE | UNIT 4“1 AF 1.000 -
1 IS 0466 |fA 42 KF axie |-
2 BF 150.4 - Notes
3 NF 1.000 = 1. These parameters have not been extracted, the
4 VAF 53.06 Vv default values are shown.

5 IKF 180.0 mA 2. Cppb, Cppe: base-bondpad and emitter-bondpad
6 ISE 57.30 fA capacitance to collector.

7 NE 2.000 -

8 BR 27.68 -

9 NR 1.000 - Cob

10 VAR 1.976 Vv 1
11 IKR 9.943 mA

L1 Ls L2

12 ISE 1.420 aA B o—"YY V¢ _o B Co——¢YY"o0(C
13 NC 1.000 - ‘

14 RB 12.14 Q Cpe == 5 - Cee
15 IRB 0.000 A 5 Lg
16 RBM 4.957 Q .
17 RE 0.597 Q
18 RC 1988 |Q E -

19(1) XTB 0.000 - 5
2001 EG 1.110 eV
210 XTI 3000 |- e
22 CJE 0.568 pF QLe(f) = QLeV(fo);

f. = corner frequency = 1 GHz.
23 VJE 600.0 mV
24 MJE 0.412 = Fig.14 Package equivalent circuit SOT323.
25 TF 2.037 ps
= XTF i = List of components (see Fig.14)
27 VTF 3.148 Vv
28 ITF 131.8 mA DESIGNATION VALUE UNIT
29 PTF 0.000 deg Chbe 2 fF
30 CJC 205.8 fF Cis 100 fF
a3 VJC 296.2 mV Cis 100 fF
32 MJC 0.118 - L1 0.34 nH
33 XCJC 0.104 - L2 0.10 nH
34 TR 0.000 ps 3 A v
(1)

§Zm \C/ji 360008 ;v = e L

- Le 0.60 nH
37 MJS 0.000 -
38 FC 0.943 -
390 Chpb 83.00 fF
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Product specification

UHF wideband transistor

PRF947

T 1.0

-90° MGS508

Vee=6V; I =15mA; Z,=50 Q.

Fig.15 Common emitter input reflection coefficient (s11); typical values.

90°

100 MHz

180°

50 40 30 20 10

-135° -45°

_90° MGS509

Vce=6V; lc=15mA.

Fig.16 Common emitter forward transmission coefficient (s»1); typical values.
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UHF wideband transistor

PRF947

Vee=6V;Ilc=15mA.

90°
135°
3 GHz
2GHz
/£
1 GHz
500 MHz
11| AR B | | 200 MHz 0°
0. 04 03 02 01 100 MHz
-135° -45°
—90° MGS510

Fig.17 Common emitter reverse transmission coefficient (s12); typical values.

Vee=6V; lg =15 mA; Z, =50 Q.

MGS511

Fig.18 Common emitter output reflection coefficient (sa0); typical values.
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UHF wideband transistor

Product specification

FEATURES

Small size

e Low noise

Low distortion

High gain

Gold metallization ensures excellent reliability.

APPLICATIONS

o Communication and instrumentation systems.

DESCRIPTION

Silicon NPN transistor in a surface mount 3-pin SOT323
package. The transistor is primarily intended for wideband
applications in the GHz-range in the RF front end of analog
and digital cellular telephones, cordless phones, radar
detectors, pagers and satellite TV-tuners.

PRF957
PINNING
PIN DESCRIPTION
base
2 emitter
3 collector

ma

Top view

Marking code: W2.

51 Ez

MAMO62

Fig.1 Simplified outline (SOT323) and symbol.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 0.4 - pF
fr transition frequency lc=30mA;Vce=6V;f,=1GHz |- 8.5 - GHz
Gum maximum unilateral power gain lc=30mA;Vce=6V; - 15 - dB
Tamib =25 °Cyf=1GHz
NF noise figure I's=Topt lc=5mMA; V=6V, - 1.3 - dB
f=1GHz
Ptot total power dissipation Ts =60 °C; note 1 - - 270 mwW
Rih j-s thermal resistance from junction | Pyt = 270 mW - - 425 K/W
to soldering point

Note

1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

UHF wideband transistor PRF957
LIMITING VALUES
In accordance with the Absolute Maximum Rating System |IEC 134.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 Vv
Veso emitter-base voltage open collector - 1.5 Vv
Ic DC collector current - 100 mA
Ic(av) average collector current - 100 mA
Piot total power dissipation Ts = 60 °C; note 1 - 270 mwW
Tstg storage temperature -65 +150 |°C
Tj junction temperature - 175 °C
Note
1. Tsis the temperature at the soldering point of the collector pin.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction | Py, =270 mW; Ts = 60 °C; note 1 425 K/w
to soldering point

Note

1. Tsis the temperature at the soldering point of the collector pin.
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Product specification

UHF wideband transistor

PRF957

CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL

PARAMETER

CONDITIONS

| min. | Tve. IMAX. | uNIT

DC characteristics

Vgriceo | collector-base breakdown voltage |Ic =100 uA;lg=0 20 - - \%
Verjceo | collector-emitter breakdown lc=100 pA; Ig =0 10 = = \
voltage
V(erigso | emitter-base breakdown voltage le=10pA;Ic=0 1.5 - - \
IcBo collector-base leakage current Veg=10V;lg=0 - - 100 nA
leBo emitter-base leakage current Veg=1V;Ic=0 - - 100 nA
hre DC current gain lc=5mA;Vce=6V 50 100 200
IC=15mA;VCE=6V = 100 =
AC characteristics
Cre feedback capacitance lc=0;Veg=6V;f=1MHz - 0.4 - pF
fr transition frequency lc=30mA;Vge =6V, fr,=1GHz |- 8.5 - GHz
s21[? insertion gain lc=30mA;Vce=6V;f=1GHz |- 14 - dB
Gum maximum unilateral power gain; lc=30mA; Vce=6V; - 15 - dB
note 1 Tanip:=25°Cif =11 GHz
Ic=30mA; Ve =6V, - 9.2 - dB
Tampi= 25 °C; 1 =2 GHz
NF noise figure I's=Topt; lc=5mMA; Vce=6V; - 1.3 - dB
f=1GHz
I's =Topti lc=5mA; Vce=6V; - 1.8 = dB
f=2GHz
Note |521[2

1. Gyw is the maximum unilateral power gain, assuming sqz is zero. Gy, = 10 log
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Product specification

UHF wideband transistor PRF957
MGS512 MGS513
400 120
Ptot
(mW) hFE L
300
\ 80
N
200
.
N
\ 40
100 \\
N
0 0 50 100 150 200 0
& 0 10 20 30 40 50
Ts (°C) Ic (mA)
Vee=6V.

Fig.2 Power derating as a function of soldering
point temperature.

Fig.3 DC current gain as a function of collector
current; typical values.

MGS514

0.8
Cre
(pF)

0.6 \

0.4

0.2

Ve (V)

Ic=0;f=1MHz.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

MGS515

fr
(GHz)

I (mA)

Vce=6V; fm=1GHz Tamp =25 C.

Fig.5 Transition frequency as a function of
collector current; typical values.
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UHF wideband transistor PRF957
MGS516
20 2 50 MGS517
gain gain
——1MSG T
(dB) 1 Gmax (dB)
16 / 40
G
/f,/ Gum UM
12 30
l’ N
\ MSG [N
20 N
§;\:\
4 10 \\ Gmax
9 2 3 4
0 10 20 0 I (mA) 40 10 10 f (MHz) 10
f=1GHz Vee=6V. lc=5mA; Vee =6 V.
Fig.6 Gain as a function of collector current; Fig.7 Gain as a function of frequency; typical
typical values. values.
MGS518 MGS519
50 50
gain gain
(dB) (dB)
40 40
A \
30 N 30 N
\\ N MSG
N N
\Q\ MSG NN
20 R 20 AN
N Ginanny
MINA UM RN
Gmax Gmax
10 N 10 N
0 0
102 108 £ (MHz) 104 102 103 f (MHz) 10t
lc=15mA; Vce =6 V. lc=30mA; Vge=6V.
Fig.8 Gain as a function of frequency; typical Fig.9 Gain as a function of frequency; typical
values. values.
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UHF wideband transistor PRF957
4 ! MGS520 4 MGS521
NF NF
(dB) [ (dB)
3 3
)
iy ¥ 1=
LI\ A A @
2 @ iy 2 A
<f‘é) \::b ] / 0/ A ®
NN A P
&) NIy = / L
1 L LT o 1 =
®
0 0
1071 1 1015 (mA) 102 102 108 f (MH2) 104
Vee=6V. Vee=6V.
(1) f=2 GHz (4) f = 900 MHz (1) Ic =30 mA
(2)f=1.5GHz (5) f = 800 MHz (2) Ic =15 mA
(3)f=1GHz (6) f = 500 MHz. (3)Ic =5 mA.
Fig.10 Minimum noise figure as a function of Fig.11 Minimum noise figure as a function of
collector current; typical values. frequency; typical values.
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Product specification

UHF wideband transistor

PRF957

unstable region
source

f=1GHz; Vce=6V; Ic=5mA;
Z,=50 Q.

(1) G=16dB

(2) G=15dB

(8) G=14dB

(4) NF=1.3dB

(5) NF=1.5dB

(6) NF=1.7dB.

Fig.12 Common emitter available gain, noise and stability circles; typical values.

unstable
region load

-90° MGS522

unstable region
source

unstable
region load

L 1)

180° ‘ ] 0° +0
o) o L
/)] [

f=2GHz Vce=6V; Ic=5mA; %jg’

zosoa ¢ ' ; w/

(1) Grax=9.95dB ‘ I

(2 G=9dB «

(3) G=8dB

4) G=7dB \ )

(5) NF=1.8dB g

(6) NF=2dB Lqg

(7) NF=2.2dB. -90° MGS523

Fig.13 Common emitter available gain, noise and stability circles; typical values.

1999 Jul 23 785



Philips Semiconductors Product specification

UHF wideband transistor PRF957
BESLIEATION N PURERON SEQUENCE No. | PARAMETER | VALUE UNIT
SPICE parameters for the PRF957 die 38 FC 0.888 |-

SEQUENCE No. | PARAMETER | VALUE UNIT 390 Chbpb 73.00 fF
1 1S 0.963 |[fA 40 Cope 131.00 |fF
2 BF 102.3 |- Notes
3 NF 1.002 |- 1. These parameters have not been extracted, the
4 VAF 6475 |V default values are shown.

5 IKF 841.1 mA 2. Cppb, Cppe: base-bondpad and emitter-bondpad
5 ISE 3577 | A capacitance to collector.

4 NE 2.138 -

8 BR 90.16 -

9 NR 1.000 |- fick

10 VAR 3198 |V o

11 IKR 2577 |mA 9 ™ -

12 ISC 156.6 |aA a Bl M= e
13 NC 1.047 - Cho % +c.,

14 RB 6.071 Q
15 IRB 0.000 |uA T é e
16 RBM 2478 |Q e
17 RE 0.164 Q E L3
18 RC 1.315 Q 2
19 XTB 0.000 - Bl 8 BB
20(M EG 1.110 |eV QLs(f) = QLaV(i/ty);

QLe(f) = QLeV(f/A);
21(1) XTI 3.000 |- f, = corner frequency = 1 GHz.
22 CJE 1161 |pF
23 VJE 600.0 |[mV Fig.14 Package equivalent circuit SOT323.
24 MJE 0.394 -
25 s 3073 |ps List of components (see Fig.14)
26 XTF 1025 |-

DESIGNATION VALUE UNIT

27 VTF 4.599 \%
28 ITF 53.49 |mA Coe £ 8
29 PTF 0.000 |deg Cep Al A
30 cic 4099 |IF Coe - i
31 VJC 2871 |mv L S nH
32 MJC 0111 |- b 10 nH
33 XCJC 0104 |- e 0.34 nH
34 R 0.000 |ps Ls e g
350 cJs 0.000 |F Le 0.60 nH
36(1) VJs 700.0 |mV
37(1) MJS 0.000 |-
1999 Jul 23 786




Philips Semiconductors Product specification

UHF wideband transistor PRF957

0° +0

Lo
MGS524
Vee =6 V; I = 30 mA; Zo = 50 Q.

Fig.15 Common emitter input reflection coefficient (s11); typical values.

-90° MGS525

Vce=6V; lc =30 mA.

Fig.16 Common emitter forward transmission coefficient (so1); typical values.
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UHF wideband transistor PRF957

135°

/ 500 MHz

180° 05 04 03 02 01 200 MHz
100 MHz

-135°

-90° MGS526

Vce=6V; I =30 mA.

Fig.17 Common emitter reverse transmission coefficient (s12); typical values.

-90° MGS527

Vee=6V; lc=30mA; Z, =50 Q.

Fig.18 Common emitter output reflection coefficient (s25); typical values.
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PACKAGE OUTLINES

Package Surface-mount Page
SOT23 yes 790
SOT54 no 791
SOT89 yes 792
SOT96-1 yes 793
SOT122A no 794
SOT122D no 795
SOT122E no 796
SOT143B yes 797
SOT143R yes 798
SOT172A1 no 799
SOT172A2 no 800
SOT223 yes 801
SOT323 yes 802
SOT343N yes 803
SOT343R yes 804
SOT353 yes 805
SOT363 yes 806

SOT551A yes 807



Philips Semiconductors Product specification

RF Wideband Transistors Package outlines

Plastic surface mounted package; 3 leads SO0T23

e Ta—
|
L
! T
1
~ - |
| | l
|
1 A
.
+ ; + A
1 | | 2 [
L | L
e B By | -EEE Lo
1 1
| o |
0 1 2mm
ST Y VY W ol KLY O e (O OO O (R 0
scale
DIMENSIONS (mm are the original dimensions)
Aq
UNIT | A e bp c D E e ey Hg Lp Q Vi w
1.4 048 | 015 | 30 | 1.4 25 | 045 | 055
mm | o9 | O | o3 | 0o0s | 28 |12 | 0 | 9% | 51 | 015 | 045 | 2 | O
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION \EC JEDEC ElAY PROJECTION
soT23 =1 97-02-28
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RF Wideband Transistors Package outlines

Plastic single-ended leaded (through hole) package; 3 leads SOT54

A L ;
' b

—_— _y v

! -
— e ]

- = ey [

) I ee——~———i————J

|

|

0 25 5mm
I OO o |
scale
DIMENSIONS (mm are the original dimensions)
UNIT | A b by c D d E e eq [
5.2 0.48 | 0.66 | 0.45 4.8 1.7 4.2 14.5
mm | 50 | 040 | 056 | 0.40 | 44 | 1.4 | 36 | 254 | 127 | 127 | 25
Note
1. Terminal dimensions within this zone are uncontrolied to allow for flow of plastic and terminal irregularities.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION

sOTS4 TO-02 SC-43 30 97-02-28
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RF Wideband Transistors Package outlines
Plastic surface mounted package; collector pad for good heat transfer; 3 leads SOT89
’ D
| A
r——b;;—»‘
E
He
1
L
1 2 3 {
’ | ! »‘ i <—bo h —| C |-
[&]w @) -by
——>
[e]
0 2 4 mm
| OO R R O R 00 YOO 1O OO SO Y 10 I SO 3 (O |
scale
DIMENSIONS (mm are the original dimensions)
UNIT| A [ by | by [ by | ¢ | D | E [ e [e |H |- | w
16 | 048 | 053 | 1.8 | 044 | 46 | 26 4.25
™M | 14 | 035 | 040 | 1.4 | 037 | 44 | 24 | 30 | 15 | 375 | 08 | 013
OUTLINE REFERENCES EUROPEAN
VERSION == VEoEe = PROJECTION ISSUE DATE
soTe9 =36 97-02-28
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Product specification

RF Wideband Transistors

Package outlines

S08: plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
=t e Az
T R “
pin 1index !
¥ | i
ER:
1 ‘ | |4
-
~I [ |, ~Er@
9 2i5 ?mm
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | x| A1 | A2 | A3 | by | ¢ [ DD | E@ | e | He L | Q| v |w/ly|zW e
0.25 | 1.45 049 | 025 | 5.0 4.0 6.2 1.0 0.7 0.7
mm 175 010 | 125 | 25 | 036 | 019 | 48 | 38 | 27 | 58 | 95 | 04 | 06 [ 025|025 | 01 | o5 | o
" 0.010 | 0.057 0.019 |0.0100| 0.20 | 0.16 0.244 0.039 | 0.028 0.028| 0°
inches | 0.069 | 5 504 | 0.049 | %' | 0.014 [0.0075| 0.19 | 0.15 | %950 | 0228 | 0041 | 0016 | 0.024 | 001 | 001 | 0.004 ] 545
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
95-62-64
SOT96-1 076E03S MS-012AA E @ 97-05-22
793
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RF Wideband Transistors Package outlines
Studded ceramic package; 4 leads SOT122A
G—D—D
|
by | .
A ‘ 1
Q ‘I i
T T
<D+ [SIv1 @AW — f
N R e | e v vr
My —-E-— Ll
0 5 10 mm
[ == SO T
scale
DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)
UNIT | A b c D D4 Dy H ] Mq N N3 Q W owy
mm | 592 | 585 | 0.15 | 7.50 | 648 | 7.24 | 27.43 | 3.18 | 1.66 | 1295 | 368 | 335 _—
480 | 558 | 010 | 7.23 | 622 | 693 | 25.78 | 2.67 | 1.39 | 1270 | 292 | 279 | g32 |
inches | 0233 | 0230 | 0.006 | 0.295 | 0.255 | 0.285 | 1.080 | 0.125 | 0.065 | 0510 | 0.145 | 0.132| UNC | '
0.189 | 0.220 | 0.004 | 0.285 | 0.245 | 0.273 | 1.015 | 0.105 | 0.055 | 0.500 | 0.115 | 0.110 .
REFERENCES 1
OUTLINE | EUROPEAN
VEREION IEC JEDEC EIAJ | PROJECTION | ISSUEDATE
SOT122A == @ 99-03-29
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Product specification
RF Wideband Transistors Package outlines
Studless ceramic package; 4 leads SOT122D
[F=pe
|
Pp G | .
1 Q I | A
: | 1 ‘
+—Dy—>
H
0 5 10 mm
N Y S W [ T 1
scale
DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)
UNIT A b c D D4 H Q
. 4.14 5.85 0.15 7.50 7.24 27.43 1.57
327 5.58 0.10 7.23 6.99 25.78 1.32
inches | 0-163 0.230 0.006 0.295 0.285 1.080 0.062
0.129 0.220 0.004 0.285 0.275 1.015 0.052
i
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION ISSUE DATE
SOT122D = @ 99-03-29
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RF Wideband Transistors Package outlines
Studded ceramic package; 4 leads SOT122E
=
1
by | 1
A J )
Q i 5
I
§ B @AG - !
Ne ~{-Bet=+-{A] Q0 R | I S
N — =1
| B - ) |
N ‘ | }
3 \ | | '
i \\‘/ . My — | —
P
H
by
H -
0 5 10 mm
)
scale
DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)
UNIT | A b by by c D D4 Dy H ™M My N Ny | N3 Q W owy
mm | 597 | 1.05 | 10.75 | 1425 | 0.18 | 7.50 | 6.48 | 7.16 (27.56 | 3.18 | 1.63 | 11.82 | 8.89 | 3.68 | 3.38 o8
480 | 073 | 1043 | 1394 | 0.14 | 7.23 | 622 | 6.99 | 2620 | 292 | 1.42 | 11.04 | 7.36 | 2.92 | 279 | ggo |
inches | 0-235 | 0.041 | 0.423 | 0.561 | 0.007 | 0.295 | 0.255 | 0.282 | 1.085 | 0.125 | 0.064 | 0.465 | 0.350 | 0.145 | 0.133 | UNC BBl
0.189 | 0.029 | 0.411 | 0.549 | 0.004 | 0.285 | 0.245 | 0.275 | 1.035 | 0.115 | 0.056 | 0.435 | 0.290 | 0.115 | 0.110 .
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT122E =1 @ 99-03-29
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RF Wideband Transistors Package outlines
Plastic surface mounted package; 4 leads SOT143B
D »—{B]
|
!
[
I
i I Ne. ,
a [
=[v @A+ He !
T
| = b B EIE]
4 3

‘
l i Y
! | e
1 2 =
| i | |
I [ } -Llp—>
- b1 — ;
— [ —
0 1 2mm
L I O 0 VU 1 O O WO 0 e T |
scale
DIMENSIONS (mm are the original dimensions)
Aq '
UNIT| A b c D E e | e H L Q v w
max | °P 1 1 E P 4
1.1 048 | 088 | 015 | 30 | 14 25 | 045 | 055
mm | g9 | ' | 0as | 078 | 0os | 28 | 12 | ¥ | 7 | 21 | 015 | 045 | 02 | O1 | 01
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT1438 =10 97-02-28
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Product specification

RF Wideband Transistors

Package outlines

Plastic surface mounted package; reverse pinning; 4 leads

SOT143R

3| 4 [}
' | 1 Q
i i i o
A‘A-#AA A
|
- - ; ]
Ll 1 E
2 ] | 1 I 1
' -
’ I Lp
{ - b1 e
— ]
0 1 2mm
O BT (S 8 A |
scale
DIMENSIONS (mm are the original dimensions)
A1
UNIT | A YRR bp b4 c D E e eq Hg Lp Q v w y
11 0.48 0.88 0.15 3.0 1.4 25 0.55 0.45
mm | o9 | ' | o038 | 078 | o009 | 28 | 12 | | 7 | 27 | 025 | 025 | 02 | 01 | O1
OUTLINE REFERENCES EUROPEAN
VERSION EC | ueoec — BROIECTON ISSUE DATE
SOT143R = @ 97-03-10
|
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RF Wideband Transistors Package outlines

Studded ceramic package; 4 leads SOT172A1
-— D —
i
1 ‘ !
] 4
? = D1e|‘— c = ) ?
| . !
NI W ==t W
=0, ETEE ! |
N \ \q —_ 1
v T,
F 1
N3 \ ) 1 )
i o /\h M1«F-—~ r-
b X] [
A )
| detail X |
H
- b |-
|
! 4
by /j\
v
H —A———l—erL-————-—
A 1 ) 3
N1
|
|
|
L |2
_+_
0 5 10 mm
{ ORI YOO (A VS DY 07 W M |
scale
DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)
[
[UNIT | A b by c D Dy | Dy H M My N N3 Q W owy
mm | 5:31 | 331|089 | 046 | 520 | 533 | 533 | 26.17| 3.05 | 1.66 | 11.82| 3.69 | 2.74 0.38
434 | 3.04 | 063 | 010 | 495 | 508 | 508 | 24.63| 279 | 1.39 |10.89 | 2.92 | 234 | g oo |
inches | 0:209 | 0.130 | 0.035 | 0.006 | 0.205| 0.210 | 0.210 | 1.030| 0.120 | 0.065 | 0.465 | 0.145 | 0.108 l0.015
0.171 | 0.120 | 0.025 | 0.004 | 0.195 | 0.200 | 0.200 | 0.970 | 0.110 | 0.055 | 0.429 | 0.115 | 0.092 | 1 ’
REFERENCES
OUTLINE EUROPEAN
ISSUE DATE
VERSION EC JEDEC SA PROJECTION SsU
SOT172At =10 99-03-29
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RF Wideband Transistors Package outlines
Studded ceramic package; 4 leads SOT172A2
= [)i=m
1
? I
i ‘ 1
A : i
Q D= A 5 . ——?
i ‘ }
] M —1-—F—f- W
) <Dy =4[V @AW | '
v ,“/1‘41\
[ i )
N
3 \ L *
: T -
- =
o
—>’ b |-
4 |,
'
b1
L
H —_ =
) 1
0 5 10 mm
| SRS S ATy . |
scale
DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)
UNIT | A b by c D | Dy| Dp| H| M | M | N | N3 | Q | W | wy
mm | 551 | 166 | 089 [ 0.16 | 520 531 533 (2337|305 | 1.66 [1156 [ 3.43 | 2.95 558
445 | 139 | 063 | 0.10 | 4.95| 505 | 508 | 22.35| 2.79 | 1.39 | 11.05| 3.18 | 243 | gap |
inches| 0-217 | 0.065 | 0.035| 0.006| 0.205| 0.209| 0.210| 0.920| 0.120 | 0.065 | 0.455 | 0.135 | 0.116 UNC OBiE
0.175 | 0.055 | 0.025 | 0.004 | 0.195| 0.199| 0.200| 0.880 | 0.110 | 0.055 | 0.435 | 0.125 | 0.096 :
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION | ISSUEDATE
SOT172A2 =10 99-03-29
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RF Wideband Transistors Package outlines
Plastic surface mounted package; collector pad for good heat transfer; 4 leads S0T223
o (] ]
| { AT TS
4 \
| \ ] \

Oly] ‘

l \
T i

e - ‘ e als (Gt

0 2 4 mm

scale

DIMENSIONS (mm are the original dimensions)

UNIT A Aq bp by c D E e ey He | Lp Q v w

<

18 | 010 | 080 | 31 | 032 | 67 | 37 73 | 11 | 095
mm | 45 | 001|060| 29 |022| 63 | 33| *®| 2% | 67 | 07 |oss | 02| O1 | O
REFERENCES
OUTLINE EURGREAN ISSUE DATE
VERSION EC JEDEG B PROJECTION

96+t
S0T223 E @ 97-02-28
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Product specification

RF Wideband Transistors

Package outlines

Plastic surface mounted package; 3 leads

SOT323

1999 Jul 19

Q
A1 1
(o]
) }
<—Lp—>
0 1 2mm
T O O T O 0 O O 0 WO 1 |
scale
DIMENSIONS (mm are the original dimensions)
Aq
UNIT | A max | PP c D E e eq He | Lp Q v w
114 04 | 025 | 22 | 1.35 22 | 045 | 023
™ o8 | ® |os o0 18 |115] " | 95| 20 | o015 |o1a | 02 | 02
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION | ISSUEDATE
SOT323 SC-70 = @ 97-02-28
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RF Wideband Transistors Package outlines
Plastic surface mounted package; 4 leads SOT343N
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scale
DIMENSIONS (mm are the original dimensions)
A
unT | A | 4 by | By | e | D E e | e | HE | Lp | @ v w |y
1:1 0.4 0.7 0.25 2.2 1.35 2.2 0.45 0.23
mm | o8 | %' | 03 | o5 |o010 |18 |15 | @ | V1% | 20 |o15 | 013 | 02| 02 | O
OUTLINE REFERENCES EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT343N =30 97-05-21
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Philips Semiconductors Product specification

RF Wideband Transistors Package outlines

Plastic surface mounted package; reverse pinning; 4 leads SOT343R
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mi y '
[&]wM[B] ‘ bp L- «61—> -Lp—
o1} detail X |
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scale
DIMENSIONS (mm are the original dimensions)
Aq
UNIT | A mae | PP by c D E e eq Hg Lp Q v w y
1.1 04 | 07 | 025 | 22 | 135 22 | 045 | 0.23
™ | os | %" | 03 | o5 o010 |18 |115 | M |5 | 5% |05 | 0i3 | 02| 02 | o1
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION WA
SOT343R = @ 97-05-21

1999 Jul 19 804



Philips Semiconductors

Product specification

RF Wideband Transistors

Package outlines

Plastic surface mounted package; 5 leads

SOT353

1999 Jul 19

Aq J
*_ [+
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0 1 2mm
[ I O o o (Y 1 .}
scale
DIMENSIONS (mm are the original dimensions)
At @
UNIT A ik bp c D E e ey Hg Lp Q v w y
1.1 030 | 025 | 22 | 1.35 22 | 045 | 0.25
mm | og | %1 | 020 | o010 | 18 | 115 | '3 | 065 | 35 | 045 | 045 | 02 | 02 | O
REFERENCES
OUTLINE EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT353 SC-88A 10 97-02-28
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RF Wideband Transistors Package outlines

Plastic surface mounted package; 6 leads SOT363

1Oy ]
6 5 4
| 1
: Q
A
Aq *
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f ) l t
<—Lp—->
S R :
0 1 2mm

DIMENSIONS (mm are the original dimensions)
Aq
max

UNIT | A bp c D E e e, Hg Lp Q v w y

11 030 | 025 | 22 | 1.35 22 | 045 | 025
mm | gg | 91 | o020 {10 | 18 | 148 | ¥ | %65 | 29 |05 | 045 | O | 92 | 94
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDRG =7 PROJECTION ISSUEDATE

SOT363 sc-88 =30 07-02-28
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Product specification

RF Wideband Transistors

Package outlines

Plastic surface mounted package; 5 leads

SOT551A

Package under
development

Philips Semiconductors reserves the
right to make changes without notice.

! Q
pin 1 + R
O/ index | A
=8 + Aq IR
1l 2 |!|s | c
e el || * )
—[e]= o=l | l~fw@[B] =Ly
e [ i
|
0 1 2mm
| T A o TS o ) [ 0 4 [ o O M |
scale
DIMENSIONS (mm are the original dimensions)
A1
UNIT A i bp b4 c D E e e, e, Hg Lp Q v w y
1.1 0.3 0.8 0.25 22 1.3 22 045 | 0.25
mm | o8 | %1 | 02 | 10 |od0 | 18 | 115 [ 085 | 18 |0975| o5 | gis | 045 | 02 | 02 | O4A
REFERENCES
OUTLINE EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT551A =10 1999-05-07
1999 Jul 19
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DATA HANDBOOK SYSTEM

Philips Semiconductors data handbooks contain all
pertinent data available at the time of publication and each
is revised and reissued regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of a data handbook.

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

Our data handbook titles are listed here.

Integrated circuits

Book  Title

ICO1 Semiconductors for Radio, Audio and CD/DVD
Systems

IC02 Semiconductors for Television and Video
Systems

1C03 Semiconductors for Wired Telecom Systems

1C04 HE4000B Logic Family CMOS

IC05 Advanced Low-power Schottky (ALS) Logic

1C06 High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  I2C Peripherals

IC13 Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15 FAST TTL Logic Series

IC16 CMOS ICs for Clocks, Watches and
Real Time Clocks

IC17 Semiconductors for Wireless Communications

IC18 Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

IC20 80C51-based 8-bit Microcontrollers

IC22 Multimedia ICs

1C23 BiCMOS Bus Interface Logic

IC24 Low Voltage CMOS & BiCMOS Logic

IC25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

IC26 Integrated Circuit Packages

1C27 Complex Programmable Logic Devices

1999 Aug 25

Discrete semiconductors

Book
SC03
SC05
SC06
SCo7

SC10
SC11
SC13
SC14
SC16
SC17
SC18
SC19

Title

Power Thyristors and Triacs

Video Transistors and Modules for Monitors
Power Bipolar Transistors

Small-signal Field-effect Transistors and
Diodes

Small-signal Transistors and Diodes

Power Diodes

PowerMOS Transistors

RF Wideband Transistors

Wideband Hybrid Amplifier Modules for CATV
Semiconductor Sensors

Discrete Semiconductor Packages

RF & Microwave Power Transistors, RF Power
Modules and Circulators/Isolators

MORE INFORMATION FROM PHILIPS
SEMICONDUCTORS?

For more information about Philips Semiconductors data
handbooks, catalogues and subscriptions contact your
nearest Philips Semiconductors national organization,
select from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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OVERVIEW OF PHILIPS COMPONENTS
DATA HANDBOOKS

Ouir sister product division, Philips Components, also has
a comprehensive data handbook system to support their
products. Their data handbook titles are listed here.

Display Components

Book Title

DCO1 Colour Television and Multimedia Tubes

DC02 Monochrome Monitor Tubes and
Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assembiies

DCO04 Colour Monitor and Multimedia Tubes

DCO05 Wire Wound Components

Advanced Ceramics & Modules
ACM1 (MAO1) Soft Ferrites

ACM2 Discrete Ceramics

ACM3 (MAOQ3) Piezoelectric Ceramics and
Specialty Ferrites

BC Components

PAO1 Electrolytic Capacitors

PAO2 Varistors, Thermistors and Sensors

PAO3 Potentiometers

PAO4 Variable Capacitors

PA05 Film Capacitors

PAO6 Ceramic Capacitors

PAO6a Surface Mounted Ceramic Multilayer
Capacitors

PAO6b Leaded Ceramic Capacitors

PAO8 Fixed Resistors

PA10 Quartz Crystals

PA11 Quartz Oscillators

1999 Aug 25
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MORE INFORMATION FROM

PHILIPS COMPONENTS?

For more information contact your nearest

Philips Components national organization shown in the
following list.

Australia: Homebush, Tel. +61 2 9704 8141, Fax. +61 2 9704 8139
Austria: Wien, Tel. +43 1 60 101 12 41, Fax. +43 1 60 101 12 11
Belarus: Minsk, Tel. +375 172 200 924/733, Fax. +375 172 200 773
Benelux: Eindhoven, Tel. +31 40 25 90 772, Fax. +31 40 25 90 777
Brazil: Sao Paolo, Tel. +55 11 821 2333, Fax. +55 11 829 1849
Canada: Scarborough, Tel. 1416 292 5161, Fax. 1 416 754 6248
China: Shanghai, Tel. +86 21 6354 1088, Fax. +86 21 6354 1060
Denmark: Copenhagen, Tel. +45 32 883 333, Fax. +45 31 571 949
Finland: Espoo, Tel. 358 9 615 800, Fax. 358 9 615 80510

France: Suresnes, Tel. +33 1 4099 6161, Fax. +33 1 4099 6493
Germany: Hamburg, Tel. +49 40 2489-0, Fax. +49 40 2489 1400
Hong Kong: Kowloon, Tel. +852 2784 3000, Fax. +852 2784 3003
India: Mumbai, Tel. +91 22 4930 311, Fax. +91 22 4930 966/4950 304
Indonesia: Jakarta, Tel. +62 21 794 0040, Fax. +62 21 794 0080
Ireland: Dublin, Tel. +353 1 7640 203, Fax. +353 1 7640 210
Israel: Tel Aviv. Tel. +972 3 6450 444, Fax. +972 3 6491 007

Italy: Milano, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Tokyo, Tel. +81 3 3740 5135, Fax. +81 3 3740 5035

Korea (Republic of): Seoul, Tel. +82 2 709 1472, Fax. +82 2 709 1480
Malaysia: Pulau Pinang, Tel. +60 3 750 5213, Fax. +60 3 757 4880
Mexico: El Paso, Tel. +52 915 772 4020, Fax. +52 915 772 4332
New Zealand: Auckland, Tel. +64 9 815 4000, Fax. +64 9 849 7811
Norway: Oslo, Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan: Karachi, Tel. +92 21 587 4641-49,
Fax. +92 21 577 035/+92 21 587 4546

Philippines: Manila, Tel. +63 2 816 6345, Fax. +63 2 817 3474
Poland: Warszawa, Tel. +48 22 612 2594, Fax. +48 22 612 2327

Portugal: Linda-A-Velha, Tel. +351 1 416 3160/416 3333,
Fax. +351 1 416 3174/416 3366

Russia: Moscow, Tel. +7 95 755 6918, Fax. +7 95 755 6919

Singapore: Singapore, Tel. +65 350 2000, Fax. +65 355 1758

South Africa: Johannesburg, Tel. +27 11 470 5911, Fax. +27 11 470 5494
Spain: Barcelona, Tel. +34 93 301 63 12, Fax. +34 93 301 42 43

Sweden: Stockholm, Tel. +46 8 5985 2000, Fax. +46 8 5985 2745
Switzerland: Zurich, Tel. +41 1 488 22 11, Fax. +41 1 481 7730

Taiwan: Taipei, Tel. +886 2 2134 2900, Fax. +886 2 2134 2929

Turkey: Istanbul, Tel. +30 216 522 1800, Fax. +90 216 522 1814

United Kingdom: Dorking, Tel. +44 1306 512 000, Fax. +44 1306 512 345
United States:

e San Jose, Tel. +1 408 570 5600, Fax. +1 408 570 5700

« Ann Arbor, Tel. +1 734 996 9400, Fax. +1 734 761 27760

Yugosiavia (Federal Republic of): Belgrade,

Tel. +381 11 625 344 / +381 11 3341 299, Fax. +381 11 635 777
Internet:

o Advanced Ceramics & Moduies: www.acm.components.philips.com

« Display Components: www.philipsdisplay.com

For all other countries apply to:

Philips Components, Marketing Communications, Building BF-1,

P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands,
Fax. +31-40-2722722
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North American Sales Offices, Representatives

and Distributors .
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PHILIPS
SEMICONDUCTORS
811 East Arques Avenue
P.O. Box 3409

Sunnyvale, CA 94088-3409

ALABAMA
Huntsville
Philips Semiconductors
Phone: (256) 464-9101
(256) 464-0111

Elcom, Inc.
Phone: (256) 830-4001

ARIZONA

Scottsdale
Thom Luke Sales, Inc.
Phone: (602) 451-5400

Tempe
Philips Semiconductors
Phone: (602) 820-2225

CALIFORNIA
Calabasas
Philips Semiconductors
Phone: (818) 880-6304

Centaur Corporation
Phone: (818) 878-5800

Granite Bay
B.A.E. Sales, Inc.
Phone: (916) 652-6777

Irvine
Philips Semiconductors
Phone: (949) 453-0770

Centaur Corporation

Phone: (949) 261-2123
San Diego

Philips Semiconductors

Phone: (619) 560-0242

Centaur Corporation

Phone: (619) 278-4950

San Jose
B.A.E. Sales, Inc.
Phone: (408) 452-8133
Sunnyvale

Philips Semiconductors
Phone: (408) 991-3737

COLORADO
Englewood
Philips Semiconductors
Phone: (303) 792-9011
Thom Luke Sales, Inc.
Phone: (303) 649-9717
CONNECTICUT
Wallingford
JEBCO, Inc.
Phone: (203) 265-1318
FLORIDA
(Norcross, Georgia)
Elcom, Inc.
Phone: (770) 447-8200
GEORGIA
Norcross
Elcom, Inc.
Phone: (770) 447-8200
IDAHO
(Englewood, Colorado)

Thom Luke Sales, Inc.
Phone: (303) 649-9717

©Philips Electronics North America Corporation 1999 Printed in U.S.A.

ILLINOIS
Itasca
Philips Semiconductors
Phone: (630) 250-0050
INDIANA
Kokomo
Philips Semiconductors
Phone: (765) 459-5355

Leo
Mohrfield Marketing, Inc.
Phone: (219) 627-5355
KANSAS
(Bloomington, Minnesota)
High Technology Sales, Inc.
Phone: (612) 844-9933
KENTUCKY
(Indianapolis, Indiana)
Mohrfield Marketing, Inc.
Phone: (317) 546-6969
MARYLAND
(Rockville Centre, New York)
S-J Associates, Inc.
Phone: (516) 536-4242
MASSACHUSETTS
Westford
Philips Semiconductors
Phone: (978) 692-6211
MICHIGAN
Farmington Hills
Philips Semiconductors
Phone: (248) 848-7600

Novi
Mohrfield Marketing, Inc.
Phone: (248) 380-8100
MINNESOTA
Bloomington
High Technology Sales, Inc.
Phone: (612) 844-9933
MISSOURI
(Bloomington, Minnesota)
High Technology Sales, Inc.
Phone: (612) 844-9933
NEBRASKA
(Bloomington, Minnesota)

High Technology Sales, Inc.

Phone: (612) 844-9933

NEW JERSEY
Toms River
Philips Semiconductors
Phone: (732) 505-1200
(732) 240-1479
NEW MEXICO
(Scottsdale, Arizona)
Thom Luke Sales, Inc.
Phone: (602) 451-5400
NEW YORK
Liverpool
JEBCO, Inc.
Phone: (315) 451-0800
Rockville Centre
S-J Associates, Inc.
Phone: (516) 536-4242
NORTH CAROLINA
Cary
Philips Serniconductors
Phone: (919) 462-1332
(919) 462-6361
Raleigh
Elcom, Inc.
Phone: (919) 743-5200

OHIO

Columbus
Mohrfield Marketing, Inc.
Phone: (614) 481-5451

Dayton
Mohrfield Marketing, Inc.
Phone: (937) 298-7322

Solon
Mohrfield Marketing, Inc.
Phone: (440) 349-2700

OKLAHOMA
(Richardson, Texas)
OM Associates, Inc.
Phone: (972) 690-6746

OREGON
Beaverton
Cascade-Tech
Phone: (503) 645-9660

PENNSYLVANIA
Ambrioge
Mobhrfield Marketing, Inc.
Phone: (724) 251-0576

(Mt. Laurel, New Jersey)
S-J Associates, Inc.
Phone: (609) 866-1234

TENNESSEE
Dandridge
Philips Semiconductors
Phone: (423) 397-5557

TEXAS

Austin
OM Associates, Inc.
Phone: (512) 794-9971

El Paso
OM Associates, Inc.
Phone: (915) 591-9123

Houston
Philips Semiconductors
Phone: (281) 999-1316

OM Associates, Inc.
Phone: (281) 376-6400

Richardson
Philips Semiconductors
Phone: (972) 644-1610

OM Associates, Inc.
Phone: (972) 690-6746

VIRGINIA

Falls Church
S-J Associates, Inc.
Phone: (703) 533-2233

WASHINGTON
Kirkland

Cascade-Tech

Phone: (425) 822-7299

WISCONSIN

Browndeer
High Technology Sales, Inc.
Phone: (414) 354-9029

CANADA
PHILIPS
SEMICONDUCTORS
CANADA, LTD.
Calgary, Alberta
Tech-Trek, Ltd.
Phone: (403) 291-6866
Kanata, Ontario
Tech-Trek, Ltd.
Phone: (613) 599-8787
Mississauga, Ontario
Tech-Trek, Ltd.
Phone: (905) 238-0366

Richmond, B.C.
Tech-Trek, Ltd.
Phone: (604) 276-8735
Ville St. Laurent, Quebec
Tech-Trek, Ltd.
Phone: (514) 337-7540

MEXICO

Guadalajara
OM Associates de Mexico,
SA de CV
Phone: +52-3-647-7881

El Paso, TX
OM Associates, Inc.
Phone: +1 (915) 591-9123

PUERTO RICO
(Norcross, Georgia)
Elcom, Inc.
Phone: (770) 447-8200

DISTRIBUTORS

Contact one of our
local distributors:
Allied Electronics
Arrow Electronics, Inc.
Avnet EMG

Future Electronics
Marshall Industries
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Philips Semiconductors = a worldwide company

Argentina: see South America
Australia: 3 Figtree Drive, HOMEBUSH, NSW 2140,
Tel. +61 2 9704 8141, Fax. +61 2 9704 8139

Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213, Tel. +43 1 60 101 1248,
Fax. +43 1 60 101 1210

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 20 0733, Fax. +375 172 20 0773

Belgium: see The Netherlands

Brazil: see South America

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,
51 James Bourchier Blvd., 1407 SOFIA,

Tel. +359 2 68 9211, Fax. +359 2 68 9102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS,
Tel. +1 800 234 7381, Fax. +1 800 943 0087

China/Hong Kong: 501 Hong Kong Industrial Technology Centre,
72 Tat Chee Avenue, Kowloon Tong, HONG KONG,
Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia: see South America

Czech Republic: see Austria

Denmark: Sydhavnsgade 23, 1780 COPENHAGEN V,

Tel. +45 33 29 3333, Fax. +45 33 29 3905

Finland: Sinikalliontie 3, FIN-02630 ESPOO,

Tel. +358 9 615 800, Fax. +358 9 6158 0920

France: 51 Rue Carnot, BP317, 92156 SURESNES Cedex,

Tel. +33 1 4099 6161, Fax. +33 1 4099 6427

Germany: HammerbrookstraBe 69, D-20097 HAMBURG,

Tel. +49 40 2353 60, Fax. +49 40 2353 6300

Hungary: see Austria

India: Philips INDIA Ltd, Band Box Building, 2nd floor,

254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025,

Tel. +91 22 493 8541, Fax. +91 22 493 0966

Indonesia: PT Philips Development Corporation, Semiconductors Division,
Gedung Philips, JI. Buncit Raya Kav.99-100, JAKARTA 12510,
Tel. +62 21 794 0040 ext. 2501, Fax. +62 21 794 0080

Ireland: Newstead, Clonskeagh, DUBLIN 14,

Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053,

1 ’M
| - w

. eurodis -

b P

1 w‘”

! TEXIM electronics
# PO. BOX 172, NL-7480 AD HAAKSBERGEN
N TEL.: +31-535733333, FAX: +31-535733888

For all other countries apply to: Philips Semiconductors, International Marketing & Sales Communications,

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. +31 40 27 82785, Fax. +31 40 27 88399

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 9 849 4160, Fax. +64 9 849 7811

Norway: Box 1, Manglerud 0612, OSLO,
Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan: see Singapore

Philippines: Philips Semiconductors Philippines Inc.,
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI, Metro MANILA,
Tel. +63 2 816 6380, Fax. +63 2 817 3474

Poland: ULl. Lukiska 10, PL 04-123 WARSZAWA,

Tel. +48 22 612 2831, Fax. +48 22 612 2327

Portugal: see Spain

Romania: see Italy

Russia: Philips Russia, Ul. Usatcheva 35A, 119048 MOSCOW,
Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Payoh, SINGAPORE 319762,
Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria
Slovenia: see ltaly

South Africa: S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,
2092 JOHANNESBURG, P.O. Box 58088 Newville 2114,
Tel. +27 11 471 5401, Fax. +27 11 471 5398

South America: Al. Vicente Pinzon, 173, 6th floor, 04547-130 SAO PAULO, SP,
Brazil, Tel. +55 11 821 2333, Fax. +55 11 821 2382

Spain: Balmes 22, 08007 BARCELONA,
Tel. +34 93 301 6312, Fax. +34 93 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
Tel. +46 8 5985 2000, Fax. +46 8 5985 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,
Tel. +41 1 488 2741 Fax. +41 1 488 3263

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1, TAIPEI,
Taiwan Tel. +886 2 2134 2886, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Yukari Dudullu, Org. San. Blg., 2.Cad. Nr. 28 81260 Umraniye,
ISTANBUL, Tel. +90 216 522 1500, Fax. +90 216 522 1813

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 208 730 5000, Fax. +44 208 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381, Fax. +1 800 943 0087

Uruguay: see South America
Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 62 5344, Fax.+381 11 63 5777

Internet: http://www.semiconductors.philips.com

Building BE-p, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825
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