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RF & MICROWAVE DISCRETE
LOW POWER TRANSISTORS

BFR91
BFR91G

Features
¢ High Current-Gain — Bandwidth Product, fT =5 GHz (typ) @ IC = 30 mA
*  Low Noise Figure — NF = 1.9 dB (typ) @ f = 0.5 GHz, 2.5 dB (typ) @ 1GHz

»  High Power Gain — Gmax = 16 dB (typ) @ f = 0.5 GHz, 10.9dB (typ) @ 1GHz

* G Denotes RoHS Compliant, Pb Free Terminal Finish

Macro T
(STYLE #2)

DESCRIPTION Designed primarily for use in high-gain, low noise, small-signal amplifiers. Also used in

applications requiring fast switching times.

ABSOLUTEMAXMUM RATINGS (Tcase = 25°C)

Symbol Parameter Value Unit
Vceo Collector-Emitter Voltage 12 Vdc
Vceo Collector-Base Voltage 15 Vdc
Vego Emitter-Base Voltage 3.0 Vdc

Ic Collector Current 35 mA
Thermal Data
PD Total Device Dissipation @ TA = 60°C 180 mWatts
Derate above 60°C 2.0 mW/ eC
Tstg Storage Temperature
-65 to +150 °C
RGJA Total Device Dissipation @ TA = 60°C
Derate above 60°C 500 °C/W
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HECTRICALSPEOIACATIONS(Tcase = 25°0)

BFR91

BFR91G

STATC
(off)
Symbol Test Conditi Value Unit
ymbo est Conditions Min. Typ. Max. ni
BVCEO Collector-Emitter Breakdown Voltage
(IC =1.0 mAdc, IB = 0) 12 - - Vdc
BVCBO Collector-Base Breakdown Voltage
(IC =0.1 mAdc, IE = 0) 15 - - Vdc
BVEBO Emitter-Base Breakdown Voltage
(IE=0.1 mAdc, IC =0) 3.0 - - Vdc
ICBO Collector Cutoff Current
(VCB = 5.0 Vdc, VBE = 0 Vdc) - - 50 nA
(on)
HFE DC Current Gain
(IC =30 mAdc, VCE = 5.0 Vdc) 25 - 250 -
DYNAMIC
Symbol Test Conditi Value Unit
ymbo est Conditions Min. Typ. Max. ni
Ftau Current-Gain — Bandwidth Product
(IC =30 mA, VCE = 5.0 Vdc, f = 0.5 GHz) - 5.0 - GHz
CCB Output Capacitance
(VCB=10Vdc, IE=0, f=1.0 MHz) - 0.7 1.0 pF
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RUNCTIONAL
Symbol Test Conditi Value Unit
ymbo est Conditions T Tvp. Max. ni
Noise Figure
NF (IC = 2.0 mAdc, VCE = 5.0 Vdc, f = 0.5 GHz) - 1.9 - dB
(IC = 2.0 mAdc, VCE = 5.0 Vdc, f = 1.0 GHz) 2.5
Power Gain at Optimum Noise Figure
GNF (IC = 2.0 mAdc, VCE = 5.0 Vdc, f = 0.5 GHz) - 11 - dB
(IC = 2.0 mAdc, VCE = 5.0 Vdc, f = 1.0 GHz) 8.0
ISo1 |2 Insertion Gain
(IC = 30 mAdc, VCE = 5.0 Vdc, f = 0.5 GHz) 14.5 15.5 - dB
(IC = 30 mAdc, VCE = 5.0 Vdc, f = 1.0 GHz) 10.2
MSG Maximum Stable Gain
(IC = 30 mAdc, VCE = 5.0 Vdc, f = 0.5 GHz) - 18.6 - dB
(IC = 30 mAdc, VCE = 5.0 Vdc, f = 1.0 GHz) 12.9
U max Maximum Unilateral Gain (1)
(IC = 30 mAdc, VCE = 5.0 Vdc, f = 0.5 GHz) - 16.5 - dB
(IC = 30 mAdc, VCE = 5.0 Vdc, f = 1.0 GHz) 10.9
Table 1. Common Emitter S-Parameters, @ VCE=5.0V, IC =30 mA
f S11 S21 S12 S22
(MHz) |S11| Oo |S21| Oo |S12] Oo |S22| Oo
100 0.258 -115 25.77 123 0.021 76 0.536 -33
200 0.290 -149 14.66 103 0.038 74 0.384 -43
300 0.298 -164 10.05 94 0.054 75 0.311 -45
500 0.305 -179 6.18 84 0.085 75 0.264 -49
700 0.302 170 4.5 77 0.117 73 0.256 -52
800 0.304 166 3.98 73 0.133 72 0.257 -54
1000 0.304 158 3.24 67 0.166 70 0.251 -57
1500 0.256 134 2.3 54 0.24 65 0.263 -69
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RF Low Power PA, LNA, and General Purpose RF Discrete Selector Guide
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SO-8 MRF4427, R2 NPN| 175 | 0.15 18 |60 12 20| 400 TO-39 2N5109 NPN| 200 | 3 | 10 |15 12 |1200| 3.5 | 20400
TO39 N4 NPNI175 | 1 0 150 12201400 TO-39 MRF5943C _ [NPNJ 200 [3.4] 30 15 11.4[1000 30 [400
50-8 | MRF5943, Rt, Re[NPN] 200 [3.4[ 30 [ 15 15 [1300 30400
POWER MACRO MRF553 NPN|175] 1.5 [ 11.5 |60 125 16| 500 072 285179 NNl 200 251151 6 7 1900 | 1 [12] 50
POWER MACRO MRF553T NPN|175] 1.5 [ 11.5 |50 125 16| 500 TO-72 2N2857 NPN[ 300 [55] 50 [ 6 13 [1600| 1 [15] 40
TO-39 MRF607 NPN|[175 [ 1.75 [ 115 |50 125 16 330 T0-39 MRF517__ [NPN] 300 [75] 50 [ 15 55 [4600] 3 [25]150
TO-39 2N6255 NPN| 175 3 7.8 |50 12.5 18 [ 1000 TO-72 MRF904 NPN| 450 [15] 5 [ 6 11 |4000| 1 [15] 30
TO-72 2N5179 NPN| 200 20 6 12 50 TO-72 2N6304 NPN| 450 [ 5 | 2 [ 5 14 [1400( 1 15|50
MACRO T BFRO1 NPNf 500 [1.9] 2 [ 5[ 11 [165]5000] 1 [12] 35
MACRO X MRF559 NPNI512] 051 10 165] 75 116] 150 MACRO T BFR96 NPN[ 500 [ 2 T 10 10 14.5] 500 [ 2.6 [15]100
08 |MRF5812, R1, R2[NPN] 500 | 2 [ 50 [10] 15.5] 17.8 [ 5000 15 [200
MACRO X MRF559 NPN|512| 05 ] 13 |60]125]16] 150 mACROX]  MRFs81A  [NPN[ 500 [ 2 ['50 [10] 14 | 15 [s5000 15 [200
TO-39 2N3866A NPN[400| 1 | 10 [45] 28 | 30| 400 Vacro BFR90__|NPN| 500 |24 2 [10] 15 | 18 [5000] 1 |15] 30
SO-8 MRF3866, R1, R2| NPN|400| 1 10 | 45| 28 | 30| 400 TO-72 BFY90 NPNf 500 [25] 2 [ 5 20 [1300 15] 50
POWER MACRO MRF555 NPN[470( 1.5 | 11 [50]| 12.5| 16 400 T0-72 MRF914  |NPN] 500 125) 5 |10 15 14500 12] 40
MACROX|  MRF581 NPNf 500 [2.5] 50 [10] 15 [ 17.8[5000 16 [200
POWER MACRO MRFS555T NPN|470] 1.5 ] 11 |50]12.5]16] 400 TO-39 MRF586  |NPN[ 500 [ 3 [ 90 [15] 11 [14.5]4500] 22 [17]200
MACRO X MRF559 NPN|870] 0.5 65 [70] 75 |16] 150 MACRO X MRF951 NPN|1000( 1.3 5 [ 6 | 14 | 17 [8000( 0.45]10]100
MACROX|  MRF571 NPN[1000[ 15[ 106 | 10 8000| 1 [10] 70
MACRO X MRF559 NPN|870| 0.5 | 9.5 |65]|125]| 16| 150 VACRO T SFR9T 000l 251 2 151 8 177 Ts000| T 12| o5
SO-8 MRF8372,R1,R2 |NPN[870| 0.75 8 [55]12.5]|16| 200 MACRO T BFR90 NPN]1000] 3 | 2 [10] 10 [125]5000] 1 [15] 30
POWER MACRO MRF557 NPN|870| 1.5 | 8 |55]|12.5]|16( 400 [To» | wrisss [one] T T 1 T [1a00_2 [70]a00]
POWER MACRO MRF557T NPN|870| 15| 8 |55]|12.5]| 16| 400 | to39 | MRFsas [NeN| |11 135 [ 1500 [ 70 [400]
RF (Low Power PA / General Purpose) Selection Guide RF (LNA / General Purpose) Selection Guide
PACKABE STYLE M23& FACKABE BTYLE M238B PACKABE BTYLE M234 PAEKAGE STYLE M240
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NoES vt | meHES A INDAES M | INCHES /WM || wones/w | woes INCHES /M | NO-ES M INCHES N || INGHES A inces/un | woees [ | mecues/mu | neses/w ncres/u | wches/ind
175/445 | 200/021 [175/445 | 209/5.71 [A [A75/4.45 |_205/521 [ 1 128/3,25 [a[-18e/480 | 196/498 ||y | o/v 777
q75/1,91 | 90/2,5% 0757181 |.100/2,5 [8 [ 0757181 | 100/2,58 || x | 025/0,84 | 040/1,02 [(B [ 150/381 | 157/3,99 || K | 228/5,02 | 244/6,20
033/0,8¢ | .030/0,39 [c [1033/0.84 [ .059,/0.5 [c [ 033/0.84 | 033/038 054 /1,57 | 068/1,73 || L | .010/0,25 | .018/0,48
08/0,10 | 012/0.31 006/0.20 | 01Z/0. D | .097/26 | 108/26% 014/0,36 | 013/0.4
[E]030/078] a45/1.14 ["e ["o30/0.76 | 0457114 E [ .346/8,84 | 383/8.73 [E 076 0.47 | 049712
[ F 285 /7.0¢ | 320/8.13 | F [285/7.24 | 320/8.13 [F [-ooe/020 | 012/0.31 [~ _050/1.27 BSC
175/10,54 | 450/T1 A% [C [415/10.58 | 450/1143 [To [ 285/7.24 | 320/8.13 | 6 [.007/014 | .009/023
055 /1,65 W 085/1,65 H 065/1.65 H | .004/019 | 008 /023

Macro T Macro X Power Macro SO-8
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PACKAGE STYLE M236 PIN 1. COLLECTOR
3. BASE

3.
— ~—H 3 PL
MACRO—T c
\ Lo
( = | i 5
D !
MINIMUM MAXIMUM MINIMUM MAXIMUM
\NCHES/MM H\/CHES/MM H\/CHES/MM \NCHES/MM
A | 175/4.45 | 205/5 21
B | .075/1,91 | .100/2,54
¢ |.033/0,84 | .039,/0,99
D |.008/0,20 | .012,/0,31
E | .030/0,76 | .045/1,14
F | .285/7,04 | .320/8,13
G ‘4W5/WD,54 450/”,45
H 1065/1,65
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