BFR90
Vishay Semiconductors

Silicon NPN Planar RF Transistor

Electrostatic sensitive device.
Observe precautions for handling. A

Applications

RF amplifier up to GHz range specially for wide band
antenna amplifier.

Features

® High power gain
® | ow noise figure
& High transition frequency

94 9308
1
BFRS0 Marking: BFRS0

Plastic case (TO 50)
1 = Collector, 2 = Emitter, 3 = Base

Absolute Maximum Ratings
Tamb = 25°C, unless ctherwise specified

Parameter Test Conditions Symbol Value Unit
Collector-base voltage Vego 20 V
Collector-emitter voltage VeEo 15 V
Emitter-base voltage VERO 2 V
Collector current lc 30 mA
Total power dissipation Tamb <60 °C Ptot 300 mvv
Junction temperature T; 150 °C
Storage temperature range Tstg —65 to +150 °C

Maximum Thermal Resistance
Tamb = 25°C, unless otherwise specified

Parameter Test Conditions Symbol Value Unit
Junction ambient |on glass fibre printed board (40 x 25 x 1.5) mm?3 RinJa 300 KWW
plated with 35um Cu
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BFR90

Vishay Semiconductors

Electrical DC Characteristics
Tamb = 25°C, unless otherwise specified

Parameter Test Conditions Symbol | Min | Typ | Max [Unit
Collector cut-off current Veg=20V, Vg =0 lcEs 100 | pA
Collector-base cut-off current Veg=20V, Ig=0 lero 100 | nA
Emitter-base cut-off current Veg=2V, Ic=0 lERO 10 | pA
Collector-emitter breakdown voltage |lc =1 mA, Ig=0 Visriceo | 19 v
DC forward current transfer ratio Vee=10V, lc =14 mA hre 25 | B0 | 150
Electrical AC Characteristics
Tamb = 25°C, unless otherwise specified
Parameter Test Conditions Symbol | Min | Typ | Max | Unit
Transition frequency Vee=10V, lc =14 mA, f = 500 MHz fr o GHz
Collector-base capacitance Vep=10V f=1 MHz Ceh 0i5e pF
Collector-emitter Vep=10V, f=1 MHz Cee 0.3 pF
capacitance
Emitter-base capacitance Vep =05V f=1MHz @ 1.3 pF
MNoise figure Vee=10V, Ic =2 mA, f= 500 MHz, F 22 dB
Zg=50Q
Power gain Vee=10V, le =14 mA, Z| = Z  opt, Gpe 195 dB
f =500 MHz
VCE =10V, lC =14 mA, ZL = ZLOpt- Gpe 14 dB
f =800 MHz
Linear output voltage — two Vee=10V, Ic =14 mA du=60dB, |Vq=Vs 100 my
tone intermodulation test fq = 806 MHz, f> = 810 MHz,
ZS = Z|_ =50 Q
Third order intercept point Vee= 10V, le =14 mA, = 800 MHz P53 23 dBm
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BFR90

Vishay Semiconductors
Common Emitter S—Parameters
Zy =90 8, Tamp = 25°C, unless otherwise specified
S11 S21 S12 822
VeelV | Ig/mA | BMHz wﬂ\cl; ANG N';LNG ANG N'H-L{E'B ANG N'H-LNG ANG
deg deg deg deg

100 082 -278| 631 1558 0.03 73.8 095 -10.2

300 059| -727| 466 1216 0.06 54.0 0.80| -221

500 041| —107.7| 3.49| 999 0.08 46.7 0.70| -27.0

800 030 -154.9| 2474| 780 0.10 44.9 063 -323

2 1000 029 1767 208| 669 0.11 462 060 -363

1200 030 153.2 180 564| 012 47.6 057 | —406

1500 035 1268 150 431 0.15 48.9 0.54| —476

1800 0.41| 1087 132 312 0.18 49.2 0.50| -555

2000 0.45 99.1 122 244| 020 48.0 0.48| -61.1

100 065 -39.9| 1244| 1452 0.02 70.3 0.88| -16.2

300 035 -918| 7.26| 1083 0.05 58.7 065| -254

500 022 | —130.4| 485| 902 0.07 58.5 057| -269

800 016 | 177.4| 322| 726 0.10 58.2 052| -30.6

5 5 1000 018 150.9| 266| 634 012 57.3 0.50| -345
1200 021 1316| 228| 544| 014 555 0.47| -386

1500 027 1127 189 428 0.18 51.9 0.44| —452

1800 0.33| 100.1 165 318 0.21 48.2 0.40| -521

2000 0.37 92.8 153 252 024| 450 0.38| -569

100 045| -546| 1855| 1337 0.02 704 079 -215

300 019| —1125| 873 994| o004| 6686 0.55| -247

500 012 | —156.4| 554| 845 0.07 66.8 0.49| -249

800 012| 1487| 360| 695 0.11 64.0 046| -287

10 1000 015| 1293 296 613 0.13 14| 044 328

1200 018| 117.0] 251 53.0 0.16 58.0 42| =371

1500 024| 1044 208| 421 0.19 52.8 0.38| —435

1800 0.30 94.9 182 318 0.23 47.7 035 —49.9

2000 034| 895 167 254| 025 437 0.32| -545
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BFR90

Vishay Semiconductors
S11 S21 S12 S22
VeeV | Io/mA | FMHz r\ﬁ\r\cla ANG r\ﬂ\r\cla ANG wﬂ\cl; ANG N';LNG ANG
deg deg deg deg
100 035| -626| 2095| 1284| 002| 714 073 -—232
300 014| —1244| 911| 963| 004| 701 051 —237
500 010| —1730| 571| 827| 007| 693| 047 -—237
800 012| 1383| 370| 682| 011| 655 044 —27.7
14 1000 015| 1233| 303| 604| 013]| 625 042 —321
1200 018| 1132| 258| 523| 016| 587| 040 -365
1500 024| 1016| 213| 417| 020]| 528| 086 -429
1800 030| 932| 185| 314| 023 474] 033 —492
; 2000 033| 884| 172| 250| 026 433 030 -536
100 026| -711| 2295| 1234| 001| 724 068 -239
300 011] —1403| 939| 938| 004 732| 049 -220
500 009| 1699| 584| 811| 007 715 046 -220
800 013| 1311| 375| 673| 011| 669| 043 —267
20 1000 015| 1178| 307| 597| 014| 633 042 —310
1200 018| 1005| 262| 517| 016 593| 039 -354
1500 024| 095| 216| 411| 020 533 036 —418
1800 030| 931| 187| 309| 024| 47.7] 032 —481
2000 033| 879| 173| 248| 026 434| 030 -524

49
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BFR90

Vishay Semiconductors
ST S21 S12 S22
VeV | Ig/mA | BMHz wﬂ\cl; ANG N';LNG ANG N'H-L{E'B ANG N'H-LNG ANG
deg deg deg deg
100 084 -257| 621| 1571| 002| 748| 096] -83
300 061| —680| 469| 1238| 005| 562| 084 —184
500 042 —1012| 357| 1021| 007| 493| 075| —227
800 028| —1479| 253| 804| 008| 481| 069| —278
2 1000 026| —1776| 214| 695| 009| 500| 067| —316
1200 027 1562| 184| 590| 011 51.9| 065| -356
1500 032| 1279| 154| 460| 013| 541| 062| —419
1800 039| 1091| 134| 342| 015| 560| 059| —488
2000 043 087| 124| 273| 018 542| 057 538
100 067| —866| 1262| 1466| 002| 719| 091]| —130
300 036| -831| 754| 1041| 004 607| 072| —207
500 021 -1169| 507| 918| 006| 606| 065 —222
800 013| —1737| 337| 745| 008| 610| 061| —263
5 1000 014 1531| 278| 655| 010| 605| 059| —298
1200 017| 1301| 237| 567| 012| 590| 057 —336
1500 023| 1104| 197| 453| 015| 561| 054| —397
1800 029 977 A171| 346| 018 531| 051| —457
" 2000 033 912 158| 280| 020 503| 049 —50.0
100 049| —476| 1887| 1357| 002| 714| 083| —168
300 019| -938| 912| 1011| 004| 680| 063 —196
500 009| —1334| 582| 8641| 006| 684| 058 —202
800 007| 1512| 377| 712| 009| 665| 056| —244
10 1000 010| 1245| 309| 633| 011| 643| 054 —282
1200 014| 1094| 263| 552| 0413| 614| 052| —322
1500 019| 986| 217| 447| 016| 569| 049| —380
1800 026| 008| 189| 346| 020 524| 046| -441
2000 029| 860| 175| 283| 022| 489| 044] —480
100 039| -534| 2153| 1303| 001| 722| 079 —178
300 013| -986| 958| 978| 004| 710| 060| —185
500 006| —1463| 602| 840| 006| 707| 057| —192
800 007| 1311| 389| 700| o009 678| 055 —237
14 1000 010| 1134| 318| 624| 011| 663| 053] —27.4
1200 013| 1032| 270| 547| 0414| 620| 051] —315
1500 019| 042| 223| 443| 017| 57.0| 048] —37.4
1800 024 891| 193| 342| 020| 523| 045 —433
2000 029 853 179| 2843| 022| 486| 043]| —473
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BFR90
Vishay Semiconductors

Typical Characteristics (T, = 25°C unless otherwise specified)

400 - 1.0
25 &
E 350 <
@ 2 08
= 300 g
S =
= 230 \ & 06
e w N AN
jaa]
2 150 N\ 5 G4 S ——
A b5
= &
= 100 =
@: S 02
oF 50 N I% f=1MHz
0 AN 0 |
0 20 40 60 80 100 120 140 160 0 4 8 12 16 20
12845 Tamb — Ambient Temperature { °C ) 12887 Vg — Collector Base Voltage (V)
Figure 1. Total Power Dissipation vs. Figure 3. Collector Base Capacitance vs.
Ambient Temperature Collector Base Voltage
6000 35
N "
5000 30
2 4000 SRR —
|1
5 i \ //
= 520 N
2 3000 =
>
g / o S
T 2000 =
g 1.0
& = Vep=10V
I 1000 VCEZIOV 1 0.5 f=800MHz =
o =500MHz ; Z4=5082
5 | 5 | |
0 8 16 24 32 40 0 5 10 15 20 25 30
12886 I — Collector Current { mA ) 12888 I — Collector Current (mA )
Figure 2. Transition Frequency vs. Collector Current Figure 4. Noise Figure vs. Collector Current

Document Number 85028
6(9) Rev. 3, 20-Jan-99



BFR90

Veg =10V lc =14 mA, Zg =50 Q
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Figure 5. |nput reflection coefficient
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Figure 6. Forward transmission coefficient

Vishay Semiconductors
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Figure 7. Reverse transmission coefficient
S22

13 509 _j

Figure 8. Output reflection coefficient
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BFR90

Vishay Semiconductors

Dimensions of BFR90 in mm
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