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SOT-23 SOT-23 TRANSISTORS
Veeo Vceo lc Po hre Ic/Vce Vcegay Ic/ls TYfPE

TYPE v v MA | MW T in/Max  mANolts | Max Volts mA | MHz | STYLE
FHT20 40 25 25 | 200 40 7110 550 | 6
FHT31 30 15 | 100 | 200 20 31 04 | 101 | 600 | 6
FHT63 10| -100 | -100 | 225 30 10M1.0 | -0.25 | 25/-25 | 95 6
FHT64 120 | 80 | 100 | 225 20 101.0 | 02 | 50115 | 60 6
FHT599 40 25 25 | 200 40 7110 550 | 6
FHT807-16 | 50 | 45 | -500 | 225 | 100/250 | -100/-1.0 | -0.7 | -500/-60 | 200 | 6
FHT807-25 | 50 | 45 | -500 | 225 | 160/400 | -100/-1.0 | -0.7 | -500/-50 | 200 | 6
FHT807-40 | 50 | 45 | -500 | 225 | 250/600 | -100/-1.0 | -0.7 | -500/-50 | 200 | 6
FHT817-16 | 50 45 | 500 | 225| 100/250 | 100/1.0 | 0.7 | 50050 | 200 | 6
FHT817-25 | 50 45 | 500 | 225 | 160/400 | 100/1.0 | 0.7 | 500/50 | 200 | 6
FHT817-40 | 50 45 | 500 | 225 | 250/600 | 100/1.0 | 0.7 | 500/50 | 200 | 6
FHT846A | 80 65 | 100 | 225 | 110220 | 2.0/5.0 | 0.6 | 10050 | 100 | 6
FHT846B | 80 65 | 100 | 225 | 200/450 | 2.0/5.0 | 0.6 | 100/5.0 | 100 | 6
FHT847A | 50 45 | 100 | 225| 110/220 | 2.0/5.0 | 0.6 | 100/5.0 | 100 | 6
FHT847B | 50 45 | 100 | 225| 200/450 | 2.0/50 | 0.6 | 100/50 | 100 | 6
FHT847C | 50 45 | 100 | 225 | 420/800 | 2.0/50 | 06 | 100/50 | 100 | 6
FHT848A | 30 30 | 100 | 225 | 110/220 | 2.0/50 | 0.6 | 10050 | 100 | 6
FHT848B | 30 30 | 100 | 225 | 200/450 | 2.0/5.0 | 0.6 | 100/5.0 | 100 | 6
FHT848C | 30 30 | 100 | 225 | 420/800 | 2.0/5.0 | 0.6 | 10050 | 100 | 6
FHT849A | 30 30 | 100 | 225 | 110/220 | 2.0/50 | 0.6 | 10050 | 100 | 6
FHT849B | 30 30 | 100 | 225 | 200/450 | 2.0/5.0 | 0.6 | 100/5.0 | 100 | 6
FHT849C | 30 30 | 100 | 225 | 420/800 | 2.0/5.0 | 0.6 | 100/5.0 | 100 | 6
FHT850A | 50 45 | 100 | 225| 110/220 | 2.0/5.0 | 06 | 100/5.0 | 100 | 6
FHT850B | 50 45 | 100 | 225| 200/450 | 2.0/5.0 | 0.6 | 100/5.0 | 100 | 6
FHT850C | 50 45 | 100 | 225 | 420/800 | 2.0/50 | 06 | 100/5.0 | 100 | 6
FHT856A | 80 | -65 |-100| 225 | 125/250 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT856B | -80 | -65 |-100| 225 | 220/475 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT857A | 50 | -45 | -100 | 225 | 125/250 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT857B | 50 | -45 |-100 | 225 | 220/475 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT857C | 50 | -45 |-100 | 225 | 420/800 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT858A | 30 | -30 |-100| 225 | 125/250 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT858B | 30 | -30 |-100| 225 | 220/475 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHT858C | 30 | -30 |-100 | 225 | 420/800 | -2.0/-5.0 | -0.65 | -100/-5.0 | 100 | 6
FHTO18 30 15 50 | 225 20 3010 | 04 | 1010 | 600 | 6
FHT1298 | 35 | -30 |-800|200 | 100/320 | -100/-1 | -04 | -500/-20 | 120 | 6
FHT1304 20 | 300 | 200 | 200/800 4/20 | 0.25 | 10010 | 60 6
FHT1504 | 50 | -50 |-150 | 150 |  70/400 2/6 | 03 | 10010 | 80 6
FHT1505 30 | -500 | 150 | 70/400 2100/1 | -0.25 | -100/-10 | 200 | 6
FHT1517 120 | -100 | 150 700 216 | 03 | -10/-1 6
FHT1623 | 60 50 | 100 | 300 |  90/600 16 | 03 | 100110 | 250 | 6
FHT2222 | 60 30 | 600 | 200 35 0.1/10 | 04 | 150115 | 250 | 6
FHT2222A | 75 40 | 600 | 200 35 0.1/10 | 03 | 150/15 | 300 | 6
FHT2487 | 60 60 50 | 225 250 10/50 | 0.35 | 10/0.1 6
FHT2875 20 | 300 | 150 | 200/1200 | 4/2.0 | 03 | 3030 | 30 6
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FHT2907 -60 -40 -600 | 200 35 -0.1/-10 | -0.4 | -150/-15 | 200 6
FHT2907A | -60 -60 -600 | 200 75 -0.1/-10 | -0.4 | -150/-15 | 200 6
FHT3121 15 50 | 150 60/320 8/3.0 1500 6
FHT3265 35 30 800 | 200 100/320 100/1.0 | 0.5 500/20 120 6
FHT3295 50 150 | 150 600/3600 2.0/6 0.25 | 100/10 250 6
FHT3356 20 12 100 | 300 50/300 20/10 0.5 10/5.0 | 7000 6
FHT3837 30 18 50 | 300 56/390 10/10 0.5 20/4.0 1500 6
FHT3838 20 11 50 | 300 56/390 5/10 0.5 10/5.0 | 3200 6
FHT3875 60 50 150 | 150 70/700 2.0/6 0.25 | 100/10 80 6
FHT3876 30 500 | 150 70/400 100/1 0.25 | 100/10 300 6
FHT3878 30 100 | 150 40/240 2.0112 0.4 10/1.0 120 6
FHT3879 30 50 | 150 40/240 2.0/12 0.4 10/1.0 6
FHT3880 40 30 20 | 150 40/200 1.0/6 550 6
FHT3881 25 50 | 150 20/200 10/10.0 | 0.2 15/1.5 600 6
FHT3882 15 50 | 150 40/200 8/3.0 1100 6
FHT3883 15 200 | 150 55/140 10/1.0 | 0.25 | 10/1.0 6
FHT3903 40 200 | 200 20 0.11 0.2 10/1.0 300 6
FHT3904 60 40 200 | 200 40 0.1/1 0.2 10/1.0 300 6
FHT3905 -40 -200 | 200 30 -0.1/-1 | -0.25| -10/-1 200 6
FHT3906 -40 -40 -200 | 200 60 -0.1/-1 | -0.25| -10/-1 250 6
FHT3911 120 100 | 150 700 2.0/6 0.3 10/1.0 6
FHT4400 40 600 | 200 20 1.0/1.0 0.4 150/15 200 6
FHT4401 60 40 600 | 200 20 0.1/1.0 0.4 150/15 250 6
FHT4402 -40 -600 | 200 30 -1.0/-1.0 | -0.4 | -150/-15 | 200 6
FHT4403 -40 -40 -600 | 200 30 -0.1/-10 | -0.4 | -150/-15 | 200 6
FHT5087 -50 -50 -50 | 225 250/800 -0.1/-5.0 | -0.3 | -10/-1.0 40 6
FHT5088 35 30 50 | 225 300/900 100/5.0 | 0.5 10/1.0 50 6
FHT5089 30 25 50 | 225 400/1200 100/5.0 | 0.5 10/1.0 50 6
FHT5400 -120 -600 | 200 40/180 -10/-5 -0.2 -10/-1 6
FHT5401 -160 -150 -500 | 225 60/360 -10/-5.0 | -0.5 | -50/-0.5 | 100 6
FHT5550 160 140 600 | 225 60/250 10/5.0 | 0.25 | 50/5.0 6
FHT5551 180 160 600 | 225 80/360 10/5.0 0.2 50/5.0 6
FHT6427 40 40 500 | 225 | 10,000/100,000 | 10/5.0 1.2 50/0.5 6
FHT6428 60 50 200 | 225 250/650 0.1/0.5 0.6 | 100/5.0 100 6
FHT6429 55 45 200 | 225 500/1250 0.1/0/5 0.6 | 100/5.0 100 6
FHT6517 350 350 500 | 225 30/200 30/10 1 50/5.0 40 6
FHT6520 -350 -350 -500 | 225 30/200 -30/-10 -1 -50/-5.0 40 6
FHT8050 40 25 800 | 200 85/300 100/1.0 | 0.6 500/50 120 6
FHT8550 -40 -25 -800 | 200 85/300 -100/-1 | -0.6 | -500/-50 | 120 6
FHT8599 -80 -80 -500 | 225 100/300 -1.0/-5.0 | -0.4 | -100/-5.0 | 150 6
FHT9011 40 30 50 | 150 40/240 2.0/12 0.4 10/1.0 6
FHT9012 -40 -30 -500 | 150 70/400 -100/-1 | -0.6 | -500/-50 | 200 6
FHT9013 40 30 500 | 150 70/400 100/1 0.6 500/50 300 6
FHT9014 50 45 150 | 150 70/700 2.0/6 0.6 100/5 180 6
FHT9015 -50 -45 -150 | 150 70/400 -2/-6 -0.6 | -100/-5 200 6
FHT9016 19 20 | 150 40/200 1.0/5 0.6 10/1 300 6
FHT9018 30 19 50 | 150 40/300 1.0/5 0.6 10/1 1000 6
FHTAOS 60 60 500 | 225 100 10/1.0 | 0.25 | 100/10 100 6
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FHTAOG6 80 80 500 | 225 100 10/1.0 | 0.25 | 100/10 100 6
FHTA13 30 | Vces=30 | 300 | 225 5000 10/5.0 1.5 | 100/0.1 125 6
FHTA14 30 | Vces=30 | 300 | 225 10,000 10/5.0 1.5 | 100/0.1 125 6
FHTA20 40 100 | 225 40/400 5.010 | 0.25 | 10/1.0 125 6
FHTA42 300 300 500 | 225 40 10/10 0.5 20/2 50 6
FHTA43 200 200 500 | 225 40 10/10 0.5 20/2 50 6
FHTA44 400 400 100 | 225 70/200 10/10 0.5 100/10 50 6
FHTAS5 -60 -60 -500 | 225 100 -10/-1.0 | -0.25 | -100/-10 50 6
FHTAS56 -80 -80 -500 | 225 100 -10/-1.0 | -0.25 | -100/-10 50 6
FHTAG3 -30 | Vces=-30 | -500 | 225 5,000 -10/56.0 | -1.5 | -100/-0.1 | 125 6
FHTAG4 -30 | Vces=-30 | -500 | 225 10,000 -10/6.0 | -1.5 | -100/-0.1 | 125 6
FHTA70 -40 -100 | 225 40/400 -5.0/-10 | -0.25 | -10/-1.0 | 125 6
FHTA92 -300 -300 -500 | 225 25 -30/-10 | -0.5 | -20/-2.0 50 6
FHTA93 -200 -200 -500 | 225 25 -30/-10 | -0.5 | -20/-2.0 50 6
FHTA517 40 30 400 | 200 30,000 100/2 1 100/1 220 6
FHTH10 30 25 225 60 4.0/10 0.5 4.0/0.4 650 6
FHTH24 40 30 50 | 225 30 8.0/10 620 6
FHTHG9 -15 -15 225 30/300 -10/-10 2000 6
FHTH81 -20 -20 225 60 -5.0/-10 | -0.5 | -5.0/-0.5 | 600 6
FHTVT71 60 60 100 | 200 110/220 2/5 0.25 | 10/0.5 300 6
FHTV72 60 60 100 | 200 200/450 2/5 0.25 | 10/0.5 300 6
FHTW29 -32 -32 -100 | 225 120/260 -2/-5 -0.3 | -10/-0.5 6
FHTW30 -32 -32 -100 | 225 215/500 -2/-5 -0.3 | -10/-0.5 6
FHTW31 30 20 100 | 225 110/220 2/5 0.25 | 10/0.5 6
FHTW32 30 20 100 | 225 200/450 2/5 0.25 | 10/0.5 6
FHTW33 30 20 100 | 225 420/800 2/5 0.25 | 10/0.5 6
FHTWG60A 32 32 100 | 225 120/200 2/5 0.55 | 50/1.25 125 6
FHTW60B 32 32 100 | 225 175/310 2/5 0.55 | 50/1.25 125 6
FHTW60D | 32 32 100 | 225 380/630 2/5 0.55 | 50/1.25 125 6
FHTW61B | -32 -32 -100 | 225 140/310 -2/-5 -0.55 | -50/-1.25 6
FHTW61C | -32 -32 -100 | 225 250/460 -2/-5 -0.55 | -50/-1.25 6
FHTW61D | -32 -32 -100 | 225 380/630 -2/-5 -0.55 | -50/-1.25 6
FHTWG65A 60 32 800 | 225 751220 10/1.0 0.7 500/50 100 6
FHTW68F | -60 -45 -800 | 225 75/250 -10/-1 -1.5 | -300/-30 | 100 6
FHTW68G | -60 -45 -800 | 225 120/400 -10/-1 -1.5 | -300/-30 | 100 6
FHTW69 -50 -45 -100 | 225 120/260 -2.0/-6.0 | -0.3 | -10/-0.5 6
FHTW70 -50 -45 -100 | 225 215/500 -2.0/-5.0 | -0.3 | -10/-0.5 6
FHTW71 50 45 100 | 225 110/220 2.0/5.0 | 0.25 | 10/0.5 300 6
FHTW72 50 45 100 | 225 200/450 2.0/5.0 | 0.25 | 10/0.5 300 6
FHTW89 -60 -60 -100 | 200 120/260 -2.0/-5.0 | -0.3 | -10/-0.5 6
FHTX17 -50 -45 -800 | 225 100/600 -100/-1.0 | -0.62 | -500/-50 6
FHTX18 -30 -25 -500 | 225 100/600 -100/-1.0 | -0.62 | -500/-50 6
FHTX19 50 45 500 | 225 100/600 100/1.0 | 0.62 | 500/50 6
FHTX20 30 25 500 | 225 100/600 100/1.0 | 0.62 | 500/50 6
FHTX70G 45 45 200 | 225 120/220 2.0/5.0 | 0.35 | 10/0.25 125 6
FHTX70J 45 45 500 | 225 250/460 2.0/5.0 | 0.35 | 10/0.25 125 6
FHTX70K 45 45 500 | 225 380/630 2.0/5.0 | 0.35 | 10/0.25 125 6
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General Purpose Transistors
PNP Silicon (FHT1015)
FEATURES

Excellent hege Linearity  hge
hee(0.1mA)/hee(2mA)=0.95(Typ.)

Low Noise :NF=1dB(Typ.),10dB(Max.)
Complementary to FHT1815 FHT1815

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit

Collector-Emitter Voltage - V ceo -50 Vdc

Collector-Base Voltage - V ceo -50 Vdc

Emitter-Base Voltage - V eso -5.0 Vdc
Collector Current—Continuous - Ic -150 mAdc
Base Current Is -30 mAdc

Collector Power Dissipation Pc 300 mwW

Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHT10150=TO(70 140),FHT1015Y=TY(120

240),FHT1015G=TG(200 400)

ELECTRICAL CHARACTERISTICS

(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
I ff
Collector Cutoff Current loso Veg=-50V,|c=0 . . 0.1 uA
Emitt toff t
mitter Cutoff Curren leso Veg=-5V,1c=0 _ _ 01 A
Collector-Emitter Breakdown Voltage
} V(BR)CEO |C=-1 .OmA -50 —_— —_— \Y
Collector-Base Breakdown Voltage
) V(BR)CBO |C='1 OOHA -50 —_— —_— V
Emitter-Base Breakdown Voltage
_ I V(Br)EBO Ile=-100uA -5 — _ Vv
DC Current Gain hee Vce=-6V,lc=-2mA 70 — 400 —
Collector-Emitter Saturation Voltage
i V ce@aty | lc=-100mA,lg=-10mA — — -0.3 \
Base-Emitter Voltage Ve Vee=-5.0V, lo=-10mA . . 0.82 Vv
Transition Frequency fr Vce=-5.0V,lc=-10mA 100 200 — MHz
I i
Collector Output Capacitance Cos Veg=-10V,12=0 f=1MHz . 40 70 OF
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General Purpose Transistors
NPN Silicon (FHT1815)
FEATURES

Excellent hege Linearity  hge
hre(0.1MA)/hee(2mA)=0.95(Typ.)

ngh hFE:hFE=7O 700

Low Noise :NF=1dB(Typ.),10dB(Max.)
Complementary to FHT1015  FHT1015

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 50 Vdc
Collector-Base Voltage - V ceo 60 Vdc
Emitter-Base Voltage - V ero 5.0 Vdc
Collector Current—Continuous - Ic 150 mAdc
Base Current Is 30 mAdc
Collector Power Dissipation Pc 300 mw
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
heg(1) FHT18150=BO(70 140), FHT1815Y=BY(120 240)
FHT1815G=BG(200 400), FHT1815L=BL(350 700)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Veg=60V1c=0 . . 01 UA
Emitter Cutoff Current leao Veg=5V,1o=0 . . 01 UA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 50 — — \Y
I -B Break Vol
Collector: as? reakdown Voltage Visrcso lo=100pA 60 . . Vv
Emitter-Base Breakdown Voltage
] 9 | Viereso l=100pA 5 — — | v
DC Current Gain hee Vce=6V,Ic=2mA 70 — 700 —
CoIIector-Eml_tter Saturation Voltage Veeeay | le=100mA,lg=10mA . . 0.25 Vv
Base-E_mltter Voltage Vae Vee=5.0V.Ic=10mA . . 0.82 Vv
Transition Frequency fr Vce=5.0V,Ic=10mA 100 180 — MHz
Collector Output Capacitance Veg=10V,1e=0,
Cob f=1MHz — 4.0 7.0 pF
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General Purpose Transistors
PNP Silicon (FHT1037)

FEATURES

Excellent hge Linearity  hge
hre(0.1mA)/hee(2mA)=0.95(Typ.)

Low Noise :NF=1dB(Typ.),10dB(Max.)
Complementary to FHT2412  FHT2412

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo -50 Vdc
Collector-Base Voltage - V ceo -60 Vdc
Emitter-Base Voltage - V eso -6.0 Vdc
Collector Current—Continuous - Ic -150 mAdc
Base Current Ig -30 mAdc
Collector Power Dissipation Pc 200 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1)FHT1037Q=FQ(120 270),FHT1037R=FR(180 390), FHT1037S=FS(270 560)

ELECTRICAL CHARACTERISTICS

(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Veg=-60V|c=0 . . 01 uA
Emitter Cutoff Current leso Veg=-6V,1o=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C='1 .OmA -50 — — \Y
Collector-Base Breakdown Voltage
) 9 V(BR)CBO |C=-50|JA -60 —_— —_— \Y
Emitter-Base Breakdown Voltage
i g V(er)EBO le=-50pA -6 — — \
DC Current Gain hre Vcg=-6V,Ic=-1mA 120 — 560 —
CoIIector-Eml_tter Saturation Voltage Vet lo=-50mA. ls=-5mA . . 05 Vv
. Vee=-12V,Ie=2mA,
Transition Frequency fr £=30MHz — 140 — MHz
Collector Output Capacitance Veg=-12V,I=0,
Cob f=1MHz — 4.0 5.0 pF
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General Purpose Transistors
NPN Silicon (FHT2412)
FEATURES

Excellent hege Linearity  hge
hee(0.1mA)/hee(2mA)=0.95(Typ.)

Low Noise :NF=1dB(Typ.),10dB(Max.).
Complementary to FHT1037  FHT1037

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 50 Vdc
Collector-Base Voltage - V ceo 60 Vdc
Emitter-Base Voltage - V ero 7.0 Vdc
Collector Current—Continuous - Ic 150 mAdc
Collector Power Dissipation Pc 200 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hre(1) FHT2412Q=BQ(120 270) FHT2412R=BR(180 390)
FHT2412S=BS(270 560)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current loso Veg=60V. =0 . L 01 uA
Emitt toff t
mitter Cutoff Curren leao Veg=7V.1c=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 50 — —_— V
Collector-Base Breakdown Voltage
) V(BR)CBO |C=50}JA 60 — —_— \Y
Emitter-Base Breakdown Voltage
) V(BRr)EBO [e=50uA 7 — — \
DC Current Gain hre Vce=6V,Ic=1mA 120 — 560 —
Collector-Emitter Saturation Voltage
) VCE(sat) IC=5OmA,IB=5mA —_— —_— 0.4 V
. Vee=12V,lg=-2mA,
Transition Frequency fr £=100MHz — 180 — MHz
Il i
Collector Output Capacitance Cos Veg=12V.1g=0.f=1MHz . 20 35 oF
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General Purpose Transistors
PNP Silicon (FHT1504)

FEATURES

Excellent hege Linearity  hge
hee(0.1mA)/hee(2mA)=0.95(Typ.)

Low Noise :NF=1dB(Typ.),10dB(Max.).
Complementary to FHT3875 FHT3875

MAXIMUM RATINGS(Ta=25 )

CHARACTERISTIC Symbol Rating Unit

Collector-Emitter Voltage - V ceo -50 Vdc

Collector-Base Voltage - V ceo -50 Vdc

Emitter-Base Voltage - V eso -5.0 Vdc
Collector Current—Continuous - Ic -150 mAdc
Base Current I -30 mAdc

Collector Power Dissipation Pc 300 mwW

Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHT15040=SO(70 140),FHT1504Y=SY(120

240),FHT1504G=SG(200 400)

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current loso Veg=-50V,|z=0 . . 0.1 uA
Emitter Cutoff Current leao Veg=-5V,1o=0 . . 0.1 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=‘1 .OmA -50 —_— —_— V
Collector-Base Breakdown Voltage
) V(BR)CBO |C=-1 OO}JA -50 —_— —_— V
Emitter-Base Breakdown Voltage
) g V@r)EBO le=-100pA -5 _ _ v
DC Current Gain hee Vcg=-6V,Ic=-2mA 70 — 400 —
Collector-Emitter Saturation Voltage
i VeEsat) Ic=-100mA,lg=-10mA — — -0.3 \%
Base-Emitter Vol
ase _m'tter oltage Vee | Vee=5.0Vlc=-10mA | — — | 082 | Vv
Transition Frequency fr Vee=-5.0V,Ic=-10mA 100 200 — MHz
llect tput it
Collector Output Capacitance Coo | Veg=-10VIe=0.f=1MHz | — 40 | 70 | oF
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General Purpose Transistors

NPN Silicon (FHT3875)
FEATURES

Excellent hge Linearity  hge
hee(0.1mA)/hee(2mA)=0.95(Typ.)
ngh hFE:hFE=70 700

Low Noise
Complementary to FHT1504

MAXIMUM RATINGS(Ta=25 )

:NF=1dB(Typ.),10dB(Max.).
FHT1504

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 50 Vdc
Collector-Base Voltage - V ceo 60 Vdc
Emitter-Base Voltage - V EBo 5.0 Vdc
Collector Current—Continuous - Ic 150 mAdc
Base Current Ig 30 mAdc
Collector Power Dissipation Pc 300 mw
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hee(1) FHT38750=A0(70 140), FHT3875Y=AY (120 240)
FHT3875G=AG(200 400), FHT3875L=AL(350 700)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Ves=60V1c=0 . . 01 UA
Emitter Cutoff Current a0 Veg=5V.1c=0 . . 01 UA
Il -Emi Break Vol
Collector-Emitter Breakdown Voltage Visrceo lo=1.0mA 50 . . Vv
llector-B Break Volt
Collector as<_a reakdown Voltage Viercso lc=100pA 60 . . v
Emitter-Base Breakdown Voltage
) 9 V(BR)EBO |E=1 OO}JA 5 —_— —_— \Y
DC Current Gain hee Vce=6V,Ic=2mA 70 — 700 —
CoIIector-Eml_tter Saturation Voltage Veeeay | 1c=100mA ls=10mA . . 0.25 Vv
Base-Emitter Vol
ase _m'tter oltage Vee | Vee=5.0VIc=10mA | — — | o082 | Vv
Transition Frequency fr Vce=5.0V,lc=10mA 100 180 — MHz
Collector Output Capacitance Vee=10V,1g=0,
Cob f=1MHz — 4.0 7.0 pF
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General Purpose Transistors

PNP Silicon (FHTA1514)

FEATURES

High Breakdown Voltage (BVceo=-120V)

Complementary to FHTC3906

MAXIMUM RATINGS(T;=25 )

FHTC3906

(BVceo=-120V).

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage V ceo -120 Vdc
Collector-Base Voltage V ceo -120 Vdc
Emitter-Base Voltage - V ero -5.0 Vdc
Collector Current—Continuous - Ic -50 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

[ hee(1) FHTA1514R=SR(180 390), FHTA1514S=SS(270 560)

ELECTRICAL CHARACTERISTICS

(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current lso Ves=-100V,1c=0 . . 05 UA
Emitter Cutoff Current leao Veg=-4V,1o=0 . . 05 UA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=‘1 .OmA -120 —_— —_— \Y
Collector-Base Breakdown Voltage
) V(BR)CBO |C=-50|JA -120 —_— —_— \Y
Emitter-Base Breakdown Voltage
. g V@r)EBO [e=-50pA -5 — — \
DC Current Gain hee Vcg=-6V,Ic=-2mA 180 — 560 —
Collector-Emitter Saturation Voltage
i V cEsat) lc=-10mA,lg=-1mA — — -0.5 V
" VCE=-12V,IE=2mA,
Transition Frequency fr £=30MHz — 140 — MHz
Collector Output Capacitance Vcg=-12V,Ig=0,
Cob f=1MHz - 3.2 — | PF
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General Purpose Transistors
NPN Silicon (FHTC3906)

FEATURES

High Breakdown Voltage (BVceo= 120V)
Complementary to FHTA1514 FHTA1514

MAXIMUM RATINGS(Ta=25 )

(BVceo= 120V).

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 120 Vdc
Collector-Base Voltage - V cBo 120 Vdc
Emitter-Base Voltage - V eso 5.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
‘ hee(1) FHTC3906R=TR(180 390),FHTC3906S=TS(270 560)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current loso Veg= 100V 1g=0 . . 0.5 UA
Emitt toff t
mitter Cutoff Curren leao Veg= 4V 1c=0 . . 0.5 UA
Collector Base Breakdown Voltage
V(BR)CBO |C= 50|JA 120 —_— — \Y
Collector Emitter Breakdown Voltage
V(BR)CEO |C= 1.0mA 120 —_— — \Y
Emitter Base Breakdown Voltage
9 V(BR)EBO |E= SOHA 5 —_ — \Y
DC Current Gain hee Vce= 6V,lc= 2mA 180 — 560 —
Collector Emitter Saturation Voltage
VCE(sat) |C= 1OmA,IB= TmA — — 0.5 \Y
s Vee= 12V, lg=-2mA,
Transition Frequency fr £=100MHz — 140 — MHz
Collector Output Capacitance Veg=
Cob 12V,1e=0,f=1MHz - 2:5 — | PF
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General Purpose Transistors

PNP Silicon (FHT807-16,FHT807-25,FHT807-40)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo -45 Vdc
Collector-Base Voltage - V ceo -50 Vdc
Emitter-Base Voltage - V ero -5.0 Vdc
Collector Current—Continuous - Ic -500 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5Board(1)
22 W
(TA=25 25 ) Po S m
Derate above 25 25 1.8 mw/
Thermal Resistance Junction to Ambient Reya 556 W
Total Device Dissipation
Alumina Substrate A(2) Ta=25 Pp 300 mw
Derate above 25 25 24 mW/
Thermal Resistance Junction to Ambient Re ja 417 W
Junction and Storage Temperature Ty, 150
DEVICE MARKING
| FHT807-16=5A(100~250),FHT807-25=5B(160~400),FHT807-40=5C(250~600)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Vg =-20Vdc o 100 | nAde
Collector-Emitter Breakd Volt;
o(:;a)c or-Emi ier reakdown Voltage V(BR)CEO lc=-10 mAdc, Ig=0 45 . . Vde
CoIIector-Bas_e Breakdown Voltage V(BR)CBO lc=-10p Adc, Ig=0 50 . . Vde
Emltter-Bas? Breakdown Voltage Visreso le=-1.04 Adc, 16=0 50 . . Vde
. hee(1) Ic=-100mAdc,Vce=-1.0Vdc 100 — 600 —
DCC tG
drrent ->ain hee(2) | Ic=-500mAdc,Vee=-1.0Vdc | 40 — — | =
Collector-Emitter Saturation
Voltage ) Vcegary | 1c=-500mAdc,lg=-50mAdc — — -0.7 Vdc
Base-Emitter On Voltage
_ \Y BE(on) Ic=-500mAdc,VCE=-1 .0Vdc —_— —_— -1.2 Vdc
Current-Gain-Bandwidth Ic=-10mAdc,Vce=-5.0Vdc,
Product - fr f=100MHz 100 | — — | MHz
Output Capacitance Cobo Vcg=-10Vdc,lg=0,f=1.0MHz — — 10 pF

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors

NPN Silicon (FHT817-16,FHT817-25,FHT817-40)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 45 Vdc
Collector-Base Voltage - V ceo 50 Vdc
Emitter-Base Voltage - V ero 5.0 Vdc
Collector Current—Continuous - Ic 500 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5Board(1)
(Ta=25 25 ) Py 225 mw
Derate above 25 25 1.8 mw/
Thermal Resistance Junction to Ambient Reja 556 W
Total Device Dissipation
W
Alumina Substrate (2) Ta=25 Py 300 m
Derate above 25 25 24 mwW/
Thermal Resistance Junction to Ambient RoJa 417 W
Junction and Storage Temperature Ty, 150
Tstg -55 to +150
DEVICE MARKING
| FHT817-16=6A(100~250),FHT817-25=6B(160~400),FHT817-40=6C(250~600)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Ve =20Vdc . 100 nAdc
llector-Emitter Break Vol
Co(;a)ctor mlttf,-r reakdown Voltage V(BR)CEO lc=10 mAdc, Is=0 45 . L Vde
Collector-Base Breakdown
Voltage _ V(BR)CBO Ic=10p Adc, 1g=0 50 — — Vdc
Emltter-Base_Breakdown Voltage Visreso le=1.0p Adc, I6=0 50 . . Vdc
. hre(1) Ic=100mAdc,Vce=1.0Vdc 100 — 600 —
DCC tG
urrent L>ain hee(2) | 1c=500mAdc,Vee=1.0vVdc | 40 — S
Collector-Emitter Saturation
Voltage ) V cE(sat) Ic=500mAdc,lg=50mAdc — — 0.7 Vdc
Base-Emitter On Voltage
_ V BE(on) Ic=500mAdc,VCE=1 .0Vdc —_— —_— 1.2 Vdc
Current-Gain-Bandwidth Product lc=10mAdc,Vce=5.0Vdc,
- r f=100MHz 100 1 — — | MRz
Output Capacitance Cobo Vep=10Vdc,lg=0,f=1.0MHz — — 10 pF

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.

3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors

NPN Silicon (FHT846A,FHT846B,FHT847A,FHT847B FHT847C,FHT848A FHT848B,FHT848C)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
) FHT846 65
CoIIector-I_Emltter Voltage V eeo FHT847 45 Vdc
FHT848 30
FHT846 80
CoIIector-I?ase Voltage V g0 FHT847 50 Vde
FHT848 30
. FHT846 6
Emltter-B_ase Voltage V eso FHT847 6 Vdc
FHT848 5
Collector Current—_Contlnuous e 100 mAdG
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board(1)
(TA=25 25 ) Po 225 mw
Derate above 25 25 1.8 mwW/
Thermal Resistance Junction to Ambient Roua 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Pp 300 mw
Derate above 25 25 24 mW/
Thermal Resistance Junction to Ambient Ro Ja 417 W
Junction and Storage Temperature Ty, 150
DEVICE MARKING
FHT846A=1M (110~220),FHT846B=1N(200~450),
FHT847A=1E (110~220),FHT847B=1F(200~450),FHT847C=1H(420~800),
FHT848A=1J (110~220),FHT848B=1K(200~450),FHT848C=1T(420~800)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Veg =30Vdc . . 15 nAdc
Collector-Emitter FHT846 _ 65
BreakdownVoltage (3) Verceo | FHT847 IC_1|2£?)AdC’ 45 — — Vdc
- FHT848 30

14




-

ELECTRICAL CHARACTERISTICS Continued
FHT846 80
Collector-Base Breakdown lc=10u Adc,
Viericso | FHT847 H 50 — — | vde
Voltage - le=0
FHT848 30
Emitter-Base Breakdown Voltage FHT846 Ie=10p Adc 6.0
j % | Viergso | FHT847 | © | : o 60 — — | Vdo
FHT848 ¢ 5.0
FHT846 110 — 450 —
i lc=2.0mAd
DC Current Gain hee FHT847 C mAdc, 110 — 800 —
Vce=5.0Vdc
FHT848 110 — 800 —
lc=10mAdc, 0.25
Collector-Emitter Saturation Is=0.5mAdc ’
V cEsat) — Vdc
Voltage - Ic=100mAdc, 06
Ig =5.0mAdc '
Ic=10mAdc, o 0.7 .
Base-Emitter Saturation Is=0.5mAdc |
V BE(sat) — Vdc
Voltage - Ic=100mAdc, 0.9
Iz =5.0mAdc '
Ilc=2.0mAdc,
Base-Emitter On Voltage Vce=5.0Vdc 580 660 700
V BE(on) = mV
- lc=10mAdc, o o 770
VCE=5.0VdC
. i Ic=10mAdc,
P:)L;r;i?t-Galn-Bandeth fr Vee=5.0Vdc, 100 o o MHz
f=100MHz
Output Capacitance Vce=10Vdc,
Coto le=0.f=1.0MHz | — — 4 PF
Rs=2.0kQ ,
BW=200Hz
Noise Figure NF Vce=5.0Vdc, — — 10.0 dB
c=200u Adc,
f=1.0KHz

1. FR-5=1.0x 0.75x 0.062 in.
2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors

NPN Silicon (FHT849A,FHT849B,FHT849C)

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Base Voltage V cBo 30 Vdc
Collector-Emitter Voltage - V ceo 30 Vdc
Emitter-Base Voltage - V EBo 5.0 Vdc
Collector Current—Continuous - Ic 100 mAdc
Base Current Ig 30 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
‘ FHT849A=1E(110~220),FHT849B=1F(200~450),FHT849C=1H(420~800)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current loso Veg=50V1c=0 . . 15 nA
llector-B Break Volt
Collector: as? reakdown Voltage Viericso le=10mA 30 . . Vv
Collector-Emitter Breakdown Voltage
} V(BR)CEO |C=1 0|JA 30 —_— —_— \Y
Emitter-Base Breakdown Voltage
) 9 V(BR)EBO |E=1 OHA 5 —_— — \Y
DC Current Gain hre Vce=5V,Ic=2mA 110 — 800 —
Collector-Emitter Saturation Voltage Ic=10mA,lg=0.5mA — — 0.25
\ CE(sat) _ _ \Y
- Ic=100mA,lg=5mA — — 0.6
Base-Emitter Voltage [g=0.5mA,Ic=10mA — 0.70 —
VBE(sat) _ _ \Y
- I[g=5.0mA,Ic=100mA — 0.90 —
Base-Emitter on Voltage Vce=5.0V,lc=2.0mA 580 660 700
VBE(on) - — mV
- Vce=5.0V,lc=10mA 770
Transition Frequency fr Vce=5.0V,Ic=10mA 100 — — MHz
Collector Output Capacitance Cot Ves=10V,1e=0.f=1MHz . 40 70 OF

16




-

General Purpose Transistors
PNP Silicon (FHT856A,FHT856B,FHT857A, FHT857B, FHT857C,FHT858A, FHT858B,FHT858C)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
FHT856 -65
Collector-Emitter Volt
ollector ; mitter Voltage V eeo FHT857 5 Vdc
FHT858 -30
FHT856 -80
Il -B Vol
Collector: _ase oltage V g0 FHT857 50 Vde
FHT858 -30
. FHT856 -5
Emltter-B_ase Voltage V eso FHT857 5 Vdc
FHT858 -5
Collector Current—_Contlnuous e -100 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board(1)
22 W
(TA=25 25 ) Po S m
Derate above 25 25 1.8 mWwW/
Thermal Resistance Junction to Ambient ReJa 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Pp 300 mw
Derate above 25 25 2.4 mw/
Thermal Resistance Junction to Ambient Ro Ja 417 W
Junction and Storage Temperature Ty, 150

DEVICE MARKING

FHT856A=3A (110~220),FHT856B=3B(200~450),
FHT857A=3E (110~220),FHT857B=3F(200~450),FHT857C=3H(420~800),
FHT858A=3J (110~220),FHT858B=3K (200~450),FHT858C=3T(420~800)

ELECTRICAL CHARACTERISTICS

(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Vg =-30Vdc o o 15 nAdc
Collector-Emitter lc=-10 mAdc,

BreakdoanoItage (3) V(BR)CEO FHT856 1.=0 -65 —_— —_— Vdc
B=
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ELECTRICAL CHARACTERISTICS Continued
FHT857 -45
FHT858 -30
Collector-Base Breakdown Voltage FHT856 lc=-10u Adc, -80
) V(BR)CBO FHT857 |E=O -50 —_— —_— Vdc
FHT858 -30
Emitter-Base Breakdown Voltage FHT856 l[e=-10py Adc, .0
) V(BR)EBO FHT857 |C=0 -5.0 —_— — Vdc
FHT858 -5.0
, FHT856 110 — 450 —
DC Current Gain hee FHT857 S;Ei%fgf\/iz 110 — 800 _
FHT858 110 — 800 —
lc=-10mAdc, o o 0.3
Collector-Emitter Saturation Ig=-0.5mAdc ’
Voltage - Vcetea lc=-100mAdc Vde
’ — — -0.65
Ig =-5.0mAdc
Ic=-10mAdc, . 0.7 .
Base-Emitter Saturation Is=-0.5mAdc '
Voltage - Vee(san lc=-100mAdc Vde
' — -0.9 —
g =-5.0mAdc
lc=-2.0mAdc,
Base-Emitter On Voltage Vsgon Vce=-5.0Vdc -600 o 750 Y
- lc=-10mAdc, . o 820
Vce=-5.0Vdc
. . Ic=-10mAdc,
P%:jrl:i?t-Gam-Ba_ndmdth fr Vee=-5.0Vdc, 100 o o MHz
f=100MHz
Output Capacitance =-
P Con ooz |~ | — | 4| eF
Rs=2.0kQ ,
BW=200Hz
Noise Figure NF Vce=-5.0Vdc, — — 10.0 dB
Ic=-200u Adc,
f=1.0KHz

1. FR-5=1.0x 0.75x 0.062 in.

Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
Pulse Width< 300p s; Duty Cycle< 2.0%.
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General Purpose Transistors
NPN Silicon (FHTAO6)

FEATURES
Complementary to FHTAS6  FHTAS56

MAXIMUM RATINGS(T;=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 80 Vdc
Collector-Base Voltage - V ceo 80 Vdc
Emitter-Base Voltage - V eso 4.0 Vdc
Collector Current—Continuous - Ic 500 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHTA06=1GM

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Ves=80V,|c=0 . . 0.1 uA
Emitter Cutoff Current leco Vee=60V,1c=0 . . 0.1 UA
Collector Emitter Breakdown Voltage
V(BR)CEO |C=1 .OmA 80 —_— — \Y
Emitter Base Breakdown Voltage
V(BR)EBO |E=1 00|..|A 4.0 —_— — \Y
DC Current Gain hee (1) Vee=1V,lc=10mA 100 — —
hee (2) VCE=1V,IC=1OOmA 100 — —
Collector Emitter Saturation Voltage
V CE(sat) [c=100mA,Ig=10mA — — 0.25 \%
Base Emitter Voltage Ve Vee=1V.1o=100mA . . 12 v
i Vce=2V,lc=10mA,
Transition Frequency fr £=100MHz 100 — — MHz
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General Purpose Transistors
NPN Silicon (FHTAO6R)

FEATURES
Complementary to FHTAS6R  FHTA56R
MAXIMUM RATINGS(Ta=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 80 Vdc
Collector-Base Voltage - V ceo 80 Vdc
Emitter-Base Voltage - V eso 4.0 Vdc
Collector Current—Continuous - Ic 500 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHTAOBR=1GM

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Veg=80V.I£=0 . . 01 UA
Emitter Cutoff Current leco Vee=60V.1c=0 . . 1 uA
Collector Emitter Breakdown Voltage
V(BR)CEO |C=1 .OmA 80 — — V
Emitter Base Breakdown Voltage
V(BR)EBO |E=1 OOHA 4.0 —_— —_— V
DC Current Gain hee (1) Vce=1V,Ic=10mA 100 — —
hee (2) VCE=1V,IC=‘IOOmA 100 —_— —
Collector Emitter Saturation Voltage
VcE(sat) Ic=100mA,lg=10mA — — 0.25 \Y
Base Emitter Voltage Ve Vee=1V, lo=100mA . . 12 Vv
s Vce=2V,lc=10mA,
Transition Frequency fr £=100MHz 100 — — MHz
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General Purpose Transistors

PNP Silicon (FHTA56)

FEATURES

Complementary to FHTAO6  FHTAO6

MAXIMUM RATINGS(T;=25 )

Characteristic Symbol Rating Unit
Collector-Base Voltage - V cBo -80 Vdc
Collector-Emitter Voltage - V ceo -80 Vdc
Emitter-Base Voltage - V eso -4.0 Vdc
Collector Current—Continuous - Ic -500 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
| hee(1) FHTAS56=2GM
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Veg=-80V,1c=0 . 0.1 uA
Emi ff
mitter Cutoff Current leso Vee=-60V,1o=0 . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=-1 .OmA -80 — — \Y
CoIIector-BaS(_a Breakdown Voltage Viercso lo=-1.0 mA 80 . . Vv
Emltter-Base_Breakdown Voltage Viereso le=-100pA 40 . . Vv
DC Current Gain e (1) Vee=-1V,lc=-10mA 100 — — —
hee (2) VCE=-1V,IC=-‘IOOmA 100 — —
Collector-Emitter Saturation Voltage
i Veegaty | lc=-100mA, Ig=-10mA — — 0.25 Y
Base-Emitter Voltage Ve Vee=-1V.Ic=-100mA . . 1.2 Vv
. Vee=-1V,Ic=-100mA,
Transition Frequency fr £=100MHz 50 — — MHz
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General Purpose Transistors
PNP Silicon (FHTA56R)

FEATURES
Complementary to FHTAO6R  FHTAO6R
MAXIMUM RATINGS(Ta=25 )

Characteristic Symbol Rating Unit
Collector-Base Voltage - V cBo -80 Vdc
Collector-Emitter Voltage - V ceo -80 Vdc
Emitter-Base Voltage - V eso -4.0 Vdc
Collector Current—Continuous - Ic -500 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHTAS6R=R2G

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren lso Veg=-80V,|c=0 . . 01 uA
Emitter Cutoff Current lego Vee=-80V,1o=0 . . 1 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C='1 .OmA -80 — —_— V
Collector-Base Breakdown Voltage
) V(BR)CBO |C=‘1 .OmA -80 —_— —_— \Y
Emitter-Base Breakdown
VoItage ) V(BR)EBO |E—-1 OOHA -4.0 —_— —_— V
DC Current Gain hee (1) Vce=-1V,lc=-10mA 100 — —
hee (2) Vee=-1V,Ic=-100mA 100 — —
Collector-Emitter Saturation Voltage
) VCE(sat) |C='1 OOmA,IB=-1 OmA —_— —_— 0.25 \Y
Base-Emitter Voltage Ve Vee=-1V.Ic=-100mA . o 1.2 Vv
Transition Frequency Vee=-1V,Ic=-100mA,
fr f=100MHz 50 - — | MHz
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High Voltage Transistors

PNP Silicon (FHT5401)
MAXIMUM RATINGS(T.=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo -150 Vdc
Collector-Base Voltage - V ceo -160 Vdc
Emitter-Base Voltage - V Ero -5.0 mAdc
Collector Current Ic -500 mAdc
THERMAL CHARACTERISTICS
CHARACTERISTIC Symbol Max Unit
Total power dissipation
Tamb < 25 C; note 1 Po 225 mw
storage temperature Tstg -65 +150
junction temperature Ti 150
operating ambient temperature Tamb -65 +150
Thermal resistance from junction to ambient Rinja 556 KIW
note 1
1. Transistor mounted on an FR-5 printed-circuit board.
DEVICE MARKING
| FHT5401=2L
ELECTRICAL CHARACTERISTICS
(Ta=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Max Unit
Collector cut-off current leso Veg =-120Vdc, 1¢=0 o 50 A
Emitter cut-off current leso Vis=-4.0Vdc, 1c=0 L 50 A
llector-Emitter Breakd Volt
Collector: m_l er Breakdown Voltage V(BR)CEO lc=-1.0 mAdc, Ig=0 2150 L Vde
llector-B Breakd Volt
Collector-Base Breakdown Voltage 1y, a0 Ic=-100u Adc, Ie=0 -160 _ Vdc
Emltter-BaS? Breakdown Voltage V(BR)EBO le=-10u Adc, 16=0 50 . Vde
. Ic=-1.0mAdc,Vce=-5.0Vdc 50 — —
DC current gain hee lc=-10mAdc,Vce=-5.0Vdc 60 360 —
Ic=-50mAdc,Vce=-5.0Vdc 50 — —
Ic=-10mAdc
Collector-emitter saturation voltage Vv Ig=-1.0mAdc _ -0.2 Vdc
- CEsat lc=-50mAdc, 05 | vde
lg =-5.0mAdc _ )
lc=-10mAdc,
Base-Emitter Saturation Voltage Vv Ig=-1.0mAdc -1.0 vde
- BE(s0) lc=-50mAdc, 10 | vde
Is =-5.0mAdc )
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SMALL-SIGNAL CHARACTERISTICS

Characteristic Symbol Test Condition Min Type Max Unit
Current-Galn-Ba_ndW|dth Product fr |C=_10rr]1é'?86\|</?ﬁ=2-10\/d0, 100 . 300 MHz
. Vce=-10.0Vdc,
Output Capacitance Cobo le=0 f=1.0MHz — — 6.0 pF
Small-Signal Current Gain Vce=-10Vdc,
e | 121.0mAdc,i=1.0kHz | 4° — | 300 —
Vce=-5.0Vdc,|Ic=-200
Noise Figure NF pu Adc,Rs=1.0kQ — — 8.0 dB

f=1.0KHz
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High Voltage Transistors
NPN Silicon (FHT5551)

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 160 Vdc
Collector-Base Voltage - V ceo 180 Vdc
Emitter-Base Voltage - V ero 6.0 mAdc
Collector Current Ic 600 mAdc
THERMAL CHARACTERISTICS
CHARACTERISTIC Symbol Max Unit
Total power dissipation
P W
Tamb < 25 C; note 1 ° 225 m
storage temperature Tstg -65 +150
junction temperature Ti 150
operating ambient temperature Tamb -65 +150
thermal resistance from junction to ambient Rin s 556 KW
note 1
1. Transistor mounted on an FR-5 printed-circuit board.
DEVICE MARKING
| FHT5551=G1’
ELECTRICAL CHARACTERISTICS
(Ta=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Max Unit
llect t-off t
collector cut-off curren leso Veg =120Vdc, 1e=0 . 50 A
emitter cut-off current leRO Veg=4.0Vdc,|c=0 — 50 nA
CollectorEmitter Breakdown Voltage Vierceo lc=1.0 mAdc, 15=0 160 . Vdc
CollectorBase Breakdown Voltage Vieroso lc=100 Ado, Ie=0 180 . Vdc
EmitterB Break Vol
mitterBase Breakdown Voltage Vierzso k=10 p Adc, Ic=0 6.0 o Vdc
Ic=1.0mAdc,Vce=5.0Vdc 80 — —
DC current gain hee Ic=10mAdc,Vce=5.0Vdc 80 360 —
Ic=50mAdc,Vce=5.0Vdc 30 — —
collector-emitter saturation voltage Vv Ic=10mAdc,lz=1.0mAdc — 0.15 | Vdc
- °F | 1c=50mAdc,ls =5.0mAdc | 02 |vdc
BaseEmitter Saturation Voltage Vv Ic=10mAdc,lzg=1.0mAdc — 1.0 Vdc
- B3 [1c=50mAdc,ls =5.0mAdc | 10 | Vdc
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High Voltage Transistors

NPN Silicon (FHTA42)
MAXIMUM RATINGS(T.=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 300 Vdc
Collector-Base Voltage - V ceo 300 Vdc
Emitter-Base Voltage - V eso 6.0 Vdc
Collector Current—Continuous - Ic 500 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5Board(1)
(Ta=25 25 ) Po 225 mw
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient ReJa 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Po 300 mw
Derate above 25 25 2.4 mwW/
Thermal Resistance Junction to Ambient RoJa 417 W
Junction and Storage Temperature Ty, 150
Tstg -55 to +150
DEVICE MARKING
| FHTA42=1D
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Vs =200Vdc, 1=0 o o 100 nAdc
Emitter Cutoff Current leso Ves=6.0Vdc, 16=0 L L 100 nAdc
Collector-Emitter Breakdown
Voltage (3) . V(BR)CEO lc=1.0 mAdC, |B=0 300 —_— — Vdc
Collector-Base Breakdown
Voltage ) V(er)cBO Ic=100u Adc, Ig=0 300 — — Vdc
Emitter-B Breakd Volt
mitler=ase SlealcoWn Yola98 | Vierjeso le=100p Adc, 1c=0 6.0 _ — | Vde
. hFE(1 ) Ilc=1.0mAdc,Vce=10Vdc 25 — — —
DC Current Gain hee(2) | Ic=10mAdc,Vee=10Vde | 40 — — =
hre(3) Ic=30mAdc,Vce=10Vdc 40 — — —
Collector-Emitter Saturation
Voltage i V cE(sat) Ic=20mAdc,lzg=2.0mAdc — — 0.5 Vdc
Base-Emitter On Voltage
_ V BE(sat) Ic=20mAdc,IB=2.0mAdc —_— —_— 0.9 Vdc
Current-Gain-Bandwidth Ic=10mAdc,Vce=20Vdc
Product ) fr f=100MHz 50 - — | MHz
Output Capacitance Vcg=20.0Vdc,|e=0,
Cobo f=1,0MHz — - 30 | pF

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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High Voltage Transistors

NPN Silicon (FHTA44)
MAXIMUM RATINGS(T;=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 400 Vdc
Collector-Base Voltage - V ceo 400 Vdc
Emitter-Base Voltage - V ego 5.0 Vdc
Collector Current—Continuous - Ic 100 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board(1)
(Ta=25 25 ) Py 225 mw
Derate above 25 25 1.8 mw/
Thermal Resistance Junction to Ambient RoJa 556 W
Total Device Dissipation
W
Alumina Substrate (2) Ta=25 Py 300 m
Derate above 25 25 2.4 mw/
Thermal Resistance Junction to Ambient Roua 417 W
Junction and Storage Temperature Ty, 150
Tstg -55 to +150
DEVICE MARKING
| FHTA44=17
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector-Cutoff Current leso Vs =200Vdc, [=0 . . 100 nAdc
Emitter-Cutoff Current leso Ves=5.0Vdc, =0 . . 100 nAdc
Collector-Emitter Breakdown Volt
°(§)° or=miter Breardown Yola9® 1 Viericeo lc=1.0 mAdc, Is=0 400 — — | Vvdc
Collector-Base Breakdown
Voltage _ V(BR)CBO Ic=100p Adc, Ig=0 400 — — Vdc
Emitter-B Breakd Volt
mitler=ase BrealdoWn Yola9% 1 Vieryeso le=100p Adc, 1c=0 5.0 — — | Vdc
DC Current Gain hre lc=10mAdc,Vce=10Vdc 70 — 200 —
Collector-Emitter Saturation
Voltage ) V cE(sat) Ic=100mAdc,lz=10mAdc — — 0.5 Vdc
Base-Emitter On Voltage
_ \Y BE(sat) Ic=20mAdc,lg=2.0mAdc — — 0.9 Vdc
Current-Gain-Bandwidth Ic=10mAdc,Vce=20Vdc
Product ; fr =100MHz 50 - — | MHz
Output Capacitance Cobo Vcg=20.0Vdc,|=0,f=1.0MHz — — 6.0 pF

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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High Voltage Transistors

PNP Silicon (FHTA92)
MAXIMUM RATINGS(T;=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo -300 Vdc
Collector-Base Voltage - V ceo -300 Vdc
Emitter-Base Voltage - V eso -5.0 Vdc
Collector Current—Continuous - Ic -500 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5Board(1)
(Ta=25 25 ) Po 225 mw
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient RoJa 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Po 300 mw
Derate above 25 25 2.4 mwW/
Thermal Resistance Junction to Ambient Ro a 417 W
Junction and Storage Temperature T,, 150
Tsig -55 to +150
DEVICE MARKING
| FHTA92=2D
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Vg =-200Vdc, 1e=0 o o 250 | nAdc
Emitter-Cutoff Current leao Ves=-3.0Vdc, [c=0 . . 100 | nAdc
Collector-Emitter Breakdown
Voltage (3) V@Rr)cEO lc=-1.0 mAdc, Ig=0 -300 — — Vdc
Collector-Base Breakdown
Voltage _ V(BR)CBO |C=-100|J Adc, [=0 -300 — — Vdc
Emitter-B Breakd Volt
mitler=ase STealcoWn YoIa98 | Vieryeso le=-100p Adc, Ic=0 5.0 — — | Vdc
DC Current Gain heeg(1) Ic=-10mAdc,Vce=-10Vdc 40 — — —
hre(2) Ic=-30mAdc,Vce=-10Vdc 25 — — —
Collector-Emitter Saturation
Voltage i V ce@aty | 16=-20mAdc,lz=-2.0mAdc — — -0.5 Vdc
Base-Emitter On Voltage
_ V BE(sat) Ic=-20mAdc,IB=-2.0mAdc —_— —_— -0.9 Vdc
Current-Gain-Bandwidth Product Ic=-10mAdc,Vce=-20Vdc
- fr f=100MHz 50 - — | MHz
Output Capacitance Veg=-20.0Vdc,|g=0,
Cabo f=1,0MHz — - 6.0 | pF

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.

3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors

NPN Silicon (FHTA94)
MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo -450 Vdc
Collector-Base Voltage - V cBo -450 Vdc
Emitter-Base Voltage - V eso -5.0 Vdc
Collector Current—Continuous - Ic -100 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board(1)
22 W
(Ta=25 25 ) Po S m
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient Roya 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Po 300 mw
Derate above 25 25 2.4 mw/
Thermal Resistance Junction to Ambient RoJa 417 W
Junction and Storage Temperature Ty, 150
Tstg -55 to +150
DEVICE MARKING
| FHTA94=27
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current loso Veg =-200Vdc, 1¢=0 o o 250 | nAdc
Emitte Cutoff Current leso Ves=-3.0Vdc, =0 . . -100 nAdc
llector-Emitter Breakd Volt
CO(Se)C or=m -el‘ reaidown Yottage V(BR)CEO Ic=-1.0 mAdc, Ig=0 -450 — — Vdc
Collector-Base Breakdown
Voltage _ V(BR)CBO |C=-100U Adc, |E=O -450 — — Vdc
Emﬂter—Base_Breakdown Voltage Visreso le=-100p Adc, Ig=0 50 . . Vde
DC Current Gain hee(1) lc=-10mAdc,Vce=-10Vdc 60 — 300 —
Collector-Emitter Saturation
Voltage ) V ce@aty | 1c=-20mAdc,lg=-2.0mAdc — — -0.6 Vdc
Base-Emitter On Voltage
i g VBe@at) | 1c=-20mAdc,lz=-2.0mAdc — — -0.9 Vdc
Current-Gain-Bandwidth Product Ic=-10mAdc,Vce=-20Vdc
- fr f=100MHz >0 — — | MRz
. Vcg=-20.0Vdc,|g=0,
Output Capacitance Cobo f=1.0MHz — — 6.0 pF

1. FR-5=1.0x 0.75x 0.062 in.
2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300p s; Duty Cycle< 2.0%.
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High Voltage Transistors
NPN Silicon (FHBF822)

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 250 Vdc
Collector-Base Voltage - V ceo 250 Vdc
Emitter-Base Voltage - V ero 5.0 mAdc
Collector Current Ic 50 mAdc
peak collector current Y 100 mA
peak base current lem 50 mA
THERMAL CHARACTERISTICS
CHARACTERISTIC Symbol Max Unit
total power dissipation Prot 250 W
Tamb < 25 C; note 1
storage temperature Tstg -65 +150
junction temperature Ti 150
operating ambient temperature Tamb -65 +150
Thermal resistance from junction to ambient Rtn s 500 KIW
note 1
1. Transistor mounted on an FR4 printed-circuit board.
DEVICE MARKING
| FHBF822=1X
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted )
Characteristic Symbol Test Condition Min Max Unit
Collector cut-off current | le=0; Vcg =200V - 10 nA
“B0 1 2=0; Veg =200 V; Tj =150 - 10 DA
Emi -off
mitter cut-off current leso lo=0: Veg = 5 V i 50 A
DC current gain hre lc=25mA; Ve =20V 50 - -
Collector-Emitter saturation voltage
i VCEsat Ic=30mA; Iz =5mA - 600 mV
. |C=i0=O;VCB=3OV;
- . F
feedback capacitance Cre f= 1 MHz 1.6 p
" lc =10 mA; Vce =10 V;
f fi - MH
T transition frequency fr f = 100 MHz 60 z
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General Purpose Transistors
NPN Silicon (FHT9011/FHT3879)
FEATURES

HF,VHF BAND AMPLIFICATION
MAXIMUM RATINGS(T;=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 30 Vdc
Collector-Base Voltage - V ceo 35 Vdc
Emitter-Base Voltage - V ego 4.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Emitter Current I -50 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

[ hee(1) FHT9011R=RR(40 80), FHT90110=RO(70 140),FHT9011Y=RY(120 240)

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current loso Veg=35V. =0 . . 0.1 uA
Emitt toff t
mitter Cutoff Curren leao Veg=4V |c=0 . . 10 uA
DC Current Gain hee Vee=12V,lc=2mA 40 —_ 240 | —
Collector-Emitter Saturation Voltage
) Vee(sat) lc=10mA,lg=1mA — — 0.4 %
B -Emitter Volt
aserEmitier Totage Vae Ic=10mA, lz=1mA — — 1.0 Vv
Transition Frequency fr Vee=10V,lg=1mA 100 —_ 400 | MHz
Collector Output C it Vce=10V,1g=0,
ollector Outpu apacitance Cob CB;,_,]MHE 14 20 3.2 pF
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General Purpose Transistors

PNP Silicon (FHT9012)
FEATURES

Excellent hge Linearity  hge

hee(2)=25(Min.) at Vce=-6V,1c=-400mA.

Complementary to FHT9013
MAXIMUM RATINGS(T;=25 )

FHT9013

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo -30 Vdc
Collector-Base Voltage - V ceo -40 Vdc
Emitter-Base Voltage - V eso -5.0 Vdc
Collector Current—Continuous - Ic -500 mAdc
Base Current Is -50 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
‘ hee(1) FHT90120=50(70 140),FHT9012Y=5Y(120 240),FHT9012G=5G(200 400)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current g0 Veg=-35V,1c=0 . . 0.1 UA
Emi ff
mitter Cutoff Current leso Veg=-5V,1o=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEQ |C=-1 .OmA -30 — — \Y
Collector-Base Breakdown Voltage
) V(BR)CBO |C='1 OO}JA -40 —_— —_— \Y
Emitter-Base Breakdown Voltage
) V(er)EBO le=-100pA -5 — _ vV
DC Current Gain hFE (1) VCE=-1V,IC=-1OOmA 70 — 400 —_—
hFE (2) VCE=-6V,IC=-400mA 25 — —_—
Collector-Emitter Saturation Voltage
i V cE(sat) Ic=-500mA,lg=-50mA — — -0.6 \
Base-Emitter Voltage Vee Vee=-1V.Ic=-100mA . 0.8 1.0 Vv
Transition Frequency fr Vce=-6V,lc=-20mA 150 200 — MHz
Collector Output Capacitance Cot Veg=-6V,1c=0 f=1MHz . 13 o oF
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General Purpose Transistors
NPN Silicon (FHT9013)

FEATURES

Excellent hge Linearity  hee
hee(2)=25(Min.) at Vce=6V,lc=400mA.
Complementary to FHT9012  FHT9012

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit

Collector-Emitter Voltage - V ceo 30 Vdc

Collector-Base Voltage - V ceo 40 Vdc

Emitter-Base Voltage - V eso 5.0 Vdc
Collector Current—Continuous - Ic 500 mAdc
Base Current Ig 50 mAdc

Collector Power Dissipation Pc 300 mwW

Junction Temperature T; 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHT90130=60(70 140),FHT9013Y=6Y(120 240),FHT9013G=6G(200 400)

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
I ff
Collector Cutoff Current leso Veg=35V1c=0 . . 0.1 uA
Emitt toff t
mitter Cutoff Curren leao Veg=5V.1c=0 . . 01 UA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 30 — —_— V
CoIIector-Bas? Breakdown Voltage Visricso lo=100pA 40 o . Vv
Emitter-Base Breakdown Voltage
) 9 V(BR)EBO |E=1 00|JA 5 — —_— \Y
DC Current Gain hFE (1) VCE=1V,|C=1 00mA 70 — 400 —
hFE (2) VCE=6V,IC=4OOmA 25 — —
Collector-Emitter Saturation Voltage
) V CE(sat) IC=500mA,IB=50mA —_ — 0.6 \Y
Base-Emitter Voltage Vae Vee=1V.lc=100mA o 0.8 10 Vv
Transition Frequency fr Vce=6V,Ic=20mA 150 300 — MHz
I i
Collector Output Capacitance Cos Ves=6V.Ie=0.f=1MHz . 70 10 oF
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General Purpose Transistors

NPN Silicon (FH9014)
FEATURES

Excellent hege Linearity  hge
hee(0.1MA)/heg(2mA)=0.95(Typ)

ngh hFE:hFE=70 700

Low Noise :NF=1dB(Typ),10dB(Max).
Complementary to FHT9015  FHT9015

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 45 Vdc
Collector-Base Voltage - V ceo 50 Vdc
Emitter-Base Voltage - V ego 5.0 Vdc
Collector Current—Continuous - Ic 150 mAdc
Base Current Is 30 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hee(1) FHT90140=10(70 140), FHT9014Y=1Y (120 240)
FHT9014G=1G(200 400), FHT9014L=1L(350 700)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current loso Veg=50V.1£=0 . L 01 uA
Emitt toff t
mitter Cutoff Curren leao Veg=5V,1o=0 . . 0.1 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .0mA 45 — —_— V
Collector-Base Breakdown Voltage
) V(BR)CBO |C=1 OO}JA 50 — —_— \Y
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=1 00|..|A 5 — —_— \Y
DC Current Gain hee Vce=6V,Ic=2mA 70 — 700 —
Collector-Emitter Saturation Voltage
i VCE(sat) Ic=100mA,lzg=5mA — — 0.6 \
Base-E_mltter Voltage Ve Vee=5.0V.lc=10mA . . 0.82 v
Transition Frequency fr Vce=5.0V,Ic=10mA 100 180 — MHz
Il i
Collector Output Capacitance Cos Veg=10V.1e=0.f=1MHz . 40 70 oF
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General Purpose Transistors
PNP Silicon (FHT9015)
FEATURES

Excellent hge Linearity  hge
hee(0.1mA)/hee(2mA)=0.95(Typ.)

Low Noise :NF=1dB(Typ.),10dB(Max.).
Complementary to FHT9014  FHT9014

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Base Voltage - V ceo -50 Vdc
Collector-Emitter Voltage - V ceo -45 Vdc
Emitter-Base Voltage - V eso -5.0 Vdc
Collector Current—Continuous - Ic -150 mAdc
Base Current Is -30 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hre(1) FHT90150=30(70 140),FHT9015Y=3Y(120 240),
FHT9015G=3G(200 400), FHT9015L=3L(350 700)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current g0 Veg=-50V,|2=0 . . 0.1 uA
Emi ff
mitter Cutoff Current leso Veg=-5V.1o=0 . . 01 uA
llector-B Break Volt
Collector as<_a reakdown Voltage Viercso lo=-100pA 50 . . v
Collector-Emitter Breakdown Voltage
} V(BR)CEO |C='1 .OmA -45 —_— —_— \
Emitter-Base Breakdown Voltage
) g V(er)EBO le=-100pA -5 — _ Vv
DC Current Gain hee Vce=-6V,Ic=-2mA 70 — 400 —
I -Emi ion Vol
Collector: ml_tter Saturation Voltage Vet | 1c=-100mA lg=-5mA . . 0.6 vV
Base-Emitter Voltage Ve Vee=-5.0V, lo=-10mA . . 0.82 Y
Transition Frequency fr Vce=-5.0V,lc=-10mA 100 200 — MHz
Collector Output Capacitance Vee=-10V,Ig=0,
Cob F=1MHz — 4.0 7.0 pF
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General Purpose Transistors

NPN Silicon (FHT9018)
FEATURES

High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage V ceo 19 Vdc
Collector-Base Voltage V ceo 30 Vdc
Emitter-Base Voltage - V eso 5.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Base Current Is 50 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
heg(1) FHT9018R=8R(40 80),FHT90180=80(70 140),
FHT9018Y=8Y(100 200), FHT9018G=8G(160 300)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Veg=20V,1c=0 . . 0.5 UA
Emitter Cutoff Current leso Veg=3V,10=0 . . 05 UA
Collector-Base Breakdown Voltage
) V(BR)CBO |C=1 OOHA 30 —_— —_— \Y
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 19 — —_— \Y
Emitter-Base Breakdown Voltage
] 9 | Vireeso l=100pA 4 — — | v
DC Current Gain hee Vce=5V,Ic=1mA 40 — 200 —
Collector-Emitter Saturation Voltage
) VCE(sat) |C=1 OmA,IB=1 mA —_— —_— 0.6 \Y
Base-Emitter Voltage Ve ls=10mA . . 10 Vv
Transition Frequency fr Vce=5V,Ic=10mA 600 1100 — MHz
llect tput it
Collector Output Capacitance Cow | Veg=10V,g=0,f=1MHz | — 1.2 15 | pF
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General Purpose Transistors

NPN Silicon (FHT3880)

FEATURES
High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 30 Vdc
Collector-Base Voltage - V ceo 40 Vdc
Emitter-Base Voltage - V eso 4.0 Vdc
Collector Current—Continuous - Ic 20 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHT3880R=QR(40 80),FHT38800=Q0(70 140),FHT3880Y=QY(100 200)

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Ves=18V,1c=0 . . 05 UA
Emi ff
mitter Cutoff Current leso Veg=4V |c=0 . . 0.5 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 30 — — V
Collector-Base Breakdown Voltage
} V(BR)CBO |C=1 00|.JA 40 —_ —_— \Y
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=1 00|JA 4.0 —_— —_— \/
DC Current Gain hre Vce=6V,Ic=1mA 40 — 200 —
Collector-Emitter Saturation Voltage
) VCE(sat) IC=1OmA,IB=1mA —_— —_— 0.6 \Y
R T f it
everse lransfter CapaC| ance Cre VCB=6V,|E=0,f=1 MHz . 0.7 . pF
Transition Frequency fr Vce=6V,Ic=1mA — 550 — MHz
. . Vce=6V,lc=1mA,
Noise Figure NF £=100MHz — 2.5 5.0 dB
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General Purpose Transistors
NPN Silicon (FHTH10)
FEATURES

High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit

Collector-Emitter Voltage - V ceo 25 Vdc

Collector-Base Voltage - V ceo 30 Vdc

Emitter-Base Voltage - V ego 3.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Base Current I 50 mAdc

Collector Power Dissipation Pc 300 mW

Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| FHTH10=3M

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current loso Veg=25V 1£=0 . . 01 uA
Emitter Cutoff C t
mitter Cutoff Curren leso Veg=2V.16=0 . . 01 UA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .0mA 25 —_— —_— \Y
Collector-Base Breakdown Voltage
) V(BR)CBO |C=1 OOHA 30 —_— —_— \Y
Emitter-Base Breakdown Voltage
) 9 V(BR)EBO |E=1 O}JA 3 —_— —_— \Y
DC Current Gain hee Vce=10V,Ic=4mA 60 — — —
Collector-Emitter Saturation Voltage
) V CE(sat) IC=4mA,IB=O.4mA —_— —_— 0.5 \Y
Base-Emitter Voltage Ve Vee=10V, lo=4mA . . 0.95 Vv
Transition Frequency fr Vce=10V,Ic=4mA 650 1100 — MHz
Il i
Collector Output Capacitance Cos Veg=10V.1g=0.f=1MHz . . 0.7 oF
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General Purpose Transistors
NPN Silicon (FHT2223)
FEATURES

High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit

Collector-Emitter Voltage - V ceo 20 Vdc

Collector-Base Voltage - V ceo 30 Vdc

Emitter-Base Voltage - V ego 4.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Base Current I 50 mAdc

Collector Power Dissipation Pc 300 mW

Junction Temperature T 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHT2223R=FT(40 80),FHT22230=FO(60 120),FHT2223Y=FY(90 180)

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Veg=20V,1c=0 . . 01 UA
Emitter Cutoff Current leao Ves=3V,1c=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 20 — —_— \Y
Il -B Break Vol
Collector: as? reakdown Voltage Visrcso lo=100pA 30 . . Vv
Emitter-Base Breakdown Voltage
] 9 | Vereso l=100pA 4 — — | v
DC Current Gain hee Vce=6V,Ic=1mA 40 90 180 —
Collector-Emitter Saturation Voltage \ lc=10mA Is=1mA . 0.1 03 Vv
- CE(sat)
Base-Emitter Vol
ase _mltter oltage Ve Vee=6V. = 1mA . 0.72 . Vv
Transition Frequency fr Vee=6V,lg=-1mA 400 600 — MHz
llect tput it
Collector Output Capacitance Cos Ves=6V.Ie=0.f=1MHz . 10 . oF
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General Purpose Transistors
PNP Silicon (FHT5087)
FEATURES

Excellent hge Linearity  hge
hre(0.1mMA)/hgg(2mA)=0.95(Typ)
Low Noise

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo -50 Vdc
Collector-Base Voltage - V ceo -50 Vdc
Emitter-Base Voltage - V Ero -3.0 Vdc
Collector Current—Continuous - Ic -50 mAdc
Base Current I -30 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
| FHT5087=2Q
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren leso Vea=-10V.Ie=0 . . 210 nA
Collector-Emitter Breakdown Voltage
} V(BR)CEO |C='1 .OmA -50 —_— —_— \Y
Collector-Base Breakdown Voltage
} V(BR)CBO |C='1 00|JA -50 —_— —_— \Y
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=‘1 OOHA -3 —_— —_— \Y
DC Current Gain hee Vee=-5V,lc=-100pA 250 — 800 —
Collector-Emitter Saturation Voltage
} VCE(sat) IC=-10mA,IB=-1 .OmA —_— — -0.3 \Y
Base'E_m'tter Voltage Veeeay | lc=-10mA,lg=-1.0mA | — — | w085 | Vv
Transition Frequency fr Vee=-5.0V,Ic=-500pA 40 200 — MHz
I i
Collector Output Capacitance Cos Veg=-5V.1e=0 f=1MHz . 20 40 oF
. . Rs=3.0kVCE=-5.0VdC,
N F — . .
oise Figure NF lc=-100y A f=1.0KHz 1.0 20 dB
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General Purpose Transistors

NPN Silicon (FHT5088)
FEATURES

Excellent hge Linearity hge
hee(0.1MA)/hee(2mA)=0.95(Typ.)
Low Noise .

MAXIMUM RATINGS(T;=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 30 Vdc
Collector-Base Voltage V ceo 35 Vdc
Emitter-Base Voltage - V ego 4.5 Vdc
Collector Current—Continuous - Ic 50 mAdc
Base Current I 30 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
| FHT5088=1Q
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
I ff
Collector Cutoff Current loso Veg=20V. |¢=0 o . 50 A
Emitt toff t
mitter Cutoff Curren leao Veg=3V.|c=0 . . 50 A
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .0mA 30 — —_— \
CoIIector-Bas? Breakdown Voltage Viercso lc=100pA 35 - . Vv
Emitter-B Break Vol
mitter-Base Breakdown Voltage Visreso lc=100uA 45 . . Vv
DC Current Gain hee Vce=5V,lc=100uA 300 — 900 —
Collector-Emitter Saturation Voltage
) VCE(sat) IC=1OmA,IB=1mA — — 0.5 V
Base-E_mltter VOItage VBE(Sat) Ic=10mA,lg=1mA — — 0.8 \%
Transition Frequency fr Vce=5.0V,lc=500pA 50 180 — MHz
Collector Output Capacitance Cot Veg=5V,1c=0 f=1MHz . 20 40 oF
. . Rs=1 0kQ ,VCE=5.OVdC
Noise Figure NF =100y Ad.f=1.0KHz — 1.0 3.0 dB
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General Purpose Transistors
NPN Silicon (FHT1623)
FEATURES

Excellent hge Linearity  hge
hee(0.1mA)/hee(2mA)=0.95(Typ.)

ngh hFE:hFE=90 600

Low Noise :NF=1dB(Typ.),10dB(Max)

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 50 Vdc
Collector-Base Voltage - V ceo 60 Vdc
Emitter-Base Voltage - V EBo 5.0 Vdc
Collector Current—Continuous - Ic 100 mAdc
Base Current Ig 30 mAdc
Collector Power Dissipation Pc 300 mw
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hee(1l) FHT1623L4=L4(90 180), FHT1623L5=L5(135 270)
FHT1623L6=L6(200 400), FHT1623L7=L7(300 600)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Emitter Cutoff Current leao Veg=5V.1c=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .0mA 50 — —_— \Y
I -B Break Vol
Collector as? reakdown Voltage Visrcso lo=100pA 60 . . Vv
Emitter-Base Breakdown Voltage
] 9 | Vereso l=100pA 5 — — | v
DC Current Gain hee Vce=6V,Ic=1mA 90 — 600 —
CoIIector—Eml_tter Saturation Voltage Ve | 1c=100mA ls=10mA . 015 03 Vv
Base-Emi ion Vol
ase-Emitter Saturation Voltage Veeen | 16=100mA,lg=10mA . 0.86 10 Vv
Base-Emitter Volt
ase-=mitier Totage Vae Vee=6.0V.Ic=TmA | 055 | 062 | 065 | V
Transition Frequency fr Vce=6.0V,Ic=10mA — 250 — MHz
Collector Output Capacitance Cos Ves=6V, 1220 f=1MHz . 3.0 . oF
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General Purpose Transistors

NPN Silicon (FHT945)
FEATURES

Excellent hge Linearity  hge
hee(0.1MA)/heeg(2mA)=0.95(Typ)
ngh hFE:hFE=70 700

Low Noise

MAXIMUM RATINGS(T,=25 )

:NF=1dB(Typ.),10dB(Max).

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 50 Vdc
Collector-Base Voltage - V ceo 60 Vdc
Emitter-Base Voltage - V eso 5.0 Vdc
Collector Current—Continuous - Ic 150 mAdc
Base Current Is 30 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
heg(1) FHT9450=CO(70 140), FHT945Y=CY(120 240)
FHT945G=CG(200 400), FHT945L=CL(350 700)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current leso Ves=60V,1c=0 . . 01 UA
Emitter Cutoff Current a0 Veg=5V.1c=0 . . 01 uA
I -Emi Break Vol
Collector: ml’fter reakdown Voltage Visrceo lo=1.0mA 50 . . Vv
llector-B Break Volt
Collector as«_a reakdown Voltage Viercso lc=100pA 60 . . v
Emitter-Base Breakdown Voltage
) 9 V(BR)EBO |E=1 OOHA 5 —_— —_— \Y
DC Current Gain hee Vce=6V,Ic=2mA 70 — 700 —
Collector-Emitter Saturation Voltage Ic=100mA,lg=10m
- ? VCE(Sat) ¢ A ® — — 0.25 V
Base-Emitter Volt
aserEmier Totage Vee | Vee=5.0V.Ic=10mA | — — | o082 | v
Transition Frequency fr Vce=5.0V,lc=10mA 100 180 — MHz
Collector Output Capacitance V=10V, =0,
Cob f=1MHz — 4.0 7.0 pF
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General Purpose Transistors

NPN Silicon (FHT3356)

FEATURES
High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 12 Vdc
Collector-Base Voltage - V ceo 20 Vdc
Emitter-Base Voltage - V eso 3.0 Vdc
Collector Current—Continuous - Ic 100 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hee(1) FHT3356R23=R23(50 100),FHT3356R24=R24(80 160),
FHT3356R25=R25(125 250)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current g0 Ves=10V,1c=0 . . 10 UA
Emi ff
mitter Cutoff Current leso Veg=1V.1c=0 . . 10 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .OmA 12 — — \Y
Collector-Base Breakdown Voltage
) 9 V(BR)CBO |C=1 O}JA 20 —_— —_— \Y
Emitter-Base Breakdown Voltage
) 9 V(BR)EBO |E=1 OUA 3.0 — —_— \Y
DC Current Gain hee Vce=10V,1c=20mA 50 120 300 —
Transition Frequency fr Vce=10V,lIc=20mA — 7 — GHz
. VCB=1 OV,|E=O,
Feed-Back Capacitance Cre = 1MHz — 0.55 1.0 pF
Insertion Power Gain 2 Vce=10V,1c=20mA,
IS 21e | £=1 0GHz — 11.5 — dB
. VCE=1 0V,IC=7mA,
Noise Factor NF f=1 0GHz — 1.1 2.0 dB
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General Purpose Transistors

NPN Silicon (FHT3837)

FEATURES
High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 18 Vdc
Collector-Base Voltage - V ceo 30 Vdc
Emitter-Base Voltage - V ero 3.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hee(1) FHT3837N=CN(56 120), FHT3837P=CP(80 180),FHT3837Q=CQ(120 270),
FHT3837R=CR(180 390)
ELECTRICAL CHARACTERISTICS
(Ta=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
llect toff t
Collector Cutoff Curren lso Veg=10V.1g=0 . . 0.5 UA
Emitter Cutoff Current leao Veg=2V. 1c=0 . . 0.5 UA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 .0mA 18 —_— — \Y
Collector-Base Breakdown Voltage
) 9 V(BR)CBO |C=1 0|JA 30 —_— — \Y
Emitter-Base Breakdown Voltage
i g V@r)EBO le=10pA 3 — — \
DC Current Gain hee Vce=10V,lc=10mA 56 — 390 —
CoIIector-Eml_tter Saturation Voltage V ot 16=20mA lg=4mA . . 0.5 Vv
s Vce=10V,lg=10mA,f=
Transition Frequency fr 200MHz 600 1500 — MHz
Collector Output Capacitance Vep=10V,Ig=0,
Cob f=1MHz — 0.9 1.5 pF
Collector-Base Time Constant , Vcg=10V,lIc=10mA f=
i rbb’- Cc 31 8MHz 6 13 ps
. Vce=12V,lc=2mA,f=2
Noise Factor NF 00MHz,Rg=500 4.5 dB

45




-

General Purpose Transistors

NPN Silicon (FHT3838)

FEATURES
High Frequency Low Noise Amplifier

MAXIMUM RATINGS(T,=25 )

CHARACTERISTIC Symbol Rating Unit
Collector-Emitter Voltage - V ceo 11 Vdc
Collector-Base Voltage - V ceo 20 Vdc
Emitter-Base Voltage - V eso 3.0 Vdc
Collector Current—Continuous - Ic 50 mAdc
Collector Power Dissipation Pc 300 mW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
hee(1) FHT3838N=AN(56 120), FHT3838P=AP(80 180),FHT3838Q=AQ(120 270),
FHT3838R=AR(180 390)
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max | Unit
Collector Cutoff Current leso Vea=10V.1e=0 - . 05 uA
Emitter Cutoff Current leso Ves=2V.1c=0 - . 05 uA
Collector-Emitter Breakdown
Voltage _ V(BR)CEO |C=1 .OmA 11 — — \
Collector-Base Breakdown Voltage
. ? VBRr)cBO lc=10pA 20 — — Vv
Emitter-Base Breakdown Voltage
’ g Veryes0 le=10pA 3 _ _ Vv
DC Current Gain hee Vce=10V,Ic=5mA 56 — 390 —
Collector-Emitter Saturation
Voltage ) V cE(sat) Ic=10mA,lg=5mA — — 0.5 \Y
s Vce=10V,le=10mA,
Transition Frequency fr f=500MHz 1.4 3.2 — GHz
Collector Output Capacitance Vee=10V,1g=0,
Collector-Base Time Constant , Veg=10V,Ic=10mA,f
] rbb’- Cc =31.8MHz 4 12 ps
. VCE=6V,IC=2mA,
Noise Factor NF f=500MHz,Rg=50Q 3.5 dB
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General Purpose Transistors
Darlington Transistors
NPN Silicon (FHTA14)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector Emitter Voltage V ceo 30 Vdc
Collector Base Voltage V cgo 30 Vdc
Emitter Base Voltage V eBo 10 Vdc
Collector Current—Continuous Ic 300 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg 55 150
DEVICE MARKING
| FHTA14=1V
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Il ff
Collector Cutoff Current leso Veg=30V,1c=0 . . 01 uA
Emitt toff t
mitter Cutoff Curren leao Veg=10V.1c=0 . . 01 uA
CollectorEmitter Breakdown Voltage
V(BR)CEO |C=1 00|JA 30 —_— —_— \Y
CoIIector-Bas? Breakdown Voltage Vieroso lc=100pA 30 - . Vv
Emitter-B Break Vol
mitter ase_ reakdown Voltage Vireso le=1.00pA 10 . . Vv
DC Current Gain hFE (1 ) VCE=5V,|C=1 OmA 10,000 — —_— .
hee (2) VCE=5V,|C=1 00mA 20,000 — —
CollectorEmitter Saturation Voltage
\Y CE(sat) |C=1 OOmA,IB=O1 mA —_— — 1.5 V
BaseEmitter Voltage Vee Vee=5V,1o=100mA . . 20 Vv
Transition Frequency fr Vce=5V,Ic=10mA 125 200 — MHz
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General Purpose Transistors
Darlington Transistors
PNP Silicon (FHTAG4)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo -30 Vdc
Collector-Base Voltage - V cBo -30 Vdc
Emitter-Base Voltage - V eso -10 Vdc
Collector Current—Continuous - Ic -500 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150

DEVICE MARKING

| hee(1) FHTAB4=2V

ELECTRICAL CHARACTERISTICS

(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
I ff
Collector Cutoff Current lego Veg=-30V,|c=0 . . 01 uA
Emitt toff t
mitter Cutoff Curren leso Veg=-10V.1c=0 _ _ -0.1 HA
Collector-Emitter Breakdown Voltage
} V(BR)CEO |C='1 OOHA -30 —_— —_— \Y
Collector-Base Breakdown Voltage
) V(BR)CBO |C='1 OO}JA -30 —_— —_— \Y
Emitter-Base Breakdown Voltage
9 V(BR)EBO |E=‘1 OHA -10 —_— —_ \Y

DC Current Gain hee (1 ) VCE='5V1|C='1 OmA 10,000 — —_— _
hFE (2) VCE='5V1|C='1 00mA 20,000 —_— —

Collector-Emitter Saturation Voltage

\Y CE(sat) |C='1 OOmA,IB=-O.1 mA —_— —_— -1.5 \Y
Base-Emitter Voltage Vae Vee=-5V.Ic=-100mA o o 20 Vv
Transition Frequency fr Vce=-5V,lc=-10mA 125 200 — MHz
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L ow Frequency Power Amplifier Transistors

NPN Silicon (FHT8050)

FEATURES

Suitable for Driver Stage of Small Motor
Complementary to FHT8550 FHT8550

MAXIMUM RATINGS(Ta=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage - V ceo 25 Vdc
Collector-Base Voltage - V ceo 40 Vdc
Emitter-Base Voltage - V eBo 5.0 Vdc
Collector Current—Continuous - Ic 800 mAdc
Base Current Is 160 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
‘ hee(1) FHT80500=70(85 200),FHT8050Y=7Y (160 300),FHT8050G=7G(280 360)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current g0 Veg=30V.1£=0 . . 01 UA
Emitter Cutoff Current leso Veg=5V.1c=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=1 OmA 25 —_— —_— \Y
CoIIector-BaS(_e Breakdown Voltage Viercso lc=100pA 40 . . Vv
Emitter-Base Breakdown Voltage
} 9 V(BR)EBO |E=1 OO}JA 5 —_— —_— V
DC Current Gain hFE (1) VCE=1V,IC=100mA 85 —_— 360 .
hFE (2) VCE=1V,IC=800mA 40 — —_—
Collector-Emitter Saturation Voltage
) V CE(sat) IC=500mA,IB=50mA —_— —_— 0.6 \Y
Base-Emitter Volt
aserEmiter Totage Vae Vee=1V,Ic=10mA — 0.8 10 | Vv
Transition Frequency fr Vce=5V,Ic=10mA 100 120 — MHz
Collector Output Capacitance V=10V, 1g=0,
Cob = 1MHz — 13 30 pF
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Low Frequency Power Amplifier Transistors

PNP Silicon (FHT8550)

FEATURES

Suitable for Driver Stage of Small Motor

Complementary to FHT8050

MAXIMUM RATINGS(Ta=25 )

FHT8050

Characteristic Symbol Rating Unit
Collector-Emitter Voltage V ceo -25 Vdc
Collector-Base Voltage V cBo -40 Vdc
Emitter-Base Voltage - V eBo -5.0 Vdc
Collector Current—Continuous - Ic -800 mAdc
Base Current Is -160 mAdc
Collector Power Dissipation Pc 300 mwW
Junction Temperature T; 150
Storage Temperature Range Tstg -55 150
DEVICE MARKING
’ hee(1) FHT85500=90(85 200),FHT8550Y=9Y (160 300), FHT8550G=9G(280 360)
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current lso Veg=-30V,1c=0 . . 01 UA
Emi ff
mitter Cutoff Current leao Veg=-5V,1o=0 . . 01 uA
Collector-Emitter Breakdown Voltage
) V(BR)CEO |C=-1 OmA -25 — — \Y
Collector-Base Breakdown Voltage
) V(BR)CBO |C='1 OO}JA -40 —_— —_— \Y
Emitter-Base Breakdown Voltage
) g V(Br)EBO lg=-100pA -5 — —_ vV
DC Current Gain hFE (1) VCE='1 V,|C=-1 00mA 85 —_— 360 .
hFE (2) VCE='1 V,IC=-800mA 40 —_— —
Collector-Emitter Saturation Voltage
) VCE(sat) IC=-500mA,IB=-50mA — — -0.6 \Y
Base-Emitter Volt
ase-Emitier Totage Ve Vee=-1V,lc=-10mA — | 08 | 10 | v
Transition Frequency fr Vce=-5V,lc=-10mA 100 120 — MHz
Collector Output Capacitance Veg=-10V,Ig=0,
Cob f=1MHz — 13 30 pF
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General Purpose Transistors
NPN Silicon (FHS2222/A)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage FHS2222 30
V CEO Vdc
- FHS2222A 40
Collector-Base Voltage Vv FHS2222 60 Vdc
- ¢80 FHS2222A 75
Emitter-Base Voltage V eso FHS2222 5 Vde
- FHS2222A 6
Collector Current—_Contlnuous Ic 600 mAdG
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5
Board(1) P 225 mW
(Ta=25 25 ) b
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient Roya 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Py 300 mw
Derate above 25 25 24 mW/
Thermal Resistance Junction to Ambient RoJa 417 W
Junction and Storage Temperature Ty, 150
DEVICE MARKING
| FHS2222=1B FHS2222A=1P
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
FHS2222 Vcg =50Vdc — — 0.01
FHS2222A | Vg =60Vdc — — 0.01
Collector Cutoff Current Vce=50Vdc,
I FHS2222 — — 1 Ad
ce0 S 1e=0,Tx=125 0 | wAde
Vce=60Vdc,
FHS2222A 1220 TA=125 — — 10
Emi ff Veg=3.0V
mitter Cutoff Current leso EHS2222A EB |3_(2) dc, . . 100 nAdc
o=
llect toff t Vce=60V
Collector Cutoff Curren loex FHS2222A ce=60Vdc, . . 10 nAdc
IEB(off)=3.0 Vdc
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ELECTRICAL CHARACTERISTICS (Continued
Base Cutoff Current Vce=60Vdc,
— Al
| BEX FHS2222A Viea=3.0Vdc 20 nAdc
Collector-Emitter FHS2222 _ 65
Breakdown VOltage (3) V(BR)cEO lc=1 |0 IT('l-)AdC, — Vdc
- FHS2222A B™ 45
Collector-Base Breakdown v FHS2222 lc=10p Adc, 80 . Vde
Voltage - BRICBO | FHS2222A le=0 50
Emitter-Base Breakdown v FHS2222 [e=10p Adc, 5 . Vde
Voltage - BRIEES ' FHS2222A 1c=0 6
lc=0.1mAdc,
FHS2222/A Vee=10Vde 35 —
lc=1mAdc,
FHS2222/A Vee=10Vdc 50 —
Ic=10mAdc,
FHS2222/A Vee=10Vdc 75 —
. lc=10mAdc,
DC Current Gain hee | FHS2222A | Vee=10Vde | 35 — | =
TA=-55
Ic=150mAdc,
FHS2222/A Vee=10Vdc 100 300
Ic=150mAdc,
FHS2222/A Vee=10Vdc 50 —
FHS2222 Ic=500mAdc, 30 —
FHS2222A | Vce=10Vdc 40 _
. . FHS2222 lc=150mAdc, — 0.4
ColIector\-/Erlr|tter3Saturat|on y FHS2222A ls=15mAdc — 03 Ve
oltage(3) CE(a) [[FHS2229 lc=500mAdc, - 16
i FHS2222A | |s=50mAdc — 1.0
FHS2222 Ic=150mAdc, — 1.3
Base-Emitter Saturation Voltage Vv FHS2222A lz=15mAdc 0.6 1.2 Vdc
- P50 [ FHS2222 | Ic=500mAdc, | — 2.6
FHS2222A [s=50mAdc — 2.0
_Gain- i FHS2222 Ic=10mAdc, 250 _
Current-Gain BeindW|dth Product fr Vee=20Vdo, MHz
FHS2222A f=100MHz 300 —
Output Capacitance Vce=10Vdc,
Cobo FHS2222/A 1e=0.f=1.0MHz — 8.0 pF
Input Capacitance c FHS2222 VEBTO_-(5)VdCy — 30 .
ibo Cc—Y,
SWITCHING CHARACTERISTICS
Delay Time ty Vcc=30Vdc,Vee=-0.5Vdc, — 10 nS
Rise Time t; Ic=150mAdc,lg1=15mAdc — 25
Storage Time ts Vce=30Vdc,lc=150mAdc, — 225
" nS
Fall Time tf |B1=|BZ=1 5mAdc —_ 60

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors

PNP Silicon (FHS2907/A)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Voltage FHS2907 -40
V CEO Vdc
- FHS2907A -60
Collector-B Volt
ofeclormase Torage V cso FHS2907/A .60 Vde
Em|tter-B_ase Voltage V eso EHS2907/A 5 Vde
Collector Current—_Contlnuous Ic 600 mAdG
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5
Board(1) P 225 mw
(Ta=25 25 ) b
Derate above 25 25 1.8 mwW/
Thermal Resistance Junction to Ambient Ro a 556 W
Total Device Dissipation
Alumina Substrate (2) Ta=25 Py 300 mw
Derate above 25 25 24 mW/
Thermal Resistance Junction to Ambient ReJa 417 W
Junction and Storage Temperature Ty, 150
Tsig -55 to +150
DEVICE MARKING
\ FHS2907=2B,FHS2907A=2F
ELECTRICAL CHARACTERISTICS
(TaA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
FHS2907 Veg =-50Vdc — — -0.02
Collector Cutoff Current FHS2907A — — -0.01
lceo pAdc
FHS2907 Vce=-50Vdc, — — -20
FHS2907A | 1g=0,TA=125 — — -10
Collector Cutoff Current Vce=-30Vdc,
lcex FHS2907A lea=-0.5Vdc — — -50 nAdc
Collector-Emitter FHS2907 le=-10 mAd -40
c=-10 mAdc
Breakd Volt 3 V ’ — — Vd
rea _own oltage (3) BRCEO | -1 aoo07A 15=0 60 C
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ELECTRICAL CHARACTERISTICS (Continued
Collector-Base Breakdown FHS2907 lc=-10u Adc
\Y/ ’ - —
Voltage . @RICE0 [ i an007A =0 60 Vdc
Emitter-Base Breakdown FHS2907 lg=-10p Adc
Vv ’ -5. — V
Voltage i BREBO [ Cleo007A 10=0 5.0 dc
FHS2907 lc=-0.1mAdc, 35 —
FHS2907A | Vce=-10Vdc 75 _
FHS2907 lc=-1mAdc, 50 —
FHS2907A Vce=-10Vdc 100 —
DC Current Gain h FHS2907 Ic=-10mAdc, 75 —
FE | FHS2907A | Vce=-10Vdc | 100 — o
FHS2907 lc=-150mAdc, 100 300
FHS2907A Vce=-10Vdc 100 300
FHS2907 lc=-500mAdc, 30 —
FHS2907A | Vce=-10Vdc 50 —
Collector-Emitter Saturation I(|:=—_11550rr:AAj: — -0.4
Voltage(3 Y, FHS2907/A B~ vd
Voliage(3) OFteat lc=-500mAdc, e y
Iz=-50mAdc '
Ic=-150mAdc, . 13
B -Emi i Vol = )
ase-Emitter Saturation Voltage Vst | FHS2907/A lgz=-15mAdc Vde
- lc=-500mAdc, . 26
Ig=-50mAdc '
. . Ic=-50mAdc,
Pz‘;r;i?t'Ga'”'Ba”dW'dth fr | FHS2907/A | Veg=-20Vde, | 200 — | MHz
f=100MHz
Output Capacitance Veg=-10Vdc,
FHS2907/A — .
Cobo 1e=0,f=1.0MHz 80 | pF
Input Capacitance Ves=-2.0Vdc,
putt-ap Cuo | FHS2907/A 16=0, — 30 | pF
f=1.0MHz
SWITCHING CHARACTERISTICS
Tan vt e ] oo [ T
eay_me ¢ | Ic=-150mAdc,lg;=-15mAdc |——
Rise Time t, — 40
St Ti t — 80
orage ime s | Vee=-6.0Vde,lc=-150mAdc,
Fall Time ts — 30 nS
X |B1=|BZ='1 5mAdc
Turn-Off Time toff — 100

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors
NPN Silicon (FHS3904)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
CoIIector-I_Emltter Voltage V eeo 40 Vdc
Collector-Base Voltage V eso 60 Vde
Emitter-B Volt
mitter _ase oltage V eso 5 Vde
Collector Current—_Contlnuous Ic 200 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5
Board(1) P 225 mw
(Ta=25 25 ) b
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient Ro Ja 556 W
Total Device Dissipation
W
Alumina Substrate (2) Ta=25 Py 300 m
Derate above 25 25 24 mwW/
Thermal Resistance Junction to Ambient Roua 417 W
Junction and Storage Temperature Ty, 150
Tsig -55 to +150
DEVICE MARKING
| FHS3904=1AM
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current loex Vee=30Vdc,Veg=3.0Vdc . o 50 nAdc
B Cutoff C t
ase Lutoft Lurren lsex | Vee=30Vdc, Ves=3.0Vde |  — — 50 | nAdc
Collector-Emitter
BreakdownVoltage (3) V(eR)cEO Ic=1.0 mAdc, Ig=0 40 — — Vdc
Collector-Base Breakdown
Vv Ic=10u Adc, lg= — — Y
Voltage ) (BR)CBO C OH dc, Ig=0 60 dc
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=10H AdC, |C=0 5 —_— — Vdc

55




-

ELECTRICAL CHARACTERISTICS (Continued
lc=0.1mAdc,Vce=1.0Vdc 40 —
Ic=1.0mAdc,Vce=1.0Vdc 70 —
DC Current Gain h Ic=10mAdc,Vce=1.0Vdc 100 300 L
& | Ic=50mAdc,Vee=1.0Vdc | 60 —
lc=1 Adc,Vce=1.0V
¢=100m dz, ce=1.0vd 30 .
Collector-Emitter Saturation lc=10mAdc,lg=1.0mAdc — 0.2
Volt Vv vd
Voliage(3) CE) | 1c=50mAdc,ls=5.0mAdc | — 0.3 °
Base-Emitter Saturation lc=10mAdc,lzg=1.0mAdc 0.65 0.85
Volt \% Vdc
| oeee P61 c=50mAde, g=5.0mAdc | — 0.95
Current-Gain-Bandwidth Ic=10mAdc,Vce=20Vdc,
Product - fr f=100MHz 300 o MHz
Output Capacitance Vee=5.0Vdc,|¢=0,
Cabo f=1.0MHz - 40 1 pF
Input Capacitance Veg=0.5Vdc,|c=0,
Cioo f=1.0MHz - 80 | pF
Input Impedance Vce=10Vdc,lc=1.0mAdc,
hie f=1 OKHz 1.0 10 kQ
Voltage Feedback Ratio he Vce=10Vdc,lc=1.0mAdc, 0.5 8.0 X 10
f=1.0KHz
Small-Signal Current Gain hee Vce=10Vdc,lc=1.0mAdc, 100 400
f=1.0KHz
. Vce=10Vdc,lc=1.0mAdc,
* ) h
Output Admittance hoe £=1 OKHz 1.0 40 u mhos
. ) Vce=5.0Vdc,
Noise Figure NF =100y Adc, f=1.0KHz — 5.0 dB
SWITCHING CHARACTERISTICS
Delay Time t4 Vce=3.0Vdc,Vge=-0.5Vdc, — 35 nS
Rise Time t; lc=10mAdg,lg1=1.0mAdc — 35
Storage Time ts Vce=3.0Vdc,lc=10mAdc, — 200 S
Fall Time tf |B1=|BZ=1 .OmAdc —_ 50

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors
PNP Silicon (FHS3906)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
Collector-Emitter Volt
oecor_ml er Voltage V eeo 40 Vdc
Collector-Base Voltage V eso 40 Vde
Emitter-B Volt
mitter: _ase oltage V eso 5 Vde
Collector Current—_Contlnuous Ic 1200 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5
Board(1) P 225 mw
(Ta=25 25 ) b
Derate above 25 25 1.8 mwW/
Thermal Resistance Junction to Ambient Ro Ja 556 W
Total Device Dissipation
W
Alumina Substrate (2) Ta=25 Py 300 m
Derate above 25 25 24 mWwW/
Thermal Resistance Junction to Ambient ReJa 417 W
Junction and Storage Temperature Ty, 150
Tsig -55 to +150
DEVICE MARKING
| FHS3906=2A
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted 25 )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current loex Vee=-30Vdc, Ves=-3.0Vdc . o 50 nAdc
B Cutoff C t
ase Lutot Lurren lsex | Voe=-30Vdc,Veg=-3.0Vdc | — — 50 | nAdc
Collector-Emitter
BreakdownVoltage (3) V(@r)cEO Ic=-1.0 mAdc, I5=0 -40 — — Vdc
Collector-Base Breakdown
\Y lc=-10p Adc, Ig= -4 — — V
Voltage ) (BR)CBO C OH dc, Ig=0 0 dc
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=-1OH AdC, |C=0 -5 —_— —_— Vdc
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ELECTRICAL CHARACTERISTICS (Continued )
lc=-0.1mAdc,Vce=-1.0Vdc 60 —
DC Current Gain Ic=-1.0mAdc,Vce=-1.0Vdc 80 —
hre lc=-10mAdc,Vce=-1.0Vdc 100 300 —
Ic=-50mAdc,Vce=-1.0Vdc 60 —
Ic=-100mAdc,Vce=-1.0Vdc 30 —
Collector-Emitter Saturation Ic=-10mAdc,lzg=-1.0mAdc — -0.25
Volt Vv Vd
Voliage(3) CE) | |o=-50mAdc,lg=-5.0mAdc | — 0.4 ©
Base-Emitter Saturation lc=-10mAdc,lg=-1.0mAdc -0.65 -0.85
Volt \% Vdc
| onee %5 | lc=-50mAdc,lg=-5.0mAdc | — 0.95
Current-Gain-Bandwidth Ic=-10mAdc,Vce=-20Vdc,
Product ; fr f=100MHz 250 — | MAz
Output Capacitance Vep=-5.0Vdc,|g=0,
Cabo f=1.0MHz - 4.5 PF
Input Capacitance Veg=-0.5Vdc,|c=0,
Cieo =1.0MHz B 10| pF
Input Impedance Vce=-10Vdc,lc=-1.0mAdc,
hie £=1 OKHz 1.0 10 kQ
Voltage Feedback Ratio hie Vce=-10Vdc,lc=-1.0mAdc 05 8.0 10
f=1.0KHz
Small-Signal Current Gain hee Vce=-10Vdc,lc=-1.0mAdc, 100 400
f=1.0KHz
. VCE=-10VdC,
* . h
Output Admittance hoe lo=-1.0mAdc.f=1.0KHz 1.0 60 u mhos
. . Vce=-5.0Vdc,Ic=-100u A,
Noise Figure NF Rs=1.0KQ f=1.0KHz — 4.0 dB
SWITCHING CHARACTERISTICS
Delay Time ty Vce=-3.0Vdc,Vge=0.5Vdc, — 35 nS
Rise Time t; lc=-10mAdc,lg1=-1.0mAdc — 35
Storage Time ts Vce=-3.0Vdc,lc=-10mAdc, — 225
; nS
Fall Time ts Ig1=lg2=-1.0mAdc — 75

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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General Purpose Transistors
NPN Silicon (FHS4401)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
CoIIector-I_Emltter Voltage V eeo 40 Vdc
Collector-Base Voltage V eso 60 Vde
Emitter-B Volt
mitter _ase oltage V eso 6 Vde
Collector Current—_Contlnuous Ic 600 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5
Board(1) P 225 mw
(Ta=25 25 ) b
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient Ro Ja 556 W
Total Device Dissipation
W
Alumina Substrate (2) Ta=25 Py 300 m
Derate above 25 25 24 mwW/
Thermal Resistance Junction to Ambient Roua 417 W
Junction and Storage Temperature Ty, 150
Tsig -55 to +150
DEVICE MARKING
| FHS4401=2X
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current loex Vee=35Vdc,Veg=0.4Vdc . o 100 nAdc
B Cutoff C t
ase Lutoft Lurren lsex | Vee=35Vde,Ves=0.4Vde | — — 100 | nAdc
Collector-Emitter
BreakdownVoltage (3) V(eR)cEO Ic=1.0 mAdc, Ig=0 40 — — Vdc
Collector-Base Breakdown
Vv Ic=1 Adc, lg= — — Y
Voltage ) (BR)CBO C OOH dc, Ig=0 60 dc
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ELECTRICAL CHARACTERISTICS (Continued )
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=1OOH Adc, |C=0 6 —_— Vdc
Ic=0.1mAdc,Vce=1.0Vdc 20 —
lc=1.0mAdc,Vce=1.0Vdc 40 —
DC Current Gain h :Ci 281 A:(c;,v\<;5=1.20(\)/3;: 0 — _
FE | feETEm z CE=<: 100 300
Ic=500mAdc,Vce=2.0Vd 40 .
c
Collector-Emitter Saturation lc=150mAdc,lg=15mAdc — 0.4
Volt 3 \ Vd
e age(3) CECa) | |c=500mAdc,lg=50mAdc | — 0.75 ¢
Base-Emitter Saturation Ic=150mAdc,lg=15mAdc | 0.75 0.95
Volt \ Vd
| roeee BEG | |6=500mAdc,ls=50mAdc | — 12 ¢
Current-Gain-Bandwidth lc=20mAdc,Vce=10Vdc,
Product ; fr f=100MHz 250 — | MHz
Output Capacitance Vcg=5.0Vdc, =0,
Cobo f=1.0MHz - 65 | pF
Input Capacitance Veg=0.5Vdc,Ic=0,
Civo f=1.0MHz - 30 PF
Input Impedance Vce=10Vdc,lc=1.0mAdc,
hie t=1 OKHz 1.0 15 kQ
Voltage Feedback Ratio he Vce=10Vdc,lc=1.0mAdc, 0.5 8.0 x 10
f=1.0KHz
Small-Signal Current Gain hee Vce=10Vdc,lc=1.0mAdc, 100 500 o
f=1.0KHz
. VCE=1 0VdC,|C=1 .OmAdc,
. h
Output Admittance hoe £=1 OKHz 1.0 100 | p mhos
SWITCHING CHARACTERISTICS
Delay Time ty Vcc=30Vdc,Vge=2.0Vdc, — 15 S
Rise Time t, Ic=150mAdc,lg1=15mAdc — 20
Storage Time ts Vce=30Vdc,lc=150mAdc, — 225 nS
Fall Time te Ig1=lg2=15mAdc — 30

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300u s; Duty Cycle< 2.0%.
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General Purpose Transistors
PNP Silicon (FHS4403)

MAXIMUM RATINGS(T,=25 )

Characteristic Symbol Rating Unit
CoIIector-I_Emltter Voltage V eeo 40 Vdc
Collector-Base Voltage V eso 40 Vde
Emitter-B Volt
mitter: _ase oltage V eso 5 Vde
Collector Current—_Contlnuous Ic 600 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5
Board(1) P 225 mw
(Ta=25 25 ) b
Derate above 25 25 1.8 mW/
Thermal Resistance Junction to Ambient Ro Ja 556 W
Total Device Dissipation
W
Alumina Substrate (2) Ta=25 Py 300 m
Derate above 25 25 24 mwW/
Thermal Resistance Junction to Ambient Roua 417 W
Junction and Storage Temperature Ty, 150
Tsig -55 to +150
DEVICE MARKING
| FHS4403=2T
ELECTRICAL CHARACTERISTICS
(TA=25 unless otherwise noted )
Characteristic Symbol Test Condition Min Type Max Unit
Collector Cutoff Current Vce=-35Vdc,
I — — -1 Al
CEX Ves=-0.4Vdc 00| nAde
Base Cutoff Current Vce=-35Vdc,
| BEX VEB=-O.4VdC — —_— -100 nAdc
Collector-Emitter
BreakdownVoltage (3) V(@r)cEO Ic=-1.0 mAdc, Ig=0 -40 — — Vdc
Collector-Base Breakdown
Vv lc=-1 Adc, lg= -4 — — V
Voltage ) (BR)CBO C OOIJ dc, Ig=0 0 dc
Emitter-Base Breakdown Voltage
) V(BR)EBO |E=-100H AdC, |C=0 -5 —_— —_— Vdc
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ELECTRICAL CHARACTERISTICS (Continued )
lc=-0.1mAdc,
Vee=-1.0Vdc 30 o
lc=-1.0mAdc,
\(; =-1n(1)Vd(c:; 30 o
DC Current Gain CETZ
hre Ic=-10mAdc,Vce=-1.0Vdc | 100 — —
lc=-150mAdc,
Vce=-2.0Vdc 100 300
lc=-500mAdc, 20 .
VCE=-2.0VdC
Collector-Emitter Saturation Ic=-150mAde, — -0.4
Voltage(3) Vv ls=-15mAdc Vde
ol OEteat lc=-500mAdc, 075
Iz=-50mAdc '
lc=-150mAdc,
Base-Emitter Saturation Voltage Ig=-15mAdc 075 -0.95
V BE(sat) — Vdc
- lc=-500mAdc, . 13
Ig=-50mAdc ’
Current-Gain-Bandwidth Ic=-20mAdc,Vce=-10Vdc,
Product - fr f=100MHz 200 — | MAz
Output Capacitance Veg=-10Vdc,|=0,
Cabo f=1.0MHz - 8.5 PF
Input Capacitance Veg=-0.5Vdc,|c=0,
Civo f=1.0MHz - 30 PF
Input Impedance Vce=-10Vdc,lc=-1.0mAdc
hie f=1 OKHz 1.0 15 kQ
Voltage Feedback Ratio hee Vce=-10Vdc,lc=-1.0mAdc 05 8.0 10
f=1.0KHz
Small-Signal Current Gain hee Vce=-10Vdc,lc=-1.0mAdc 100 500
f=1.0KHz
Output Admittance Vce=-10Vdc,lc=-1.0mAdc
. h
hoe f=1 OKHz 1.0 100 u mhos
SWITCHING CHARACTERISTICS
Delay Time tq Vce=-30Vdc,Vge=-2.0Vdc, — 15 nsS
Rise Time t; Ic=-150mAdc,lg1=-15mAdc — 20
Storage Time ts Vee=-30Vdc,lc=-150mAdc, — 225 nS
Fall Time te Ig1=lgo=-15mAdc — 30

1. FR-5=1.0x 0.75x 0.062 in.

2. Alumina=0.4x 0.3x 0.024 in. 99.5% alumina.
3. Pulse Width< 300y s; Duty Cycle< 2.0%.
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