~—— Numerical Index

2N3174-2N3261

2|z MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
= | | REPLACE- | PAGE P |E|T, |V Vee | B hee @ Ic Veesan @ lc Bl |B
TPE 1215 | "weN | numse | USE iR g % n [B] Te|B

E & @25°C | Z| °C | (volts) | (volts) | 5 | (min} (max) S| (volts) = 2 4]
2N3174 | s P |2N3790 7-147 | HPA 75W | C[200| 100 | 100 ;0| 12} 36| 1.0Af 0.75| 1.0A 10 }E | 1.OM|T
2N3175 S| P [MJ2267 7-202 | HPA 85W 1 C | 200 40 4010 Lo 301 2.0A 1.0 2.04 10 }E | L.OM|T
2N3176 | S| P [2N3789 7-147| HPA 85W { C [ 200 60 60 (0| 10| 30| 2.0A 1.0 2.04a 0}E| L.OM|T
2N3177 | s| P | 2N3790 7-147| HPA 85W | C | 200 80 80 |0 | 10| 30| 2.0A 1.0 2.04 10 |E | L.OM [T
2N3178 | S| P ] 2N3790 7-1471 HPA 85w | C|200| 100 | 1000 | 10| 30} 2.0A 1.0 2.0a 10 |E | L.OM|T
2N3179 s| P |MI2267 7-202} HPA 85W | C | 200 40 4010 10 30 2.0A 1.0 2,04 10 | E 1L.oM [T
2N3180 S| P |2N3789 7-147 | HPA 85W | C | 200 60 60 |0 10 30 2.0A 1.0 2.0A 10 | E 1.o0M|T
2N3181 | 8| P | 2N3790 7-147 | HPA 85W [ C {200 80 80|01 10| 30| 2,04 1.0 2.0A 10 [E | L.OM|T
2N3182 S| P [2N3790 7-147 | HPA 85W | C [ 200 100 100 § 0 10 30 2.0A 1.0 2.0A 10 | E “OM | T
2N3183 S| P | 2N3789 7-147 | HPA 75W | C | 200 40 40 (O 10 30 2.0A 1.0 2.0A 10 | E L.OM | T
2N3184 | S| P | 2N3789 7-147| HPA 75W § C | 200 60 60 (0| 10| 30| 2.04 1.0} 2.0A 10 [E | L.OM|T
2N3185 | S| P | 2N3790 7-147 | HPA 75W [ C [ 200 80 80 |0 | 10| 30| 2.0A 1.0 2,04 10 |E | 1.oMIT
2N3186 S| P | 2N3790 7-147 | HPA 75W | C | 200 100 100 | O 10 30 2.0A 1.0 2,0A 10 |E 1.0M | T
2N3187 S|P |MI2267 7-202 [ HPA 85W | C | 200 40 40 | O 10 30 3.0A 0.9 3.0A 10 [E 1.oM | T
2N3188 | s | P }2N3789 7-147| HPA 85W | C [ 200 60 60 |0 | 10| 30| 3.0A 0.9 3.0A 10 [E | 1.0M|T
2N3189 (S| P [ 2N3790 7-147| HPA 85W | C [ 200 80 80 (10 | LO| 30} 3.04 0.9 3.0A 10 |E | 1.0M|T
2N3190 S| P |2N3790 7-147 | HPA 85W [ C | 200 | 100 | 100 (o | 10| 30| 3.0A 0.9 3.04 0{E | L.OM|T
2N3191 |s| P HFPA 85W [ C | 200 40 40 o | 10} 30| 3.0A 0.91 3.0A W0{E | 1L.OM|T
2N3192 [ S| P [2N3789 7-147 | HPA 85W | C [ 200 60 6010 | 10| 30{ 3.0A 0.9] 3.0A 10 |E | L.OM|T
2N3193 S| P |2N3790 7-147 | HPA 85W | C | 200 80 80 [0 10 30 3.0A 0.9 3.0A 10 |E 1.0M [T
IN3184 | S| P | 2N3790 7-147| HPA 85W 1C 1200} 100 ) 1000 | 10} 30 3.0A 0.9} 3.0A 0 JE | L.oM|T
2N3195 (S|P HPA 75W | C | 200 40 40 (0| 10| 30| 3.04 0.9 3.04 W0 |E | L.oM|T
2N3196 S|P }2N3789 7-147 | HPA 75W | C | 200 60 60 | O 10 30 3.0A 0.9 3.0A 10 | E 1.0M | T
2N3197 | S|P | 2N3790 7-147 | HPA 75W | C | 200 80 80 |0 | 10| 30| 3.04 0.9 ] 3.0A 10 [E | 1L.OM|T
2N3198 S|P |2N3790 7-147 | HPA 75W | C | 200 100 100 (O 10 30 3.04 .0.9 3.0A 10 | E lL.0M [T
2N3199 S|P HPA 40W | C | 200 40 40 1 0O 20 60 1.0A 0.3 1.0A 10 |E L.0M [T
2N3200 |s| P |2N3740 7-137 | HPA 40W | C | 200 60 60 ]0 | 20| 60 L1.0A 0.3 ] 1.0A 10 {E [ 1.0M [T
2N3201 | S|P |2N3741 7-137 | HPA 40W 1 C | 200 80 80 |0 | 20| 60| 1.0A 0.3 1.0A 10 [E [ L.OM (T
2N3202 1si® HPA | 8.8W | C }200 40 40 10§ 20) 60 ) 1.0A 0.3) 1.0A 1I01E | L.0M|T
2N3203 S| P | 2N3740 7-137 | HPA 8.8W [ C [ 200 60 60 | O 20 60 1.0A 0.3 1.0A 10 | E 1.0M | T
2N3204 S|P |2N3741 7-137 { HPA 8.8W [ C [ 200 80 80 |0 20 60 1.0A 0.3 1.0A 10 | E 1.0M | T
2N3205 StP HPA 40W [ C | 200 40 40 |0 20 60 0.54 0.4 0.5A 10 |E L.OM|T
2N3206 S| P [ 2N3740 7-137| HPA 40W [ C | 200 60 60 | O 20 60 0.5A 0.4 0.5A 10 | E 1.0M | T
2N3207 S|P {2N3741 7-137 | HPA 40W | C | 200 100 100 (O 20 60 0.5A 0.4 0.5A 10 | E L.oM|T
2N3208 (S| P | 2N3740 7-137 | HPA | 8.8W | C | 200 40 40 [0 | 20| 60| 0.5A 0.4 0.5A 10 [E | 1.0M [T
2N3209 |S | P |MM2894 8-328 | MSS | 0.36W | A {200 20 20 |0 | 30120 30M 0.2 30M 400M | T
23210 s N 8-196) HSS | 0.36W | A | 200 40 1570} 30120 10M ) 0.75 ) 0.24 300M | T
2N3211 S| N 8-198 | HSS | 0.36W | A | 200 40 15 [0 50 | 150 10M 0.2 10M 350M | T
2N3212 G|P LPA 14w | C | 110 100 80 |0 30 90 3.0A 0.5 5.0A 3.0 |E
2N3213 |G| P LPA 14W | C | 110 80 60 |0 | 30| 90| 3.0A 0.5| 5.0A | 3.0 (E
2N3214 |G| P LPA 14w | C | 110 60 40 10| 30 90} 3.0A 0.5| 5.04 | 3.0 |E
2N3215 (G| P LPA 14W | C | 110 40 30 |0 | 25100 | 3.04 0.5 5.04 | 3.0 |E
2N3216 |G| P MSS | 150M {A | 100 20 10 (0| 60 200M | 0,22 | 200M 10M [T
2N3217 S|P CHP 400M [ A 200 15 10 |0 L.OoM | T
2N3218 S|P CHP | 400M | A {200 25 20 (o oMt
2N3219 s|P CHP 400M | A | 200 40 35 |0 1.0M | T
2N3220 |S|N HFA | 6.0W |C |175 | 100 80 [0} 20| 60| 1.0A | L.25| 1.0A 20 [E 10M | T
2N3221 {S|N HPA | 6.0W |C | 175 100/ 800 | 40 [120| 1.0A ]| 1.25| 1.0A 40 |E 10M | T
ZN3222 S|N HPA 6.0W | C | 175 80 60 | O 20 60 1.0A 1.25 1.0A 20 | E 10M | T
2N3223 |S|N HPA | 6.0W 1C |175 80 60 |0 [ 40 {120 | 1.0A | 1.25 | 1.0A 40 [ B 10M | T
ZN3224 | S | P [ 2N3498 8-232 | VID | 0.7W [ A |200 [ 100 [ 100 |O | 20| 60 50M 20 | E 60M | T
ZN3225 S| P [2N3498 8-2321 VID 0.7W [ A 200 100 100 (O 40 | 120 50M 40 |E 80M | T
ZN3226 |S | N LPA 75W | C 1200 35 35104 201 501 2.0A 1.2} 2.7 20 |E 30K | E
2N3227 SN 8~130| HSS | 0.36W [A | 200 40 20 [0 | 100 | 300 10M 0.25 10M 500M [T
ZN3228 Thyristor, see Table on Page 1-154
2N3229 S|N HPA | 17.5W | C | 200 105 60 10 |5.0 2,54 1.0 2.5A 150M | T
ZN3230 |S|N PHS 25W 1€ | 200 80 60 |0 | 2K [20K | 2.0A 1.4 [ 2.0A 40M (T
ZN3231 |S N PHS 25W {1 C | 200 [ 100 80 [0 | 2R [20K | 2.0A L4 | 2.0A 40M | T
ZN3232 S|N 7-106 | HPA 117w | C | 200 80 60 [0 18 55 3.0A 2.5 3.0A 10 |E 1.0M | E
2N3233 S|N HPA 17w | C | 200 110 100 |0 18 55 3.0A 2.5 3.0A 10 |E 1.0M | E
2N3234 | S )N HPA | 117W | C (200 | 160 | 160 |O | 18 ) 55| 3.0A 2.5] 3.0A 10 |E | 1.OM 1 E
2N3235 S|N 7-106 | HPA 117W | C | 200 65 5510 20 70 4.0A 1.1 4.0A 10 | E 1.0M | E
2N3236 SN HPA 150W | C | 200 90 90 |0 17 60 5.0A 1.1 5.0A 10 |E 1.0M | E
2N3237 |S|N HPA [ 200W | C |200 90 75101 12| 36 10A 2.0 104 10 [E | 1.0M |E
2N3238 SN HPA 150W | C {200 80 80 |0 [8.5 25 104 3.0 10A 10 |E 1.0M | E
2N3239 SN HPA 150w [ C 1200 80 80 [0 8.5 25 104 1.0 10A 10 | E 1.0M | E
2N3240 SN HPA 150w | C [200 160 160 |0 |8.5 25 10A 1.0 104 10 | E 1.0M | E
2N3241 SN LNA 0.5W |A | 175 30 25 10 50 | 300 10M 70 | E 50M | T
2N3241A | S [ N AFA 500M | A | 175 30 2510 175 | E 100M | T
2N3242 S{N LNA 0.5W (A | 175 30 25 [0 75 10M 100 | E 50M | T
2N3242A | S | N AFA 500M |A | 175 40 40 [0 200 | E oM | T
2N3244 |S | P 8-200 | HSS | 1.0W [A 1200 40 40 10 | 50 | 150 | 0.5A 0.3 10.154 175M | T
2N3245 S{P 8-200 | HSS 1.0W [A {200 50 50 |0 30 90 0.5A 0.35 1 0.15A 150M | T
2N3246 S| N LNA | 0.35W (A [200 60 45 10 (200 | 600 10% 0.5| 5.0M | 200 |E 60M | T
2N3247 SN LNA [ 0.15W [A [150 60 45 [0 |200 | 600 10% 0.5 5.0M 200 [ E 60M | T
2N3248 S|P 8-204 | HSS | 0.36W | A [200 15 12 |10 50 | 150 0.1M [0.125 10M 250M | T
2N3249 S|P 8-204 | H8S | 0.36W | A | 200 15 12 |0 [ 100 | 300 0.1M [0.125 10M 300M | T
2N3250 S|P 8-208 | HSS | 0.36W | A | 200 50 40 |0 50 | 150 10M 0.25 10M 50 | E 250M | T
2N3250A s [P 8-208 | HSS | 0.36W [A 1200 60 60 [0 | 50} 150 0M | 0.25 10M 50 [E | 250M | T
2N3251 |S | P 8-208 { HSS | 0.36W | A | 200 50 40 10 [100 [ 300 10M { 0.25 10M | 100 |E [ 300M | T
2N3251A |S (P 8-208 | HSS | 0.36W [A 200 60 60 |0 (100 | 300 10M 0.25 10M 100 | E 300M [T
2N3252 [SIN 8-214 | HSS | 1.0W |A | 200 60 30 |0 30| 90} 0.5A 0.3 | 0.15A 200M | T
%ggg:gz SN 8-214 | HSS | 1.0W {A |200 75 40 |O | 25| 75| 375M | 0.35 | 0.15A 175M | T

2

thru Thyristors, see Table on Page 1-154
2N3259
2N3260 (S |N PMS | 200W (£ 1200 [ 200 | 200 [0 | 10 | 40 204 1, 204 0.6M | T
2N3261 SN HSS 0.3W A | 175 40 15 |0 40 | 150 10M 0.35 0.14 600M | T
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GENERAL PURPOSE SWITCHING AND AMPLIFIER TRANSISTORS (SILICON)

——— Switching and General Purpose Transistors

Current versus Voltage

OPTIMUM COLLECTOR CURRENT

8Vcio Qe 10mA 10 mA to 100 mA 100 mA to 500 mA S00mAto 1.04 1080304
Min
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
15 2N916 2N916 2N696 2N1991
2N2330 2N1983 2N697
l 2N2331 2N1984 2N718
2N1420
29 2N2195
30 2N2218 | 2N3133 2N2218 | 2N2800
2N2219 | 2N3134 2N2219 | 2N2801
2N2221 | 2N3135 2N2221 | 2N2837
2N2222 | 2N3136 2N2222 | 2N2838
2N3299 | 2N3133
2N3300 | 2N3134
2N3301 | 2N3135
39 2N3302 | 2N3136
a9 2N758 2N3250 2N2218A| 2N3250 2N2194 | 2N2904 2N2192 | 2N3244 2N3506
2N795 2N3251 2N2219A| 2N3251 2N2218A] 2N2905 2N2193 | 2N3245 2N3507
2N760 MM4048 2N2221Al 2N22194) 2N2906
2N915 2N2222A 2N2221A| 2N2907
2N929 2N2224 2N2222A| 2N3485
2N930 2N3946 2N3486
2N3946 2N3947 2N4890
59 2N3947
60 2N758A | 2N3798 2N910 2N3250A 2N656 2N2904A
2N759A | 2N3799 2N911 2N3251A 2N699 2N2905A
2N760A | 2N3250A 2N1990 2N2906A
2N929A | 2N3251A 2N2907A
2N930A 2N3485A
MM2483 2N3486A
79 MM2484
80 2N739 2N3494 2N720A | 2N3494 2N720A 2N3019
\ 2N740 2N3496 2N1893 | 2N3496 2N3019 2N3020
99 2N2405 2N3020
100 2N4924 | 2N3495 2N3498 | 2N3495 2N3498 | 2N3634
l 2N3497 2N3499 | 2N3497 2N3499 | 2N3635
2N4928 2N4924 | 2N3I634 2N4924
2N3635
149 2N4928
150 2N3114 | 2N4929 2N3500 | 2N3635 2N3500 | 2N3636
2N4925 | 2N4930 2N3501 | 2N3637 2N3501 | 2N3637
2N4926 2N4925 | 2N4929 2N4925
249 2N4926 | 2N4930
250 2N3742 | 2N3743 2N3742 | 2N3743
up 2N4927 | 2N4931 2N4927 | 2N4931
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~—— Switching and General Purpose Transistors

23227 (siLicon)

For Specifications, See 2N2369 Data Sheet

2an3244 (siLicon) :,cgo = :o-so v
C —_—
2an3245 = 150-175 MHz

PNP silicon annular transistors for medium-current,
high-speed switching and driver applications.

Collector connected to case

CASE 31
(TO-5)

MAXIMUM RATINGS

Ratin Symbol 2N | 2N Unit
9 Y 3244 | 3245
Collector-Base Voltage VCB 40 50 Vde
Col - i
ollector-Emitter Voltage VeEo 40 50 Vdc
Emitter-Base Voltage VEB 5 Vdc
Collector Current IC 1 Adc
Total Device Dissipation PD
@ 25° C Ambient Temperature 1.0 Watt
Derating Factor Above 25°C 5.71 mw/°C
Total Device Dissipation PD
@ 25° C Case Temperature 5 Watts
Derating Factor Above 25°C 28.6 mw/°C
Junction Temperature, Operating TJ +200 °C
Storage Temperature Range Tstg -65 to +200 °C
Thermal Resistance 63A 0.175 °c/mw
6Jc 35 o°c/w

8-200



~—— Switching and General Purpose Transistors

2N3244, 2N3245 (Continued)

ELECTRICAL CHARACTERISTICS (at Ta = 25°C unless otherwise specified)

Characteristic Fig. No. | Symbol | Min | Max Unit
Collector Cutoff Current IeBo #Ade
(VCB =30 Vvde, IE =0) — 1250
(Vo = 30 Vde, I =0, T, = 100°C) —
Collector Cutoff Current ICEX. nAdc
(Vo = 30 Vde, VHE(Qﬁ) = 3 Vde) - 50
Emitter-Base Leakage Current IEBCr %0 nAdec
(Vgg =3 Vde, 1o = 0) —
Base Cutoff Current Iz 80 nAdc
\} =30 vde, V = N
Yer * Vpp(otr) = 3 V40
Collector-Base Breakdown Voltage BV¢mo Vde
(Ic = 10 # Adc, IE =0) 2N3244 40 —_—
2N3245 50 —
Collector-Emitter Breakdown Voltage* BVCEO* Vde
(IC = 10 mAdc, IB = 0) 2N3244 40 —
2N3245 50 —_
Emitter-Base Breakdown Voltage BVego Vdc
(I =10g Ade, 1. =0) 5 —_—
E C
Collector Saturation Voltage™* 2,3 VeR(s: * Vdc
(I, = 150 mAde, Ly = 15 mAde) 2N3244 CE(sat) — 0.3
C
2N3245 — 0.35
(IC = 500 mAdc, XB = 50 mAdc) 2N3244 —_ 0.5
2N3245 —e 0.6
(I.=1Adc = 100 mAdc) 2N3244 — 1.0
¢ ' s 2N3245 — 1.2
Base-Emitter Saturation Voltage™ 3 v at) Vdc
(I = 150 mAde, Iy = 15 mAdc) BE(sat) — 1.1
(IC = 500 mAdc, H?’ = 50 mAde) 0.75 1.5
(I; = 1 Ade, I = 100 mAdc) — 2.0
DC Forward Current Transfer Ratio* 1 hFE " —_
(IC = 150 mAdc, VCE = 1.0 Vdc) 2N3244 60 _—
2N3245 35 _—
(I, = 500 mAdc, V = 1,0 Vde) 2N3244 50 150
¢ * CE 2N3245 30 90
{I.=1Ade, V =5 Vdc) 2N3244 25 —_
C * 'CE 2N3245 20 —
Output Capacitance 5 Cob 25 pF
(VCB =10 Vde, IE =0, f =100 kHz} —_
Input Capacitance 5 S pF
= = = _ 100
(Vop = 0-5 Vde, Io =0, f =100 kiiz)
Current-Gain - Bandwidth Product fr MHz
(Ic = 50 mAdc, VCE =10 Vdc, f = 100 MHz) 2N3244 115 —_—
2N3245 150 _
Delay Time td 15 ns
- _5 —
(IC =500 mA, I'Bl =50 mA 6,8
Rise Time Vop=2V: Ve =30V T -
2N3244 —_— 35
2N3245 — 40
Storage Time tg ns
= _ 2N3244 —_ 140
(I =500 mA, V. =30V 2N3245 6,9 120
Fall Time Ig; = Igg = 0 ma) Y 45 ns
Total Control Charge 7,10 Qr nC
(I = 500 mA, Ig =50 mA, Vg = 30 v) 2N3244 — 14
2N3245 — 12

* Pulse Test: PW = 300 uys, Duty Cycle = 2%
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Switching and General Purpose Transistors

2N3244, 2N3245 (Continued)

NORMALIZED h,,
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FIGURE 1 — MINIMUM CURRENT GAIN CHARACTERISTICS
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FIGURE 2 — COLLECTOR-EMITTER SATURATION VOLTAGE CHARACTERISTICS
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——— Switching and General Purpose Transistors

2N3244, 2N3245 (Continued)

FIGURE 3 — MAXIMUM SATURATION VOLTAGES
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FIGURE 4 — TYPICAL TEMPERATURE COEFFICIENTS
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FIGURE 6 — TYPICAL SWITCHING TIMES
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FIGURE 8 — TURN-ON EQUIVALENT TEST CIRCUIT
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FIGURE 9 — TURN-OFF EQUIVALENT TEST CIRCUIT
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FIGURE 5 — JUNCTION CAPACITANCE
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1025 1200 pf max for 2N3245
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