———— Numerical Index

2N3374~-2N3475

2|z MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
= | | REPLACE- | PAGE Po. |E| 1T, | ves |Vee |B e @le Veesan @ lc El i (B
TPE 1215 “weNt | numger | USE £ il 2 el o [B| "e2|B
E|s @25°C [ 2| °C | (volts) | {volts) | Z | (min) (max) S| (volts) = E S|z
2N3374 |S N HPA [ 5.0W | C | 200 80 80 |0 | 10 0.17A 0.3 10,154 230M § T
2N3375 |S|N 9«74 | HPA | 11,6W | C | 200 65 40 {0 | 101100 | 0.25A 1.0} 0,254 400M | T
Field Effect Transistors, see Table on Page 1-166
S| N MSS | 0.6W | A |175 125 100 |0 | 60 2.5M 1.0 2.5M 36M | T
S| N MSS | 0.6W [A | 175 195 160 |0 { 60 7.0M 1.0 7.0M 36M | T
S| N |MPS6521 | 5-109| AFC | 0.2W | A | 125 25 2510 1400|800 | 2.0M 400 [ E
S{N|MPS6515 | 5-109 | AFC | 0.2W | A | 125 25 25 10 [250| 500 | 2.0M 250 | E
S| N|MPS6520 | 5~1099 AFC [ 0,2W [ A | 125 25 2510 1250|500 2.0M 250 | E
S| N {MPS3392 [ 5-86 | AFC| 0.2W | A j125 25 2510 150|300 2.0M 150 [ E
S| N |MPS3393 | 5-86 | AFC| 0.2W { A | 125 25 25 (0| 90| 180 2.0M 90 | E
2N3394 | S| N|MPS3394 | 5-86 | AFC| 0.2W | A | 125 25 2510 | 55| 110 2.0M 55 | E
2N3395 | s} N |MPS3395 | 5-86 | AFC | 0.2W | A | 125 25 2510 [ 150|500 2.0M 150 [ E
2N3396 S} N | MPS3396 5-86 AFC 0.2w | A ) 125 25 2510 90 | 500 2.0M 90 | E
2N3397 | S} N |[MPS3397 | 5-86 | AFC| 0.2W | A | 125 25 25 10| 55500 2.0M 55 | E
2N3398 | S| N |MPS3398 | 5-86 | AFC | 0.2W | A | 125 25 25 |0 | 55|800| 2.0M 55 | E
2N3399 |G| P RFC 80M [ A | LOO 20 10 1.5M 400M | T
2N3400 | G| P HSS | 0.15W | A | 100 20 20 | 0| 50| 300 10M | 0.15 10M 150M | T
2N3401 | S|P CHP | 0.25W | A { 150 25 25 |0 0.25| 5.0M | 4.0/E | 0.1M|B
2N3402 S| N |MPS6513 5-109| AFC | 0.56W | A | 150 25 2510 75| 225 2.0M 0.3 50M 75 |1 E
2N3403 | $| N | MPS6515 | 5-109| AFC | 0.56W | A | 150 25 2510 | 180|540 2.0M 0.3 50M | 180 | E
2N3404 [ SN AFC | 0.56W [ A | 150 50 5010 | 751225 2.0M 0.3 50M 75 | E
2N3405 S| N AFC | 0.56W | A ] 150 50 501 0 {1801 540 2.0M 0.3 50M 100 | E
2N3406 | Unijunction Transistor, see Table on Page 1-174
2N3407 | S| N RFA | 0.2W | A ] 200 35 18|10 10| 100 10M 10 |E | 300M | T
2N3408 | S|P RFA! 4.0W | A | 200 40 25 (0| 10| 100 40M 10 | E | 200M | T
2N3409 S| N 11-33| DFA 0.5W [ A | 200 60 30| 0 30| 120 0.1lM 0.15 10M 250M | T
2N3410 S| N 11-33| DFA 0.5W [ A | 200 60 30| 0 20 | 100 10% 0.15 oM 250M [ T
2N3411 | S| N 1i-33| DFA| 0.5W [ A | 200 60 30 (0 20100 10% | 0.15 10M 250M | T
2N3412 | G| P AFA 60M | A | 100 20 20 s | 301200 10M 0.2 10M 25 |E | 100M| T
2N3413 | S| P AFA| 0.4W A 2007 150 | 150 (0 [ 10} 45 50M 1,2 0.1A 0.25M | T
2N34 14 S| N | MPS6513 5-109| AFC | 0.36W | A | 160 25 250 75| 225 2.0M 0.3 50M 75 | E
2N3415 S| N{MPS6515 5-109| AFG | 0.36W | A | 160 25 25 | 0 | 180 | 540 2.0M 0.3 50M 180 | E
2N3416 | S| N |MPS6515 | 5-109| AFC | 0.36W { A | 160 50 500 75|225} 2.0M 0.3 50M 75 | E
2N3417 | S| N | MPS6515 | 5-109| AFC| 0.36W | A | 160 50 50| 0| 180 540 | 2.0M 0.3 50M | 100 | E
2N3418 S| N PMS 0.8W | A | 175 85 60 (0 20 60 1.0A 0.25 1.0A 40M | T
2N3419 S| N PMS 0.8W[A]175 125 8010 20 60 1.0A 0.25 1.0A 40M | T
2IN3420 SN PMS 0.8W A} 175 85 6010 40| 120 1.04 0.25 1.0A 4OM [ T
2N3421 SIN PMS 0.8W [A | 175 125 80 |0 40| 120 1.0A 0.25 1.0A 40M | T
2N3422 Thyristor, see Table on Page 1-154
2N3423 [ SEN 11-35| DFA 0.3W | A | 200 30 15|04 20}200 | 3.0M 0.4 10M 600M | T
2N3424 | S} N 11-35| DFA | 0.3W | A | 200 30 150 20] 200 3.0M 0.4 10M 600M | T
2N3425 S| N 11-35| HPA 0.3W [ A ]| 200 40 1510 30| 120 10M 0.4 10M 20 | E 300M (T
2N3426 | S| N HSS | 0.6W |A | 200 25 12 |0 30| 120{ 0.3a| 0.33| 0.3A 450M | T
2N3427 G| P 6=41 AFA 0.2W | A | 100 45 30 { R | 100 | 350 0.1A 0.2 0.1A 200 | E 4.0M| T
2N3428 |G| P 6-41 | AFA| 0.2W | A | 100 45 30} R | 150400} O0.1A | 0.19| O0.1A | 350|E | 5.0M|T
2N3429 | S| N | 2N3713 7-125| PMS | 150W | C | 175 50 5010| 10| 35] 5.0A 1.0| 5.0A 20K | E
2N3430 | S| N | 2N3714 7-125| PMS| 150w [C | 175 | 100 | 1000 | 10| 35| 5.0A 1.0 5.04 20K | E
2N3431 S| N PMS 150w | C | 175 150 150 | 0 10 35 5.0A 1.0 5.0A 20K | E
2N3432 | s| N PMS [ 150w | C|175| 200 200|0 ] 10} 35| 5.04 1.0 5.04 20K | E
2N3433 | S| N PMS [ 150W [ C 175 | 250 | 250 |0 10| 35| 5.0A 1.0 5.04 20K | E
2N3434 | SN PMS | 150W | C|[175| 300 300 |0 10| 35| 5.0a 1.0} 5.04
2N3435 | S| N HPA| 1.0W | A [200 80 60 | 0| 501 200 10M 140M [ T
2N3436
7t§:§18 Field Effect Transistors, see Table on Page 1-166
2N
2N3439 | S| N | MJ3201 7-200| VID| 1.0W]A|200| 450 350} 0| 40| 160 20M 25 | E ISM(T
2N3440 | S| N[ MI3202 7-200| VID| 1.0W A [200| 300 | 250 0| 40 160 20M 25 | E 15M | T
2N3441 | S| N | 2N3738 7-133] LPA 25W 1 C|1200| 160 | 140 |0 | 20| 80)] 0.5A 6.0 2.7A IS|E| 0.2M| T
2N3442 | S| N LPA| 100W [C [200| 160 | 140 |0 | 20| 70| 3.04 5.0 10A 12 | E 80K | T
2N3443 | G| P RFA| 0,3W | A 100 20 15| 0| 20| 150 10M 20| E| 750M| T
2N3444 1 S| N 8-214( HSS| 1.0W|A | 200 80 50| 0} 20f 60| 0.54 | 0.35[ 0,154 150M | T
2N3445 | S| W 7-111( LPA| 115W | C | 200 80 60 10| 20| 60| 3.0A 1.5 3.04 20| E woM|T
2N3446 S| N 7-111| LPA 115w | C | 200 100 8010 20 60 3.0A 1.5 3.0A 20| E 1I0M | T
2N3LLT S| N 7-111) 1pa 115w | © | 200 80 6010 40 | 120 5.0A 1.5 5.0A 401 E oM T
2ZN3448 | S| N 7-111| LPA| 115W | C|200| 100 800 | 40| 120 5.0A 1.5 5.0A 40 | E 10M | T
2ZN3449 G| P HSS 150M | A { 100 15 6.010 20 10M 0.2 2.0M 300M | T
2N3450 S| N HSS 0.6W | A {200 120 60| 0 40 [ 120 | 0.15A 0.51 0.15A oM T
ZINB;J';% siPp HSS 0.3W | A {200 6.0 6.0 0 30| 120 10M 0.16 10M 500M ; T
2ZN34
thru Field Effect Transistors, see Table on Page 1-166
2ZN3460
IN3461 G| P LPA 5.0W{ ¢ | 110 60 3010 90} 150 0.5A 0.4 1.0A 40| E 10K [ E
IN3462 | S| N LNA| 0.3W[A[200 50 3510 | 100 | 300 10% | 0.35) 5.0M| 150| E 10M | T
LN3463 SN LNA 0.3W | Al 200 6Q 451011201} 360 10* 0.35 1.0 1501 E 45M1 T
giN}?GA S| N HPA 5.0W | C| 200 60 40 |0 35| 100 0.2A 1.0 0.2A 30| E 50M| T
;,ggzgg Field Effect Transistors, see Table on Page 1-166
2ZN3467 S|P 8-225| HSS 1.0Ww | A [200 40 400 40 | 120 0.5A 0.3] 0.15A 175M (T
ZN3468 |s| P 8-225| HSS| 1.0W | A |200 50 500} 25 75| 0.5A| 0.35] 0.15A 150M | T
ZN3469 | S| N HPA [ 1.25W [ A | 200 35 250|100 350 | 0.5A 0.5 1.0A| 100|E 20| T
ZN3470 | S| N LPA| 150W | C | 150 50 50 {0 | 100|500 9.0A 3.5 9.0A 50| Ef 7.0K| E
IN3471 S| N LPA 150W | C | 150 100 100 | O | 100 | 500 9.0A 3.5 9.04 50 E 7.0K| E
2N3472 | S| N LPA| 150W | C [ 150| 150 | 150 0| 100 | 500 | 9.0A 3.5| 9.0A 50| E| 7.0K| E
IN3473 | S| N LPA| 150W | C|[150| 200 | 2000|100 500]| 9.0A 3.51 9.0A 50| E| 7.0K| E
2N3474 1 ST XN LPA| 150W | C | 150 50 50| 0]700| 10K | &.0A 3.5| 9.0A] 100{E | 4.0K|E
IN3475 | S| N LPA| 150W | C | 150 100 | 100 | 0} 700 | LOK| 4.0A 3.5| 9.0A| 100|{E| 4.0K|E
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—— Switching and General Purpose Transistors

QUICK SELECTOR GUIDES — SILICON HIGH-SPEED
SWITCHING AND GENERAL PURPOSE TRANSISTORS

The following two tables categorize the silicon devices included in this
section into two classifications — those intended for general-purpose switching
and amplifier applications, and those recommended primarily for high-speed
saturated switching purposes.

Only the preferred devices — those that merit first consideration for new
designs — are listed. In each table, the devices are grouped in voltage and
current ranges. The voltage given is the minimum collector-emitter breakdown
voltage (BVCEO). The current range columns represent operating current
values for which optimum current gain (hFE) and/or collector-emitter satura-
tion voltage (VCE(sat)) are specified in the data sheets.

SATURATED SWITCHING TRANSISTORS (SILICON)
Current versus Voltage

OPTIMUM COLLECTOR CURRENT
BVcio 0to 10mA 10 mA to 100 mA 100 mA to 500 mA 500mAto1,0A 1.0At030A 30At0504
Min
Valts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
[ 2N3010 | 2N2894 2N2369A| 2N2894 2N3009 2N3303 2N3303
2N3493 | 2N3546 2N3009 | 2N3546 2N3013
MM709 | 2N4411 2N3010 2N3510
MM1748 2N3011 2N3511
2N3013 2N3647
2N3210 2N3648
19 2N3211
20 2N702 2N2501 2N2476
2N'703 2N3014 2N2477
l 2N3227 2N2501
2N3508 2N2847
29 2N3509 2N2848
30 2N2537 2N2537 2N3252 2N3734
2N2538 2N2538 2N3724 2N3736
2N2539 2N2539 2N3734
2N2540 2N2540 2N3736
2N2845 2N4013
2N2846 2N4046
2N3015
2N3724
2N4013
39 2N4046
40 2N3725 2N3725 | 2N3467 2N3253 | 2N3467 2N3444 | 2N3762 2N3506
2N4014 2N4014 | 2N3468 2N3444 | 2N3468 2N3735 | 2N3764 2N3507
2N4047 2N3725 | 2N3762 2N31737
2N3735 | 2N3764
2N3737
2N4014
59 2N4047
60 2N3763 2N3763
79 2N3765 2N3765




——— Switching and General Purpose Transistors

aN3252 , 283253 (siuicon) Vero = 30-50 V
. lc =1A
LE
(JAN2N3253 AVAILABLE) f. = 175-200 MHz
2N3444
NPN silicon annular transistors for high-current
saturated switching and core driver applications.
CASE 31 Collector connected to case
(TO-5)

MAXIMUM RATINGS

Rating Symbol | 2N3252 |2N3253|2N3444 [  Unit
Collector-Base Voltage VeB 60 75 80 vdce
Collector-Emitter Voltage Vv 30 40 50 Vde

CEO
Emitter-Base Voltage VEB 5 vde
Total Device Dissipation Pp
25°C Case Temperature 5 Watts
Derate above 25°C 28.8 mw/°C
Total Device Dissipation Pp
25°C Ambient Temperature 1.0 Watt
Derate above 25°C 5.71 mW/°C
Junction Operating Temperature Range Ty e _ 65 to +200 =—————a- oc
Storage Temperature Range Tstg <———— _65 to +200 ——— oc
%5¢ 35 oc/w
Thermal Resistance:
LAY 0.175 oc/mw
SWITCHING CHARACTERISTICS
Characteristic Symbol| Min {Max | Unit
Output Capacitance Cob pF
(VCB = 10 Vdec, Ig = 0, f = 100 kHz) —_ 12
Input Capacitance cib pF
(Vgg = 0.5 Vde, I = 0, f = 100 kHz) — 80
Current Gain-Bandwidth Product fT MHz
(IC = 50 mAdc, VCE = 10 Vdc, f = 100 MHz) 2N3252 200 —
2N3253, 2N3444 175 —
Total Control Charge Qr nC
(I = 500 mAde, Iy = 50 mAdc, Vo = 30 V) — 5
Delay Time I = 500 mAdc, lBl = 50 mAdc tq -_ 15 ns
Rise Time Vee = 30V, = 2V 2N3252 t -_ 30 ns
ce BE 2N3253, 2N3444 T — 35
Storage Time IC = 500 mAdc, IBl = IBZ = 50 mAdc ts -_ 40 ns
Fall Time Vee =30V te _ 30 ns
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——— Switching and General Purpose Transistors

2N3252, 2N3253, 2N3444 (continued)

ELECTRICAL CHARACTERISTICS (At 25°C unless otherwise noted)

Characteristic Symbol Min Max Unit
Collector Cutoff Current ICBO HMAdc
(Vcp = 40 Vde, Ip = 0) 2N3252 — 0.50
(Vep = 40 Vdc, Ip =0, Ty = 100°C) 2N3252 75.0
(Vep = 60 Vdc, Ig = 0) 2N3253, 2N3444 0.50
(Vep = 60 Vde, Ig =0, Ty = 100°C) 2N3253, 2N3444 75.0
Emitter Cutoff Current IEBO MAdc
(VBr = 4 Vdc, Ig = 0) — 0.05
Collector Cutoff Current ICEX M Adc
(VCg = 40 Vde, Vg o= 4 Vdo) 2N3252 — 0.5
(Vcg = 60 vdc, VeB(oft) = 4 vdce) 2N3253, 2N3444, — 0.5
Base Cutoff Current IBL MAdc
(Vog = 40 Vde, Vgp = 4 Vdo) 2N3252 — 0.50
(Ygg = 60 vde, YEB(otf) = 4 Vdc) 2N3253, 2N3444 —_ 0.50
Collector-Base Breakdown Voltage BVCBO Vde
(Ic = 10 uAdc, Ig = 0) 2N3252 60 —_
2N3253 5 —
2N3444 80 —_—
Collector-Emitter Breakdown Voltage * BVCEO‘ Vde
(Ic = 10 mAdc, pulsed, Ig = 0) 2N3252 30 —_
2N3253 40 —_—
2N3444 50 —_
Emitter-Base Breakdown Voltage BVEBO Vdc
(Ig =10 uAde, Ip = 0) 5 —
Collector Saturation Voltage * VCE ( sat)' Vde
(Ic =150 mAdc, Ig = 15 mAde) 2N3252 —_ 0.3
2N3253, 2N3444 — 0.35
(Ic = 500 mAde, Ig = 50 mAdc) 2N3252 — 0.5
2N3253, 2N3444 —_ 0.60
(Ic = 1.0 Adc, Iy = 100 mAdc) 2N3252 — 1.0
2N3253, 2N3444 — 1.2
Base-Emitter Saturation Voltage * VeE (sat)* Vdc
(I¢ = 150 mAdc, Ig =15 mAdc) — 1.0
(IC = 500 mAdc, Ig = 50 mAdc) 0.7 1.3
(Ic = 1.0 Adc, Ig = 100 mAdc) - 1.8
DC Forward Current Transfer Ratio * hpg* —
{Ic = 150 mAde, Vegp =1 Vde) 2N3252 30 —_
2N3253 25 —
2N3444 20 —_
(Ic = 500 mAdc, Vcg = 1 Vvde) 2N3252 30 90
2N3253 25 75
2N3444 20 60
(I¢ = 1 Ade, Ve = 5 Vde) 2N3252 25 —_
2N3253 20 —_
2N3444 15 —_

* Pulse Test: Pulse width = 300 us, duty cycle = 2%
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—— Switching and General Purpose Transistors

2N3252, 2N3253, 2N3444 (continued)

COLLECTOR SATURATION VOLTAGE CHARACTERISTICS
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——— Switching and General Purpose Transistors

2N3252, 2N3253, 2N3444 (continued)

" MINIMUM CURRENT GAIN CHARACTERISTICS
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——— Switching and General Purpose Transistors

2N3252, 2N3253, 2N3444 (continued)

TYPICAL TURN-ON TIME VARIATIONS WITH VOLTAGE

le, COLLECTOR CURRENT (mA)
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TYPICAL RISE TIME VARIATIONS WITH TEMPERATURE
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