ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement Number Part Number Repl Repl Number
2N37%0 2N37%0 3-56 2N4311 2N5337 3-97
2N3791 2N3781 3-56 2N4314 2N3868 332
2N3791JAN 2N3791JAN 3-56 2N4347 2N3055A 39
2N37914TX 2N3791JTX 3-56 2N4348 2N5630 3105
2N3791TXV INIINJITXV 356 2N4387 2N3740 3-41
2N3792 2N3792 3-56 2N4388 2N3740 341
2N3792JAN 2N3792JAN 3-56 2N4398 2N4398 3-68
2N3792JTX 2N3792JTX 3-56 2N4399 2N4399 3-68
2N3792JTXV 2N3792JTXV 3-56 2N4399JAN 2N4399JAN 3-68
2N3863 2N3715 326 2N4399JTX 2N4399JTX 368
2N3864 2N5882 3123 2N4399JTXV 2N43394TXV 3.68
2N3865 MJ15001 3710 2N4877 2N5337 397
2N3867 2N3867 3-32 2N4898 2N3741 341
2N3867JAN 2N3867SJAN 332 2N4839 2N3741 341
2N3867JTX 2N3867SJTX 332 2N4900 2N3741 341
2N3867JTXV 2N3867SJTXV 332 2N4901 MJ15016 39
2N3867SJAN 2N3867SJAN 332 2N4902 MJ15016 39
2N3867SJTX 2N3867SJTX 332 2N4303 MJ15016 39
2N3867SJTXV 2N3867SJTXV 332 2N4304 MJ1£016 39
2N3868 2N3868 332 2N4905 MJ15016 39
2N3868JAN 2N3868SJAN 3-32 2N4906 MJ15016 39
2N3868JTX 2N3868SJTX 332 2N4907 2N3791 3-56
2N3868JTXV 2N3868SJTXV 332 2N4908 2N3791 3-56
2N3868SJAN 2N3868SJAN 332 2N4909 2N3792 3-56
2N3868SJTX 2N3868SJTX 332 2N4910 2N3054 32
2N3868SJTXV 2N3868SJTXV 332 2N431 2N3054 32
2N3878 2N5428 3101 2N4912 2N4912 372
2N3879 2N5430 310 2N4913 2N5758 3116
2N3902 2N3902 3-60 2N4914 2N5758 3116
2N3996 2N5339 3.97 2N4915 2N5758 3116
2N3997 2N5339 3-97 2N4318 2N4918 375
2N3998 2N5339 397 2N4919 2N4%19 3-75
2N3999 2N5339 397 2N4920 2N4920 3-75
2N4000 2N5339 3-97 2N4921 2N4921 379
2N4001 2N5339 3-97 2N4922 2N4922 379
2N4002 2N6274 3-168 2N4923 2N4923 379
2N4032 2N6274 3-168 2N4998 2N5339 3-97
2N4070 2N6306 3-181 2N4939 2N6191 3158
2N4071 2N6306 3-181 2N5000 2N533% 3-97
NN 2N3715 326 2N5001 2N6191 3-158
2N4113 2N3716 3-26 2N5002 2N5339 3.97
2N4115 2N5339 3.97 2N5003 2N6191 3-158
2N4116 2N5339 397 2N5004 2N5339 3-97
2N4150 2N6337 3.97 2N5005 2N6191 3-158
NNB0JAN 2N5337JAN 397 2N5034 2N3055 3-6
2N4150JTX 2N5337JTX 397 2N5035 2N3055 36
2N4150TXV 2N5337JTXV 3.97 2N5036 2N3055 36
NAZNA 2N3054A 32 2N5037 2N3055 3-6
2N4232A 2N3054A 32 2N5038 2N5038 383
2N4233A 2N4233A 364 2N5038JAN 2N5038JAN 3-83
2N4240 2N4240 3-20 2N5038JTX 2N5038JTX 3.83
2N4296 2N3738 3-37 2N5038JTXV 2N5038JTXV 383
2N4297 2N3738 3-37 2N5039 2N5039 383
2N4298 2N3585 3-20 2N5039JAN 2N5039JAN 383
2N4299 2N3585 320 2N5038JTX 2N5039JTX 3-83
2N4300 2N5337 397 2N5039JTXV 2N5039JTXV 3-83
2N4301 2N5337 397 2N5050 2N3584 320
2N4305 2N5337 397 2N5051 2N3584 3-20
2N4307 2N5337 397 2N5052 2N3584 3-20
2N4309 2N5339 3-97 2N5067 2N5758 3116

*Consult Motorola if a direct replacement is necessary.




TABLE 3 — METAL TO-213 (Formerly TO-66)

N o PIN 1. BASE
1 2. EMITTER

CASE. COLLECTOR

CASE 80-02 (TO-213AA)}

Resistive Switching
IcCont | VCEO(sus) . ) ts t fr Pp (Case)
Amps Volts Device Type hfe @ Ig us s @l¢ MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
1 80 2N4912 20/100 0.5 0.6typ | 0.3 typ 0.5 3 25
175 2N3583 2N6420 40/200 0.5 2typ [0.23typ 0.5 10 35
225 2N3738 40/200 0.1 3typ 0.3 typ 0.1 10 20
300 2N3739 40/200 0.1 3typ 0.3 typ 0.1 10 20
2 225 2N6211 10/100 1 25 0.6 1 20 35
250 2N3584 2N6421 25/100 1 4 3 1 10 35
300 2N6212 10/100 1 25 0.6 1 20 35
2N3585 2N6422 25/100 1 4 3 1 10 35
2N4240 30/150 0.75 6 3 0.76 15 35
350 2N6213 10/100 1 25 0.6 1 20 35
3 140 2N3441 25/100 0.5 0.2 25
4 60 2ZN3740 - 30/100 0.25 1.3typ |0.27typ| 0.25 4 25
2N3054,A 25/100 0.5 1typ 03 typ 0.5 3 75
2N3766. 40/160 0.5 0.9 typ [ 0.09 typ 0.5 10 20
2N6294## 2N6296# # 750/18k 2 09typ | 0.7 typ 2 44 50
80 2N37a1 30/100 0.25 13typ [0.27 typ| 0.25 4 25
2N3767 40/160 0.5 0.9 typ [0.08 typ 0.5 10 20
2N6295## 2N6297## 750/18k 2 0.9typ | 0.7 typ 2 4 50
5 80 2N4233A 25/100 15 05typ | 0.2typ 1.5 4 75
7 60 2N6317 20/100 25 1 0.8 25 4 90
80 2N5428 60/240 2 2 0.2 2 30 40
2N6318 20/100 25 1 0.8 25 4 80
100 2N5429 30/120 2 2 0.2 2 30 40
2N5430 60/240 2 2 0.2 2 30 40
8 60 2N6300## 2NB2ossy 750/18k 4 15typ | 1.5typ 4 4# 75
80 2N6301## 2N6299## 750/18k 4 1.5typ | 1.5typ 4 a# 75

# |hgel @ 1 MHz, ## Darlington

D JAN, JTX, JTXV Available
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MOTOROLA

N SEMICONDUCTOR N
TECHNICAL DATA

2N4912

NPN SILICON TRANSISTOR

... designed for driver circuits, switching, and amplifier applications.
This high-performance device features:

® Low Saturation Voltage — VCE(sa-) = 0.6 Vmax @ Ic = 1.0 Amp
® Excellent Safe Operating Area

® Gain Specified to Ig = 1.0 Amp

® Complement to PNP 2N4900

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VceEo 80 Vdc
Collector-Base Voltage Vee 80 Vdc
Emitter-Base Voltage VeB 5.0 Vdc
Collector Current — Continuous* Ic* 1.0 Adc
Base Current — Continuous Iz 1.0 Adc
Total Device Dissipation T¢ = 25°C P 25 Watts
Derate above 25°C 0.143 mw/°c
Operating & Storage Junction Ty, Tsig -65 to +200 oc
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rgic 7.0 ociw

*The 1.0 Amp maximum | value is based upon JIEDEC current gain requirements.

FIGURE 1 — POWER-TEMPERATURE DERATING CURVE
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Safe Area Curves are indicated by Figure 5. All limits are applicable and must be observed.

1 AMPERE

NPN SILICON
POWER TRANSISTOR

80 VOLTS
25WATTS

[P

[ P S——

STYLE1:
PIN 1. BASE
2.EMITTER
CASE: COLLECTOR

MILLIMETERS INCHES
DM [ MIN | MAX | MIN | MAX

[ 3571 864 ] 0.250 [0.340
[0 071|086 (0028 J0034
7 ] 131 [6.060 [0075
233 7243 | 0.968 0.962
6| 190 J0.210
716,095 [0.105
7 14990570 10590

K [3m% |- 360 | -
[P - 1@ [ - loes0
{0 [ 361 | 396 0147 [0.152
$ 83 | - o350
T - 68 | loras
U D65 [~ osa

AN JEDEC Dimensions and and Notes Apply

CASE 80-02
TO-213AA
{TO-66)
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2N4912

ELECTRICAL CHARACTERISTICS {Te = 25°C unless otherwise noted)

L Characteristic T Symbol ] Min —L Max Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1) VCEO({sus) 80 - Vdc
(Ilc=0.1 Adc, I1g =0)
Collector Cutoff Current ICEQ - 0.5 mAdc
(VCE =40 Vdc, Ig =0}
Collector Cuteff Current ICEX mAdc
(Vce = Rated VCEQ. VEB(off) = 1.5 Vdc) - 0.1
(VCE = Rated VcEQ, VEB(off) = 1.5 Vde, T = 150°C) — 1.0
Collector Cutoff Current IcBO - 0.1 mAdc
(Vep = Rated Vg, IE = 0)
Emitter Cutoff Current IEBO - 1.0 mAdc
(VER =5.0 Vdc, Ig = 0)
ON CHARACTERISTICS (1)
DC Current Gain hfe -
{Ic =50 mAdc, Vg = 1.0 Vde) 40 -
(Ic = 500 mAde, Vg = 1.0 Vde) 20 100
{Ic = 1.0 Ade, Vg = 1.0 Vdc} 10 -
Collector-Emitter Saturation Voltage VCE(sat} - 0.6 Vdc
(Ic = 1.0 Adc, Ig = 0.1 Adc}
Base-Emitter Saturation Voltage VBE(sat) - 1.3 Vdc
{ic = 1.0 Adc, Ig = 0.1 Adc)
Base-Emitter On Voltage VBE(on} — 1.3 Vde
{Ic = 1.0 Adc, Vgg - 1.0 Vdc)
SMALL SIGNAL CHARACTERISTICS
Current-Gain ~ Bandwidth Product fr 3.0 - MHz
(ic = 250 mAdc, Vg = 10 Vde, f = 1.0 MH2)
Output Capacitance Cob — 100 pF
(Veg =10 Vde, lg =0, £ =100 kHz)
Small-Signal Current Gain hte 25 —
(Ig = 250 mAdc, Vg = 10 Vdc, f = 1.0 kHz2)
{1) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
FIGURE 2 — SWITCHING TIME EQUIVALENT CIRCUIT FIGURE 3 — TURN-ON TIME
50— 7T
1 B N B R A —
APPROX | | TURN-ON PULSE Ve o— 10 T Ve =30 Il TE
ClV - \i\\ )? I/l =20 ! IC/IF :‘IELUNLESS NOTED
20 el Ty = +259C 1
v iy oo SCOPE QFJT < [ Ve =60V 1 isese
n K C ~ |1
. kL |4
Cja= = Cep 2 Lo y, = F T
VBE(off) o 07 £
h - 40V E q5fVect
KPPROX 1 t < 15ns = 1 -
v 100 < t, = 500 us 03 : ===
ty <= 15 ns 02
o T m T DUTY EYCLE & 2.0 1 1]
UTY CYCLE = 2.0% 01t —t-1 =
APPROX 9.0 V 0.07 [ Vagom — 0] S===
— % —_— 0.05 i1 7 T
TURN-QFF PULSE w0 20 30 50 70 100 200 300 500 700 1000
Ic. COLLECTOR CURRENT (mA)

3-73



Ic. COLLECTOR CURRENT (AMP)

t,, STORAGE TIME (us)

2N4912

FIGURE 4 — THERMAL RESPONSE
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FIGURE 5 — ACTIVE-REGION SAFE OPERATING AREA
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N
70 Y ~ 100 45 T There are two limitations on the power han-
50 ‘\ A ™ dling ability of a transistor: junction temperature
N 1.0ms and secondary breakdown. Safe operating area
~N N
30 N curves indicate lc —Vce limits of the transistor that
5.0ms must be observed for reliable operation; i.e., the
20
: N transistor must not be subjected to greater dissi-
A\ pation than the curves indicate.
10 = - N \, The data of Figure 5 is based on Tk} =
0.7 = 1, =200°C 1 d X 200°C; T¢ is variable depending on conditions.
05 [t I . \\ N Pulse curves are valid for duty cycles of 10% pro-
5 [===f= SECONDARY BREAKDOWN LIMITATION NN vided Tyquyy = 200°C. Tyqpe) May be calculated
03t——T THERMAL LIMITATION [ T T NN from the data in Figure 4. At high case tempera-
i (BASE-EMITTER DISSIPATION IS tures, thermal limitations will reduce the power
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