ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Repl I Number Part Number Repl pl Number
2N5068 2N5758 3116 2N5349 2N5339 397
2N5069 IN5758 3116 2N5384 2NB191 3-158
2N5083 2N5339 397 2N5385 2N6131 3-158
2N5084 2N5333 3-97 2N5386 2N5038 383
2N5085 2N5339 3-97 2N5387 2N6546 3-225
IN5147 2N6191 3-158 2N5388 2N6546 3-225
2N5148 2N5337 397 2N5389 2N6546 3225
2N5149 2N6191 3-158 2N5404 2N6191 3-158
2N5150 2N5337 3-97 2N5405 2N6191 3-158
2N5151 2NB191 3-158 2N5406 2N6191 3-158
2N5152 INB337 3.97 2NB407 2N6193 3-158
2N5153 2N6191 3-158 2N5408 2N6191 3-158
2N5154 2N5337 397 25403 ANGI3 3-198
2N5157 2N6545 322 2N5410 2N6191 3-158
2N5190 2N5180 3-85 2Ns411 2N6193 3158
N5191 2N5191 3-85 2NB427 2NB428 3-101
2N5192 2N5192 3-85 2N5428 2N5428 3101
2N5193 2N5193 3-89 2N5429 2N5429 3-101
2N5194 2N5194 3-89 2N5430 2N5430 3101
2N5195 2N5195 3-89 2N5466 2N6545 3-221
2N5202 2N5428 3101 2N5467 2N6545 3221
2N5239 2N6306 318 INBATT 2N5339 397
2N5240 2N6545 3221 2N5478 2N5339 397
2N5241 2N3802 3-60 2N5479 2N5339 397
2N5264 2N6249 3-164 2N5480 2N5339 3-97
2N5284 2N5339 3-97 2N5490 MJE3055T 3-904
2N6285 2N5339 3-97 2N5491 MJE3055T 3-904
2N5286 2N6191 3-158 2NB492 2N6292 3151
2N5287 2N6191 3-158 2N5493 2N6292 3-151
2N5293 2N6123 3-154 2N5494 MJE3055T 3904
2N5294 26123 3-154 G495 MJE3055T 3-904
2N5295 2NB121 3-154 2N5496 2N6292 3-151
2N5296 2N6121 3-154 2N5497 2N6292 3-151
2N5297 2N6122 3-154 2N5508 2N5428 3101
INS298 2N6122 3-154 2N5539 2N6379 319
2N5301 2N5301 3-93 2N5559 MJ15001 3710
2N5302 2N5302 3-93 2NB575 2N5685 3112
2N5302JAN 2N5302JAN 393 2N5578 2N5685 3112
2N53024TX 2N53024TX 3-93 2N5598 2N5428 3-101
2NB302JTXV 2N53024TXV 3-93 2N5600 2N5428 3-101
2N5303 2N5303 3-93 2N5602 2N5428 310
2N5303JAN 2N5303JAN 3-93 2N5604 2N5430 3101
2N5303JTX 2N5303JTX 393 2N5606 2N5428 3-101
INS3034TXY INSI03ITXV 393 2NB610 2N5428 310
2N5325 2N5339 397 2N5612 2N5430 3-101
2N5333 2N6303 3-32 2N5614 2N3448 318
N334 2N5337 3-97 2NB616 2N3448 3-18
2N5335 2N6337 397 2N5618 2N3448 3-18
2N5336 2N5336 397 2N5629 2N5629 3-105
2N5337 2N5337 3.97 2N5630 2N5630 3105
2N5338 2N5338 3-97 2N5631 2N5631 3-105
2N5339 2N5339 3-97 2N5632 2N5882 3123
2N5339JAN 2N5338JAN 397 IND633 MJI15001 3710
2N5339JTX 2NS339JTX 397 2N5634 MJ15001 3-10
2N5339JTXV 2N5339JTXV 3-97 2N5651 2N3585 3-20
ANS344 2NB211 3161 2N5655 2N5655 3-109
2N5345 2N6212 3-161 2N5656 2N5656 3-109
2N5346 2N5339 3-97 2N5657 2N5657 3-108
2N5347 2N5339 397 2N5660 2N3585 320
2N5348 2N5339 3-97 2N5661 2N3584 320

*Consult Motorola if a direct replacement is necessary.
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TABLE 1 — METAL TO-204, TO-204AE (continued)

Resistive Switching

IcCont | VCEO(sus) . ts t fr Pp (Case)

Amps Volts Device Type hFe @lIg ns HS @l MHz Watts

Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
15 MJ16012 7 min 15 09 typ [0.15 typ 10 175
2N6836 10/30 10 3 0.35 10 10 175
500 MJ16010A 5 min 15 3 04 10 175
850+ MJ12022 5 min 15 0.1 typ 10 175
16 100 BD318 25 min 5 1 200
2N5629 2N6029 25/100 8 1.2typ | 1.2 typ 8 1 200
120 2N5630 2N6030 20/80 8 1.2typ { 1.2typ 8 1 200
140 2N3773 2N6609 15/60 8 1.1typ | 1.5typ 8 4 150
2N5631 2N6031 15/60 8 1.2typ | 1.2 typ 8 1 200
200 MJ15022 MJ15023 15/60 8 5 250
250 MJ15024 MJ15025 15/60 8 5 250
18 160 BUX41N 8 min 12 1.2 0.25 12 8 120
20 60 2N3772 15/60 10 2 150
2N6282## 2N6285# # 750/18k 10 25typ | 25typ 10 a# 160
75 2N5039 20/100 10 1.5 0.5 10 60 140
80 2N5303 2N5745 15/60 10 2 1 10 2 200
2NE283## 2N6286## 750/18k 10 25typ | 25typ 10 44 160
90 2N5038 | 20/100 12 1.5 0.5 12 60 140
100 IN6284## 2N62874## 750/18k 10 25typ | 2.5typ 10 a4 160
125 BUX40 8 min 15 1 0.25 15 8 120
140 MJ15003 MJ15004 25/150 5 2 250
160 BUV1IN 10 min 15 1.2 0.25 15 8 150
200 BUV1I1 10 min 12 1.8 04 12 8 150
MJ13330 8/40 10 3.5 0.7 10 5to 40 175
250 BUV12 10 min 10 15 0.5 10 8 150
MJ13331 8/40 10 35 0.7 10 5to 40 175
350 MJ10000# # 40/400 10 3 1.8 10 10# 175
MJ10004## 40/400 10 1.5 0.5 10 104 175
400 MJ10001## 40/400 10 3 1.8 10 10# 175
MJ10005# # 40/400 10 1.5 0.5 10 104 175
MJ13333 10/60 5 4 0.7 10 175
450 MJ10008## 30/300 10 2 0.6 10 8# 175
MJ16014 5 min 20 2.7 0.35 20 250
MJ16016 7 min 20 2.2 0.25 20 250
2N6837 10/30 15 2.5 0.25 15 250
500 MJ100094# 30/300 10 2 0.6 10 8# 175
MJ13335 10/60 5 4 0.7 10 175
700 BUT15## 15 min 12 25 08 12 175
750 MJ10024# # 50/600 20 5 18 10 250
850 MJ10025# # 50/600 20 5 18 10 250

* V(BRICEX- # [hfel @ 1 MHz, ## Darlington {continued)

D JAN, JTX, JTXV Available
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TABLE 13 — POWER SWITCHING TRANSISTORS (continued)

Resistive Switching

2-25

I?\cm‘::nst Vc\!;ool(tssus) Device Type hee | @lc ,:ss ,:fs @1 Mfll;z PI\)I\I(:;:E) Case
Max Min NPN PNP Min/Max | Amp | Max Max Amp | Min | @ 25°C JEDEC/MOT
4 30 BD185 15 min 2 20 40 TO-225AA/77
45 BD785 BD786 20 min 50 15 TO-225AA/77
60 2N4877 20/100 4 15 0.5 4 30 10 TO-205AD/79
BD189 15 min 2 20 40 TO-225AA/77
BD787 BD788 20 min 2 50 15 TO-225AA/77
80 BD789 BD790 10 min 2 40 15 TO-225AA/77
100 BD791 BD792 10 min 2 40 15 TO-225AA/77
5 80 2N5337 2N6191 60/240 2 2 0.2 2 30 10 TO-205AD/79
100 2N5339 2N6193 60/240 2 2 0.2 2 30 10 TO-205AD/79
7 60 2N6315 2N6317 20/100 25 1 0.8 25 4 90 TO-213AA/80
80 2N5428 60/240 2 2 0.2 2 30 80 TO-213AA/80
2N6316 2N6318 20/100 2.5 1 0.8 2.5 4 90 TO-213AA/80
100 2N5430 60/240 2 2 0.2 2 30 60 TO-213AA/80
75 60 2N3447 40/120 5 2 0.35 5 10 115 TO-204/1
80 2N3448 40/120 5 2 0.35 5 10 115 TO-204/1
8 120 MJE15028 MJE15029 20 min 4 0.4 typ |0.18 typ 5 30 50 TO-220/221A
150 MJE15030 MJE15031 20 min 4 0.4 typ | 0.18 typ 5 30 50 TO-220/221A
10 60 2N5877 2N5875 207100 4 1 0.8 4 4 150 TO-204/1
80 2N5878 2N5876 20/100 4 1 0.8 4 4 150 TO-204/1
15 60 2N5881 2N5879 20/100 6 1 0.8 6 4 160 TO-20411
80 2N5882 2N5880 20/100 6 1 0.8 6 4 160 TO-204/1
18 160 BUX41N 8 min 12 1.2 0.25 12 8 120 TO-2041
20 75 2N5039 20/100 10 15 0.5 10 60 140 TO-204/1
80 2N5303 2N5745 15/60 10 2 1 10 2 200 TO-204/1
90 2N5038 20/100 12 15 0.5 12 60 140 TO-204/1
125 BUX40 8 min 15 1 0.25 15 8 120 TO-204/1
160 BUV1IN 10 min 15 1.2 0.25 15 8 150 TO-204/1
25 60 2N5885 2N5883 201100 10 1 0.8 10 4 200 TO-204/1
80 2N5886 2N5884 20/100 10 1 0.8 10 4 200 TO-20411
2N6436 30/120 10 1 0.25 10 40 200 TO-204/1
100 2N6338 2N6437 30/120 10 1 0.25 10 40 200 TO-204/1
120 2N6339 2N6438 30/120 10 1 0.25 10 40 200 TO-20411
125 BUV10 10 min 20 1.2 0.25 20 8 150 TO-204/1
BUV1ON 10 min 20 1.55 0.45 15 10 175 TO-204/1
140 2N6340 30/120 10 1 0.25 10 40 200 TO-204/1
150 2N6341 30/120 10 1 0.25 10 40 200 TO-2041
30 40 2N5301 2N4398 15/60 15 2 1 10 2 200 TO-204/1
60 2N5302 2N4399 15/60 15 2 1 10 2 200 TO-204/1
90 BUX39 8 min 20 1 0.25 20 8 120 TO-2041
{continued)




MOTOROLA

Il SEMICONDUCTOR

TECHNICAL DATA

2N5301
2N5302
2N5303

HIGH-POWER NPN SILICON TRANSISTORS

® High Collector-Emitter Sustaining Voltage —
VCEO(sus) = 80 Vdc (Min) @ Ic = 200 mAdc (2N5303)
® | ow Collector-Emitter Saturation Voltage —
VCE(sat) = 0.75 Vdc (Max) @ Ic = 10 Adc (2N5301, 2N6302)
1.0 Vdc (Max) @ | = 10 Adc (2N5303)
® Excellent Safe Operating Area —
200 Watt dc Power Rating to 30 Vdc (2N5303)

® Complements to PNP 2N4398, 2N4399 and 2N5745

... for use in power amplifier and switching circuits applications.

20 AND 30 AMPERE
POWER TRANSISTORS

NPN SILICON

40-60-80 VOLTS
200 WATTS

*MAXIMUM RATINGS

Rating Symbol | 2N6301 | 2N56302 | 2N5303 Unit
Collector-Emitter Voltage VCEQ 40 60 80 Vdce
Collector-Base Voltage Ves 40 60 80 Vde
Collector Current — Continuous Ic 30 30 20 Adc
Base Current '8 —175 Adc
Total Device Dissipation @ T¢=25°C Pp -—200 —— Watts

Derate above 25°C —114 w/°c
Operating and Storage Junction T4Tstg ~—— -66 to +200 — °c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symboi Max Unit
Thermal Resistance, Junction to Case 6jc | 0.875 oc/iw
Thermal Resistance, Case to Ambient fcA 34 oc/W

*Indicates JEDEC Registered Data.
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. ALL RULES AND NOTES ASSOCIATED WITH
REFERENCED T0-204AA OUTLINE SHALL APPLY.

[ MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
Y D OV D Y
B | — | 2108 | — | 08%
€ | 635 | 825 | 0.250 | 03%
D | 097 | 109 | 0.038 | 0043
E | 140 | 177 | 0055 | 0070
F 30.05BSC | 1,187 BSC
G 1092 BSC 043085C |
H 5.4 BSC 0.215 BSC
J 16.80 BSC 0666 BSC
K_| 1118 [ 1218 | 0440 | 0.480
@ | 384 | 419 | 0151 | 0.965
R | — | 2667 | — | 100
U | 4835 | 533 | 0130 | 0210
v | 384 | 419 [ 051 | 0165
CASE 1-06
TO-204AA
(TO-3}
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ELECTRICAL CHARACTERISTICS (T¢ = 25° unless otherwise noted)

i Characteristic [ Symbol T  Min T Max [ Unit ]
“QFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage {Note 1} VCEO(sus) Ve
(ic = 200 mAde, ig = 0) 2N6301 40 -
2N5302 80 -
2N5303 80 -
Collector Cutoff Current IcEO mAdc
{VGE = 40 Vdc, Ig = O) 2N6301 - 5.0
(Vg = 60 Vdc, tg = 0) 2N5302 - 5.0
(VCE = 80 Vdc, Ig = 0) 2N5303 - 5.0
Collector Cutoff Current ICEX mAdc
{Vcg = 40 Vdc, VEB(off) = 1.6 Vdc} 2N5301 - 1.0
{VCE = 60 Vdc, VgB(off) = 1.5 Vdc) 2N5302 - 1.0
{VCE = 80 Vde, Vgpg(off) = 1.5 Vdc) 2N5303 - 1.0
Collector Cutoft Current ICEX mAdc
{VCE = 40 Vdc, VEB{of) = 1.5 Vdc, T¢ = 150°C) 2N5301 - 0
(VCE = 60 Vdc, VEg(off) = 1.6 Vdc, T = 150°C) 2N5302 - 10
{VCE = 80 Vde, VEB(off) = 1.5 Vde, T¢ = 150°C) 2N5303 - 10
Coltector Cutoff Current IcBO mAdc
(Vcg = 40 Vdc, Ig = 0) 2N5301 - 10
(Vg = 60 Vdc, Ig = 0) 2N5302 B 1.0
(Vg = 80 Vde, Ig = 0) 2N5303 - 1.0
Emitter Cutoff Current lego - 5.0 mAdc
(VBEg = 5.0 Vde, Ic = 0)
ON CHARACTERISTICS
BC Current Gain (Note 17 hre -
*{ig = 1.0 Ade, Vg = 2.0 Vdc) ALL TYPES 40 -
*{tG = 10 Ade, Vg = 2.0 Vdc) 2N5303 15 60
*{i¢c =15 Adc, Vg = 2.0 Vdc) 2N6§301,2N5302 15 80
(i¢ = 20 Ade, Vg = 4.0 Vdc) 2N5303 5.0 -
(I = 30 Ade, Vg = 4.0 Vdc) 2N5301,2N5302 5.0 -
*Collector-Emitter Saturation Vottage (Note 1) VCE(sat) Vde
{ic = 10 Adc, Ig = 1.0 Adc) 2N5301,2N5302 - 0.75
{ic = 10 Adc, Ig = 1.0 Adc) 2N5303 - 1.0
(Ic =15 Adc, 1g = 1.5 Ade) 2N5303 - 1.6
(I = 20 Adc, Ig = 2.0 Adc) 2N5301,2N5302 - 2.0
{ic = 20 Adc, Ig = 4.0 Adc) 2N5303 - 20
{Ic = 30 Ade. 1g = 6.0 Adc) 2N5301,2N5302 - 3.0
[*Base-E mitter Saturation Voltage (Note 1) VBE (sat) vde
{ic = 10 Adc, Ig = 1.0 Adc) ALL TYPES - 17
{ic = 16 Adc, Ig = 1.5 Adc) 2N5301,2N5302 - 18
(ic = 15 Adc, Ig = 1.5 Adc} 2N5303 - 20
{Ig = 20 Adc, 1g = 2.0 Adc) 2N5301,2N6302 - 25
{Ic = 20 Adc, Ig = 4.0 Adc) 2N5303 - 25
|*Base-Emitter On Voltage (Note 1) VgE{on) Vvdc
(Ic = 10 Ade, VGE = 2.0 Vdc) 2N5303 - 15
{lg = 15 Adc, Vg = 2.0 Vdc) 2N5301,2N5302 - 1.7
(I = 20 Adc, Vg = 4.0 Vdc) 2N5303 - 25
{Ic = 30 Adc, Vg = 4.0 Vdc) 2N5301,2N5302 - 3.0
*DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product fr 20 - MHz
{ic = 1.0 Adc, Vg = 10 Vdc, f = 1.0 MHz)
Small-Signal Current Gain hte 40 - -
{lg = 1.0 Adc, Vg = 10 Vdc, f = 1.0 kH2)
*SWITCHING CHARACTERISTICS
Tse Time [ = 10 ut
- (Ve = 30 vde, I = 10 Adc, g1 =1g2 = 1.0 Adc)
Storage Time tg - 20 us
—
Fall Time 1 - 1.0 us

*Indicates JEDEC Registered Data.
Note 1: Pulse Test: Pulse Width < 300 us, Duty Cycls < 2.0%.

SWITCHING TIME EQUIVALENT TEST CIRCUITS

FIGURE 2 — TURN-ON TIME
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FIGURE 3 — TURN-OFF TIME
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2N5301,2N5302, 2N5303

FIGURE 4 — THERMAL RESPONSE
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Ig, COLLECTOR CURRENT (uA)

heE, DC CURRENT GAIN

RBE, EXTERNAL BASE-EMITTER
RESISTANCE (OHMS)

2N5301,2N5302, 2N5303

FIGURE 9 — DC CURRENT GAIN
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FIGURE 11 — EFFECTS OF BASE-EMITTER RESISTANCE
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FIGURE 13 — COLLECTOR CUT-OFF REGION
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FIGURE 10 — COLLECTOR SATURATION REGION

20

TTT

I
Ty=250¢ {444

08

04

0.01  0.02

005 0.1 0.2 05 1.0 20
18, BASE CURRENT (AMP}

FIGURE 12 - “ON” VOLTAGES
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FIGURE 14 — TEMPERATURE COEFFICIENTS
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