ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Repl Repl. Number Part Number Repl Repl Number

KSB744A MJEIT1 3-862 MJ10005 MJ10005 3-576
KSB772 MJE170 3-862 MJ10006 MJ10006 3-582
KSB794 MJE701 3-888 MJ10007 MJ10007 3-582
KSB795 MJE703 3-888 MJ10008 MJ10008 3-588
KSB834 2N6125 3154 MJ10009 MJ10009 3-588
KSC1507 MJE2360T 3-900 MJ1001 MJ1001 3.528
KSC1520 MJE3440 3-908 MJ10011 MJ10011 3-594
KSC1520A MJE2360T 3-900 MJ10012 MJ10012 3-596
KSC2073 MJE15030 3972 MJ10013 MJ10014 3-600
KSC2233 TIPA1C 3-1083 MJ10014 MJ10014 3-600
KSC2233 TIP41C 3-1083 MJ10015 MJ10016 3-606
KSC2334 MJE15028 3972 MJ10016 MJ10016 3-606
KSC2335 MJE13007 3-950 MJ10020 MJ10020 3611
KSC2517 TIP41C 3-1083 MJ10021 MJ10021 3611
KSC2688 MJE3439 3-908 MJ10022 MJ10022 3-617
KSC2690 MJE340 3-876 MJ10023 MJ10023 3-617
KSC2690A MJE340 3-876 MJ10024 MJ10024 3-623
KSC2749 MJIH16008 3-742 MJ10025 MJ10025 3-623
KSC2752 2N5657 3109 MJ10044 MJ100t6 3-606
KSD288 TIP41A 3-1083 MJ10047 MJ10021 3611
KSD362 D44H11 3518 MJ10048 MJ10021 3611
KSD363 MJE15028 3-972 MJ108 MJ12003 3-642
KSD401 MJE15030 3972 MJ11011 MJ11o1m 3-629
KSD526 2N6122 3154 MJ11012 MJ11012 3-629
KSD560 SE9302 - MJ11013 MJ11013 3-629
KSD568 Da4H11 3-518 MJ11014 MJ11014 3629
KSD569 Da4h11 3-518 MJ11015 MJ11015 3-629
KSD708 D45HM! 3518 MJ11016 MJ11016 3-629
KSD73 D44H8 3518 MJ11017 MJ11017 3631
KSD794 MJE180 3-862 MJ11018 MJ11018 3-631
KSD794A MJE181 3-862 MJ11019 MJ11019 3-631
KSD818 MJH16032 3-984 MJ11020 MJ11020 3-631
KSD819 MJH16032 3-984 MJ11021 MJ11021 3-631
KSD820 MJH16032 3-984 MJ11022 MJ11022 3-631
KsDa21 MJH16032 3-984 MJ11028 MJ11028 3-635
KSD868 MJH16032 3-984 MJ11029 MJ11029 3-635
KSD869 MJH16032 3-984 MJ11030 MJ11030 3-635
KSD870 MJH16032 3-984 MJ11031 MJ11031 3-635
KSD871 MJH16032 3-984 MJ11032 MJ11032 3-635
KSD880 2N6122 3-154 MJ11033 MJ11033 3-635
KSD8g2 MJE180 3-862 MJ1200 2N6300 3147
KSD985 MJEBO1 3-888 MJ12002 MJ12002 3-637
KSD986 MJESO3 3-888 MJ12003 MJ12003 3-642
MDS1678 MJE181 3-862 MJ12004 MJ12004 3644
MDS20 2N5655 3-109 MJ12005 MJ12005 3-650
MDS21 2N5656 3-108 MJ12005D MJ12005D 3-652
MDS26 MJE180 3-862 MJ1201 2N6301 3-147
MDS27 MJE181 3-862 MJ12010 MJ12010 3-658
MDS60 MJE350 3-880 MJ12020 MJ12020 3-660
MDS73 MJETTS 3.862 MJ12021 MJ12021 3-660
MDS74 MJE172 3-862 MJ12022 MJ12022 3-660
MDS75 MJE253 3870 MJ13010 2N6547 3-225
MDS76 MJE181 3-862 MJ13014 MJ13014 3-670
MDS77 MJETT1 3-862 MJ13015 MJ13015 3-670
MJ1000 MJ1000 3-628 MJ13018 MJ13330 3-694
MJ10000 MJ10000 3-564 MJ13019 MJ13331 3-694
MJ10001 MJ10001 3-564 MJ13070 MJ13070 3-676
MJ10002 MJ10002 3-570 MJ13071 MJ16002 3-726
MJ10003 MJ10002 3-570 MJ13080 MJ13080 3-682
MJ10004 MJ10004 3576 MJ13081 MJ16006 3742

*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) i ts t fr Pp (Case)
Amps Volts Device Type hfFg @ Ig uns Hns @lI¢ MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
25 60 2N5885 2N5883 20/100 10 1 0.8 10 4 200
80 2N5886 2N5884 20/100 10 1 0.8 10 4 200
2N€436 30/120 10 1 0.25 10 40 200
100 2N6338 2N6437 30/120 10 1 0.25 10 40 200
120 2N6339 2N6438 30/120 10 1 0.25 10 40 200
125 BUV10 10 min 20 1.2 0.25 20 8 150
BUV10N 10 min 20 1.5 0.45 15 10 175
140 2N6340 30/120 10 1 0.25 10 40 200
150 2N6341 30/120 10 1 0.25 10 40 200
500 BUT14## 15 min 16 2.8 0.8 16 175
28 400 BUT13## 20 min 20 2.6 0.8 18 175
30 40 2N3771 15/60 15 2 150
2N5301 2N4398 15/60 15 2 1 10 2 200
60 2N5302 2N4399 15/60 15 2 1 10 2 200
MJI11012## | MJ11011## 1k min 20 a# 200
90 BUX39 8 min 20 1 0.25 20 8 120
MJ11014## | MJI11013#4## 1k min 20 a# 200
100 2N6328 6/30 30 3 200
MJ802 MJ4502 25/100 75 2 200
120 MJ11016## | MJ110154# 1k min 20 a4 200
325 BUV23e 8 min 16 1.8 0.4 16 8 250
400 BUS98e 8 min 20 2.3 04 20 250
BUXg8 3 0.8 20 250
450 BUS98Ae 8 min 16 23 04 16 250
BUXS98A 3 0.8 16 250
MJ16020e 5 min 30 1.8 0.2 20 250
MJ16022e 7 min 30 0.15 20 250
40 160 BUV21Ne 10 min 40 1 0.2 40 250
200 BUV21e 10 min 25 1.8 04 25 8 150
250 BUSS52e 15 min 40 350
BUV22e 10 min 20 1.1 0.35 20 8 250
350 MJ1002204 # 50/600 120 25 0.9 20 250
400 MJ10023e# # 50/600 10 25 0.9 20 250
700 BUT35e## 15 min 24 4 1.2 24 250
50 60 2N5685e 2N5683e 15/60 25 05typ | 0.3typ 25 2 300
MJ11028e## | MJ11029e# # 400 min 50 300
80 2N5686e 2NE684e 15/60 25 0.5typ | 0.3typ 25 2 300
2N6377¢ 30/120 20 0.8 0.25 20 30 250
90 MJ11030e## | MJ110310## 400 min 50 300
100 2N6274e 2N6378e 307120 20 0.8 0.25 20 30 250
120 2N6275¢ 2N6379¢ 30/120 20 0.8 0.25 20 30 250
MJ11032e## | MJ11033e## 400 min 50 300
125 BUV20e 10 min 50 1.2 0.25 50 8 250
150 206277 30/120 20 08 0.25 20 30 250
® Modified TO-3 60 mil pins, # |hfg| «« 1 MHz, ## Darlington (continued)

D JAN, JTX, JTXV Available
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TABLE 12 — POWER DARLINGTONS (continued)

Resistive Switching
IcCont | VCEQ(sus) . tg % |hfel @ | Pp (Case)
Amps Volts Device Type hge @l¢c ns us @I¢c | 1MHz | Watts Case

Max Min NPN PNP Min/Max | Amp Max Max | Amp Min @ 25°C JEDEC/MOT

10 400 MJ10012 100/2k 6 15 15 6 175 TO-204/1

600 MJ10014e 10/250 10 25 0.8 10 175 TO-204/1

12 60 2N6057 2N6050 750718k 6 1.6 typ [1.5typ 6 a 150 TO-204/1

80 2N6058 2N6051 750/18k 6 1.6typ [1.5 typ 6 4 150 TO-204/1

100 2N6059 2N6052 750/18k 6 1.6 typ | 1.5 typ 6 150 TO-204/1

1000 BUT16e 5 min 8 33 1.5 8 150 TO-204/1

15 60 2N6576 2k/20k 4 2 7 10 10/200 120 TO-204/1

90 2N6577 2k/20k 4 2 7 10 10/200 120 TO-204/1

120 2N6578 2k/20k 4 2 7 10 10/200 120 TO-204/1

150 MJ11018 MJ11017 100 min 15 3 175 TO-204/1
MJH11018 MJH11017 100 min 15 3 150 TO-218/340

200 MJ11020 MJ11019 100 min 15 3 175 TO-204/1
MJH11020 MJH11019 100 min 15 3 150 TO-218/340

250 MJ11022 MJ11021 100 min 15 3 175 TO-204/1
MJH11022 MJH11021 100 min 15 3 150 TO-218/340
500 BUT51P 40 min 5 1.1 0.16 10 125 TO-218/340D

20 60 2N6282 2N6285 750/18k 10 25typ |25typ| 10 4 160 TO-204/1
MJH6282 MJH628% 750/18k 10 25typ {25typ| 10 4 125 TO-218/340

80 2N6283 2N6286 750/18k 10 25typ {25typ| 10 4 160 TO-20411
MJH6283 MJH628¢€ 750/18k 10 25typ |25 typ 10 4 125 TO-218/340

100 2N6284 2N6287 750/18k 10 25typ |25typ| 10 4 160 TO-204/1
MJH6284 MJH6287 750/18k 10 25typ (2.5 typ 10 4 126 TO-218/340

350 MJ10000 40/400 10 3 1.8 10 10 175 TO-204/1

MJ10004e 40/400 10 1.5 0.5 10 175 TO-204/1

400 MJ10001 40/400 10 3 18 10 10 175 TO-204/1

M.J10005e 40/400 10 1.5 0.5 10 175 TO-20411

450 MJ10008e 30/300 10 2 0.6 10 8 175 TO-204/1

500 MJ10009e 30/300 10 2 0.6 10 8 175 TO-204/1

700 BUT15e 15 min 12 25 0.8 12 175 TO-204/1

750 MJ10024¢ 50/600 5 5 1.8 10 250 TO-204/1

850 MJ10025e 50/600 5 5 1.8 10 250 TO-204/1

25 500 BUT14e¢ 15 min 16 2.8 08 16 175 TO-204/1

28 400 BUT13e 20 min 20 2.6 0.8 18 175 TO-204/1

30 60 MJ11012 MJ11011 1k min 20 200 TO-204/1

90 MJ11014 MJ11013 1k min 20 200 TO-204/1

120 MJ11016 MJ11015 1k min 20 200 TO-204/1
40 350 MJ10022e¢ 50/600 10 2.5 0.9 20 250 TO-204/197
400 MJ10023e 50/600 10 25 0.9 20 250 TO-204/197
700 BUT35e 15 min 24 4 1.2 24 250 TO-204/197
50 60 MJ11028 MJ11029 400 min 50 300 TO-204/197

# Darlington with speed-up diode. {continued)
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PNP NPN
MOTOROLA
MI11011 MJ11012
|
. MICONDUCTOR MI11013 MI11014 |
MI11015 MJ11016

HIGH-CURRENT COMPLEMENTARY
SILICON TRANSISTORS

30 AMPERE
for use as output devices in complernentary general purpose
amplifier applications DARLINGTON
POWER TRANSISTORS
COMPLEMENTARY SILICON
¢ Monolithic Construction with Built-In Bese-Emitter

| 60-120 VOLTS
Shunt Resistor 200 WATTS

® High DC Current Gain  hgg = 1000 {Min) @ I = 20 Adc |

® Junction Temperature to +200°C

MAXIMUM RATINGS
Rati Symbol MJIT1011{MJIT1013[MJ11015 Unit
2tng ymbol IMJ11012[MJ11014]MJIT1016 "
Collector-Emitter Voltage VCEO 60 90 120 Vde
Collector-Base Voltage Vee 60 90 120 Vdc
Emitter-Base Voltage VER 5 Vdc
Collector Current Ic 30 Adc
Base Current ¥ 1 Adc
Total Device Dissipation @ T - 25°C Po 200 Watts
Derate above 25°C @ T¢ -~ 100°C 115 w/°c
Operating and Storage unction T1Tsig -55 to 4200 °c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rayc 087 oc/w
Maximum Lead Temperature for To 27% °c
Soidering Purposes for «2 10 Seconds.
#{p01310008 8 7] vos|
NOTES:
1. DIMENSIONING AND TOLERANCING FER ANSI
Y14.3M, 1982
FIGURE 1 — DARLINGTON CIRCUIT SCHEMATIC 2 CONTROLLING DIMENSION INCH
3. ALLRULES AND NOTES ASSOCIATED WITH
Collector Collector REFERENCED TO-204AA OUTLINE SHALL APPLY.
PNP NPN e
M311011 MJ11012 _ MILLIMETERS INCHES |
MJ11013 mJ11014 | a | b L MINCLMAX
MJ11015 MJ11016 | -4 S T N B
B | e 0.830
| "t 0250 | 035 2 EMITTER
Base © Base | ) 0038 | 0043 CASE COLLECTOR
-l LE 0055 | 0070 |
| 118785C
| 0.430 BSC ;
X 221685C !
3 ess8sC  CASE 1-06
------- - et To20a
~ | tos0 (TO-3)
Emitter Emitter 2190 | 0210
0151 | 0.165
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PNP MJ11011, MJ11013, MJ11015
NPN MJ11012, MJ11014, MJ11016

ELECTRICAL CHARACTERISTICS (T¢

259C unless otherwise noted.)

Characteristic

| symba ] Min T Niax Unit ]

OFF CHARACTERISTICS

[Cottector Emitter Breakdown Voltage! 1)
flc 100 mAdc, g OF MJ11011.MIT1012
MIT11013.MI11014

MJ11015MJ11016

V(BR)CEO Vdc

Collector Emitter Leakage Current
(VCE 60 Vdc, Rgg 1 k ohm)
(Vg 90 Vde, Rge 1 kohm)
(VCE 120 Vde, Rgg 1 kobm)
{VCE 60 Vde, Rgg 1k ohm,

T 150°C)
(Veg 90 Vdc, Rgg
Te - 150°C)
120 Vdc, Rgg
Tc  150%C

MJT10Y1,MJIT1012
MJIT1613MI11014
MITT015MITTIDI6
MITT011.MITT012

1k ohm, MJ11013,MJ11014

1 kohm, MJI1015 MIT1016

ICeR mAdc

Ermitter Cutaff Current
(Vge 5Vde.lc O

E80 - 5 mAde

Collector Emitter Leakage Current
(Veg 50 Vde, I 0)

ICEO - 1 mAde

ON CHARACTERISTICS{1)

DC Cureent Gan
g 20 Ade, Ve
(¢ 30 Adc, Vi

b Vde)
5 Vel

heg _
1000 -
200 -

Callector-Emitter Saturation Voltage
c 20 Ade, Ig < 200 mAdc)
(Ic 30 Ade, lg 300 mAdc)

VCE(sat) Ve

Base-Emitter Saturation Voltage
Ic 20 Ade, g 200 mAc)
IC 30 Ade, Ig - 300 mAdc)

VBEsat) Vele

DYNAMIC CHARACTERISTICS

Magnitude of Common Emitter Small-Signal Short Cireuit
Forward Current Transter Rato

g 10 Adc, Vg - 3Vde, t 1 MHz)

e 4 - NH 2

(1) Pulse Test- Puise Width - 300 us, Duty Cycle -+ 2.0%
FIGURE 2 — DC CURRENT GAIN (1)
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FIGURE 4 — “ON"” VOLTAGES (1)
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There are two timitations on the power handiing atnlity of a
transistOr: average junction temperature and secondary breakdown

Safe operating area curves indicate {c Vg Jimits of the transistor
that must be observed for reliable operation; e.g., the transistor

hte, SMALL-SIGNAL CURRENT GAIN (NORMALIZED}

I¢, COLLECTOR CURRENT (AMP}
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FIGURE 3 — SMALL-SIGNAL CURRENT GAIN
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FIGURE 5 — ACTIVE REGION DC SAFE OPERATING AREA
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VCE, COLLECTOR EMITTER VOLTAGE (VOLTS)
must not be subjected to greater dissipation than the curves indicate
At high case temperatures, thermal limitations will reduce the
power that can be handled to values less than the limitations «m
posed by secondary breakdown



