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Part Number Replacement Replacement Number Part Number Repl I Number
MJE202 MJE3055 3-904 MJE2801 MJE2801 3902
MJUE2020 TiP4t 3-1083 MJE2801K MJE280° T 3-802
MJE2021 TIP41A 3-1083 MJE2801T MJE2801T 3-902
MJE203 MJE3055 3904 MJE2S TIP29 3-1071
MJE204 MJE3055 3904 MJE2901 MJIE2901 3-902
MJE205 MJE3055 3904 MJE2301K MJE2955T 3-904
MJE2050 MJE200 3-866 MJE2ST MJE2956T 3-904
MJE2055 MJE3055 3904 MJE2955 MJE2955 3-904
MJE205K TIP41A 3-1083 MJIE2955K MIE2955T 3-904
MJE2090 TIP125 3-1098 MJE2955T MJE2955T 3-904
MJE2081 TIP125 3-1098 MJE2SA TIP29A 3-107
MJE2092 TiP126 3-1098 MJE29B TIP298 3107
MJE2093 TIP126 3-1098 MJE2SC TIP29C 3107
MJE210 MJE210 3-866 MJE30 TIP30 3107
MJE2100 TIP120 3-1098 MJE3055 MJE3055 3-904
MJE2101 TIP120 3-1098 MJE3055K MJE3055T 3-904
MJE2102 TiP121 3-1098 MJE3055T MJE3055T 3-904
MJE2103 TIP121 3-1098 MJE30A TIP30A 3-10Mm
MJE2150 MJE210 3-866 MJE30B TIP308 307N
MJUE2160 TIP48 3-1087 MJE30C TIP30C 3107
MJE220 MJE181 3-862 MJE3 TIP31 31073
MJE221 MJE181 3-862 MJE1A TIP3iA 3-1073
MJE222 MJE181 3-862 MJE31B TIP31B 3-1073
MJE223 MJE182 3-862 MJE31C TIP31C 31073
MJE224 MJE182 3-862 MJE32 TIP32 31073
MJE225 MJE182 3-862 MJE32A TIP32A 3-1073
MJE230 MJE171 3-862 MJE32B TiP328 3-1073
MJE231 MJE171 3-862 MJE32C TIP32C 31073
MJE232 MJE171 3-862 MJE33 Tipa1 3-1083
MJE233 MJET72 3-862 MJE3300 2N6037 3136
MJE234 MJE172 3-862 MJE3301 2N6038 3-135
MJE235 MJE172 3-862 MJE3302 2N6039 3135
MJE2360 MJE2360T 3-900 MJE3310 2N6034 3135
MJE2360T MJE2360T 3-900 MUE331 2N6035 3135
MJE2361 MJE2361T 3-900 MJUE3312 2N6036 3135
MJE2361T MJE2361T 3-900 MJE3370 MJE370 3-882
MJE2370 TIP32 3-1073 MIE3371 2N5193 3-89
MJE2371 TIP32A 31073 MJE33A TIP41A 3-1083
MJE240 MJE240 3-870 MJE33B TIP41B 3-1083
MJE241 MJE241 3-870 MJE33C TIP41C 3-1083
MJE242 MJE243 3870 MJE34 TIP42 3-1083
MJE243 MJE243 3-870 MJE340 MJE340 3-876
MJE244 MJE244 3870 MJE340K TiP48 3-1087
MJE2480 TIP31 31073 MJE341 MJE34 3-878
MJE2481 TIP31A 3-1073 MJE341K TIP47 3-1087
MJE2482 2N6121 3-154 MJE3439 MJE3439 3-908
MJE2483 2N6122 3154 MJE344 MJE344 3-878
MJE2490 TiP32 31073 MJE3440 MJE3440 3-908
MJE2491 TIP32A 3-1073 MJE344K TIP47 3-1087
MJE250 MJE250 3870 MJE345 MJE3439 3908
MJE251 MJE251 3870 MJE34A TIP42A 3-1083
MJE252 MJE253 3870 MJE34B TIP42B 3-1083
MJE2520 TIP31 31073 MJE34C TIP42C 3-1083
MJE2521 TIP31A 31073 MJE350 MJE350 3-880
MJE2522 TIP31 3-1073 MJE3520 MJES20 3-886
MJE2523 TIP31A 3-1073 MJE3521 2N5190 385
MJE253 MJE253 3-870 MJE370 MJE370 3.882
MJE254 MJE253 3-870 MJE370K TIP32 31073
MJE270 MJE270 3874 MJE371 MJE371 3884
MJE271 MJE271 3-874 MJE371K TIP32 3-1073

*Consult Motorola if a direct replacement is necessary.
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TABLE 7 — PLASTIC TO-225 Type (Formerly TO-126 Type)

STYLE 1: STYLE 3:
PIN 1. EMITTER PIN 1. BASE
2. COLLECTOR 2. COLLECTOR
3. BASE 3. EMITTER
CASE 77-06
Resistive Switching
IcCont | VCEO(sus) . ts tf fr Pp (Case)
Amps Volts Device Type hEeE @lc | ws us | @ic | MHz | Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C

0.3 250 MJE3440 40/160 0.02 15 15
350 MJE3439 40/160 0.02 15 15

0.5 150 MJE341 25/200 0.05 15 20.8
200 MJE344 30/300 0.05 15 20.8

250 2N5655 30/250 0.1 3.5typ | 0.24 typ 0.1 10 20

BD157 30/240 0.05 20

300 BD158 30/240 0.05 20

BD232 20 min 0.15 20
MJE340 MJE350 30/240 0.05 20.8

2N5656 30/250 0.1 3.5typ [0.24 typ 0.1 10 20

350 2N5657 30/250 0.1 3.5typ {0.24 typ 0.1 10 20

BD159 30/240 0.05 20

1 40 2N4921 2N4918 20/100 0.5 0.6typ | 0.3 typ 0.6 3 30
60 2N4922 2N4919 20/100 05 0.6typ | 0.3 typ 05 3 30

80 2N4923 2N4920 20/100 05 0.6typ | 0.3 typ 0.5 3 30

15 45 BD165 BD166 15 min 0.5 6 20
BD13% BD136 40/250 0.15 12,5

BD135.6 BD136.6 40/100 0.15 12.5

BD135.10 BD136.10 63/160 0.15 125

BD135.16 BD136.16 100/250 0.16 125

60 BD167 15 min 0.5 € 20

BD137 BD138 40/250 0.15 12.5

BD137.6 BD138.6 40/100 0.15 12,5

BD137.10 BD138.10 63/160 0.15 12.5

BD137.16 BD138.16 100/250 0.15 12,5

80 BD169 15 min 0.5 € 20

BD139 BD140 40/250 0.15 125

BD139.6 BD140.6 40/100 0.15 125

BD139.10 BD140.10 63/160 0.15 125

BD139.16 BD140.16 100/250 0.15 12.5

300 MJE13002¢ 5/25 1 0.7 1 g 40

400 MJE13003¢ 5/25 1 0.7 1 5 40

2 45 BD234 25 min 1 k] 25
60 BD235 BD236 25 min 1 ki 25

80 BD237 25 min 1 3 25

100 MJUE270# # MUE271## 1.5k min 0.12 6 15

3 30 MJE520 MJE370 25 min 1 25
40 MJE180 MJE170 50/250 0.1 0.6typ | 0.12 typ 0.1 50 12,5

® Case 77 (Style 3), # |hg| (@ 1 MHz, ## Darlington {continued)



MOTOROLA
m SEMICONDUCTOR I MIE350
TECHNICAL DATA

PLASTIC MEDIUM POWER PNP

SILICON TRANSISTOR 0.5 AMPERE
. . . designed for use in line-operated applications such as low power, POWE’EPTgIt:\('ISO'?\lTOR
line-operated series pass and switching regulators requiring PNP
capability.
e High Collector-Emitter Sustaining Voltage — 300 VOLTS
VCEO(sus) = 300 Vdc @ Ic = 1.0 mAdc 20 WATTS

® Excelient DC Current Gain —
hege = 30-240 @ I = 50 mAdc

® Plastic Thermopad Package!

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage Vv 300 vd q ™
em CEQ c V) F —-"C
Emitter-Base Voltage VEg 3.0 Vdc g—" ~—TI;‘£L¥ '.._
Collector Current — Continuous Ic 500 mAdc : Ii M
Total Power Dissipation @ T¢ = 26°C Po 20 Watts * i i
Derate above 26°C 0.16 w/oc 1 i * STYLE1:
K

<

Characteristic Symbol Max Unit

J -

] G h—R
s (#5000 ® (A ®[8®]

o {lizam @ o]0

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!

ELECTRICAL CHARACTERISTICS (T¢ = 26°C unless otherwise noted) L MENSION: INCH

23
Operating and Storage Junction TJ,T“g -65 to +150 oc I PIN 1. EMITTER
Temperature Range H l ; ggsLéECTOR
K |l
THERMAL CHARACTERISTICS

Thermal Resistance, Junction to Case 6,c 6.25 oc/w -

[ Chiaracteristic ] Symbol [ Min l Max [ Unit J __@
DIM | MIN | Max
OFF CHARACTERISTICS A 0425 | 043
[] 0295 | 0.305
Coliector-Emitter Sustaining Voltage VCEO(sus) 300 - Vdc [ 0.095 | 0105 |
¢ = 1.0 mAdc, Ig = 0) D 0020 | 0.02
F 0115 | 0125
Collector Cutoft Current Ic8o - 100 nAdc G 0.094 BSC
(Vg = 300 vdc, Ig = 0) H 0.050 | 0.095
N J . 0015 | 0025
Emitter Cutoff Current IEBO - 100 uAdc X T a6 | 1663 | 0575 | 0.65
{Vgg = 3.0 Vde, Ic = 0} [ TIVP TP
Q | 376 ] 201 ] 0148 | 0158
ON CHARACTERISTICS R 115 | 139 1 0.045 | 0055
S | 064 088 0025 | 0035 |
DOC Current Gain hee 30 240 - 1] 369 | 393 | 0145 | 0155
{ic = 50 mAdc, Vg = 10 Vdc) v | w2 ] - [oow | —
CASE 77-06
TO-225AA TYPE
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MJE350

hFE, DC CURRENT GAIN

Ig, COLLECTOR CURRENT (mA)

FIGURE 1 - DC CURRENT GAIN FIGURE 2 — "ON” VOLTAGES
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FIGURE 3 — ACTIVE-REGION SAFE OPERATING AREA FIGURE 4 — TEMPERATURE COEFFICIENTS
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"FIGURE 5 — POWER DERATING

" T u
There are two limitations on the power handling ability of a E 16 \\
transistor: average junction temperature and second breakdown. ; _
Safe operating area curves indicate I - Vg limits of the transistor =
that must be observed for reliable operation; i.e., the transistor o 12 N
must not be subjected to greater dissipation than the curves indi- E
cate. &
The data of Figure 3 is based on T jy(pk) = 150°C; T is variable 2 8.0
depending on conditions. Second breakdown pulse limits are valid < \
for duty cycles to 10% provided TJ(pk, < 1509C. At high case g \
temperatures, thermal limitations will reduce the power that can T 40 -
be handled to values less than the limitations imposed by second 2 \
breakdown. - - ~
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