ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Moatorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement Number Part Number Repl. k Number
MJ723 MJ12002 3-637 MJD44H1 MJD44H11 3-808
MJ802 MJg02 3526 MJD44H11-1 MJD44H11-1 3-808
MJ804 MJ12004 3644 MJD4sH MJD45H1 3-808
MJ8100 2N6193 3-158 MJD45H11-1 MJD45H11-1 3-808
MJ8500 MJ8501 3-546 MJD47 MJD47 3812
MJ8501 MJ8501 3-546 MJD47-1 MJD47-1 3-812
MJ8502 MJ8502 3-552 MJD50 MJD50 3-812
MJ8503 MJ8503 3-552 MJD50-1 MJD50-1 3-812
MJ8504 MJ8504 3-558 MJD6036 MJD6036 3-848
MJ8505 MJ8505 3-558 MJD6036-1 MJD6036-1 3-848
MJ900 MJ900 3-528 MJD6039 MJD6039 3-848
MJ901 MJ901 3528 MJD6039-1 MJD6039-1 3-848
MJ920 2N6298 3147 MIET01 MJE2955 3-904
MJ921 2N6299 3-147 MJE102 MJE2955 3-904
MJD112 MJO112 3-816 MJE103 MJE2955 3-904
MJD1121 MJD1121 3-816 MJE104 MJE2955 3-504
MJD117 MJD117 3816 MJE105 MJE105 3-860
MJD1171 MJO117-1 3816 MJE105K TIP42A 3-1083
MJD122 MJD122 3-822 MJE1090 MJE1030 —
MJD12211 MJD12211 3822 MJE1091 MJE1093 —
MJD127 MID127 3-822 MJE?092 MJIE1092 —
MJD127-% MJD1271 3-822 MJE1093 MJE1093 -
MJD13003 MJD13003 3-854 MJE1100 MJE1100 -
MJD13003-1 MJD13003-1 3-822 MJEN101 MJETI01 -
MJD148 MJD148 3-828 MJE1102 MJE1102 —
MJD148-1 MJD148-1 - MJE1103 MJET103 -
MJD200 MJD200 3-832 MJE12007 MJE12007 3-936
MJD200-1 MJD200-1 3832 MJE12%0 2N5988 33
MJD210 MJD210 3832 MJE1291 2N5988 3131
MJD210-1 MJD210-1 3832 MJE13002 MJE13002 3-938
MJD29 MJD31 3797 MJE13003 MJE13003 3-938
MJD29-1 MJD31-1 3.797 MJE13004 MJIE13004 3.944
MJD2955 MJD2955 3-844 MUE13005 MJUE13005 3-944
MJD2955-1 MJD2955-1 3-844 MJE13006 MJE13006 3-950
MJD29C MJD31C 3797 MJE13007 MJE13007 3-950
MJD29C1 MJD31CI 3797 MJUE13008 MJE13008 3-958
MJD30 MJD32 3797 MJE13009 MJE13009 3-958
MJD30-1 MJD32-1 3797 MJE13070 MJE13070 3-966
MJD3055 MJD3055 3-844 MJE13071 MIE16002 3-976
MJD3055-1 MJD3055-1 3-844 MJE1320 MJE1320 3-892
MJD30C MJD32C 3797 MJE15028 MJE15028 3972
MJD30C1 MJD32C1 3797 MJUE15029 MJE15029 3972
MJD31 MJD31 3797 MJIE15030 MJE15030 3972
MJD31-1 MJD31-1 3797 MJE15031 MJE15031 39712
MJD31C MJD31C 3797 MJUE16002 MJE16002 3-976
MJD31C MJD31C1 3-797 MJE16004 MJE16004 3-976
MJD32 MJD32 3797 MJE16032 MJE16032 3-984
MJD32-1 MJD32-1 3797 MJUE16034 MJE16034 3-984
MJD32C MJD32C 3797 MJE1660 MJE1660 3-898
MJD32C1 MJD32C1 3797 MJE1661 MJUE1661 3-898
MJD340 MJD340 3840 MJE170 MJE170 3-862
MJD340-1 MJD340-1 3-840 MJEI71 MJE171 3-862
MJD350 MJD350 3-840 MJE172 MJE172 3-862
MJD350-1 MJD350-1 3-840 MJUE180 MJE180 3-862
MJD41C MJD41C 3-801 MJIE181 MJE181 3-862
MJD41CH MJD41CY 3-840 MJE182 MJE182 3-862
MJD4a2C MJD4a2C 3-801 MJE200 MJE200 3-866
MJD42C-1 MJD42C-1 3-840 MJE201 MJE3055 3-904
MJD44E3 MJD44E3 3-805 MJE2010 TIP42 3-1083
MJD44E3-1 MJDA4E3-1 3-805 MJE2011 TIP42A 3-1083

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

Resistive Switching
IcCont | VCEO(sus) . tg tf fr Pp (Case)
Amps Volts Device Type hEE @Ig us us @lc | MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C

3 45 BD176 40/250 0.156 3 30
BD176.6 40/100 a.15 3 30

BD176.10 63/160 0.15 3 30

BD176.16 100/250 0.15 3 30

60 MJE181 MJE171 50/250 0.1 0.6typ {0.12 typ 0.1 50 12.5

80 BD179 8D180 40/250 0.16 3 30

BD179.6 BD180.6 40/100 0.15 3 30

BD179.10 BD180.10 63/160 0.15 3 30

BD179.16 BD180.16 100/250 0.15 3 30
MJE182 MJE172 50/250 0.1 0.6typ |0.12 typ 0.1 50 125

200 BUY49P 30 min 0.5 25 20

4 30 BD185 15 min 2 20 40
40 2N5190 2N5193 25/100 1.5 0.4typ | 0.4 typ 1.5 2 40

MJE521 MJE37 40 min 1 40

2N6037## 2N6034## 750/18k 2 1.7typ | 1.2 typ 2 25 40

45 BD437 8D438 40 min 2 3 36

BD675## BD676# # 750 min 1.5 40

BD675A# # BD676A## 750 min 2 40

BD785 BD786 20 min 2 50 15

BD776+## 750 min 2 20 15

60 BD189 15 min 2 20 40

BD440 25 min 2 3 36

BD6E77## BD678## 750 min 1.5 40

BD677A## BDE78A## 750 min 2 40

BD787 BD788 20 min 2 50 15

BD777## BD778## 750 min 2 20 15

2N5191 2N5194 25/100 15 O4typ | 04 typ 15 2 40

MJEBOO# # MJE700## 750 min 15 1# 40

MJE801## MJIE701## 750 min 2 14 40

2N6038## 2N6035## 750/18k 2 1.7typ | 1.2 typ 2 25 40

80 2N5192 2N5195 25/100 1.5 04typ | 0.4 typ 15 2 40

BD441 BD442 15 min 2 3 36

BD679#+# BD680# # 750 min 15 40

BD679A## BD680A# # 750 min 2 40

BD789 BD790 10 min 2 40 15

BD779## BD780## 750 min 2 20 15

MJE240 MJE250 40/200 0.2 0.15 typ | 0.07 typ 2 40 15

MJE241 MJE251 40/120 0.2 0.15 typ | 0.07 typ 2 40 15

MJEB02# # MJE702## 750 min 15 1# 40

MJEBO03## MJE703## 750 min 2 14 40

2N6039# # 2N6036# # 750/18k 2 1.7typ | 1.2 typ 2 25 40

100 BD681## BD682## 750 min 1.5 40

BD791 BD792 10 min 2 40 15

MJE243 MJE253 40/120 0.2 0.15 typ | 0.07 typ 2 40 15

MJE244 MJE254 25 min 0.2 [0.15 typ | 0.07 typ 2 40 15

5 25 MJE200 MJE210 45/180 2 0.13 typ {0.035 typ 2 65 15

® Case 77 (Style 3), # |hfe| @

1 MHz, ## Darlington




MOTORO

- SEMICONDUCTOR ]

TECHNICAL DATA

NPN
MJE200
PNP
MJE210

COMPLEMENTARY SILICON POWER
PLASTIC TRANSISTORS

. designed for low voltage, low-power, high-gain audio amplifier
applications.

® Collector-Emitter Sustaining Voltage —
VCEQ(sus) = 25 Vdc (Min) @ I = 10 mAdc

® High DC Current Gain — hgg = 70 (Min) @ I = 500 mAdc
=45 (Min) @ I¢ = 2.0 Adc
=10 {Min) @ I = 5.0 Adc

® | ow Collector-Emitter Saturation Voltage
VCE(sat) = 0.3 Vdc (Max) @ I = 500 mAdc
= 0,75 Vdc (Max) @ I = 2.0 Adc

® High Current-Gain - Bandwidth Product
fr = 65 MHz (Min) @ I = 100 mAdc

® Annular  Construction for Low Leakage — Icgo =100 nAdc @ Rated Vg

5 AMPERE

POWER TRANSISTORS
COMPLEMENTARY SILICON

25 VOLTS
15 WATTS

MAXIMUM RATINGS
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3
} STYLE 1:
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Rating Symbot Value Unit

Collector-Base Voltage ven 40 Vdc
Collector-Emitter Voltage VCEO 25 Vdc
Emitter-Base Voltage VEBg 8.0 Vdc
Collector Current  Continuous Ic 5.0 Adc

Peak 10
Base Current ¥ 1.0 Adc
Total Power Dissipation @ Tg = 25°C Pp 15 Watts
Derate above 25°C 0.12 w/°c
Total Power Dissipation @ Tp = 25°C Po 1.5 Watts
Derate above 25°C 0.012 w/oc
Operating and Storage Junction Ty Tstg -65 to +150 oc
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermat Resistance, Junction to Case 2C 8.34 oc/w
Thermal Resistance, Junction to Ambient AN 83.4 oc/w
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NOTES:
1. DIMENSIONING AND TCLERANCING PER ANSI
Y14.5M, 1982
2. CONTHOLLING DIMENSION: INCH.
_MILUMETERS | INCHES |
DM [ MIN_ | MAX_| MIN [ MAX
A 11.04 0426 | 0435
(B | 774 | 0295 | 0306
L€ 266_| 0095 | 0105
D 066 | 0020 | ©.026
L F | 293] 317 [ om5 | 0125
G 2.39 BSC 0.084 BSC
H 127 | 241 ] 0050 | 009 |
[4 [ 03T 063 ] 0015 | 0025 |
[ K | 1a61 | 1663 | 0575 | 0655
M 3 TYP 3
Q 376 401 0.148
R 1.15 139 | 0045 | 0.085
s 064 | 088 | 0025
u 369 | 393 | 0.5 § O
v 102 - 0.040 —
CASE 77-06

TO-225AA TYPE
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MJE200, NPN, MJE210, PNP

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

L Characteristic Symbol l Min ] Max Unit J
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voitage (1) VCEO(sus) 25 - Vdc
{lc = 10 mAdc, Ig = 0}
Collector Cutoff Current Iceo
{(Vce = 40 Vdc, Ig = 0) - 100 nAdc
(Vgp = 40 Vde, Ig = 0, T = 125°C) - 100 wAdc
Emitter Cutoff Current lEBO nAdc
(Vgg = 8.0 vde, I = 0) - 100
ON CHARACTERISTICS
DC Current Gain (1) hrg -
({Ig = 800 mAdc, Vcg = 1.0 Vdc) 70 —
(I = 2.0 Adc, Vg = 1.0 Vdc) a5 180
(¢ = 5.0 Adc, Vg = 2.0 Vdc) 10 -
Collector-Emitter Saturation Voltage (1) VCE (sat) Vde
{Ic = 600 mAdc, Ig = 50 mAdc) - 03
{Ig = 2.0 Adc, Ig = 200 mAdc) - 0.75
(Ic = 5.0 Adc, Ig = 1.0 Adc) - 18
Base-Emitter Saturation Voitage (1} VBE (sat) - 2.5 Vde
{ic = 5.0 Adc, Ig = 1.0 Adc)
Base-Emitter On Voltage (1) VBE({on} - 16 Vdc
{Ic = 2.0 Adc, Vg = 1.0 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product {2) fr 65 - MHz
(Ig = 100 mAdc, Veg = 10 Vdc, frag = 10 MH2)
Output Capacitance Cop pF
(Ve = 10 Vdc, Ig = 0, £ = 0.1 MHz) MJE 200 - 80
MJE210 — 120
(1) Pulse test: Pulse Width = 300 us, Duty Cycle = 2.0%.
(2) f7 = | hee| @ ftest
FIGURE 2 — SWITCHING TIME TEST CIRCUIT FIGURE 3 — TURN-ON TIME
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FIGURE 4 — THERMAL RESPONSE
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hpg, DC CURRENT GAIN

V, VOLTAGE (VOLTS)

Oy, TEMPERATURE COEFFICIENTS (mV/0C)

MJE200, NPN, MJE210, PNP

NPN PNP
MJE200 MJE210
FIGURE 8 — DC CURRENT GAIN
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FIGURE 10 — TEMPERATURE COEFFICIENTS
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