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BIPOLAR POWER TRANSISTORS SELECTOR GUIDE

SELECTION BY PACKAGE

CASE 340G-02

Ic Range VcE Range Pp
Package (Amps) (Volts) (Watts)
TO-204AA
(TO-3) 4-30 40-1500 90-250
CASE 1-07
CA-\I-SOE-ZI%L;Q\I?OS 50-80 60-1000 150-300
CASDEPQgQ-W 0.5-10 40-400 12.5-20
CASEZAGgA-B 0.5-10 40-400 12.5-20
= ) CASE 340D.02 5.0-25 60-1500 80-150
g -
a\ TO-220AB
P 4 CASE 221A-09 0.5-15 30-1800 30-125
/
ISOLATED
lﬂl TO-220 TYPE 1-12 80-450 20-45
CASE 221D-02
< TO-225AA
/\/ (TO-126 TYPE) 0.3-5.0 25-400 12.5-40
/ CASE 77-09
@Q/J (10247 v
SOT-223
1
w CASE 318E-04 3.0 30 200
CASSEO?_581-06 3.0 30 2.0(2)
10264 15-16 200-250 250

(1) Tested on 1" sq. FR4 Board
(2) Tested on 1" sq., 2 oz. copper




Table 1. PLASTIC TO-220AB — CASE 221A-09, Style 1

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

0.5 350 MJE2361T 40 min 0.1 10 typ 30
1 100 TIP29C TIP30C 15/75 1 0.6 typ 0.3typ 1 3 30
250 TIP47 30/150 0.3 2typ 0.18typ | 0.3 10 40
400 TIP50 MJE5731A 30/150 0.3 2typ 0.18typ | 0.3 10 40
2 60 TIP110(2) TIP115(2) 500 min 2 1.7 typ 1.3typ 2 25(1) 50
100 TIP112(2) TIP117(2) 500 min 2 1.7typ 1.3typ 2 25(1) 50
450/1000 | BUX85 30 0.1 35 1.4 1 4 50
450/1000 | MJE18002 14/34 0.2 3 0.17 1 12 typ 40
3 80 TIP31B TIP32B 25 min 1 0.6 typ 0.3typ 1 3 40
100 TIP31C TIP32C 25 min 1 0.6 typ 0.3typ 1 3 40
4 80 D44C12 D45C12 40/120 0.2 1 40 typ 30
400/700 MJE13005 6/30 3 3 0.7 3 4 60
5 60 TIP120(2) TIP125(2) 1k min 3 1.5 typ 1.5 typ 3 4(1) 65
100 TIP122(2) TIP127(2) 1k min 3 1.5 typ 1.5 typ 4 4(1) 75
400/700 BUL45 14/34 0.3 1.7 0.15 1 12 typ 75
450/1000 | MJE16002 5 min 5 3 0.3 3 80
550/1200 | MJE18204 18/35 0.5 2.75 0.2 2 12 75
6 80 TIP41B TIP42B 15/75 3 04typ | 0.15typ 3 3 65
100 TIP41C TIP42C 15/75 3 04typ | 0.15typ 3 3 65

400/700 BUL146 14/34 0.5 1.75 0.15 3 14 typ 100
7 70 2N6292 2N6107 30/150 2 04typ | 0.15typ 3 4 40
150 BU407 30 min 15 0.75 5 10 60
8 60 TIP100(2) TIP105(2) 1k/20k 3 1.5typ 1.5typ 3 4(1) 80

100 BDX53c(2) BDXx54c(2) 750 min 3

TIP102(2) TIP107(2) 1k/20k 3 15typ 15typ 3 4(1) 80
150 MJE15030 MJE15031 20 min 4 30 50
250 MJE15032 MJE15033 50 min 1 30 50
350 MJE13007 5/30 5 0.7 5 80
MJE5852 15 min 2 0.5 4 80

400/700 BUL147 14/34 1 25 0.18 2 14 typ 125
10 60 MJE3055T MJIE2955T 20/70 4 75
80 2N6388(2) 2N6668(2) 1k/20k 5 20(1) 65
D44H11 D45H11 40 min 4 05typ | 0.14typ 5 50 typ 50
100 BDx33c(2) BDXx34c(2) 750 min 3 3 70

12 400/700 MJE13009 6/30 8 3 0.7 8 4 100
15 80 D44VH10 D45VH10 20 min 4 0.5 0.09 8 50 typ 83
100 BDW42(2) BDW47(2) 1k min 5 1typ 1.5 typ 5 4 85

M) |hegl @ 1 MHz
(2) Darlington
Devices listed in bold, italic are Motorola preferred devices.



Table 2. PLASTIC TO-225AA Type
(Formerly TO-126 Type) — CASE 77-09, Styles 1 & 3

Device Type Resistive Switching
IcCont VCEO(sus) tg tf fr Pp (Case)
Amps Volts hEe @Ic Hs us @lIc MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
0.3 350 MJE3439 40/160 0.02 15 15
0.5 200 MJIE344 30/300 0.05 15 20.8
250 2N5655 30/250 0.1 35typ | 0.24typ | 0.1 10 20
300 MJE340 MJE350 30/240 0.05 20.8
350 2N5657 30/250 0.1 35typ | 0.24typ | 0.1 10 20
1 40 2N4921 2N4918 20/100 0.5 0.6typ 0.3typ 0.5 30
80 2N4923 2N4920 20/100 0.5 0.6 typ 0.3typ 0.5 30
15 45 BD135 BD136 40/250 0.15 12.5
80 BD139 BD140 40/250 0.15 12.5
400 MJIE13003(1) 5/25 1 4 0.7 1 40
2 80 BD237 BD238 25 min 1 25
100 MIE270(1)(2) | MIE271(D)() | 1.5k min 0.12 15
3 60 MJE181 MJE171 50/250 0.1 06typ | 0.12typ | 0.1 50 12,5
80 MJE182 MJE172 50/250 0.1 06typ | 0.12typ | 0.1 50 12,5
4 40 MJE521 MJE371 40 min 40
45 BD437 BD438 40 min 36
60 BD440 25 min 36
BD677(2) BD678(2) 750 min 15 40
BD787 BD788 20 min 2 50 15
2N5191 2N5194 25/100 15 0.4 typ 0.4 typ 15 2 40
MJIES00(2) MJIE700(2) 750 min 15 113) 40
80 2N5192 2N5195 25/100 1.5 0.4 typ 0.4 typ 1.5 2 40
BD679(2) BD680(2) 750 min 15 40
BD679A (2) BD680A (2) 750 min 40
BD789 BD790 10 min 40 15
MJIES02(2) MJE702(2) 750 min 1.5 13) 40
MJIES03(2) MJIE703(2) 750 min 13) 40
2N6039(2) 2N6036(2) 750/18k 1.7typ 1.2typ 2 25 40
100 BD681(2) BD682(2) 750 min 15 40
MJE243 MJE253 40/120 0.2 0.15typ | 0.07 typ 40 15
5 25 MJEZ200 MJE210 45/180 2 0.13typ | 0.035typ 65 15
(1) case 77, Style 3
(2) Darlington
3@ 1MHz
Table 3. SO-8 — CASE 751-06, Style 16
Device Type Resistive Switching
IcCont VCEO(sus) ts tf fr  |Pp(Case)
Amps Volts hge @Ic us us @Ic MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
3 30 MMDJ3NO3BJT | MMDJ3PO3BJT 50 1 3 2




Table 4. SURFACE MOUNT POWER PACKAGES
DPAK — CASE 369A-13 and 369-07

Device Type Resistive Switching PO
IcCont VCEO(sus) ts tf fT (Case)
Amps Volts heg @Ic us us @ Ic MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
0.5 300 MJD340 MJD350 30/240 0.05 15
1 250 MJID47 30/150 0.3 2 0.2 0.3 10 15
350 MJD5731 30/175 0.3 1.5 0.2 0.3 10 15
400 MJD50 30/150 0.3 0.2 0.3 10 15
15 400 MJD13003 5/25 1 4 0.7 1 4 15
100 MJID112(2) MJID117(2) 1000 min 2 1.7 13 2 25(1) 20
40 MJD31 MJID32 10 min 1 0.6 0.3 1 3 15
100 MJD31C MJID32C 10 min 1 0.6 0.3 1 3 15
4 45 MJD148 30 min 4 3 20
80 MJID6039(2) MJID6036(2) 1k/12k 2 1.7 1.2 2 25 20
100 MJID243 MJID253 40/180 0.2 0.16 0.04 1 40 12.5
25 MJD200 MJID210 45/180 2 0.15 0.04 2 65 12.5
100 MJD41C MJD42C 15/75 3 0.4 0.15 3 3 20
80 MJID44H11 MJID45H11 40 min 4 0.5 0.14 5 50 typ 20
100 MiD122(2) MiD127(2) 1k/12k 4 15 2 4 4(1) 20
10 60 MJD3055 MJD2955 20/100 4 1.5 1.5 3 2 20
80 MJID44E3(2) 1k min 5 2 0.5 10 20
) |hpgl @ 1 MHZ
@ Darlington
Table 5. SOT-223 — CASE 318E-04, Style 1
Device Type Resistive Switching
IcCont VCEO(sus) tg tf fr |Pp(Case)
Amps Volts hee @Ic us us @Ic MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
3 30 MMJT9410 MMJT9435 50 1 0.8
Table 6. LARGE PLASTIC TO-264 — CASE 340G-02
Device Type Resistive Switching
IcCont VCEO(sus) ts tf fT Pp (Case)
Amps Volts heg @lc us us @lc MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
15 200 MJL3281A MJL1302A 60/175 0.1 30 typ 200
650/1500 MJIL16218 4/11 12 2.5typ 170
16 250 MJL21194 MJL21193 25/75 200
16 250 MJIL21196 MJL21195 25/75 200




Case 221D-02 is UL RECOGNIZED for its isolation feature. Case 221D-02 has been evaluated to 3500 volts RMS. Actual isolation rating depends
on specific mounting position and maintaining required strike and creepage distances.

Table 7. PLASTIC (ISOLATED TO-220 TYPE) — CASE 221D-02, UL RECOGNIZED: File #E69369

Device Type Resistive Switching PO
IcCont | VCEO(sus) | VCES ts tf fr (Case)
Amps Volts Volts hre @ lc us us @Ic | MHz Watts
Max Min Min NPN PNP Min/Max | Amp Max Max Amp Min @ 25°C
1 250 MJIF47 30/150 0.3 2typ 0.17typ | 0.3 10 28
2 400 700 | BUL44F 14/34 02 | 2.75(3) 0.23) 1 13 typ 25
1000 | MJF18002 14/34 0.2 | 2.753) | 0.175(3) 1 13 typ 25
100 MJF31C MJF32C 10 min 1 0.6 0.3 1 3 28
100 MJIF122(2) | MIUF127(2) 2000 min 3 1.5typ 15typ 3 4(1) 28
400 700 | BUL45F 14/34 0.3 1.73) 0.15(3) 1 12 typ 35
450 1000 | BUT11AF 10min | .005 4 0.8 2.5 40
1000 | MJF16002 5 min 5 3 0.3 3 40
1000 | MJF18004 14/34 0.3 1.7(3) 0.15(3) 1 13 typ 35
6 250 550 | MJF16204 5 min 6 1.5(3) 0.15(3) 1 10 45
400 700 | BUL146F 14/34 0.5 2.5(3) 0.15(3) 3 14 typ 40
450 1000 | MJF18006 14/34 0.5 3.2(3) 0.15(3) 3 14 typ 40
8 80 MJF6107 30/90 2 05typ | 0.13typ 2 4 35
150 MJF15030 | MJF15031 40 min 3 1typ 0.15 typ 3 30 35
400 700 | MJF13007 5/30 5 3 0.7 5 4 40
BUL147F 14/34 1 2.5(3) 0.18(3) 2 14 typ 45
450 1000 | MJF18008 16/34 1 2.753) | 0.18(3) 2 13 typ 45
10 60 MJF3055 MJF2955 20/100 4 — — — 2 40
80 MJIF44H11 | MIF45H11 40/100 4 05typ | 0.14typ 5 40 35
100 MJIF6388(2) | MIF6668(2) 3k/20k 3 1.5 typ 1.5 typ 20(1) 40
12 400 700 | MJF13009 6/30 8 3 0.7 8 8 40

M |hpgl @ 1 MHz
2) Darlington
(3) Switching tests performed w/special application simulator circuit. See data sheet for details.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.




Table 8. METAL TO-204AA (Formerly TO-3) — CASE 1-07
TO-204AE — CASE 197A-05, Style 1

Device Type Resistive Switching
IcCont VCEO(sus) ts tf fr Pp (Case)
Amps Volts heg @lc S us @lc MHz Watts
Max Min(8) NPN PNP Min/Max | Amp Max Max Amp Min @ 25°C

4 250 MJ15020 MJ15021 30 min 1 20 150

8 80 MJ1001(2) 1k min 3 90
10 80 2N3716 2N3792 30 min 3 03typ | 0.4typ 5 4 150
MJ3001(2) MJ2501(2) 1k min 5 150

250 MJ15011 MJ15012 20/100 2 200

325 MJ413 20/80 0.5 25 125

400 MJ10012(2) 100/2k 6 15 15 6 175

12 100 2N6059(2) 2N6052(2) 750/18k 6 16typ | 1.5typ 6 4(1) 150
15 60 2N3055 MJ2955 20/70 4 0.7typ | 0.3typ 4 25 115
120 MJ15015 MJ15016 20/70 4 0.7typ | 0.3typ 4 1 180

140 MJ15001 MJ15002 25/150 4 2 200

200 MJ3281A MJ1302A 60/175 0.1 30 typ 250

400/650 | MJ16110 6/20 15 0.8typ | 0.1typ 10 175

16 140 2N3773 2N6609 15/60 11typ | 1.5typ 8 4 150
200 MJ15022 MJ15023 15/60 5 250

250 MJ21194 MJ21193 25/75 4 250

250 MJ21196 MJ21195 25/75 5 250

20 80 2N6283(2) 2N6286(2) 750/18k 10 25typ | 25typ 10 4(1) 160
100 2N6284(2) 2N6287(2) 750/18k 10 25typ | 25typ 10 4(1) 160

140 MJ15003 MJ15004 25/150 2 250

400 MJ13333 10/60 4 0.7 10 175

500 MJ10009(2) 30/300 10 2 0.6 10 8(1) 175

25 60 2N5885 2N5883 20/100 10 1 0.8 10 4 200
150 2N6341 30/120 10 1 0.25 10 40 200

30 60 2N5302 2N4399 15/60 15 2 1 10 2 200
100 MJ802 MJ4502 25/100 7.5 2 200

120 MJ11016(2) MJ11015(2) 1k min 20 4(1) 200

400/1000 | BUX98 8 min 20 3 0.8 20 250

450/850 | MJ16020 5 min 30 1.8 0.2 20 250

40 400 MJ10023(2) 50/600 10 25 0.9 20 250
50 80 2N5686 2N5684 15/60 25 05typ | 0.3typ 25 2 300
120 MJ11032(2) MJ11033(2) 400 min 50 300

125 BUV20 10 min 50 1.2 0.25 50 8 250

400 MJ10015(2) 10 min 40 25 1 20 250

60 80 MJ14002 MJ14003 15/100 50 300

W) |hegl @ 1 MHz

(2) parlington




BIPOLAR TRANSISTOR SWITCHMODE AND LAMP BALLAST PRODUCTS

RATED Vg AND PACKAGE
D.C. 400 VOLTS 450 VOLTS 500 VOLTS 700 VOLTS 800-900 VOLTS 1000 VOLTS 1600 VOLTS
CURRENT  [*15_220 and T0-220 and 0218 10218
RATING Fully TOo-204 | TO-247 Fully TO-204 TO-220 TO-204 TO-220 TO-220 TO-204 TO-247 TO-220 TO-220
TO-247 TO-247
Isolated Isolated
BUL44 MJE18002
2-4A BULA4F MIF18002 BUL44D2 MJE1320 MJE1800D2 MJE18604D2
MJE16002
BUL45 MJF16002 MJE18204
5A BULASE MIE18004 MJH16002 MIF18204 MJ16002A MJH16002A BUL45D2
MJF18004
MJE16106
6-8A BUL146 wawmmwm MJ16006 MJH16006 MJ16006A MJH16006A
BUL146F
MJE18008
BUL147 MJF18008 MJIW16206
8-10A BUL147F MIE18009 MIWL6212 MJ16018 MJW16018
MJF18009
MJW16010 MJW16010A
15A MJ16110 | MIW16110 MJ16010 MIW16012 MJ16010A MIW16210
20A MJ16014
30A MJ16020
New MJE/MJF18000 Series of advanced bipolar challenge MOSFETSs in low cost off-line SMPS to 100 kHz. Applications specific BULxxx Series are designed for use in electronic lamp ballasts.
HORIZONTAL CRT DEFLECTION TRANSISTOR SELECTOR GUIDE
_ Monitor Description _ Horizontal Scan Freq. _ CRT Size Pixel Size Transistor Diode
Monochrome
Low Resolution to Mid Resolution 15-50 kHz 12-15in. >1024 x 768 MJIE/MJF16204 MURB860E
MJIW16206 MR/MUR10120E
High Resolution 50-100 kHz 15-19in. >2000 x 1600 MJIW16210 MR/MUR10120E
MJIW16212 MR/MUR10150E
Ultra-High Resolution >100 kHz 19-24in. >2000 x 2000 MJL16218 MR/MUR10150E
Color
Low Resolution 15-22 kHz 12-15in. >320 x 200 BUS08A MURS5150E
Mid Resolution 22-50 kHz 12-15in. >1024 x 768 BUS08A MUR5150E
MJIW16206 MR/MUR10120E
High Resolution 50-90 kHz 17-27in. >1280 x 1024 MJIW16210 MR/MUR10120E
MJIW16212 MR/MUR10150E
) ) ) MIw16210(1) MUR8100E(1)
Ultra-High Resolution >90 kHz 17-27in. >1600 x 1280 MIL16218 MR/MUR10150E
(1) use two in parallel.
APPLICATIONS LITERATURE DL111/D Bipolar Power Data Book 0 Motorola, Inc. 1998
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