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Complementary Darlington
Power Transistors

DPAK For Surface Mount Applications

MJD112 (NPN),
MJD117 (PNP)

Designed for general purpose power and switching such as output or
driver stages in applications such as switching regulators, converters,
and power amplifiers.

Features

® ] ead Formed for Surface Mount Applications in Plastic Sleeves
(No Suffix)

® Straight Lead Version in Plastic Sleeves (“~1” Suffix)

® Electrically Similar to Popular TIP31 and TIP32 Series

® NJV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AEC-Q101
Qualified and PPAP Capable

® These Devices are Pb—Free and are RoHS Compliant*

*For additional information on our Pb-Free strategy and soldering details, please
download the onsemi Soldering and Mounting Techniques Reference Manual,
SOLDERRM/D.
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SILICON
POWER TRANSISTORS
2 AMPERES
100 VOLTS, 20 WATTS

DPAK DPAK-3
CASE 369C CASE 369D

MARKING DIAGRAMS

|-
o AYWW YWW
J11xG J J11xG ]
|-
DPAK DPAK-3
A = Assembly Location
Y = Year
WW = Work Week
X =2o0r7
G = Pb-Free Package

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 8 of this data sheet.

Publication Order Number:
MJD112/D
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MAXIMUM RATINGS

MJD112 (NPN), MJD117 (PNP)

Rating Symbol Max Unit
Collector-Emitter Voltage VcEo 100 Vdc
Collector-Base Voltage VcB 100 Vdc
Emitter-Base Voltage VEB 5 Vdc
Collector Current Ic Adc
Continuous )
Peak 4
Base Current Is 50 mAdc
Total Power Dissipation Pp W
@ Tg=25°C 20 W/°C
Derate above 25°C 0.16
Total Power Dissipation (Note1) Pp W
@ Ta=25°C 1.75 W/°C
Derate above 25°C 0.014
Operating and Storage Junction Temperature Range Ty, Tstg -651to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction-to—Case Royc 6.25 °C/W
Thermal Resistance, Junction-to—-Ambient (Note 1) Roua 71.4 °C/W
1. These ratings are applicable when surface mounted on the minimum pad sizes recommended.
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MJD112 (NPN), MJD117 (PNP)

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

Characteristic | Symbol | Min | Max | Unit

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (Note 2) VCEO(sus) Vdc
(Ic =30 mAdc, Ig = 0) 100 -

Collector Cutoff Current Iceo uAdc
(Vce =50 Vdc, Ig = 0) - 20

Collector Cutoff Current lcBo uAdc
(Vo = 100 Vdc, Ig = 0) - 20

Emitter Cutoff Current lEBO mAdc
(Vg =5Vdc, Ig =0) - 2

Collector-Cutoff Current lcBO uAdc
(Vcg =80 Vdc, Ig = 0) - 10

Emitter—Cutoff Current lEBO mAdc
(Vge =5 Vdc, I =0) - 2

ON CHARACTERISTICS

DC Current Gain hre -
(Ic = 0.5 Adc, Vgg = 3 Vdc) 500 -
(Ic = 2 Adc, Vg = 3 Vdo) 1000 12,000
(I = 4 Adc, Ve = 3 Vdc) 200 -

Collector-Emitter Saturation Voltage VeE(sat) Vdc
(Ic = 2 Adc, Ig = 8 mAdc) - 2
(Ic =4 Adc, Ig = 40 mAdc) - 3

Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 4 Adc, Ig = 40 mAdc) - 4

Base-Emitter On Voltage VBE(on) Vdc
(Ic =2 Adc, Vcg = 3 Vdc) - 2.8

DYNAMIC CHARACTERISTICS

Current-Gain - Bandwidth Product fr MHz
(Ic = 0.75 Adc, Vcg = 10 Vdc, f = 1 MHz) 25 -

Output Capacitance Cob pF
(Veg = 10 Vdc, Ig = 0, f= 0.1 Mh2)
MJD117, NOVMJD117T4G - 200
MJD112, NJVMJD112G, NJVMJD112T4G - 100

2. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2%.
*These ratings are applicable when surface mounted on the minimum pad sizes recommended.
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MJD112 (NPN), MJD117 (PNP)
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Figure 3. Thermal Response
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MJD112 (NPN), MJD117 (PNP)
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MJD112 (NPN), MJD117 (PNP)

TYPICAL ELECTRICAL CHARACTERISTICS

NPN MJD112 PNP MJD117
6k TT T T e y T T 6k | | T T
Ty=125°C Veg=3V - Te = 125° Vee=3V A
4k A N 4k ¢ S,C/ \\\ *
3k / N\ 3k /| NN
3 / 1 3 p \
£ 2k / 25°C ] N\ = 2k % gm= \
§ » / ¥ /] A E / / > \\ \
3 // /] d 3 / // \ \\
o 1k — o 1k 7 N\
2 800 V4 7 2 goobL /7 ANA\Y
w  -55°C /L ] 4 o A N\
& A & A 11.7%°¢ A\
» / / \
400 / ,/ 400 r/
300 L2 300 /
0.04 006 0.1 0.2 04 06 1 2 4 0.04 0.06 0.1 0.2 04 06 1 2 4
Ig, COLLECTOR CURRENT (AMP) Ig, COLLECTOR CURRENT (AMP)
Figure 7. DC Current Gain
& 34 T T T » 34 T 1711
= =
) ! Ty=125°C o Ty =125°C T17]
= 3= = 3
L L
O] 05A S — lc= 11A 2A 4A
= 26 44 = 261do0sa
a 1ATT] 2A 4A a :
> \ >
G 22 G 22
E E
o 18 \ o 18
o« o«
S N o \
5 14 ~ 5 14
= A\ =
3 1 —— 3 1
o N o -
] W
2 06 L 06
01 02 0.5 1 2 5 10 20 50 100 01 02 0.5 1 2 5 10 20 50 100
s, BASE CURRENT (mA) s, BASE CURRENT (mA)
Figure 8. Collector Saturation Region
22 22
[ TTT] [TTTI P
—T Ty=25°C — Ty=25°C v
18 /'/ 18 - pd
& o A
a Vegsay @ loflg = 250 o a Vegsay @ loflg = 250 =T
E’ 14 _fi(fi)—-—'—B’ Ve @ Vge=3V 7 :>J 1.4 -—_-_BE(_S?-)___E_E.—— Ve @ Ve =3V
S S
<< <<
g A1 g P
L —'/
- || Vce(say @ lofl = 250 —" - [ Vee(say @ I/l = 250 ~]
0.6 0.6
0.2 0.2
0.04 0.06 0.1 0.2 04 06 1 2 4 0.04 0.06 0.1 0.2 04 06 1 2 4

I, COLLECTOR CURRENT (AMP)

Ig, COLLECTOR CURRENT (AMP)

Figure 9. “On Voltages
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MJD112 (NPN), MJD117 (PNP)
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MJD112 (NPN), MJD117 (PNP)

ORDERING INFORMATION

Device Package Type Package Shipping®
MJD112G (PEfl/__*r'ée) 369C 75 Units / Rall
NJVMJD112G* (Plt?flér'ée) 369C 75 Units / Rail
MJD112-1G (Bgf\égg) 369D 75 Units / Rail
MJD112RLG (ngéze) 369C 1,800 Tape & Reel
MJD112T4G (ngéze) 369C 2,500 Tape & Reel
NJVMJD112T4G* (PE'_’lf__’\r'ée) 369C 2,500 Tape & Reel
MJD117G (ngl’__"r';e) 369C 75 Units / Rail
MJD117-1G (ggf\lfr;g) 369D 75 Units / Rail
MJD117RLG (ngl’__*r';e) 369C 1,800 Tape & Reel
MJD117T4G (P[t?l—jlér}fee) 369C 2,500 Tape & Reel
NJVMJD117T4G* (ng?r};e) 369C 2,500 Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

*NJV Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC-Q101 Qualified and PPAP
Capable.
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

DPAK-3 6.10x6.54x2.28, 2.29P

4
CASE 369C
1% ISSUE K
3 DATE 14 MAY 2026
SCALE 1:1 MILLIMETERS
- DIM | MIN | NOM | MAX
A A 218 | 2.28 | 2.38
b3
i 4‘ B] A | 000 | —— | 013
— \ b 063 | 0.76 | 0.89
]_ b2 0.72 | 093 | 1.14
L3 b3 | 457 | 502 | 5.46
D c 0.46 | 0.54 | 0.61
1o s J DETAIL A —\/ A c2 0.46 0.54 0.61
T ) D 597 | 6.10 | 6.22
! H \—NOTE 7 \ E | 635 | 654 | 6.73
: : L e 2.29 BSC
b2 =D c __[ - H 9.40 | 9.91 | 10.41
2X &[0.13W]C] L 140 | 159 | 1.78
SIDE VIEW B 2.90 REF
TOP VIEW L2 0.51 BSC
L3 | 089 | ——— | 1.27
4 | —— | ——— | 101
z 393 | ——— | ———
T a0\ = T ¥ co N T
Z Z Z 7 Z
H [ H [ H [ H H [ H
BOTTOM \/lEW ALTERNATE CONSTRUCTIONS
NOTES:
oTES - 5.80 ]
1. DIMENSIONING AND TOLERANCING ASME Y14.5M, 2018.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS b3, L3, AND Z.
4. DIMENSIONS D AND E DO NOT INCLUDE MOLD FLASH, PROTRUSIONS, OR
BURRS. 6.20
5. DIMENSIONS D AND E ARE DETERMINED AT THE OUTERMOST EXTREMES OF
THE PLASTIC BODY.
6. DATUMS A AND B ARE DETERMINED AT DATUM PLANE H.
7. OPTIONAL MOLD FEATURE.

2.581

1.60

T
A1J

i
N

6.17
RECOMMENDED MOUNTING FOOTPRINT*

*FOR ADDITIONAL INFORMATION ON OUR PB—FREE
STRATEGY AND SOLDERING DETAILS, PLEASE DOWNLOAD
THE ONSEMI SOLDERING AND MOUNTING
TECHNIQUES REFERENCE MANUAL, SOLDERRM /D.
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DETAIL A
ROTATED 90" CW
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DESCRIPTION: | DPAK-3 6.10x6.54x2.28, 2.29P PAGE 1 OF 2

onsemi and ONSE€MI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi 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

special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. CATHODE
2. COLLECTOR 2. DRAIN 2. CATHODE 2. ANODE
3. EMITTER 3. SOURCE 3. ANODE 3. GATE
4. COLLECTOR 4. DRAIN 4. CATHODE 4. ANODE
STYLE 6: STYLE 7: STYLE 8: STYLE 9:
PIN 1. MT1 PIN 1. GATE PIN 1. N/C PIN 1. ANODE
2. MT2 2. COLLECTOR 2. CATHODE 2. CATHODE
3. GATE 3. EMITTER 3. ANODE 3. RESISTOR ADJUST
4. MT2 4. COLLECTOR 4. CATHODE 4. CATHODE

DPAK-3 6.10x6.54x2.28, 2.29P

CASE 369C
ISSUE K
GENERIC
MARKING DIAGRAM*
xo0oxG | = avww
ALYWW O XXX
— XXXXX
UL G
IC Discrete
XXXXXX = Device Code
A = Assembly Location
L = Wafer Lot
Y = Year
WwW = Work Week
G = Pb-Free Package

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.

STYLE 5:
PIN 1. GATE
2. ANODE

3. CATHODE

4. ANODE

STYLE 10:
PIN 1. CATHODE
2. ANODE
3. CATHODE
4. ANODE

DATE 13 MAY 2026

DOCUMENT NUMBER:

98A0ON10527D

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:

DPAK-3 6.10x6.54x2.28, 2.29P

PAGE 2 OF 2

onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi 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
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

onsemi

IPAK
CASE 369D
ISSUE C
DATE 15 DEC 2010

«<— B —> —>{ Cf= NOTES:
SCALE 1:1 1. DIMENSIONING AND TOLERANCING PER
\Y <R tile—E ANSI Y14.5M, 1982.
—l 2. CONTROLLING DIMENSION: INCH.
4 Al T -—L INCHES _ | MILLIMETERS
f 4 T Z DIM[ MIN [ MAX [ MIN | MAX
A 0235 0245 | 597 | 6.35
s A B |0.250 [0.265 | 635 | 6.73
1 2 3 * T C [0.086 0094 | 219 [ 238
D [0.027 [0.035 | 069 | 0.88
E (0018 [0.023 [ 046 | 058
[-T-] f F (0037 [0.045 [ 094 | 1.14
SEATING R G | 0.090 BSC 2.29 BSC
PLANE K H | 0034 [0.040 | 087 | 1.01
J [0.018 [0.023 [ 046 | 058
K [0.350 [0.380 | 8.89 | 9.65
R [0.180 [0.215 | 4.45 | 5.45
E ' J S [0.025 [0.040 | 0.63 [ 1.01
l«<— H Vv [0.035 [0.050 | 0.89 [ 1.27
Z (0155 | ——— | 393 [ ——
7 D 3rL
—> Gl [$[0.13(0005®]T]
GENERIC MARKING
DIAGRAMS
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. CATHODE Int(_egra_ted
2. COLLECTOR 2. DRAIN 2. CATHODE 2. ANODE Discrete Circuits
3. EMITTER 3. SOURCE 3. ANODE 3. GATE —\
4. COLLECTOR 4. DRAIN 4. CATHODE 4. ANODE
YWW XXXXX
STYLE 5: STYLE 6: STYLE 7: ALYWW
PIN1. GATE PIN1. MT1 PIN1. GATE XIOXRXXX
2. ANODE 2. MT2 2. COLLECTOR X
3. CATHODE 3. GATE 3. EMITTER
4. ANODE 4. MT2 4. COLLECTOR m
XXXXXxxxx = Device Code
A = Assembly Location
IL = Wafer Lot
Y = Year
Www = Work Week
*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.
. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98A0ON10528D Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION: PAGE 1 OF 1

IPAK (DPAK INSERTION MOUNT)

onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi 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 special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi 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. onsemi does not convey any license
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