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JMG40PM12P2S1
Trench FS IGBT

Features Product Summary
* High Power Density Parameter Value Unit
* High mechanical robustness Vces 1200
» Compact design lc(@ Tc=100°C) 40 A
+ Isolated heatsink using DBC technology lcrm(@ tp= 1ms) 80 A
* Very low forward voltage drop Veeay(Typ) 2.00 \

+ Fast & soft reverse recovery anti-parallel FWD

Applications
+ Active Rectifier
+ Air Conditioning

* Motor Drives
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IGBT, Inverter Absolute Maximum Ratings (@ T = 25°C unless otherwise specified

Parameter Conditions Symbol Values Unit
Collector-emitter voltage Ty =25°C Vces 1200 \%
Gate-emitter peak voltage Vees +20 \%
Continuous collector current Tc =100°C, Tvj=175°C I nom 40 A
Repetitive peak collector current tp = 1ms Icrm 80 A
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IGBT, Inverter Electrical Characteristics (@ Tc = 25°C unless otherwise specified)

Values
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Ic = 40A ij =25°C 2.00 2.25
Collector-emitter saturation voltage Ve = 1 5‘V VCE(sat) \Y,
GE = Tyj = 125°C 2.50
Gate threshold voltage Vce=VaE, 1c=0.880mA VGE(th) 52 5.8 6.4 \
Gate-emitter leakage current Vce = 0V, Vee = 20V lces 400 nA
Collector leakage current Vce=1200V, Vee=0V Ices 1 mA
Input it Ci 3.09 F
nput capacitance f= 1MHz, Ty = 25°C, ies n
. Vce=25V,Vee=0V
Output capacitance ce eE Coes 0.03 nF
Gate charge Vee = -15V...+15V Qe 0.27 uC
Turn-on delay time, inductive load td(on) 184 ns
Rise time, inductive load tr 139 ns
Turn-off delay time, inductive load Vce =600V, Ic = 40A, td(off) 249 ns
Re =27Q, Vee = #15V,
Fall time, inductive load Tvi = 25°C tr 57 ns
Turn-on energy loss per pulse Eon 7.24 mJ
Turn-off energy loss per pulse Eoff 1.91 mJ
Turn-on delay time, inductive load td(on) 174 ns
Rise time, inductive load tr 156 ns
Turn-off delay time, inductive load Vce = 600V, Ic = 40A, ta(off) 267 ns
Re=27Q, Vce = #15V,
Fall time, inductive load Ty = 125°C tr 124 ns
Turn-on energy loss per pulse Eon 9.91 mJ
Turn-off energy loss per pulse Eoff 2.53 mJ
tp<10us, Vee<15V,
SC data Vce=900V,Vcems1200V, Isc 130 A
Tv=125°C
Thermal resistance, per IGBT Ringo) 060 | 0.70 | KW
junction to case
Tempgrature under switching Tjop 40 150 oC
conditions
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FRED, Inverter Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Parameter Conditions Symbol Values Unit
Repetitive peak reverse voltage Tyj=25°C VRRM 1200 \Y
Continuous DC forward current IF 30 A
Repetitive peak forward current tr=1ms IFRM 60 A
1t value for fusing t=10ms, Vr = 0V, T,;=150°C, 1%t 220 A?s

FRED, Inverter Electrical Characteristics (@ Tc = 25°C unless otherwise specified)

Values
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Tyj=25°C 2.25 2.50
Forward voltage {; B S_OQV Ve Y,
GE = Ty = 125°C 1.90
Tyy=25°C 5.44
Peak reverse recovery current Irm A
Tyj=125°C 10.19
IF=30A, Ty =25°C 1.03
Recovered charge 3'/ dt =6 02(?\(/)/'\/ HS, Qrr pcC
R= ) _ 0
Vee = -15V Ty =125°C 3.13
Ty =25°C 0.56
Peak reverse recovery energy Erec mJ
Ty =125°C 0.75
Thermal resistance, per diode Ring-o) 080 | 0.90 | KW
junction to case
Temp_erature under switching Tuiop 40 150 oC
conditions
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Diode, Rectifier Absolute Maximum Ratings (@ Tc = 25°C unless otherwise specified)

Parameter Conditions Symbol Values Unit
Repetitive peak reverse voltage Ty =25°C VRRM 1600 \%
I(\:/Ih?;(imum RMS forward current per Tc = 80°C lFRMSM 50 A
Ic\)/lua}[;il:?um RMS current at rectifier T = 80°C T 50 A
Repetitive peak forward current tp =10 ms, Ty = 25°C IFsm 450 A
1t value for fusing tp =10 ms, Tj = 25°C 1%t 1000 A’s

Diode, Rectifier Electrical Characteristics (@ Tc = 25°C unless otherwise specified)

conditions

Values
Parameter Conditions Symbol Unit
Min. Typ. | Max.

Forward voltage Ty = 150°C, IF=40A \3 1.25 V
Reverse current Ty = 150°C, VrR=1600V Ir 1.0 mA
Thermal resistance, er diode Rng 105 | 115 | KW
junction to case P th(-c) : '
Temperature under switching Tuiop -40 150 oC

IGBT, Brake-Chopper Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Parameter Conditions Symbol Values Unit
Collector-emitter voltage Ty =25°C Vces 1200 \%
Gate-emitter peak voltage VGEs +20 \%
Continuous collector current Tc=100°C, Tyj=175°C Ic nom 25
Repetitive peak collector current tr=1ms Icrm 50 A
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IGBT, Brake-Chopper Electrical Characteristics (@ Tc = 25°C unless otherwise specified)

Values
Parameter Conditions Symbol Unit
Min. Typ. | Max.

Ic = 25A ij=25°C 1.80 2.10
Collector-emitter saturation voltage Ve = 1 E;V VCE(sat) \%
GE = Ty =125°C 2.25
Gate threshold voltage Vce=VeE, 1c=0.63mA, VGE(th) 5.2 5.8 6.4 \%
Gate-emitter leakage current Vce = 0V, Vee = 20V lces 400 nA
Collector leakage current Vce=1200V, Vgee=0V Ices 1.0 mA
Input it Ci 2.08 F
nput capacitance f= 1MHz, Ty = 25°C, ies n
. Vce=25V,Vee=0V
Output capacitance cE eE Coes 0.02 nF
Gate charge Vee = -15V...+15V Qe 0.12 uC
Turn-on delay time, inductive load td(on) 184 ns
Rise time, inductive load tr 129 ns
Turn-off delay time, inductive load Vee = 600V, Ic = 25A, ta(ofr) 249 ns
Re =49Q, Vee = £15V,
Fall time, inductive load Ty = 25°C tr 70 ns
Turn-on energy loss per pulse Eon 3.52 mJ
Turn-off energy loss per pulse Eorr 1.19 mJ
Turn-on delay time, inductive load td(on) 169 ns
Rise time, inductive load tr 137 ns
Turn-off delay time, inductive load Vee = 600V, Ic = 25A, ta(off) 270 ns
Re =49Q, Vee = £15V,
Fall time, inductive load Ty = 125°C tr 94 ns
Turn-on energy loss per pulse Eon 4.79 mJ
Turn-off energy loss per pulse Eoff 1.43 mJ

tp<10us, Vee<15V,

SC data Vee=900V, Veews 1200V, Isc 80 A
Ty=125°C

Thermal resistance, per IGBT Rith(-c) 0.60 0.70 K/W

junction to case

Temperature under switching Tvjop -40 150 °C

conditions
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FRED, Brake-Chopper Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Parameter Conditions Symbol Values Unit
Repetitive peak reverse voltage Tyvj=25°C VRRM 1200 \Y
Continuous DC forward current IF 15 A
Repetitive peak forward current tr=1ms IFRM 30 A
12t value for fusing T\j=125°C, tp = 10ms, Vr = OV 1%t 16 Als

FRED, Brake-Chopper Electrical Characteristics (@ Tc = 25°C unless otherwise specified)

Values
Parameter Conditions Symbol Unit
Min. | Typ. | Max.
Ty =25°C 2.00 2.30
Forward voltage {; - 1_50A\‘/ Ve Y
eE” Ty = 125°C 1.60
Ty =25°C 4.07
Peak reverse recovery current Irm A
Ty =125°C 7.37
IF=15A, Ty =25°C 0.78
Recovered charge 3“ dt Z(; 05\9A/ S, Qrr ucC
R = y o °
Vee = -15V Ty =125°C 2.13
Ty =25°C 0.23
Peak reverse recovery energy Erec mJ
Ty =125°C 0.61
Thermal resistance, per diode Ring-o) 175 | 1.90 | KW
junction to case
Tempgrature under switching Tuiop 40 150 oC
conditions
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NTC-Thermistor Characteristics (@ Tc = 25°C unless otherwise specified)

Values
Parameter Conditions Symbol Unit
Min. Typ. Max.
Rated resistance Tc=25°C Ras 5 KQ
Deviation of R100 Tc =100°C, R100 =493 Q AR/R -5 5 %
Power dissipation Tc=25°C P2s 20 mW
B-value R2 = R25 exp [B25/50(1/T2 - 1/(298,15 K))] B2s/50 3375 K
B-value R2 = R25 exp [B25/80(1/T2 - 1/(298,15 K))] B2s/s0 3411 K
B-value R2 = R25 exp [B25/100(1/T2 - 1/298,15K))] | B2s/100 3433 K
Module Characteristics
Values
Parameter Conditions Symbol Unit
Min. Typ. | Max.
Isolation Voltage _ .
(All Terminals Shorted) RMS, f = 50Hz, 1minute Viso 25 KV
Thermal resistance,
case to heatsink per module Rin(c-s) 0.009 K/wW
Inverter, brake-chopper 175 °C
Maximum Junction Temperature Tvj max
rectifier 150 °C
Stray inductance module Lsce 30 nH
; ; Rec+ee 6 mQ
Module lead resistance, terminals - .
X per switch
chip
Raa-cc 5 mQ
Storage Temperature Tetg -40 125 °C
Mounting force per clamp F 40 80 N
Ordering Information
Device Marking Package Weight Inner Box Per Carton
JMG40PM12P2S1 JMG40PM12P2S1 P2 185¢g/PCS 15PCS 75PCS
Jiangsu Jiedie Microelectronics Co., Ltd.
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Circuit Diagram
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Typical Electrical & Thermal Characteristics

Fig 1. IGBT Output Characteristics, Fig 2. IGBT Output Characteristics,
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Fig 5. Reverse bias safe operating area,
IGBT, Inverter(RBSOA)
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Fig 6. FRED Forward Characteristics,
Inverter(typcial)
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Fig 9. Diode Rectifier Forward Characteristics

80 I -
Tvj=25°C //
70 1 - - = - Tvj=125°C /
60 || —— - Tvetsoc /
— . —TVj=175°C /
50 y
=z //
s 40 ,"/
30 b
e
20 4
/4 /
10 .’,7';/, g
L7
0
0.00 0.50 1.00 1.50 2.00
Ve [V]

Jiangsu Jiedie Microelectronics Co., Ltd.
Rev. 1.1 All product information is copyrighted and subject to legal disclaimers Page 11 of 11



” JMG40PM12P2S1

Information furnished in this document is believed to be accurate and reliable. However,
Jiangsu Jiedie Semiconductor Co., Ltd assumes no responsibility for the consequences of
use without consideration for such information nor use beyond it. This information in this
document is subject to change without prior notice. Notwithstanding this, Jiangsu JiedJie will
fully comply with the terms outlined in a signed agreement. Products and information provided
in this document have no infringement of patents. Jiangsu Jiedie assumes no responsibility
for any infringement of other rights of third parties which may result from the use of such
products and information. This document is the initial release, dated 23 June 2026. This
document supersedes and replaces all information previously supplied.

J1 is registered trademark of Jiangsu Jiedie Semiconductor Co., Lt ©2026 Jiangsu Jiedie
Semiconductor Co., Ltd. All rights reserved.
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