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THGM600N120L2BH

1200V 600A IGBT Module

THGM600N120L2BH

1200V 600A Half-Bridge IGBT Module

Field-stop IGBT technology with optimized freewheeling

diodes for low conduction loss, fast switching and rugged

operation in high-power conversion systems.
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Package view

General Features

® 1200 V,600A 4 in 1 Half-Bridge

® Field-stop planar technology

® Positive temperature coefficient

* High-speed switching with low power loss
® 10 us short-circuit withstand capability

® 175 °C maximum junction temperature

Applications

® Solar Converters

® Servo Drives

® Welding Converters
* UPS

® |ndustrial Motor Drives

Key Performance Parameters

Parameter Value Unit
Vces, min @ Tu=25°c 1200 V
Ty, maximum junction temperature 175 I
lc @ Tc=100°c 600 A
7 RoHS Y
Ic.puise @ Tc=25°C, tp =10 ps 1200 A @
VcE(sat), typ. @ VeE=15V 2.35 V
Qg, typ. 4200 nC
Marking Information
Product Name Package Marking
THGMG600N120L2BH 62mm THGM600N120L2BH
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Module Characteristics(Ty = 25°C unless otherwise noted)

Parameter
Isolation Voltage RMS,f=50HZ,t=1min Viso 2500 \Y
Material of Module Baseplate - Cu -
Material of module Internal Isolation - Al203 -
Terminal to terminal 23
Creepage Distance dcreep
Terminal to base 28
mm
Terminal to terminal 11
Clearance Distance dclear
Terminal to base 22
Comparative Tracking Index CTI >200 -
Mounting torque to main terminals Mr 2~4
Nm
Mounting torque to heat sink Mn 3~6
Max Stray Inductance Lce 20 nH
Dimensions L*W*H 106*61*30 mm
Weight of Module G 316 g
Wi Sawds om 3/11 RevAdT
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Maximum Ratings (TJ = 25°C unless otherwise noted)

Parameter Symbol Value Unit
Collector-to-Emitter Voltage Vce 1200 \%
Gate-to—Emitter Voltage VGE +30 \Y,
Tc=25°C 900
Collector Current Ic A
Tc=100°C 600
Tc=25°C
Pulsed Collector Current lcm 1200 A
tp limited by Tvjmax
Tc=25°C 900
Diode Forward Current IF
Tc=100°C 600 A
Tc=25°C
Pulsed Diode Forward Current IFm 1200
tp limited by Tvjmax
Short Circuit Withstand Time
Tsc 10 us
Vee =15V, Vcc =600V, Tc = 25°C
Tc=25°C 3190
Power Dissipation Po w
Tc=100°C 1063
Operating Junction and Storage Temperature Range Ty Tstg -55 To +175
°C
Lead Temperature for Soldering Purposes N 270

Thermal Characteristics

Parameter
Thermal Resistance, Junction-to—Case for IGBT Rthic 0.047
°C/W
Thermal Resistance, Junction-to—Case for FRD Rthic 0.093

TH Preliminary RevA01
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Electerical Characteristics (T, = 25°C unless otherwise specified)

Parameter Symbol Test Condition
Collector-to—-Emitter Breakdown
Bvces |[Vee=0V,lc=250pA 1200 - - \%
Voltage
Zero Gate Voltage Collector Current Ices Vee=0V,Vce=Vces - - 40 MA
Gate-to—-Emitter leakage Current lces Vee=+30V,VCE=0V - - +300 nA
VGE=VCE , TJ=25°C 48 - 66
Gate-to—-Emitter Threshold Voltage VGE(th) _ \%
lc=4mA T,=150°C - 4 -
Collector-to—Emitter Saturation Vee=15V, T.=25°C ) 2.35 2.8
VCE(sat) _ \%
Voltage Ic=300A T,=150°C ) 3 1 )
Input Capacitance Cies - 13.7 -
. ce=25V,Vee=0V,
Output Capacitance Coes - 4.4 - nF
f =1 MHz
Reverse Transfer Capacitance CrEes - 1.3 -
Total Gate Charge Qg - 4200 -
. ce =600V, Vee =-5/15V,
Gate-emitter charge Qge 1640 nC
lc =600 A
Gate-collector charge Qgc 1400
Turn-On Delay Time td(on) - 250 -
Turn—-Off Delay Time td(off)  Vce =600V - 1400 -
ns
Rise time tr Vee =-5/15V - 70 -
lc =600 A
Fall time tf Re = 100Q - 85 -
Turn-On Switching Loss Eon [Tu=25%C - 21 -
mJ
Turn-0Off Switching Loss Eoff - 78 -
Turn-On Delay Time td(on) - 240 -
Turn—Off Delay Time td(off)  Mce =600V - 1460 -
ns
Rise time tr Vee =-5/15V - 80 -
lc =600 A
Fall time tf Re = 100 - 80 -
Turn-On Switching Loss Eon Ty =150°C - 43 -
mJ
Turn-Off Switching Loss Eoff - 86 -
A e 511 it
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Diode Characteristics

Parameter Symbol Test Condition
Ty = 25°C - 1.9 2.3
Diode Forward Voltage VE IF =600 A \Y
Ty =150°C - 1.65 -
Reverse Recovery Time trr - 400 - ns
Reverse Recovery Charge Qrr VR = 600 V, Ir = 600 A, - 42 - uC
Reverse Recovery Energy Erec Ty =25 - 16 - mJ
Peak Reverse Recovery Current IRRM - 400 - A
Reverse Recovery Time trr - 1300 - ns
Reverse Recovery Charge Qrr VR = 600 V, Ir = 600 A, - 95 - ucC
Reverse Recovery Energy Erec Ty =150°C - 40 - mJ
Peak Reverse Recovery Current IRRM - 590 - A
o S Som 6111 RevAO1
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Typical Performance Characteristics
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Fig 1. Typical output characteristic Fig 2. Typical output characteristic
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Fig 3. Typical transfer characteristic Fig 4. Typical collector-emitter saturation voltage
as a function of junction temperature
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Fig 5. Gate-emitter threshold voltage as a function Fig 6. Typical gate charge
of junction temperature
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Fig 7. Typical switching times as a function of Fig 8. Typical switching energy losses as a
collector current function of collector current
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Fig 9. Typical switching times as a function of Fig 10. Typical switching energy losses as a
junction temperature function of junction temperature
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Fig 11. Typical capacitance as a function of Fig 12. Typical diode forward current as a function
collector-emitter voltage of forward voltage
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Fig 13. IGBT transient thermal impedance Fig 14. Diode transient thermal impedance
TH Preliminary RevA01
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Notice

Thunder Microelectronics Incorporated Limited reserves the right to make changes without further notice to any products or specifications

herein. When use the product, be sure to obtain the latest specification.

Thunder Microelectronics Incorporated Limited does not assume any liability arising out of the application or any product described herein.
When using Thunder Microelectronics Incorporated Limited products in your equipment, you are requested to take adequate safety

measures to prevent the equipment from causing a physical injury ,fire or other problem if any of the products become faulty.

-Headquarters

WuXi Thunder Microelectronics Incorporated Limited
Building E1-9, No.200 LingHu Road, XinWu district, WuXi,China 214135

Tel:+86-510-85160109 Fax:+86-510-85160109
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