HGF450MP75X100

HYPERSEMI Econodual3 Half Bridge IGBT Module

Econodual3 Half Bridge IGBT Module
Vces= 750V, Ic= 450A, Vcesay= 1.68V

Features
»

m High Short Circuit Capability, Self Limiting P , /)

Short Circuit Current @ 4"’
B High Current Density V /

Lo

m High surge current capability - ‘./r ;
B High Power Density
m Integrated NTC temperature sensor
Applications

Commercial Agriculture Vehicles
m  Motor Drives

. . O oJ

B Solar Applications
B UPS Systems

IGBT, Inverter
Maximum Ratings

Parameter Symbol Test Condition Value Unit
Collector-emitter voltage Vces |Vee=750V, Vee=0V, Tvj=25C 750 V
Continuous DC collector current Ic Tc=100C, Tyjmax=175C 450 A
Repetitive peak collector current lcrm  |tp=1ms 900 A
Total power dissipation Ptot Tc=25C, Tyymax=175C 1530 w
Gate-emitter peak voltage VGEs +/-20 \Y

Characteristics Values

Value
Parameter Symbol Test Condition Unit
Min. | Typ. | Max. ni
T\=25C 1.68| 2.1
Collector-emitter saturation Vv lo= 450A. Var=15V T..=125°C 192
voltage CEsat Cc » VGE V) .
T,=150C 1.95 \Y
T\=25C 50162 | 7.0
Gate threshold voltage Veeth | lc=10mA, Vce=Vee
Ty=125C 3.8
Gate charge Qe Vge= -15V ... +15V 5.20 uC
Internal gate resistor Raint | Tvj=25C 0.67 Q
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Input capacitance Cies |f=1MHz,T,=25C, Vce=25V, Vge=0V 28.84
Output capacitance Coes |f=1MHz,T\=25C, Vce=25V, Vee=0V 1.6 nF
Reverse transfer capacitance Cres |f=1MHz,T,=25C ,Vce=25V, Vee=0V 0.267
Collector-emitter cut-off current lces | Vce=750V, Vee=0V, T,=25C 100 | pA
Gate-emitter leakage current lees | Vce=0V, Vee=20V, T,;=25C 200 | nA
T\=25C 0.11
Turn-on delay time, inductive Ic=450A, Vce=450V, PPN
joad o |Vge=215V, Roon=150 Ty=125C 0.12
T=175C 0.12
Tvj=25C 0.10
L . . Ic=450A, Vce=400V, 4nEe
Rise time, inductive load tr Vee= £15 V. Reor=15Q Tvi=125C 0.1
Tvi=175C 0.11
V]
Tvi=25C 0.41
Turn-off delay time, inductive Ic=450A, Vce=400V, PP
load ot \/ge= +15V, Roon=15Q Ti=125¢C 0.45
Tvi=175C 0.45
Tvi=25C 0.06
. . . |c=450A, VcE=400V, o o
Fall time, inductive load tr Vee=+15V, Roon=15Q Tvi=125C 0.08
Tvi=175C 0.09
Ic=450A,Vce=400V,Ls=35nH, |Tv=25TC 8.50
T | | Eon | JOE-ETOV, Ty=125C 9.85
urn-on energy loss per pulse on | di/dt=4800A/us vi= i
(Ty=175"C), Reon=15Q Tvi=175C 10.5
mJ
Ic=450A,Vce=400V, Ls=35nH |Tv=25C 26.5
Vee=115V, _ o
Turn-off energy loss per pulse Eo di/dt=4800A/us Ty=125¢C 28.7
(Tyj=175"C) Reon=15Q Tvj=175C 30.5
Vees15V, Vee=400V, tr<8us, | T,=25C 3000
SC data Isc Vcemax=Vces-Lsce-di/dt, A
tp<6s Tyj=175C 2600
Thermal resistance,junction to Rewc | per IGBT 0.098 K/W
case
Diode, Inverter
Maximum Ratings
Parameter Symbol Test Condition Value Unit
Repetitive peak reverse voltage| Vrrm |T,=25C 750 V
Continuous DC forward current Ir 450 A
Repetitive peak forward current IrRm  |tP=1ms 900 A
T,=125C 14500 | A%
It-vaue 12t VR=0V, tp=10ms
T,=175C 14000 | A%s
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Characteristics Values
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Value
Parameter Symbol Test Condition Unit
Min. | Typ. | Max.
Tvi=25C 1.9
Forward voltage VE [F=450A , Vee=0V Tvj=125C 2.04 \%
Tvi=175C 2.1
Tvi=25C 272
Peak reverse recovery current IrRM Tvji=125C 280 A
Tvj=175C 295
[e=450A, Tvi=25°C 26.5
-diF/dt=2400A/us, o5
Recovered harge Qr V=300V, Tvi=125C 30.5 uC
Vee=-15V Tvj=175C 355
Tvi=25C 5.80
Reverse recovery energy Erec Tvi=125C 8.20 mJ
Tvji=175C 10.1
Thermal resistance, Rimic | per diode 0.145) KW
junction to case
NTC-Thermistor
Value
Parameter Symbol Test Condition Unit
Min. | Typ.| Max.
Rated resistance R2s |Tc=25C 5.0 KQ
Deviation of R100 AR/R | Tc=100C, R100=493Q -5 5 %
Power dissipation P2s |Tc=25C 20 | mW
B-value Basis0 | R2=Ra2s exp[Bas/s(1/T2-1/(298.15K))] 3375 K
B-value Basigo | Ra=Ra2s5 exp[Bas/go(1/T2-1/(298.15K))] 3411 K
B-value B2s/100 | R2=R25 exp[B2s/100(1/T2-1/(298.15K))] 3433 K
Characteristics Values(Module)
Value
Parameter Symbol Test Condition Unit
Min.| Typ. | Max.
Storage temperature Tstg -40 175 C
Temperature under . 0
switching conditions Tyjop 40 75 C
Stray inductance module Lsce 20 nH
Module lead resistance, , Ao .
terminals-chip Rcc'+ee | Tvi=25°C, per switch 1.2 mQ
Isolation test voltage Visat  |AC, RMS, f=50Hz, t=1min 2.5 kV
Terminal to terminal 13.0 mm
Creepage distance ds
Terminal to base 14.5 mm
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Terminal to terminal 10.0 mm
Clearance distance in air da

Terminal to base 12.5 mm
Comperative tracking index CTI >200
Mounting torque for module

. F 3 6
mounting
. . Basic insulation

Internal isolation - (class, IEC 61140) Al2O3 -
Weight G 350 g

Typical Characteristics
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Fig 1. Output characteristic IGBT, Inverter(typical) Fig 2. Output characteristic IGBT, Inverter(typical)
Ic=f(VcE) , VGe= 15V lc=f(VcE) , Tvi=150°C
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Fig 3. Transfer characteristic IGBT, Inverter(typical) Fig 4. Switching losses IGBT, Inverter(typical)
lc=f(Vee) , Vee=20V Eon=f(Ic),Eof=f(Ic), VGE=-8/+15V,Reon=Rcof=15Q,VCE=400V
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Fig 5. Switching losses IGBT, Inverter(typical), Fig 6. Transient thermal impedance IGBT, Inverter
Eon=f(Ra),Eo=f(Rg) , Vee=-8/+15V, Ic=450A, Vce=400V Zinyc=f(t)
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Fig 7. Reverse bias safe operating area IGBT, Fig 8. Forward characteristic of Diode, Inverter(typical)
Inverter(RBSOA) IF=f(VF)

Ic=f(Vce) , VGE=-8V/+15V, RGoff=15Q, Tvj=150C
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Fig 9. Switching losses Diode, Inverter(typical)
Erec=f(IF), Reon=15Q, Vce=400V
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Fig 11. Transient thermal impedance Diode,Inverter

ZthJc=f(t)
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Fig 10. Switching losses Diode, Inverter(typical)
Erec=f(IF), IF=450A, VCE=400V
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Fig 12. NTC-Thermistor-temperature
characteristic(typical) R=f(t)
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Circuit Diagram
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*Important Usage Information and Disclaimer

The specifications of Zhuhai Hypersemi Co., Ltd. products are not guarantees of product characteristics.
They reflect typical performance expected in standard applications, which may vary with specific uses.
Users must conduct prior testing for their applications and make necessary adjustments.

Users are responsible for the safety of applications utilizing our products and must implement adequate
safety measures to prevent physical injury, fire, or other risks in case of product failure. It is the user's
duty to ensure that application designs comply with all applicable laws and standards. Our products must
not be used in any applications where a product failure could reasonably result in personal injury, unless
specifically authorized in a signed document by Zhuhai Hypersemi Co., Ltd.

No representations or warranties are made regarding the accuracy or completeness of this information,
including any claims of non-infringement of third-party intellectual property rights. Zhuhai Hypersemi Co.,
Ltd. assumes no liability for any applications or uses of its products and does not grant any licenses to its
intellectual property rights or those of others. We also make no claims regarding non-infringement of third-
party intellectual property rights that may arise from applications.

Due to technical requirements, our products may contain hazardous substances. For details, please
contact your nearest sales office. This document replaces all previous information and may be updated.
We reserve the right to make changes.
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