HS20rn0 AKMG300HB120D5H

62mm Half Bridge IGBT Module

Vces=1200V, Icnom=300A/IcrmM=600A ; \é

-

Features 3

o 1200V Trench /Field Stop process
e Low switching losses D5

e Vcesat has a positive temperature coefficient

Applications:
o Inverter welding machine ]
* induction heating

Equivalent Circuit

high-frequency switch power supply

inverter

IGBT, Inverter

Maximum Ratings
Parameter Conditions Symbol Value Unit
Collector-Emitter voltage Ty=25°C Vers 1200 v
Continuous DC collector current Te=100°C, Tyjmax=175°C Ic nom 300 A
Repetitive peak collector current tp=1ms Lerm 600 A
Total power dissipation Tc=25°C, Tyjmax = 175°C Pt 1250 w
Gate emitter voltage Vae +20 A%
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Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Vae=15V, Ic=300A T,=25°C 2.10 2.65
Collector-Emitter saturation voltage | Vge=15V, Ic=300A T.=125°C VCEsat 2.50
V=15V, Ic=300A T.;=150°C 2.58 v
Gate-Emitter threshold voltage Ic=8mA, Vge= Vce Ty=25°C Veew | 550 | 6.10 | 6.70
Gate charge Vge=-15V...+15V Qa 1.52 uC
Internal gate resistor T=25°C Raint 348 Q
Input capacitance Cies 27.38
=1 MHz, Vce=25V, Vge=0 V Tv=25°C nF
Reverse transfer capacitance Cres 0.21
Collector-emitter cut-off current Vce=1200V , Vge= 0 V T,=25°C Icks 2 mA
Gate-emitter leakage current V=0V, Vge=20V T,7=25°C Iges 200 nA
1c=300A, Vce=600 V T,7=25°C 350
Turn-on delay time Vae=£15V, Rg=3.3Q Ty=125°C taon 362
(inductive load) T,=150°C 363
Ic=300A, Vce=600 V T,=25°C 87
Rise time V=15V, R6=3.3Q T\=125°C tr 99
(inductive load) T,=150°C 96
ns
1c=300A, Vce=600 V Ty=25°C 227
Turn-off delay time Vee=£15V, Rg=3.3Q T.=125°C tdofr 272
(inductive load) T,=150°C 281
Ic=300A, Vce=600 V T,=25°C 60
Fall time Vee=£15V, Rg=3.3Q T.=125°C tr 94
(inductive load) T,=150°C 96
1c=300A, Vce=600 V
Vee=£15V, Rg=3.3Q Ty=25°C 25.31
Turn-on energy loss per pulse di/dt  =2477A/ps = Tyw=125°C Eon 40.84
150°C) T\=150°C 45.26
(inductive load)
mJ
Ic=300A, Vce=600 V
Vee=£15V, Rc=3.3Q T,=25°C 9.88
Turn-off energy loss per pulse dv/dt=8706V/us  (Tvj = Ty=125°C Eotr 14.3
150°C) Ty=150°C 15,87
(inductive load)
Thermal resistance, junction to case per IGBT Rinic 0.12 K/'wW
Temperature under switching Tui 40 150 °C
conditions uer
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Diode, Inverter

Maximum Ratings

Parameter

Conditions Symbol Value Unit
Repetitive peak reverse voltage T,j=25°C Virm 1200 v
Continuous DC forward current Ie 300 A
Repetitive peak forward current tp=1ms Y 600 A
t-value t,=10ms, sin180° , T=125°C I’t 34000 A’S
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=300A Ty=25°C 2.08 2.55
Forward voltage Ir=300A Ty=125°C Vr 1.74 A%
Ir=300A Ty=150°C 1.66
Ir=300A, T,=25°C 122
Peak reverse recovery current -dip/dt=2477A/us(Ty=150°C)  Ty=125°C Trm 224 A
Vr=600V, Vge=-15V T,=150°C 243
1r=300A, T,=25°C 18.96
Recovered charge -dip/dt=2477A/us(T=150°C) T;=125°C Qr 50.12 pC
Vr=600V, Vge=-15V T,=150°C 60.12
Ir=300A, T,=25°C 7.05
Reverse recovered energy -dip/dt=2477A/us(Ty=150°C) Ty=125°C Erec 17. m)J
Vr=600V, Vge=-15V T.,=150°C 9121.
72
Thermal resistance, junction to case per diode Runsc 0.23 K/'W
Tempe.rature under switching Tyjop _40 150 oC
conditions
Module
Parameter Conditions Symbol Value Unit
Isolation test voltage RMS, £=50Hz, t=Imin VisoL 4000 v
Internal isolation ALO3
Storage temperature Tsig -40 125 °C
Mounting torque for modul mounting M 3.0 6.0 Nm
Terminal Connection Torque M 25 5.0 Nm
Weight W 313 g
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. Typical output characteristics (T=150C)
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Fig3. Typical transfer characteristic(Vce=20V)
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Fig5. Switching losses of IGBT
VGE== 15V, RGon=3.3Q, RGoff=3.3Q, VCE=600V
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Fig 6. Switching losses of IGBT

VGE==*15V, IC=300A, VCE=600V
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Fig7. Switching losses of Diode Fig 8. Switching losses of Diode
RGon=3.3Q, VCE=600V IF=300A, VCE=600V
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Fig 9.Capacitance characteristic Fig 10. Transient thermal impedance IGBT,Inverter
Zamic=f(t)
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Fig 11. Transient thermal impedance FRD ,Inverter
Zmic=f(t)
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Circuit diagram
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Package outlines
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