IGBT Module
GD450HFY120C6S 1200V/450A 2 in one-package

GRE=GOO

I General Description

GD450HFY120C6S IGBT Power Module provides ultra low conduction loss as well as
short circuit ruggedness. They are designed for the applications such as hybrid and
electric vehicle.

I Features
* Low V., Trench IGBT technology DJ
+ 10us short circuit capability i
* Vg With positive temperature coefficient j

+ Maximum junction temperature 175°C
» Low inductance case OJ
+ Fast & soft reverse recovery anti-parallel FWD

+ Isolated copper baseplate using DBC technology Equivalent Circuit Schematic

l Typical Applications

+ Hybrid and electric vehicle
» Inverter for motor drive
+ Uninterruptible power supply

I Absolute Maximum Ratings
T,=25°C unless otherwise noted

IGBT
Symbol Description Value Unit
Vs Collector-Emitter Voltage 1200 V
Vees Gate-Emitter Voltage +20 v
Collector Current @ T¢=25°C 698 A
€ Collector Current @ T¢c=100°C 450 A
lcm Pulsed Collector Current t,;=1ms 900 A
Pp Maximum Power Dissipation @ Tj=175°C 2272 W
Diode
Symbol Description Value Unit
VRrrM Repetitive Peak Reverse Voltage 1200 Vv
I Diode Continuous Forward Current 450 A
lem Diode Maximum Forward Current t,=1ms 900 A
Module
Symbol Description Value Unit
Tjmax Maximum Junction Temperature 175 °C
© Tiop Operating Junction Temperature -40 to +150 °C
§ TsTg Storage Temperature Range -40 to +125 °C
% Viso Isolation Voltage RMS, f=50Hz, t=1min 2500 v
oo
o
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GRE-GOO IGBT Module
GD450HFY120C6S 1200V/450A 2 in one-package

| 1GBT Characteristics

Tc=25°C, unless otherwise specified

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
[c=450A, Vge=15V, T=25°C 1.70 2.15
Vee(sat) Collector to Emitter Saturation Voltage |Ic=450A, V=15V, T=125°C 1.95 Vv
1c=450A, V=15V, T=150°C 2.00
Ve (th) Gate-Emitter Threshold Voltage [c=18.0mA, Veg=Vge, T=25°C | 5.6 6.2 6.8 V
lces Collector Cut-Off Current Vee=Vees, V=0V, T=25°C 1 mA
lces Gate-Emitter Leakage Current Vee=Vees, Vee=0V, T=25°C 400 nA
Raint Internal Gate Resistance 0.7 Q
Cies Input Capacitance V=25V, f=1MHz 46.6 nF
Coes Reverse Transfer Capacitance Vee=0V 131 nF
Q¢ Gate Charge Vge=-15...+15V 3.50 ucC
td(on) Turn-On Delay Time 208 ns
i Rise Time 54 ns
VCC=600V, |C:450A,
td(off) Turn-Off Delay Time 356 ns
Re=1.5Q), Li=45nH,
t Fall Time 256 ns
VGE:ilSV, Tj=25°C
Eon Turn-On Switching Loss 25.4 mJ
Eosf Turn-Off Switching Loss 42.1 mJ
td(on) Turn-On Delay Time 221 ns
t, Rise Time 58 ns
VCCZGOOV, |C:450A,
ta(off) Turn-Off Delay Time 420 ns
Rg=1.5Q, L;=45nH,
tf Fall Time 370 ns
VGE:ilSV, TJ:_IZSOC
Ear Turn-On Switching Loss 39.2 mJ
Eoff Turn-Off Switching Loss 57.6 mJ
td(on) Turn-On Delay Time 230 ns
(i Rise Time 62 ns
- V=600V, Ic=450A,
td(off) Turn-Off Delay Time 431 ns
. Re=1.5Q, Ls=45nH,
t; Fall Time 403 ns
. . VGE=i15V, Tj=l50°C
Eexq Turn-On Switching Loss 453 mJ
Eoff Turn-Off Switching Loss 60.2 mJ
tp< 10pys, V=15V,
Isc SC Data T=150°C, V=800V, 1800 A
Veen<1200V
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GRE-GOO IGBT Module
GD450HFY120C6S 1200V/450A 2 in one-package

| piode Characteristics
Tc=25°C, unless otherwise specified

Parameter Test Conditions Min. | Typ. Max. | Unit
[.=450A, V=0V, Tj=25°C 1.60 2.05
Diode Forward Voltage [=450A, V=0V, Tj=125°C 1.70 v
I=450A, V=0V, Tj=150°C 1.70
Recovered Charge V=600V, I=450A, 28.6 uc
Peak Reverse Recovery Current -di/dt=7860A/us, Ls=45nH, 393 A
Reverse Recovery Energy Vee=-15V, T=25°C 22.8 mJ
Recovered Charge Vec=600V, I;=450A, 56.6 uc
Peak Reverse Recovery Current -di/dt=7160A/us, Ls=45nH, 453 A
Reverse Recovery Energy Vee=-15V, T=125°C 38.2 mJ
Recovered Charge V=600V, I;=450A, 63.7 uc
Peak Reverse Recovery Current -di/dt=6760A/us, Ls=45nH, 462 A
Reverse Recovery Energy Vee=-15V, T=150°C 41 mJ

I NTC Characteristics

Tc=25°C, unless otherwise specified

Parameter Test Conditions Min. | Typ. | Max. | Unit
Rated Resistance 5.0 kQ
Deviation of Ryg Tc=100°C, R130=493.3Q -5 5 %

Power Dissipation 20.0 mw
B-value R2=R2sexp[Bass0(1/T,-1/298.15K)] 3375 K
B-value R2=R25eXp[Bas/s0(1/T,-1/298.15K)] 3411 K
B-value R2=R25eXp[Bas/100(1/T2-1/298.15K)] 3433 K

I Module Characteristics
Tc=25°C, unless otherwise specified

Symbol Parameter Min. | Typ. | Max. | Unit
Lee Stray Inductance 20 nH
Receer Module Lead Resistance, Terminal to Chip 1.10 mQ
Junction-to-Case (per IGBT) 0.066
Rihic . : K/W
Junction-to-Case (per Diode) 0.109
Case-to-Heatsink (per IGBT) 0.029
Rihch Case-to-Heatsink (per Diode) 0.048 K/W
Case-to-Heatsink (per Module) 0.009
§ - Terminal Connection Torque, Screw M6 3.0 6.0 N
‘m
o Mounting Torque, Screw M5 3.0 6.0
o
3 G Weight of Module 350 g
g
5
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IGBT Module

GD450HFY120C6S 1200V/450A 2 in one-package

900
V=15V
750 -
600 -
=< 450 -
S
300 -
150 4t e Tj=25°C
— —Tj=125C
—Tj=150°C
O Ll T T T T T
0 05 1 15 2 25 3 35
VCE [V]

Fig 1. IGBT Output Characteristics
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Fig 3. IGBT Switching Loss vs. I¢
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Fig 2. IGBT Transfer Characteristics
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Fig 4. IGBT Switching Loss vs. R¢
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IGBT Module

GHE—:Gm GD450HFY120C6S 1200V/450A 2 in one-package
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Fig 7. Diode Forward Characteristics Fig 8. Diode Switching Loss vs. I¢
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GRE-GOO IGBT Module
GD450HFY120C6S 1200V/450A 2 in one-package
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Fig 11. NTC Temperature Characteristic
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GRE-GOO IGBT Module
GD450HFY120C6S 1200V/450A 2 in one-package

l Circuit Schematic
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I Package Dimension
Dimensions in Millimeters
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