GD600HFY120C28S IGBT Module

STARPOWER

SEMICONDUCTOR IGBT

GD600HFY120C2S

1200V/600A 2 in one-package

General Description

STARPOWER IGBT Power Module provides ultra
low conduction loss as well as short circuit ruggedness.
They are designed for the applications such as

general inverters and UPS. "6

Features TA

Low Vg Trench IGBT technology \ ‘
10us short circuit capability N

V cEgan With positive temperature coefficient
Maximum junction temperature 175°C

Low inductance case

Fast & soft reverse recovery anti-parallel FWD

Isolated copper baseplate using HPS DBC technology

Typical Applications

® Inverter for motor drive
® AC and DC servo drive amplifier
®  Uninterruptible power supply

Equivalent Circuit Schematic

.
J

©2016 STARPOWER Semiconductor Ltd. 3/10/2016 1/9 SFOA




GD600HFY120C28S

IGBT Module

Absolute Maximum Ratings T.=25°C unless otherwise noted

IGBT

Symbol Description Value Unit
Vs Collector-Emitter Voltage 1200 Vv
VGEs Gate-Emitter Voltage +20 \%
I Collector Current @ Tc=25°C 1000 A

¢ @ Tc=100°C 600
Iem Pulsed Collector Current t,=1ms 1200 A
Pp Maximum Power Dissipation @ T=175°C 3409 \
Diode
Symbol Description Value Unit
Vrrum Repetitive Peak Reverse Voltage 1200 A%
Ip Diode Continuous Forward Current 600 A
Iem Diode Maximum Forward Current t,=lms 1200 A
Module
Symbol Description Value Unit
Timax 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=Imin 4000 Vv
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GD600HFY120C2S IGBT Module
IGBT Characteristics T.=25°C unless otherwise noted
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
IC:600A,VGE: 1 5\/,
T=25°C 1.65 | 2.10
v Collector to Emitter I=600A,Vge=15V, 1.95 v
CEG20 | Saturation Voltage T=125°C '
IC:600A,VGE: 1 5\/,
T:=150°C 2.00
Gate-Emitter Threshold | Ic=24.0mA,V =V,
VGEm) Voltage T=25°C 5.3 5.8 6.3 A%
Collector Cut-Off Vee=Vers, V=0V,
lces Current T=25°C 10| mA
Gate-Emitter Leakage VGE:VGES,VCE:O\L
loes Current T=25°C 400 nA
Rgint Internal Gate Resistance 1.3 Q
Cies glput Cagacnaf{lce Ver=25V.f=1MHz, 394 nF
Cres cverse 1ransiet V=0V 2.14 nF
Capacitance
Qg Gate Charge Voe=-15...+15V 4.62 uC
ta(on) Turn-On Delay Time 257 ns
t, Rise Time 96 ns
| T O T —gocsoon |2 ||
L Turn-On Switcs Re=1.5Q,Vge=%15V,
Eon urm-tn switehing T=25°C 37.5 mJ
Loss
Eux Turn-Off Switching 515 mJ
Loss
td(on) Turn-On Delay Time 268 ns
t, Rise Time 107 ns
T N
! Turn-On Switcs Re=1.5Q,Vge=%15V,
E, urn-On Switching T=125°C 535 ml
Loss
E.x Turn-Off Switching 773 m]
Loss
td(on) Turn-On Delay Time 278 ns
t, Rise Time 118 ns
:d(om gulrlnif)ff Delay Time Vee=600V.Ic=600A., ?ig ns
f Ta (l)mes - Rg=1.5Q,Vge=£15V, 1S
E,, urm-tn switehing T=150°C 58.9 mJ
Loss
E.x Turn-Off Switching 82 4 m]
Loss
tp< 1 OI.LS,VGEZI 5\/,
ISC SC Data TjZISOOC,VCc:8OO\/, 2400 A
Veem<1200V
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GD600HFY120C28S

IGBT Module

Diode Characteristics T.=25°C unless otherwise noted

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Diode Forward I;=600A,V =0V, T;=25°C 1.65 | 2.10
Vi Voltage I=600A,Vs=0V,T;=125°C 1.65 \%
I=600A,Vse=0V,T;=150°C 1.65
Q. Recovered Charge 61.4 uC
I Peak Reverse Vee=600V,I7=600A, 230 A
RM Recovery Current | -di/dt=5000A/us,Vge=-15V,
E.. Reverse Recovery | T=25°C 0.9 mJ
Energy
Q. Recovered Charge 114 uC
I Peak Reverse Vee=600V,I=600A, 415 A
RM Recovery Current | -di/dt=5000A/us,Vge=-15V,
E.. Reverse Recovery | T=125°C 431 .
Energy
Q. Recovered Charge 128 uC
I Peak Reverse V=600V, I=600A, 443 A
RM Recovery Current | -di/dt=5000A/us,Vge=-15V,
E.. Reverse Recovery | T=150°C 50.0 .
Energy
Module Characteristics T=25°C unless otherwise noted
Symbol Parameter Min. | Typ. Max. | Unit
Lce Stray Inductance 20 nH
Recrep Module Lead Resistance, Terminal to Chip 0.35 mQ
R Junction-to-Case (per IGBT) 0.044 KW
thiC Junction-to-Case (per Diode) 0.078
Case-to-Heatsink (per IGBT) 0.109
Rincn Case-to-Heatsink (per Diode) 0.194 K/W
Case-to-Heatsink (per Module) 0.035
M Terminal Connection Torque, Screw M6 2.5 5.0 N.m
Mounting Torque, Screw M6 3.0 5.0 )
G Weight of Module 300 g
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GD600HFY120C2S IGBT Module
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Fig 1. IGBT Output Characteristics Fig 2. IGBT Transfer Characteristics
200 | | 550 i .
180 4 V=600V / 500 4+ VSC:6OA?V ,,’I
Re=1.5Q / 1c=600
160 4+ Vge=*15V / 450 1 }’GE;;—L::SV
T=150°C 1| I=1e0°
140 41 / 400
120 / 350
= // =300
£.100 . ) Bo
m off / /1 m 250 ¥
80 / ," /'
/ 200
60 // "’4’ 150 ’,'I
40 4', on 100 / I —
20 / 50 / Efe
0 0
0 200 400 600 800 1000 1200 0 3 6 9 12 15
I [A] Rq [€Q]

Fig 3. IGBT Switching Loss vs. I¢
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IGBT Module

GD600HFY120C2S
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Fig 5. RBSOA Fig 6. IGBT Transient Thermal Impedance
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Fig 7. Diode Forward Characteristics
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Fig 8. Diode Switching Loss vs. Ig
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GD600HFY120C2S IGBT Module
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Fig 9. Diode Switching Loss vs. Rg
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Fig 10. Diode Transient Thermal Impedance
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GD600HFY120C28S

IGBT Module

Circuit Schematic

Package Dimensions

Dimensions in Millimeters

Mounting depth moxtt 6 2.8%05
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