. HCG770FTO75HST7L
" H I I T I O 750V IGBT Module

Zhejiang HIITIO New Energy Co., Ltd RoHS Compliant

PRODUCT FEATURES

(] 750V Field Stop Trench IGBT

0 Vegsay With positive temperature coefficient

[J Fast switching and short tail current

[J Free wheeling diodes with fast and soft reverse recovery
[J Max Junction Temperature 185°C

[J Temperature sense included

APPLICATIONS

[J Automotive applications

[J Hybrid Electrical Vehicles (H)EV

[J Motor Drives

IGBT-inverter
ABSOLUTE MAXIMUM RATINGS(T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vees Collector Emitter Voltage T,=25C 750 v
Vges Gate Emitter Voltage +20
Ic DC Collector Current Te=607C, Tjmax=185TC 270 A
lem Repetitive Peak Collector Current tp=1ms 900
Tyjmax Max. Junction Temperature 185 °C
Piot Power Dissipation Per IGBT Te=60C, T jmax=185C 735 W

Diode-inverter
ABSOLUTE MAXIMUM RATINGS (T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
AT Repetitive Reverse Voltage T,=25TC 750 \Y,
lecav) Average Forward Current Te=60C, T jmax=185C 160 A
lerMm Repetitive Peak Forward Current tp=1ms 900
Tyjmax Max. Junction Temperature 185 °C
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IGBT-inverter
ELECTRICAL CHARACTERISTICS (T ¢=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Veewy |Gate Emitter Threshold Voltage Vee=Vae, lc=6mA 6.0
Colloctor Em Ic=500A, Ve=15V, T,;=25C 1.2 v
Vera Sgtjr‘;ggn \r/”c')téz;e :=500A, Ve=15V, T,=125C 1.24
Ic=500A, V=15V, T,;=175C 1.26
lces Collector Leakage Current Vee=750V, Vge=0V, T,;=25C 100 MA
lces Gate Leakage Current Vee=0V,Vge=%20V, T,;=25C -400 400 nA
Raint Integrated Gate Resistor 1.6 Q
Cies Input Capacitance 38.4 nF
Coes Output Capacitance Vee=25V, Vge=0V, f =100kHz 1.65 nF
Cres Reverse Transfer Capacitance 0.227 nF
T,=25C 170 ns
tacon) Turn on Delay Time T,=175C 180 ns
T,=185C 180 ns
Vec=450V,1c=500A |T,;=25C 50 ns
t Rise Time e e sy, [TELTSC 55 ns
Inductive Load T,=185C 57 ns
T,=25C 7.2 mJ
Eon Turn on Energy T,=175C 11.4 mJ
T,=185C 10.8 mJ
T,=25C 380 ns
tacofn) Turn off Delay Time T,=175C 410 ns
T,=185C 415 ns
Vec=450V,1c=500A |T,;=25C 68 ns
t Fall Time 52:1;3Q+ 15V, T,=175C 110 ns
Inductive Load T,=185TC 115 ns
T,=25C 24.9 mJ
Eof Turn off Energy T,=175C 33.2 mJ
T,=185C 33.6 mJ
Isc Short Circuit Current EIS,]S:;?JH?/C(\;/:G:;:)L\E;V 3340 A
lsc Short Circuit Current ?T:S;’Lgvl/:j;g\\// 3130 A
Rinae Junction to cooling fluid, AV/At =10 dm3/min, T = 60°C 0.17 |K/W
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Diode-inverter
ELECTRICAL CHARACTERISTICS (T ¢=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
I[g=500A , Vge=0V, T,;=25C 1.91

Ve Forward Voltage [g=500A , Vge=0V, T,;=125C 1.84 \Y,
I[e=500A , Vge=0V, T,;=175TC 1.78

ty Reverse Recovery Time 88 ns

IRRM Max. Reverse Recovery Current lF=500A, V=450V 222 A
dl/dt=-9000A/us

Qrr Reverse Recovery Charge T, =25°C 125 puC

Erec Reverse Recovery Energy 29 mJ

ty Reverse Recovery Time 190 ns

IRRM Max. Reverse Recovery Current lF=500A , V=450V 335 A

dl/dt=-9100A/us
Qrr Reverse Recovery Charge T, =1757C 32 ucC
Erec Reverse Recovery Energy 9.9 mJ
ty Reverse Recovery Time 230 ns

IRRM Max. Reverse Recovery Current lF=500A , V=450V 320 A

dl/dt=-8300A/us
Qrr Reverse Recovery Charge T, =1857C 39 pncC
Erec Reverse Recovery Energy 10.9 mJ
Rinar Junction to cooling fluid, AV/At =10 dm3/min, T = 60°C 0.27 |K/W

NTC CHARACTERISTICS (T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Rs Resistance |TF =25C 5 kQ
Bas/so R2 = Ras €xp [Basso(1/T> - 1/(298.15 K))] 3375 K
MODULE CHARACTERISTICS (T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Tyiop Operating Temperature -40~185 °C
Tstg Storage Temperature -40~125
Lsce Stray Inductance Module 6.5 nH
Rcce+eer |Module Lead Resistance, terminals - chip  |Te=25°C , per switch 0.7 mQ
Visol Isolation Breakdown Voltage RMS, f=0Hz,t=5sec 3500 \%
CTI Comparative Tracking Index > 200
Torque baseplate to heatsink Recommended (M4) 1.8~2.2 Nm

PCB to frame Recommended (M3) 0.4~0.6 Nm
Weight 775 g
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Figure 1. Typical Output Characteristics IGBT-inverter
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Figure 2. Typical Output Characteristics IGBT-inverter
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Figure 3. Typical Transfer characteristics IGBT-inverter Figure 4. Switching Energy vs Gate Resistor IGBT-inverter
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Figure 5. Switching Energy vs Collector Current IGBT-inverter Figure 6. Reverse Biased Safe Operating Area IGBT-inverter
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Figure 7. Diode Forward Characteristics Diode-inverter
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Figure 9. Switching Energy vs Forward Current Diode-inverter
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Figure 11. Transient Thermal Impedance of Diode-inverter
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Figure 8. Switching Energy vs Gate Resistor Diode-inverter

1
T
0.1 — |
E /
<
o
N—E /
0.01
1 2 3 4
r(K/W) 0.01271 0.01286 0.07529 0.04914
T(s) 0.00091 0.01257 0.05686 0.43437
0.001 I I I
0.001 0.01 0.1 1 10

Rectangular Pulse Duration (s)

Figure 10. Transient Thermal Impedance of IGBT-inverter
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Figure 12. NTC Characteristics
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Figure 13. Circuit Diagram
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Dimensions in (mm)
Figure 14. Package Outline
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