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2 IGBT,Inverter

2.1 Maximum Rated Values

Parameter Conditions Symbol Value Unit
Collector-emitter voltage Ty =25°C Vces 705 \Y
Continuous DC collector current Tc =65°C, Tyjmax = 175°C Ic nom 400" A
Tc =25°C, Tyjmax = 175°C Ic 500" A
Repetitive peak collector current tr=1ms IcrRm 800 A
Total power dissipation Tc =25°C, Tyjmax = 175°C Prot 1250 w
Gate-emitter peak voltage Vees +/-20 \%
2.2 Characteristic Values min. typ. max.
Collector-emitter saturation voltage Ilc =400 A, Vee =15V T, =25°C 145 | 1.70
Ilc =400 A, Vee =15V Tj=125°C | Vcesat 1.60 \Y
lc=400 A, Vece =15V Ty =150°C 1.70
Gate threshold voltage Ic =6.40 mA, Vce = Ve Ty =25°C Veern | 490 | 580 | 6.50 | V
Gate charge Vee=-15V .. 15V Qo 4.30 pcC
Internal gate resistor Ty =25°C Raint 1.0 Q
Input capacitance f=1MHz,Vece =25V, Vee =0V T, =25°C Ces 26.0 nF
Reverse transfer capacitance f=1MHz,Vce =25V, Vee=0V Ty =25°C Cres 0.76 nF
Collector-emitter cut-off current Vce=450V,Vee =0V Ty =25°C Ices 0.1 | mA
Gate-emitter leakage current Vece=0V,Vee =20V T, =25°C lces 400 | nA
Turn-on delay time, inductive load Ic =400 A, Vce =300 V T, =25°C 0.10
Vee=#15V Ty =125°C tdon 0.12 us
Reon = 1.8 Q Tyj=150°C 0.12
Rise time, inductive load Ic =400 A, Vce = 300 V Ty =25°C 0.09
Vee =#15V Ty =125°C tr 0.10 us
Reon = 1.8 Q Tyj = 150°C 0.10
Turn-off delay time, inductive load Ic =400 A, Vce =300 V T, =25°C 0.44
Vee =115V T,y =125°C ta off 0.47 us
Raof = 1.8 Q Ty =150°C 0.48
Fall time, inductive load Ic =400 A, Vce =300 V T, =25°C 0.04
Vee=+15V Ty =125°C ts 0.06 us
Raof = 1.8 Q Ty =150°C 0.06
Turn-on energy loss per pulse Ic =400 A, Vce =300V, Ls =25 nH T, =25°C 5.30
Vee = £15 V, di/dt = 4200 A/ps (Ty; = 150°C) Ty;=125°C Eon 6.90 mJ
Reon=1.8Q T, =150°C 7.50
Turn-off energy loss per pulse Ic =400 A, Vce =300V, Ls =25 nH T,j=25°C 14.0
Vee = +15V, du/dt = 3000 V/ps (Ty; = 150°C) Ty;=125°C Eoff 17.0 mJ
Reof = 1.8 Q T, =150°C 17.5
SC data Vee <15V, Vec = 360 V tp<8 s, Tyy=25°C | 2800 A
Voemax = Vees -Lsce -di/dt tp< 6 us, Ty = 150°C s¢ 2000
Thermal resistance, junction to case per IGBT Rihc 0.120 | KIW
Thermal resistance, case to heatsink per IGBT
Apasie = 1 WIM-K) | Agrease = 1 WI(M-K) Runcn 0.080 KIwW
Temperature under switching conditions top cONtinuous T -40 150 e
top max 30h over life time, for 10s within period of 10min viop 150 175

" DC-collector current limited by power terminals.
Final Data Sheet 3 V3.2, 2017-09-28



*—r. FS400R07A1E3 S7
| n fl neon HybridPACK™ 1 Module

3 Diode, Inverter

3.1 Maximum Rated Values

Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage Ty =25°C VRrRM 705 \Y
Continuous DC forward current Ie 400" A
Repetitive peak forward current tr=1ms IFRM 800 A
1%t - value VrR=0V,tp=10ms, Ty, =125°C 2t 8800 A%s
Vr=0V,tr =10 ms, T,;= 150°C 8500 A%s
3.2 Characteristic Values min. typ. max.
Forward voltage IF=400A,Vee =0V T, =25°C 155 | 1.95
IF=400A,Vee=0V T,=125°C VE 1.50 \%
IF=400A,Vee=0V T, =150°C 1.45
Peak reverse recovery current Ir =400 A, - dir/dt = 4200 A/ps (Ty; = 150°C) Ty =25°C 155
Vr =300V Ty =125°C Irm 230 A
Vee=-15V T, =150°C 245
Recovered charge Ir =400 A, - dir/dt = 4200 A/ps (Ty; = 150°C) T, =25°C 12,5
Vr =300V Ty =125°C Qr 26.5 ucC
Vee=-15V T,j=150°C 31.0
Reverse recovery energy Ir =400 A, - dir/dt = 4200 A/ps (Ty; = 150°C) T, =25°C 3.40
Vg =300V Ty =125°C Erec 7.10 mJ
Vee=-15V Ty =150°C 8.30
Thermal resistance, junction to case per diode Rinic 0.200 | KIW
Thermal resistance, case to heatsink per diode
Apaso = 1 WIM-K) /| Agrease = 1 W/(m-K) Runch 0.085 KIW
Temperature under switching conditions top continuous T, -40 150 oc
top max 30h over life time, for 10s within period of 10min viop 150 175
4 NTC-Thermistor min. typ. max.
Parameter Conditions Symbol Value Unit
Rated resistance Tc=25°C Ros 5.00 kQ
Deviation of R100 Tc =100°C, R1o0 =493 Q AR/R 5 5 %
Power dissipation Tc=25°C P2s 20.0 | mW
B-value R2 = Ros exp [825/50(1/T2 - 1/(298,15 K))] B2s/s0 3375 K
B-value R2 = Ros exp [825/30(1/T2 - 1/(298,15 K))] B2s/so 3411 K
B-value R2 = Ros exp [325/100(1/T2 - 1/(298,15 K))] B2s/100 3433 K

Specification according to the valid application note.

" Diode forward current limited by power terminals.
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