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Parameter Conditions Symbol Value Unit
Collector-emitter voltage Ty=25°C Vees 750

Implemented collector current len 950 A
Continuous DC collector current Tr=95°C, Tyjmax=175°C Icnom 4509 A
Repetitive peak collector current tp=1ms Icrm 1900 A
Total power dissipation Te=75°C, Tyjmax=175°C Prot 870" w
Gate-emitter peak voltage Vees +/-20 v

2.2 FHiEHE =ME HEE mAE
Collector-emitter saturation voltage lc=450A,Vee=15V Tyj=25°C 1.10 | 1.35
lc=450 A, Vee=15V Tyj=150°C 1.15
lc=450 A, Vee=15V Ty=175°C 1.15
VCEsat Vv
lc=950 A, Vee=15V Tyj=25°C 135
Ic=950 A, Vee=15V Ty=175°C 1.55
Gate threshold voltage lc=9.60 mA, Vce= Ve Tyj=25°CTy V. 490 | 580 | 6.50 v
=175°C GEth 4,10
Gate charge Vee=-8V...15V, Vce= 400V Qs 4.40 ucC
Internal gate resistor Tyj=25°C Raint 0.7 Q
Input capacitance f=1MHz,Vce=50V, Vee=0V Ty=25°C Cies 80.0 nF
Output capacitance f=1MHz,Vce=50V, Vee=0V Tyj=25°C Coes 1.00 nF
Reverse transfer capacitance f=1MHz,Vce=50V, Vee=0V Tyj=25°C Cres 0.30 nF
Collector-emitter cut-off current Vee=750V, Vee=0V Tyj=25°C 1.0 A
Vee=750V, Vee=0V Ty=175°C lces 5 m
Gate-emitter leakage current Vee=0V,Vee=20V Tyj=25°C loes 400 | nA
Turn-on delay time, inductive load lc=450 A, Vce=400V Tyj=25°C 0.28
Vee=-8V/+15V Tyj=150°C tdon 0.29 us
Reon=2.4 Q) Tyj=175°C 0.30
Rise time, inductive load lc=450 A, Vce=400V Tyj=25°C 0.07
Vee=-8V/+15V Tyj=150°C tr 0.08 us
Reon=2.4Q Tyj=175°C 0.08
Turn-off delay time, inductive load lc=450 A, Vce=400V Ty=25°C 0.94
Vee=-8V/+15V Tyj=150°C tdoff 1.05 us
Reoff=5.1 Q2 Ty=175°C 1.05
Fall time, inductive load lc=450 A, Vce=400V Ty=25°C 0.04
Vee=-8V/+15V Tyj=150°C t 0.05 us
Reoff=5.1 Q2 Ty=175°C 0.06
Turn-on energy loss per pulse lc=450A, Vce=400V, Ls=20 nH Tyj=25°C 135
Vee=-8V /[ +15V 1yj=150"C 175
Reon=2.4Q) Tyj=175°C Eon 18.0 mJ
di/dt (T,;25°C) = 5500 A/us
di/dt (T,; 150°C) = 5000 A/ps
Turn-off energy loss per pulse lc=450A, Vce=400V, Ls=20 nH Tyj=25°C 235
Vee=-8V /[ +15V 1yj=150"C 29.0
Reoff=5.1 Q2 Ty=175°C Eoft 30.0 mJ
dv/dt (Ty;25°C) = 3100 V/ps
dv/dt (T;150°C) = 2500 V/us
SC data Vee< 15V, Vec=400V tp< 6 s, Tyj=25°C 4800
Veemax= Vees-Lsce -di/dt tp< 3 s, Tyy= 175°C Isc 3900 A
Thermal resistance, junction to cooling fluid per IGBT; AV/At = 10 dm®/min, Te=75°C Rinur 0.100? |0.115? | K/W
Temperature under switching conditions top cONtinuous -40 150%
for 10s within a period of 30s, occurence maximum 3000 times Tyjop 150 175 °C
over lifetime
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Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage Tyj=25°C Vrrm 750 v
Implemented forward current Ien 950 A
Continuous DC forward current I 4509 A
Repetitive peak forward current tp=1ms Ierm 1900 A
1%t - value Vr=0V, tp=10ms, Tj=150°C Vr=0 2t 19000 A
V, tp=10 ms, T,j=175°C 16000 A%
3.2 ¥WEE BV HEME BAE
Forward voltage IF=450 A, Vee=0V Ty=25°C 144 | 1.65
IF=450 A, Vee=0V Tyj=150°C 131
IF=450 A, Vee=0V Tyj=175°C Ve 1.27 v
IF=950 A, Vee=0V Ty=25°C 1.80
IF=950 A, Vee=0V Tyj=175°C 1.70
Peak reverse recovery current Ir=450 A, - dir/dt =5000 A/us (Tyj= 150°C) Tyj=25°C 250
Vr=400V Tyj=150°C Irm 350 A
Vee=-8V Ty=175°C 370
Recovered charge IF=450 A, - dir/dt =5000 A/ps (Ty;=150°C) Tyj=25°C 20.0
Vr=400V Tyj=150°C Qr 40.0 uc
Vee=-8V Ty=175°C 45.0
Reverse recovery energy Ir=450 A, - dir/dt = 5000 A/us (Ty;= 150°C) T,j=25°C 7.00
Vr=400V Tyj=150°C Erec 13.0 mJ
Vee=-8V Tyj=175°C 15.0
Thermal resistance, junction to cooling fluid per diode; AV/At = 10 dm3/min, Tr=75°C Rinor 0.140? {0.160? | K/W
Temperature under switching conditions top continuous -40 150%
for 10s within a period of 30s, occurence maximum 3000 times Tyjop 150 175 °C
over lifetime
4 NTC-#ABREEFE BME HEME BAME
Parameter Conditions Symbol Value Unit
Rated resistance Tc=25°C Ras 5.00 kQ
Deviation of R100 Tc=100°C, R100=493 Q AR/R -5 5 %
Power dissipation Tc=25°C Pas 20.0 | mW
B-value R2=Rasexp [Bas/so(1/T2- 1/(298,15 K))] Bas/s0 3375
B-value R2=Rasexp [Bas/so(1/T2- 1/(298,15 K))] Bas/s0 3411
B-value R2=Rasexp [Bas/100(1/T2- 1/(298,15 K))] Bas/100 3433
TRIBL A F AT E
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Parameter Conditions Symbol Value Unit
Isolation test voltage RMS,f=0Hz,t=1sec VisoL 4.2 kv
Maximum RMS module terminal current Tr=75°C, Tct=105°C ltrus 500 A
Material of module baseplate Cu+NiY
Internal isolation basic insulation (class 1, IEC 61140) SisN4
Creepage distance terminal to heatsjnk deres 9.0 mm
terminal to terminal 9.0
Clearance terminal to heat§ink deten 4.5 mm
terminal to terminal 4.5
Comperative tracking index CTI >200
R/VME BEME RAE
Pressure drop in cooling circuit AV/At =10.0 dm?3/min; Te= 75°C Ap 64% mbar
Maximum pressure in cooling circuit Toaseptate < 40°C 25
Thaseplate > 40°C P 2.0 bar
(relative pressure)
Stray inductance module Lsce 8.0 nH
Module lead resistance, terminals - chip Tr=25°C, per switch Receer 0.75 mQ
Storage temperature Tstg -40 125 °C
Mounting torque for modul mounting Screw M4 baseplate to heatsink M 1.80 | 2.00 |2.20° | Nm
Weight G 720 g
VIR ERIRAR
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output characteristic IGBT ,Inverter (typical) output characteristic IGBT,Inverter (typical)
|c; =f (VCE) |c =f (VCE)
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transfer characteristic IGBT Inverter (typical) switching losses IGBT,Inverter (typical)
lc = f(Vee) Eon =T (le), Eor = (Ic),
VCE =20 V VGE =+15 VI-S V, Rsm = 2.4 Q, RGqﬂ =51 Q, VCE =400 V
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switching losses IGBT,Inverter (typical) transient thermal impedance IGBT Inverter
Eon = f(Ra), Eor = T (Ra), Zngr =f (1),  AVIAt =10 dm*min; 50% water / 50% ethylenglycol
Ve = +15V [ -8V, Ic =450 A, Ve = 400 V Tf = 75°C; cooler design according to AN-HPDPERF-ASSEMBLY
140 ] ] ] ] 1 |
— Eon, Ty = 150°C j— Zinsr * IGBT
— — Ean, Tyj = 150°C
—== Eon, Tyj= 175°C
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reverse bias safe operating area IGBT,Inverter (RBSOA) thermal impedance IGBT,Inverter
lc =T (Vee) Riue = f (AV/AL), Tf=75°C; 50% water / 50% ethylenglycol
Vee = +15V / -8V, Reot = 5,1 2, T;j = 175°C cooler design according to AN-HPDPERF-ASSEMBLY
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capacity characteristic IGBT,Inverter (typical)

C =f(Vce)
Vee=0V, T,;=25°C, f=1MHz
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maximum allowed collector-emitter voltage

Vees = f(Ty), verified by characterization / design not by test
lces = 1 mA for T\,-j < 25°C; lces = 30 mA for Tv] >25°C
800
|— Vees |
775
750
=
g 725
>
700
675
650
50 25 0 25 50 75 100 125 150 175 200
T [°C]
RAKIEFMH

gate charge characteristic IGBT,Inverter (typical)
Vee = f(QG)
VCE =400 V, |c =450 A, ij = 25°C
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forward characteristic of Diode, Inverter (typical)
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switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Erec =f (IF), Ergc =f (RG),
Rgon =2.4 Q, Vce =400 V I = 450 A, Vee = 400 V
22 I I I 20 ) I ——
— Erec, ij =150°C — Erec, ij =150°C
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transient thermal impedance Diode, Inverter thermal impedance Diode, Inverter
Zingr = (t),  AV/At =10 dm¥min; 50% water / 50% ethylenglycol Rinr = f (AV/AL), Tf=75°C; 50% water / 50% ethylenglycol
Tf =75°C; cooler design according to AN-HPDPERF-ASSEMBLY cooler design according to AN-HPDPERF-ASSEMBLY
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0,170

0,1 = 0,168

0,166

0,164

Znic [KIW]
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0,001 0,01 0,1 1 10 4 5 6 7 8 9 10 11 12 13 14
t[s] AV/At [dm®/min]
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NTC-Thermistor-temperature characteristic (typical)

R=f(T)
100000 & .
N — Ry
N ||
N\
10000 \
N
AN
g
44
1000
™~
100
-40 -20 0 20 40 60 80 100 120 140 160
Te[°C]
RAEURF M

pressure drop in cooling circuit
Ap =f (AV/IAt), Tf=75°C; 50% water / 50% ethylenglycol
cooler design according to AN-HPDPERF-ASSEMBLY
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8 9
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9.1 EIRAHT
Code Format Data Matrix
Encoding ASCII Text
Symbol Size 16x16
Standard IEC24720 and IEC16022
Code Content Content Digit Example (below)
Module Serial Number 1-5 71549
Module Material Number 6-11 142846
Production Order Number 12-19 55054991
Datecode (Production Year) 20-21 15
Datecode (Production Week) 22-23 30
Example
71549142846550549911530
9.2 \EMAE
Code Format Codel28
Encoding Code SetA
Symbol Size 34 digits
Standard IEC8859-1
Code Content Content Identifier Digit Example (below)
Backend Construction Number X 2-9 95056609
Production Lot Number 1T 12-19 2X0003E0
Serial Number S 21-25 754389
Date Code 9D 28-31 1139
Box Quantity Q 33-34 15
X950566091T2X0003E0S754389D1139Q15
KYIEFH 13 V3.0,2020-03-23
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