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2 IGBT. ¥Zss

21 BRAHEE

Parameter Conditions Symbol Value Unit
Collector-emitter voltage Tyj=25°C Vees 750 \
Implemented collector current len 650 A
Continuous DC collector current Te=65°C, Tyjmax=175°C lcnom 375Y A
Repetitive peak collector current tp=1ms Icrm 1300 A
Total power dissipation Tr=T75°C, Tyjmax=175°C Prot 488Y w
Gate-emitter peak voltage Vees +/-20 \
2.2 SFIEE min.  typ. max.
Collector-emitter saturation voltage lc=375A,Vee=15V Ty=25°C 110 | 1.35
Ic=375A,Vee=15V Tyj=150°C 115
Ic=375A,Vee=15V Ty=175°C 1.15
VCEsat V
lc=650 A, Vee=15V Ty=25°C 1.30
Ic=650A, Vee=15V Ty=175°C 1.45
Gate threshold voltage lc=11.5mA, Vce=Vee Ty=25°C v 490 | 580 | 6.50 v
Ty=175°C oen 4,10
Gate charge Vee=-8V ... 15V, Vce= 400V Qs 3.55 ucC
Internal gate resistor Tyj=25°C Raint 1.0 Q
Input capacitance f=1MHz,Vce=50V, Vee=0V Ty=25°C Cies 65.0 nF
Output capacitance f=1MHz,Vce=50V, Vee=0V Ty=25°C Coes 0.83 nF
Reverse transfer capacitance f=1MHz,Vce=50V, Vee=0V Ty=25°C Cres 0.25 nF
Collector-emitter cut-off current Vee=750V, Vee=0V Tyj=25°C Ices 1.0 mA
Gate-emitter leakage current Vee=0V,Vee=20V Tyj=25°C lees 400 nA
Turn-on delay time, inductive load lc=375A,Vce=400V Tyj=25°C 0.30
Vee=-8V/+15V Tyj=150°C tdon 0.32 us
Reon=2.4Q Tyj=175°C 0.33
Rise time, inductive load lc=375A,Vce=400V Ty=25°C 0.07
Vee=-8V/+15V Tyj=150°C tr 0.08 us
Reon=2.4Q Ty=175°C 0.08
Turn-off delay time, inductive load lc=375A,Vce=400V Ty=25°C 0.80
Vee=-8V/+15V Tyj=150°C tdoff 0.88 us
Reoff=5.1Q2 Ty=175°C 0.92
Fall time, inductive load Ic=375A,Vce=400V Ty=25°C 0.06
Vee=-8V/+15V Tyj=150°C tr 0.07 us
Reoff=5.1Q2 Ty=175°C 0.08
Turn-on energy loss per pulse lc=375A,Vce=400V, Ls=20 nH Tyj=25°C 8.00
Vee=-8V/+15V 1yj=150"C 115
Reon=2.4Q Ty=175°C Eon 13.0 mJ
di/dt (T,;25°C) = 7000 A/ps
di/dt (Ty;175°C) = 4000 A/ps
Turn-off energy loss per pulse lc=375A,Vce=400V, Ls=20 nH Tyj=25°C 18.0
VGe=-8V /+15V 1yj= 1507C 235
Reoff=5.1 Q2 Ty=175°C Eoft 24.5 mJ
dv/dt (T,;25°C) = 3800 V/us
dv/dt (Ty;175°C) = 3300 V/us
SC data Vee< 15V, Vec =400V tp< 6 s, Tyj=25°C 3900 A
Veemar= Viees -Lsce -di/dt tp< 3ps, Ty= 175°C Isc 3200
Thermal resistance, junction to cooling fluid per IGBT; AV/At = 10 dm®/min, Te=75°C Rihor 0.170?|0.205? K/W
Temperature under switching conditions topcontinuous -40 150%
for 10s within a period of 30s, occurence maximum 3000 times Tyjop 150 175 °C
over lifetime

DI AR IRE, AR,
21RHER A 1T AN-HPDC6i-AN-HP1-DC6i-Assembly-Instructions i& T2 28 H MR E R B /2 ENKRI 50% 7K / 50% 2 &,
9 Tvjop > 150°C BY: [RARBE MM PRHITE 125°C,
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3 ZTIRE. PR

3.1 BRAFEE

Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage Tyj=25°C Vrrm 750 v
Implemented forward current Ien 650 A
Continuous DC forward current I 375Y A
Repetitive peak forward current tp=1ms Ierm 1300 A
1%t - value Vr=0V, tp=10ms, Tj=150°C Vr=0 2t 16500 A
V, tp=10ms, Tyj= 175°C 14000 A%s
3.2 HHiEE min.  typ. max
Forward voltage IF=375A,Vee=0V Ty=25°C 145 | 1.65
IF=375A,Vee=0V Tyj=150°C 1.35
IF=375A,Vee=0V Tyj=175°C Ve 1.30 v
IF=650 A, Vee= 0V Tyj=25°C 1.70
IF=650A,Vee=0V Tyj=175°C 1.60
Peak reverse recovery current Ir=375A, - dir/dt =4000 A/us (Ty;= 150°C) Tyj=25°C 205
Vr=400V Tyj=150°C Irm 320 A
Vee=-8V Ty=175°C 345
Recovered charge IF=375 A, - dir/dt =4000 A/ps (T\;= 150°C) Tyj=25°C 245
Vr=400V Tyj=150°C Qr 475 uc
Vee=-8V Tyj=175°C 56.0
Reverse recovery energy IF=375 A, - dir/dt =4000 A/ps (T\;=150°C) Tyj=25°C 8.60
Vr=400V Tyj=150°C Erec 16.0 mJ
Vee=-8V Tyj=175°C 19.0
Thermal resistance, junction to cooling fluid per diode; AV/At = 10 dm*/min, Tr=75°C Rinor 0.2302(0.2752 | K/W
Temperature under switching conditions topcontinuous -40 150%
for 10s within a period of 30s, occurence maximum 3000 times Tyjop 150 175 °C
over lifetime
4 NTC'?&'E& %Bﬂ min.  typ. max.
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/so 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

VBT IRITIRIE, mAREENR.
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5 IR

Parameter Conditions Symbol Value Unit
Isolation test voltage RMS, f=50Hz,t=1min VisoL 25 kv
Material of module baseplate Cu/Ni/AlY
Internal isolation basic insulation (class 1, IEC 61140) ALOs J
Creepage distance terminal to heatsink doree 182 mm
terminal to terminal P 82
Clearance terminal to heat§ink deten 18.2 mm
terminal to terminal 5.9
Comperative tracking index CTI >200
Min.  typ. max
Pressure drop in cooling circuit AV/At =10.0 dm3/min; Te=75°C Ap 90? mbar
Maximum pressure in cooling circuit Tossepiate < 40°C 25
Thaseplate > 40°C p 2.0 bar
(relative pressure)
Stray inductance module Lsce 15 nH
Storage temperature Tstg -40 125 °C
Mounting torque for modul mounting Screw M5 baseplate to heatsink M 3.00 6.00 | Nm
Terminal connection torque Screw M5 M 3.0 - 6.0 | Nm
Weight G 490 g

VIRER, REER, FXRABTES.
) BLHAIALOSFEE.
I ARIBN FHZE1C AN-HPDC6i-AN-HP1-DC6i-Assembly-Instructions & /2 2N 2SH B E Ao /4 AR 50% 7K / 50% 2 —E,
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output characteristic IGBT,Inverter (typical)

le = f(Vee)
VGE =15V
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transfer characteristic IGBT,Inverter (typical)

le = f (Vee)
Vee=20V
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output characteristic IGBT, Inverter (typical)
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switching losses IGBT,Inverter (typical)
Eun = f(|c), Ewr =f (|C),
Vee =+15V/ -8V, Roon = 2.4 Q, Reor = 5.1 Q, Vee = 400 V
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switching losses IGBT,Inverter (typical)

Ecn =f (Re), Eor = f (Ra).

Vee = +15V [ -8V, lc =450 A, Vee =400V
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reverse bias safe operating area IGBT Inverter (RBSOA)
le=f (VCE)
Vee = +15V / -8V, Reon = 5,1 Q, T,; = 175°C
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Zyyr =f (1), cooler design according to AN-HPDCB6i
AV/At = 10 dm®/min; Tf = 75°C; 50% water / 50% ethylenglycol

1

— Zne 1 IGBT
/”--
0.1
v
= 4
X,
£
N
/|
0,01 /
i 1 2 3 4 Il
rK/W): 001 007 008 0045
sk 0,001 0,03 025 15
M T 110
0,001 0,01 0,1 1 10
t[s]
thermal impedance IGBT, Inverter
Ruue = f (AV/AL), cooler design according to AN-HPDCSi
Tf = 75°C; 50% water / 50% ethylenglycol
0,225
|— Runr: |GET|
0,220 \
0,215 \\
g 0,210 \
0,205
0,200 <~
0,195
4 5 6 11 12 13 14

8 9 10
AV/At [dm*/min]

V3.0, 2020-05-06



Infineon

FS650R08A4P2
HybridPACK™ DC6 1& 1k

capacity characteristic IGBT,Inverter (typical)

C= f(VCE)
Vee =0V, Ty = 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 Ty; £ 25°C; lces = 30 mA for Ty, > 25°C
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gate charge characteristic IGBT,Inverter (typical)
Vae = f(Qg)
Vee =400V, Ic =450 A, Ty; = 25°C
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current slope IGBT,Inverter (typical) forward characteristic of Diode, Inverter (typical)
di/dt = f (Ra), Ir=f(VF)
Vee = +15V / -8V, Ic =375 A, Vce =400 V Ty= 150°C
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transient thermal impedance Diode, Inverter
Zysr = f(t), cooler design according to AN-HPDCG6i
AV/At =10 dm?/min; Tf = 75°C; 50% water / 50% ethylenglycol
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Rinsr = f(AV/At), cooler design according to AN-HPDCG6i
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pressure drop in cooling circuit
Ap = f (AV/At), cooler design according to AN-HPDCGi
Tf = 75°C; 50% water / 50% ethylenglycol
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9.1 IEIRAHG
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 14 V3.0, 2020-05-06
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(EIARE

B ERETTLSREEEZ K

EITIER

Reference Date Description

V1.0 2017-08-31 Target datasheet

V1.1 2018-01-18 Change of package designation
V1.2 2018-06-25 Extention of target data (E, Rth, ...)
V1.3 2019-02-12 New package outlines / pinning
V2.0 2019-10-30 Preliminary datasheet

V3.0 2020-05-06 Final datasheet

D
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UK. AUTOSAR™ is licensed by AUTOSAR development partnership. Bluetooth™ of Bluetooth SIG Inc. CAT-ig™ of DECT Forum.COLOSSUS™, FirstGPS™ of
Trimble Navigation Ltd.EMV™ of EMVCo, LLC (Visa Holdings Inc.). EPCOS™ of Epcos AG.FLEXGO™ of Microsoft Corporation. FlexRay™ is licensed by FlexRay
Consortium. HYPERTERMINAL™ of Hilgraeve Incorporated.lEC™ of Commission Electrotechnique Internationale.IrDA™ of Infrared Data Association
Corporation. ISO™ of INTERNATIONAL ORGANIZATION FOR STANDARDIZATION. MATLAB™ of MathWorks, Inc. MAXIM™ of Maxim Integrated Products, Inc.
MICROTEC™, NUCLEUS™ of Mentor Graphics Corporation. MIPI™ of MIPI Alliance, Inc. MIPS™ of MIPS Technologies, Inc., USA. muRata™ of MURATA
MANUFACTURING CO., MICROWAVE OFFICE™ (MWO) of Applied Wave Research Inc., OmniVision™ of OmniVision Technologies, Inc. Openwave™

Openwave Systems Inc. RED HAT™ Red Hat, Inc. RFMD™ RF Micro Devices, Inc. SIRIUS™ of Sirius Satellite Radio Inc. SOLARIS™ of Sun Microsystems, Inc.
SPANSION™ of Spansion LLC Ltd. Symbian™ of Symbian Software Limited. TAIYO YUDEN™ of Taiyo Yuden Co.

TEAKLITE™ of CEVA, Inc. TEKTRONIX™ of Tektronix Inc. TOKO™ of TOKO KABUSHIKI KAISHA TA. UNIX™ of X/Open Company Limited.VERILOG™,
PALLADIUM™ of Cadence Design Systems, Inc. VLYNQ™ of Texas Instruments Incorporated.VXWORKS™, WIND RIVER™ of WIND RIVER SYSTEMS, INC.ZETEX™
of Diodes Zetex Limited.
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