@ Redpower RG820FO08A6M7R_L

A6 package: 750V 820A IGBT module
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Equivalent Circuit Schematic

Features: 7= AR
750V 820A, Veeay =1.35V@25°C ® 750V 820A, Veeway= 1.35V@25C
® Direct cooled PinFin Base Plate ®  PinFin B4 BHRIR
® Micro pattern trench/FS Technology @  fivA R/ 2 1B A
® Low switching losses ® (LIFRHiFE
Typical Applications: BRIN H
® Electric Vehicles ® AL
® Motor Drives o LKA
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IGBT, Inverter / IGBT, ¥4
Maximum Rated Values / T KRS %

Collector-emitter voltage

S5 68 4G -5 ST AR ER [T Ty=25C Vces 750 \%
Implemented collector current
EGERARBR IC nom 820 A
Continuous DC collector current
. N N =80C imax= C D)
%%*&ﬁﬁﬁ}ﬁ%}ﬁ Tr 80 , Tvlmax 175 Ic 495 A
Repetitive peak collector current _ 1
6 R T RIS EE R fp=ims o 1640 A
Gate-emitter peak voltage
[ 1R-R SR E R Vees +20 v
Characteristic Values / {885 min.  typ. max.
T\j=257C 1.15 | 1.45
Collector-emitter saturation Ic=450A, Vee=15V Ty=150"C 117
voltage Tyi=175C | Vcesat 117 \%
FBR-RSRIBFEFE 2 o5
- Ic=820A, Vee=15V Ty=25C 1.35 | 1.75
Ty=175C 1.54
Gate threshold voltage Vce=VGE, Ic=9.6mA, T=25C vV 5.0 60 | 7.0 v
AR EERE Ty=175C | 'CE" 3.8
Internal gate resistor g _
B AR B T\=25C Raint 0.45 Q
Input capacitance _ _ _ oEe !
88 N A Vce=25V, Vee=0V, f=100kHz, T.=25C Cies 106 nF
Reverse transfer capacitance _ _ _ o
&Hfﬁiﬁ%"g VCE—25V, VGE—OV, f—lOOkHZ, Tv1—25 C Cres 0.39 nF
Gate charge
N o Vee=-8V~+15V, Vce=400V .
ITHR B GE cE Qc 4.38 uC
Collector-emitter cutoff current .
%%*&'ﬁ%ﬂ'*&?&&ﬁfﬁ EE,;;T‘?, VCE—750V, VGE—OV, Tv1—25 C Ices 1 mA
Gate-emitter leakage current _ _ .
- SRR S Vce=0V, Vee=20V, T=25C Ices 400 nA
Turn-on delay time, inductive Ic=450A, Vce=400V Tyy=25C 140
load \ Vee= -8V/15V Tyi=150°C | tdon 160 ns
FHBERAT(E], RMERE Roon=1.0Q Ty=175C 162
Rise time, inductive load 524_50:\} / 1\;(\7:400\/ i“jfi:o(fc t 2:53, ns
EFASE], R eE " = '
' g Reon=1.0Q T,=175C 67
Turn-off delay time, inductive Ic=450A, Vce=400V Ty=25C 756
load Vee= -8V/15V Ty=150C | tdoft 863 ns
FETAEIRASE), BeMEfER Reof=5.0Q Ty=175C 890
. . . Ic=450A, Vce=400V Ty=25C 77
Fall time, inductive load
—FB%ETJ-fETI Ez'[‘iﬁ‘ -Etk; VGE= '8V/15V TV]:1500C tf 164 ns
e Rcof=5.0Q Ty=175C 177
1c=450A,Vce=400V,Ls=30nH T\=25C 9.65
Turn-on energy loss per pulse | Vee= -8V/15V,Rcon=1.0Q Ty=150C E 13.8 mJ
FHEHRFE di/dt(T,=25°C)=6750Alus Ty=175C o 15.2
di/dt(T,;=150°C)=5500A/us
Ic=450A,Vce=400V,Ls=30nH  T,=25C 299
Turn-off energy loss per pulse | Vee=-8V/15V,Rcoff =5.0Q T\=150°C E 31.5 ]
KUTIREE dv/dt(T,=25°C)=7600V/us Ty=175°C | =°f 33.6 m
dv/dt(Tv=150°C)=4760V/us

VARIAME, BT
VAR ARE
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SC dat Vee=15V/-8V, tp<<6us,T\j=25°C 5200
P Vec=400V, tp<3usTy=175C | Is 4100 A
N Vcemax< 750V
Thermal resis_tance,_junction to Per IGBT, A V/At=10dm3¥min
cooling fluid Te=25eC Rinsr 0.106 KW
R AR IRE P
Temperature under switching | to, continuous -40 150
conditions for 10s within a period of 30s, occurrence Tyjop C
TERE maximum 3000 times over lifetime 150 175
Diode, Inverter /| AR, AL
Maximum Rated Values / S\ KIn#rS%
Repetitive peak reverse voltage o
TEE R EIEEEE Ty=25C VRRM 750 \Y
Implemented forward current
ﬁgszE[’,ﬂEa;ﬁ IF nom 820 A
Repetitive peak forward current _ 1
TEE T EEEE tp=1ms IFRM 1640 A
Characteristic Values / #:§82% min. typ. max.
Ty=25°C 133 | 1.75
E d volt IF=450A, Vee=0V Tv=150°C 1.21
orward voltage Tw=175°C 1.16
ERBEER " v
1£=820A Ver=0V vj= 1.54 | 2.15
F=820A, Vee=0 Ty=175°C 1.40
beak . [1==450A, Ve=400v T=25°C 343
ea ;‘gﬁ;eég?a"%yi”"e” -dii/dt=4000A/us(T,=150°C) Ty=150C | Irwm 398 A
o Vee=-8V Ty=175°C 420
~ecovery char IF=450A, Vr=400V Ty=25°C 275
E%f@g@?e _dir/dt=4000A/uS(T,=150°C) Ty=150C | o 475 e
Vee=-8V Ty=175°C 55.5
5 IF=450A, Vr=400V Tvi=25°C 7.4
ever);er;e,r;‘%‘;%g”ergy -di/dt=4000A/us(T,=150°C) Ty=150C | Erec 15 mJ
. Vee=-8V Ty=175°C 17.3
Thermal re5|s_tance,_1unct|on to Per FRD, AV/At=10dmmin
cooling fluid Te=250C N 0.153 K/w
45- 2R RE -
Temperature under switching | to, continuous -40 150
conditions for 10s within a period of 30s, occurrence Tvjop °C
TERE maximum 3000 times over lifetime 150 175

VAR, BT

YO AR AR
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NTC-Thermistor/ NTC-#vg fafH
Characteristic Values / t£gES%

min.

typ.

max.

Rated resistance

FRFRE PR

Tc=25°C

Ro2s

5.00

KQ

Deviation of R100
R100 1&#%1E

Tc=100°C, R100=493.3Q

AR/R

%

Power dissipation

RFERL

Tc=25°C

P2s

20

mwW

B-value

B1&

R2=R25 exp[Bzs/s0(1/T2-1/(298.15K))]

Ba2s/s0

3375

B-value
Bf&

R2=Ra2s exp[Bas/so(1/T2-1/(298.15K))]

Ba2s/s0

3414

B-value
Bf&

R2=R25 exp[B2s/100(1/T2-1/(298.15K))]

B2s/100

3436

Module / B3t

Isolation test voltage
425N B R

RMS, f=50Hz, t=1min

VisoL

3.0

KV

Material of module baseplate

RR AR

Cu+Niv

Internal isolation

NEiEEE

ZTA

Creepage distance
TeEsEEEs

Terminal to heatsink
Terminal to terminal

dCreep

9.0
9.0

mm

Clearance
BS 8K

Terminal to heatsink
Terminal to terminal

dclear

4.5
4.5

mm

Comparative tracking index

RN IR RIS

CTI

2002

min.

typ. max.

Stray inductance module
REER LA R

Lsce

8.5

nH

Module lead resistance,
terminals-chip

RIRSIBEME, s A

Tc=25°C, Per switch

Rce+ep’

0.75

mQ

Storage temperature
IERE

Tstg

125

°C

Mounting torque for module
mounting

BRBE N

Baseplate to heatsink, Screw M4

Terminal connection, Screw M5

PCB to frame

1.8

2.2

3.6

4.4

0.5

0.6

Nm

Weight
EE

720

V4 SRR 3 T AR
Y CTI 4129 200
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Circuit Diagram / HHZ& &

Output characteristic , Inverter IGBT (typical)

WA, HEIGBT (A1)
le=f(Vce), Vee=15V ( Inclusive Recrggr)
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Transfer characteristic , Inverter IGBT (typical)

fehtstt, W ELIGBT (#41Y)
lc=f(Vce), Vce=20V
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Output characteristic , Inverter IGBT (typical)
W, P XIGBT (#H)
lc=f(Vce), Tvw=150°C
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Switching losses , Inverter IGBT (typical)

FEXIRFE, WEIGBT (HF)

Eon=f(|C) ’ Eoff=f(|C)

Vee=+15V/-8V , R, ;=1.0Q, Ro=5.0Q , V=400V
80
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Switching losses , Inverter IGBT (typical)
FrRHFE, WEIGBT (MR

Eon:f(Rg) ’ Eoff:f(Rg)

Vge=+15V/-8V, 1:=450A , V=400V

Transient thermal inpedance IGBT, Inverter
BRZS#pH, W FEIGBT

Zinr=f(t)

AV/At=10dm3/min ; Tf=25°C ; 100% water

140 1
Eon, Tyj=150"C —7thIF: IGBT
---- Eoff, Tvj=150°C
120 H .
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g
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Reverse bias safe operating area, Inverter IGBT (RBSOA)

RimREIER, W¥IFIGBT (RBSOA)

Forward characteristic , Inverter FRD (typical)

EafmERE, HEFRD ($E)

| =f(Vee) , Vee=t15V/-8V, R ,=5.00 , T,=175°C Ie=F(Vr) (Inclusive Recuee)
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Switching losses , Inverter IGBT (typical) Switching losses , Inverter FRD (typical)
FFXFE, WEFRD (37) FrXRHFE, WEFRD (FHY)
Erec=f(le) , Rgon=1.0Q , V=400V E.c=f(Rg) , I:=450A , V=400V
30 16 T
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Transient thermal inpedance FRD, Inverter NTC-Thermistor-temperature characteristic
BESHPE, HEEFRD TR ERHUASUEFE R
Zenr=f(t) R=f(T)
AV/At=10dm3/min ; Tf=25°C ; 100% water
1 100000
10000
0.1
=
~
b4
E “~. 1000
<
N
0.01
100
i: 1 2 3 4
ri[K/Wl: 0.00506 0.02697 0.06711 0.05324
Tils]: 0.0028 0.011 0.06 0.61
0.001 10
0.001 0.01 01 1 10 0 20 40 60 80 100 120 140 160
t/s
/ Tc/°C

-7- Datasheet B20101000072 Rev.2 2024-06-14



@ RedPower

RG820F08A6M7R_L

Internal Circuit / Vi%ﬂ’%%

P1 P2 P3
T
Clo— C30— C50— H{Tl
Kz K= Kz ™
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GZ@J G4J GGJKE& T
E2 E4 E6o] t {“5
o T6
N1 N2 N3
Package Dimension / &% R ~f
Dimensions in Millimeters / 2K A BT
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