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750V 820A IGBT Full Bridge Module

750V 820A IGBT £ifFisth
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Features:
[0 750V Trench+ Field Stop technology

Low switching losses

O 0O 0o O

Short circuit ruggedness

Typical Applications:

[0 Motor drives

[0 Hybrid electrical vehicles
0 Automotive applications
U]

Commercial agriculture vehicles

Jiangsu Solid Power Semiconductor Co., Ltd.

Freewheeling diodes with fast and soft reverse recovery

Vee(sary With positive temperature coefficient
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IGBT{&ER
Package / #3&
Item Symbol |Conditions Values Unit
?@?%Uﬂﬂiiﬁ%ﬂ? V|so|_ RMS, f=0Hz t=1s
Isolation test voltage 4.2 kV
BRI AR
Material of module baseplate Cu
P4 2% FAYi%% (class 1, IEC 61140)
Internal isolation Basic insulation (class 1, IEC 61140) Al,O3
€ Fa B 5 dereep Ui F-HIFA Fi /terminal to heatsink 9.0
i mm
Creepage distance doreep | 73 F/terminal to terminal 9.0
LR B deiear | F-BH A /terminal to heatsink 45
mm
Clearance deiear  |¥f T3 F/terminal to terminal 4.5
FHO IR AE S CTI
Comparative tracking index >200
Item Symbol |Conditions Values Unit
Min. Typ. Max.
B, R Lsce
Stray inductance module 10 nH
*ﬁﬁ%%] ?J% %Bﬂ,ﬁﬁlﬁ%'ﬁ:ﬁl‘ RCC'+EE' TC=25°C
Module lead resistance, terminals - chip 0.75 mQ
ﬁ%ﬁ/ﬂ%fg Tstg
Storage temperature -40 125 C
PR 22 2085 1) e S AR M4 IR -H# S /baseplate to heatsink
Mounting torque for module mounting 1.8 2.2 Nm
M3  |PCB-#EZZ/PCB to frame
0.45 0.55 Nm
Hig G
Weight 725 g
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SOLID POWER I G BTEt*
IGBT
Maximum Rated Values / & K#iE
Item Symbol |Conditions Values Unit
LR — R LR Vees T,=25°C
Collector-emitter Voltage 750 \Y
A — S i L R Vaes
Maximum gate-emitter voltage +20 \Y
Wk AN, — S AR HL Vees  |t,<10ps,D=0.01
Transient gate-emitter voltage +30 \Y
BE HLR len
Implemented collector current 820 A
HES A AR ELI FL UL lc [T =80°C, Tyjmax = 175°C
Continuous DC collector current 450 A
R K AR F AR LA lcpuise
Pulsed collector current,tp limited by Tjmax 1640 A
DI 40HE Ptot Te=75°C
Power dissipation 769 w
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 4/14/2023 312
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'SOLID POWER I G BT*;t*
Characteristic Values / $F{E{E
Item Symbol |Conditions Values Unit
Min. Typ. Max.
AR AR — RS AR AT L R Veegsaty |Ic=450A, Vge=15V | T, =25°C 1.20 1.40
Collector-emitter saturation voltage T,=125°C 124
T,=150°C 1.27 v
Ic=820A, Vee=15V |T,;=25°C 1.40 1.60
T,=125°C 1.55
T,=150°C 1.60
AR AL FEL R Veeiw |Vee=Vee [c=9.6mA
Gate threshold voltage 5.1 5.8 6.5 v
5 RN - RS AR L LA lces  |Vce=730V, T,=25°C 100 | pA
Collector-emitter cut-off current V=0V T,=150°C 5 mA
MR- e S AR e PR lees  |Vce=0V,Vge=£20V, T,=25°C
Gate-emitter leakage current -200 200 nA
*H}H;& %1—%‘ QG VCE=400Va IC=450A ,
Gate Charge Vge=-8/+15V 1.6 uC
Rai
A% PIRE _ Gint 08 a
Internal gate resistor
PR Cies |Vce=25V, Vge=0V, f =100kHz
Input Capacitance 42.4
i LA Coes
Output Capacitance 3.1 nF
S AR Cres
Reverse Transfer Capacitance 0.8
FRIEZEIR I [A] LR A 380D toon) [Vec=400V,1c=450A T =25°C 90 ns
Turn-on delay time,inductive load Reon=2.5Q, —
Veo=-8/+15V T,=125°C 92 ns
T,=150°C 96 ns
TR ] CHURR A 80 t T,=25°C 64 ns
Rise Time,inductive load T,=125°C 68 s
T,=150°C 70 ns
RBTREIR I (] (R B30 taom  [Vec=400V,1c=450A T =25°C 520 ns
Turn-off delay time,inductive load Reo=5.1Q, —
Vee=-8/+15V T,=125°C 580 ns
T,=150°C 590 ns
R E] CHBRSED t; T,=25°C 200 ns
Fall time,inductive load T,=125°C 310 s
T,=150°C 320 ns
FriEfiFeRe R (R Eon  [Voc=400V,Ic=450A |T =25°C 15.0 mJ
Turn-on energy loss per pulse Re=2.5Q,Reo=5.1Q [+ 1520
Veg=-8/+15V T,=125°C 18.0 mJ
T,=150°C 20.0 mJ
KIrFEaE R (REAk) Eor T,=25°C 33.5 mJ
Turn off Energy loss per pulse T,=125°C 210 .y
T,=150°C 43.0 mJ
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SOLID POWER I G BTEt*
Characteristic Values / $F{E{E
Item Symbol |Conditions Values Unit
Min. Typ. Max.

ke Isc VGE< 15V, tp<3ps
SC data Vee=400V T,=150°C 5400 A
IGBT 45-4 N #BH Rinsr
IGBT thermal resistance,junction-cooling fluid 0.13 |K/W
TARRE Taop
Operating Temperature -40 175 C
Diode / k&
Maximum Rated Values / B K& €&
Item Symbol |Conditions Values Unit
S I L 5 WA R Vrru T,=25°C
Repetitive reverse voltage 750 \Y
AE 1E 1] FEIR len
Implemented forward current 820 A
ﬁﬁﬁrﬂﬁﬁ%ﬁ IF TF = BOOC, ijmax =175°C
Continuous DC forward current 450

Piran N A
TR IE A AN B T VA LR |Fpuise
Diode pulsed current,tp limited by T jax 1640
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[ ) SPS820F08HDM4
SOLID POWER I G BTEt*
Characteristic Values / $E{E
Item Symbol |Conditions Values Unit
Min. Typ. Max.
1E A HL Ve |IF=450A , Vee=0V |T,=25°C 1.20 1.60
Forward voltage .
9 T,=125°C 1.16
T,=150°C 1.14 Y
l;=820A , Vee=0V |T,;=25°C 142 | 1.80
T,=125°C 1.43
T,=150°C 1.44
1) P 52k (] . tr  |lF=450A T,=25°C 122
Reverse I’ecovery t|me ?-II-F/dI:rE:ng;)A/US TVJ:125°C 160 ns
vj— T =1 o
\ V=400V, =150°C 172
S ) PR S WA R U IRRM - T,=25°C 295
Vge=-8V i
Peak reverse recovery current T =125°C 360 A
vj
T,=150°C 375
S [ PRS2 LA Qrr T,=25°C 28.5
Reverse recovery charge T.=125°C 405 e
vj— .
T,=150°C 43.5
SR EA5FE CREbk ) Erec T,;=25°C 6.2
Reverse recovery energy loss per pulse T =125°C 117 mJ
vj .
T,=150°C 13.2
TR -V ENR A RinsFp
Diode thermal resistance,junction-cooling fluid 0.25 K/wW
Iﬁz/ﬂ%fg TJop .
Operating Temperature -40 175 C
NTC-Thermistor / £ i R % # e
Characteristic Values /4$1iFHE
Item Symbol |Conditions Values Unit
e HUREAE Ros Tc=25T
Rated resistance 5.00 kQ
B-1 Ras/s0
B-value 3375 K
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'SOLID POWER IG BTEt*
HHARE (A HHARE (R
Output characteristic(typical) Output characteristic(typical)
lc="f(Vce) lc="f(Vce)
T,=150°C
1600 2 1600 T
] / T
- . o / . /
1400 ] TVJ—25 C I/ ;I 1400 ,,’// / VGE=19V ||
T T T T Tvi=125°C / ,’,' /,./ / ----VGE=17V
1200 |- j=150° 1200 /AR LR VGE=15V| |
sl /,’.'/ / |-—-vee=tav
1 "
! -l —-— VGE=11V
1 I |
1000 7 1000 T == VGE=9V
¥ l’/ /
¥ N
€800 / i < 800 A I ——
o ai <2 I Y oY A Pt
- 1 - I,
600 / it 600 L
400 ,;'I'I 400
200 y/ 200 v
7
0 > 0
0 0.5 1 1.5 2 2.5 3 0 1 2 3 4 5
Vee (VD Vee (WD
et (3D IGBTJT<##E (JLH)
Transfer characteristic(typical) Switching losses IGBT (typical)
lc=f(Vee) E =1 (Rg)
Vee = 20V Vg = -8/+15V, | = 450A, Ve = 400V
1600 | | | 7 100 I i 7
— / Eon, Tvj=125°C e
1400 |— V= — —-Eon, Tvj=150°C //
T T T Tvj=125°C /
....... . / 80 [----Eoff, Tvj=125°C 7
1200 |— Tvj=150°C . //
------- Eoff, Tvj=150°C //
/// "’:—:‘:‘
1000 v 60 3 L -
4 /:/—::" i
/ —~~ ke
= 800 e
= / i e i
600 7 40 === /
s / /
400 pa /
I,;’ 20 //
200 W /
0 e 0
5 6 7 8 9 10 1 12 0 5 10 15 20
VGE v RG €0))
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SPS820F08HDM4
IGBTHEER

IGBTI ik (LAY
Switching losses IGBT (typical)

E=f(lg)
Ve = -8/+15V, Rgon = 2.5Q ,Ragr = 5.1Q , Ve = 400V

Rfm#41T/EX (RBSOA)

Reverse bias safe operating area(RBSOA)
Ic =f (Vce)

VGE = '8/+15V, Rgoff= 51Q, TVj= 150°C

100 | | | 1800
Eon, Tvj=125°C 1600
80 | ——-Eon, Tvj=150°C //,;'r 1400
- --- Eoff, Tvj=125°C ol
A 1200
— 60 1 EOff; TVJ=1 SOOC /,;'; ’ . \
£ 000
i e = \
N,;" 800
40 7 \
a . 600
,z”" _ - 7 \
20 5 == 400
r;’/”’ /7
Psd ,/ \
= 200 \
0 0
0 150 300 450 600 750 900 0 200 400 600 800
lc (A Vee (V)
A (HED IR A (B3Y)
Typical capacitance as a function of collector-emitter voltage Gate charge (typical)
C=f(Vep) Vee=f(Qg)

f=100 kHZ, VGE =0V

IC = 450A, VCE =400V

15 7
100,000 /
~— 10
; |/
]
10,000 == 5
™ S — >
& : " S Rt e g 0
000 =l = /
- -5
Cies /
100 ----Coes
------- Cres -10
10 -15
0 20 40 60 80 100 0 1 1 2 2
Vee (V) Qg(HC)
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IGBT{RIR

IGBTHRA#FHHL ErfmERE —HRE (UE)
IGBT transient thermal impedance Forward characteristic of Diode (typical)
Zingoy= T (1) lr=f(VE)
1600
/ ,
1400 — —— Tvj=25°C / ,'l,'”
0.1 SN '
E 1200 |— Tvj=125°C 'j"l
B RA Lt ) A N I I I Tvj=150°C /17
s gt 1000 -
2 0,01 /| < 4
3 -+ 800 -
N‘-’ 4
/ 600
/1
0.001 400
200
0.0001 0
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1  1E+0 0 0.5 1 15 2
t (s) Ve (V)
TrREiRE —RE (JED TFRBiFE —HRE (BED
Switching losses Diode(typical) Switching losses Diode(typical)
Erec =f (RG) Erec =f (IF)
IF = 450A, VCE =400V RG = 250, VCE =400V
30 30
25 Erec, Tvj=125°C || 25 Erec, Tvj=125°C
— —-Erec, Tvj=150°C — —-Erec, Tvj=150°C
7
20 20 —
~ ~ P /
Lue 15 <_ Lue 15 P >
\\ ~ - P pd //
10 T \\ 10 e
Q\& /’/
A
5 5
/
0 0
0 3 6 9 12 15 0 150 450 600 750 900
Rg (O Il CA)
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CSes SPS820F08HDM4
S IGBTHEIR

TREBRS R PR HEE R (D
Diode transient thermal impedance NTC-Thermistor-temperature characteristic (typical)
Zinoy= T (1) R=f(T)
Il 100,000
- 1l //
0.1 it
i 10,000 P
— //
= d c
g 0.01 va E
- v 1,000
N /
0.001
100
0.0001 10
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0 0 20 40 60 80 100 120 140 160
t (s) Te (T
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IGBTHRIR

Circuit diagram headline / F£2 &
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