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A3 package: 750V 400A IGBT module

Features:

® 750V 400A, Vcesat =1.35V@25C
High RBSOA capability
Micro pattern trench/FS technology
Low switching losses
High SC capability

Typical Applications:
® Automotive Applications

® Motor Drives
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IGBT, Inverter / IGBT, jft3drZR4
Maximum Rated Values | T KXixF#7 5%

Collector-emitter voltage

SRR SR T=25C Vees 750 v
Continuous DC collector current Ic nom 400 A
Mo 4b E Ay
EHRESERER T=25C, Tyjmax=175C Ic 495 A
Repetitive peak collector current
T B RIEE SR be1ms lcru 800 A
Total power dissipation . .
Ij]z%‘_ibgl %% T=25C ,ij max=175°C Ptot 955 W
Gate-emitter peak voltage v +20 v
IAR-& STIRIE(E B & GES B
Characteristic Values / 188 S min. typ. max.
Collector-emitter saturation voltage™ le=400A.  Vee=15V 1‘”??2;(2(: v ::22 v
4 B K o4 c= , VGE= viT CEsat - . -
% EE:*& Z_ZET*& L@%DEBEF TVJ=15O°C 1 47
Gate threshold voltage
IR A B Vee=Vee, lo=4mA Veen | 5.00 | 6.00 | 7.00 | v
Gate charge
[ IR B Vee=-8V/15V, Vce=400V Qe - |24 | - |uc
Internal gate resistor .
P& IR Tw=25C Remt | - | 119 | - | 2
Input capacitance
YNGR Vce=25V, Vee=0V, f=100kHz Ty=25°C Cies R 61.6 _ nF
Reverse transfer capacitance
R EE,:fé\ Vce=25V, Vee=0V, f=100kHz T=25°C Cres - 0.20 _ nF
Collector-emitter cut-off current .
FEBR-LZERKMTRE IR Vee=750V, Vee=0V Ty=25°C lces - - 01 | mA
Gate-emitter leakage current
1R-R SRR IR Vee=0V,Vee=20V Ty=25C lces - - 500 | nA
Turn-on delay time, inductive load I\?=4OO£}>/1CE_JE\74OOV Ivffg;gc t 122
BIEREE, B ce= - " don - o
ﬂ:@LLﬂjlﬂy o8 lﬁ)\ﬁ RGon=1-3Q ij=15OGC 169
Rise time, inductive load I\?=4OOQ}>/1CE_)E\74OOV Ivffg;ic t gg
+ 1 E&" & GE= - vi— r - - ns
LITESE, AR Roon=1.30 T.=150°C 59
Turn-off delay time, inductive load |\;=400§}/1\g(\:/5=400V Iji?gSCC t g;g
SE W ZiE SR AR Bt 2% GE™ - Un doff - - ns
%%LL E——I- ]Eﬂ [ (T4 l\é J\ﬁ RGoff=1OQ ij=150°C 852
Fall time, inductive load I\j=4003) / 1\5_/;\:;:400\/ IVF?;);EC t ;g
SR Bt 1y )5 > GE™= - U f - - ns
T B"—F E-—l- [Eﬂ ) TN ﬁﬁﬁ RGoff=10Q ij=15OGC 95
Turn-on energy loss per pulse c=400A, Vce=400V, L,=30nH Ty=25°C 8.4
TR Vee=-8V/15V, Rgeon=1.3Q Ty=125°C Eon - 11.8 - mJ
s di/dt=5367A/us (T,=150°C) T=150°C 12.0
Turn-off energy loss per pulse |c=400A,Vce=400V L,=30nH Ty=25C 20.9
;é H{:ﬁ_*]gl %% Vee=-8V/1 5V, Reoff =10Q ij= 125°C Eoff - 251 - mJ
s dv/dt=4802V/ps (T,=150°C) T=150°C 26.4
SC data Vec=400V, tp<8us, Ty=25°C - 3200 -
= = Vee=-8V/15V, A
G i & Vo= svney toeps, Tts0c | [ - [ 2200 | -
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Thermal resistance, junction to

Per IGBT,

cooling fluid _ . ko Ringe - 0.157 - KIw
A H R PE AV/At =10.0 dm3/min, TF=25°C
Temperature under switching
conditions top continuous Tyjop -40 - 150 | C
THRE
Diode, Inverter | — k%, a4
Maximum Rated Values / 5 KirfRS$
Repetitive peak reverse voltage T.225C V, 750 v
B8 R IEEBE RRM
Continuous DC forward current | 400 A
B ELLIE (5 EURE R From
Repetitive peak forward current [ ox| 800 A
. =/2X
EEEAEEDR rru=2xle PR
Characteristic Values / 188 S min. typ. max.
Forward voltage™ F=400A, Voe=0V ?ifggc V, l'jg v
__LE. 5 ﬁ?’g N 52 F= , VGE= vi= F - ) -
REEORE T,=150°C 1.40
Peak reverse recovery current I\;=49%'$/ Vr=400V, Ivji?g;(ic | 52(2) A
32 GE=-CV, viT RM - -
REEEEESER -dir/dt=3174A/us(T,;=150°C) T,=150°C 311
Recovery charge {749 %Q/ Ve=400V, szggcoc Q ggg (o}
e il GE=-8V, Uni R - . - M
& @ R B 7 -dir/dt=3174A/us(T=150°C) T,=150°C 36.5
IF=400A, Vr=400V T\=25°C 59
Reverse recovery energy ’ '
e 2 Vee=-8V, ij=125°C E - 9.7 - mJ
R ERE B dir/dt=3174Alus(T,=150°C) Ty=150°C ree 113
Thermal resistance, junction to
. - Per FRD
cooling fluid - ) ko Ringr - 0.24 - K/w
ZE—}%%{] 7&?2‘(]-55_ AV/At =10.0 dm3/m|n, Tr=25 C
Temperature under switching
conditions top continuous Tvjop -40 - 150 | C
THRE
NTC-Thermistor/ NTC-#\gi 5 fH
Characteristic Values / 188 S min. typ. max.
Rated resistance TAre=25C R 5 KO
FRARER PE NTe 25 - -
Deviation of R100
R100 {57344 Tnte=100°C, R100=493.3Q AR/R -5 - 5 %
Power dissipation Ture=25°C = 20 W
TRFEEL NTC 25 - - m
R2=R2s5 exp[Bass0(1/T2-1/(298.15K))] Bos/s0 - 3375 - K
B-value
B 15 R2=R25 exp[B2s/go(1/T2-1/(298.15K))] Bos/s0 - 3414 - K
R2=Ra25 exp[Bzs100(1/T2-1/(298.15K))] B2s/100 - 3436 - K
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Module / £t

Insulation coordination / 484t &

Isolation test voltage

z@g%}\muﬁt%}i RMS, f=50Hz, t=1min VisoL 3 KV
Material of module baseplate C

KRR AR 5

Internal isolation

REBLEL ZTA

Creepage distance Terminal to heatsink 12.0 mm
e pE s Terminal to terminal 6.1

Cleargnce Terminal to heatsink 12.0 mm
=== Terminal to terminal 6.1

Comparative tracking index CTI 2002

X R B EREEH

min. typ. max.

Stray inductance module

B - - H
PR ZL R Lsce 13 n
Module lead resistance, terminals-

chip T=25C, Per Switch Recsee | - 10 - | mo

RRIRSI PR, wwmT -G R

Storage temperature .
W7 Tstg -40 - 125 C

Mounting torque for module
mounting Screw M5 / M5 1242

fEh A 4R Baseplate to heatsink

Terminal connection torque Screw M6 / M6 244 M 40 6.0 N
TR it T 1156 - Of - |80 |Nm

Weight G i 680 i
5= 9

1) Terminal impedance is included.
BaimTHE.

2) CTlis about 200.
CTI 49%-F 200,
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Circuit Diagram / i 2% &

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive R¢c.,ee. Inclusive Rec+ee
IGBT StiE, W3 (BEE) , A& R, IGBT #iHifetE, W3 (JIAE) , B Recwer

lo=f(Vce),Vee=15V le=f(Vee), Ty=150°C

300 I — — — 200 I I I 7 =
Tvj=25°C / R — - — VGE=3V £
ap Lo TWE12590 i/ g | [SFEE vee=11v| i |/
00 Tvj=150°C " "., 700 H__ vae=13v[Ji; £ P
-==-= VGE=15V| i / o
600 £L el e
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Vee[V] Vee[V]
Transfer characteristic IGBT,Inverter(typical), Switching losses IGBT,Inverter(typical),
Inclusive Rcc+er' Inclusive Rcc+ee'
IGBT f&#ifie, WX (EME) , B Recwer IGBT FFRifE, ¥R (AEME) , A Recwee
lc=f(VeE),Vce=20V E=f(lc), Voee=+15V/-8V,
Reon=1.3Q, Reo=10Q, Vce=400V
200 I I 3 60 I I I I
— Tj=25°%C & Eon. Tj=125°C e
700 H==-= T=125°C % 55 --- Eoff; Tj=125°C
---------- Tj=150°C i 59 4= Eon, Tj=150°C s
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Switching losses IGBT,Inverter(typical),

Inclusive Rcc+er!
IGBT FFocifike, 3 (JLBME) , B4 Recer
E=f(Rg), Vee=+15V/-8V, 1c=400A, Vce=400V

70 I I I .
Eon, Tvj=125°C A
----- Eon, Tvj=150°C
60 Eoff, T-«g:lZSfC s
----- Eoff, Twj=150°C P
50 :
E a0 .
L Bt
30
20 _ Tt
10
] 2 4 & ] 10 12 14
Re[0)]
Reverse bias safe operating area IGBT,
Inverter(RBSOA)
IGBT kM Z&TEX, ¥ (RBSOA)
le=f(Vce),Vee=+15V/-8V, Reort = 10Q, Tj= 150°C
9200
800 -
\ ;
700 4
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200 .
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100 H T
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Vee[V]

Transient thermal impedance IGBT, Inverter
IGBT PR, #3

Zingr=f(t)

AV/At = 10.0 dm3/min, Te=25°C, pure water

ZthJF: 1GBT

Zth[KA)

]

i il 2 3 4
RI[K/W]: 000355 002407 0.06812  0.05999
Tifs]: 0.0054 0.015 0.051 0.61
0.001
0.001 0.01 0.1 1 10
tfs]

Forward characteristic FRD, Inverter(typical),

Inclusiver Rcc: +EE
FRD IE[R4§E, #3E (BEE) A8 Reo e
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Erec=f(IF),Reon=1.3Q,Vce=400V Erec=f(Ry)
15 I I I 11 Y I I I
Erec, Twj=125°C \ 1 Erec. Twj=125°C
------- Erec, Tyj=150°C 10 A -—--- Erec, Tvj=150°CH
13 I‘ e 2 .
// ) Y
11 £ Ll
E 9 v E 7
m # / w \
? 3 # '\“‘
’er’ 3 - S
: : \\L‘H\ )
;'; \"'
3 3
0 100 200 300 400 500 800 700 800 0 2 4 & 8 10 12 14
I7[A] Re[Q]
Transient thermal impedance FRD, Inverter NTC Thermistor temperature characteristic
FRD BEAFARE, #32 (typical)
Zingr=f(t) NTC #vieafH
AV/At = 10.0 dm3/min, Te=25°C, pure water R=f (T)
1 100000 T T
——ZthJF : Didoe H— Rtyp)
0.1 10000 P
=,
- o ~
3 -
=y
i ‘\\
0.01 1000 <
=
.
it d\ 2 3 4 \\
R[K/W]: 000796  0.04444 011323  0.06875 ™
Ti[s]: 0.0029 0.013 0.051 0.53
0.001 100
0.001 0.01 01 1 10 0 20 40 60 80 100 120 140 160
s Te[°C]
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Swiching Losses FRD, Inverter (typical),
Inclusive Rcc'+ee'
FRD FFociiist, #3 (BB A8 reo 6

Output characteristic Erec, Inverter(typical),

Inclusive Rcc+ee’
FRD #i 4%, #%F (JBUE) B4 rec +ee




@ RedPower

RG400F08A3M7R_P

Package Dimension / $3& R~}

Dimensions in Millimeters | ZX N6
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