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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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Module / #&#k

Insulation coordination / 484t &

Isolation test voltage .
Q@g%}\muﬁt%}i RMS, f=50Hz, t=1min VisoL 3 KV
Material of module baseplate C
AR AR 5
Internal isolation
R 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 200"
X R B EREEH
1) CTl is about 200.
CTI 9%F 200,
Characteristic values / 4¥{E{E
min. typ. max.
Stray inductance module
HEER A e R Lece [ - ] 18 [ - | ™
Module lead resistance, terminals-
chip T=25°C, Per Switch Rcc+eE - 1.0 - mQ
RSB, WSk
Storage temperature .
mhﬁ;ﬂ%g Tstg -40 - 125 C
Mounting torque for module
mounting Screw M5 / M5 1242 M 30 ) 6.0 Nm
*ﬁﬂ%?%ﬂi pak: Baseplate to heatsink ’
Terminal connection torque
Weight
SE G ~leso| - | g
IGBT, Inverter / IGBT, ¥ ZrZR4
Maximum Rated Values / & KirFrS %
Collector-emitter voltage T.295C vV 750 v
SHRR-RHRBE " CES
Continuous DC collector current Ic nom 400 A
Moy E A g
SEHEGESERER T=25C, Tyjmax=175C Ic 495 A
Repetitive peak collector current
T B RIEE SR b=1ms lcru 800 A
Total power dissipation i i
Ij]Z%\ZTyE'I%% T=25 C,ij max=175C Ptot 955 w
Gate-emitter peak voltage Vv +20 Vv
1R-Z S RIE(E B & GES -
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Characteristic Values / t£E8 &% min. typ. max.
CoIIector-errJitter saturation voltage 1c=400A, Vge=15V T=25°C V. i 1.35 1.70 v
FBAR- R SRR EFE Ic=400A, Vce=15V T=150°C CEsat 1.50
Gate threshold voltage .

IR BB & Vee=Vae, lc=4mA Ty=25°C Veen | 5.00 | 6.00 | 7.00 | v
Gate charge Ver=+15V Q TBD c
AR B fer CETE G - .
Internal gate resistor .
WE R E Ty=25°C Raint - 055 | - o)
Input capacitance
NG Vce=25V, Vee=0V, f=100kHz Ty=25°C Cies R 58.4 R nF
Reverse transfer capacitance .
REEHBEE Vee=26V, Vee=0V, #=100kHz Ty=25°C Cres - 0.80 - | ok
Collector-emitter cut-off current V=750V Va0V T, =25 | 0.1 A
S EBAR-R SRR WTIRE R CETIVETEET ! CES ] ] o
Gate-emitter leakage current Vom0V Ver=20V T,225°C | 500 A
AR-& SRR IR e TeET ? CES ’ ’ "
Turn-on delay time, inductive load I\?=4008A\’/>/1CSE\74OOV 1“‘??2052(: ¢ 122
BIEIR A [E), Bttt GE™ - viT don - - ns
ﬂ:LLLET]jy 7w lﬁ)\ﬁ Reon=1.3Q ij=15OGC 169
Rise time, inductive load I\?=4OO£}>/1C§\74OOV Iwifg;ic t gg
+1 E&" kS GE= - vi— r - - ns
EFESE, B Voe= S0 iaide 8
Turn-off delay time, inductive load I\;=400§}/1\§/E:400V 1"‘??25(:(: ) ;;g
WTIERAETIE), B R CE™ - v doff - - ns
%&ﬁi_l_ﬁ_j] j 1 o8 l\i J\ﬁ RGoff=1OQ ij=150°C 852
Fall time, inductive load I\;=400§}/1\g:/5=400V 1'?25% t 5732
SPRRFIE] R & GE™ - = f - - ns
—I— B"—F E-—l-[ j [Ty \é J\ﬁ RGoff=1OQ ij=15O°C 95
Turn-on energy loss per pulse Ic=400A, Vce=400V, L,=30nH Tvi=25°(i 8.4
FFiBIREE Vee=-8V/15V, Reon=1.3Q T=125°C Eon - 11.8 - mJ
N 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
X WTREE Vee=-8V/15V, Raoir=10Q T=125°C Eofr - 25.1 - mJ
N dv/dt=4802V/ps (T,=150°C) Ty=150°C 26.4
tp<8us,
pa— VCC=4OOVY TV=25L‘:)C ) 3200 )
SC data $2BR iy £ Vee= -8V/15V, ¢ g lsc A
Veemax=Vces-Lsce-di/dt p<6ps, - 2200 -
T,=150°C
Thermal resistance, junction to
03:0””9 fluid Per IGBT/&4 IGBT RinF - 0.157 - KW
SE-Eha A
Temperature under switching
COF}?EiﬁO”J; top continuous Tvop | -40 - 150 | C
THERE
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Diode, Inverter | — &%, WiAE45
Maximum Rated Values / & KinfRS$

Repetitive peak reverse voltage i
EEREIEESRE Ty=25C VRRM 750 Y%
Continuous DC forward current | 400 A
TELIFE EREBR From
Repetitive peak forward current
TfEE IFEIEERR IFru=2xle IFru 800 A
Characteristic Values / £S5 min. typ. max.
Y
Forward voltage" B _ T=25°C 1.40 | 1.90
ERBSERE I¥=400A, Vee=0Y T=1s0c | VF ~ |13 v
Peak reverse recovery current I\;=49%'$/ V=400V, Ivji?g;(ic | ég(z) A
e NS GE="OV, Vi~ RM - -
R 3] IKEM%1EEE’”'L -dir/dt=3174A/us(T=150°C) Ty=150°C 311
e S BB GE=-0OV, vi= °C R - . - H
RAREER -diF/dt=3174Alus(T.=150°C) T,=150°C 36.5
Reverse recovery energy I\;=49 %’{“/ Ve=400V. P:?Z;Ec E gg J
= GE=-0V, vi= - . - m
RERE R -diF/dt=3174A/us(T.=150°C) Ty=150°C s 1.3
Thermal resistance, junction to
cooling fluid Per FRD/# FRD Rinr - 0.24 - KW
SE-E R e
Temperature under switching
00”1‘/1;“;”}; top cONtinuous Tvjop -40 - 150 | <
TERE
NTC-Thermistor/ NTC-# HifH
Characteristic Values / #8655 min. typ. max.
Y
Rated resistance
KRR e PR Tnte=25°C Ras - 5 - KQ
Deviation of R100
R 1"(')0' s Tare=100°C, Ri00=493.30 ARR | 5 - 5 | %
Power dissipation
ij_—%\—i%%gﬁ TnTe=25°C Pas - - 20 mwW
R2=R25 exp[Bas/s0(1/T2-1/(298.15K))] Bossso - 3375 - K
B-value
B {& R2=R25 exp[Basiso(1/T2-1/(298.15K))] Bosiso - 3414 - K
R2=Ra2s exp[B2s100(1/T2-1/(298.15K))] Bos/100 - 3436 - K
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Circuit Diagram / B 2% &

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive R¢c.,ee. Inclusive Rec+ee
IGBT S tH#E, #3 (AEE) , A& R, IGBT #iifetE, W3 (AR , B Recuee

lc=f(Vce),Vee=15V lo=f(Vce), Ty=150°C

800 e e — 300 I I T v
Twj=25°C I - — VGE=9V ';.
700 k== Tvj=125°C / o/ o [ VGE=11V
------ Twj=150°C] R === VGE=13V 1=
- - - - VGE=15V| fi i
600 L 600 [ VGE=17V [f: e

“F —GE=19V [}
500

400 e

"" r }."r' -(.
300 & = ‘;:;-;_,
200 ; f 200 £ s —

/ 100 P

e[
s
lc[A]

r
100 ¥/
0 12 '3
0.00.20406081.01.21.41.61.82.02.22.42.6 08 da IES Ak 49l S 48 20
Vee[V] Vee[V]
Transfer characteristic IGBT,Inverter(typical), Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee’ Inclusive Rcc+er’
IGBT fhffFiE, M3 (MAE) , 8% Recwer IGBT JFoR#iuF6, ¥ (WMAE) , B8 Recuer
lc=f(VeE),Vce=20V E=f(lc), Vee=+15V/-8V,
Reon=1.3Q, Reo=10Q, Vce=400V
200 I I 3 60 I I I I
— Tj=25°%C /v 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
; ===== Egff, Tj=150°C i
600 rd 45 —
/ 40 A2
500 4 o
ij 35 # ’- :
T 400 ’ L a0 paa -
= e L
25 A 2]
300 A7
20 ]
o }/:/’
200 15 e :
Fk /;é”'
10 P
100 o
5 24 e
0 = 0
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Switching losses IGBT,Inverter(typical),

Inclusive Rcc+er!

Transient thermal impedance IGBT, Inverter
IGBT BRI, #3&

IGBT FF3&ti#t, M3 (JHME) , A& Rocwer Zinic=f(t)
E=f(Rc), Vee=+15V/-8V, 1c=400A, Vce=400V
70 I I I 7 1
Eon, Tvj=125°C g ZthJF: IGBT[H
----- Eon, Tvj=150°%C ,_,' e e e 2 e e e
| Eoff, Tyj=125°C a T 77T
----- Eoff, Tvj=150°C P
50 :
é a0
£ _ :
’ 4 -
% L
30 0
20 — - i 1 2 3 4
RI[K/W]: 0.00355 0.02407 0.06812 0.05999
Ti[s] 0.0054 0.015 0.051 0.61
10 0.001
n ke 4 6 ] 10 1z 14 U OU] 0 01 t[%]1 1 10
Re[Q]
Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),
Inverter(RBSOA) Inclusiver Rcc +ee:
IGBT kRHZ£T/EX, ¥4 (RBSOA) FRD IEFRFiE, #2 (JEE) A% Rec e
le=f(Vce),Vee=+15V/-8V, Raoff = 10Q, Tj= 150°C IF=f(VF)
200 800 I I 7
—— Tj=25°C j‘-'
8n ; 700 {77 Ut ss 2
\ 5 ====== Tj=150°C /?
700 1 i
\ i 600 :
600 : f
\ : 500
1
—.500 : = //
s \ | % 400
400 ; p
: 300 4
300 L )3
' %
200 \ : 200 /
Module \i b
100 H : 100 %
_____ Chip \ ,,.-5"‘-
0 I I 0 I
0 100 200 300 400 500 600 700 800 0.0 0.3 0.6 0.9 1.2 1.5 1.8
ce[V] Vr[V]
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E[md]

Zth[KAW]

0.1

Swiching Losses FRD, Inverter (typical),
Inclusive Rcc+er

FRD Fo<ifsE, 3 (#EE) BE ree 6
Ereczf(lF),RGon=1 .3Q,Vce=400V

15 I I I
Erec, Twj=125°C
------- Erec, Tvj=150°C

13 /

400 500 600 700 800

Ir[A]

0 100 200 300

Transient thermal impedance FRD, Inverter
FRD AR, #32
Zinac=f(t)

f—— ZthJF : Didoe

0.01
i: il 2 3 4
Ri[K/W] 0.00796  0.04444 011323  0.06875
Ti[s]: 0.0029 0.013 0.051 0.53
0.001
0.001 0. t[0]1 1 10
)

Output characteristic Erec, Inverter(typical),
Inclusive Rcc+ee'
FRD #i Hidett:, #2F (JREMED ,BE rec +ex

Ereczf(Rg)
11 - I I I
\ 1 Erec. Twj=125°C
10 1 I S Erec, Tvj=150°CH
9 .
2 e
S5 J 3
i \
6 o
5
a \"\.. = Ty
"--..\
[~
3
0 2 il 6 8 10 12 14
Ra[Q]
NTC Thermistor temperature characteristic
(typical)
NTC #vigreafH
R=f (T)
100000 T T
E|| Rtyp}
10000 P
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~
1000 \\
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100
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Package Dimension / £ 3 R ~f
Dimensions in Millimeters /| ZX A8.41
et AR —— [N -
TR (T
TN R -

68. 740.3
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@ } \9
LlelTelis SiEialEl
Frilie vl el ePvil ey TS O .
Internal Circuit / PN 3 B 3%
1 31 5
10—\ 9 26—\
11JKES 13J £ JK}
129_/ 28 1& 1L % o—/
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