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1200V 600A IGBT 15k, E6E 34, A B LR —IRE
1200V 600A IGBT Module, E6 Package, with FWD

4% 5 Features
+ 1200V SAfEME R HE L 54 u//@
1200V Trench Gate & Field Stop Structure /
i ¢

BT E D,
High Short Circuit Capability /

+ RFFRIRFE »
Low Switching Loss y
. ETEM \6 )

High Reliability

- ERERE Q &/

Positive Temperature Coefficient

Rz A Applications
© R

Solar Inverter

+ REMTEIRUPS
Uninterrupted Power Supply

© {EBRIERN ! !

Servo Driver 0?_0
+  EHIRE) CJ

Motor Driver

£ K ¥ E{H Maximum Rated Values

Z#7 Parameter 5 Symbol %1% Condition #{E Value | BA{I Unit
£ {%- & 5K B JE Collector-Emitter Voltage Vies Vge=0V,T,;=25°C 1200 v
S H K EE 37 DC Collector Current I T=100°C, T} 12=175°C 600 A
S B R IE{E E 7 Peak Collector Current lem t,=1ms 1200 A
WR-& 5H4% B £ Gate-Emitter Voltage Vies +20 v
IGBTE A IIFE IGBT Maximum Power Dissipation Po T.=25°C, Tj ma=175°C 3950 w
R EEE IE{EHE K Repetitive peak reverse voltage Verm T,=25°C 1200 v
4L [5) B SR % Continuous DC forward current Ie 600 A
FEESIE{E ST Repetitive peak forward current leam t,=1ms 1200 A
12t-{H 12t-value 12t Vg=0V,t,=10ms,T,,=125°C 51000 AZs
IGBT4ZE& i & IGBT Short Circuit Withstand Time tosc 10 us
5 2578 Maximum Junction Temperature i, max 175 °C
T YE%5;8 Operating Junction Temperature Ty, op -40~150 oc
175 FESE [ Storage Temperature Range Tee -40~125 oC
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IGBT4¥{IF{H IGBT Characteristics Values*! (T,;=25°C unless otherwise noted)

B ws it Bl Value B
Parameter Symbol Condition Min. Typ. Max. Unit
T,=25°C 1.75 2.15
SEHR-ZHIRIBFBEE _ _ _19co v
Collector-Emitter Saturation Voltage Veetsan 1:=600A, Vge=15V T4=125°C 2.20
T,=150°C 2.25
AR - & SR A R & _ _
Gate-Emitter Threshold Voltage Vet 1c=23mA, Vee=Vie >:20 >80 6.40 v
S R-RSIRE UL BT _ -
Collector-Emitter Cut-off Current ees Vee=1200V, Vee=0V 1 mA
MR- & SRR ER _ _
Gate-Emitter Leakage Current loes Vee=0V, Vee=+20V -100 100 nA
A B R e FE R 12 a
Internal Gate Resistance Gint '
AR B 7o —1cy~
bstapid Q. Vge=-15V~+15V 7.4 uc
BWABRS
Input Capacitance Cies 128 nf
V=25V, V=0V, f=1MHz
REEHER c 147 nE
Reverse Transfer Capacitance res ’
T,=25°C 435
FF i FEIR A [8) _19co
Turn-on Delay Time Latom T4=125°C 450 ns
T,=150°C 450
T,=25°C 115
JT_}I-H.TJ-IEH t, T,=125°C 160 ns
Rise Time !
T,=150°C 170
T,=25°C 625
I W7 ZER A ) _19co
Turn-off Delay Time Latofn c=600A, T,=125°C 680 ns
V=600V, -
Vemt 15V T,7150°C 700
ﬁGonjig T,=25°C 90
N i Goff— L2324,
Tﬁéﬁlm t Inductive Load T,=125°C 200 ns
Fall Time !
T,=150°C 235
T,=25°C 55
45
THBHBE E,, T,=125°C 100 mi
Turn-on Energy Loss )
T,=150°C 110
T,=25°C 35
KHTIRFE _19co
Turn-off Energy Loss Eotr T4=125°C >0 m)
T,=150°C 60
R | Ve<15V, t,,<10us, V=800V, T,=150°C 2650 A
Short Circuit Current s¢ Ve max=Vees-Ls(ce) X di/dt
*1 IGBT444E &% MIEC 60747-9,,
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% B 454 {E Diode Characteristics Values*2

BH s St 28 Value By
Parameter Symbol Condition Min. Typ. Max. Unit
T,=25°C 1.75 2.15
BB A ,=600A T,=125°C 1.90 v
Forward voltage !
T,=150°C 1.90
T,=25°C 460
M s
REREIEESER e T,=125°C 450 A
Peak reverse recovery current i
T,=150°C 445
¢=600A, T,=25°C 50
. Vx=600V,
Lk = R )
izlﬁ;gr:f’of\lr charge Qr Vee=-15V T,=125°C » uc
y charg -di,/dt=2700A/ps -
(T,=150°C) T,=150°C 105
T,25°C 12
5] 'k n
Bier R e E. T,=125°C 25 m)
Reverse recovery energy loss i
T,=150°C 30
*2 ZARE4HIEEIB MIEC 60747-2,
715 R E MBI BH NTC-Thermistor
BH #s L KR Value LT
Parameter Symbol Condition Min. Typ. Max. Unit
BEH b _oco
Rated resistance Ras Tre=25°C >.00 ka
IhEE oo
Power dissipation Pas Tre=25°C 10 mw
B-{E B R,=R B 1/T,-1/(298,15K 3375 K
B-value 25/50 5=RyseXP[Bys/s0(1/T,-1/(298,15K))]
NI600B12E6K4 D2 A1 NAR I L EE T =]
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45 Package Properties*3

B e St % value B
Parameter Symbol Condition Min. Typ. Max. Unit
IGBT £E-7E#\BH =
IGBT Thermal Resistance: Junction to Case Ranv0 H1MIGBT/per IGBT 0.038 K/w
AR LA N
Diode Thermal Resistance: Junction to Case Ren0 & —4kE/per Diode 0.063 K/w
IGBTIE Az pE R £5/MGBT/per IGBT 0.029 K/W
IGBT Thermal Resistance: Case to Heatsink thiC-H) IR SR E N ease=1W/(MeK) '
iR EERR IR R " HE%E /per Diode 0.048 KW
Diode Thermal Resistance: Case to Heatsink th(C-H) HERESH RN case=1W/(MeK) '
Yfa st
[si]ftf?an:VOItage Vicol RMS, f=50Hz, t=60s 3.4 kv
T B ” -
esa g6 s Terminal to Heatsink
H dCI’
Creepage Distance e h=d
. . 13.5 mm
Terminal to Terminal
b | B Fh 2
i T 2B 125 mm
e g Terminal to Heatsink
. cl
Clearance Distance TR 0 -
Terminal to Terminal
TR RRIE o 200
Comparative Tracking Index
EHREF LR )
Module Stray Inductance L ce GMHE/per Switch 20 nH
e JN . .
Module lead Resistance, Terminal to Chip Recee BB per Switch, T=25°C 11 mQ
FEIh 3
BIREHAE, 20 oo | nm
TRAEH4E " Baseplate to Heatsink, M5
Mounting Torques TR TRk, 30 60 -
Power Terminal, M6 : )
BHEE
Module Weight G 350 g

*3 H - AMIEC 60747-15

NI600B12E6K4 D2 A1
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4 EIGBT
Output characteristic IGBT
1:=f(Ve),Vge=15V

R EIGBT
Output characteristic IGBT
le=f(V ), T,;=150°C
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Transfer characteristic IGBT Switching losses IGBT
1=f(Ve), Vee=10V E=f(Ic), Vge=+15V, Rgon=Reos=1.5Q, V=600V
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RiERETEX IGBT
Reverse bia safe operating area IGBT
Vee=+15V,Rg0=1.50,T,;=150°C

FF A IRFEIGBT
Switching losses IGBT
Vge=%15V, 1 :=600A,V =600V
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Fr X HiFEDiode HEUCR FRIR R B
Switching losses Diode NTC temperature characteristic (typical)
E,.=f(R¢),V=900V R=f(Tyrc)
35 100
30
\
\
\
\
\
25 \ 10 \C

E [mJ]
R [kQ]
/

15 \ : 1

10 RS
| Erec,125°C T~
- - - Erec,150C ]
5 [ [ [ ] 0.1 1 1 1
0 3 6R [Q]g 12 15 0O 20 40 60 80 100 120 140 160
g TNTC [ C]
B BEET IGBT&Diode
Transient thermal impedance IGBT&Diode
0.1 Zip-o=f(t)
AT T T Analytical function for transient thermal impedance:
. 4
Z, ., Diode 7 n
/
’ — _t'/T'
/ Z,;0)|GBT ZinG—c)(t) = E R;(1 —e ™)
I i=1
/
7/
/
’ i 1 2 3 4
001} 7 :
P k= [ Rl (KAW) 2.07 3385 | 0.045 | 234
/ O
// = | =i (ms) 8.07 46.79 0.011 2.06
w Ri (K/kW) 18.21 7.41 16.16 21.58
o -
al| T @ms 28.29 1.7 24.03 | 2828
1E-3
1E-3 0.01 01 1 10
t[s]
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B3 & & Circuit Diagram
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$ME R ~F Outline Drawing
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* = all dimensions with a tolerance of i
{&1TiC 3% Revision History
HRZK Version HEf Date }#43K Description
AO 2022-12-07 Preliminary ¥1kR
Al 2023-06-01 EAR
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