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I ANy AN/
1 NG T
1 A b
HAE e | SRR TERRAE BT
AT Viso | RMS,f=50Hz, t=1min 3.2 kv
fufxaBRE L NTC VisoLinte) | RMS, f=50 Hz, t= 1 min 3.2 KV
PEBAE Ftbiakx (7 7 A 1, 1EC 61140) Al,O05
FEXE T v & 2 TR CTl > 400
FERHE B FE 5 (FER) RTI | fE=% 140 °C
*2 BRHIRME
HHAE e | SRR AR E BT
&N | EE | &KX

WNERA 0 2 Lce 39 nH
NU—H—3F - F v | Rewee |Ty=25°C,/AA v F 24 ma
ZALEE
PRAFIRE Tste -40 125 | °C
0RO R | M ERT 7Y r—va | M5 Y R | 13 15 | Nm
w7 ¥/ —hMZLkiH~ovv

TH4 T
HE G 78 g
JE: The current under continuous operation is limited to 50A rms per connector pin.
2 IGBT, T1/ T4
*3 RRER
HHAE EAE G A TERSAE L EA
a4 -2y ZHE | Vs T;j=25°C 950 v
£
2 L X len 200
it DC =2 L 7 X & lepc ij max = 175 °C Th=65°C 180
MOKRLE—Z7aL s X lerm | tp 13 Tyjop (CHIRKI SIS 400 A
R
eIy AHE— | Voes +20 Y
7 &It
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2 IGBT,T1/T4
x4 BRBYRHE
HAE Ly | RMEROER BARE LX(A
&N | B | BRKR

ALK e Ty AR | Vegsat |lc=200A, Vge=15V T,j=25°C 130 | 140 | V
e T,,=125°C 1.35

T,j=150°C 1.35
b eIy ZMLE | Veen |lc=3.25mA, V=20V, T,;=25°C 415 | 49 | 565 | V
UM E
e NEE Qs |Vee=#15V, V=600V, T,;=25°C 2.05 uC
NI~ — ML Raint | Ty=25°C 1.5 Q
AN EE: Cies |f=100kHz, T,;=25°C, Vg =25V, Vge =0V 24.6 nF
iR & Cres  |f=100kHz, T,j=25°C, Vg =25V, Vge =0V 0.114 nF
aLyH ey X lces  |Veg=950V, Vge =0V T,j=25°C 37 WA
F—h - =X v X REREN lges  |Vee=0V,Vge=20V,T,;=25°C 100 | nA
=i
B — A U RIERER (3 tson |lc=200A,Vcc=600V, |T,;=25°C 0.298 us
A1) Vge=#15V, Rgon = 18 Q 7,=125°C 0.268

T,j=150°C 0.254
S — v FREEE GE t, lc=200A,Vec =600V, |T,;=25°C 0.045 us
A ) Ve =+15V, Rgon =18 Q Ti=125°C 0.056

T,j=150°C 0.059
B — A7 RIERER (3 taoff |/c=200A,Vcc=600V, |T,;=25°C 3.390 us
A1) Ve =#15V, Rgor = 82 Q 7,=125°C 3580

T,j=150°C 3.590
B — o F 7 TR G t; lc=200A,Vec =600V, |T,;=25°C 0.212 us
A ) Ve =15V, Rgorf =82 Q Ti=125°C 0.372

T,j=150°C 0.443
B—rF AL F T Eon |lc=200A, V=600V, |T,;=25°C 21.9 mJ
Bk /L?c;o::nlg’(‘)/?fﬁ/jtlf ;/éoo Nj=125°C al

Alus (T,; =150 °C) T,;=150°C 28.5
B =2k T AL v F T Eof  |lc=200A,Vcc=600V, | T,;=25°C 32 mJ
s /L?Zofflnsg’(‘)/,eav/isz\i’esoo Ty=125C 103
V/ps (Ty; =150 °C) T,j=150°C 42.8

Vyrrvary-e—k | Rpm |IGBTHE (1F#F4Y) , dgrease = 3.3 W/(m-K) 0.439 K/W
U MBS
(<)
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3 MOSFET, T2/ T3

afineon

*a (e & ) EBRAIRME:
HE i | SRR OER BRI BAfir
&N | ¥ | &K
EUl(BInYis Tyjop -40 150 | °C
3 MOSFET, T2/ T3
#*5 BRER
HH BLE | RMHERONER TEASAE BAfr
FLAy o V—XEEE Vbss T\,j =25°C 1200 Vv
Wi > 7 K LA i Ipn 240 A
HEEDC KA VEWR Iopc TVJ- =175°C, Vgs=18V Th=65°C 215 A
MR L v —2 FLA @& | Ipru | verified by design, t, limited by Tyjmax 530 A
it
Jy—h-V—RMEE (k| Ves |D<0.01 -10/23 v
Kt EE)
JF—h-Y—AMEE (&| Ves -7/20 Vv
K DC )
X6 HELZAE
IHH i | SRR OERE [JA]Values Xi7A
on kS — NEIE Vasion) 15..18 v
off 4kfig 7 — hBSE Vestoft 50 v
x7 ERHY R
HHE e | SR OERE B AE Bz
&N | B | &R

Ny« VY—2[F > | Roson) |Ip=240A Vos=18 YV, 291 | 382 | mQ
At T,j=25°C

VGS:]-8 V, 4.7

ij =125°C

V=18V, 6.24

ij =175°C

VGS:lS V, 3.4

T,;=25°C
bi‘—‘ Fex=3 D A ﬁ;ﬁ L?—_’f VGS(th) ID =112 mA, VDS = VGS! TVJ =25 OC, (tested 3.45 4.3 5.15 Vv
W MEETE after Ims pulse at Vgg=+20V)
bi‘—‘ K @éﬁﬁ% QG VDD:8OO V, VGS = -3/18 V, TVJ =25°C 0.8 HC
W7 — N L Raint | Ty=25°C 1.9 Q
(#E<)
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3 MOSFET, T2/ T3

infineon

x7 (ot & ) XA
HA Ly | RMEROER B BAfir
&N | R | K
A& Ciss f=100 kHz, Vps=800V, T,725°C 24.2 nF
VGSZO V
AR & Coss |f=100kHz, Vps=800V, | T,=25°C 1.2 nF
VGS:O V
SRR & Crss  |f=100 kHz, Vps=800V, | T,=25°C 0.079 nF
VGSZO Vv
COSS ’f%ﬁi*/l/ %““—‘ Eoss VD5:800 V, VGS = -3/18 V, TVJ =25°C 473 lJJ
FLAr-V—RY—JUE Ipss Vps=1200V, Vgs=-3V T,j=25°C 0.16 378 MA
b
bi‘—‘ }‘ « VJ— A Fﬁﬂ{)ﬂ:ﬁ’b% IGSS VDS =0 V, TVJ =25°C VGSZ2O \" 400 nA
i
H— A BIERER (B tion |ID=240A,Rgon=4.7Q, |T,;=25°C 78 ns
\E iz = - -
A fuf) Vpp =600V, Vs =-3/18V, T,;=125°C 78
tdead = 1000 ns, 0.1 VGS
t00.11p T,j=175°C 78
H—r A FEREEE B t Ip=240A,Rgon=4.7Q, |T,;=25°C 122 ns
A = =-
HER) Vop =600V, Vos =-3/18V, [ _1ocec s
tgead = 1000 ns, 0.1 Ip to
0.91p T,j=175°C 114
H— 7 BIERER] (B6 td off Ip=240A, Rgorf =1 Q, T,j=25°C 100 ns
= A A = =.
B ) Vpp =600V, Vs =-3/18Y, T,;=125°C 111
0.9 VGS t0 0.9 ID
T,j=175°C 117
H— 7 TN (5 te Ip=240A, Rgor=1Q, T,;=25°C 25 ns
e A A = =_
%ﬁfﬂ‘) VDD 600 V’ VGS 3/18 V; TVJ =125°C 26
0.9 lD to 0.1 ID
T,j=175°C 27
H—=r AL T T Eon  |Ip=240A,Vpp=600V, |T,;=25°C 7.08 mJ
Téﬁ% Lc;:?nH VGS:_3/18V _ °
- ’ > | T,=125°C 7.15
Reon=4.7Q,di/dt=5.7 |- ¥
kA/ps (ij =175 °C), T,j=175 °C 7.16
tdead = 1000 ns
BV F AL T T Eon,o Ip=240A, Vpp =600V, ij:25 °C 4,51 mJ
& =R s = =-
B, mE ks T Lo=T7nH, Vgs=-3/18Y, T,,=125°C 454
Reono=3Q,di/dt=7.1
kA/us (T,;=175°C), T,j=175°C 4,55
tdead = 100 ns
B FTAA T T Eoff Ip=240A, Vpp =600V, T,j=25°C 3.02 mJ
RN Ls=7nH, Vgs=-3/18YV, _ o
- T,=125°C 3.51
Reor=10Q,dv/dt=175 |- ¥
kV/us (TVJ- =175°C) T,j=175°C 3.68
(#E<)
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4 Body diode (MOSFET, T2/ T3)

afineon

KT (Fe &) ERAIFME

HH iLe | REFROER BUAE BAfL
wAN | FE | RKR

DGV /AN IV Rtnon  |MOSFET (138341 ), Agrease = 3.3 W/(m-K) 0.283 K/W

DA SIS

ﬁbﬁi{ﬁ};ﬂ‘ ij op -40 175 °C

I The selection of positive and negative gate-source voltages impacts losses and the long-term behavior of

the MOSFET and body diode. The design guidelines described in Application Note AN 2018-09 and AN

2021-13 must be considered to ensure sound operation of the device over the planned lifetime.

Tvj,op > 150°C is allowed for operation at overload conditions for MOSFET and body diode. For detailed
specifications, please refer to AN 2021-13

4 Body diode (MOSFET, T2/ T3)
*8 RRER
HHA Ly | RERUER TERAE XA
Body diode IE 710 B+ Isp TVJ =175°C, Vgs=-3V Ty=65°C 95 A
*9 BRHYRME
HA e | REFROER B E BT
m/N | EE | RXR
JIE 7B+ Vsp Isp=240A, Vgs=-3V T,j=25°C 4.11 5.35 v
T,j=125°C 3.85
T,j=175°C 3.75
v — 7 i [al18 it lrm Isp =240 A, dis/dt=5.5 T,j=25°C 74 A
kA/us, Vpp =600V _ o
’ ’ T,;=125°C 109
Ves =-3V, tgeaq = 1000 ns |-
T,j=175°C 134
W18 B B Qrr Isp =240 A, dig/dt =5.5 T,j=25°C 13 pC
kA/us, Vpp =600V _ o
’ ’ T, =125°C 2.7
Vgs =-3V, tgeaq = 1000 ns |
T,j=175°C 3.9
SCAEIN RS Erec Isp =240 A, dis/dt=5.5 T,j=25°C 0.38 mJ
kA/ps (T,;=175°C) _ o
’ T,;=125°C 0.89
Vpp =600V, Vgs=-3V, v
t4ead = 1000 ns TVJ- =175°C 1.16
WiRIE R, A b A Ereco |lsp=240A,dig/dt=6.9 |T,;=25°C 0.46 mJ
T kA/ps(TVj:175 °C), T.=125°C 0.64
VDD =600V, VGS =-3V, Y i
tdead = 100 ns ij =175°C 0.91
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5 IGBT, T5/T6
5 IGBT, T5/T6
# 10 BN EM
HH e | SR ONER TERSAE BAfL
Sy S | Vo T=25°C 950 v
=
oLy XE len 200
Wi DC 2 L s X B Ioc | Tyjmax=175°C Ty =65°C 160
MORLE—ZalL s X lerm |t 13 Tyjop (CHIFI SV D 400 A
=i
F—h eIy HEE— | Vees +20 v
) B
F11 Einksg
HH e | R ONER B E BAfr
&N | FE | &K

ALK TRy AR | Vepsat | lc=200A, Vge =15V T,j=25°C 130 | 140 | V
e T,,=125°C 1.35

T,j=150°C 1.35
ek eI o XBILE | Veen | lc=3.25MA, V=20V, T,;=25°C 415 | 49 | 565 | V
VAT
e MBS Qs | Vee=%15V, Ve =600V, Tyj=25°C 2.05 uC
P — Reint | Tyj=25°C L5 Q
AP Cies | f=100kHz, T,j=25°C, Vg =25V, Vg =0V 24.6 nF
R R Cres  |F=100KHz, T,j=25°C, Veg =25V, Vge =0V 0.114 nF
AL s R Ty AR | lgs | Ve =950V, Vge =0V T,j=25°C 32 | pA
IR
rF—h =3 v XEFEN lees  |Vee=0V,Vge=20V,T,;=25°C 100 | nA
S A VRIERER (3 | taon  |lc=200A,Vec=600V, | T,;=25°C 0.269 us
A7) Vo =#15V, Roon =180 1 _1p5ec 0.255

T,=150°C 0.235
B LRI (G t,  |Ic=200A,Vec=600V, | T,=25°C 0.052 us
HEN) Voe =£15V, Reon =180 7 - 195¢ 0.065

T, =150 °C 0.066
S A TVRIERE (3 | taofr | lc=200A,Vec=600V, | T,;=25°C 3.420 us
S ) Voe =#15V, Roori =820 |1 1550 3.580

T,j=150°C 3.590
(#e<)
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6 XA 4—NK,D1/D4

afineon

* 11 (e X ) BB R
HE e | SR ONER HAEAE Bifr
&N | ¥ | &K
B — 7 TR (5 tr lc=200A,Vcc =600V, |T,;j=25°C 0.174 Hs
\E == = =
T,j=150°C 0.363
BV F AL T T Eon Ic =200 A, Vcc =600V, TVJ':25°C 25.6 mJ
Té% LU:7nH,VGE2115V, _ °
= T,i=125°C 31.5
Reon =18 Q, di/dt =2500 | ¥
A/ps (T,;=150°C) T,j=150°C 34.2
B F T AL v F T Eof  |Ic=200A,Vc=600V, |T,;=25°C 29.9 mJ
Ei=US Lo=7nH, Vge=+15V, .
: T,i=125°C 37.7
Reoff =82 Q, dv/dt = 1600 | %
V/ps (T,;= 150 °C) T,;=150°C 40.1
Vxrsvaret—b | Ruu [IGBTHE (1FF%Y) , gease = 3.3 W/(mK) 0.517 K/W
D/ AE e
EUl(RInYis Tyjop -40 150 | °C
6 Z A A — K,D1/D4
#* 12 BREHK
HHE BLE | SR UERE TEREAE Bz
B — 7 R LR VrrM T,j=25°C 1200 v
HifgE DC I Ie 300 A
v — 7 R UNEEE T Ifrm  |tp=1ms 600 A
I I Pt |tp=10ms,Vg=0V T,j=125°C 7380 A’s
T,j=150°C 6320
#* 13 BRI
HHE i | R RONER BFEAE Bfir
&N | B | &R
I FE Ve Ir=160A, Vge=0V Tj=25°C 141 | 164 Vv
T,j=125°C 1.28
T,j=150°C 1.25
v — 7 Wilal{E E lRm  |Vcc=600V,[g=160A, |T,;=25°C 99 A
VGE:-].SV 'diF/dt: — o
’ T,i=125°C 143
2500 A/ps (T,;=150°C) |-~
T,j=150°C 155
(#E<)
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7 #44—F, D5/D6

afineon

#13 (e X ) BB R
EHH e | SR ONER HAEAE Bifr
BN | BE¥E | BEX
AR A p A Q; Ve =600V, [r =160 A, T,j=25°C 15 uc
VGE:_]-SV 'diF/dt= — o
’ T,i=125°C 30
2500 A/ps (T,;=150°C) |-~
T,j=150°C 35
AL ECES Eree |Vcc=600V,/r=160A, T,j=25°C 4.47 mJ
VGE:'15 V, -diF/dt: _ o
T,i=125°C 9.81
2500 A/ps (T,;=150°C) |-
T,j=150°C 11.8
Vyrrvar-e—hk | Rpu |/Diode (1FEFHUY) , Agease =3.3 W/(m-K) 0.402 K/W
7 REEHT
EULURIENES Tyjop -40 150 | °C
7 XA F— K, D5/D6
#* 14 BREM
A i | SRR OER TERAE Bifr
B — 7 MR Ui VRrM T,j=25°C 1200 Vv
9t DC FEI I¢ 200 A
v — 7 iR UNEEE T Ifrm  |tp=1ms 400 A
TRV R Pt |tp=10ms,Vg=0V Tj=125°C 5060 A’s
T,j=150°C 4920
#15 BB R
=HA i | SRR OER HHAE Bifr
BN | BE¥E | BEX
JIE#E Ve Ir=200A, Vge=0V T,j=25°C 1.72 | 2.10 Vv
T,j=125°C 1.59
T,j=150°C 1.56
B—7 E@?ﬁ%{)lb /RM VCC =600 V, IF =200 A, TVJ =25°C 101 A
VGE:_]'SV 'diF/dt: _ o
’ T,i=125°C 126
2800 A/ps (T,;=150°C) |-~
T,;=150°C 134
SCAEIR k=R iy Q, Ve =600V, [r =200 A, T,j=25°C 12 uC
VGE:']-S V, -diF/dt: _ o
T,i=125°C 25
2800 A/ps (T,;=150°C) |
T,j=150°C 30
(#e<)
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8 NTC-F—3I R ¥

# 15 (fe % ) BRAYRE
HA e | RMEROVER HAE BARL
BN | B | RK
SUAEIN RS Erec Vee =600V, [=200 A, T\,j =25°C 3.57 mJ
VGE:_ls V, 'diF/dt= — o
T,,=125°C 8.51
2800 A/ps (T,;=150°C) |-~
TVJ- =150°C 10.3
Vxrvsvary-bt—h | Ruu |/Diode (1HF YY) , dgease = 3.3 W/(M-K) 0.447 K/W
v BT
W EIRE Tjop -40 150 | °C
8 NTC-—I X ¥
#* 16 BRI RE
HH LT | R OER AR =<vA
&N | B | BZKR
TERSHHUE Ras Tntc=25°C 5 kQ
Rigo PR AR/R | Tyc =100 °C, Ry00 =493 Q 5 5 %
j:/%g% P25 TNTC =25°C 20 mwW
B-E#KL Bysjso | Ra=Ras exp[Bas/s0(1/T2-1/(298,15 K))] 3375 K
B-TE#K Basiso | Ra=Ras exp[Bysyso(1/T,-1/(298,15 K))] 3411 K
B-TE4X Bysji00 | R2=Ras exp[Bas/100(1/T,-1/(298,15 K))] 3433 K
7E: NTC DA 22 871220 TiE, AN2009-10 D 4 552 28 F X0,
Datasheet 11 Revision 1.20
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9 RetER

9 RriEX

Hi F1%548 (typical), IGBT, T1 / T4

H 774548 (typical), IGBT, T1/ T4

lc =f(Vce) lc=f(Vce)
VGE =15V TVJ =150°C
400 400 777 7
T =25°C V. =19V i /
vi VGE v /,I ',/ /
——— T,=125C ——— V=17 i
3501 v 350 . i ¥
—————— T,;=150°C i
{
300 300
2501 2501
<, 2001 = 200
150 150
100 100
50 50
0 1 1 1 O 1 1 1 1 1 1 1 1 1 1
00 02 04 06 00 02 04 06 08 1.0 12 1.4 1.6 1.8 2.0 22

Ve (V)

=R (typical), IGBT, T1/ T4

47— b IR (typical), IGBT, T1/ T4

lc = f(Vee) Vee = f(Qo)
Veg=20V Ic=200A, T,;=25°C
400 15
— —— T =125C
350 b
—————— T,,=150°C 10 ]
300
5]
250
= =
= 200+ = o
- >
150
_5 —
100
-10
50
////
== =
0 = 1 1 1 '15 1 1 1 1 1 1 1 1 1 1
4 5 6 7 8 0.0 02 04 06 08 1.0 12 14 16 1.8 2.0 2.2
Vee (V) Q; (M)
Datasheet 12 Revision 1.20
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infineon

9 RetER

RNEHFM: (typical), IGBT, T1/ T4
C=f(Vce)
f=100 kHz, Vge =0V, T,;=25°C

AA v F v JkH (typical), IGBT, T1/ T4

t="f(l)

Ve =600V, Tyj = 150 °C, Rgoff = 82 Q, Rgon = 18 Q, Ve = +15
Vv

1000
- Cies
- = COeS
______ Cres
100
10
™
=
(&)
1\
N\
AN
\\ =~ -~
\\\ \\\\\\\
e e
0.01 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

Vee V)

100
t4on
e
______ Caort
i1 B - [R— t;
1]

R T ——
oy ="
0.01
0.001 T T T T T T T T

0 50 100 150 200 250 300 350 400 450

I ()

AA v F v JEEH (typical), IGBT, T1/ T4

A v F v 7K (typical), IGBT, T1/ T4

t=f(Rg) E=1(I¢)
Vge=215V, 1 =200 A, V=600V, TVJ- =150°C Rgoff =82 Q, Rgon =18 Q, Ve =115V, V=600 V
100 100
thon Eyp T, = 125°C
===t 90 -{|— —— E,, T,;=150C
/,//, ______ Lo Rear 10" R | | e Eop T4 =125°C
//, ............ t Ryoi = 10 * Re 80 | --rmemereeer Eoip ij =150°C ."" 4
10 - ’
//
; 70
/
A
60
’_-,‘
£ 504
w
40
30
20
10
0.01 0
0 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250 300 350 400 450
R, (Q) I (A)
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9 RetER

AA v F v T (typical), IGBT, T1/ T4

WA 7 AR EE/EFEK (RBSOA), IGBT, T1/ T4

E=f(Rg) lc=f(Vce)
Ve =#15V, Ic =200 A, Ve =600 V Rooff = 82 Q, Vg =15V, T,; = 150 °C
350 500
Eow Ty = 125°C ———— I, Modul
———E,, T,=150°C 450 |— — — I, Chip
300 [———— Eyp T,,= 125°C, Ry = 10" Ry
------------ Eq Ty = 150°C, Ry =10 "Ry 400
250 350
300
200
= —
E = 250
o -
150
200
100 | 1507
100
50
50
0 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200 0 200 400 600 800 1000 1200
R; (Q) Ve, (V)
BEEA B —4F X, IGBT, T1/ T4 H F1%54E (typical), MOSFET, T2/ T3
Zy, = f(t) Ip="f(Vps)
VGS =15V
1 480 y, "
S
/ ~
420 7 /
/ e
/ e
/ /
360 / y /
/ //
/ v
300 a2
. / //
= — /7
< 01 = 240 // //
NG / 4
/
180 /1A
/)
/7
//
120 /
/
/
i 1 2 3 4 / ij:25 C
r.[K/W] 0.0245 0.0355 0.189 0.19 60 /// —_—— ij =125°C
T[] 3.32E-4 0.00755 0.122 0.122 /’ —————— T.=175°C
0.01 7 7 7 0 T T T T T T T
0.001 0.01 0.1 1 10 0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
t(s) Vos (V)
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Hi 7745 (typical), MOSFET, T2/ T3

H 774 (typical), MOSFET, T2/ T3

Ip=f(Vps) Ip="f(Vps)
- a— o
Ves = 18V T,;=175°C
480 y — 480 v
/ // Vs =20V / ///
/ e ——— V=18V 77 e
420 ,’ 420 7 ~
Z2 N I A | B Ve =15V Vs /.—
S0 b e V=13V / / 7
360 v 360 {--—— v =11V ava -
/ Gs /i /
——— V=9V Py -
~ v/
300 300 [T V™MV | 7 7 |
/ //.'/ - —
= — // 7 g .~
< 240 / < 0 Ve -
_o // ) _o ///'/ - / /‘/_/
/ o .
i /7 i /i /'/
180 S 180 (o
7 e /!
// // //,""' g
/ 2 .
120 /S 120 i
1/ A
// T,=25°C e
6011/ v D 60- A/ .-~
% ———T,=125%C g .-
/48 IR B (R T, =175°C A
0 I I I I O I I I I
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 0 1 2 3 4 5
Vis (V) Vis (V)

RLA =Y —R[ A #Hi (typical), MOSFET, T2/ | KL A v —Y — X[ F#&Hi (typical), MOSFET,

T3 T2/7T3
Ros(on) = f(Ty;) Ros(on) = f(Ip)
Ip =240 A Ves =18V
7.0 7.5
Ves =15V TvJ =25°C
6.51|—— — V=18V 7.0f{———T,=125°C
—————— T =175°C //’/
6.0 s+ -
5.5 60 ————=—"T"T
— 5.0 — 5.5
(@] (@]
£ £ -
T 4.5 < 5.0 -
o:g n:g ———————
4.0 454 —=—=—
35 7 4‘0 _
3.0 35
2.5 3.0 ////
2.0 T T T T T T 2.5 T T T T T T
-50 -25 0 25 100 125 150 175 0 60 120 180 240 300 360 420 480
1, (8)
Datasheet
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32 (typical), MOSFET, T2 / T3

J—h-V—RE R Vv ¥ a) NEE (typical),

Ip=f(Vgs) MOSFET, T2/ T3
Vps =20V Ves(th) = f(Ty;)
VGS = VDS , ID =112mA
480 T 5.0
!
a0 ||m—— TumsC ! 4.8
4.6
360
4.4
300
_ S 4.2
< 240 £
>’ 4.0
180
3.8
120 364
60 3.4
0 3.2 T T T T T T T T
4 11 -50 25 0 25 50 75 100 125 150 175
T,
7 — b FREHRFE (typical), MOSFET, T2/ T3 R EWME (typical), MOSFET, T2/ T3
Vs =f(Qg) C=f(Vps)
Ip=240A, TVJ-:25 °C f=100 kHz, TVJ-:25 °C,Vgs=0V
18 100
15 ——
—1
10 \\
124 T~L
~
~
— ~N
=<l ~
S ~
_ 9 . \\\\ \\
=3 [ | N ~
8 s
° |
\
\\\
3 ] AL
Ol |F—— e
0 1 C'\Ss
- = COSS
______ C..
-3 T T T T T T T 0.01 T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.1 1 10 100 1000
Q; (HC) Vps (V)
Datasheet 16 Revision 1.20
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ZA wF v 7R (typical), MOSFET, T2 / T3
t=1(Ip)

VDD =600 V, RGon =47 Q, RGon,o =3 Q, TVJ =175 OC, VGS =
-3/18V

AA v F v K5 (typical), MOSFET, T2
t=1(lp)

/T3

RGOff =1 Q, VDD =600 V, TVJ =175 OC, VGS = -3/18 Vv

0.18
tdcm’ tdead =1000 ns, RGon tdoff
0.16 7 Lhow taead ™ 100 ns, Rcon,o ——— %
—————— tr, tdead= 1000 ns, RGon
------------ t, tyq =100 Ns, RGMO
0.14
o2 T 0.1
a T _ \
%) PRag 7 \
\3; 0.10 /// ______ 3
= TTTT T T T T = \
// ------------ \
0.08- 7 \\
2 e \
— e A I I
0.06-} -
0.04
002 1 1 1 1 1 1 1 1 1 001 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500
Iy (A) I, (A)
A A v F v 7 (typical), MOSFET, T2/ T3 E T AEC (typical), MOSFET, T2/ T3
Vpp =600V, tgead = 1000 ns, Ip =240 A, T;=175°C,Vgs = | Vpp =600V, tgead = 1000 ns, Ip = 240 A, Vs = -3/18 V
-3/18V
1 7.0
| difdt, 1, T, =175°C
6.0
5.0
@ 4.0
<
]
S 3.0
ton 2.0
———t
______ Caort 1.0
------------ t,
0.01 T T T T 0.0
0 5 10 15 20 25 30 35 40 45 50 0 10 20 30 40 50
R () R, (Q)
Datasheet 17 Revision 1.20
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TEE AL (typical), MOSFET, T2/ T3
dv/dt = f(Rg)
Vpp =600V, Ip =240 A, Vgs = -3/18 V

AL v F v 7K (typical), MOSFET, T2/ T3
Eon = f(lD)
Reon = 4.7 Q, Vpp =600V, Rgon o =3 Q, Vs =-3/18V

20

| off’” "vj

dv/dt T =175°C

18

16

14

129

10

dv/dt (V/ns)

16
T,=125°C t,,,,=1000ns, R
14|77 T T TuT 2570 ey = 10008, R,
______ T, =175°C t,,,,=1000ns, R
............ T,=175°C,t, ,=100ns, Ry

0 1 1 1 1 1 1 1 1 1

0 50 100 150 200 250 300 350 400 450 500
I (A)
D

AL v F v TS (typical), MOSFET, T2 / T3

AA v F v 7K (typical), MOSFET, T2/ T3

Eof = f(Ip) E=f(Rg)
Reoff =1 Q, Vpp =600V, Vgs=-3/18V Vpp =600V, tgeaq = 1000 ns, Ip =240 A, Vg5 =-3/18V
14 60
T,=125°C
———T,=175°C 55
12 50
45
101 By T, = 125°C, Ry, =10 * Ry
40 ——— E,T,=125°C
—————— E ,T =175°C,R_ =10*R
] on’ " vj > “Gon G
= 87 S [ ) SS— E,pT,=175°C
— of vj
E )
£ £ 30
we w
6 25
20
4 -
15 —
10 ___.-/-"*"*--‘-)'_/
2 -’,“,’_ﬂp‘.y’y
5 e
0 1 1 1 1 1 1 1 0 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500 0 2 4 6 8 10 12
Iy (A) R (Q)

Datasheet
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AL v F v 7K (typical), MOSFET, T2/ T3
Eon = f(VGS(of'f))

Reoff =1 Q,Vpp =600V, Rgon =4.7 Q, Vgs(on) = 18V, Ip =240
A, RGon,o =3 Q, TVJ =175°C

AL v F v 7K (typical), MOSFET, T2/ T3
Eon = f(tdead)
Rgon=4.7Q, Ip=240 A, Vpp =600V, Vg =-3/18 V

100
£
< 104
O
w — — —
Reono & Reofr taeas =100 NS
— — — R &R tyepg =1000 1S
—————— 10* Ry, &Ry s tyesg = 1000 S
------------ 10*R,, &10* R, t, ., =1000ns
1 1 1 1 1
5 4 3 2 1 0
VGS(off) (V)

105.0

102.5 Y

100.0

97.5

(%)

95.0

on

92.5

90.0

87.5

85.0 T T T T T T T T T

0 100 200 300 400 500 600 700 800 900 1000
t ns)

dead (

WA T A Z 28 /EdE% (RBSOA), MOSFET, T2/ T3
Ip=f(Vps)
RGof‘f =1 Q, ij =175 OC, VGS = -3/18 \Y

WESA » E—HF L X, MOSFET, T2/ T3
Ziy =1(t)

700

— Modul

— —— 1, Chip

600

500

400

300

200

100

0 1 1 1 1 1

0 200 400 600 800 1000
V__(V)

1400
bs {

0.1

z,, (K/W)

i 1 2 3 4
rilK/wW]

0.0086 0.0169 0.0435 0.214

Ts] 4.5E-4 0.00493 0.025 0.179

0.01 T T T
0.001 0.01 0.1 1
t(s)

10
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JIEJ5 F1 4 body diode (typical), MOSFET, T2/ T3

RTF 4 5 A A — FIEELE (typical), MOSFET, T2 / T3

ISD = f(VSD) VSD = f(TVJ)
T,;=25°C Isp =240 A
400 T 45
350 ] // 4.0
i 3.5
300 /
i 30
250 H
_ [ < 257 Vos =5V
= H N | (— V=3V
5 200 i A s
= TN | — V=0V
/ e V=15V
150 ——— V=18V
3 1.5+
J =
100 i __/;{/ -
l': 1.0 //;:—,{/ ~
i e
50 f 051
0 1 1 1 1 1 1 1 1 1 00 I I I I I
0.0 05 10 15 20 25 3.0 35 40 45 5.0 25 50 75 100 125 150 175
Ve, (V) T, (C)

V)

AL v F v 7% body diode (typical), MOSFET, T2 /
T3

A2 A v F v 7% body diode (typical), MOSFET, T2 /
T3

Erec = 1:(ISD) Erec = f(RG)
Rgon = 4.7 Q, Rgono =3 Q, Vpp =600 V tgead = 1000 ns, Isp = 240 A, Vpp = 600 V
2.50 1.5
T,,=125°C,t,,,,=1000 ns, Ry, T,=125°C
2250 |——— T,=125°C,t,,,=100ns,R. ——— T,=175°C
—————— T,=175°C, ty,,4=1000 ns, R, e
-} - o, _ 7 ]
2.00 A |-mmmreeeen T,=175°C,t,,,=100ns,R. // 1.2 |
1.75 |
|
|
1.50 0.9 \
= =) \
S €
"g 1.25+ v?u
w w
1.00 0.6
0.75
0.50 0.3
0.25
000 1 1 1 1 1 1 1 1 1 00 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500 0 5 10 15 20 25 30 35 40 45 50
lep (A) R; (Q)
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A A v F o 7K body diode (typical), MOSFET, T2 /
T3

Erec = 1:(VGS(of'f))

RGOf‘f =1 Q7 RGon =47 Q) VGS(on) =18 V: ISD =240 A: RGon,o =
30,Vpp=600V,T,;=175°C

AA v F v 7% body diode (typical), MOSFET, T2 /
T3

Erec = f(tdead)
Reon = 4.7 Q, Ip =240 A, Vpp =600V, Vgs = -3/18 V

1.80
Rsono & Reofp taead =100 NS
1.60 | = — Roon &Reofr taeaq = 1000 NS
————— 107 Ry & Ryopp taeag = 1000 NS
1.a0 10" Ry, & 107 Ry ¢ty g = 1000 N
120 T T ———
= 1.00
£
w” 0.80-
0.60
0.40
0.20
0.00 T T T T
5 4 -3 2 1 0
VGS(off) (V)

110

100

90

(%)

80

rec

E

70

60 /
!
1

1

1

]

50 1 1 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800 900 1000
t ns)

dead (

Hi 7145 (typical), IGBT, T5/ T6

H! #1454 (typical), IGBT, T5/ T6

lc=f(Vce) lc=f(Vce)
Vge=15V TVJ- =150°C
400 400 A
o _ /i
T,=25°C XGE 19\\; //;/ 7
——— T =125C —— = Vg =17 Aoy
350 K 350 ot i/
—————— T,,=150°C
300 300
250 250
=< =<
‘_’u 200 ::J 200
150 150
100 100
50 50
0 1 1 1 0 1 1 1 1 1 1 1 1 1 1
0.0 02 04 0.6 00 0.2 04 06 08 10 12 14 16 18 2.0 22
Ve (V)
Datasheet 21 Revision 1.20
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32 (typical), IGBT, T5/ T6

47— bk FE B (typical), IGBT, T5/ T6

lc =f(Vge) Ve = f(Qg)
Veg=20V lc=200A, T,;= 25 °C
400 15
——— T, =125%C
350} il
—————— T,=150°C 10
300}
5 |
2501
= =
= 200 % 04
- >
150
_5 —
100
.10}
50
////
=l
0 1 1 1 _15 1 1 1 1 1 1 1 1 1 1
4 5 6 7 8 0.0 02 04 0.6 08 1.0 12 14 16 18 20 2.2

Q; (HC)

KB (typical), IGBT, T5/ T6
C=f(Vce)
f=100 kHz,Vge =0V, TVJ- =25°C

2L v F v 7 EH (typical), IGBT, T5 / T6

t= f(lc)

Reoff =82 Q, Rgon = 18 Q, Vg =15V, Ve =600V, T,; = 150
°C

1000 100
Cies tdon
- Coes - tr
______ Cres U= tdoff
o0t e te
10
10
™ m
£ = 1]
o +—
1 | S O S N S e S s G [ R S
N
AN
\\ =~ -~
D et e O Y A SO N NN R pr
B S R P S o4 ==
GRS S
0.01 T T T T T T T T T 0.01 T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300 350 400
Vee V) Ic (A)
Datasheet 22 Revision 1.20
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AA v F v 75 (typical), IGBT, TS5 / T6

AL v F v 7K (typical), IGBT, T5 / T6

t=f(Rg) E=1(Ic)
Ve =£15V, Ic =200 A, Ve =600V, T = 150 °C Reoft = 82 Q, Rgon = 18 Q, Ve = 215 V, Ve = 600 V
100 90
ton E,, T, =125°C
—_——— tr - 80H4|——— Eon’ ij =150°C
—————— tor T ————— T, =1257C
------------ t, " weeeeeeeen E T =150°C S
- 70 of " vj 5l
10 ,/’/ J o 7
////
a 60
— 50
=5
£
w
40
30
20
10
001 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800 900

R, (0)

0 50 100 150 200 250 300 350 400

I (A)

AA v F v 7K (typical), IGBT, T5/ T6
E= f(RG)
Vge = +15V, Ic =200 A, Ve = 600 V

WA T R L EBEFEIS (RBSOA), IGBT, T5 / T6
lc=f(Vce)
Reoff =82 Q, Ve =+15V, T; =150 °C

350 500
Egp Tyy=125°C, Ry, = 10* Ry — I, Modul
——— E,T,=125C 450 {——— I, Chip
300 [———— E,p T, = 150°C, Ry, =10 R
------------ Egp T, = 150°C 400
250 / 350
/
/ 300
200
= —
<
£ =, 250
Y -
150
200
100 | 1507
100
50
50
0 I I I I I I I I I O I I I I I
0 20 40 60 80 100 120 140 160 180 200 0 200 400 600 800 1000 1200
R (Q) Ve, (V)
Datasheet Revision 1.20
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BIERA B —F X, IGBT, T5/ T6

Zey = (1)

)52 E 4 (typical), # 1 4 — K, D1/ D4

g =f(VE)

0.1

Z, (K/W)

0.01

ZthJH

i
r[K/w]
Tls]

1
0.023
4.19E-4

2
0.059
0.0155

3
0.209
0.173

0.226
0.173

0.001

0.01

0.1

t(s)

10

320

280

——— T _=125°C
vj

T . =25°C
Ui

240
200
%i 160
120

80

04 06 08 1

T T T T
0 12 14 16 18 20

AA v F v T (typical), ¥ 1 4 — K,D1/D4

Erec =f(lf)

Rg=180Q, V=600V

AA v F v Tk (typical), # A 4 — K, D1/ D4

Erec = f(Rg)

IF =160 A, Ve =600V

20

18

E T

rec’ " vj

———E_,T

rec’ ' vj

=125°C
=150°C

16

14

12

(mJ)

10

rec

120

160
Ie (A)

200

240

280

320

16

14

E_,T.=125C

rec’ " vj

E_,T.=150°C

rec’ ' vj

0 T

0 20 40 60 80

100 120 140 160 180 200

Datasheet
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BERA L B—F R, F (24— K,D1/D4

JIEEE 45 (typical), # 4 4 — K. D5/Dé

Zyn = (1) g = f(Vg)
1 400 7
—— — T =125°
350 " /!
300 ]
250
g <
< 01 . 2009
F
150
100
i 1 2 4
KW 0.028 0.053 0.163 50
<[s] 398E4 00153 0.166
0.01 T T 0 T T T
0.001 0.01 0.1 1 10 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
t(s)
AA v F v T (typical), # 1 4 — K, D5/D6 AA v F v T (typical), # 1 4 — K, D5/D6
Erec = f(IF) Erec =f(Rq)
Reon = 18 Q, Ve = 600 V IF =200 A, Ve = 600 V
16 14
E o T, = 125°C B0 T, = 125°C
== EeT m1s0 ——— E,,T,=150°C
12
12
10
10
— —~ 8
- -
£ S
T 8 T3
W W
6 ]
6
4]
4]
2 27
0 T T T T T T T T T 0 T T T T T T
0 40 80 120 160 200 240 280 320 360 400 0 20 40 60 80 100 120 140 160 180 200
I (A)
Datasheet
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9 Rtk
WERA LV E—F R, XA 4 — K, D5/D6 P— I 2 F OEERME, NTC-HF—I 2%
Zen = f(t) R=f(Tnrc)
1 100000
10000
= -
< (e]
355 0.1 ~ 1000
F
100
i 1 2 3 4
r[K/w] 0.0267 0.0673 0.176 0.177
T‘[S] 4.64E-4 0.0119 0.123 0.123
0.01 T 10 T T T T T T
0.001 0.01 0.1 1 10 0 25 50 75 100 125 150 175
t(s) Tyrc (°C)
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10

[ 2% [

afineon

P
T1 1
/N D1
&
F
o o X1
I
12 10— | |
SN
G2 oHH— |
I

T
B
s 7N |
63t T
L

® o X7
T4 e
@J /1IN DL
G4
E4
Nl

K30ty

XL

X 1
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4x

Dimensioned for self tapping screw @ 2,5mm
choose length according to PCB thickness
max. screw-in depth 8 5mm

(@4,2) x_dir i for M5 screw

620,45

(@3,4)

7%

(99,3+0,1) Distance of threaded holes in heat sink

110+0,45

module labeling

3 3|
o <
recommended pch design height
pcb hole pattern
8
Lx @35 (optional hole for self tapping screw @ 2,5mm) E 5
3
XN
£
5 9
P1 G 1 X Xl S2 M g;
\'”4 S 3
S 9
G2 N
858
LR
M X1
Ep [G5
Gp X2
E
Gl
N1
El
o
P a3 T d
I [ I B ey e S B ey

- Detalls about hole specification for contfacts refer to ANZ2009-07 chapter 2
- Diameters of drill @ 1 75mm
- Copper thickness in hole 25~50um

X[ 2

Datasheet 28
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Module label code

Code format Data Matrix Barcode Codel28
Encoding ASCII text Code Set A
Symbol size 16x16 23 digits
Standard IEC24720 and IEC16022 IEC8859-1
Code content Content Digit Example
Module serial number 1-5 71549
Module material number 6-11 142846
Production order number 12-19 55054991
Date code (production year) 20-21 15
Date code (production week) 22 -23 30
Example
71549142846550549911530 71549142846550549911530
X 3

Datasheet
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KRTIREE

R

SCEET 21TH EENE

0.10 2023-12-20 Initial version
1.00 2024-11-12 Final datasheet
1.10 2024-11-18 Final datasheet
1.20 2025-04-01 Final datasheet
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