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1 INODUYT
=1 i3 15 5
HE BBE | FHERUER ERE Bifr
teEmE Viso. | RMS,f=50Hz, t=1min 3.4 kv
HBERERERE NTC VisoL(nte) | RMS, f=50 Hz, t=1 min 3.4 kv
R—RTL—ME Cu
R ER#E#Z ER iR (V75X 1,1EC 61140) Al,O5
AT IR R dcreep nom | N—RATL—bADB—ZF )L, nom. >15 mm
0 T R dcreep min | N—RATL—bADE—ZF L, min. 14.7 mm
i TE EE B dcreepnom | F—3F )L - B—=F LR, nom. >19.3 mm
AR dcreep min | F—2F )L - B—ZF LR, min. 19.3 mm
pac 5y B2 dclearnom | N—ATL—kADE—3F)L, nom. >12.5 mm
2R EE R dclearmin | N—RAFTL—kADA—3F )L, min. 12.5 mm
e R EE R dclearnom | #—3F )L - Z—=F LR, nom. >10 mm
2o PR B dclearmin | #—37F )L - 3—=F )L, min. 9.6 mm
PSSR R T CTlI >200
HxREER (BER) RTI  |{X%E 140 °C
=2 BT
HE iS5 FHRUER BBIE Bifr
= | BE | &KX
BHOATLDEE Ap AV/At =10.0 dm*/min, 50% water / 50% 65 mbar
ethylenglycol, T =60 °C
BAE AT LDORERKRE p 3 bar
NEBA T DRV R Lece 20 nH
IND—B—ZF)L-FYTM | Recsepe | Tp=25°C, /| RAYF 0.8 mQ
Ein
RERE Tstg -40 125 | °C
Y4t R OO M BT TV r—ay (M5 BUMITFRD 3 6 Nm
9 /—MZ&KBIIUTA4Y
W
FimFRIREOMFFRILY M @Y7 T ) r—ay | Me, BUMFITRY 3 6 Nm
J/—MZkBTOoTAY
W
BE G 345 g
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2 MOSFET, T1/ T2

2 MOSFET, T1/ T2
%3 RREE
]S B8 FUERVER ERE B
FLay - V—RHERE Vbss Tj=25°C 1200 v
EfE DCRLAIVER Ibpc | Tyj=175°C,Vgs=18V | Tg=50°C 500 A
BRLE—VJFLAUER Iorm | verified by design, t, limited by Tyjmax 1000 A
F—hk-V—ZRMEEE (RX Ves |D<0.01 -10/23 Vv
J_/J# EE.J_
F—kryY—XEBE (RX Ves -7/20 v
BE)
=4 HEAE(E
IHE B8 FHERUER [JA]Values BT
Oon iKRE7—hEE V6s(on) 15...18 v
Off ik — B £ VGS(Oﬁ) -5...0 \"
%5 BRI
HH BT FERUER HaiE By
=DM | RE | EBX
LAY -Y—R[EA I | Rpson) |Ib=500A Ves =15V, 1.75 mQ
T,j=25°C
Vgs =18V, 146 | 1.91
T,j=25°C
VGS =18 V, 2.36
TVj =125 OC
VGS =18 V, 3.13
T,j=175°C
F—h-IIVHBLEME | Vesen |/p=224 MA, Vps= Vs, Tyj= 25 °C, (tested 345 | 43 | 515 | V
BHE after Ims pulse at Vgg=+20V)
T—rERE Qs Vpp =800V, Vgs =-3/18V, T,;=25°C 1.6 uc
NET —MER Reint | Tyj=25°C 0.9 o)
ANBE Css |f=100kHz, Vps=800V, |T,;=25°C 48.4 nF
VGS =0V
HOBE Coss |f=100kHz, Vps=800V, |T,;=25°C 2.4 nF
VGS =0V
REBRE Crss  |F=100kHz, Vps=800V, |T,;=25°C 0.158 nF
VGS =0V
Coss RFEIRILF— Eoss |Vps=800V, Vgs=-3/18V, T,;=25°C 945 pJ
l‘ l/’r/ V—X)— 7 EE.IJIL /DSS VDS =1200 V, VGS =-3V TVJ =25°C 0.32 660 |JA

(#E<)
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2 MOSFET, T1/ T2

infineon

5 (fnE) ES AT
]S iRE | FHRUER HigiE 2R 72
=D | FE | 'mK
F—ky—XBiRNER less | Vps=0V,Tj=25°C Ves=20V 400 | nA
A=A BERERE (GEE tdon |Ip=500A,Rgon=6.80Q, |T,;=25°C 156 ns
&) Vpp =600V, Vgs =-3/18V, T,=125°C 172
tdead = 1000 ns
T,j=175°C 182
A—2Z E R (GRE t, Ip=500A,Rgon=6.80Q, |T,j=25°C 261 ns
=LY Vpp =600V, Vgs=-3/18V, T,=125°C a3
tgead = 1000 ns
T,;j=175°C 238
A—A 7 BIERR GEE taoff  |Ip=500A,Reof=3.9Q, |T,;=25°C 276 ns
=Ry Vpp = 600V, Vg =-3/18V T,=125°C 305
T,j=175°C 319
A=A DT EEE (GFE tr Ip=500A, Rt =3.9Q, |T,;=25°C 74 ns
=LY Vpp =600V, Vgs=-3/18V T,=125°C 26
T,j=175°C 77
B—VA VD RAYFT 48 Eon |Ib=500A,Vpp=600V, |T,j=25°C 40.2 mJ
PN L;=8nH, Vgs=-3/18V, .
’ > | T,=125°C 38.3
Reon=6.8Q,di/dt=47 |- ¥
kA/ps (T,;= 175 °C), T,j=175°C 39
tdead = 1000 ns
R—VF D RAYFT 18 Eono |Ip=500A,Vpp=600V, |T,;j=25°C 16.8 mJ
1= 22 = =-
&K, EIEEHET L;=8nH, Vgs .3/18 v, T,j=125°C 17.1
Reono=24Q,di/dt=9.3
kA/ps (T,;= 175 °C), T,;=175°C 18.1
tdead =200 ns
R—VF TRAYFT 18 Eof  |Ip=500A,Vpp=600V, |T,;j=25°C 20.4 mJ
PN Ls=8nH, Vgs=-3/18V .
’ » | Tyi=125°C 21.6
Reor=3.9Q,dv/dt=6.2 |- Y
kV/ps (Tyj=175°C) T,j=175°C 22.2
T iar - AREEME | Ryyr |[MOSFET(1FEFHUY), AV/At=10.0dm?/ 0.12 K/W
Y min, A &1F = 50% water / 50%
ethylenglycol, TF =60 °C
BERE Tyjop -40 175 | °C
1) Typical Rynyr value using the heat sink described in AN-2022-05
2 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 Notes 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.
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3 Body diode (MOSFET, T1/T2)
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3 Body diode (MOSFET, T1/ T2)
6 RAERE
HE e | £HERUER ERIE B
Body diode IEA MEE Isp Tj=175°C, Vgs=-3V Te=25°C 295 A
*®7 BRI
HE e | FHERUER FHBE BT
=N | BE | &KX
IEEE Vsp | lsp=500A, Vgs=-3V T,j=25°C 4.14 5.2 Vv
T,j=125°C 3.88
T,j=175°C 3.78
E—o#EEER Irm  |lsp=500A,dig/dt=4.7 |T,;=25°C 76 A
kA/us, Vpp =600V, T,i=125°C 114
Vgs=-3V, tgeaq = 1000 ns
T,j=175°C 148
WEEEFE Qr  |lsp=500A,dig/dt=4.7 |T,;=25°C 3.7 uC
kA/}JS VDD:600V _ o
’ ’ T,i=125°C 4.9
Vgs=-3V, tgeag = 1000 ns |
T,j=175°C 7
WEEiak Eree |lsp=500A,dig/dt=4.7 |T,;=25°C 0.12 mJ
kA/ps (Ty; =175 °C), .= 125°C 0.37
VDD =600 V, VGS:'?’ V,
t4ead = 1000 ns T,;j=175°C 0.67
WwEEEL, mEL &S Ereco |lsp=500A,dig/dt=9.3 |T,;=25°C 1.3 mJ
T kA/ps (Ty;=175°C), _ o
T,i=125°C 3.8
Vpp =600V, Vgs=-3V, v
tdead =200 ns TVJ =175°C 53
4 NTC-H—S R4
%8 BN
HE e | FHERUER HHE BT
=N | BE | BX
E*ﬁ'*&?ﬁﬁﬁ R25 TNTC =25°C 5 kQ
Rigo DIRE AR/R | Tnte =100 °C, Ryg0 =493 Q -5 5 %
:]Eg& P25 TNTC =25°C 20 mW
B-E % Bas/so | Ra = Ros exp[Bas/s0(1/T,-1/(298,15 K))] 3375 K
B-E# Basiso | Ra=Ras exp[Bysyso(1/T,-1/(298,15 K))] 3411 K
B-E# Bysji00 | R2=Ras exp[Bas/100(1/T2-1/(298,15 K))] 3433 K
P 3 NTC DEEHTHIZEHBAIZ DUV TIE, AN2009-10 D 4 EFSFE TS,
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5 R
H A% (typical), MOSFET, T1/ T2 H A% (typical), MOSFET, T1/ T2
Ip=f(Vps) Ip="f(Vps)
VGS:18V VGS:]'SV
1000 1000 -
// // , //
/ s / e
900} / V4 900 // b
7/
// // / ’/
8001 / 7 800 / /
/ / /
/ 7 /
700 // // 700 // //
;s s
600 /S 600 AR
/
= v = 4
= 500 y / = 500 // /
- - /
/ // / //
400 /g 400 !y
// ’/ // //
300 ava 300 #
1/ /7
200 / 200 /
// T,=25°C // T,=25°C
10 /7 - ijilzszc 100 /// - Tw.ilzszc
e | T,=175°C e | T,=175°C
0 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1
00 05 10 15 20 25 30 35 40 00 05 10 15 20 25 30 35 40
Vs (V) Voo (V)
H %1% (typical), MOSFET, T1/ T2 FLAY—Y—X[E #E# (typical), MOSFET, T1/ T2
Ip=f(Vps) Ros(on) = f(Ip)
ij =175°C VGS =18V
1000 7 3.8
Ve =20V a4 36 T,=25°C
900 — — — V=18V //// ] S |=—=T1,=1250C
—————— V. =15V /. - 34 |-———— T, =175°C 7
GS / / vj P
LT[0 R [ — V=13V / // = | e
e Vs =11V v g 20 T
< o0 r 1 mm——
700 | —-—-= Vg=9V e 3.0 ————""7"
/
....... V=TV A / -
] / Nelm
600 C/,""' » / = s
2 ol /i ARRRR o g 20 -
— 500 //“,/ Prd B -
/,/ 2 ’/_/‘ B 240 - —
400 7/ 224
// 1 /./
300 ,{,5': 7 2.0
i/
/! 1.8
2001 7// _________________________
oo ‘}'// """ 167 ////—
1 '{/ 1.4
7
0 1 1 1 1 1 1 1 1 1 1«2 1 1 1 1 1 1 1 1 1
00 05 1.0 1.5 20 25 3.0 35 40 45 50 0 100 200 300 400 500 600 700 800 900 1000
Vos (V) I, (A)
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FLA2—Y—R[E F B (typical), MOSFET, T1/ T2

= 514 (typical), MOSFET, T1/ T2

RDS(OI’]) = f(TVJ) ID = f(VGS)
Ipb=500A Vps =20V
3.4 1000 T
i
TVJ =25°C / /
3.2 900{|——— T,=125°C 7
3.0 800}
2.8
700
2.6
— 600
(@]
£ 24- -
B \_’D 500
2 2.2
o
400
2.0
1.8 300 ]
16- 200
1.4 100
1.2 T T T T T T T T 0
-50 -25 0 25 50 75 100 125 150 175 4 11

T, (0

v

F—k-Y—RMAL YL 3)LREIE (typical), MOSFET,
T1/T2

Vas(th) = f(Ty))

F—pFEE 4 (typical), MOSFET, T1/ T2
Vs =f(Qg)
Ip=500A, T;=25°C

Vs = Vps
5.0 18
48 15 ]
4.6
12
4.4
s -~ 2
=) s
£ 4.2 2
3 -8
> 6
4.0
34
3.8
3.6 0]
34 T T T T T T T T -3 7 T T T T T T
50 25 0 25 50 75 100 125 150 175 00 02 04 06 08 10 12 14 16
ij (DC) QG (HC)
Datasheet 8 Revision 1.10
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AEHE (typical), MOSFET, T1/ T2 RAYF2 4 B (typical), MOSFET, T1/ T2
C=1(Vps) t=1(Ip)
ij =25°C,Vgs=0V, f=100 kHz Rgoff =3.9Q, Vpp =600V, ij =175°C,Vgs=-3/18V
100 1
______ taoff
[~ T T = R R | Y R S me e s e e e A &
=~
N -~
NP e T
~_ 1 | TTTmmm————__
2 S 1 B e
\\ -
10 ~N
N
— N
~~< ~
~ ~
L—Ic: \\\ \\ ’U;’ |
U \\\\ \\ = O e
L e N e T
\
1
1 |
1
\
\\
Ciss \\\\\\x\
- coss \\\\‘\
______ C., TN~—ld
0.1 T T T 0.01 T T T T T T T T T
0.1 1 10 100 1000 0 100 200 300 400 500 600 700 800 900 1000
vy, V) L
RAYF T B (typical), MOSFET, T1/ T2 RAyF T B (typical), MOSFET, T1/ T2
t=1(lp) t=f(Rg)
Vpp =600V, Rgon = 6.8 Q, RGon,o =240Q, TVJ =175°C, Vgs= |Vpp=600V, tyeaq = 1000 ns, I =500 A, TVJ =175°C, Vgs =
-3/18V -3/18V
1 10
tdon’ tdead =1000 ns, RGon
- tdon’ tdead =200 ns, RGon,o
—————— t tyeaq =1000 NS, R
"""""" %o Laead =200 NS, R, |
________________ 1]
R g
0.1
0.01 T T T T T T T T T 0.01 S S A B B B e m
0 100 200 300 400 500 600 700 800 900 1000 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Iy (A) R, (Q)
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EF B (typical), MOSFET, T1/ T2

B E 4R (typical), MOSFET, T1/ T2

di/dt =f(Rg) dv/dt =f(Rg)
Vpp =600V, I =500 A, Vs =-3/18 V Vpp = 600V, I =500 A, Vs =-3/18 V
5 7
\ |——— dijat, 7, =175°C | |[——— dvar, T =175°C
\ i \
\ 1
41\ \
\ \
\ 5] \
\\ \
_ \
R R zal
= \ S \
< \ = \
K \ 2
S \ 3 3 \\
2 AN \
N N
\\ N
\\\ 2 \\
1 \\\\\\ \\\\\
~ 1 \\\\\
0 T T T T T T T T T T T T 0 T T T T T T T

5 10 15 20 25 30 35 40 45 50 55 60 65 70
R, (Q)

RAYF T #% (typical), MOSFET, T1/ T2
Eon = f(ID)
VDD =600 V, RGon =6.8 Q, RGon,o =24 Q, VGS = -3/18 Vv

RAyF T 8% (typical), MOSFET, T1/ T2
Eoff: f(lD)
RGof‘f =39 Q, VDD =600 V, VGS = -3/18 Vv

100

65
T,=125°C,t,_,=1000ns, R T,=125°C
vj dead Gon 60 - vj /
90 |——— T,=125°C t,,=200ns,R;, 7, ———T,=175°C
—————— T,;=175°C, t,,,= 100005, R Y 55
80 {----meeer T,=175°C,t,,,,=200ns,Re y 7 50
70 45
601 40
= S 35
£
éc 50 =
I_uo LIJO 30 ]
40 25 -1
30 20
15
20
10
10 .
0 I I I I I I I I I 0 I I I I I I I I I
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
Iy (A) Iy (A)
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ARAYF 8% (typical), MOSFET, T1/ T2 ARAYF T8k (typical), MOSFET, T1/ T2
E=1(Rg) Eon= f(VGS(off))
Vpp =600V, tyeaq = 1000 ns, Ip =500 A, Vgs=-3/18V Reoff = 3.9 Q, Vpp =600V, Rgon = 6.8 Q, Vgs(on) =18V, Ip =
500 A, Rgon,0 =2.4Q, T, =175 °C
260 100
Eow T, =125°C v Reono & Rofp taead = 200 NS
2407 e T,=175°C 7 — — — R, &R t, ., =1000ns
2204 {-—-—— Eyp T,;=125°C Al
------------ E,T,=175°C 7
200 Sl
180
L T B e Y S S S S
’g 140 é:
w120 w’
100
80
60
40
20
0 1 1 1 1 1 1 1 1 1 1 1 1 1 10 I I I I
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 -5 -4 -3 -2 -1 0
R, (Q) Vasorn V)
A YF UK (typical), MOSFET, T1/ T2 B\ T AR EE)E5EIE (RBSOA), MOSFET, T1/ T2
Eon= f(tdead) Ip= f(VDS)
Rgon=6.8 Q, I =500 A, Vpp =600V, Vgs=-3/18V Rgoff=3.9 Q, T, =175 °C,Vgs=-3/18V
102 1200
— Modul
1100 |— — — I» Chip
100 1000
900
98 800
700
8\'5 96 i 600
500
94 400
300
92 200
100
90 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 200 400 600 800 1000 1200 1400
tdead (ns) VDS (V)
Datasheet 11 Revision 1.10
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BES A E—S X, MOSFET, T1/ T2
Zin = (1)

A E—4 X, MOSFET, T1/ T2
Rinsr = f(AV/At)

01

s

<

F 001
i 1 2 3 4
r[K/w] 0.0085 0.04133  0.03778  0.03239
Tls] 9.5E-4 0.02588  0.1788 1.59531

0.001 7 T T
0.001 0.01 0.1 1 10
t(s)

0.150

0.145
0.140
0.135]

0.130

Rensr (K/W)

0.125

0.120

0.115

0.110 T T T T T T T T T

I I
2 3 4 5 6 7 8 9 10 11 12 13 14
AV/At (dm3/min)

JE5 1414 body diode (typical), MOSFET, T1/ T2

RT1F1F—FIEEIE (typical), MOSFET, T1/ T2

ISD = f(VSD) VSD = f(TVJ)
T,j=25°C lsp=500A
1000 T7 4.5
900 / 4.0
800 / 3.5
700 !
/ 3.0 VGS =-5V
600 i T VT3V
— / = 25917777 Ves =0V
< i Sl [ — =
g 500 / - Ve =15V
- > 20— V=18V
400 /
i 1.5
300 / —
i P et
/ 1.0 e e
200 2 /A N AN I ////
100 */: 0.5
0 T T T T I T T T T 0.0 I I I I I
0.0 05 1.0 15 2.0 25 3.0 35 40 45 50 25 50 75 100 125 150 175
Vo (V) T, (°0)
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AL YF 4 18% body diode (typical), MOSFET, T1/ T2
Erec = f(Isp)
Roon = 6.8 Q, Reono = 2.4 Q, Vpp =600 V

AR vF> 7184 body diode (typical), MOSFET, T1/ T2
Erec =f(Rg)
tgead = 1000 ns, Isp = 500 A, Vpp = 600 V

9
T,=125°C, t, ,=1000ns,R.
o ——— T,=125°C,t,,,=200ns,R;
—————— ij =175°C, tdead =1000 ns, RGon
I I ) T,=175°C,t,,,,=200ns,Re,
T
N T
N T
= 5 SN
=) T O~ T
£ IS R
= DT R
13 B SN EN (R (N S
w4 ~
~
~
~
>~
34 T~
~ ~ —
5
1
0 ‘ T T T T 1 1 1 1

0 100 200 300 400 500 600 700 800 900 1000

lso (A)

1.0

T,=125°C
——— T, =175C
vj

0.9

0.8

0.7

0.6

(mJ)

0.5

rec

0.4

0.3

0.2

0.1

0.0

I I
15 20 25 30 35 40 45 50 55 60 65 70
R (Q)

T
5 10

ZAYF 8% body diode (typical), MOSFET, T1/ T2
Erec = 1:(VGS(of'f))

RGof‘f =3.9 Q, RGon =6.8 Q, VGS(on) =18 V, ISD =500 A, RGon,o
=2.40,Vpp =600V, T,;=175°C

ZAYF T8 body diode (typical), MOSFET, T1/ T2
Erec= f(tdead)
RGon =6.8 Q, ID =500 A, VDD =600 V, VGS = '3/18 vV

70.0 110
RGon,o & RGoﬁ" tdead =200ns
— —— R__&R t =1000 ns
Gon & NGoff? 'dead i
60.0- 100
90
50.0
80
—~ 40.0
3 =
£ =
= g 707
o o
30.0
60
20.0
50
10.0 40
0.0 T \ T T 30 T T T T T T T T T
-5 4 -3 2 1 0 0 100 200 300 400 500 600 700 800 900 1000
VGS(off) (V) tdead (I"IS)
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Y—IRANDBERFMYE, NTC-H—IR4
R=f(Tntc)

100000
R‘YP

10000

€ 10001
[a'4

100}

10

0 25 50 75 100 125 150 175
Tre (°C)
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6 [B] 2% =
H
9
B 1
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Terminals
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Label-side

20,5

N

=

ﬁij <

I

3,05]

152+0,5

122405

(1104 0,1 Distance of threaded holes in heatsink)

— |
- — T T —~—

Tolerance of PCB hole pattern [€]@ 0,09

W00191760.02

For PressFIT pin and solder pin: Details about hole specification for contacts refer to AN2006-05

Dimensions according to 1SO 14405@0 (Method of least squares (LSQ))
IS0 8015 - Independency principle

9 8 7 . 65
©) Tl ! ©) 28,75)
Z ‘ 7
i \
@ 1 T
40 | b
5| B ‘ an i
e } Y
Sl 5 3 a1 1 I A E 2 3 T
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H
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E [ S Self-tapping screw according to Application Note Rl B =
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Wave-area
.05
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.05
According to screw head
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<
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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
3
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