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WA A%/

1 Ay

#1 Mg 1% R

"E RS | FHRVER EHETE BfT

HedgmE Visou |RMS, f=50Hz,t=1min 3.0 kv

R ERE R (V52X 1,1EC61140) Al,O5

ERS SR SR oE CTI >200

HExHEERER (ER) RTI X% 140 °C

2 BERAEHE

HH i | EFHRUER RE Hify
=N | RE | &K

RERA B IBUR Lsce 13 nH

INT—R—3FI)L-FYTM | Recwee | Th=25°C, /RAVF 4.6 mQ

Ein

REFERE Tetg -40 125 | °C

BRAN—Z-TL—FEE | Topmax 125 | °C

mE

Mounting force per clamp 40 80 N

BE 39 g

2 The current under continuous operation is limited to 25 A rms per connector pin.

Storage and shipment of modules with TIM => see AN 2012-07.

Functional isolation applies for the NTC inside module, detailed description refers to AN2009-10, chapter 2.1.
Aisolation test voltage of 1.5kV RMS, f = 50Hz, t = 1min is applied between NTC and the other components

inside module.
2 MOSFET
%3 RATE
HE e FEERVER EHRE By
LAY - V—RMEE Vpss Tj=25°C 1200 Vv
ABFYIRLAUER Ion 62.5 A
E#E DCFLAUER Iboc | Tyj=175°C,Vgs=18V | Ty=65°C 50 A
BRLE—VJFLAUER Iorm | verified by design, t,, limited by Tjmax 125 A
BF—hy—REBEM@EK | Ves |D<0.01 -10/23 v
BEEFE)
F—hyY—XEBE(RX Ves -7/20 v
DC EE)
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=4 HER(E
EHE e | SHERUER [JA]Values 1="Fiv]
on RS —hEE Ves(on) 15...18 v
off KR&7 —EBE Ves(off -5...0 v
=5 BT
IHH RS | FHRUER HigE Bifr
=D | FE | BX
FLA2-—R[EA I | Rpson) |Ib=62.5A Ves=18YV, 11.7 mQ
T,j=25°C
Ves =18V, 18.9
T,j=125°C
Vgs =18V, 25
T,;=175°C
Vs =15V, 14
T,j=25°C
%& b-IIYAREILELVME Vasith) /anjszsurg/:, a:{cD\iG:s \inzgv\J/ ): 25 °C, (tested after | 3.45 43 5.15 Vv
T ERE Q¢ Vpp =800V, Vs =-3/18V 0.2 uC
RNE7 —MEH Reint | Tyj=25°C 7.5 Q
ANBE Ciss  |f=100kHz, Vps=800V, |T,;=25°C 6.05 nF
Vgs=0V
HAOBE Coss |f=100kHz, Vps=800V, |T,;=25°C 0.3 nF
Vgs=0V
IRERE Crss |f=100kHz, Vps =800V, |T,=25°C 0.02 nF
Vgs=0V
Coss REIRILF— Eoss | Vps=800V, Vgs=-3/18V, T,;=25°C 118 pJ
KLA2-Y—R—DER Ipss  |Vps=1200V,Ves=-3V |T,;=25°C 0.04 111 pA
F—hk-y—RERNER less |Vps=0V,T,;=25°C Ves=20V 400 | nA
A= B (GFE tgon |Ip=62.5A,Rgon=5.1Q, |T,;=25°C 58 ns
]) Vop =600V, Vgs =-3/18V T,=125°C =3
T,;j=175°C 58
A—2F > E R (GEE t, Ip=62.5A,Rgon=5.10Q, |T,;=25°C 15 ns
]7) Vpp =600V, Vgs=-3/18V T,=125°C 15
T,;j=175°C 15
A— A DBIERE (GFE taoff |Ip=62.5A, Reof=5.1Q, |T,;=25°C 114 ns
=R Vpp =600V, Vgs =-3/18 V T,=125°C 196
T,;j=175°C 133
(#%<)
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3 Body diode (MOSFET)

x5 (#EE) B AT
U= RS | FHRUVER AR E BfT
BN | B BX
B— A T TR (GFE te Ip=62.5A,Ror=5.10Q, |T,j=25°C 34 ns
=Ry Vpp =600V, Vs =-3/18V T, =125° 36
T,;=175°C 37
B—VF D RAYFUT 1B Eon |Ip=62.5A,Vpp=600V, |T,;=25°C 1.39 mJ
PN Ls=35nH, Vg =-3/18V, .
> > | Tyj=125°C 1.57

Reon=5.10Q,di/dt=32 |- Y

kA/ps (Ty;= 175 °C) T,;=175°C 1.76
B—VATRAYF U Eof  |Ip=62.5A,Vpp=600V, |T,;=25°C 1.06 mJ
PN Ls=35nH, Vgs =-3/18 V. .

’ > | Tj=125°C 1.14

Reoff=5.1Q,dv/dt=13 Y

kV/ps (Ty;= 175 °C) T,j=175°C 1.15
Oxpiav-e—boUY | Rygw | MOSFET(13RF HY), Valid with IFX pre- 119 | K/W
REEHR applied Thermal Interface Material
}ERE Tyjop -40 175 | °C
Z: 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.

3 Body diode (MOSFET)
&6 RREH
] = 5 FHRUER ERIE BifT
Body diode [EA R EE Isp |Tyj=175°C,Vgs=-3V | T4=65°C 20 A
=7 BRI
RE S | FHRUER AR E BfT
= | RE | &KX
”IE%EE VSD /SD =62.5 A, VGS =-3V TVJ =25°C 4.14 5.35 Vv
T,j=125°C 3.88
T,j=175°C 3.78
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4ANTC-HY—=R4

4 NTC-H—3R%

=8 BT

RHE iBS | FHERVER BIBIE By
= | BE | &K

EBERE Rys | Tntc=25°C 5 kQ

Rigo DIRE AR/R | Tytc=100°C, Rygo =493 Q -5 5 %

Bk Pys | Tntc=25°C 20 | mw

B-E# Basjso | Ra= Ras exp[Bas/so(1/To-1/(298,15 K))] 3375 K

B-E % Basiso | Ra=Ras explBys/go(1/T-1/(298,15 K))] 3411 K

B-TE £ Basji00 | Ra = Ros €xp[Bas/100(1/T2-1/(298,15 K))] 3433 K

i BGT T r—230 /— LB
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5 R

5 R

H H451E (typical), MOSFET

H H¥5 1 (typical), MOSFET

Ip=f(Vps) Ip=f(Vps)
VGS:18V VGS:]'SV
125 7 v 125 > -
/ /7 T =25°C / -
/ // vj / t
/ s ———T,=125C / g
7/
/ 8 I N | T,=175°C // e
100} // S/ 1001 / S
/ // / V4
/ // / /
/ // / //
;S 77
75 S 75 oy
/ /S
— / / — /7
< /7 =< YRR
I / // _o / /
/ V4
/g avs
50 lanwd 50 77
/7 iy
/ / / ///
/) /7
// J
251 /// 25 ///
/ T,=25°C /|
// _—— = ©| //
7 T, =125°C 1
/B N N T,=175°C %
0 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1
0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
Vs (V) Vs (V)

RLA>—Y—RME #iin (typical), MOSFET

FLAY—Y—XM #FE# (typical), MOSFET

Rps(on) = f(Ip) Rps(on) = f(Ty;)
Vgs =18V lp=62.5A
28 — 28
TVJ =25°C ”"¢’ V=15V
26 ———ij:lz5C "f”’ 26 ———VGSZISV
------ T,=175°C e

28 —mmm=mTTTT 24
22 n 22 ]

—_ -1 —

G ] - c ]

£ 20 - - ‘% 20

5 T 5

L 18 === oL 18
16 16
14 14
12 // 12
10 7 7 T T 10 T T T T T T T T

0 25 50 75 100 125 -50 -25 0 25 50 75 100 125 150 175
1y (A) T,(0)
Datasheet Revision 0.30

2023-03-06



FS13MR12W2M1HP_B11
EasyPACK™ £ a1—)L

infineon

5 R

H %51 (typical), MOSFET

{=ZE R (typical) , MOSFET

lp=f(Vps) Ip =f(Vgs)
T, =175°C Vps =20V
125 v 125 7
V=20V ///,’ ij =25°C / /
— — — V=18V /// ———T,=125C /l /
------ V=15V 7y .~ /il
100 |- Vs =13V /// e 100
e Vg =11V 4 /// /
——— V=9V b/ "/
....... V=7V f //' :‘,' . /
] / . ]
75 ///",' ) / 1 75
r’5 -
< Ve P z
o 175 7 T -
// / ./'/ T
50 /{/, /'/‘/ 50
/// P
rind
)
e
]
25 74 R R I P R RS S e 25
4 _________
/el
'/‘/'/
/'/
0 T T T T T T T T T 0
00 05 10 15 20 25 3.0 35 40 45 5.0 4 11
Vs (V)
F—k-Y—XEALY3)LREE (typical), MOSFET F—hrIEER (typical), MOSFET
Vas(th) = f(Ty)) Ves =f(Qq)
VGS = VDS ID =62.5 A, TVj =25°C
5.0 18
48 151
4.6
12
4.4
s -~ 2
=) s
g 4.2 3
[C] >
> 6
4.0
34
3.8
3.6 0]
34 T T T T T T T T -3 T T T
-50 -25 0 25 50 75 100 125 150 175 0.00 0.05 0.10 0.15 0.20
ij (DC) QG (HC)
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RENE (typical), MOSFET

B F143%14% body diode (typical), MOSFET

C=f(Vps) Isp =f(Vsp)
f=100 kHz, Ty; = 25°C, Vgs =0V T;=25°C
10 125 / T
=== H
=2 /7
—_C i
Iss \\ 1007 '/.:'
- Coss \\ ] ':'
______ Crss N /.':
L W
N /i
s NI 75 i
— \\\ N . /
™ ~o N =< !
£ S, N Ta H
(6} \\ =y /
\ H
50 i
| j
0.1 H
| J
S 5
So i
~, g
| f
\~~~ )
~~~“~ » i
0.01 T T T T 0 T T T 1 1 T T T T
0.1 1 10 100 1000 00 05 10 15 20 25 3.0 35 4.0 45 5.0
Vs (V) Vg, (V)

RT1HZ 47+ —FIEEE (typical), MOSFET

R YF T 8% (typical), MOSFET

VSD = f(TVJ) E= f(ID)
ISD =62.5A RGOﬁ =51 Q, RGOI’] =51 Q, VDD =600 V, VGS = -3/18 Vv
4.5 4.0
E,p: T,;=125°C
4.0 357~ Egyi T, = 175°C
—————— By T, = 125°C v
------------ E T =175C 4
3.5 off ' vj
3.0 1
3.0
2.5
— 2.5 —
a =)
a - E 2.0
= 20 Yos=oY “
——— V=-3V
______ V=0V 1.5
1.5
............ V=15V
e V=18V e e =
[ A N R S sy 0
L0907 ﬂ'_‘.-;"/ 1.0
PR
0.5 0.5
0.0 T T T T T 0.0 T T T T
25 50 75 100 125 150 175 0 25 50 75 100 125
T, (0) 1 (A)
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5 R

AAYF % (typical), MOSFET
E=f(Rg)
Vpp =600V, Ip = 62.5 A, Vs = -3/18 V

AAYF B/ (typical), MOSFET

t="1(Ip)

Reoff = 5.1 Q, Rgon =5.1Q, Vpp =600V, T,; = 175 °C, Vs =
-3/18V

8 1
E :T =125°C t,,
on® vj
— — — E_:T, =175%C —
7 on' 1y
______ B T, =125°C == Yo
i By T, =175 S N | t,
0.1
5]
Ea- gz |
1] + o ——
3 7 L — - r
0.01] o
//
27 /
/
l ]
0 T T T T T T T T T T 0.001 T T T T
0 5 10 15 20 25 30 35 40 45 50 55 0 25 50 75 100 125
R, (Q) Iy (A)
AAYF B (typical), MOSFET B R AER (typical), MOSFET
t=f(Rg) di/dt = f(Rg)
VDD =600 V, ID =62.5 A, TVJ =175 OC, VGS = '3/18 Vv VDD =600 V, ID =62.5 A, VGS = '3/18 Vv
1 4.0
| di/dton, T, =125°CG;T, = 175°cl
3.5
3.0
2.5
m
£
< 501
3
°
1.5
1.0
0.5
0.01 T T T T T T T T T T 0.0 T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
R, (Q) R; (Q)
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5 R

B E A)fC (typical), MOSFET
dv/dt =f(R¢)
Vpp =600V, Ip = 62.5 A, Vs =-3/18 V

H/NAT7 AR EE){EFE1S (RBSOA), MOSFET
Ip = f(Vps)
Reoff = 5.1 Q, T,;= 175 °C, Vs = -3/18V

14 150
| dv/dt-off, ij =125°C; ij =175°C —_— Modul
— —— I,:Chip
12 125
10
100
= <
p = 75-
>
T 6
50
4]
25
5
0 T T T T T T T T T T 0 T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 0 200 400 600 800 1000 1200 1400
R, (Q) Voo (V)
BiERAE—S X, MOSFET —IRSDEERE ,NTC-Y—ZRE
Zin = f(t) R=f(Tnrc)
10 100000
10000
1 ]
= —
< ) i
= = 1000
F
0.1
100
i 1 2 3 4
(W] 0039 0154 0357 064
<ls] 722E4 00112 00766 0243
0.01 T T r 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) Ty (°C)
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7 AV a2 E
H%\HHWH EE & 5
— ‘ ‘FESBWTSMRWZWZMWHP,BM . s
T T
- Pin-Grid 3.2mm
- Tolerance of P(B hole paftfern
51k0.15 - Hole specification far cantacts see AN 2009-01:
Diameters of drill ¢ 1.15mm
) B and copper fhickness in hole 25-50Um
'e@0
®00
- ®00
= ®00 - o=
2 000 o M it
! 000 - & | B
o~ @00 ® — o~ 25.5 25.5
~ 000 Na)
000 24 2L
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A )
N | : 14.L 144
U 1.2 | N2
- T B| 8
L 5401 L8 L8
16.4+0.2 2.3-01x8.5103 1.6 1.6 PCB hole pattern
22.7+03 HENE
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56. 703 @7 RUEBREZIRES a
‘%)EE; & 0
M ! i
‘SEZ% A (0 5 | N
|6 ) LS o |
X1 T Tod. =
\ ﬁf) 1 1 | Yolo
Lt e
| 65 ‘ 963 T N
w%, IS G G 3
W Tt T
TE ,JT‘ b ETL, ¢
|
oo L -4 20 according to screw head / washer
o T
<
-~
553
L1.5
r 1
IINTe!
N,T,f
\ |
| ///}‘/ YR
\ // /// / \
L/W#, | =
‘ ‘ mM m
| /////(//// |
\ 1
L,JT‘ - ‘VL,J
[ _
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& 2
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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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0.10 2022-03-11 Initial version

0.20 2022-05-06 Preliminary datasheet

0.30 2023-03-06 Preliminary datasheet
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