Preliminary datasheet
EasyDUAL 15k SZH CoolSiC™ Trench MOSFET ##7 PressFIT K34 AR BEM NTC

R

o HAURRME

- Vpss = 1200V

- lpny=100A/ Ipgy =200 A
- ARHR T

- AT R

* HUbBARFE

- PressFIT JEfERAR

- BEA NTC iR AL KA

- BRI 22 2 A 2 e R[]
]

* TSGR H

* DC/DC 453 3%

. (imeon

Typical appearance

* UPS %%t
* HEEHFTTH
72 i AE
* R4 IEC 60747, 60749 A1 60068 bRk IAH MR, & Tk BT EK
Py
Hﬁ |
i 78|
=
——O S
.
i
=
Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 0.30

www.infineon.com

2023-02-07


https://www.infineon.com

o~ _.
FFSMR12W1M1H_B11 Infineon
EasyDUAL 1k

W
NE
B o 1
S 1
L2170 7= 1
P E oo 1
o S 2
1 B 3
2 T [e 1 2 5 PP 3
3 Body diode (MOSFET ) ... .. et ettt e e e 5
4 BB BB . ... 6
5 R B R 7
6 B T B 12
7 B R 13
8 B R B D . . . e 14
Al PP 15
02 16
Datasheet 2 Revision 0.30

2023-02-07



FFSMR12W1M1H_B11

(infineon

EasyDUAL %k

1343

1 B

1 $HSH

RIESH RS | PG ¥E Hhr

26 2 M L Viso. |RMS,f=50Hz, t=1min 3.0 kv

P 0 4 2% FAR %% (class 1, IEC 61140) Al,04

FHXS HLR T 2 CTI >200

FEOXHIR BE 4R % (H) RTI | H% 140 °C

x2 FHEE

FESH RS | PR %A BE L 174
B/ME | WAME | BKME

Z IR TR Lece 9 nH

BEH S LR, S -85 | Recweer | Th=25°C, BEAITR 2 mQ

eI Tetg -40 125 | °C

Mounting force per clamp F 20 50 N

Hi G 24 g

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

2 MOSFET

%3 RS EE

FESH RS | ARSI FA BE LA

/E’ﬂ)ﬁ*& EE;}_'E VDSS ij =25°C 1200 \"

TEN IR LI Ion 100 A

SR AR B AL IR Iboc | Tyj=175°C,Vgs=18V | Ty=65°C 20 A

T A B I AE LR IorM verified by design, t,, limited by T\jmax 200 A

- 058 M s e K HL Vgs |D<0.01 -10/23 Vv

- PR AR S 3 R HL Vgs -7/20 Vv

Ra HEHFE

FESH RS | A% [ZH]Values LA

TSR L Ves(on) 15...18 Vv

b S AR H Ves(off -5...0 Vv

Datasheet 3 Revision 0.30

2023-02-07



o~ _.
FFSMR12W1M1H_B11 Infineon
EasyDUAL 1k

2 MOSFET
x5 FHEE
FESH KT | PeEBIA QTN L::WivA
B/ME | JBUE | R AE
TR 36 2 FL P Rbson) |/p=100A Vgs =18V, 8.1 mQ
T,j725°C
Vgs=18V, 13.1
T,;7125°C
Vgs=18V, 17.4
T,7175°C
Vgs =15V, 9.7
T,;=25°C
AR 1580 4 FL Vesith) | Ip=40 mA,Vps=Vgs, T,;j=25 °C, (tested after | 3.45 | 4.3 5.15 Vv
1ms pulse at Vgg=+20V)
AR FE Fi Q¢ Vpp=800V, Vgs =-3/18V 0.297 uC
PSS M L BEL Reint | Ty=25°C 2.1 Q
HINHA Css  |f=100kHz, Vps=800V, | T,=25°C 8.8 nF
Vgs=0V
AR TR Coss | f=100kHz, Vps=800V, | T,=25°C 0.42 nF
Vgs=0V
S A& HRL A Crss  |f=100kHz, Vps=800V, |T,=25°C 0.028 nF
Vgs=0V
Coss 7 BERE Eoss | Vps=800V, Vgs=-3/18V, T,;j=25°C 172 pJ
TR H R Ipss |Vps=1200V,Vgs=-3V |T,;=25°C 0.06 | 380 | pA
AR R FEL IR less |Vps=0V,T,;j=25°C Vgs=20V 400 | nA
3188 SiE 1R B[] (Jak i 47 %K) tdgon |Ib=100A,RGon=82Q, |T,;=25°C 53 ns
Vpp =600V, Vg =-3/18V T, =125°C =3
T,;=175°C 53
b I T (e A7 %K) t, Ip=100A,Rgon=829Q, |[T,;=25°C 70 ns
Vpp =600V, Vs =-3/18 V r,=125°C 20
T,;=175°C 70
IR IHT ZE 1 B[] (A 7 %K) taoff |Ip=100A,Reof=2.7Q, |T,;=25°C 73 ns
Vpp =600V, Vg =-3/18V T, =125°C 29
T,;=175°C 83
I~ B ) (R 7 2) t; Ip=100A, Reof=2.7Q, |T,;=25°C 20 ns
Vpp =600V, Vs =-3/18 V r,=125°C 20
T,;=175°C 20
(Fe52)
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3 Body diode (MOSFET)

RS (57) FFE(E
FESH RS | AR R QIR LN
BME | BAME | BKE
BT AERE & (BEk i) Eon  |Ip=100A,Vpp=600V, |T,;=25°C 2.87 mJ
Ls=35nH, Vs = -3/18V, r,=125°C 3.05
Rgon=8.2Q, di/dt=3.88
kA/ps (T,; = 175 °C) T,;=175°C 321
KT HFERE & (REAKD Eoff  |Ip=100A,Vpp=600V, |T,;=25°C 0.75 mJ
Ls=35nH, Vgs=-3/18V, T, =125°C 0.81
Rgoff = 2.7 Q, dv/dt = 24
KV/ps (T,; = 175 °C) T,;=175°C 0.83
kA EiT lsc | Ves=-5/15V, Vpp =800V, |tp=2 ps, 840 A
Vbsmax = Vpss-Lsps™di/dt, | T,;=25°C
Re=1002 t=2 pis, 820
T,;=150°C
G5 — HU AR FATH Renan | B> MOSFET, Agrease = 1 W/(m'K) 0.553 K/W
SCVFIF RIS Tyjop -40 175 | °C
% 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.

T\j,0p > 150°C s allowed for operation at overload conditions for MOSFET and body diode. For detailed
specifications, please refer to AN 2021-13.

3 Body diode (MOSFET)
x6 BARHREME
FESH K5 | AREBRINAR A HiE LA
PR RS IE ) BRI Isp | Tyj=175°C,Vgs=-3V | Ty=65°C 45 A
= FHEE
FESH RS | AREEINA KA Q1N L::¥a
B/ME | AUE | \mKE
1E A L Vsp  |Isp=100A, Vgs=-3V T,j=25°C 42 | 535 | V
T,j=125°C 3.9
TVj =175°C 3.8
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4 $URE RBCREBIE

4 IR E R F AR R

*8 FHIEE

FESH RE | FrEBIR & QIR L: X 7A
SME | mfE | ol

%ﬁi% EEBE.{E R25 TNTC =25 OC 5 kQ

R10o T Z% AR/R | Ty =100 °C, Rygp = 493 Q -5 5 %

ﬁ%ﬂﬁ]% P25 TNTC =25°C 20 mW

B-1H Basiso | R2=Ras explBas/s0(1/T2-1/(298,15 K))] 3375 K

B-1H Bysiso | Ra=Ras exp[Basyso(1/T2-1/(298,15 K))] 3411 K

B-f& Bysji00 | R2= Ras €xpl[Bas/i00(1/T2-1/(298,15 K))] 3433 K

VT RN F b e
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5 fHTS4ER

5 FESHER

HrHRRE  (JLEY), MOSFET

HiiartE  (JL2Y), MOSFET

Ip =f(Vps) Ip="f(Vps)
VGSZlSV VGs:lSV
200 200
/ e s ~
/ 7 / i
180 7 v 180 / e
/ A / e
160 / / | / %
i ¥ 160 , / /,
/ 7
/ /) e
140 / / 140 // /~
/ / //
e v
120 ;S 120 /l g
/ / / //
< ;S s avi
=, 100 /S =, 100 /g
_ / — /g
VARys Y
80 /oy 80 Vavs
/g i
60 // / 60 ] 1/
// ////
/ /
401 / 40 '/
7 T =25°C 7a T =25°C
/ Y / v
20 {4/ ———T,=125°C 20 /17 ———T,=125C
/74 N A S B I T,=175°C A T S e [, T,=175°C
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1

00 05 10 15 20 25 3.0 35 4.0 45

00 05 10 15 20 25 3.0 35 40 45

JRURIEA B (J2), MOSFET
RDS(on) =f(Ip)

FIFEABRIE (f3), MOSFET
Ros(on) = f(Ty;)

Vs =18V Ip=100A
20 20
T, =25°C e Ves =15V
——— T =125°C -7 —— — V=18V
vi -
18 ]-——— T,=175°C [ 18
16 16
]
—_ -— —_
g 14 ///,// E 14
§ |7 B :
o 12 o 12
10 10
8—/,/ 8
6 T T T T T T T T T 6 T T T T T T T T

0 20 40 60 80 100 120 140 160 180 200

Ip (A)

50 25 0 25 50 75 100 125 150 175
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5 fHTSHER

HHARTE (JAY), MOSFET

fEEEtE (J72Y), MOSFET

Ip=f(Vps) Ip="f(Vgs)
T,;=175°C Vbs =20V
200 724 200 7T
V=20V 74 // T,=25°C i
180 | ——— v_.=18V 7 S 180 |———T,=125°C !
GS / /// vj /I /
160 160
140 | 140
120 120
< 1001 = 100-
80 n 80 ]
60 n 60 ]
407 40
20 n 20 ]
0 T T T 0
0 1 2 3 4 5 4 11
Vps (V)
W-VRRE R E (J#A) , MOSFET MR AR (S27Y), MOSFET
Vas(th) = f(Ty)) Vs = f(Qe)
VGS = VDS ID =100 A, TVJ =25°C
5.0 18
4.8 151
4.6
12
44
S 9
= =
£ 4.2 8
[C] >
> 6
4.0
3
3.8
3.6 0]
34 T T T T T T T T -3 7 T T T T
-50 -25 0 25 50 75 100 125 150 175 0.00 0.05 0.10 0.15 0.20 0.25 0.30
ij (DC) QG (HC)
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HARE (HiAY), MOSFET

EFRRE A AR (JEL), MOSFET

C=f(Vps) Isp = f(Vsp)
f=100 kHz, ij=25 °C,Vgs=0V TVJ-=25 °C
100 200 T7
180} |
1601 /
10 f=———
< N 140 /
S~ |
i 120 /
~ /
™ | __ \\ g A
= 1] e \\ o 100 3
© o ~ - /
S~o \\ i
T il 80 .-‘
l /
0.1 \ " /
1 3 i
TS~ 40 /
C.. =]
———C T 20 "[
______ Crss / 'e
0.01 T T T 0 T T T T 1 T T T T
0.1 1 10 100 1000 00 05 10 15 20 25 3.0 35 40 45 5.0
Ve V) Vep (V)
EZRE E M ERE (J#5Y), MOSFET FERBIFE (), MOSFET
VSD = f(TVJ) E= f(ID)
lsp=100A Reoff = 2.7 Q, Rgon=8.2 Q, Vpp =600V, Vg =-3/18V
4.5 6.0
| E,p T,=125°C V2
4.0 55 ——— Eyp T,,=175°C //
504 Eyp T,;=125°C //
------------ E T =175°C 7
3.5 o ' vj
4.5 /
3.0 4.0
- 25 Vg =-5V _ 3.5
— )
< Yos=3Y E 30
> 204 V=0V w
e V=15V 2.5 L
—_——— VGS=18V "’/,;/
1.5 —] 2.0 27
—
b
— ]
1.0 //-’f'/{/ 1>
- 1.0
0.5
0.5
0.0 T T T T T 0.0 7 T T T T T T T T
25 50 75 100 125 150 175 0 20 40 60 80 100 120 140 160 180 200
T, (°C) Ip (A)
j D
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FrRpike (#274Y), MOSFET
E=f(Rg)
VDD =600 V, ID =100 A, VGS = -3/18 Vv

FFocmtfa] (#7), MOSFET
t=1(Ip)

Reoff = 2.7 Q, Rgon = 8.2 Q, Vpp = 600V, T; = 175 °C, Vs =
-3/18V

20 1
B, T, =125°C t,,
18 |——— E,,T,=175°C ———t
______ Eop Ty =125°C === Yy
16 A [--mmmeeeee EpTy=t5°Cl |\ | t;
2 o1 P
- R i e
l‘\ T T T
e
%
0.01 T T T T T T T T T

0 20 40 60 80 100 120 140 160 180 200
Iy (A)
D

FFo<hT ) ($LE]), MOSFET

HRILAIR (JL7), MOSFET

t=1f(Rg) di/dt=f(Rg)
Vpp =600V, Ip=100A, TVJ- =175°C,Vgs=-3/18V Vpp =600V, Ip=100A,Vgs=-3/18V
1 4.0
| difdt-on, T, =125°C, 175°C
3.5
3.0
2.5
g o1 % 2.0]
- 3
=
1.5
1.0
0.5
0.01 0.0 T T T T T T T T
0 10 20 30 40 50 60 70 80 90
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BRI (HH), MOSFET

RAmZ4 TAEX (RBSOA) , MOSFET

dv/dt =f(Rg) Ip=f(Vps)
Vpp =600V, Ip =100 A, Vgs = -3/18 V Reoff = 2.7, T,;= 175 °C, Vg =-3/18 V
25.0 250
| dv/dt-off, T, =125°C, 175 q — I, Modul
22.54 — — — 1, Chip
20.0 200
17.5
— 15.0 150
"
§ —
< <
§ 12.5 Ta
>
he]
10.0 100
7.5
5.0 50
2.5
0.0 T T T T T 0 T T T T T
0 5 10 15 20 25 30 0 200 400 600 800 1000 1200 1400
RG Q) VDS (V)
%S HEEPT , MOSFET B R, R RBCRER
Zin = f(t) R=f(Tnrc)
1 100000
10000
5 —
£ 01 = 1000
N
100
i 1 2 3 4
r.[K/w] 0.0383 0.107 0.363 0.0447
ls] 795E-4 00138 01702 1327
0.01 T 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) Tyre (°C)
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NENRTE

B \ \ [T
" ®Infineon 61608 <
- é FFxxMR12W1M1H_B11 o
(== L_L| |coolsic™ 0 L
Pin-Grid 3.2mm
Tolerance of PCB hole pattern gzjo_w
33.8+03 Hole specification for confacts see AN 2009-01
28.1202 Diameters of drill #1.15mm
1902 and copperthickness in hole 25-50lUm
16.4+02
bﬂ 26.5 26.5
J 21.25 21.25
@ : CQ 16 16
I 9.6 9.6
0000®®00O0 L
000 000 : PCB hole pattern
08® E} ®® 3232
000 000 o L
4.4y | 000080000 | . s - N
o= ; & i d . ( X3 X3 ]
& = @@@@g@@@ s . o = s
000080000 | . | | o433
000080000 N ST oy
000000000 K \ '\ ) % ‘\\ﬁ Mq
0®®000068 | | 4 i A
75N B =
& @ R S — :
) [(\ N ({ ‘} HS + W
|
| U | #230n8 501 i 4 \ﬁ J
o o 2x9 according to screw head / washer
45" =
K 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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BT

BT E

BT hRA sk RE Y

0.10 2022-10-19 Initial version

0.20 2023-01-24 Preliminary datasheet
0.30 2023-02-07 Preliminary datasheet
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