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FFSMR20KM1H_S
62mm C-Series ik

afineon

1 %
1 EE
1 i o g
RIESH RS | AREEIIR K QIR B
28 2 M L Viso. |RMS,f=50Hz, t=1min 4.0 kv
BRI AR B Cu
N R4 2% H AL (class 1, IEC 61140) Al,O5
€ H B 5 dcreep nom | Hiti ¥ FIFEHR, nom. 29.0 mm
€ H B 5 dcreep nom | ¥l 5~ 25, nom. 23.0 mm
(AT PR detear nom | 3t T FIFEHR, nom. 23.0 mm
A AT PR dciear nom | St 1~ 223 1+, nom. 11.0 mm
HAR FL IR AR EL CTl > 400
HARHE LT () RTI | % 140 °C
%2 HEAEAE
FESH RS | AREEIR R gAY Ffr
wME | BAME | BKE
J B JER BE R Lece 20 nH
FEER B 28 B BHL S -85 | Recueer | Te =25 °C, BT IR 0.535 mQ
it AR Tetg -40 125 | °C
PR 2 1) 2 A LB M AR AR LA R R EE | M6, iR 22 3 6 Nm
17 2%
Ui 2 e A AR M AR AH N 0 B Tt | M, iR 22 2.5 5 Nm
(&
Hi G 340 g
2E The electrical characterization was performed in NPC2 topology, which combines the modules
FF5MR20KM1H and FF5MR20KM1H_S.
It has to be considered, that the commutation in this configuration takes place between both modules.
2 MOSFET
=3 B EE
FESH RE | PREEA KA £/ s
}ﬁiﬁ*& EE):TS VDSS ij =25°C 2000 v
LERN LGN Ion 200 A
LW ) AER AR/ Ipc | Tyj=175°C,Vgs=18V | T¢=25°C 195 A
TRl B A e WA Iorm | verified by design, t, limited by Tyjmax 400 A
(F552)
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FFSMR20KM1H_S
62mm C-Series ik
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2 MOSFET

x3 (22) B KA EfE
FESH RE | FrEEIR & QTN L=<¥iva
- e 285 e K HL Vgs |D<0.01 -10/23 Vv
- VAR AS e K LT Vgs -7/20 v
xa HEFE
FESH RE | FrEBIR& A [ZH]Values B
TSR L Ves(on) 18 Vv
W A A FEL T Ves(of -3 v
x5 FHEE
FESH K5 | ARSI %A HiE L:¥iva
B/ME | BLAUE | BRE
TRV 2 FL RH Rbson) |/p=200A Vgs =18V, 5.2 8 mQ
T,j=25°C
VGS =18V, 11
ij =125°C
Vgs =18V, 15.5
ij =175°C
3 o] 4L P Vesieny | Ip=112mA, Vps =Vgs, Ty; = 25 °C, (tested 345 | 43 | 515 | V
after 1Ims pulse at Vgg=+20V)
AR FE g Qs | Vpp=1200V, Vgs=-3/18V, T,j=25°C 0.78 Te
P AR F L Reint | Tyj=25°C 1.8 Q
LEPANGEER Css | f=100KHz, Vps=1200V, | T,;j=25°C 24.1 nF
VGS =0V
LAY Coss | f=100kHz, Vps=1200V, | T,;=25°C 0.563 nF
VGS =0V
2 [rl A% i FL 2 Crss  |F=100kHz, Vps=1200V, | T,;=25°C 0.041 nF
VGS =0V
Coss FHitREE Eoss | Vps=1200V, Vgs=-3/18V, T,;=25°C 1020 pJ
TR VIR FELR Ipss |Vps=2000V,Vgs=-3V |T,;=25°C 0.04 | 378 | pA
AR IR H I less |Vps=0V,T,;=25°C Vgs=20V 400 | nA
T 188 LE 3 I [ (J A7 %K) tgon |Ip=200A,Rgon=43Q, |T,;=25°C 109 ns
VDD = 1200 V, TVJ - 125 oc 102
VGS = -3/18 V,
tdeaq =3000ns, 0.1Vgs | Tyj=175°C 929
to0.11p
(Fr52)
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FFSMR20KM1H_S
62mm C-Series ik

2 MOSFET

infineon

R5 (%2) FHEE
FESH KT | PeEBIA QTN <Xy
B/ME | JBUE | R AE
b TSR] (R 7 2K t, Ip=200A,Rgon=4.3Q, |[T,;=25°C 123 ns
Vop =1200V, T,j=125°C 113
VGS = -3/18 V,
tdgeaq =3000 s, 0.11pto | Tyj=175°C 112
0.91p
IR IHT E R B[] (B £ %K) taoff |Ip=200A,Reof=3.6Q, |T,;=25°C 147 ns
Vpp = 1200V, T, =125°C 166
VGS = -3/18 V, 0.9 VGS to
0.91p T,j=175°C 177
I PR BT ] (SRR A7 R t; Ip=200A, Reoff=3.6Q, |T,;=25°C 56 ns
Vop =1200V, T,j=125°C 58
VGS = -3/18 V, 0.9 |D to 0.1
I T,;j=175°C 59
FriETFERE & (BEk i) Eon |Ip=200A,Vpp=1200V, |T,;=25°C 20.2 mJ
Ls=31nH, VGS‘: -3/18V, ij:lzs °C 23.2
Rgon =4.3Q, di/dt=4.8
kA/ps (Ty; =175 °C), T,;j=175°C 26.7
tdead = 3000 ns
TFEHAEREE (Fhkt), | Eono  |Ib=200A, Vpp=1200V, |T,;=25°C 12.5 mJ
R = = -
kT Lo=31nH, VGS‘ 3/18V, T,=125°C 19.5
Reono =2 Q, di/dt=7.2
kA/ps (T,;= 175 °C), T,j=175°C 14.5
tdead =300 ns
KT AERE & (BEK D Eof  |Ip=200A,Vpp=1200V, |T,=25°C 7.6 mJ
Lo=31nH, Vgg =-3/18V, T,=125°C 8.1
RGOff =3.6 Q, dV/dt =
17.1kV/ps (Tj=175°C) | Tyj=175°C 8.5
ghi— A5 Rinc | B4~ MOSFET 0.176 | K/W
b 5% — B FH Rincn | T/ MOSFET, Agrease= W/(m*K) 0.049 K/W
FCVFIT R R 2 i Tyjop -40 175 | °C
7 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.

]

specifications, please refer to AN 2021-13.

Datasheet

T\jop > 150°C is allowed for operation at overload conditions for MOSFET and body diode. For detailed
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FFSMR20KM1H_S
62mm C-Series ik

3 Body diode (MOSFET)

afineon

3 Body diode (MOSFET)
x6 BAPREE
FESH RE | FrEBIR & QIR BT
AR A IE In) ELIR FEIA Isp T,j=175°C,Vgs=-3V | Tc=25°C 170 A
R FHEE
FHESH RS | A% g L--¥A
B/ME | B AUME | B KE
IERHE Vsp  |lsp=200A, Vgs=-3V T,j=25°C 4.6 6.15 Vv
T,;=125°C 4.15
ij =175°C 4
J R PR S VA FL lrm  |lsp=200A,dig/dt=4.8 | T,=25°C 122 A
kA/us, Vpp = 1200 V, r,=125°C 195
VGS = -3/18 V,
tdead = 3000 ns T,j=175°C 285
P52 L fif Qv  |lsp=200A,dig/dt=4.8 |T,=25°C 5.9 ucC
KAJS, Vpp =1200V, 7 - 195¢ 10.2
VGS = '3/18 V,
tdead = 3000 ns Ty=175°C 13.5
SRR AHE CREfik D Erec |lsp=200A,dig/dt=4.8 |T,;=25°C 1.4 mJ
kA/ps (Ty; =175 °C), T,=125°C 5
VDD =1200 V,
VGS = -3/18 vV, ij =175°C 7.9
tdead = 3000 ns
RIFVREIFE (BERKMD | Ereco | lsp=200A,dig/dt=7.2 |T,;=25°C 3.3 mJ
A} ﬂ = o
RAKAET kA/ps (T,j=175°C), 7,=125°C 92
Vpp = 1200V,
Ves =-3/18V, T,;j=175°C 14

tdead = 300 ns

Datasheet
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FFSMR20KM1H_S
62mm C-Series fEEL
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4 LS 4R

4 FESHER

HrHRRE  (JLEY), MOSFET

HiiartE  (JL2Y), MOSFET

lp=f(Vps) Ip =f(Vps)
VGS =18V TVJ =175°C
400 7 /, 400 //
4 /// Ves=20V // ps A
350 A 3501 |——— Vv =18V /'{./,/'
/ / S 7 /
/ / ------------ V=15V //,.«;‘. /
/ s S
3001 // e 300 [T Ve 3 / // v
A T
250 / / 250 ] VGS_ 7v /'/ e
722 N R R R N
< / // < s -7 -
=, 200 // 7 =, 200 {/ pad
- / - f) .
/ /// /// ///
/ .
150 // Y 150 Y
y / ‘,:/,./
/ // /2 R S N S S
S N S N
100 /7 7 100 /// ——————
/ 7, -
/ 4 5 -
7/ T =25°C i
50/ 7/ i s0 &7
// ———T,F125°C 4.
7/
/4 | A T,=175°C 2
0 1 1 1 1 1 0 1 1 1 1 1 1
0 1 2 3 5 6 7 0 1 2 3 4 5 6 7
VDS (V) VDS (V)
JRUREAHE (%), MOSFET fehmfett: (J22Y), MOSFET
Ros(on) = f(Ty;) Ip = f(Vgs)
VGSZl8V VDS:ZOV
16 400
— 7,57
— —— T =125°C
14 350 i
—————— T,=175°C
127 300
10 250
)
E =
< 8 =, 200
s _
o
6 150
4] 100
2 n 50 _
0 T T T T T T T T 0 T 7 = T
-50 -25 0 25 50 75 100 125 150 175 1 2 3 4 10 11
T, (0
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FFSMR20KM1H_S
62mm C-Series fEHL

4 LS 4R

infineon

W-VE IRE B E (BAY) , MOSFET

AR B (7d), MOSFET

Vas(th) = f(Ty)) Vs = f(Qe)
VGS = VDS ID =200 A, TVJ =25°C
6 18
. 15
12
4]
= 97
= =
£ 3 9
(] >LD
> 6
5
3]
1]
0
0 T T T T T T T T -3 T T T T T T T
-50 25 0 25 50 75 100 125 150 175 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
T, (0) Q (1C)
RAFHE (J2), MOSFET FFORF[E] ($2%Y), MOSFET
C=f(Vps) t=1(lp)
£=100 kHz, T,;= 125 °C, Vgs =0V Roon =43 Q, Vpp = 1200V, Rgon o =2 Q, Ty = 175 °C, Vg =
-3/18V
100 1
tdon’ tdead =3000 ns, R Gon
= tuow Laeas =300 NS, R )
‘e 1 e v s Y A [ Attt tr’ tdead =3000ns, RGon
T Attt B £t =300, Ry,
10 |
\
N
——— N
—— Ny
N N
Nee N
~< amannin T T T T Y I e e
o N = | e
5 1 \\‘ \\ \mj; 017 = ===
(&) ll \\ + ///’ __________________________________
i = el T S
] - ______T" ______________
1 b
1
\\
\\\
0.1 m=alil
ciss il
- = COSS
______ Crss
0.01 T T T T 0.01 T T T T T T T
0.1 1 10 100 1000 0 50 100 150 200 250 300 350 400
Vos (V) 1, (A)
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FFSMR20KM1H_S
62mm C-Series fXik
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4 LS 4R

JFRHTIE] ($27), MOSFET

t=f(Rg)

Vpp =1200V, tgeaq = 3000 ns, I =200 A, TVJ =175°C, Vgs =
-3/18V

FFocmtfa] (#7), MOSFET
t=1(Ip)
Reoff = 3.6 Q, Vpp = 1200V, T; = 175 °C, Vs = -3/18 V

10 1
tdoﬂ tdoff
- tr - = tf
______ Caort
------------ t,
1 \
z Z o0
= = 0.1 N ~
\\ -
ot 7. T ==
0.01 T T T T T T T T 0.01 T T T T T T T
0 5 10 15 20 25 30 35 40 45 0 50 100 150 200 250 300 350 400
R, () I (A)
A AR (7)), MOSFET HEZRHAIER (JLfd), MOSFET
di/dt =f(Rg) dv/dt =f(Rg)
Vpp = 1200V, tyeag = 3000 ns, Ip =200 A, Vgs =-3/18V Vpp=1200V, Ip =200 A, Vg5 =-3/18V
6.0 20
di/dt,, T, =125°C dv/dt,, T, =125°C
——— di/dt,,T,=175°C 18- |——— dwat,, 7, =125
5.0
16
14
4.0
— — 12
(%) w
[ c
= =
< 304 < 10
3 °
S =
8 —
2.0
6 —
4-
1.0
2 —
00 I I I I 0 I I I I I I I I I
0 10 20 30 40 50 0 4 8 12 16 20 24 28 32 36 40
R, (Q) R, (Q)
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FF5SMR20KM1H_S Infineon
62mm C-Series &k

4 FHESHEER
FERHiFE (#874), MOSFET JFRiFE (H7), MOSFET
E=f(Ip) Eoft = f(Ip)
Rgoff = 3.6 Q, Rgon =4.3 Q, Vpp=1200V, Vg5 =-3/18V Rgoff = 3.6 Q, Vpp =1200V, Vgs =-3/18V
60 20
T, =125°C,t ., =3000 ns, R, T,=125°C /
——— T,=125°C,t,,,=300ns,R 184|———T,=175°C //
P T,=175°C,t,,  =3000ns, R, e
------------ T,=175°C,t,,,,=300ns,R. - // 16
14
40
12
€ 30- % 10
8 ]
20
6 ]
4
10
2 ]
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Iy (A) Ip (A)
TER#FE (JLAY), MOSFET TFR#iFe (J42), MOSFET
Eon = f(VGS(of'f)) Eon = f(tdead)

Roof = 3.6 ©, Vpp = 1200V, Rgon = 4.3 Q, Vgsion = 18V, Ip = | Rgon =4.3 Q, Ip =200 A, Vpp = 1200 V, Vs =-3/18 V
200 A, Rgon,o=2Q, T,;=175°C

1000 120

RGon,o & RGoif’ tdead =100ns T\,J =125 OC: RGon
=~ Ren&Reop fgeag=10000s e T,=175°C,R,,,
—————— 10x R, &R o t,,., = 1000 ns 110
------------ 10xR;, & 10X R, oty =1000 ns
100
100
= . 90
£ S

on
on

E
E

80
10
70
60
1 T T T T 50 T T T T
-5 -4 -3 -2 -1 0 0 600 1200 1800 2400 3000
GS(off) (V) tdead (I"IS)
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FFSMR20KM1H_S
62mm C-Series fXik
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4 FHESHEER
BE A FEPT, MOSFET IE (Al AR AR (BL3Y), MOSFET
Zin =f(t) Isp = f(Vsp)
Tyj=25°C
1 400 T
!
3501 /
/
/
300 /
//
0.1
250 /
/
s = !
>4 =, 200 /
£ - /
N /
| /
150
0.01 /
//
100 /
i 1 2 3 4 /
r[K/W] 00132 00538 00934  0.0156 50 / V=3V
I‘[S] 7.0E-4 0.0164 0.0655 0.902 // — —— VGS: 18V
0.001 7 7 T 0 T T T T T
0.001 0.01 0.1 1 10 0 1 2 3 4 5 6
t(s) Vo V)
FERIRFE R E (HAY), MOSFET FERUFE AR AR E ($L73Y), MOSFET
Erec = 1:(ISD) Erec = f(RG)
Reon = 4.3 Q, Reono =2 Q, Vpp = 1200V tdead = 3000 ns, Isp = 200 A, Vpp = 1200 V
30 10
T,=125°C,t,,,,=3000ns, R T,=125°C
———T,=125°Ct, ,=300ns,R, 9f|——— T =1715°C
254 {———— T,=175°C,t,,.,=3000ns,R.
------------ T,=175°C,t ., =300ns, R, 8
v eal 0n,0
7 ]
20
—_ / 1 —_ 6 ]
E -~ £
=, 157 —~ - = 5
w s - w
4]
10
3 ]
2
5|
14
0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 0 5 10 15 20 25 30 35 40 45
lep (A) R, (Q)
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FFSMR20KM1H_S
62mm C-Series fXik
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4 LS 4R

TERAFE fE —ARE (J7), MOSFET
Erec = f(VGS(of'f))

Rooff = 3:6 ©, Rgon = 4.3 Q, Vgs(on) = 18V, Isp = 200 A, Reono
=2Q,Vpp=1200V, T,;=175°C

FERBFE B AR ($27Y), MOSFET
Erec = f(tdead)
Rgon=4.3Q, 15 =200A,Vpp=1200V, Vgs=-3/18V

100 120
RGOHY0 & RGoff’ tdead =100ns T .=125°C RGon
— — — R & Rgpp tyeaq = 1000 s 1104~~~ T,;=1715°CR;,
—————— 10x R, &R o t,..,= 1000 ns
------------ 10x RGon & 10x RGoﬁ, tyeaq = 1000 NS 100 ]
90
2 % T 80
vu 10 ] " —_—— — Vg
W - —_— w70
L - - -
R 60
50
40
1 7 7 T T 30 T T T T
-5 4 -3 2 1 0 0 600 1200 1800 2400 3000
astofy (V) tgeaq (NS)
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FFSMR20KM1H_S
62mm C-Series ik
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FFSMR20KM1H_S
62mm C-Series ik
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6 JIERT

6 BT

mounting depht min. 7mm
Einstecktiefe min. 7mm

mounting depth max. 10
Einschraubtiefe max. 10 1’4
/0,750 &\ 20
3x o \éﬁ\f | ot
LJ L| N 3o
| 3 o @Infineon IGRT 5V S0 o' o
== S 00001 < s
(a2 g C-‘|’-)I e <t S
N AR IRy & R
S
& 4x 13,240,2 Stecker DINA6244- A2.8-05-BZ
[ap]
x 14+0,2 14+0,2 14+0,2 E
N ~ ! S 4x
| X jan | j/an)
R <L \W, NJ
Siislte 1 ? 3 | &
1 ~r= © o 2
oo el o8 g8 E
1 J wnll-=] ¥ o
@0,8/A ===
A8 =
3x @) @D
& S2) Y
o~
A 8 28 —D3A
«© 93+0,2
< F
< 106,4+0,3 %0’3
& 2
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FFSMR20KM1H_S
62mm C-Series ik
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7 PGS RIG
— pde IS
7 BEHpR ARG
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
K3

Datasheet
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FFSMR20KM1H_S
62mm C-Series &3t

BIFIsE

BT 1 52

fineon

BITIRA RATHH

2R i

0.10 2025-01-22

Initial version

1.00 2025-07-24

Initial version
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