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i ANy AN/
1 NG T
1 A b
HAE e | SRR TEREAE HAL
Motk E Viso | RMS,f=50Hz, t=1min 3.2 kv
fufxaBRE L NTC VisoL(nte) | RMS, f=50 Hz, t= 1 min 3.2 KV
PR FLREHA% (7 7 A 1,1EC 61140) AIN
ES NS SV = CTl >200
FRRHEEZ L (BA) RTI | fE% 140 °C
*2 BRHIRME
HHAE e | SRR AR E BAfL
b | mEE | Bk

WA o H 7 2 A Lece 9 AH
NU—H—3F - F v | Rewee |Ty=25°C,/AA v F 13 ma
EALEE
PRAFIRE Tstg -40 125 | °C
Mounting force per clamp F 40 80 N
B& G 39 g
JE: The current under continuous operation is limited to 25 A RMS per connector pin.
2 MOSFET, T1/ T2
*3 RRER
HHAE EAE G A TERSAE HAL
I\v ]//l) Vo J—RA FIEI = + VDSS TVJ =25°C 2000 Vv
Wi T v 7 K LA & Ipn 160 A
Hif5t DC R LA Eii Ippe T;=175 °C, Vs =18V Ty=75°C 160 A
HIRLE—27 LA % Iprm | verified by design, t, limited by Ty;jmax 320 A
it

= k- — AMEE (& Vis D<0.01 -10/23 Vv
Kt )

J— -V —AMEE (k| Ves -7/20 v
K DC &JE)

x4 HELEME

HHE EAE G4 [JA]Values =274
On Jj(ﬁ_',%b‘“— ]\@EE VGS(on) 15...18 \
(%E<)
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2 MOSFET, T1/T2

infineon

x4 (o X ) HELME
A e | RERONER [JAIValues HAL
Off 454" — M HEIE Vasioft 52 Y
#* 5 BRI
HA Ly | RMEROER B B
AN | R | K
KAy« —RA[A 2 | Rpson |Ib=160A Vgs =18V, 5.1 8.1 | mQ
iGN T,;=25°C
Ves=18Y, 10.9
T,;=125°C
VGS =18 V, 154
TVj =175°C
Ves=15V, 5.6
ij =25°C
F—h I o XML X Vesith)y |/p =112 mA, Vps = Vs, (tested after Ims 3.45 4.3 5.15 v
VMEEE pulse atVgs=+20V), T,;=25°C
bl\“‘ ]\ %ﬁ‘% QG VDD =1200 V, VGS =-3 V, TVJ =25°C 0.78 UC
P — Roint | Tyy=25°C 1.8 0
AN B Ciss | =100 kHz, Vps=1200V, | T,;j=25°C 24.1 nF
VGS =0V
A& Coss |f=100kHz, Vps=1200V, | T,;=25°C 0.563 nF
VGS =0V
FEARE Crss  |F=100kHz, Vps=1200V, | T,;=25°C 0.041 nF
VGS =0V
Coss P17 L — Eoss | Vps=1200V, Vgs=-3/18V, T,;=25°C 508 pJ
RLA-y—2U—2%| Ipss |Vps=2000V,Ves=-3V |T,;=25°C 0.04 | 378 | pA
b
77—k« Y — 2RI E less |Vbs=0V,T;=25°C Ves=20V 400 | nA
it
B — A TR (BB | tdon  |Ib=160A,Rgon=1.8Q, |T,;=25°C 65 ns
CEETD) Vop = 1200V, T, =125°C 64
Vs =-3/18V, Y
tdead = 1000 ns T,;=175°C 63
Z— v BRI (G t, Ip=160A, Rgon=1.80Q, |T,;=25°C 53 ns
CEETED) Vbp = 1200V, T, =125°C 53
Ves=-3/18V, Y
tdead:looo ns ij:l75 °C 56
(<)
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3 Body diode (MOSFET, T1/T2)

infineon

x5 (e &) ERAIFM:
A E | RHERONER AR B
wAN | FE | RKR

Z— o F 7RI (7% taoff |Ip=160A, Rgof=0.510Q, |T,;=25°C 105 ns
AT Vpp = 1200V, 15 eC 17

Ves=-3/18V Y

TVj =175°C 117

K— A7 RN G t; Ip=160A, Rgof=0.51Q, |T,;=25°C 23 ns
HAT) Vpp = 1200V, T =125°C -

VGS = -3/18 Vv v

T,;j=175°C 25

B AL T T Eon Ip=160A, Vpp=1200V, |T,;=25°C 8 mJ
LS Lo=15nH, Vgs=-3/18V, [~ _ . .
B T,;=125°C 10.6

Rgon=1.8Q,di/dt=12 v

kA/ps (T;= 175 °C), T,j=175°C 12.9

tdead = 1000 ns
B—rF o ZA v F 7 | Eonp |Ip=160A,Vpp=1200V, |T,;=25°C 5.8 mJ
B, s kst T Ls=15nH, Vgs=-3/18 Y, _ o
o T,j=125°C 6.2

Rgon,0 = 0.51 Q, di/dt = Y

15.4 kA/ps (T,;=175°C), | Tyj=175°C 6.4

tdead = 100 ns
RV FTAA S F T Eof  |Ip=160A,Vpp=1200V, |T,;=25°C 1.8 mJ
HEES Ls=15nH,Ves=-3/18V, [ _ .
8 T,;=125°C 2

Reo=0.51Q, dv/dt = Y

38.4kV/ps (T,j=175°C) |T,;j=175°C 2.1
Vxrsvareb—h | Run |[MOSFET (1HE YY) |, dgease=5W/(M-K) 0.152 K/W
v HEMEHT
W EIRE Tyjop -40 175 | °C
2E: 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.

Tjop > 150 °C is allowed for operation at overload conditions. For detailed specifications, please refer to AN

2018-14.

3 Body diode (MOSFET, T1/ T2)

6 BRER

HAH iE | SHERUERT TEREAE Bz
Body diode JIE /7 [ &£ Isp T,;j=175°C,Vgs=-3V | T4=65°C 140 A
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4 NTC-—3I R ¥
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=7 BRHRRM
HE i | SRR OER BRI B
&N | ¥ | &K
JIE#EJ+ Vsp  |lsp=160A, Vgs=-3V T,j=25°C 4.4 5.95 %
T,;=125°C 4
T,;=175°C 3.85
v 7 Wia1E B lem  |lsp=160A,dig/dt=12 | T,;=25°C 148 A
kA/us, Vpp =1200V, T,i=125°C 227
VGS =-3 V, tdead =1000ns
T,;=175°C 283
WiaE BT & Qrr Isp=160A, dig/dt =12 T,;=25°C 3.4 pcC
kA/ps, Vpp = 1200 V .
’ ’ T,i=125°C 6.7
Vgs =-3V, tgeaq = 1000 ns |
T,;=175°C 9.3
W4 HE 2 Erec |lsp=160A,dig/dt=12 |T,;=25°C 2 mJ
kA/ps (T,;=175°C) _ 0
’ T,i=125°C 2.8
Vpp =1200V, Vgs=-3V, -V
tdead = 1000 ns ij =175°C 3.8
Wi R O, Fod b et Ereco |Isp=160A, dis/dt=15.4 T,;j=25°C 0.89 mJ
T kA/ps (Ty; =175 °C), ;=125 °C 0.89
VDD =1200 V, VGS =-3 V,
tdead =100 ns T,j=175°C 0.91
4 NTC-—I R ¥
#*8 ERHREE
HHE 5 | SRR ONER B E XA
&N | B | &R
TERSIHUE Ry | Tntc=25°C 5 kQ
Ryo0 DI AR/R | Tytc=100°C, Rygo =493 O -5 5 %
*/é\gi P25 TNTC =25°C 20 mwW
B-iE 4K Bysiso | Ra=Ras exp[Basyso(1/T5-1/(298,15 K))] 3375 K
B-E#K Bys/go | Ry =Ros exp[Bysygo(1/T,-1/(298,15 K))] 3411 K
B-E#K Bysj100 | R2=Ros explBasji00(1/T2-1/(298,15 K))] 3433 K
2 NTC DAEHTHG A TIZ D0 Tid, AN2009-10 D 4 &[0 S0,
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5 RetER

5 RriEX

Hi /1%548: (typical), MOSFET, T1/ T2

Hi 718544 (typical), MOSFET, T1/ T2

Ip=f(Vps) 'o=f(Vos)
Vgs =18V T,j=175°C
320 320 uraws
....... V=TV /f?’//
———V_=9V VA o
2801 2801 o 17 -
e V=11V 7/ s
15 / e
............ V=13V 175 /,/
| | 7
240 240 |-———- V=15V /{g,' / %
——— V=18V /'{,:'/ //
| i V=20V ey S
200 200 = /) s
SR
B _ by
< = e
Z 1601 ~, 160 by S
_¢ ~ b/ /
4l
/7.
| ] il /
120 120 // —————————————
/S T
,/ .-t
80 80 oy
/8y
7
40 40 ,//'/
K4
./
7
0 ‘ ‘ ‘ ‘ ‘ 0 T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Vo) Vps (V)

FLfr—y—XH

7 #H1 (typical), MOSFET, T1/

=R (typical), MOSFET, T1/ T2

T2 Ip =f(Vgs)
Rbs(on) = f(ij) Vps =20V
VGS =18V
16 320 T
—— — T =125 I
2801 g i1
240
200
< 160
120
80
2 40
0 T T T T T T T T 0
-50 -25 0 25 50 75 100 125 150 175 3 10
T (°C)
vj
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infineon

5 RetER

J—h-J—RERA Vv ¥ a) NEE (typical),

MOSFET, T1 /T2

Vas(th) = f(Ty))
ID =112 mA, VGS = VDS

Vs = f(Qg)
Ip=160A, T,j=25°C

47— b FE B (typical), MOSFET, T1/ T2

5.5 18
15
5.0
12
4.5
= . 9
= s
6
4.0
34
3.5
0+
3.0 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, (kC)
2 B (typical), MOSFET, T1/ T2 ZA wF v 7R (typical), MOSFET, T1/ T2
C=1(Vps) t=1(lp)
f=100 kHz, T,j=25°C, Vg5 =0V Vpp = 1200V, Rgon = 1.8 Q, Rgon,o = 0.51 Q, T, = 175 °C, Vgs
=-3/18V
100
tdon’ tdead =1000 ns, RGon
- - tdon’ tdead =100 ns, RGon,o
[~ T T —— S N A e e A A Y | I tr’ tdead =1000ns, RGon
=t ey — by tyepe = 10008, R
10 ]
|
\\ 0.1
_______ 1 <
\\\ \\ -
‘\\\ ~_ 01— e
(™ ™ S = pE—
£ 1 \ ~ 2 B | i B e
© * R ~ T T T T T T =
i B e
| P B e
T L S e Y e (0 e ==
IR O T I e
Yt e
\\\
0.1 \\\\\
Ciss il
——— Coss
______ Cess
0.01 T T T T 0.01 T T T T T T T
0.1 1 10 100 1000 0 40 80 120 160 200 240 280 320
Vos (V) I, (A)
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5 Rt

ZA wF v 7R (typical), MOSFET, T1/ T2

t=f(Ip)

Reoff = 0.51 Q, Vpp = 1200V, T,; = 175 °C, Vg5 = -3/18 V

A v F v JHER (typical), MOSFET, T1/ T2
t=f(Rg)

Vpp = 1200V, tgead = 1000 ns, Ip =160 A, Ty; = 175 °C, Vs =
-3/18V

tdoff tdo
—_— tf _—— tr
______ tnff
------------ t,
‘\\\
0.1
\
\
—_ \ —_
El \ £
= \ =
\
\
\
\\
0.01 T T T T T T T 0.01 T T T T T T T T T
0 40 80 120 160 200 240 280 320 0 2 4 6 8 10 12 14 16 18 20
I (A) R, (Q)
B 2B (typical), MOSFET, T1/ T2 EEABL (typical), MOSFET, T1/ T2
di/dt =f(Rg) dv/dt =f(Re)
Vpp =1200V, 15 =160 A, Vgs=-3/18V Vpp=1200V, I =160 A, Vg5 =-3/18V
15 45
| difdt, , T, =175°C | du/dt,,, T, =175°C |
40|
12
35+
. 91 —_
2 2 307
< S
- 5
5 3 25
6 -
20
34
15
0 7 10
0 2 4 6 8 10 12 14 16 18 20 0 1 2 3 4 5 6
R, (Q) R, (Q)
Datasheet Revision 1.10

2024-10-17



FF6MR20W2M1H_B70
EasyPACK™ £ = —/V

infineon

5 Rt

AL v F v 7K (typical), MOSFET, T1/ T2
Eon = f(Ip)
Vpp = 1200V, Rgon = 1.8 Q, Rgon o = 0.51 Q, Vs = -3/18 V

AL v F v K (typical), MOSFET, T1/ T2
Eoff: f(lD)
Rgoff = 0.51 Q, Vpp = 1200V, Vg =-3/18 V

30

T,=125°C,t,.,=1000ns,R

vi ea Gon
21 1|——— ij =125 OC’ tdead =100ns,R
------ T,=175°C,t

e T,=175°C,t

'Gon,o /
=1000ns,R; 7

=100 ns, RGOM //

dead

dead

21

18

, (mJ)

15
Luo

12

0 T T T T T T T
0 40 80 120 160 200 240 280 320

Iy (A)

7

T,=125°C
———T,=175°C
vl

E q (MJ)

0 1 1 1 1 1 1 1

0 40 80 120 160 200 240 280 320

lp (A)

A v F v K (typical), MOSFET, T1/ T2
E=1(R¢)
Vpp = 1200V, tgeaq = 1000 ns, I = 160 A, Vg =-3/18 V

A v F v 7K (typical), MOSFET, T1/ T2
Eon = f(VGS(of'f))

Roff = 0.51 Q, Vpp = 1200 V, Rgon = 1.8 Q, Vgsion) = 18V, Ip =
160 A, Rgono=0.51Q, T,j=175°C

40
Eon’ ij =125°C /’ RGon,o & RGoif’ tdead =100ns
35 ] - Eon’ ij =175°C ya - RGon & RGoff’ tdead =1000ns
—————— EpT,=125°C ' ————— 10xR_ &R. ., t, . =1000ns
of vj / on 0 eal
------------ E,p T, =175°C / 100 |--onemes 10x R, & 10X R 5 t,., = 1000 1S
of vj V2 on of ear
30
25
3 £
£ 201 =
Ll |.u° ____________________
10
15
10
~
e
5] ///
"I
0 1 1 1 1 1 1 1 1 1 1 I I I
0 2 4 6 8 10 12 14 16 18 20 -5 4 -3 -2 1 0
Re () o V)
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5 Rtk
AL v F v 7K (typical), MOSFET, T1/ T2 WA T 22 2EEEE (RBSOA), MOSFET, T1/ T2
Eon = f(tdead) Ip=f(Vps)
Reon=1.8Q, Ip=160 A, Vpp = 1200V, Vgs =-3/18 V Reoff = 0.51Q, Ty; = 175 °C, Vgs = -3/18 V
120 400
T,=125°C ——— I, Module
—————— T =175°C — — — I,:Chip
Y 350
110
300
100
250
s\,g 90 Zf; 200
150
80
100
70
50
60 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 400 800 1200 1600 2000 2400
tdead (I"IS) VDS (V)
WEEA B —& X, MOSFET, T1/ T2 JIE 75 114544 body diode (typical), MOSFET, T1/ T2
Zin =f(t) Isp = f(Vsp)
T,j=25°C
1 320 T
;
280 /
240 /
011
200 /
x 5 160
120 /
0.01 !
I
i 1 2 3 4 40 /
r[K/w] 0.01222 0.01907 0.0618 0.05891
Ts] 6.663E-4 0.006007  0.05956 0.10951 /
0.001 ‘ ‘ 7 0 ‘
0.001 0.01 0.1 1 10 0 1 6
t(s)
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5 RetER

AL v F v 7% body diode (typical), MOSFET, T1/
T2

AA v F v 7% body diode (typical), MOSFET, T1/
T2

Erec = f(Isp) Erec = f(Rg)
Rgon = 1.8 Q, Rgon o =0.51Q, Vpp = 1200 V tgead = 1000 ns, Isp = 160 A, Vpp = 1200 V
10 6
T.=125°C,t, ,=1000ns,R T =125°C
vj dead Gon vj
9|——— T,7125°C,t,,,,=100ns,Ry o ——— T,=175°C
—————— Tw:175 °C, yeaq = 1000 NS, R, 5]
[ T,=175°C,t,,,, =100 ns,R. -
7 -
4
6
= =
£ €
= 5| = 3]
W w
4
2,
3 -
2]
1]
1]
O 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1

0 40 80 120 160 200 240 280 320

o 8

AL v F v 7% body diode (typical), MOSFET, T1/
T2

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

RGOf‘f =0.51 Q, RGon =1.8 Q, VGS(on) =18 V, ISD =160 A,
Rgon,o =0.51Q,Vpp=1200V,T,;=175°C

A wF v 7K body diode (typical), MOSFET, T1/
T2

Erec = f(tdead)
Rgon=1.8Q,Ip=160A,Vpp=1200V, Vg5 =-3/18V

6.0 120
RGon,o & RGoff’ tdead =100ns TvJ =125°C
——  Roon &R Tgeag = 10000 110 |-———— T,=175°C
s04|-——— 10x R, &R o t,..,= 1000 ns /
------------ 10x R, & 10X R ¢ty =1000 ns / 100
/
. e 90
401 T
80
3 g
~ 3.0 Vg 70
w w
60
2.0
50
40
1.0
30
0.0 T T T T 20 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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P I R F OREFFME, NTC-F—I X ¥
R=f(Tntc)

100000

R
typ

10000

1000

100 T T T T T
0 25 50 75 100 125

TNTC (OC)

150

175
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6 [EIRE

6 [ 3% X

X20— K
NTC 19

T2 = X3
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PCB Lochbild / PCB hole pattern(2:1)
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Modulkennzeichnung / module labeling
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8 BV a— N5 a—FK

8 TV a— I~ a— R

infineon

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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SCEET 21TH EENE

0.10 2024-03-18 Initial version

1.00 2024-08-23 Final datasheet
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