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ANy

1 NG T
* 1 Ak i
HH FLE | SRR OER TEFSAE HLAL
AT Viso | RMS,f=50Hz, t=1min 3.0 kv
PN A% FErER % (7 7 A 1, IEC 61140) Al,0;

Ve i R A dereep | #—IF V- —F 7 9.6 mm
Ve PR dereep | —F b - Z— 3 F L] 11.3 mm
22 ] e dolear | #—3Fv-b— by v 7 [H 9.2 mm
Z2 i R dclear A —IF - —3IF 10.0 mm
X R 7 v TR CTi > 400
FRSRHE BSR4 (FER) RTI Tz 140 °C
*K2 BRI
HH LT | R ONER iyt L 2\7A

=/ | R | &K
NERA &0 2 Lsce 5 AH
N —=HF—=IF )+ F v | Recwee | Ty=25°C, /A A v F 0.235 mQ
AR
PRAFIRLEE Tstg -40 125 | °C
0 A1 = O b M W27 7 r—3a (M5 B xRy 1.3 1.5 | Nm
N7 Y= hIEiwrr
TAT

B G 78 g
Vi The current under continuous operation is limited to 25 A rms per connector pin.

2 MOSFET

*3 RN TERE

HH L5 | SRR UER REFSE BAAT
KvA v« V—AREE Vpss T,j=25°C 1200 \Y
g T v 7" R LA & Ion 400 A
B DC R A VU ER Ippe T,j=175°C, Vgs =18V Th=75°C 400 A
MIRLE—2 RLA & Iprm | verified by design, t, limited by T;max 800 A
i/lb

e o — AMEE (| Ves |D=0.01 -10/23 Vv
R EE)

(<)
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2 MOSFET
K3 (8 % ) BREHS
HA Ly | RMEROER TERRE XivA
F—h-V—AMEE (& Ves -7/20 Vv
K DC &JE)
x4 HELHE
HH BF | R OERE [JA]values B
on {RRES — FFEJE VGs(on) 15..18 v
Off HfiE & — MBI Ves(oth 5.0 v
&5 BRHORE
HH e | REROER BAE BAL
AN | R | BK
KLA eV —A[A 2 | Rpson) |Ib=400A Vgs =18V, 1.44 227 | mQ
P T,j=25°C
VGS =18 V, 2.33
T,j=125°C
VGS =18 V, 3.09
ij =175°C
Vgs =15V, 1.71
ij =25°C
bi‘—‘ Fex= > % ﬁzﬁ L/?_'f VGS(th) /D =224 mA, VDS = VGS, TVJ =25 OC, (tested 3.45 4.3 5.15 Vv
VMEETE after 1ms pulse at Vgg=+20V)
7 — N EE A & Q6 Vps =800V, Vgs=-3/18V 16 HC
W7 — N L Raint |Tj=25°C 0.9 O
ANEBR= Ciss f=100 kHz, Vps =800V, |T,;=25°C 48.4 nF
VGS =0V
s & Coss |f=100kHz, Vps=800V, |T,;=25°C 2.4 nF
VGS =0V
IR & Crss  |F=100kHz, Vps=800V, |T,=25°C 0.158 nF
VGS =0V
Coss 'f%ﬁi*/l/ ¥F— Eoss Vps =800V, Vs = -3/18 YV, TVJ =25°C 945 pd
FvAr-Y—RAY—7E Ipss Vps=1200V, Vgs=-3V |T,;=25°C 0.32 660 MA
b
=k« V—AMEIE less | Vps=0V,T,;=25°C Ves=20V 400 | nA
b
H— U BEREE (G tdon |Ip=400A,Rcon=3.6Q, |T,;=25°C 108 ns
e A A = =-
HAT) Vps =600V, Vgs=-3/18 V T,;=125°C 101
T,j=175°C 98.2
(#E<)
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3 Body diode
x5 (% X ) BBSH R
HHA L | REROER B E BAL
&N | B | BRKR
H— A ERER G t, Ip=400A,R;on=3.6Q, |T,;=25°C 137 ns
\E iz = - -
AT Vps =600V, Vgs=-3/18V T,;=125°C 124
T,;=175°C 124
B— TR (B | taofr | Ip=400A,Reo=1Q, |T,;=25°C 136 ns
A A = =-
%//%\13) VDS 600 V’ VGS 3/18 V TVJ = 125 oC 150
T,;=175°C 156
B— 7 TR (5 te Ip=400 A, Rgoff=1Q, T,;=25°C 32.2 ns
\E A = - -
AT Vps =600V, Vgs=-3/18V T,;=125°C 337
T,;=175°C 343
BV F AL T T Eon Ip =400 A, Vps =600V, TVJ':25°C 17.7 mJ
Té% Lc::|.8 nH, VGS:-3/18V, _ °
- T, =125°C 17.9
Reon=3.6Q,di/dt=8.7 |- ¥
kA/ps (ij =175 °C) T,;j=175 °C 18.7
=V FTAAL S F T Eoff  |Ip=400A,Vps=600V, |T,=25°C 2.83 mJ
Ei=PS Lo=18nH, Vgs=-3/18V, .
N T, =125°C 3.28
Reof =1 Q, dv/dt = 14 Y
kV/ps (ij =175°C) ij =175°C 3.52
Pxrsvarbe—h | Rpn |MOSFET (1% 7%40) 0.128 K/W
v U HEERST
B EIRE ij op -40 175 °C
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 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
K6 RRER
HH BEAE G A TERSAE HAL
Body diode l”/gjil_l'ﬂ"jé' + /SD TVJ =175 OC, VGS =-3V TH =75°C 160 A
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ANTC-—IR¥

£7 BRI RE
HA s | REEROER HAE BAAL
BN | B | RK
e Vo | Isp=400A,Ves=-3V  |Ty=25°C 398 | 505 | V
T,;=125°C 3.75
T,,=175°C 3.65
4 NTC-—I R ¥
#8 BRHIEFE
HH L | R OER HAE BAAL
BN | BE | RKR
ERRPUIE Rys | Tntc=25°C 5 kQ
RlOO @{E;‘E AR/R TNTC =100 OC, RlOO =493 Q) -5 5 %
Tﬁﬁi P25 TNTC =25°C 20 mwW
B-iE#L Bas/so | Ra = Ras exp[Bas/s0(1/T,-1/(298,15 K))] 3375 K
B-E#K Bysigo | Ry =Ros exp[Bysgo(1/T,-1/(298,15 K))] 3411 K
B-EH Bas/100 | R2= Ras €xp[Bas/100(1/T2-1/(298,15 K))] 3433 K
7 BT RT 7Y r—r g 2 S — NS S
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5 Rtk
5 R
Hi 71 %44 (typical), MOSFET Hi 77 %44 (typical), MOSFET
Ip=f(Vps) Ip=f(Vps)
VGS=18V VGs:lSV
800 v > 800 7
/ ,/ T =25°C / //
/ s v / )
700 / 7 700|7 T T TWT1BC / i
/ R I I T, =175°C / yal
/ ,// // //
/ / //
600 / 7 600 / 7
/ V4 / /
/ S // /
500 7 500 yanyad
/ /// / ,//
= / / =z /S
= 400 / ,l ~, 400 / 7
= / / - / //
// )% / /
3001 Vavd 300 | /S
/ // // //
v e 4
200 77 T,=25°C 200 B
// ———T,=125°C ///
AV ] == T,=175°C /
100 [/ 1/ 100 ///
,/ l///
4
0 1 1 1 1 1 0 1 1 1 1 1
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 2.5 3.0
Vs (V) Vps (V)

FLfr—y—XH

7 HHT (typical), MOSFET

FrAgvr—=y—2E

Z L #Hi (typical), MOSFET

Ros(on) = f(lp) Rps(on) = f(Ty;)
Vgs =18V Ilp=400A, Vg =18V
3.60 3.60
V=15V
3.40 3.40 —_—— VGS:lBV
3201 e 3201
3.00 cmmmmemmmTTTTT 3.001
2.801 2.801
S 2.60 S 260
E — £
= 2,40 =T = 2.40
S e —— S
2 e —_— 2
&= 220 & 220
2.001 2.001
1.80] T;=25°C 1.80
———T,=125%C
1.60|————— ij=175 °C 1.60
1.40 ’————-—’/—_- 1.40
1.20 T T T T T T T 1.20 T T T T T T T T
0 100 200 300 400 500 600 700 800 50 -25 0 25 50 75 100 125 150 175
I (A) T, (°0)
D
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5 Rt

Hi %5 (typical), MOSFET

{354 (typical) , MOSFET

Ip=f(Vps) Ip="f(Vgs)
ij =175°C Vps=20V
800 800 T
— —— V=20V T,=25°C Y.
V=18V —— =T =125 Il
[ | — V=15V 700 | ;o
............ V=13V ,I
600, o c— VGszllV 600,
———— V=0V
....... V. =7V
500 s 500
i
/7
= iy =
4 400 17 5 400
300 ’.'l"" '/‘ 300
el S
I/ /
200 A BT Te T e ok it S A e 200
/=S
VARt
| ) T |
00 g 100
'/
0 I I I I I I I I I O
00 05 10 15 20 25 3.0 35 40 45 5.0 4.0 11.0
Vis (V)
F— -V —RAERA Vv an NERE (typical), 7 — N FEEHFME (typical), MOSFET
MOSFET Vs = f(Qg)
Vasith) = f(Ty;) Ip=400A, T,;=25°C
Vs =Vps
5.0 18
4.8 15
4.6
12
4.4
s — 27
= s
£ 4.2 n
3 8
> 6
4.0
3 —
3.8
3.6 0
34 T T T T T T T T -3 7 7 T T T T T
-50 25 0 25 50 75 100 125 150 175 0.00 0.20 040 060 0.80 1.00 1.20 1.40 1.60
T,(C) Q; (1Q)
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5 ReHEX
A BKE (typical), MOSFET JIE5 17444 body diode (typical), MOSFET
C=f(Vps) Isp = f(Vsp)
f=100 kHz, T,j=25°C,Vgs=-3V T,j=25°C
100 800 T: i
H ::' ............ \/GS =15V ,l I
"1 l.." ...... V=18V " |
~ 700 : B 1)
c ~ \ / VGS =-5V ll
C.ss N ,-:: — = Vg =3V I' /
T Lo N ] '.: ------ B /
______ Crss \\ 600 :/::. VGS oV 'l,
10 R / i !
— nany 500 !
~\\\ N / 1
N N 1
EC: \\\ \\ g | H l'
< Sl a0 Iy
\\ ':’ {
". 300 / /I
1 |I /:.': 1
'\\ 2001 g
TTiH~L 100 f /
~~LL0E /- ,/
0.1 T 0 T ’T’/ T T T
0.1 1 10 100 1000 00 05 1.0 1.5 20 25 30 35 40 45 50
Vs (V) Vo (V)
AT 4 XA A — FIEEE (typical), MOSFET AA v F 7 HK (typical), MOSFET
Vsp =f(Ty;) E=1(Ip)
lsp =400 A Reoff =1 Q, Rgon=3.6 Q, Vps =600V, Vgs=-3/18V
45 40
Eyp T, =125°C
4.0 35|77 7 B Ty=1757C y
------ Ep T, =125°C 4
e e A A O A A I [ ECCCRRETEEES E ) T =175°C //
3.5 30 ] off /s
3.0
25
— 2.5 -
a )
a E———" £ 20
= 20 o v
VGS——SV
------ V=0V 15
RN | P Vi =15V
------ Vi =18V —
1.0 /// 10
0.5 frmmmmrmEEE=T 51
0.0 T T 0 T T
25 50 75 100 125 150 175 0 100 200 300 400 500 600 700 800
T, (0 Ip (A)
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5 ReHEX

AA v F v T (typical), MOSFET
E=f(Rg)
Vps =600V, Ip =400 A, Vgg =-3/18V

AA v F v 7 EFE (typical), MOSFET
t=1(Ip)

Reoff = 1 Q, Roon = 3.6 Q, Vps =600 V, Ty = 175 °C, Vgs =
-3/18V

120

E ,T .=125°C 1
on’ yj

- E,T,=115%C //

............ E T =125°C, ij =175°C /4

off’ " vj

105

90

75

45

30

15

0 5 10 15 20 25 30 35 40

R.(Q)

N

~
~
S —————

t (us)

0.1 =

0.01 T T T T T T T
0 100 200 300 400 500 600 700 800

Iy (A)
A A v F 2 7K5H (typical), MOSFET EFLAE (typical), MOSFET
t=f(Rg) di/dt=f(Rg)
Vps =600V, Ip=400A, T,; =175 °C,Vgs=-3/18V Vps =600V, 5 =400A, Vgs=-3/18V
1 6 T
X — — — di/dt-on, T, =125°C
Vo e di/dt-on, T, =175°C
51\
\
o b
\
W
\

- 23] Y

Z 01 < \

- = ™

3]
______ Lot \\\
............ t AN
f 2 \\\\
s
~,
e
1 T
001 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
R, (Q) Rs (Q)
Datasheet

10

Revision 1.10
2022-04-13



FF2ZMR12W3M1H_B11
EasyPACK™ &3 = —/b

5 ReHEX

infineon

EE AR (typical), MOSFET

WA T 2R EB)VEFEIK (RBSOA), MOSFET

dv/dt =f(Rg) Ip=f(Vps)
Vps =600V, Ip =400 A, Vgs = -3/18 V Reoff = 1 Q, Ty; = 175 °C, Vs = -3/18 V
15.0 900
\ — — — dv/dt-off, ij =125°C
L dv/dt-off, T =175°C 800 |
12.5 \\ |
4 700 |
\ |
10.0 600 :
— |
w
£ 500 |
< 75 \ = '
g N\ - |
3 A 400 |
\\ |
5.0 ~ 300 |
N |
|
\ 200 |
|~
2.5 = I,: Modul
100 |— —— I,:Chip
00 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 0 200 400 600 800 1000 1200 1400
R, (Q) Vps (V)
WESA L — & X, MOSFET P — I X Z DIRERME ,NTC-—I R ¥
Zin = f(t) R=f(Tnrc)
1 100000
| me:MOSFET| Ry,
10000
0.1
= _
> C
E:C = 1000
F
0.01
100
i 1 2 3 4
r[K/W] 0.012 0.039 0.064 0.013
T‘[S] 0.005 0.043 0.28 2.7
0.001 T T T 10 T T T T T
0.001 0.01 0.1 1 10 0 25 50 75 100 125 150 175
t(s) Ty )
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6 EIFE

6 [ 3% X

DC+
e =
<« /I\ < /I\
T e
o AC
— —
<« /I\ <« /I\
10 T g2 T
DC-

X1 O—

fe

X2 o—

X 1
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79— VAR

7 Ry b — DGR

dimensioned for EJOT Delta PT WN5451 25
choose length according to pcb thickness
max. screw-in depth 8,5mm

@2l P pcb hole pattern
O (Foas —
[(fc000000068 | 00000000000 | DC- |
00008®®00008 | ©CO®OO00O00O000 = A DC+ \
90000800000 | (0000000000@||| £ b= 577 S11 \
i £y ||lecoo 0000 o 0006||| | b \
ooo@Ooooo ooooOoo@o E = (A} . G141 !
0000 0006 ' 0880 0000 N - |
2 | geooeooooog gooooooooog & j
s '®
K] ~ ® o e ® \ ac X1 /\ '
© 06008®00086 | 06800000000 . A = X2 \/ \
00000000066 | CO®CO000000O0 |
£\ |[l[ooooocoo0000 | 0800000000 |
i3, =7 00000000000 00800000008 L) i 612 /
E |||[e000©0©00000 | 008600000006 = - at. /
5 ||loco0@®00086 | 0O®00000000 3 7 S1.2 /
@—oooooooooog 0000000000 —@ s !
\\q F& DCk \
pa- \
\
| N //‘
(99,35 0,1) Distance of threaded holes in heatsink [ @ H
109,85 0,45

- Details about hole specification for contacts refer fo AN2009-01 chapter 2

- Diameters of drill @1,15mm
‘ ‘ ’J - Copper thickness in hole 25-50um
‘ 2

(12)

W00178832.02

12,2401

(16,4)

recommended pcb design height

| 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
X 3

Datasheet

14

Revision 1.10
2022-04-13



FF2ZMR12W3M1H_B11

afineon

EasyPACK™ £ = —/b
YT IR
WET B
CEET F1TH EEANE
0.10 2021-04-27 Target datasheet
1.00 2022-03-08 Final datasheet
1.10 2022-04-13 - Correction of switching times dimension.
- Add of missing dv/dt and di/dt in table for dynamic parameters
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