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I ANy AN/
1 NG T
*1 A b
HAE e | SRR TEREAE HAL
Mot T E VisoL |RMS,f=50Hz, t=1min 2.5 kv
Mz BRAEL  NTC VisoLnTc) | RMS, f=50 Hz, t = 1 min 2.5 KV
PEBAE Ftbiakx (7 7 A 1, 1EC 61140) Al,O04
EPS N AT S = 04 cT >400
FERHE R () RTI | fE% 140 °C
*2 EEinksi
HHAE e | SRR BARE BAfL
&N | BB BEX

WNERA 0 2 Lsce 25 nH
NU—H—IFN - F v | Race |Ty=25°C,/AA v F L7 ma
AR
N —H—=3F N« F v | R |Ty=25°C, /AL v F 1.2 ma
ZALES
PRAFIREE Tetg -40 125 | °C
B 3R s AT b M W7 7Y r— 3 (M5 HUD xRy L3 1.5 | Nm
n v —=hZkrvor

THT
BHE G 78 g
I The current under continuous operation is limited to 50 A rms per connector pin.
2 IGBT, T1/ T2
&3 BREH
HH 5 | RHEROER TEREAE HAL
ALy A ey ZME | Vegs T,;=25°C 1200 Vv
s
e DC 2 L 7 X &t leoc | Tyjmax=175°C Ty=65°C 240
YK LE—TaL s X lerm |t 13 Tyjop (ICHIFI S D 480
D
F—h-x=IvHHE— VGes +20 v
i
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2 IGBT,T1/T2
x4 BRHEM:
HAE Ly | RMEROER BARE X{vA
AN | R | K

ALK e Ty AR | Vepsat |lc=240A, Vg =15V T,j=25°C 147 | 180 | V
F/E T,;=125°C 158

T,;j=175°C 1.63
b eIy ZMLE | Veen |lc=6.72mA,Vee=Veg, T,;=25°C 485 | 55 | 615 | V
UM E
e NEHE Qs |Vee=#15V, V=600V, T,;=25°C 6.19 ucC
NI~ — ML Raint | Tyj=25°C L7 Q
ADEE Cies |f=100kHz, T,;=25°C, Vg =25V, Vge =0V 47.7 nF
Jirr i Ay B Cres  |f=100kHz, T,j=25°C, Ve =25V, Vge =0V 0.33 nF
Sl s A T3y X lces  |Veg=1200V,Vge=0V | T,j=25°C 26 WA
7=k =X v X REREN lges  |Vee=0V,Vge=20V,T,;=25°C 100 | nA
=i
B — A IR (3 tson |lc=240A,Vcc=500V, |T,;=25°C 0.370 us
AL 1) Ve =#15V, Rgon = 0.68 Q 7,=125°C 0.410

T,;j=175°C 0.450
H—Fy BRI G t, lc=240A,Vec =500V, [T,;=25°C 0.024 us
A ) Vge =+15V, Rgon = 0.68 O T,=125°C 0.028

T,j=175°C 0.030
B — A7 RIERER (3 taoff  |/c=240A,Vcc=500V, |T,;=25°C 1.160 us
AL 1) Vge=#15V, Rgor = 8.2 Q 7,=125°C 1,250

T,;j=175°C 1.300
H— &7 TRERER G ts Ic=240A, Ve =500V, T,j=25°C 0.024 us
A ) Ve =+15V, Rgorr = 8.2 Q T,=125°C 0.058

T,j=175°C 0.088
B—rF AL F T Eon |lc=240A, V=500V, |T,;=25°C 6.47 mJ

8200 A/ps (T,;=175°C) |T;j=175°C 9.18
B—r kT AL v F T Eof  |Ic=240A,Vc=500V, | T,;=25°C 6.5 mJ
5200 V/ps (Tj=175°C) | Tj=175°C 12.6

Vxrvrvarebe—h | Ruun [IGBTHE (1F %), dgrease =5 W/(mK) 0.220 K/W
Uy MBS
(<)
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3 Diode, D1/ D2

*a (ot % ) XA
HA Ly | RMEROER BARE X{vA
AN | R | K
B EIRE Ljop -40 175 °C
7E: T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
3 Diode, D1/ D2
#5 BRER
HH 5 | FHRUERE TEASAE BAL
v — 7 iR Ui e e VRRM T,j=25°C 1200 \
#Lf5E DC BT I¢ 240 A
v — 7 i8R UNEEE T IerM tp=1ms 480 A
EER/ R QI b Pt |tp=10ms, V=0V T,;=125°C 7400 A%s
T,;=175°C 6500
#6 Einksi
HH e | REROER BARE BAL
m/AN | R BK
JIE#E Ve le=240A, Vge=0V T,j=25°C 1.94 | 2.10 Vv
T,;=125°C 1.63
T;=175 °C 1.45
v— 7 EE R lm  |Vec=500V, [g=240A, |T,;=25°C 204 A
VGE:']-S V, -diF/dt: _ o
T,i=125°C 317
6500 A/ps (T,;=175°C) |-
T,;=175°C 385
WA B R Qr  |Vec=500V,/p=240A, |T,;=25°C 10 ie
VGE:_]'SV 'diF/dt: _ o
’ T,;=125°C 23.5
6500 A/ps (T,;=175°C) |-~
T;=175 °C 34.2
W4 R 2 Erec  |Vec=500V,/g=240A, |T,;=25°C 3.19 mJ
VGE:']-S V, -diF/dt: _ o
T,i=125°C 8.19
6500 A/ps (T,;=175°C) |-
T,;=175°C 12.2
Yy Zvary-t—h | Rnm |/Diode (1FEFHY) , dgrease=5W/(mK) 0.220 K/W
v 7 R T
B /iR Tyjop -40 175 | °C
2 T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
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4 IGBT, T3 /T4
4 IGBT, T3/ T4
#7 BN EM
HE iy | RMEROER TEASAE BAL
alb sy -2y ZME | Vs T,j=25°C 1200 v
JE=
ik DC o L7 X ETR leoc | Tyjmax=175°C T4=65°C 160 A
MOELE—raLrx lerm |ty 1 Tyjop (KIS LD 320
EERYD
F—hx2I v M= | Vees +20 v
7 Bt
#8 ERH R
HAE En=aE <20 ONE X B B
AN | OBRYME | K

LK e = o AR | Vepsat | lc=160A, Vge=15V T,j=25°C 134 | 160 | V
e T,,=125°C 1.40

T,j=175°C 1.43
b eIy ZMILE | Veen |lc=6.72mA,Vee=Veg, T,;=25°C 485 | 55 | 615 | V
VM
P NERE Qs |Vee=#15V, V=600V, T,;=25°C 6.19 ucC
W7 — T Raint |Tj=25°C 17 Q
ANEE Cies |f=100kHz, T,;=25°C, Ve =25V, Vge =0V 47.7 nF
iR & Cres |f=100kHz, T,j=25°C, Ve =25V, Vge =0V 0.3 nF
L7 A e o3y H lces  |Vce=1200V,Vge=0V  |T,;=25°C 92 A
2l I = §iiF 7 g lges  [Vee=0V,Vge=20V,T,;=25°C 100 | nA
EER7D
B — RG] (3R tson |lc=160A,Vcc=500V, |T,;=25°C 0.370 Hs
A1) Ve =#15V, Rgon = 0.68 Q 7,=125°C 0.400

T,j=175°C 0.440
H—F v FREEM G t, lc=160A,Vcc =500V, |T,j=25°C 0.025 us
A 1) Ve =215V, Rgon =0.68 0 T,=125°C 0.029

T,j=175°C 0.031
B — 7RI (5 taoff |/c=160A,Vcc=500V, |T,;=25°C 1.000 us
A1) Ve =#15V, Rgor = 6.8 Q 7,=125°C 1.100

T,j=175°C 1.160
(®E<)
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5 Diode, D3/ D4

*8 (e X ) B R
HE e | SR ONER HAEAE Bifr
&N | ¥ | &K
H— 7 TR G tr Ic =160 A, Vcc =500V, 1;j=25 °C 0.028 ys
\E == = =
%"ﬁ'fﬂ‘) VGE ils V7 RGOH 6'8 Q TVJ — 125 OC 0'052
T,;=175°C 0.082
BV F AL T T Eon Ic =160 A, Vcc =500V, TVJ':25°C 4,52 mJ
Té% LU:lO nH, VGE:i].SV, _ °
- T,i=125°C 6.48
Rgon = 0.68 Q, di/dt = Y
6000 A/ps (T,j=175°C) |T;=175°C 7.64
=TT AL F T Eoff Ic =160 A, Vec =500V, ij:25 °C 3.94 mJ
Ei=US L,=10nH, Vge =+15V, PP
N T,i=125°C 6.58
Reoff = 6.8 Q, dv/dt = Y
5400 V/ps (T,;=175°C) | T;j=175°C 8.24
Yy rvarybt—b | Rum [IGBTHE (1H#F2Y) , gease =5 W/(M-K) 0.220 K/W
D/ AiE
EUl(RInYis Tyjop -40 175 | °C
JE: T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
5 Diode, D3 / D4
#*9 BREHK
HHE BEF | SHERUERT TEREAE =X{A
E— 7 il LR £ Vrrm T,j=25°C 1200 Vv
H#f5E DC BT l¢ 160 A
v—7 %ﬁgﬁ L/J“E\%():ﬁ IerM tp=1ms 320 A
I TR Pt |tp=10ms,Vg=0V  |T,;=125°C 5500 A's
T,;=175°C 4100
# 10 ERHREE
HHE i | SRR ONER B E X{A
&N | BE | &R
G Ve |Ip=160A,Vge=0V T,;=25°C 1.83 | 200 | V
T,;=125°C 1.52
T,;=175°C 1.35
(#e<)
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6 NTC-—3I R ¥

afineon

%10 (e & ) BRAREE
HA i | SRR OER BRI B
&N | ¥ | &K
v — 7 W[ E T Irm Ve =500V, g =160 A, T,j=25°C 206 A
VGE=_15V 'diF/dt= — o
’ T,=125°C 277
5200 A/ps (T,;=175°C) |-~
T,;=175°C 330
W [E]4E e Q, V=500V, /[r=160A, | T,=25°C 8.1 uc
VGE:'15 V, -diF/dt: _ o
T,i=125°C 18
5200 A/ps (T,;=175°C) |-
T,;j=175°C 27
WA HE g Erec  |Vcc=500V,/g=160A, |T,;=25°C 2.4 mJ
VGE=_15V 'diF/dt= — o
’ T,i=125°C 5.8
5200 A/ps (T,;=175°C) |-~
T,;=175°C 8.8
Vxvrart—h | Rnm |/Diode (1FETFXY) 4 5 W/(m-K) 0.330 K/W
v HEMERT
W ERE Tyjop -40 175 | °C
2E: T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
6 NTC-—I R ¥
#11 Einksis
HH e | SMHERUER B AE BAL
AN | BREE | mK
ﬁ*%?&ﬁfﬁ R25 TNTC =25°C 5 kQ
Ri00 DI 7 AR/R | Tyte =100 °C, Rygo =493 Q -5 5 %
j:/%% P25 TNTC =25°C 20 mW
B-E#KL Bysjso | Ra=Rys exp[Bas/s0(1/T2-1/(298,15 K))] 3375 K
B-TE#K Bysjso | Ra=Rys exp[Bas/s0(1/T2-1/(298,15 K))] 3411 K
B-TE#K Bas/100 | R2 = Ras €xp[Bas/100(1/T2-1/(298,15 K))] 3433 K
7E: NTC DREFFHG R FHTIIZ D0 Tt AN2009-10 D 4 Ba [T X0,
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7 R

7 RriEX

Hi /14548 (typical), IGBT, T1/ T2

Hi 774544 (typical), IGBT, T1/ T2

lc =f(Vce) lc=f(Vce)
VGE =15V TVJ =175°C
480 480 —
T,=25°C Vee =19V l//
———T1,m125C a0 [ == Veem 17V ///
400 i
360
320
300
< 20 < 20
180
160
120
80
60
0 T 0 T T
0.0 2.5 3.0 0.0 2.5 3.0 3.5
f=EER: (typical), IGBT, T1/ T2 7 — h FEEHME: (typical), IGBT, T1/ T2
lc = f(Vee) Vee =f(Qq)
V=20V Ic=420A, T\,j=25 °C
480 15
420
10
360
5|
300
< 240 ‘>’g 0]
- >
180
-5
120
-10
60
0 -15 T T T T T T
4.0 9.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Q; (M)
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infineon

7 ReER

KEHM: (typical), IGBT, T1/ T2

2A v F v J R (typical), IGBT, T1/ T2

C= f(VCE) t= f(lc)
£=100 kHz, Vgg =0V, T = 25°C Rooff = 8.2 O, Rgon = 0.68 0, Vg = +15V, Ve =500V, T, =
175°C
100 10
tdon
N .
______ by of
------------ t,
10 cies 1]
- = Coes
______ cres
= El
o \ +
\\
\
VN
\ N
N S 0l
\ e~ S S —— —— N N S ——
N T —— e
\\ ____________
\\\\\\§~ _ e
____________________ // -
] -
-
0.1 T T T T T T T T T 0.01 T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 0 60 120 180 240 300 360 420 480
Ve (V) I (A)

AA v F v T (typical), IGBT, T1/ T2

A v F v 7K (typical), IGBT, T1/ T2

t:f(RG) E:f(|c)
Vge=215V, I =240 A,V =500V, TVJ- =175°C Rgoff = 8.2 Q, Rgon =0.68 Q, V=500V, + 15V
100 30
taon E,p T, = 125°C
-t ———E,,T,=175C
______ Lot (R o = 10X Ry) 95| === E, T,;7125°C
"""""" t (Rg, o = 10XR¢) oo BT 2 175°C
o4
———————— 20
/,/’/ —_
— , 5
ENEE £ 154
+ w
e e e S R
10
o1 | b e
o, "_,,-:.‘:-_—': — T
e 5
001 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 0 60 120 180 240 300 360 420 480
R (Q) I (A)
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infineon

7 ReER

AA v F v T (typical), IGBT, T1/ T2

WA 7 AR EEVEFEK (RBSOA), IGBT, T1/ T2

E=f(Rg) lc=f(Vce)
[c=240A,Vc=500V,£15V Rgoff=8.2 Q,Vge =115V, TVJ- =175°C
40 600
Bon T,y = 125°C ———— I, Modul
35 4|7~ B Ty=175°C 540 [—— — I Chip
—————— Egp T,y = 125°C (R o =10x R ) /,
------------ Eyp T, = 175°C (R, o m10x R ) /e 480 |
30 1 |
420 [
25 |
360 |
— |
5 —
E 20 = 300 |
o - |
|
240
15 0 :
180 | |
10 |
120 :
5
60 :
|
0 I I I I I I O I I I I I
0 1 2 3 4 5 6 8 9 0 200 400 600 800 1000 1200 1400
R; (Q) Ve (V)
WERA B —& X, IGBT, T1/ T2 JI§ £ 4544 (typical), Diode, D1/ D2
Zy =f(t) g =f(VE)
1 480 7
—— 2| 7,25 /
— —— T =125C
vj /
400
320
= -
£ 01 < 240
N—S
160
1 2 3 4 80
r[K/wW]  0.01 0.019 0.071 0.12
TI[S] 5.0E-4 0.0135 0.142 0.186
0.01 ‘ ‘ ‘ 0
0.001 0.01 0.1 1 10 0.0 3.0
t(s)
Datasheet Revision 1.00
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infineon

7 R

A A v F v 7K (typical), Diode, D1/ D2
Erec = f(IF)
Reon = 0.68 Q, Ve = 500 V

A v F v 7Bk (typical), Diode, D1/ D2
Erec =f(Rg)
g =240 A, Vee = 500 V

20 18
B T, =125°C B T,;=125°C
18)|———E,.T,=175°C 16-H——— E.T,=175C
16 14
14
12 =~
~ -
12 ~—<_
E ? 10 | S~
~
=, 107 = T~—_
W w8 =~
8 -
6 ]
6 -
4 4]
2 27
O 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
0 60 120 180 240 300 360 420 480 0 1 2 3 4 5 6 7 8 9
I (A) R, (Q)
WIESEA L v —4 X, Diode, D1/ D2 tH 71 %44 (typical), IGBT, T3 / T4
Zin = f(t) lc=f(Vce)
VGE =15V
1 320 T
T, =25 I
——— T =125°C /i
280 1 g I¥
240
200
5 -
<
2 01 0 160
F
120
80
i 1 2 3 4
kW) 0.017 0.023 0.059 0121 40
T‘[S] 4.7E-4 0.00882 0.06 0.224
0.01 ‘ ‘ T 0 ‘
0.001 0.01 0.1 1 10 0.0 2.0 2.5
t(s)
Datasheet 12 Revision 1.00
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7 ReER
Hi 7145 (typical), IGBT, T3/ T4 fEEEHR M (typical), IGBT, T3/ T4
lc=f(Vce) lc=f(Vee)
ij =175°C V=20V
320 T 320
V=19V :-’/_/ T,=25°C
—— — V=17V it | ——— T, =125C
280 / 280 V’_ .
A e | — T =175°C
240 240
200 200
% 160 % 160
120 120
80 80
40 40
0 T 0 o T T T
0.0 2.0 2.5 4.0 5.0 6.0 7.0 8.0 9.0
Ve (V)
7 — b FREHE (typical), IGBT, T3/ T4 B EKME (typical), IGBT, T3/ T4
Vee = f(Qo) C=f(Vce)
lc=420A, ij=25 °C f=100 kHz,Vge =0V, ij=25 °C
15 100
—
10
5 10 Cies
- COES
5 2 e R A Cres
S ™
< 0] = A
>o 0 (&) \
\ \\
\\ \\
5 1 \\\ N —
-10 AR
-15 T T T T T T 0.1 T T T T T T T T T
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 0 10 20 30 40 50 60 70 80 90 100
Q, (kC) Ve, (V)
Datasheet 13 Revision 1.00
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infineon

7 ReER

A A v F 2 75 (typical), IGBT, T3 [ T4

AA v F v 7 K5 (typical), IGBT, T3 [ T4

t=1f(lc) t=f(Rg)
Rgoff = 6.8 Q, Rgon =0.68 Q, Ve =15V, V=500V, TVJ = Vee=%15V, I =160 A,V =500V, TVJ =175°C
175°C
10 10
o f T
_t
_____ Lo ,///’
------------ t /// tyon
/,, - - tr
________ e
1] N .. tyoff (Rg ot = 10X R¢)
------------ t(Rg o= 10XR))
//\
w m
= =2
0.1 0.1
--------- e, - - —_-::___'__,g:'_— — =
///
-
-
0.01 T T T T T T T 0.01 T T T T T T
0 40 80 120 160 200 240 280 320 0 1 2 3 4 5 6 7
I (A) R, (Q)

A v F v T (typical), IGBT, T3/ T4

RA v F v T (typical), IGBT, T3 / T4

E=f(lc) E=f(Rg)
Reoff=6.8 Q, Rgon =0.68 Q, Ve =500V,+ 15V Ilc=500A,Vcc=500V,£15V
18 19
Ey T,;=125°C E, T,;=125°C
16-]|——— E,pT,=175%C ——— E,,T,=175%C
—————— By T,y = 125°C T l===== £, T,=125C (R, = 10xR)
T EpTy=trc| s e Eqp T,;= 175°C (R, o =10X R ) o
15
12
—~ 10 = 137
) )
E £
w i w
8 114
6
9
4-
74
2
0 1 1 1 1 1 1 1 5 1 1 1 1 1 1
0 40 80 120 160 200 240 280 320 0 1 2 3 4 5 6 7
1. (A) R, (Q)
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infineon

7 ReER

WA 7 R Z2BNVEFEE (RBSOA), IGBT, T3/ T4

WEEA B —F L X, IGBT, T3/ T4

lc=f(Vce) Zy, = f(t)
Reoff=6.8 Q, Vg =115V, TVJ =175°C
400 1
—— 1 Modu —
— —— I, Chip
320
240
= 5
<< RS
o é: 0.1
F
160
80
i 1 2 3 4
rK/W]  0.012 0.013 0.014 0.181
s 5.0E-4 0.008 0.03 0.178
0 T T T T T T 0.01 T T T
0 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1 10
Vee V) t(s)

JIE 2B, 451 (typical), Diode, D3 / D4

AA v F v 71K (typical), Diode, D3 / D4

g = f(VF) Erec= f(lF)
Rgon =0.68 Q, Ve =500V
320 — 16
T,=25°C // e T,;= 125°C
——— T =125C i ———FE_,T,=175C
280 7 v A 14 rec’ " vj
240 12
200 10
z B
< 160+ = 8
.
120 6
80 4
40 2
0 0 I I I I I I I
0.0 2.5 0 40 80 120 160 200 240 280 320
e (A)
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infineon

7 ReER

A v F v 7K (typical), Diode, D3 / D4

BEEEA ¥ —4F X, Diode, D3 [ D4

Erec = f(Ro) Zin = f(t)
=160 A, Ve = 500 V
10 1
E T, =125 —— o |
———E,,T,=175C
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~
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E . £ 01
w N
6 -
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4x

Dimensioned for self tapping screw @2,5mm
choose length according to PCB thickness
max._screw-in _depth 8,5mm

624 0,45

(©4.2) 2x_di for M5 screw (2x 12)
1 2x
Height of module mounting area
(@ /@ $0000006066 : 90600000000 @\7 (@ from heatsink, in delivery condition:
00000000008 | ©0000000000 | | = b
00000000008 H ©0000000000 I
&} = 0000 000® | ®000 0000 &
@@O@OO@@@ i @@@@O@@O@ >
0000 0000  |®000 0000
. @@@@@@@@@@@‘ ©000 Q000 ¥
L lllo————— ollo——————09 S 8
L (5} ° | 9 al &
00000000000 | OO
©0000000000 | 00
(/2 |/[eo000008000 ! 00
i, 006000660006 100
©®0000000000 | OO =
@@O@@@@O@@@i X g
@0000000068 , 66 =
NN 1
99,32 0,1) Distance of threaded holes in heat sink
110+ 0,45
module labeling 8x40
QT IR
= U] [l [] =

==h—
==
==
==
==
=
==
==
==
==
==
==
==
==

recommended pch design height

pcb hole pattern

Lx @3,5 (optional hole for self tapping screw &2,5mm)

to_mount module to heat sink

2x P12
according to screw head washer

- Details about hole specification for contacts refer to AN2023-07 chapter 2

- Tolerance of P(B hole pattern

W00265811.00
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Datasheet

18

Revision 1.00
2025-03-11



F3L420R12W3H7_H21

EasyPACK™ £ = —/V

10 BV 2 —VI_ra—FK

10 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
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