> (imeon

EasyPIM™ & = — /L with TRENCHSTOP™IGBT7 and emitter controlled 7 diode & PressFIT /NTC —3I X ¥

ST
- Vcgs = 1200V
- Ichom=50A/lcgry =100 A
- FLUFIGBTT
- K 175° ¢ DA B
- AKX Vegsa BOFNEE
o BRI RFIE
- PressFIT 824 HilF
- VR —
- CTIGEE: B 7 v U ZHE8) >400 DEY 22— Ny Fr—
- AR BTHA
- KBS B — & 2D ALO; DCB
- 25kVACL 4y iffxifi e
"REMED & B ik
. B—F —ERE)
. 253
o FHEYA N — 2 —
B LR EE
« IEC60747, 60749, 35K 1*60068 DR EFERICHEML L CREEH T 7Y r— g VIC#E
i

i N N ] )

szzxzx N N a ]

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.10
www.infineon.com 2022-12-13


https://www.infineon.com

o~ _.
FP50R12W3T7 B11 Infineon
EasyPIM™ & = —/)b

A&

Bk

3 1
O 1
B D B D R . o i 1
G 1 1
= B 2
1 N T D 3
2 IGBT- A N B 3
3 DIOde, A N B 5
4 DIO e, B . ot ottt et 6
5 IGBT- 7 L T T 0 78 7
6 Diode. 7 LT g R 8
7 NT G- T R e 9
8 1 10
9 L5722 4 16
10 I T I T 16
11 B T N T R 17
TR B 18
) €= 19
Datasheet 2 Revision 1.10

2022-12-13



o~ _.
FP50R12W3T7 B11 Infineon
EasyPIM™ & = —/)b

INgT T
1 NG T
*1 A b
HAE e | SRR TEREAE HAL
Motk e Viso. | RMS,f=50Hz,t=1min 2.5 kv
PN A% FErER % (7 7 A 1, IEC 61140) Al,0;
VA e PR dereep | —3FV-b— b7 11.2 mm
VS e PR dereep | —F b - Z— 3 F L] 6.8 mm
2 ] L detear |#—3F/L-b— by [H 9.4 mm
g:UFEﬁEE%E dClear H—IF /- Z—IFI)HE 5.5 mm
XS b7 v % 7HRE Tl > 400
FESHR BEFE L (FEX) RTI EE 140 °C
*2 BRHRE
HAH e | REROHER HASAE BAAL
&N | B | BKR

WNERA 7 B2 A Lsce 35 nH
SNU—F—3F )+ Fv | Rasce |Ty=25°C,/AA v F 2.8 mQ
7 ST
NI —=H—=3F ) F v | Reewee | Ty=25°C, [ AA v F 2.2 mQ
7 T
1%{?{1]511}_5 7-stg '40 125 OC
B0 A0 = T b M W77 r— g M5 B ARy 1.3 1.5 | Nm
v A N Sy

THT
BH& G 78 g
I The current under continuous operation is limited to 25 A rms per connector pin.
2 IGBT- { >/ N— &
*®3 BRER
HHA e | RHERONER TERRAE XiYA
av & -y HEE | Vs T,;=25°C 1200 v
+
Hifgt DC = L 7 X i lepe ij max = 175°C Th=100°C 50 A
BORLE =272 | derm |ty 1 Tyjop ICHIKIE D 100
(<)
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2I1GBT- { ' /\—%

%3 (fe & ) B RIEHS
HAE i | SRR OER TERSAE BT
F—h eIy FME— | Ve +20 v
7 &It
X4 BRI
HH e | SMEROER B AE X{vA
&N | EEE | JK

ALK T3y AR | Vegsat |lc=50A, Ve =15V Ty =25°C 150 | 1.80 | V
FAFE T,j=125°C 1.64

T\,j =175°C 1.72
Bk e ZMILE | Vorn |lc= 128 mA, Vg =V, Ty = 25°C 515 | 580 | 645 | V
VMR E
b N Oc | Vee=#15V, Vec =600V 0.92 uC
W — N BT Reint | Tyj=25°C 0 Q
AN EE Cies  |F=100kHz, T,j=25°C, Ve =25V, Vee =0V 11.1 nF
R Cres | F=100KHz, Tyj=25°C, Veg =25V, Vge =0V 0.039 nF
SLsH 2Ry ZRE | s | Vee=1200V,Vge=0V | Ty =25°C 0.013 | mA
F— b« =3 v XEER lges | Vee=0V, Vge=20V,T,;=25°C 100 | nA
B
B RIERSE (| teon | lc=50A,Vec=600V, | Ty=25°C 0.044 us
) Voe =15V, Roon =510 | 7 156 0.046

T,;=175°C 0.047
g— gy FREE (B t,  |Ic=50A,Vc=600V, |T,;=25°C 0.031 us
B ) Vge=#15V, Rgon =5.1Q T,=125°C 0.036

T,;=175°C 0.037
BT RIERSE (| taor | lc=50A,Vec=600V, | Ty=25°C 0.237 us
S £ 1) Ve =+15V, Rao =510 |7~ gec 0301

T,,=175°C 0.354
g— AT PRI (5 tr  |Ic=50A,Vec=600V, | T,=25°C 0.122 us
B ) Vge=+15V, Rgof = 5.1 Q T,=125°C 0.191

T,,=175°C 0.256
B GV AL 9y F S | Een | Ic=50A,Vec=600V, | Ty=25°C 4.18 mJ
ot e

Afps (T ;= 175°C) T,j=175°C 6.55

(#e<)
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3 Diode, A v/ X\—&

*a (ot % ) XA
HA Ly | RMEROER BRI B
AN | R | K
H—=F T AL TF T Eoff Ic=50A, V=600V, T,j=25°C 3.1 mJ
4 Ly=35nH, Ve =15V, [ _7 %
- :=125°C 5.08
Reoff =5.1Q, dv/dt = Y
2900 V/ps (T,;=175°C) |T;=175°C 6.22
@{f@%{ﬁ ISC VGE <15 V, VCC =800 V, tp <8 us, 185 A
Veemax=Vces-Lsce"di/dt ij:150 °C
tp =7 ps, 175
TVJ:175 °C
Vyrrvarsb—bk | Rnu |IGBTHE (174 YV) , dgrease = 3.3 W/(M'K) 0.708 K/W
v MR
W EIRE Tyjop -40 175 | °C
JE: Tvj op > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
3 Diode, 1 >/ \—%
&5 BREH
HHE L5 | FHEROERE TEARAE BAL
E— 7 Ml Ui £ VrrM T,j=25°C 1200 Vv
Hf5e DC B le 50 A
v — 7 o UNE R Irrm  |[tp=1ms 100 A
R Pt [tp=10ms,Vg=0V T,j=125°C 300 A’s
T,;=175°C 250
#6 EEinksi
HH e | SMEROER BARE BAL
B | | B
JIEEE Ve Ie=50A,Vge=0V T,j=25°C 1.72 | 2.10 Vv
T,;=125°C 1.59
T,;=175°C 1.52
v — 7 wWilelig Tk Iam Vee =600V, [ =50A, T;=25 °C 49.7 A
VGE:']-S V, -diF/dt: _ o
T,i=125°C 64.5
1180 A/ps (Tj=175°C) |2
T,;=175°C 74.9
(®E<)
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4 Diode, ¥
K6 (o X ) BB SRR
HHA L | REROER B E BAL
&N | B | BRKR
WiaE BT & (o} Vcc =600V, /[F=50A, T,;=25°C 4.49 pC
VGE:_]-SV 'diF/dt= — o
’ T,;=125°C 7.76
1180 A/us (Tj=175°C) |2
T,;=175°C 10.2
AEIFE =L Erec |Vcc=600V,/r=50A, T,;=25°C 1.75 mJ
VGE:'15 V, -diF/dt: _ o
T, =125°C 3.08
1180 A/ps (Tj=175°C) |2
T,;=175°C 4.01
Yyrrare—h | Rnu |/Diode (1FFHUY) , dgease =3.3 W/(M-K) 0.963 K/W
DAL AN
CURCEITNES Tyjop -40 175 | °C
JE: Tvj op > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
4 Diode, s
R7 R ER
HHA iLe | REROER TERRAE BAL
b — 7 i Ui VRrM Ty=25°C 1600 v
I REZNEE T /chip Iermsm | TH=80°C 60 A
IR ) DI R FENER | lrmsm | Th=80°C 100 A
'H“—‘ :‘/\J”E%{fﬁ /FSM tp =10 ms TVJ =25°C 450 A
T;=150 °C 370
T e R It tp=10ms T,j=25°C 1010 A’s
T,;=150°C 685
*8 BRBYRrE
HHA iLe | REFROER B E BAL
&N | B EX
I+ Ve |Ig=35A T,;=150°C 1.04 Vv
W I T,;=150°C, Vg = 1600 V 1 mA
Vyrrvary-e—k | Rpu |/Diode (1FEFHUY) |, dgease =3.3 W/(m-K) 1.06 K/W
DAV SR
B ERE Tyj, 0p -40 150 | °C
Datasheet 6 Revision 1.10
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5IGBT-7 L —F%F 3 v /{%—

5 IGBT-7 L —FF 3 v /3—
#9 RRERK
5 H e | &R OER TERAE BAAT
av sy -y 2ME | Vs Ty=25°C 1200 v
=
Wil DC = L Y X B leoc | Tujmax=175°C Ty =100°C 35
BORLE—ZaL X lerm |t 1T Tyjop (ZHIFI SV D 70 A
CERYD
JF—h I v HHE— Vees +20 Vv
) BJE
# 10 EEinksis
IH H e | SERVER BRAE =772
B | ERE | BK

DLy xRy 2R | Vepsar | Ic=35A, Vge =15V T,j=25°C 160 | 1.85 | V
i T,j=125°C 1.74

T,j=175°C 1.82
b eI v HRILE | Vomn |lc=0.75mMA, Vg =Ve, Tyj=25°C 515 | 580 | 6.45 | V
MBI
B N Qs |Vge=%15V, V=600V 0.548 uc
NI — MEHT Rgint | Tyj=25°C 0 O
AT Cies | f=100KHz, Tyj=25°C, Vg =25V, Ve =0V 6.62 nF
Rms Cres  |F=100kHz, Tj=25°C, Vg =25V, Ve =0V 0.023 nF
ALK Ty AW | les  |Vee=1200V,Vge=0V | T,;=25°C 0.0091 | mA
W e
r—h - = v XN lges | Vee=0V, Vge=20V,T,;=25°C 100 | nA
FET
B— U RIERR] (3B | tion | lc=35A, V=600V, T,j=25°C 0.041 ps
AT Ve = 15V, Rgon = 5.1 Q T,=125°C 0.043

T,;j=175°C 0.044
B— v LR G t. |Ic=35A,Vcc=600V, T,j=25°C 0.038 Hs
B ) Vge=#15V, Rgon =5.1Q T,=125°C 0.040

T,j=175°C 0.041
B— L FTRIERR] (3B | teor | lc=35A, Ve =600V, T,j=25°C 0.219 ps
AT Ve = 15V, Rgoff = 5.1 Q T,=125°C 0.274

T,;j=175°C 0.321
(#e<)
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6Diode, 7L —F%F 3 v/ 3—
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%10 (i & ) EERA R
HA Ly | RMEROER BARE X{vA
AN | R | K
H— A7 R G ts Ic=35A, V=600V, T,;=25°C 0.077 ps
\Aé e = =
%ﬁ'fﬂ‘) VGE ils V7 RGOH 5'1 Q TVJ — 125 OC 0'132
T,;=175°C 0.181
BV F AL T T Eon Ic=35A, V=600V, TVJ':25°C 1.92 mJ
Ei=PS Ls=35nH, Vge =+15V, o,
- T,i=125°C 2.85
Reon=5.10Q,di/dt=790 |- ¥
Alps (T,;=175°C) T,j=175°C 3.43
R FTAA v F T Eoff Ic=35A, V=600V, ij:25°C 2.28 mJ
4k Lo=35nH, Vgg =+15V, PP
B T,i=125°C 3.29
Reoff = 5.1 Q, dv/dt = v
2500 V/ps (T,;j=175°C) | Tj=175°C 4.25
%ﬂf‘%%{}:ﬁ ISC VGE <15V, VCC =800V, tp < 8 us, 110 A
Veemax=Vees-Lsce"di/dt | T,;=150 °C
tp =7 ps, 100
ij:l75 °C
Vxrrvarb—bF | Run |[IGBTHE (1 F4Y) , dgrease = 3-3W/(M'K) 0.995 K/W
DA E e
EhEIR Tyjop -40 175 | °C
E: Tvj op > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
6 Diode, 7 L —F%F g v/ X—
F11 BREH
HH e | SHRUERE TEASAE BAL
lf. 7 ‘fgk Bﬁﬁé}j—: VRRM TVJ =25°C 1200 Vv
5 DC i 3 25 A
v—7 %ﬁ%i& LJIE\% :BL /FRM tp= 1ms 50 A
i — TS Pt |tp=10ms,Vg=0V |T;=125°C 725 A's
T,;=175°C 63
Datasheet 8 Revision 1.10

2022-12-13



FP50R12W3T7_B11
EasyPIM™ & = —/)b

TNTC-F—3I X ¥

afineon

#12 BRBYRHE
HHA Ly | RMEROER BARE X{vA
&N | B | BRKR
JIE#EJ+ Ve Ir=25A,Vge=0V T,j=25°C 1.83 | 2.30 %
T,;=125°C 1.70
T,;=175°C 1.63
t “‘7@@?%%{”:% /RM Vdcc/:dGOO vV, /F:/25 A, TVJ =25°C 36.1 A
-dig/dt =580 A/ps _ o
T, =125°C 49
(Tyj=175°C) v
T,;=175°C 55.5
WA BT & o, Vec =600V, [F=25A, T,;=25°C 2.93 pC
-dig/dt =580 A/ps _ o
T, =125°C 4.44
(T;j=175°C) -
T,;=175°C 6.5
W4 R 2 Eyec |/§C /:deoo V, I :/ 25A, T,;=25°C 0.69 mJ
-dig/dt =580 A/ps _ o
T, =125°C 1.76
(Tyj=175°C) e
T,;=175°C 2.84
Vyrrvar-e—hk | Rpu |/Diode (1FEFHUY) , Agease =3.3 W/(m-K) 1.86 K/W
Uy MBS
%b{/lz{ﬂ?l};ij ij op -40 175 °C
I Tvj op > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
7 NTC-H—I R ¥
* 13 BRHIRME
HA e | REROER BARE BAfL
&N | R &K
TE RGP Rys | Tntc=25°C 5 kQ
RlOO @’fﬁ;‘é AR/R TNTC =100 OC, RlOO =493 Q) -5 5 %
EFE\% P25 TNTC =25°C 20 mW
B-E#K Bysiso | R2 = Ras explBas/so(1/T2-1/(298,15 K))] 3375 K
B-E#K Bysjso | Ra=Rys exp[Bas/s0(1/T2-1/(298,15 K))] 3411 K
B-E#K Bysji00 | R2=Ras exp[Bas/100(1/T2-1/(298,15 K))] 3433 K
7E: BT 7Y =23 ) — NS L S
Datasheet 9 Revision 1.10
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8 FRPER
8 R
H 7144 (typical), IGBT- A > /X— & H 718 (typical), IGBT- A >/ X—#
lc=f(Vce) lc=f(Vce)
VGE =15V TVJ =175°C
100 100 ——
!/
90 90 A R R
/ // __________
I/
80 80 / I/
/ //
70 70 li
/
1/
60 60 1/ R —
< < //// / P
—, 50 =, 501 i =
= — //I"'.' /
401 40 m i/
17 B
1
30 30 4/ / e |
4’."' / //
20 20 iy ~~
10 10 4/
4
0 0 T T T T
0.0 0.0 1.0 2.0 3.0 4.0 5.0
Ve (V)
RIS (typical) , IGBT- A /3 —# AA v F v T (typical), IGBT- A > /3—&
lc =f(Vee) E="f(lc)
VCE =20V RGOf‘f =51 Q, RG0n =51 Q, VGE =+15 V, VCC =600V
100 7 7 21.0
T, =25°C / // By T, = 175°C
90{|——— T,=125°¢C 1/ —— — E,pT,=175°C
—————— T,=175°C 7 18.0|——m— T, =125°C
80 R 1 N | By T,;= 125°C /
//
/
70 15.0 ///
///
60 /
_ - 12.0 J
< 50 £E 4 4
= Y % - -
40 907 ’// AT
ST e
gl
30 6.0 f/7/ ...........
i ///,4./—.’—'/‘ """
20 7d
3.0 Z7
10 ’{v_,/—'/
&
0 0.0 T T T T T T T T T
5 13 0 10 20 30 40 50 60 70 80 90 100
I (A)
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8 Rt

ZA v F v K (typical), IGBT- A > /3 —X

WESRA L E—F R IGBT- A N — &

E=f(Re) Zy, =f(t)
Vge=215V, I =50 A,V =600V
30 1
——— £, T,=175C
5
< 017
Nf
i 1 2 3 4
(KW 0035 0148 0262 0.263
Ts] 6.7E-4 0.0142  0.115 0.115
0 T T T T T 0.01 T T T
0 10 20 30 40 50 60 0.001 0.01 0.1 1 10
R, (Q) t(s)
2 A v F v FHE (typical), IGBT- A >N —& ZA v F v FHRE (typical), IGBT- A > /N— &
t=1f(lc) t=1(Rg)
Reoff=5.1Q, Rgon =5.1Q, Vg =115V, V=600V, TVJ =175 |Vge =215V, I =50 A,V =600V, TVJ =175°C
°C
10 10
t4on tyon
- - tr - tr
______ taofr I
------------ t, U
1<
\\\\\\\\\\\\\ 1]
Z o1 el
-7 0.1
bl
0.4~
7/
0.001 T T T T T T T T T 0.01 T T T T T
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60
o) R, (0)
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8 Rt

WA 7 R ZEBVEEEK (RBSOA), IGBT- A /N —&

lc = f(Vce)
Rgoff =5.10, Veg =15V, T;j=175°C

EEAAED (typical), IGBT- 1 > /N— &
dv/dt =f(Rg)
Ic=50A, Ve =600V, Vge =+15V, T,; = 25 °C

110

— Modul

100 H— —— I, Chip

90

80

70

60

50

40

30

20

10

0 1 1 1 1 1

0 200 400 600 800 1000
V (V)

1200 1400

CE(

10

dv/dt-on at 1/10 o
dv/dt-offatl

m

m

dv/dt (V/ns)

0 1 1 1 1 1 1 1 1 1 1 1

0 5 10 15
R, (Q)

20 25 30 35 40 45 50 55 60

KEHM: (typical), IGBT- £ > /X— &
C=1(Vce)
f=100 kHz,Vge =0V, T,;=25°C

7— N FEEHFE (typical), IGBT- A /N —&

Ic=50A,T,;=25°C

100

10

C (nF)

0.1,

———

S~
-~
~—a
———

0.01 L e B B e B L A B m

0 7 13 20 27 33 40 47 53 60 67 73 80 87 93 100

Ve )

15
V=600V

Vee =f(Qq)
13 /

11

Vee )

Q; (HC)

T T T T T T
01 02 03 04 05 06 07 08 09 10

Datasheet 12
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JIE B E#E (typical), Diode, A v /X—# A v F v 71K (typical), Diode, A > /X—&
g = f(VF) Erec= f(lF)
RGon =5.1, VCC =600V
100 T 5.0
T, =25°C I/ // e T, = 125°C A=
90-{——— T1,=125%C ,// ———E,,T,=175C -7

rec (mJ)

E

0.0 T T T T T T T T
2.5 0 10 20 30 40 50 60 80 90 100
I (A)
AA v F v 7 HK (typical), Diode, A »/3—% BEEA B —F 2 X, Diode, A > /3—F
Erec = f(Rg) Zin = f(t)
IF =50 A, Vec = 600 V
5.0 10
E T, =125°C —— 2w |
454 |——— Erec, ij =175°C
4.0
3.5
14
3.0
3 s
£ RS
5 2.5 x
w N—E
2.0
0.1
1.5
1.0
i 1 2 3 4
0 5 | r‘[K/W] 0.068 0.236 0.344 0.315
. Ts] 0.00124 0.014 0.107 0.107
0.0 T T T T T 0.01 T T T
0 10 20 30 40 50 60 0.001 0.01 0.1 1 10
R, () t(s)
Datasheet 13 Revision 1.10
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EESENA B —F X, Diode, Eiiss
Zin =f(1)

JIEE E#5: (typical), Diode, Ejies

g =f(VE)

10

ZthJH

z, (K/W)

0.1

r.[K/w] 0.066 0.233 0.38

T,[s] 5.34E-4 0.00912 0.0806

i 1 2 3 4
0.381
0.0806

0.01 T T

0.001 0.01 0.1
t(s)

=

10

100

90

80

70

60

—. 50

40

30

20

10

——— T,=150°C

T =25°C
v

H 7144 (typical), IGBT-7 L —F% F g v /3—

lc=f(Vce)
VGE =15V

JIEE E#544 (typical), Diode, 7' L —F%F g v /53—

I =f(VE)

70

T,=25°C Y
———T,=125C /S

3.5

4.0

50

45

T .=25°C
vj

T .=125°C
v

T .=175°C

Vi

40

35

30

~ 25

20

15

10

2.5
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P I R Z OREFFME ,NTC-H—I X ¥

R=f(Tnrc)
100000
- Rt\/p
10000
c ]
~ 1000
100
10 T T T T T T
0 25 50 75 100 125 150 175
TNTC ( C)
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9 EIRKE

9 [ 3% X

P P1 P2
O O P ®
I N N ] y
G G3 G5 il
L1o—e ET E3 ES
L20 U V W B 9
L3o
12
AV N a ] ]
G2 Gl G6 GB
N E2 Ed E6 EB
O
N1 N2 N3 NB
X 1
10 Ny r— U
g\ o lrgth s o o s (92 tone s pcb fole pattern

620,45

) ||le6c00000000| | 06600006606 ‘
I ||looococoooo0l | #@00000000
| ||leecceeccees  #e00888000

- 5)\eeooeeccee H b

— T\

[N —
(1) —
[F&.53

109,94 0,45

12201

recommended design hight
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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
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1.00 2022-09-27 Final datasheet

1.10 2022-12-13 Final datasheet
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