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2 IGBT- /8 —4
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=4 BT
IHH iRE | FHRUER HigiE Bifr
=D | FE | 'mK
aLYR-IT2YAREETNE Veesat | lc=1800A, Vge=15V Tj=25°C 1.80 | 2.26 Vv
= T,j=125°C 2.15 | 2.94
T,;=150°C 225 | 3.13
F—h-IIYSHLEME | Veen |lc=49.5mA, Vee =Veg, T,j=25°C 515 | 5.80 | 6.45 | V
B
F—hER= Qc Ve =#15V, Ve = 1200V, T,;=25°C 14.6 uC
AT —MEHT Reint | Tyj=25°C 0.96 0
ANBE Cies  |f=100kHz, T,;=25°C,Vce =25V, Vge =0V 225 nF
REBRE Cres |f=100kHz, T,j=25°C, Vce =25V, Vge =0V 0.54 nF
1 LoA- T3y ARENE lces  |Vce=2300V,Vge=0V | T;=125°C 30 | mA
oL
F—bIZVEMIRNER | loes  |Vee=0V,Vge=20V,T,;=25°C 400 | nA
A—UA BN (GE tson |lc=1800A,Vcc=1200V, |T,j=25°C 0.53 us
|T) Ve = £15V, Rgon =0.1Q T,=125°C 0.55
T,j=150°C 0.56
A—rF L RERE (GEE t, lc=1800 A, Vcc =1200V, |T,;=25°C 0.072 Hs
=R Vge=%15V, Rgop=0.10Q T,=125°C 0.078
T,j=150°C 0.083
A— A DBIERE (GRE taoff  |lc=1800A, Ve =1200V, | T,j=25°C 0.955 us
|T) Ve = £15V, Rgoff = 1.5 Q T,=125°C 105
T,j=150°C 1.08
A=A DT ERHE (GFE t; lc=1800 A, Vec=1200V, | T,;=25°C 0.77 Hs
=R Vge = +15V, Rgor = 1.5 Q T,=125°C 102
T,;=150°C 1.1
A=A UEE (Eia tonr |lc=500A, Vec=2000V, |T,;=25°C 0.79 Hs
Eid) Vge = +15V, Rgon = 0.1 Q
B—2F o RAyF T Eon |lc=1800A, Vcc=1200V, |T,;=25°C 570 mJ
” R e
17500 A/ps (T,;= 150 °C) | T =150°C 915
B—VATRAYFUT4E Eof  |lc=1800A, Ve =1200V, | Ty;=25°C 885 mJ
* 20m VISV s
4050 V/ps (T,j=150°C) |T,j=150°C 1240
(#r<)
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3 Diode, 12/3—%
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=4 (#F) EXHFGE
]S BBE  FEHRUER HHE By
mh | RE | BX
ERER Isc | Vee<15V,Vec=1200V, |tp<T7ps, 8000 A
Veemax=Vees-Lsce*di/dt | Ty;=150°C
SxLoLayr—RRE | Rpgc | 1GBT B(1RFLY) 7.7 | Kikw
i
F—RE—b UM | Rpcn | IGBT BR(1FHRFHY), Agrease = 1 W/(M-K) 10.4 K/kW
I
B{FRE Tyjop -40 150 | °C
3 Diode, 1> /\—%4
5 BXER
]S BBE FHRUER EHRE By
E—V#RRL¥EE VRrM T,j=25°C 2300
&k DC ER Ie 1800
E—7$€T%5EU|LE%Eﬁ IFRM tp=1ms 3600
B — FERFEITE Pt |tp=10ms,Vg=0V T,j=125°C 220 kAZs
T,j=150°C 205
PN =E S Prom T,j=150°C 2700 kW
%6 BRI
]S B8 FEHRVER HHEIE =R i3
=D | RBE | EBX
I§EE Ve le=1800A, Vge =0V Tj=25°C 3.25 | 3.64 Vv
T,j=125°C 3.00 | 3.33
T,j=150°C 295 | 3.22
E—7#EEER Iem | Vec=1200V,/=1800A, |T,;=25°C 1700 A
VGE:-].SV 'diF/dt: — o
’ T,i=125°C 1870
17500 A/ps (T,; =150 °C) |
T,j=150°C 1880
HERIEERE Q, Ve =1200V, [r=1800A, |T,j=25°C 300 puc
Vee =-15V, -dig/dt= T,;=125°C 625
17500 A/ps (T,;= 150 °C)
T,j=150°C 740
WEEEx Erec  |Vec=1200V,/r=1800A, |T,j=25°C 240 mJ
VGE:-].SV 'diF/dt: — o
’ T,i=125°C 500
17500 A/ps (T,;=150°C) |
T,j=150°C 590
(#<)
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4 IGBT, Rl)—:L—AJL

6 (fnE) ES AT
IHH iRE | FHRUER HigiE Bifr
=D | FE | 'mK
Sxohiar - r—AME | Ryyc | /Diode(1/FHY) 39.3 | K/kW
K
r—RE—bUORBME | Ricn  |/Diode(1FRFZY), dgrease = 1 W/(M-K) 15.4 K/kW
I
BERE Tyjiop -40 150 | °C
4 IGBT, RlIJ—-L—~)L
=7 RRER
IRH 5 | FHRUER ERE Bifr
aLYAR-IYAEERE Vees T,j=25°C 2300 Vv
EfE DCaALYAER Icoc Tc=50°C 1800
RUBLE—YaLY5E Icrm | tp [ Tyjop ISHIFIEN S 3600
I
F—k-I2vERE—VE VGes +20 v
£
=8 ERAFTE
IHH 5 | FHRUEER HgiE Bifs
=D | FE | BX
LA IIVAMEEME | Veesar |/c=1800A, Vge=15V Tj=25°C 1.80 | 2.26 Vv
= T,j=125°C 2.15 | 2.94
T,j=150°C 225 | 3.13
F—hk-IZVAELEME Voeth | Ic=49.5 MA, Ve = Ve, T,j=25°C 515 | 580 | 6.45 %
B
F—rERE Qg Vee =15V, Vc =1200V, T,;=25°C 14.6 uC
RET —MER Reint | Tyj=25°C 0.96 Q
ANBE Cies |f=100kHz, T,;=25°C, Ve =25V, Vge =0V 225 nF
REBRE Cres  |f=100kHz, T,j=25°C, Vg =25V, Vge =0V 0.54 nF
1 LoR- T3y RERE lces  |Vce=2300V,Vge=0V  |T,;=125°C 30 | mA
L
F—b-IZVHMBNER | loes  |Ve=0V,Vge=20V,T,;=25°C 400 | nA
A—2F U BERE (8 tson |lc=1800A,Vcc=600V, |T,;=25°C 0.555 ys
=Ry Vge=#15V, Rgon =0.1Q T,=125°C 0.58
T,j=150°C 0.59
(#<)
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5 544 —K, RA)—L—AJL

(infineon

=8 (fnE) ES AT
HH iRE | FHRUER HigiE Bifr
=D | FE | 'mK

A—Ar L REERE (FE t, lc=1800A, Vcc =600V, |[T,=25°C 0.19 Hs
]7) Ve =%15V, Rgon =0.1Q T,=125°C 0.205

T,;=150°C 0.215
A— A DRBIEER (GGE taoff | lc=1800A,Vcc =600V, |T,;=25°C 0.885 us
=Koy Ve = £15V, Rgoff = 1.5 Q r,=125°C 0.955

T,;=150°C 0.98
A=A T TR (GEE t; lc=1800A, Vec =600V, |T,j=25°C 0.63 Hs
] Ve =*15V, Roo =150 |7 _1550¢ 0.875

T,;=150°C 0.93
B—VF D RAYFT 18 Eon |lc=1800A,Vcc=600V, |T,;=25°C 240 mJ
% ;L{éonio on:' b‘fG;i/dise\goo Ty=1257¢ 380

A/ps (T;= 150 °C) T,j=150°C 430
B—2F ITRAVF T8 Eof |lc=1800A,Vec =600V, |T,;=25°C 490 mJ
8 f b e | T4=125°C 630
3150 V/ps (T,;=150°C) | Tj=150°C 665

S yia - r—RMEE | Rinyc |IGBTER(1RFHY) 17.7 | K/kW
B
—RE—bUURBE | Rincn  |IGBT BB(1RFHY), Agease = 1 W/(MK) 10.4 K/KW
I
BERE Tyjop -40 150 | °C
5 FALA—F, R—L—R)L
=9 BAER
HHE iRE | FHRUER ERRE Bift
E—OfRLEERE VrrM T,j=25°C 2300
& DC ER I 1800
E—o#RLUIEER I [tp=1ms 3600
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6 NTC-H—=R#%
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=10 BT
]S iRE | FHRUER HigiE Bifr
=D | FE | 'mK
IEEE Ve Ir=1800A, Vge =0V T,j=25°C 3.25 | 3.64 %
T,j=125°C 3.00 | 3.33
T,j=150°C 295 | 3.22
E—7#EEER lm  |Vec=600V,[g=1800A, |T,;=25°C 1120 A
VGE=_15V 'diF/dt= — o
’ T,i=125°C 1450
8200 A/ps (T,;=150°C) |-~
T,j=150°C 1530
FEIEERE Qr  |Vcc=600V,/r=1800A, |T,;=25°C 295 uc
VGE:']-S V, -diF/dt: _ o
T, =125°C 580
8200 A/ps (T,;=150°C) |-
T,j=150°C 665
e EINEE =P S Eree  |Vcc=600V,/g=1800A, |T,j=25°C 170 mJ
VGE=_15V 'diF/dt= _ °
’ T,i=125°C 320
8200 A/ps (T,;=150°C) |2
T,j=150°C 365
Cwoiay-r—ARE | Rpyc | /Diode(1HEFHY) 393 | K/kw
K
=R E—bUORBME | Rincn | /Diode(1TFRFZY), dgrease = 1 W/(M-K) 15.4 K/kW
I
BERE Tyjop -40 150 | °C
2 FF2400RB12IP7 ;ERELT=3 LANIZHHIGL =84 F3vo7—%

BRFKEDIYETIL T jop 1L 175°CETHBSNE T o FFMIZ DL TIZAN2021-11 ZEHEOET

6 NTC-H—3R%

11 BRI

RHE iBS | SHRUER HBE Bify
= | BE | &K

EBERE Rys | Tntc=25°C 5 kQ

Rioo DiRE AR/R | Tyte =100 °C, Rygo =493 Q 5 5 %

Bk Pys | Tntc=25°C 20 | mw

B-TE # Basiso | Ra=Ras exp[Bas/so(1/T,-1/(298,15 K))] 3375 K

B-TE & Bys/go | Ry =Ros €xp[Bysygo(1/T,-1/(298,15 K))] 3411 K

B-TE £ Baysji00 | Ra = Ros €xp[Bas/100(1/T2-1/(298,15 K))] 3433 K

2 NTC DAEHTEIGEEBIIZ DUV TIL, AN2009-10 D 4 EFSHFE T L),
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7 #1EE

7 FriEE

H H ¥t (typical), IGBT- € /\—4 H %5t (typical), IGBT- 12 /3—4
lc=f(Vce) lc=f(Vce)
VGE =15V TVJ =150°C
3600 e 3600 —— ==
3400 ] T,=25°C // / 34001 Ve =20V / e
3200 |——— T,=125%C . 32004 |——— Vee=15v // 7
300077777 T,=150%C r7 3000
2800 // ! 2800
26001 26001
24001 24001
22001 22001
2000 2000
< 1800 = 1800
"~ 1600 1600
14001 1400}
12001 1200}
1000} 1000}
800 800
600 600
400 400
200 200
O 1 1 O 1 1 1 1 1 1 1 1 1 1 1
00 04 08 12 16 2.0 28 32 36 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 5.5 6.0
Vee (V) Vee V)
= 1E (typical), IGBT- 12/ —4 F—hF B (typical), IGBT- 12 /3—4
lc = f(Vee) Vee =f(Qq)
Vg =20V Ic=1800A, T,;=25°C
3600 7 15
3400 T,=25° /
3200||——— T,=125°C //4’ 12
3000 =7~ T, =150°C Va
28001 o7
26001 .
24001
22001 3]
2000 =
< 18001 = o
"~ 1600 =
1400 -3
12001
1000 67
800 o
600
400 -12
200
0 1 '15 I I I I I I I I I I I I I I
4 5 6 8 9 10 11 12 01 23 456 7 8 9 101112 13 14 15
Vee (V) Q; (MC)
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7 #1EE

B EE (typical), IGBT- 12/ —4
C=f(Vee)
f=100 kHz, Vge =0V, T,; =25 °C

RAYF 4 B (typical), IGBT- €2/ —4
t=1(c)
Reoff = 1.5 Q, Rggn = 0.1 Q, Vg = 15 V, Ve = 1200V,

T,;=150 °C
400 10
Cies tdon
——=cC —_t
350 oes r
______ Cres T tdoff
N e t
\,
300 Sl
_____:.:::a...____~
14 e T LI
s+ T
™ =
£ 200 =
(& +
150~ ==~ -
\ 0.1 =
\ —=T
100 \ _ — —_
\ b
s
\ %
50 \ /
______ \
TS S —~
\\ __________
0 T T 0.01 T T T T T
0.1 1 10 100 0 600 1200 1800 2400 3000 3600
Ve V) I (A)
RAYF T B (typical), IGBT- 12 /3—4 RAyF T % (typical), IGBT- 1 /3—4&
t=f(Rg) E=1(I¢)
Vge=215V, 1 =1800 A, Vcc = 1200V, TVJ- =150°C Reoff= 1.5Q, Rgon=0.1 Q, Vg =415V, Vc =1200V
10 3000
tion 2800 Eyp Ty =125°C //
S ———E,,T,=150C /
————— 2600 o
—————— tyos I —==== E,,T,=125C /
------------ t, PP 2400 [--reesemeer E g, T, = 150°C /
T 2200-
e e e e e N o e e 2000}
e 1800
g E 1600
- w 1400
/ 1200}
0.1—// 1000}
800
600
400
200
001 1 1 1 1 1 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
01 2 3 45 6 7 8 9 1011 12 13 14 15 0 600 1200 1800 2400 3000 3600
R, (Q) Ic (A)
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7 FEE

RAYF 8% (typical), IGBT- 12 /\—4

WA T AR EENEFEIE (RBSOA), IGBT- 1 /\—4

E=f(Re) lc=f(Vce)
p— p— p— p— — — o
Vge =215V, Ic = 1800 A, Ve = 1200V Reoff = 1.5 Q, Vgg = +15V, T, = 150 °C
2000 4200
E . TVj =125°C — Modul
1800 [— —— E,, T, =150°C — —— 1, Chip
—————— By T,y = 125°C 3600
1600 | ---=smeees Eqp T, =150°C
1400 3000
1200
_ 2400
S —
£ 1000} <
w I -
1800
800
600 1200
400
600
200
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 O I I I I I
01 2 3 45 6 7 8 9 101112 13 14 15 0 400 800 1200 1600 2000 2400
R, (Q) V. (V)
BEEAE—F R, IGBT- /13— 4 BB E 454 (typical), Diode, £>/3—4%&
Zyp =f(t) g =f(VE)
100 3600 77
/
34001 T,=25°C i
3200|——— T,;=125%C /
—————— T =150°C i
3000 Vi~ 7]
/
2800
2600
10 2400
2200
= 2000
= <
< < 1800
wF 1600
1400
17 1200
1000
800
i 1 2 3 4 600
r[K/KW]  0.68 132 2.84 0.988 400
s 0.0022 0.0457 0.259 331
200
0.1 7 7 ; 0 T T T T T T T T T T T
0.001 0.01 0.1 1 10 0.0 0.4 0.8 1.2 1.6 2.0 24 2.8 3.2 3.6 40 44 48
t(s) Ve (V)
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7 FEE
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AL YF 8% (typical), Diode, 12 /\—4

RAYF 8% (typical), Diode, 12 /3—4

Erec = f(IF) Erec =f(R)
Vce=1200V, Rgon = Rgon(IGBT) Vee=1200V, Ig=1800 A
800 700
B0 T,;=125°C N 650 B0 T,;=125°C
S | et oo T, = 150°C L ——E,,T,=150°C
- 600 —__
sso 00 T T T T em———
600
5001 —-____‘____‘_____-_-_____-—-_—_——-____—
5001 450
— — 400
= -
£ €
"g 400 "g 350
W W
300
300 250 ]
200
200
150
100 100
50
0 1 1 1 1 1 0 I I I I I I I I I
0 600 1200 1800 2400 3000 3600 00 01 02 03 04 05 06 07 08 09 1.0
I (A) R, (Q)
. - » > . >
L EERIE (SOA), Diode, 1 /\—% BESAE—F VX, Diode, 12 /3—4
Ir =f(Vg) Zin = f(t)
ij =150°C
4200 100
3600 ]
3000
- 2400 ’E‘
= < 10
1800 N
1200
600 ] i 1 2 3
r‘[K/kW] 217 249 9.69 2.52
TK[S] 0.0026 0.038 0.172 217
0 T T T T T 1 T T
0 400 800 1200 1600 2000 2400 0.001 0.01 0.1 10
Vv, (V) t(s)
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7 R
RAYF 4 B/ (typical), IGBT, RI)—-L—~R)L RAYF B/ (typical), IGBT, RIJ—-L—AR )L
t=1(l) t=f(R)
Rgoff=1.5Q, Rgon =0.1 Q, Vge =215V, Vcc =600V, Ve =£15V, Ic =1800 A, Vcc =600V, T,; =150 °C
T,;=150 °C
10 10
tdon tdon
———t ———t
______ Caort === b ’_—,_——"'—‘——
Stee tf """""" tf ’’’’’’
\\\ ~~~~~~~~~~~~ ,/’//’/
11 T 1 T
............... L~
lf:, P - % /
P /
~
L -~
_ 7
0.1 _ 0.1
7/
/
/
/
/
0~01 1 1 1 1 1 0'01 I I I I I I I I I I I I I I
0 600 1200 1800 2400 3000 3600 01 2 3 45 6 7 8 9 1011 12 13 14 15
Ic (A) R, (Q)
RAYFUTHEK (typical), IGBT, RIJ—:L—AR)L AAYFUTRE (typical), IGBT, RY—-L—A~JL
E=f(lc) E=f(Rg)
Reoff=1.5Q, Rgon =0.1 Q, Vge =215V, V=600V Vge=%15V, I =1800 A, Vc =600V
2000 1200
Eyp T, = 125°C Egp T, = 125°C
1800|—— — E,, T,=150°C / R | R T,=150°C
—————— By Ty =125°C / 1000-4{ ™77 B T, =125°C
1600 | ----------- E,p T,;=150°C /o [ I | po—— E,p T,;=150°C
/ 900
w4004 7/t
8001 e
1200 700 —/__,——’ ;;;
£ 1000 g eo0 ] T
800 50077
400
600
300
400
200
200 100
0 1 1 1 1 1 O 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 600 1200 1800 2400 3000 3600 01 2 3 4 5 6 7 8 9 101112 13 14 15
I (A) Rs (Q)
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PrimePACK™3+ B-series E21—JL
7 #1EE

RAYFUT K (typical), FA4A—F, A —-L—AR)L | RMYFU L%k (typical), FM1A—FK . R)—L—R)L
Erec = f(IF) Erec =f(R)
Vcg =600V, Rgon = Rgon(IGBT) Vcg =600V, I = 1800 A
500 500
E_,T =125C E_,T =125C
rec’ " vj - rec’ " vj
450 |——— E,T,=150°C - 450 |——— E,T,=150°C
-
400 400
350 350
300 300
=) =)
S S
£ 2501 =, 2501
W W
200 200
150 150
100 100
50 50
0 1 1 1 1 1 0 I I I I I I I
0 600 1200 1800 2400 3000 3600 0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
1L (A) R, ()
—SRSDRERYE,NTC-H—3R4S
R=f(Tyrc)
100000
R'yp
10000
c
= 1000
100
10 T T T T T T
0 25 50 75 100 125 150 175
Thrc (0)
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9 1\ —U s E

9 INVIr—I5n1E

screwing depth (267)
max. 8mm 8x
x ) 304
8 (Ma) ¢o T o somac i
T
B b & =l EN el QJ“ "\QJ 1 CJ//W)/ i recommended design height
= B0, 35[A[C
: el Plleed
= | -3
- =6 =€) € ©) o) S
8 O TW O e J E
|
T crewing depth
= T ;\a: «mmesx ,J_M
‘ AlO[E
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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 I[EC24720 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
3
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V1.0 2019-07-23 Target datasheet

V1.1 2019-12-18 Target datasheet

V1.2 2020-02-14 Target datasheet

n/a 2020-09-01 Datasheet migrated to a new system with a new layout and new revision
number schema: target or preliminary datasheet = 0.xy; final datasheet =
1.xy

0.10 2020-12-02

0.20 2021-02-24 Target datasheet

0.30 2021-08-02 Preliminary datasheet

1.00 2021-08-30 Final datasheet

1.10 2022-04-05 Final datasheet - addition of ton_R

1.20 2022-05-03 Final datasheet - addition of Iy

1.30 2023-07-13 Final datasheet - Correction/ addition of capacity characteristics;
Updates of commentary

1.40 2026-06-08 Harmonization of insulation coordination information
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