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WAL DA/
1 INODUYT
1 i3 15 ER
HH BBE | FHERUER ERE Bify
eEmE Visoo |RMS,f=50Hz,t=1min 2.5 kv
R—RFL— E Cu
RER A% (V53X 1,1EC 61140) Al,04
AR dereep | EIEITIE-E—F 2D 10.0 mm
ZEfHl ER At delear | EFREAE-E—FD 7.5 mm
RS SR R T CTl >200
HxREER (BER) RTI  |{X%E 140 °C
=2 BRI
HH iBS | FHRUER BIBIE Bify
=D FEE | BX
NEAFDRUR Lsce 35 nH
INT—B—3F)IL-FYTM | Ransce |Tu=25°C,/RAYF 5.5 mQ
EH
IND—B—3F)L-FVTM | Recuee | T=25°C, | RAYF 4.8 mQ
K
RERE Tstg -40 125 | °C
RAR—R-TL—FHE | Tepmax 150 | °C
mE
WY IEHF TR M BURTT)r—3y |M5 BYMFITRD 3 6 Nm
9 J—MZ&KBTITA4
W
BE G 180 g
2 The current under continuous operation is limited to 50 A rms per connector pin.
Storage and shipment of modules with TIM => see AN2012-07
2 IGBT- {2 /\—4
=3 BAEE
IHH iBE | FHERUWER ERIE By
aLy5-IIVIEBERE Vees Tj=25°C 1200
& DC ALVAER leoc | Tyjmax=175°C Th=90°C 50
i%iﬂ)i&bt"—’]: LYRE Iy |tp=1ms 100
JIL
(#:<)
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21GBT- A /3—4

=3 (#rE) RATER
IHH iRE | FHRUER ERRE Bifr
F—hk-IZVAMEE—VE Vees +20 Vv
£
a4 BT
R 5 | FHRUER HeiE Bifr
= | RE | &K
aLYZ-IIYAMERME | Veesat |Ic=50A,Vge=15V Tj=25°C 1.50 | 1.80 Vv
= T,j=125°C 1.64
T,;j=175°C 1.72
F—h-IZYRELEME Veeth | Ilc=2mA, Vg =Vg, T,j=25°C 5.15 | 5.80 | 6.45 Vv
BIE
— EFE Qs |Vge=2%15V, V=600V 0.92 uc
RE7 —MEH Reint | Tj=25°C 0 Q
ANBE Cies |F=100kHz, T,;=25°C, Vg =25V, Vge =0V 11.1 nF
IRERE Cres  |f=100kHz, T,;=25°C,Vce =25V, Vge =0V 0.039 nF
1 Lo4a- T3y ARENE lces  |Veg=1200V,Vge=0V | T,;=25°C 0.01 | mA
1L
T—hk-IZVAERNER lees  |Vce=0V,Vge=20V,T;=25°C 100 nA
R—UF B ERE (BFE tdon |lc=50A, Vce=600Y, T,;=25°C 0.059 Hs
1 Vge=%15V, Rgon=7.5Q T,=125°C 0.061
T,;j=175°C 0.062
A—2 7 E R (GEE t, Ic=50A, Vce =600V, T,j=25°C 0.043 Hs
s=Lc) Vge=#15V, Rgon =7.5Q T,=125°C 0.047
T,;=175°C 0.049
A—F B (FE taoff  |Ic=50A, Vg =600V, T,;=25°C 0.290 Hs
=L Vge=%15V, Rgo=7.5Q T,=125°C 0.380
T,;j=175°C 0.420
A=A T TR (GEE t; Ic=50A, Vg =600V, T,j=25°C 0.110 Hs
s=Lc) Vge=#15V, Rgof = 7.5 Q T,=125°C 0.200
T,;=175°C 0.270
B—VF D RAYFUT 1B Eon |lc=50A,Vce=600V, T,j=25°C 5.07 mJ
= feiof 7n;| b\deEi/dil:z\(/)’o Tyj=125°C 6.76
A/ps (T;= 175 °C) T,;j=175°C 7.72
(#<)
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3 Diode, 1 /3—%

afineon

=4 (#:Z) BERpFE
HE iS5 | FHRUER RR{E Bif
= | BE | &K
A=A TRAYFUTE Eof  |Ic=50A,Vce=600V, T,;=25°C 3.37 mJ
9& LG=35nH VGE:i].SV °
’ ’ T, =125°C 5.31
Reoff=T7.5Q, dv/dt = v
2900 V/ps (T,;=175°C) | Tyj=175°C 6.58
ERER Isc | Vge<15V,Vcc=800V, |tp<8uys, 190 A
Veemax=Vees-Lsce™di/dt | T,;=150 °C
tp<Tps, 180
T,;7175°C
Svoyiav-e—bo oY | Rygw  |IGBT EB(13RFHY), Valid with IFX pre- 0.777 | K/W
I EME 1 applied Thermal Interface Material
BERE Tyjop -40 175 | °C
pr T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
3 Diode, /> /\—%4
=5 BXEH
| B5 FHRUER EARIE Hify
E—OfRLEERE VrrM T,j=25°C 1200 v
&5 DC B g 50
E_g%ggﬂbllﬁ%giﬁ IFRM tp=1ms 100
B —REFHR Pt |Vg=0V,tp=10ms T,j=125°C 465 A’s
T,;=175°C 420
=6 BERME
"A LS  SHRUER RIBE Hf
= | BE | &KX
IEEE Ve |l[g=50A,Vge=0V Tj=25°C 172 | 210 | V
T,;=125°C 1.59
T,;=175°C 1.52
E—o#EEER lm | lF=35A,VR=600V, T,j=25°C 31 A
VGE:-].SV -dIF/dt:900 _ °
’ T, =125°C 39
Alps (T,; =175 °C) Y
T,;=175°C 45
(#5<)
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4 Diode, Bii5R
=6 (#rE) EXHIFIE
HE iBS | SHRUER BABE Bify
= | BE | &K
FREIEERE Qr  |l[F=50A,Vg=600V, T,j=25°C 3.96 uc
VGE:']-S V, -dIF/dt:900 _ °
T,i=125°C 1.37
Alps (T,; =175 °C) Y
T,;=175°C 9.89
wEEEL Erec Ie=50A,Vg=600V, TVJ-=25 °C 131 mJ
VGE=_15V -dIF/dt=9OO _ °
’ T,=125°C 2.52
Afus (T,;=175°C) Y
T,;=175°C 3.46
Sxohiare—boUS | Ryun | /Diode(1RFHY), valid with IFX pre- 1.13 | K/W
LikzSis applied Thermal Interface Material
BERE 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.
4 Diode., Eii3s
=7 BAER
HH B8 FHERVER ERE Bifr
E—V#RLEEE Ve | Tyj=25°C 1600 v
%ﬁ%?ﬂ]llﬁﬁfﬁ/chlp IFRMSM TH =60°C 70 A
%;ﬁﬁ ﬁ@%ﬁ%?ﬂ%;ﬁ /RMSM TH =60°C 100 A
Y—UIRER lesw  |tp=10ms T,j=25°C 560 A
T,;=150°C 435
bt i L It |tp=10ms T,j=25°C 1570 A’s
T,;=150°C 945
=8 B
HH B FHRUER BBIE Bfr
= | BE | &KX
IEEE Ve |I[F=50A T,j=150°C 1.05 v
W B I |T;=150°C, Vg =1600V 1 mA
Sxohiavb—b9 | Rygn | /Diode(13FFHY), Valid with IFX pre- 1.10 | K/W
I EME 1 applied Thermal Interface Material
E}J{lﬁjﬂg ij’ op -40 150 QC
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5I1GBT, Faw/{—

5 IGBT, F3w/\—
=9 BXEHE
HHE S | FHERVER ERE Bifr
aLv5-IIVIEERE Vees Tj=25°C 1200
& DC ALYAER leoc | Tyjmax=175°C Th=110°C 25
%LJELE—OZII/O'}"@E Icrm  |tp=1ms 50
L
F—hk-IIyEEE—VE Vaes +20 Vv
£
10 BT
I5H BT FHRUER HigiE BifT
=D | FE | 'K

aLYS-ITIVARAME | Vepsat |Ic=25A,Vge=15V T,j=25°C 1.60 | 1.85 Vv
= T,j=125°C 1.74

T,;=175°C 1.82
F—hk-IIYAELELME Veetn | lc=0.525mA, Veg = Vg, Tyj=25°C 5.15 | 5.80 | 6.45 Vv
BIE
F—rERE Qs |Vge=215V, V=600V 0.395 uc
AT —MER Reint | Tyj=25°C 0 Q
ANBE Cies  |f=100kHz, T,j=25°C,Vce =25V, Vge =0V 477 nF
IREBRE Cres |f=100kHz, T,;=25°C, Vcg =25V, Vge =0V 0.017 nF
3 L% T2y SREERE lces  |Vee=1200V,Vge=0V | T,;=25°C 0.004 | mA
oL
F—h-IZVEBRNER | loes  |Vee=0V,Vee=20V,T,;=25°C 100 | nA
A=A BERRE (GFE tdon |lc=25A, Ve =600V, T,;=25°C 0.041 Hs
=toY) Vee=£15V,Reon=9.1Q [ _1550¢ 0.043

T,;j=175°C 0.044
A—Ar L REERE (FE t, Ic=25A, Ve =600V, T,j=25°C 0.025 Hs
=R Vge=%15V, Rgon=9.10Q T,=125°C 0.028

T,;=175°C 0.030
A=A TRBIERE GFE taoft | Ic=25A,Vce =600V, T,;=25°C 0.230 Hs
to)) Vee =£15V, Reot=9.1Q [ _1550¢ 0.320

T,;j=175°C 0.350
A=A T T &R (GEE t; Ic=25A, Ve =600V, T,j=25°C 0.140 Hs
=R Vge=+15V, Rgor = 9.1 Q T,=125°C 0.220

T,;=175°C 0.280
(#%<)
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6 Diode-, Faw/i—

10 (#rE) EXHIFIE
HE iBS | SHRUER RR{E Bif
= | BE | &K
B—FA D RAYF T Eon  |1c=25A,Vce=600V, T,j=25°C 1.47 mJ
9& LG=35nH VGE:i].SV °
’ ’ T,i=125°C 2.05
Reon=9.10Q,di/dt=810 |- ¥
A/us (T,;=175°C) T,j=175°C 2.39
B—ATRAYF 18 Eoff Ic=25A, V=600V, T;=25 °C 1.65 mJ
% Lo=35nH, Vgg =%15V, .
? ’ T, =125°C 2.58
Reoff=9.1Q, dv/dt = Y
3120 V/ps (T,;=175°C) | T;j=175°C 3.13
ERER lsc  |[Vges15V,Vc=800V, |tp<8ups, 90 A
Veemax=Vees-Lsce"di/dt | T,;=150 °C
tp =7 ps, 85
TVJ:l75 °C
Sxohiave—bUY | Rygn | IGBT B (13RFHY), valid with IFX pre- 1.19 | K/W
EikzEES applied Thermal Interface Material
BERE Tyjop -40 175 | °C
pr T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
6 Diode-, F3w/\—
£11 RAER
Y= iBE  FHERUER EARIE Bif
E—V#RRL¥EE VRrM T,j=25°C 1200
EfE DC B e 25
E—7$§%5EU|LE%E% IFRM tp =1ms 50
B _—ERHETE 1t VR=0V,tp=10ms T;j=125°C 125 A’s
T,;=175°C 95
#+12 BT
| 5 | EHRUER RRIE Bifsy
= | RE | &KX
&= £ Ve |Ig=25A,Vge=0V T,j=25°C 183 | 230 | V
T,;=125°C 1.70
T,;=175°C 1.63
(#i<)
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7NTC-H—=X4
=12 (#F) EXHFGE
HH e FEHRUER HHE By
B | B2 BX
E—J#EEER lrw  |IF=25A,Vg=600V, T,;j=25°C 21.7 A
VGE:']-S V, -dIF/dt:810 _ °
T,i=125°C 26.7
Alps (T,; =175 °C) Y
T,;=175°C 29.8
WEEERE Q- |lF=25A,Vg=600V, T,;=25°C 1.69 e
VGE=_15V -le/dt=810 _ o
’ T,i=125°C 3.29
Afus (T,;=175°C) e
T,;=175°C 4.29
HEEE L Erec Ir=25A,Vg=600V, T\,j:25 °C 0.63 mJ
VGE:']-S V, -dIF/dt:810 _ °
T,i=125°C 1.28
Alps (T,;= 175 °C) Y
T,;=175°C 1.69
Txyiav-e—bUY | Ry | /Diode(1FRFHY), Valid with IFX pre- 1.63 | K/W
I EME 1 applied Thermal Interface Material
BERE Tyjop -40 175 | °C
E: T\jop > 150°C is allowed for operation at overload conditions. For detailed specifications, please refer to AN
2018-14.
7 NTC-H—3R%
13 BT
1HH 5 | EHRUER FHE Bifr
=N | BE | &KX
E*ﬁ*&*ﬁ-ﬂﬁ R25 TNTC =25°C 5 kQ
RlOO 0)1%% AR/R TNTC =100 OC, RlOO =4930Q -5 5 %
|k Ps Tnte=25°C 20 mW
B-TE & Bysiso | Ra=Ras exp[Basso(1/T,-1/(298,15 K))] 3375 K
B'E%& 825/80 R2 = R25 eXp[825/80(1/T2—l/(298,15 K))] 3411 K
B-TE & Bysj100 | R2=Roys explBasji00(1/T2-1/(298,15 K))] 3433 K
2 BHETF T r—=o30 /— R kLB
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8 4R
8 iR
H H ¥t (typical), IGBT- € /\—4 H A%t (typical), IGBT- 12 /3—4
lc =f(Vce) lc=f(Vce)
VGE =15 V TVJ =175 OC
100 ‘ ‘ ~ 100
T =25°C /0 s
90 1 15 /L7 IR
———TVJ—IZSC V4 A I R I
—————— T,=175°C // J
80 7 80
/ / /,/ —— .
70 / // 704———V
|/
/
60 /7 60 —]
< 1} =<
= 50 17 Y
4
40 4/ 40
/
30 / 30
20 Y3 20
,;/
10 /9" 10
L7
0 —— 0 +—=
0.0 0.5 1.0 1.5 2.0 2.5 3.0 00 05 1.0 15 20 25 3.0 35 40 45 50
Ve (V)
&1 (typical) , IGBT- /3 —4 RAYF T 8% (typical), IGBT- 12/ —4
lc =f(Vge) E=1(l¢)
Veg=20V Reoff = 7.5Q, Rgon=7.5Q, V=600V, Vgg =+ 15V
100 T T 4 26
// /
T .=25°C / E ,T =125°C /
vj / 24, on’ "vj /
90 -H———r1,=125C 7 ——— EpT,;=125C /
______ = 1750, /7 [ N [ 4
T, =175°C A/, 22 E,p T,;=175°C /
80 g T 1 | sadlT Eyp T, =175°C Fi
/ 20 off v /
//'
70 18]
/
60 / 16
= = 144
< 50 E
- / w12
40 // 10 B
30 Y/ 8
/7 i
4 6
20 7
7,
/, 4 _
10 74
//,’// 2]
P
0 q’ 0 I I I I I I I I
5 6 7 9 10 11 12 13 0 10 20 30 40 60 70 80 90 100
Ve (V)
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8 FFitE
A yF 7K (typical), IGBT- 12 /3—4 RAYF 4 B (typical), IGBT- €2/ —4
E=f(Rg) t=1(lc)
[c=50A,Vcg=600V,Vge=£15V RGoff = 7.5Q, Rgon=7.5Q,Vcg =600V, Vge =+ 15V, TVJ' =
175°C
40 T T 10 ‘
Eyp T, =125°C ton
36 1| — — — T, =125C > -
—————— E,p T, =175°C A ’/ —mm g
32 Eyp T, = 175°C A | | t,
d 1
28 7 ——
/’ ————=
24 e et m e N I I OO IO e e
5 - — )
E 20 4 2 o1
wl , R et
7 —
16 ; A
/ ~
// A
12 )
7/
?, 0.01
8 /
, R Y N AR B R
0 0.001
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 90 100
R, (Q) Ic (A)
AAYF 7 B (typical), IGBT- 2 /3—4 BEHAE—F VX, IGBT- A2/ —4
t=f(Ro) Zun = (1)
[c=50A,Vcg=600V,Vge=£15V, ij =175°C
10 ] 1 I
E tdon ZthJH: IGBT | ]
L tr T
H Caort A f
|| &
. ] I
— i [ =
:_g —T | g 0.1 7
- D55 R e SRS S A N £ A A O N R L R R R A R A
// - N | /|
0.1 - e C
|
| | i 1 2 3 4
r[K/w] 0.054 0.189 0.373 0.161
T‘[S] 7.11E-4 0.0138 0.0718 0.889
LTI T T
0 10 20 30 40 50 60 70 80 0.001 0.01 0.1 1 10
Rs () t(s)
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8 R

Wi/ T AR EE{EFELE (RBSOA), IGBT- 12/\—4
lc =f(Vce)
Reoff = 7.5Q, Ve =215V, T,;=175°C

BEDA (typical), IGBT- 1 /\—4
dv/dt = f(Rg)
Ic=50 A, Vg =600V, Vg =215V, T,; = 25 °C

130

8 I O —
120 — s Mo‘dul dv/dt-onat1/101
—— Chip T dv/dt-off at I
110
1
00 i 6 \
90 | : \
80 I 3 =
| z
< 70 | s . \
s | 5
©
50 : 3
401 |
| 2
30 I N
~— ~
20 ~—~—
1 e
10
0 T T T T T 0
0 200 400 600 800 1000 1200 1400 0 10 20 30 40 50 60 70 80
Vee V) R, (Q)
BERE (typical), IGBT- 1/ —4 F—rF B (typical), IGBT- 12 /3—4
C=1(Vce) Vee =f(Qq)
f=100 kHz,Vge =0V, T,j=25 °C lc=50A,T,;=25 °C
1000 ; 15
H Cee V. =600V
H———c. /
[|——— Cres 10
100 /
5 /
10
z s /
= m 0
(&) >u7
1
\ -5
\
N
\ T~
0.1 == = —
== -10
0.01 -15
0 10 20 30 40 50 60 70 80 90 100 0.0 0.2 0.4 0.6 0.8 1.0
Ve (V) Q, (nC)
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8 Rl

infineon

BT E 41 (typical), Diode, 1> /3—%

RAYF 8% (typical), Diode, 12 /3—4

IF = f(VE) Erec = f(If)
Ve =600V, Rgon =7.5Q
100 ‘ - 5.0 ——
T,=25°C 1 / E o T,y = 125°C
90 {———T1,=125°C L A5 -—— BTy =115C
i /
————— T,=175°C / /
v ;/
80 /'/ 4.0 ——
v -~
70 1 35 —
/ // L
/ //
60 v 3.0
/ = / T
< /I / E / ]
o 50 "/' =, 25 /
- 1/ g /
/ . / /
40 2.0 7
/I /
// / /
30 77 1.5
/ /
Z / /
/
20 /// 1.0
// /
10 922 0.5
T:%
0 = 0.0
0.0 0.5 10 15 2.0 25 0 10 20 30 40 50 80 90 100
Ve (V) I (A)
ZAvF 4 8% (typical), Diode, £/ —4 BESAE—H DR, Diode, 12/3—4
Erec = f(Rg) Zin = f(t)
VCE =600 V, ||: =50A
5.0 10 Il T TTTTTT Il |-
Ereer Ty~ 125°C j Zypyy - Diode i
454|——— E,.T,=175C
4.0
3.5
1 =
3.0
3 s
E S~
=, 257 =3
- N al
2.0 //
0.1
1.5
1.0
| | i 1 2 3
] rlK/wWl - 0.097 0.284 0.549
05 Tls] 6.9E-4 0.011 0.056
G LT T T
0 10 20 30 40 50 60 80 0.001 0.01 0.1 10
R (Q) t(s)
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8 R

|EE E 14 (typical), Diode., Eifi88

BEEAE—H X, Diode, Bifi3s

lF=f(V) Zyy =1(t)
100 ‘ ‘ 10
ij =25°C / Z, . Diode
90— — —T1,=150°C
//
80
/
/
70
/ 1
/
60 7
— 5
S / 3
/ / =
/ 14
30 7 o
/
20 //
/ i 1 2 3 4
10 / rlK/Wl - 0.093 0.276 0.534 0.197
/ T‘[S] 6.9E-4 0.0112 0.0569 0.713
0 /
0.01 T T T
00 02 04 08 (V)o.s 10 12 14 0.001 0.01 0.1 1 10
F t(s)
i AR (typical), IGBT, Faw/3— JEE £ 44 (typical), Diode-, Faw/8—
lc = f(Vce) Ip = f(VE)
VGE =15V
50 ~ - 50 ‘ -7
T,=25°C s T,=25°C /! /
- o 7
45|———1,=125¢C // 7 45 {———T1,=125%C ,’///
______ ij =175°C / /// ——=——T =175°C ///
40 40 A
/
’// /
351 35 /
/// /
/
30 30 /
/
— — /,
<
= 25 < 5 7t
K - /!
r/
20 20 // /
/ /
151 15 // /
’/
////
10 10 77
///
'/
i 5
5 //},;
_r=
0 ‘ ‘ 0
0.0 30 35 40 0.0 0.5 1.0 15 2.0 25
V. (V)
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8 4R
Y—IRADBERFYE ,NTC-H—IR4
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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
3
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