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Low Vg sar With SPT+ technology
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Ve saty With positive temperature coefficient
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Including fast & soft recovery anti-parallel FWD
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High short circuit capability(10us)
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Low inductance module structure

Mechanical Features/#l#51%E
15 I EAR

Isolated Base Plate
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Applications/N FB
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Inverter for motor drive
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AC and DC servo drive amplifier
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UPS (Uninterruptible Power Supplies)
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Photovoltaic energy storage
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IGBT,#253¢/IGBT Inverter-Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Symbol Parameter Value Units
Collector-Emitter Voltage
vV . 1200 Y
CES | M- R A L
Gate-Emitter Peak Voltage
Y, . +20
CES |4tk A S W14 P P v
Continuous Collector Current
I . NUREN Te=95°C 50
C | e A B R c A
Pulsed Collector Current
I . =1 100
OM | g s AL (L tp=1ms A
Total Power Dissipation . _ o
Ptot E&Dj%@ﬁ%’é TVJ max = 150°C 280 W
##fF{E/Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vv Collector to Emitter Saturation Voltage I.=50 A Ve = 15V Tvj=25°C 2.1 v
CE sat S I c~ » VGE T
R 11 H
S A R Tvj=125C 25
Gate-Emitter Threshold Voltage .
\Y; ) Ic =1.0 mA, Ve = Vg, Tvj =25°C 5.7 \
CEM | b bR i i P c ce = Yee: Y
Collector-Emitter Cut-off Current .
I . ° . Vee =1200V, Vge =0V, Tvj = 25°C .
CES | g - R L L cE o : 1.0 mA
Gate-emitter Leakage Current .
I . NN Vece=0V, Vge =20V, Tvj =25°C )
GES | b~k EH AR HhL 37 CE GE J 100.0 nA
Internal Gate Resistor
Rai N 3.5 Q
Nt | Py A% PR
Gate Charge
Q i Vge=-15...+15V 0.6 C
© MR GE v
Cies Izput Cipamtance 238 nF
DA R V=25V, f=1MHz,
Cres Reverse Transfer Capacitance Vee=0V 0.1 nE
S R LA '
tdon | Turn-on Delay Time Tvj=25C 92 s
I3 AE R 4] Tvj=1251 98
ir Rise Time TVj=25°C 280 S
T ] Tvj=125C 284
tdoff | TUrn-off Delay Time Tvj=25C 306 oS
KT AEIR I [R]  4ome
V=600V, |c=50A, Tvj=125C 322
Rg=15Q,Vge=115V _oEe
o |Fall Time © o Tvj=25"C 236 S
T RS TE] Tvj=125C 292
Turn-On Switching Loss Per Pulse Tvj=257C 1
Eon LA mJ
THEFERE R Tvj=125C 14
Turn-off Energy Loss Per Pulse Tvj=25C 3
Eoff A mJ
Wr BRE fiE Tvj=125C 5
SC Data Vee =15V, Vce = 600V, tp < 10 ps
Isc — . . 164 A
T PR Veem < 1200V, Tvj = 125C
Thermal Resistance,Junction to Case
RthJC %-%%ﬂ 5] per IGBT 0.54 K/W
Thermal Resistance,Case to Heatsink
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TR, A 22 /Diode,Inverter-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Value Units
Repetitive Peak Reverse Voltage
\Y; 1200 \Y,
RV | 1 2 A2 e L T
| Diode Continuous Forward Current 50 A
P RS IE R ER IR
Diode Maximum Forward Current
I N =1 100
M| A e s tp=1ms A
R¢fiEfE/Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Diode Forward Voltage _ Tvj=25C 2.2
Ve e Ic=50A V
5] D
Tvj=125C 2.3
Recovered Charge Tvj=25C 5.1
Qr P V(@
MRSz ra g Tvj=125C 9
Irm Peak Reverse Recovery Current Tvj=25C 36 A
=R N . i
S AR S VAR FRL I = 50A, Vg = 600 V, Tvj=125C 48
Rg=15Q,Vge=-15V _oEe
g |Reverse Recovery Time ¢ °F Tvj=25C 80 s
SIS I TH) Tvj=125C 140
Reverse Recovery Energy Tvj=25C 1.6
Erec - mJ
etk A iR Tvj=125°C 2.7
Thermal Resistance,Junction to Case .
Rinuc L _ANEE A per Diode 0.81 K/W
Thermal Resistance,Case to Heatsink .
RincH L BB per Diode 0.44 KIW

TR, Biiat/Diode,Rectifier-Absolute Maximum Ratings (@ TC = 25°C unless otherwise specified)

Symbol Parameter Value Units
Vegu )I;er;%itgz%jgzgeverse Voltage 1600 v
IFrus ﬁ:iﬁﬂf?éﬂﬁ ?cj}:;\ffcﬁc}jr)rentfpermhip Te=80°C 70 A
IRwisw ﬁii%ﬁiﬁ?ﬂtﬂs?Lﬁrﬁliﬂ[ﬁ]ectiﬂer])utput Te=80°C 80 A

lesw S%Ef[ﬁr?vﬁd “current tp=1ms 450 A

R¢fiEfE/Characteristics (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Conditions Min. Typ. Max. Unit

Vi II:E)TNEaEr}fWoItage lF=30A Tc=125°C 2.10 \%

s }ser?eiiflurrent Ve=1600V Te=125°C 1.00 mA
Reuc 'él';gr;ng;@gsistance,Junction to Case per Diode 0.85 KW
R 'él';;rﬁr;;lg;z?ﬂstance@ase to Heatsink per Diode 0.47 KIW
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IGBT, #3)-%7% #%/IGBT,Brake-Chopper-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Value Units
Collector-Emitter Voltage
\Y, . 1200
OFS | b ft- 5 i P P v
Gate-Emitter Peak Voltage
Y, R 120
CES | - S 1 1 o P v
Continuous Collector Current
I . X NN Tc =100°C 25
O | e R R R c A
Pulsed Collector Current
I . tp=1 50
OM | e v A 5 W P Sl A
Py 20;;;%";? Dissipation Tvj max = 150°C 160 W
K#fiFfE/Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vv Collector to Emitter Saturation Voltage l.=25A Ve = 15V Tvj=25°C 18 v
CE sat 3 N Iy c~ » VGE —
e B Il \
B AR - SRR e R HE Tvj=125C 9 1
Gate-Emitter Threshold Voltage . R
Voetn [ 1 9 lc = 0.25 mA, Ve = Vg, Tvj = 25°C 56 Vv
Collector-Emitter Cut-off Current . o
ICES %%*&-Eﬁj‘ﬁlﬁﬂ:%?ﬁ VCE =1200 V, VGE =0 V, TVJ =25°C 1.0 mA
Gate-emitter Leakage Current . o
lots i A A Vee =0V, Ve =20V, Tvj = 25°C 1000 | nA
h
Qs ;ﬁ; EECﬁarge Veg=-15...+15V 0.4 uC
Cies Izput Cipamtance 15 nE
LTPNGER S Vee=25V,f=1MHz,
Cres Reverse Transfer Capacitance Vee=0V 0.05 nE
S IA) A i LA .
tdon Turn-on Delay Time Tvj=25¢ 10 nS
10 ZE IR
FHRSERE T Tvj=125C 26
ir Rise Time TVj=25°C 234 S
b T[] Tvj=125C 271
Turn-off Delay Time Tvj=25C 140
tdoff |.._ ., L] nS
S W7 FiE SR B[] Ve=600V,Ic=25A, Tvj=125C 210
RG=1501VGE=i15V ] R
«  |Fall Time Tvj=25"C 488 s
R Tvj=125C 564
Turn-On Switching Loss Per Pulse Tvj=25C 4
Eon W EEAE i mJ
JRBBUEHE R Tvj=125C 6
Turn-off Energy Loss Per Pulse Tvj=25C 3
Eoff W AT B mJ
BrrEae Tvj=1251C 4
lsc SC Data Vee =15V, Vcec = 600V, tp < 10 ps 78 A
T ER A Veem < 1200V, Tvj = 1257C
Thermal Resistance,Junction to Case
Rine | 4541, ] per IGBT 0.95 K/W
Thermal Resistance,Case to Heatsink
RincH SR IS per IGBT 0.52 K/W
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iR, #3h-%1ik 2¢/Dioade,Brake-Chopper-Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Symbol Parameter Value Units
Repetitive Peak Reverse Voltage
\Y, s 1200 Y
RRM | 1) 28 52 e P TS
| Diode Continuous Forward Current 15 A
P ESIE R E R R
| Diode Maximum Forward Current to=1ms 30 A
P IE ff S T 3 P
RHEE (@ T = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Diode Forward Voltage _ Tvj=25C 17
Ve F Ic=15A Y
[5] D
Tvj=125C 1.6
ar Recovered Charge Tvj=257C 2:3 uC
IR
L Tvj=1251C 3
rm Peak Reverse Recovery Current Tvj=25C 15 A
S e Pk U A FEL IR TVi=125°C 18
- = 15A, Vg = 600 V, vIZ
Rg=15Q, Vge =-15V
. 6= 150, Vo =15 Tvj=25C 260
trr Reverse Recovery Time nS
PRI
SRR Tvj=125C 310
Erec Reverse Recovery Energy Tvj=25¢ 0.9 mJ
m) K i
ST Tvj=1251C 13
Thermal Resistance,Junction to Case .
Rinc LA per Diode 1.50 K/W
Thermal Resistance,Case to Heatsink .
RincH e B per Diode 0.82 K/w
FURE R A B HE/NTC Thermistor, f#E{E(@ TC = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
HUE HL A
Res  [Rated resistance 5 kQ
R100_x005f 1{m & — 10n° -
ARIR 1 peviation of R100 Te =1007C, Rygo = 4930 -5 5 %
RIS
Pas Power dissipation 20 m/wW
I Ry = Ros exp [Basso(1/T; - 1/(298,15 K)] 3375 K
2550 1B-value ’
Bosio |01 Ry = Ros exp [Boseo(1/T; - 1/(298,15 K))] 3411 K
2580 1B-value ’
Basiioo |2 Ry = Ras exp [Basoo(1/T, - 1/(298,15 K))] 3433 K
25/100 B'Value ’
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Module
Symbol Parameter Conditions Min. Typ. Max. Unit
VisoL L%‘Z;;;’%;; Voltage RMS, = 50 Hz, t = 1 min 2500 v
Tvj max %@?;E Junction Temperature 150 .
Tvj op (%;}/('egr;t;:%g Junction Temperature -40 150
Tera E%?ﬂgl% Temperature Range 40 125
R ;a%e é; ;g:;;g‘ per Module 0.02 K/W
Ms %ﬁ;ggﬁg;igﬂzg Modul Mounting Recommended(M5) 3 6 Nm
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WS HIGET, AR (HH)

output characteristic IGBT,Inverter (typical)
IC=f(VCE)

VGE=15V

100 | | |
o | 25°C /

- = =125°C p

»
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VeelVl
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R 1IGBT, ¥ T 2R ($EY)

transfer characteristic IGBT,Inverter(typical)
IC=f(VGE)

VCE=20V
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90 25°C / /

1

80 H = = =125°C /
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WHREIGBT, E LA (S1EY)

output characteristic IGBT,Inverter (typical)

IC=f(VCE)
Tvj=125°C
100 .
— . . /GE=9V a
90 ff — - -VGE=11V e ———
— —VGE=13V /,- /
80 H = .= VGE=15V /,‘ —
- = =VGE=17V 1.y
70 '~
VGE=19V /, 7
xXiv;
60 Py
[/ _.
! ° .1
40 //’)’//
30 ,,"./
V'Y _ L.
20 e
/. .
10 74
0
0 1 2 3 4 5 6
VeelV]

FFRIRFEIGBT, LA (HH)
switching losses IGBT,Inverter(typical)
Eon=f(RG),Eoff=f(RG)
VGE=%+15V,IC=50A,VCE=600V

20 :
Eon,Tvj=25°C
18 H .
= = =Eoff,Tvj=25°C
16 |H = - = Eon,Tvj=125°C
14 — —EoffTvj=125°C |Ll= "~ " =T 7'~
,.
12 .
: ' /
€ 10 i
o P ///
8 . /
6 A
4 ; Y
2
0
0 5 10 15 0
Rs[Q]
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FRBFERE E TR (AR

switching losses Diode,Inverter(typical)

BR7SHBEHIGBT, ¥ & 2%

tzrans_l;a:\t thermal impedance IGBT,Inverter Erec=f(RG)
inac=H(t) IF=50A,VCE=600V
1 1 Il LLIIIL 1 9 I
H— Zunc : IGBT|
g | Erec,Tvj=25°C
ke 7 == = Erec,Tvj=125°C
/1
/| 6 N
/ o
N\
g =5 >
< 01 £ AN
'5 f'} o B S
-~
/’. ) \\ Lo
/" 2 ——
i 1 2 a 4 111
n[FAV]: 00,0324 00,1782 00,1728 0,1566 1
s]: 0,01 0,02 0,05 0.1
LT LTI 1 11 0
0,001 0,01 'D[.s‘ll 1 10 0 5 10 15 20
RslQ]
ERRERE CRE SR (AR BESRIBI—IRE R R
forward characteristic of Diode, Inverter(typical) transient thermal impedance Diode,Inverter
IF=F(VF) Zyhuc=f(t)
100 I L4 1D 1 1 L L L1l 1 -
/ ’ H —— Zouc : Diode |
90 25°C
/
/.
80 | = -=-=125C 7
/ /
70 /
[ 1
_ [/l s 4
< 50 ’ = /
r P g
40 [ " (
/ .»’
/ 0,1
30 7 ¢
/ :
20 £
/, / s 1 2 3 4
WKIWE 00486 0.2673 02592 02349 || |||
10 / =sh 001 002 005 01
0 . 0,01 J |“”T | ‘HH”T [ 1]
0 1 ) 3 4 0,001 0,01 iﬂ[.;] 1 10
Ve[V]
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FElafmERE—RE RS (AR)
forward characteristic of Diode, Inverter(typical)
IF=f(VF)

25°C /

1 - --125°C 4

IEefmE AR E, Fwh-Hrikes  (S8)

forward characteristic of Diode, Inverter(typical)

IF=F(VF)
| 7
25°C ,’/
/
— - = =125°C !
!
/
/
7
/
/
/
/
/
/
//'
/
/
V4
/
/
Cd
=
0 0.5 1 1.5 2 2.5

VelV]

Ic[A]
N

100000 T

10000 PN

R[G]

s R IGBT, BB -HTIR R (S2EY)

output characteristic IGBT,Inverter (typical)

IC=f(VCE)
VGE=15V
50 I L4
/
25°C /
/
40 H = =-125C g

20

10

VeelVl

TR R B EUE PR A
NTC-Thermistor-temperature characteristic
R=A(T)

—R(Q)

1000 .

100

0 20 40 60 80 100 120 140 160
Tc[°C]
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B2k B /circuit_diagram_headline

’ 020,21 180 .
o —o] —a 3 19 7 9 4
) 10
& LA 16 o 59 134 129
. 022,23 170 . 1L
$3E R~} /package outlines
45,7+0,3
ol A RiH A fE 'ﬂﬂ[l i [P
] Ll,liU,B
é‘ 38,0£0,3 S
107.7+20.3

79,410,3

42,020,3

45,7£0,3

3.810,3
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