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Parameter Symbol Value Unit
Collector-emitter voltage, T,;> 25°C Vee 650 Vv

DC collector current, limited by Tjmax Tc

=25°C Ic 74.0 A
Tc=100°C 46.0

Pulsed collector current, t, limited by Tyjmax leputs 120.0 A
Turn off safe operating area

Vee < 650V, Tyj< 175°C, t,= 1us - 120.0 A
Diode forward current, limited by Tijmax Tc=

25°C Ie 36.0 A
Tc=100°C 21.0

Diode pulsed current, tplimited by Tjmax Trputs 120.0 A
Gate-emitter voltage 120

Transient Gate-emitter voltage (t,< 10us, D <0.010) Vee +30 v
Power dissipation T.=25°C Power p 250.0 W
dissipation T¢c=100°C ot 125.0

Operating junction temperature Ty -40...+175 °C
Storage temperature Tstg -55...+150 °C
Soldering temperature,

wave soldering 1.6mm (0.063in.) from case for 10s PG-TO220-3 260 °C

PG-T0247-3 260

Mountlngtorque, M3 screw Maximum M 06 Nm
of mounting processes: 3
AR

Parameter ‘Symbol ‘Conditions Max. Value | Unit
IGBT thermal resistance, junction Ringe 0.60 K/W
- case

Plodg thermal resistance, Rogo 1.80 K/W
junction - case

Thermal resistance R PG-T0220-3 62 K/W
junction - ambient thiy2) PG-T0247-3 40
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BT, WF r,=25°CIKHET, BRIEFEMAE

. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
BERY
Collector-emitter breakdown voltage |Verces |Vee=0V, Ic=0.20mA 650 - - v
Vee=15.0V, Ic=40.0A
T.j=25°C - , ,
Collector-emitter saturation voltage  |Vcesar ijz 125°C - igg 2 _10 Vv
T,;=175°C - 1.95 -
Vee= 0V, I[r=20.0A
. T,;=25°C - 145 | 1.80
Diode forward voltage Ve T,=125°C ] 1.40 N \
T,;=175°C - 1.40 -
Gate-emitter threshold voltage Vee(th) Ic=0.40mA, Vee= Vee 3.2 4.0 4.8 v
VCE: 650V, VGF_: ov
Zero gate voltage collector current  |lces T,;=25°C - - 40.0 | pA
T,;=175°C - - |4000.0
Gate-emitter leakage current lces Vee= 0V, Vge=20V - - 100 | nA
Transconductance gss Vee=20V, Ic=40.0A - 50.0 - S
B, UF r=25cKHET, BRIESEHIE
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
DS
Input capacitance Cies - 2500 -
Output capacitance Coes Vee= 25V, Ve = 0V, f= IMHz - 50 - pF
Reverse transfer capacitance Cres - 9 -
Vcc = 520V, /c = 400A,
Gate charge Qs Vee= 15V - 95.0 - nC
Internal emitter inductance
. PG-T0220-3 7.0
measured 5mm (0.197 in.) from Le PG-T0247-3 - 13.0 - nH
case
FXAFME. BERE
. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
IGBT 4514, MTFT1,;=25CFHT
Turn-on delay time td(on) T,;=25°C, - 22 - ns
ise ti V=400V, Ic=20.0A, ] _
Rise time tr Vee= 0.0/15.0V, 12 ns
Turn-off delay time ta(ofy Rs(on)= 15.0Q, Ry = 15.00, - 165 - ns
: Lo =30nH, Co =30pF
Fall time & ’ - 13 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.39 - mJ
Turn-off energy Eux diode reverse recovery. - 0.12 - mJ
Total switching energy Ess - 0.51 - mJ

Rev. 2.1, 2015-05-06



Infineon

IKP4ONG65H5, IKW40N65H5

FHRAEERHFXRT
Turn-on delay time tacon) T,;=25°C, - 19 - ns
. . Vcc = 400V, Ic = 50A, _ _
Rise time tr Vee= 0.0/15.0V, 4 ns
Turn-off delay time td(of) Rs(on)= 15.0Q, Ry = 15.00, - 190 - ns
Fall time ts Lo =30nH, Cq:30pF - 24 - ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.09 - | mJ
Turn-off energy Euq diode reverse recovery. - 0.05 - mJ
Total switching energy Ess - 0.14 - mJ
“iRENN, 1y=25C
Diode reverse recovery time te T, = 25°C, - 62 - ns
Diode reverse recovery charge On YR2=0 ‘B?AOV’ Ie - 0.45 - uc
Diode peak reverse recovery current  |/m dip/c}t=’1000A/us - 125 - A
Diode peak rate of fall of reverse .
recovery current during t, dir/dt - -290 - |Aus
Diode reverse recovery time te Ty = 25°C, - 30 - ns
Diode reverse recovery charge Qn YR;O‘;\OOV’ le - 0.22 - pc
Diode peak reverse recovery current  |/m dir/dt = 1000A/us - 10.7 - A
Diode peak rate of fall of reverse .
recovery current during t, dlir/dit - -700 - |Aws
FXREGME. BEAH
. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
IGBT #51%, T.,=150°C
Turn-on delay time td(on) T,;=150°C, - 20 - ns
. Vee =400V, Ic= 20.0A, - -
Rise time tr Vee= 0.0/15.0V, 12 ns
Turn-off delay time ta(ofy Rs(on)= 15.0Q, Ry = 15.00, - 195 - ns
- Lo =30nH, Co =30pF
Fall time t ’ - 22 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.54 - mJ
Turn-off energy Eux diode reverse recovery. - 0.22 - mJ
Total switching energy Ess - 0.76 - mJ
Turn-on delay time td(on) T,;=150°C, - 19 - ns
. . Vcc = 400V, Ic = SOA, _ ~
Rise time tr Vee=0.0/15.0V, 5 ns
Turn-off delay time ta(of Rs(on)= 15.0Q, Ry = 15.00, - 240 - ns
: Lo =30nH, Co =30pF
Fall time t ’ - 33 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.15 - mJ
Turn-off energy Eux diode reverse recovery. - 0.07 - mJ
Total switching energy Ess - 0.22 - mJ
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—RERME, 1i=150°C
Diode reverse recovery time ter T,=150°C, Vk - 90 - ns
Diode reverse recovery charge Qn ;;gOAV’ k= - 1.00 - pc
Diode peak reverse recovery current  |/im diF./dt’: 1000A/us - 175 - A
Diode peak rate of fall of reverse .
recovery current during t, dii/dt - -220 - | Aus
Diode reverse recovery time tr T,=150°C, Vk - 52 - ns
Diode reverse recovery charge o ; g(/iov’ le= - 0.49 - uc
Diode peak reverse recovery current  |/m d}F/d’tz 1000A/ps - 15.0 - A
Diode peak rate of fall of reverse .
recovery current during t, dir/dt - -430 - |Aus
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MIN MAX MIN MAX DOCUMENT NO.
A 4.30 457 0.169 0.180 78800003318
Al 1.17 1.40 0.046 0.055
A2 2.15 2.72 0.085 0.107 scate 0
b 0.65 0.86 0.026 0.034
b1 0.95 1.40 0.037 0.055
b2 0.95 1.15 0.037 0.045
b3 0.65 115 0.026 0.045 .
c 0.33 0.60 0.013 0.024
D 14.81 15.95 0.583 0.628 EUROPEAN PROJECTION
D1 8.51 9.45 0.335 0.372
D2 12.19 13.10 0.480 0.516
E 9.70 10.36 0.382 0.408 %@u
E1 6.50 8.60 0.256 0.339
¥ 254 SHL ISSUE DATE
el 5.08 0.200 Erylt
N 3 3
H1 5.90 6.90 0.232 0.272 REVISION
L 13.00 14.00 0.512 0.551 06
L1 - 4.80 - 0.189
oP 3.60 3.89 0.142 0.153
Q 2.60 3.00 0.102 0.118
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E1 1310 1415 0516 0.557

E2 3.68 510 0145 0.201 G

E3 100 2.60 0,039 0107

e 544 (BSC) 0.214 (BSC)

N 3 3 ISSUE DATE
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Q 549 6.00 0716 0.236 05

S 6.04 6.30 0.238 0.248

16 Rev. 2.1, 2015-05-06



Infineon

IKP4ON65H5, IKW40N65H5

Zaxl \_&I_\
BHRABERAXRY
Wit &4
Vee(® L
90% V,
I GE
di./at Ot" - é :'a}
/ m
trv
I e £ et fy -]
S, A 10% Vi ) ¥ ’
\ C ~ |
0 t
l(t) ; QA N-Qy 10% /
" dl st |v,
— 90%
[~ 90% I, 0% I
0%l Yo, | A 9%k . Figure C. Definition of diode switching
v characteristics
Vee()
/\ & ~ r7n
Ti ()
)
R t oo r
d(om b rd(am 4

Figure A. Definition of switching times

Vel
—_— 90% Vi,
« / t
le®
2% Iy
= t
Vieel®)
B
@
f
= [ Vexpxet Epe [ Veexfxat
t t 2% V.
1 3} 3 CE
«
t1 t2 tS t4
Figure B. Definition of switching losses
17

%
cc

Figure D.

Thermal equivalent cwcwt

L

Figure E.

DUT
(Diode

gazs

DUT
(IGBT)

el o

Dynamic test circuit
Parasitic inductance L,
parasitic capacitor C,
relief capacitor C,,

(only for ZVT switching)

Rev. 2.1, 2015-05-06



imeon IKP40N65H5, IKWA0N65H5

EARESEFXRT!

&ITiER

IKP40N65H5, IKW40N65H5

Revision: 2015-05-06, Rev. 2.1

2 ABIT hins

Revision |Date Subjects (major changes since last revision)

1.1 2012-11-09 Preliminary data sheet

1.2 2013-12-18 New Marking Pattern

13 2014-12-04  |Minor changes Fig.1, Fig.14 and typ. Eoff at 150°C =0.22mJ
2.1 2015-05-06 Final data sheet

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all? Your
feedback will help us to continuously improve the quality of this document.

Please send your proposal (including a reference to this document) to: erratum@infineon.com

Published by

Infineon Technologies AG 81726
Munich, Germany

81726 Miinchen, Germany

© 2015 Infineon Technologies AG All
Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics.With
respect to any examples or hints given herein, any typical values stated herein and/or any information regarding the application
of the device, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without
limitation, warranties of non-infringement of intellectual property rights of any third party.

Information
For further information on technology, delivery terms and conditions and prices, please contact the nearest Infineon Technologies
Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in

question, please contact the nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or
automotive, aviation and aerospace applications or systems only with the express written approval of Infineon Technologies, if a
failure of such components can reasonably be expected to cause the failure of that life-support, automotive, aviation and
aerospace device or system or to affect the safety or effectiveness of that device or system. Life support devices or systems are
intended to be implanted in the human body or to support and/or maintain and sustain and/or protect human life.If they fail, it
is reasonable to assume that the health of the user or other persons may be endangered.
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