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High speed switching series fifth generation

High speed 5 IGBT in TRENCHSTOP™ 5 technology copacked with RAPID 1
fast and soft antiparallel diode

Features and Benefits: C

High speed H5 technology offering

* Best-in-Class efficiency in hard switching and resonant

topologies

* Plug and play replacement of previous generation IGBTs

* 650V breakdown voltage G E
* Low gate charge Qg

* IGBT copacked with RAPID 1 fast and soft antiparallel diode
* Maximum junction temperature 175°C

* Qualified according to JEDEC for target applications

* Pb-free lead plating; RoHS compliant

» Complete product spectrum and PSpice Models: Vis
http://www.infineon.com/igbt/ Ty B

6’ Green

@ Halogen-Free

ﬁ{RoHS

Applications:

* Solar converters

* Uninterruptible power supplies

» Welding converters

» Mid to high range switching frequency converters

Package pin definition:
* Pin 1 - gate

* Pin 2 & backside - collector
* Pin 3 - emitter

Key Performance and Package Parameters

Type Vce Ic Veesat, Tvi=25°C | Tijmax Marking Package
IKP40N65H5 650V 40A 1.65V 175°C K40EH5 PG-TO220-3
IKW40N65H5 650V 40A 1.65V 175°C K40EH5 PG-TO247-3
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Maximum Ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

Parameter Symbol Value Unit

Collector-emitter voltage, T,; = 25°C Vee 650 \Y,

DC collector current, limited by Tyjmax

Tc=25°C I 74.0 A

Tc =100°C 46.0

Pulsed collector current, f, limited by Tyjmax Icpuls 120.0

Turn off safe operating area ) 120.0

Vce €650V, Ty; £ 175°C, f, = 1us '

Diode forward current, limited by Tyjmax

Tc =25°C I 36.0 A

Tc =100°C 21.0

Diode pulsed current, £, limited by Tyjmax Irpuis 120.0 A

Gate-emitter voltage V. 120

Transient Gate-emitter voltage (f, < 10us, D < 0.010) GE +30

Power dissipation T¢c = 25°C P 250.0 W

Power dissipation Tc = 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-T0O220-3 260 °C
PG-TO247-3 260

Mounting torque, M3 screw

Maximum of mounting processes: 3 M 0.6 Nm

Thermal Resistance

Parameter ‘Symbol ‘Conditions Max. Value Unit

Characteristic

IGBT thermal resistance, .

junction - case Ringo) 0.60 K/wW

Diode thermal resistance, .

junction - case Rini) 1.80 KIW

Thermal resistance Re PG-TO220-3 62 K/W

junction - ambient hia) 1 PG-TO247-3 40

Rev. 2.1, 2015-05-06



Infineon

IKP40N65HS, IKW40N65HS

High speed switching series fifth generation

Electrical Characteristic, at T,; = 25°C, unless otherwise specified

L. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage| Vigrices | Vee = OV, Ic = 0.20mA 650 - - Vv
Vee = 15.0V, Ic = 40.0A
. . T, =25°C - 165 | 2.10
Collector-emitter saturation voltage |Vcesat Ty =125°C ) 185 ) \%
T,;=175°C - 1.95 -
Vee = 0V, [ =20.0A
. T, =25°C - 145 | 1.80
Diode forward voltage Ve T = 125°C ] 140 ) \
T.,;=175°C - 1.40 -
Gate-emitter threshold voltage Veewny  |Ic = 0.40mA, Ve = Ve 3.2 4.0 4.8 V
Vce = 650V, Vee = 0V
Zero gate voltage collector current |/ces T,j=25°C - - 40.0 | pA
T,;=175°C - - 14000.0
Gate-emitter leakage current Ices Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Ots Vce = 20V, Ic = 40.0A - 50.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 2500 -
Output capacitance Coes Vee = 25V, Vee = 0V, f = 1MHz - 50 - pF
Reverse transfer capacitance Cres - 9 -
Vee =520V, Ic = 40.0A,
Gate charge Qe Vo = 15V - 95.0 - nC
Internal emitter inductance
. PG-TO220-3 7.0
measured 5mm (0.197 in.) from Le PG-TO247-3 - 13.0 - nH
case
Switching Characteristic, Inductive Load
L. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time fd(on) T, = 25°C, - 22 - ns
Rise time t Ve =400V, Ic = 20.0A, - 12 - ns
. Vee = 0.0/15.0V,
Turn-off delay time La(off) Raon = 15.0Q, Rewm = 15.0Q, - 165 - ns
Fall time tr Lo = 30nH, Co = 30pF - 13 - ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.39 - | mJ
Turn-off energy Eor diode reverse recovery. - (012 - |mJ
Total switching energy Eis - 0.51 - mJ
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Turn-on delay time fd(on) T, = 25°C, - 19 - ns
Rise time tr Voe =400V, fc = 5.0A, - 4 - ns
. Vee = 0.0/15.0V,
Turn-off delay time ta(ofy Raon) = 15.0Q, Roem = 15.0Q, - 190 - ns
Fall time t Lo = 30nH, Co = 30pF - | 24 | - |ns
Lo, Co from Fig. E .
Turn-on energy Eon Energy losses include “tail” and - 1009 - |md
Turn-off energy Eor diode reverse recovery. - 005 - |mJ
Total switching energy Eis - 0.14 - mJ
Diode Characteristic, at T,; = 25°C
Diode reverse recovery time frr T, = 25°C, - 62 - ns
Diode reverse recovery charge Qr I\/R_zz‘(")oé)X’ - 0.45 - uC
F= . ’
Diode peak reverse recovery current /im die/dt = 1000A/us - 12.5 - A
Diode peak rate of fall of reverse .
recovery current during o din/clt ) -290 - |Abs
Diode reverse recovery time frr T, = 25°C, - 30 - ns
Diode reverse recovery charge Qr IVR_=548£V’ - 0.22 - uC
F=9. )
Diode peak reverse recovery current um die/dt = 1000A/us - 10.7 - A
Diode peak rate of fall of reverse .
recovery current during fo din/alt ) -700 - |Abs
Switching Characteristic, Inductive Load
Value
Parameter Symbol |Conditions : ‘ " ‘ Unit
min. | typ. | max.
IGBT Characteristic, at T,; = 150°C
Turn-on delay time fa(on) T, = 150°C, - 20 - ns
Rise time t Vee =400V, fc = 20.0A, - 12 - ns
; Vee = 0.0/15.0V,
Turn-off delay time faof) Raon) = 15.0Q, Rewm = 15.0Q, - 195 - ns
Fall time t Lo = 30nH, Co = 30pF - | 22| - |ns
Lo, Co from Fig. E .
Turn-on energy Eon Energy losses include “tail” and - 0.54 - | mJ
Turn-off energy Eor diode reverse recovery. - 02| - |mJ
Total switching energy Es - 0.76 - mJ
Turn-on delay time fa(on) T, = 150°C, - 19 - ns
Rise time t: Vee =400V, fc = 5.0A, - 5 - ns
. Vee = 0.0/15.0V,
Turn-off delay time ta(ofy Raon) = 15.0Q, Reem = 15.0Q, - 240 - ns
Fall time t Lo = 30nH, Co = 30pF - 33 - | ns
Lo, Co from Fig. E .
Turn-on energy Eon Energy losses include “tail” and - 0.15 - | mJ
Turn-off energy Eot diode reverse recovery. - 0.07 - md
Total switching energy Eis - 0.22 - mJ
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Diode Characteristic, at T,; = 150°C

Diode reverse recovery time trr T,; = 150°C, 90 ns

Diode reverse recovery charge Qrr IVR—=2‘(1)08X1 1.00 uC
F = 2U.UA,

Diode peak reverse recovery current /im dir/dt = 1000A/us 17.5 A

Diode peak rate of fall of reverse .

recovery current during t, dlin/clt -220 Alps

Diode reverse recovery time trr T,; = 150°C, 52 ns

Diode reverse recovery charge Qrr IVR_=548£V’ 0.49 uC
F = 9.UA,

Diode peak reverse recovery current fim di/dt = 1000A/us 15.0 A

Diode peak rate of fall of reverse dii/dt -430 Als

recovery current during

Rev. 2.1, 2015-05-06
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Package Drawing PG-T0O220-3
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Package Drawing PG-T0247-3
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S 6.04 6.30 0.238 0.248
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Testing Conditions
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Figure B. Definition of switching losses
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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,
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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.

18 Rev. 2.1, 2015-05-06



X-ON Electronics
Largest Supplier of Electrical and Electronic Components
Click to view similar products for Infineon manufacturer:

Other Similar products are found below :

0209085P001 10TQO045 111-4189PBF 111-4190PBF 16-1870-01 16RIA80 1EBN1001IAEXUMA1 1EDO020112-B2 1EDO020I12B2XUMA1
1EDO20112-BT 1EDO020112BTXUMA1 1EDO020112-F 1EDO020112-F2 1ED020I12F2XUMA1 1EDO20112FA2 1EDO020112FA2XUMA?2
1EDO20112-FT 1EDO020I12FTA 1EDO020I12FTAXUMAZ2 1ED3120MU12HXUMA1 1ED3121IMU12HXUMA1 1ED3122MC12HXUMA1
1ED3122MU12HXUMA1 1ED3123MC12HXUMA1 1ED3123MU12HXUMA1 1ED3124MC12HXUMA1 1ED3124MU12HXUMA1
1ED3131MU12HXUMA1 1ED3140MU12FXUMA1 1ED3141MU12FXUMA1 1ED3142MU12FXUMA1 1ED3241MC12HXUMA1
1ED3321MC12NXUMA1 1ED3323MC12NXUMA1 1ED3431MU12MXUMA1 1ED3461IMU12MXUMA1 1ED3491IMC12MXUMA1
1ED3491IMU12MXUMA1 1ED3860MU12MXUMA1 1ED3890MU12MXUMA1L 1ED44173NO1BXTSA1 1ED44175N01BXTSA1
1ED44176NO1IFXUMA1 1EDB7275F 1EDB7275FXUMA1 1EDB8275FXUMAL 1EDB9275FXUMA1 1EDCO5112AHXUMAL1L
1EDC10112MHXUMA1 1EDC20H12AH



https://www.xonelec.com/manufacturer/infineon
https://www.xonelec.com/mpn/infineon/0209085p001
https://www.xonelec.com/mpn/infineon/10tq045
https://www.xonelec.com/mpn/infineon/1114189pbf
https://www.xonelec.com/mpn/infineon/1114190pbf
https://www.xonelec.com/mpn/infineon/16187001
https://www.xonelec.com/mpn/infineon/16ria80
https://www.xonelec.com/mpn/infineon/1ebn1001aexuma1
https://www.xonelec.com/mpn/infineon/1ed020i12b2
https://www.xonelec.com/mpn/infineon/1ed020i12b2xuma1
https://www.xonelec.com/mpn/infineon/1ed020i12bt
https://www.xonelec.com/mpn/infineon/1ed020i12btxuma1
https://www.xonelec.com/mpn/infineon/1ed020i12f
https://www.xonelec.com/mpn/infineon/1ed020i12f2
https://www.xonelec.com/mpn/infineon/1ed020i12f2xuma1
https://www.xonelec.com/mpn/infineon/1ed020i12fa2
https://www.xonelec.com/mpn/infineon/1ed020i12fa2xuma2
https://www.xonelec.com/mpn/infineon/1ed020i12ft
https://www.xonelec.com/mpn/infineon/1ed020i12fta
https://www.xonelec.com/mpn/infineon/1ed020i12ftaxuma2
https://www.xonelec.com/mpn/infineon/1ed3120mu12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3121mu12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3122mc12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3122mu12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3123mc12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3123mu12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3124mc12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3124mu12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3131mu12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3140mu12fxuma1
https://www.xonelec.com/mpn/infineon/1ed3141mu12fxuma1
https://www.xonelec.com/mpn/infineon/1ed3142mu12fxuma1
https://www.xonelec.com/mpn/infineon/1ed3241mc12hxuma1
https://www.xonelec.com/mpn/infineon/1ed3321mc12nxuma1
https://www.xonelec.com/mpn/infineon/1ed3323mc12nxuma1
https://www.xonelec.com/mpn/infineon/1ed3431mu12mxuma1
https://www.xonelec.com/mpn/infineon/1ed3461mu12mxuma1
https://www.xonelec.com/mpn/infineon/1ed3491mc12mxuma1
https://www.xonelec.com/mpn/infineon/1ed3491mu12mxuma1
https://www.xonelec.com/mpn/infineon/1ed3860mu12mxuma1
https://www.xonelec.com/mpn/infineon/1ed3890mu12mxuma1
https://www.xonelec.com/mpn/infineon/1ed44173n01bxtsa1
https://www.xonelec.com/mpn/infineon/1ed44175n01bxtsa1
https://www.xonelec.com/mpn/infineon/1ed44176n01fxuma1
https://www.xonelec.com/mpn/infineon/1edb7275f
https://www.xonelec.com/mpn/infineon/1edb7275fxuma1
https://www.xonelec.com/mpn/infineon/1edb8275fxuma1
https://www.xonelec.com/mpn/infineon/1edb9275fxuma1
https://www.xonelec.com/mpn/infineon/1edc05i12ahxuma1
https://www.xonelec.com/mpn/infineon/1edc10i12mhxuma1
https://www.xonelec.com/mpn/infineon/1edc20h12ah

