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AIKQ120N75CP2
EDT2 IGBT

EDT2 IGBT and emitter controlled diode in TO247PLUS package

Features

« Vg =750V

« 1c=120A

+ 750V collector-emitter blocking voltage capability

+ Suitable for 470 V Vpc systems and increase overvoltage margin for 400 V Vp¢ systems
« Very low V¢g(sat), 1.30 V at Icpom = 120 A, 25°C

« Short circuit robusttc=5psatVeg =470V, Vg =15V

+ Self limiting current under short circuit condition

+ Positive thermal coefficient and very tight parameter distribution for easy paralleling

+ Drop-in replacement for previous generation devices Ic =120 A, T, = 100°C ¢ b

+ Excellent current sharing in parallel operation &

+ Smooth switching characteristics, low EMI signature ;ﬁ
ARG alfied

+ Low gate charge Qg

+ Simple gate drive design {aad Eras
« Co-packed with fast soft recovery emitter controlled 3 diode e

« TO247PLUS package with high creepage distance ° Bt

+ High reliability

Potential applications
« XEV traction inverter

« DC-link discharge switch -
+ Automotive aux-drives o RoHS
Product validation

+ Qualified for automotive applications

+ Qualified according to AEC-Q101

Description

#) Halogen-Free

Type Package Marking
AIKQ120N75CP2 PG-TO247PLUS-3 AKQ12FCP

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.10
www.infineon.com 2022-03-16


https://www.infineon.com

QlljﬁzltzBonscpz Infineon

Table of contents

Table of contents

DESCHIP I ON . ... e e 1
FatUNES . . ..o 1
Potential applications . ........... . i e e e 1
Product validation . ... ... ... e e e 1
Table of contents . ... ... e 2
1 PaCKa g . . .. e e 3
2 ] - PP 3
3 2 1T« - 5
4 Characteristicsdiagrams . ... i i e e e e 7
5 Package outlings . ... . 14
ReVISION NMiStOrY ... ... e e e 15
DS ClaIMEY . . ..o e 16
Datasheet 2 Revision 1.10

2022-03-16



AIKQ120N75CP2

EDT2 IGBT
1 Package
1 Package
Table1 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Internal emitter Lg 13.0 nH
inductance measured 5
mm (0.197 in) from case
Storage temperature Tstg -55 150 °C
Soldering temperature wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s
Thermal resistance, Rih(j-a) 40 K/W
junction-ambient
2 IGBT
Table 2 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Collector-emitter voltage Vce 750 v
DC collector current, Ic T.=25°C 150 A
limited by Tyjmax T.=100°C 120
Pulsed collector current, ty | Icpuise 360 A
limited by Tyjmax
Turn-off safe operating Vees750V, t,=1ps, T,;=175°C 360 A
area
Gate-emitter voltage Ve +20
Transient gate-emitter VGe tp<0.1ps, D<0.01 +30
voltage
Short-circuit withstand tsc Vee 470V, Vge=15V, Allowed number of 5 gs
time short circuits < 1000, Time between short
circuits=1.0s,7,;=25°C

Power dissipation Piot T.=25°C 682 W

T.=100°C 341
Table 3 Characteristic values
Parameter Symbol |Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter Veesat | lc =120 A, Vgg=15V T,j=25°C 1.3 1.5 v
saturation voltage T,;=175°C 1.53
Gate-emitter threshold Veeth  |lc=1.6 mA, Vg = Vg, T=25°C 5 5.8 6.5 Y
voltage
(table continues...)
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AIKQ120N75CP2
EDT2 IGBT
21GBT
Table 3 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Zero gate-voltage collector Ices V=750V, Vgg=0 V T,;=25°C 200 HA
current T,7175°C 4000
Gate-emitter leakage Ices Veg=0V, Vge=20V 100 nA
current
Transconductance Jss Ic=120A, Vcg=20V 90 S
Short-circuit collector Isc Vec =470V, Vge=15V, tgc < 5 ps, Allowed 750 A
current number of short circuits <1000, Time
between short circuits > 1.0's, 7,,=25 °C
Input capacitance Cies Vce=25V, Vge=0V, =100 kHz 13125 pF
Output capacitance Coes Vce=25V, Vge=0V, =100 kHz 337 pF
Reverse transfer Cres Vce=25V, Vge=0V, =100 kHz 59 pF
capacitance
Gate charge Qs Ic =120 A, Vge=15V, V=600V, V=600 V 731 nC
Turn-on delay time tdon Ve =470V, Vge =-8/15V, | T,;=25°C, 71 ns
RGonZSQ, RGOHZSQ, /C:].ZOA
LG:50 nH, CG:?)O pF TVJ =175 OC, 50
Ic=120A
Rise time (inductive load) t, Vce =470V, Vge =-8/15V, | T;=25°C, 69 ns
RGonZSQ, RGOﬁZSQ, IC: 120A
Ls=50 nH, C;=30 pF ij =175 °C, 68
Ic=120A
Turn-off delay time taost | Vce =470V, Vge=-8/15V, | T,;=25°C, 244 ns
RGonZSQ, RGOff:5Q, IC:120A
Ls=50 nH, C;=30 pF T,=175°C, 226
Ic=120A
Fall time (inductive load) te Vee =470V, Vge =-8/15V, | T,;=25°C, 50.5 ns
RGonZSQ, RGOHZSQ, /C:].ZOA
Ls=50 nH, C;=30 pF T, =175 °C, 67
Ic=120A
Turn-on energyl) Eon Ve =470V, Vge =-8/15V, 1j=25 °C, 6.82 mJ
RGon:SQ’ RGOf-f:SQ, IC: 120A
L,=50 nH, C,=30 pF r,=175°C, 23
Ic=120A
Turn-off energy Eoff Ve =470V, Vge =-8/15V, | T,;=25°C, 3.8 mJ
RGonZSQ, RGOff:5Q, IC:120A
L,=50 nH, C;=30 pF T,;=175°C, 47
Ic=120A
(table continues...)
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AIKQ120N75CP2

EDT2 IGBT
3 Diode
Table 3 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vee =470V, Vge =-8/15V, | T;=25°C, 10.3 mJ
RGOI‘\:SQ7 RGOff:507 IC=12OA
Ls=50 nH, C;=30 pF T,= 175°C, 121
Ic=120A
IGBT thermal resistance, Rihjc 0.17 0.22 | K/W
junction to case?
Operating junction Tyj -40 175 °C
temperature
1) Includes reverse recovery losses
2)  Notsubject to production test - specified by simulation.
3 Diode
Table 4 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Diode forward current, I T.=25°C 150 A
limited by Tyjmax T.=100°C 120
Diode pulsed current, Irpulse 360 A
limited by Tyjmax
Power dissipation Piot T.=25°C 375 W
T.=100°C 170
Table 5 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve IF=120A T;=25°C 1.7 1.95 v
T,=175°C 1.74
Diode reverse recovery Qrr Vr<470V, Rgon=4.8 Q T,j=25°C, 3.6 pcC
charge IF=120A,
-dig/dt=1070 A/us
T,;=175°C, 5.3
[e=120A,
-dig/dt = 1055 A/ps
(table continues...)
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AIKQ120N75CP2
EDT2 IGBT
3 Diode
Table 5 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Diode peak reverse lerm Vr<470V, Rgon=4.8 Q T,;=25°C, 33 A
recovery current IF=120A,

-dig/dt =1070 A/ps

T,;=175°C, 43

Ir=120A,

-dig/dt = 1055 A/ps
Reverse recovery energy Erec VR<4T0V, Vge=-8/15V, |T,;=25°C, 1.2 mJ

Rgon=4.8 Q,L,=50nH, |/r=120A,
Cs=30pF -dig/dt =1070 A/ps

T,;=175°C, 16

[e=120A,

-dig/dt = 1055 A/ps
Diode thermal resistance, Rihjc 0.31 0.4 K/W
junction to case?
Operating junction Tyj -40 175 °C
temperature
1) Note subject to test
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4 Characteristics diagrams

4 Characteristics diagrams
Power dissipation as a function of case temperature, |Collector current as a function of case temperature,
IGBT IGBT
Piot = f(T¢) lc=1f(T¢)
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4 Characteristics diagrams

Typical transfer characteristic, IGBT

Typical collector-emitter saturation voltage as a

lc = f(Vge) function of junction temperature, IGBT
Veg=20V Veesat = f(Ty)
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Typical switching times as a function of collector
current, IGBT
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Typical switching times as a function of gate resistor,
IGBT
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EDT2 IGBT
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4 Characteristics diagrams

Typical switching times as a function of junction
temperature, IGBT

t= f(ij)

Typical Gate-emitter threshold voltage as a function
of junction temperature, IGBT

Veeth = f(Ty)
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Typical switching energy losses as a function of gate
resistor, IGBT
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Typical switching energy losses as a function of
collector current, IGBT

E=f(lc)
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4 Characteristics diagrams
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Typical switching energy losses as a function of Typical switching energy losses as a function of
junction temperature, IGBT collector emitter voltage, IGBT
E=f(Ty) E="f(Vce)
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4 Characteristics diagrams

Typical Short circuit withstand time as a function of | Typical short circuit collector current as a function of

gate-emitter voltage, IGBT gate-emitter voltage, IGBT
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4 Characteristics diagrams

Typical reverse recovery time as a function of diode

current slope, Diode
ty = f(diF/dt)
VR =470V, |z =120.0 A

Typical reverse recovery charge as a function of diode
current slope, Diode

Q= f(diF/dt)
V=470V, I =120.0 A
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Typical reverse recovery current as a function of diode

current slope, Diode
Irr: f(diF/dt)
VR =470V, Iz =120.0 A

Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope, Diode
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Typical diode forward voltage as a function of Typical diode forward current as a function of forward
junction temperature, Diode voltage, Diode
Ve =£(Ty) lF=f(Ve)
25 450
1,=30A T,=25°C
y y
—— — |, =60A 400 |——— T1,7175°C /
------ 1,=120A
2.0 350
300
1.5
— m————— 250
s | TTTTTTmmm—- - =
=" -
200
1.0
1501
0.5 1001
50
0.0 T T T T T 0
25 50 75 100 125 150 175 0 1 2 3 4
T.(°C) V. (V)
vi F
Datasheet 13 Revision 1.10

2022-03-16



AIKQ120N75CP2
EDT2 IGBT

5 Package outlines

5 Package outlines
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Package Drawing PG-TO247PLUS-3
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Document revision Date of release | Description of changes

1.00 2022-02-16 Final datasheet
1.10 2022-03-16 Updated VF and Rthjc
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Edition 2022-03-16
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2022 Infineon Technologies AG
All Rights Reserved.

Do you have a question about any
aspect of this document?

Email: erratum@infineon.com

Document reference
IFX-ABB226-002

All referenced product or service names and trademarks are the property of their respective owners.

IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, 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.

In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.


mailto:erratum@infineon.com

	Description
	Features
	Potential applications
	Product validation
	Table of contents
	1 Package
	2 IGBT
	3 Diode
	4 Characteristics diagrams
	5 Package outlines
	Revision history
	Disclaimer

