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AIKBE4ONG65RF5 I
Automotive CoolSiC™ 650V Hybrid Discrete I n fl n eo n

Final datasheet

Automotive CoolSiC™ 650V Hybrid Discrete with TRENCHSTOP™ 5 fast-switching IGBT and CoolSiC™ Schottky
Diode G5

Features

s Veg=650V

< 1c=40A

+ Best-in-class efficiency in hard switching and resonant topologies
+ 650V breakdown voltage

+ Trenchstop™ 5 fast-switching IGBT

+ CoolSiC™ Schottky diode G5

+ Low gate charge Qg

« Maximum junction temperature Tyjmay = 175°C

+ Kelvin emitter connection for optimized switching performance

Potential applications
+ On-board charger
« DC/DC converter

Qualified

Product validation
+ Qualified for Automotive Applications. Product Validation according to AEC-Q100/101

Description

Pin definition:
«Pin1- Gate

« Pin 2 - Kelvin Emitter
« Pin 3...7 - Emitter

« Tab - Collector

TAB
1
2 3.7
Type Package Marking
AIKBE40ONG65RF5 PG-TO263-7-U04 AKE4ERF
Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.00
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AIKBE4ONG65RF5

Automotive CoolSiC™ 650V Hybrid Discrete

1 Package

1 Package

Table 1 Characteristic values

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Tsold 260 °C

IGBT thermal resistance, Rih(j-c) 0.4 0.52 | K/W

junction-case

Diode thermal resistance, Rih(j-) 0.81 1.05 | K/W

junction-case

2 IGBT
Table 2 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Collector-emitter voltage Ve T,j=-40...175°C 650 v
DC collector current, Ic T.=25°C 96 A
limited by Tyjmax T.=100°C 62
Pulsed collector current, ty | Icpuise 120 A
limited by Tyjmax”
Turn-off safe operating Veg=650V, T,;=175°C 120 A
area?/
Gate-emitter voltage?) Vee +20
Transient gate-emitter Ve t,<10ps,D<0.01 130
voltage
Power dissipation? Prot T.=25°C 288 W
T.=100°C 144
1) Not subject to production test. Parameter verified by design/characterization.
Table 3 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat | Ic=40A, Vge=15V T,;=25°C 1.66 2.1 v
saturation voltage T,;=125°C 1.9
T,;=175°C 2.03
Gate-emitter threshold Veeth | lc=0.4 mA, Ve =Vge T,j=25°C 3.2 4 4.8 v
voltage T,,=175°C 2.4

(table continues...)
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2 1GBT
Table 3 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Zero gate-voltage collector Ices V<650V, Vge=0V T,;=25°C 16 120 HA
current T,,=175°C 1000
Gate-emitter leakage Ices Vee=0V,Vge =20V 0.1 100 nA
current
Transconductance Jss Ic=40A,Vcg=20V 50 S
Input capacitance Cies Vee=25V, Vge=0V, f=100 kHz 2200 pF
Output capacitance Coes Vee=25V, Vge=0V, f=100 kHz 200 pF
Reverse transfer res Vee=25V, Vge =0V, f=100 kHz 8.5 pF
capacitance
Gate charge Qg Ic=40A,Vcc=520V,Vge =15V 90 nC
Turn-on delay time tdon) |Vec=400V, Vee=0/15V, |T,;=25°C, 14 ns
RG(on) =9.5 Q, IC =20A
’C?G(gf‘goz 9'F5 Lo=30nH, 17 - 175eC, 13.8
o=3UP lc=20A
Rise time (inductive load) t, Vec =400V, Vge=0/15V, |T,;=25°C, 6 ns
Rs(on) = 9:5 Q, Ic=20A
?G(Sf-go: 9I.:5 Q,L;=30nH, ij =175°C, 76
c=230P lc=20A
Turn-off delay time taofy | Vec =400V, Vge=0/15V, |T,;=25°C, 112 ns
Re(on) =954, Ic=20A
fgg(gfgo: 9|.:5 Q, L;=30nH, T,=175°C, 144
o=2UP Ic=20A
Fall time (inductive load) te Vec =400V, Vge=0/15V, | T,;=25°C, 14 ns
RG(on) =9.5 Q, IC =20A
?G(ngoz 9|.:5 Q,L;=30nH, ij =175°C, 10
o=230P lc=20A
Turn-on energy Eon Ve =400V, Vge =0/15V, T,j=25°C, 0.1 mJ
Ra(on) = 9:5 Q, Ic=20A
?G(Sf-go: 9I.:5 Q,L;=30nH, ij =175°C, 0.13
c=30P lc=20A
Turn-off energy Eof Vec =400V, Vge=0/15V, | T,;=25°C, 0.09 mJ
Re(on) =954, Ic=20A
?G(gfgoz > 0, Lo=30nH, [ —175°C, 0.16
o=2UP Ic=20A
(table continues...)
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Table 3 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Total switching energy Eis Vec =400V, Vge=0/15V, | T,;=25°C, 0.19 mJ

Re(on) =9-5 Q, Ic=20A

gG(gng:sg 0, Lo=30nH, [ —175°C, 0.29

o Ic=20A
Operating junction Tyj -40 175 °C
temperature
Note: Electrical Characteristic, at T,; = 25°C, unless otherwise specified.
Energy losses include “tail” and diode reverse recovery.
3 Diode
Table 4 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VrrM 650 v
voltage
Diode forward current, I T.=25°C 46 A
limited by Tyjmax T.=100°C 30
Diode pulsed current, t, Irpulse 90 A
limited by Tyjmax
Table 5 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve IF=16A T,j=25°C 1.45 1.7 v
T,;=125°C 1.6
T,;=175°C 1.8

Operating junction Tyj -40 175 °C
temperature
Datasheet 5 Revision 1.00
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4 Characteristics diagrams
Power dissipation as a function of case temperature | Collector current as a function of case temperature
Piot = f(T¢) lc=1f(T¢)
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Typical output characteristic
lc=f(Vce)
ij =25°C

Typical output characteristic
lc=f(Vce)
Tyj=175°C
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4 Characteristics diagrams

Typical transfer characteristic

Typical collector-emitter saturation voltage as a

lc = f(Vge) function of junction temperature
Veg=20V Veesat = f(Ty)
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Gate-emitter threshold voltage as a function of

junction temperature

Typical switching times as a function of collector
current

Veeth = f(Ty) t="1(I¢)
[c=0.4mA Vce =400V, ij =175°C,Vge=0/15V,R5=9.5Q
6 1000
typ. Lot
———
s W T~ Laton)
------------ t,
4 100
s -
£ 3 £ e —
=7 + (e R
\ I Pt e
/3"\_:/_,,—" ————————————
27 10 e
l —
0 T T T T T 1 7 T T T T T T
25 50 75 100 125 150 175 0 20 40 60 80 100 120 140 160
T, (°C) I (A)
vj
Datasheet

Revision 1.00
2025-06-10



AIKBE4ONG65RF5
Automotive CoolSiC™ 650V Hybrid Discrete

infineon

4 Characteristics diagrams

Typical switching times as a function of gate resistor
t=f(Rg)

Typical switching times as a function of junction
temperature

Ic=20A, Ty;=175°C, Vcg =400V, Vge = 0/15V t=1(Ty)
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Typical switching energy losses as a function of
collector current

Typical switching energy losses as a function of gate
resistor
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Typical switching energy losses as a function of Typical gate charge
junction temperature Ve = f(Qg)
E=f(Ty)
lc=20 A, Vg =400V, Ve = 0/15V, Rg=9.5Q
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Typical capacitance as a function of collector-emitter

Typical IGBT transient thermal impedance as a

voltage function of pulse width
C=f(Vce) Zin(j-o) = f(tp)
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4 Characteristics diagrams

Typical diode transient thermal impedance as a

Typical diode forward current as a function of forward

function of pulse width voltage
Zih(j-c) = f(tp) Ir = f(V¢)
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5 Package outlines

5 Package outlines
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ALL METAL SURFACES TIN PLATED EXCEPT AREA OF CUT
PACKAGE - GROUP
v PG-TO263-7-U04
MILLIMETERS MILLIMETERS
DIMENSIONS MIN. MAX. DIMENSIONS MIN. MAX.
A 4.30 4.50 E1 9.46
A1 0.00 0.10 e 1.27
b 0.50 0.70 N 7
b1 0.00 0.15 H 15.00
c 0.40 0.60 L 2.50 2.90
c1 117 1.37 L1 0.70 1.30
c2 0.25 THETA - 8.00°
D 9.05 9.45 aaa 0.25
D1 7.30 7.50 bbb 0.10
E 9.80 10.20 ccc 0.05
Figure 1
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6 Testing conditions

6 Testing conditions
Vae® v
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Figure B. Definition of switching losses
Figure 2
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Document revision

Date of release

Description of changes

0.10 2024-11-04 Target datasheet

0.20 2025-04-16 Preliminary datasheet

1.00 2025-06-03 IGBT output and Gate charge plots updated
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All Rights Reserved.

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

Email: erratum@infineon.com

Document reference
IFX-ABD043-003

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.
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