AIKW20N60CT infineon

TRENCHSTOP™ Series

Low Loss DuoPack: IGBT in TRENCHSTOP™ and Fieldstop technology
with soft, fast recovery antiparallel Emitter Controlled diode

Features: C

Automotive AEC-Q101 qualified
Designed for DC/AC converters for Automotive Application
Very low VCE(sat) 1.5V (typ)
Maximum junction temperature 175°C
Dynamically stress tested G
Short circuit withstand time 5us
100% short circuit tested
100% of the parts are dynamically tested
Positive temperature coefficient in Vcesat)
Low EMI
Low gate charge Qo
Green package
Very soft, fast recovery antiparallel Emitter Controlled HE
diode
« TRENCHSTOP™ and Fieldstop technology for 600V
applications offers:
- very tight parameter distribution
- high ruggedness, temperature stable behavior
- very high switching speed

G
C
Applications: E
* Main inverter
+ Climate compressor /N
* PTC heater //e'—\?
* Motor drives A

Qualified

6’ Green

@ Halogen-Free

ﬁ{RoHS

Key Performance and Package Parameters

Type Vce Ic Veesat, Tvi=25°C | Tijmax Marking Package
AIKW20N60CT 600V | 20A 1.5V 175°C AK20DCT PG-TO247-3
Datasheet Please read the Important Notice and Warnings at the end of this document V21
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TRENCHSTOP™ Series

Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage, T,; = 25°C Vce 600 \Y
DC collector current, limited by Tyjmax

Tc=25°C Ic 40.0 A
Tc =100°C 20.0

Pulsed collector current, t, limited by Tyjmax lepuis 60.0 A
Turn off safe operating area ) 60.0

Vce <600V, T,;<175°C, £, = 1us ’

Diode forward current, limited by Tijmax

Tc = 25°C value limited by bondwire Ir 40.0 A
Tc =100°C 20.0

Diode pulsed current, £, limited by Tijmax Irpuis 60.0 A
Gate-emitter voltage Ve 120 \%

Short circuit withstand time
Vee = 15.0V, Vee <400V

Allowed number of short circuits < 1000 tsc Vi
Time between short circuits: = 1.0s
T,;=150°C 5
Power dissipation T¢c = 25°C Plot 166.0 w
Operating junction temperature Ty -40...4175 °C
Storage temperature Tstg -55...+150 °C
Soldering temperature,” °c
wave soldering 1.6mm (0.063in.) from case for 10s 260
Mounting torque, M3 screw
Maximum of mounting processes: 3 M 06 Nm
Thermal Resistance

. Value .
Parameter Symbol |Conditions Unit

min. ‘ typ. ‘max.

Rw Characteristics

IGBT thermal resistance,? _
junction - case Rin-) - - 0.90 |K/W
Diode thermal resistance,? .
junction - case Ring- - - 1.50 |K/W
Thermal resistance .
junction - ambient Ring-a) - - 40 |K/W

" Package not recommended for surface mount application
2 Thermal resistance of thermal grease Runc-s) (Case to heat sink) of more than 0.1K/W not included.
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Electrical Characteristic, at T,; = 25°C, unless otherwise specified

. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage| Vigrices | Vee = 0V, Ic = 0.20mA 600 - - V
Vee = 15.0V, Ic = 20.0A
Collector-emitter saturation voltage | Vcesat T,j=25°C - 150 | 205 | V
T,j=175°C - 1.90 -
Vee = 0V, [ =20.0A
Diode forward voltage Ve T, =25°C - 165 | 205 | V
T.,;j=175°C - 1.60 -
Gate-emitter threshold voltage Veew) |lc =0.29mA, Vce = Vae 4.1 4.9 5.7 V
Vce = 600V, Vee = ov
Zero gate voltage collector current |/ces T.,;=25°C - - 40 | pA
Ty =175°C - 550 -
Gate-emitter leakage current lces Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Os Vce = 20V, Ic = 20.0A - 11.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 1100 -
Output capacitance Coes Ve = 25V, Vee = 0V, f = 1MHz - 71 - pF
Reverse transfer capacitance Cres - 32 -
Vee = 480V, Ic = 20.0A,
Gate charge Qe Ver = 15V - 11200 - nC
Short circuit collector current Vee = 15.0V, Vce <400V,
Max. 1000 short circuits Ieisc) tsc < 5ps - 183 - A
Time between short circuits: = 1.0s T,j=150°C
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time fa(on) T, = 25°C, - 18 - ns
Rise time t Vee =400V, fc = 20.0A, - 14 - ns
. Vee = 0.0/15.0V,
Turn-off delay time faof) Roon) = 12.0Q, Rewn = 12.0Q, - 199 - ns
Fall time t Lo = 131nH, Co = 31pF - | 42 - | ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.31 - | mJ
Turn-off energy Eui diode reverse recovery. . 0.46 . mJ
Total switching energy Eis - 0.77 - mJ
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Diode Characteristic, at T,; = 25°C

Diode reverse recovery time tr Tj = 25°C, - 41 - ns

Diode reverse recovery charge Qr I\/R_zz‘éOSX’ - 0.31 - uC
F= UA,

Diode peak reverse recovery current um die/dt = 880A/us - 13.3 - A

Diode peak rate of fall of reverse

recovery current during t, dir/dt - =711 - |Alps

Switching Characteristic, Inductive Load

. Value .

Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 175°C
Turn-on delay time fa(on) T, = 175°C, - 18 - ns
Rise time t Vee =400V, fc = 20.0A, - 18 - | ns
; Vee = 0.0/15.0V,
Turn-off delay time fa(ofr) Rcon) = 12.0Q, Ram = 12.0Q, - 223 - ns
Fall time t Lo =131nH, Co = 31pF - | 76 | - |ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.51 - | mJ
Turn-off energy Eui diode reverse recovery. . 0.64 . mJ
Total switching energy Ess - 1.15 - mJ
Diode Characteristic, at T,; = 175°C
Diode reverse recovery time tie T,j = 175°C, - 176 - ns
Diode reverse recovery charge Qr IVR—=2‘(1)O(())X, - 1.46 - uC
F = 2U.UA,

Diode peak reverse recovery current /im dir/dt = 880A/us - 18.9 - A
Diode peak rate of fall of reverse .
recovery current during t, dii/clt - -467 - |Alys
Datasheet 5 V21
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Figure 1. Power dissipation as a function of case
temperature
(T;=175°C)
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Figure 3. Typical output characteristic
(T=25°C)
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Figure 2. Collector current as a function of case
temperature
(Vee=15V, Ti175°C)
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(Vce=20V) a function of junction temperature
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junction temperature of junction temperature
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Figure 17. Typical short circuit collector current as a
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Package Drawing PG-TO247-3
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b4 2.87 3.13 0.113 0.123 0 5
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D2 0.95 1.35 0.037 0.053 EUROPEAN PROJECTION
E 15.70 16.13 0.618 0.635
E1 13.10 14.15 0.516 0.557
E2 3.68 5.10 0.145 0.201 4@ .
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N 3 3 ISSUE DATE
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Testing Conditions
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Revision History
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Revision: 2017-02-09, Rev. 2.1
Previous Revision
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Subjects (major changes since last revision)
2.1 2017-02-09 |Data sheet created
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Trademarks of Infineon Technologies AG

MHVIC™ plPM™ uPFC™, AU-ConvertR™, AURIX™ C166™, CanPAK™, CIPOS™, CIPURSE™, CoolDP™,
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ModSTACK™, my-d™, NovalithiIC™, OPTIGA™, OptiMOS™, ORIGA™, PowlRaudio™, PowIRStage™, PrimePACK™,
PrimeSTACK™, PROFET™, PRO-SIL™, RASIC™, REAL3™ SmartLEWIS™, SOLID FLASH™, SPOC™,
StronglRFET™, SuplRBuck™, TEMPFET™, TRENCHSTOP™, TriCore™, UHVIC™, XHP™  XMC™

Trademarks updated November 2015

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

Published by

Infineon Technologies AG

81726 Miinchen, Germany

© Infineon Technologies AG 2017.
All Rights Reserved.

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.

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

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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