AIKW30N60CT 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 Qe
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
AIKW30N60CT 600V 30A 1.5V 175°C AK30DCT 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 \%
DC collector current, limited by Tyjmax

Tc=25°C Ic 60.0 A
Tc =100°C 30.0

Pulsed collector current, t, limited by Tijmax lepuis 90.0 A
Turn off safe operating area ) 90.0

Vce <600V, T,;<175°C, £, = 1us ’

Diode forward current, limited by Tyjmax

Tc = 25°C value limited by bondwire I 60.0 A
Tc =100°C 30.0

Diode pulsed current, £, limited by Tijmax Irpuis 90.0 A
Gate-emitter voltage Ve 120 V

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 187.0 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 0.6 Nm
Thermal Resistance

. Value .
Parameter Symbol |Conditions Unit

min. ‘ typ. ‘max.

Rw Characteristics

IGBT thermal resistance,? _
junction - case Rin-) - - 0.80 |K/W
Diode thermal resistance,? .
junction - case Rin-o - - 1.05 |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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TRENCHSTOP™ Series

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 = 30.0A
Collector-emitter saturation voltage | Vcesat T,j=25°C - 150 | 205 | V
T,j=175°C - 1.90 -
Vee = 0V, [ = 30.0A
Diode forward voltage Ve T,=25°C - 165 | 205 | V
T.,;=175°C - 1.60 -
Gate-emitter threshold voltage Veewy |lc = 0.43mA, 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 - 750 -
Gate-emitter leakage current Ices Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Os Vce = 20V, Ic = 30.0A - 16.7 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 1630 -
Output capacitance Coes Vce = 25V, Vee = 0V, f = 1MHz - 108 - pF
Reverse transfer capacitance Cres - 50 -
Vee = 480V, Ic = 20.0A,
Gate charge Qs Ve = 15V - |167.0 - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
Short circuit collector current Vee = 15.0V, Ve <400V,
Max. 1000 short circuits Ieiscy fsc < 5ps - 275 - 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, - 23 - ns
Rise time t Vee =400V, fc = 30.0A, - 21 - ns
. Vee = 0.0/15.0V,
Turn-off delay time fa(ofr) Rcon) = 10.6Q, Rom = 10.6Q, - 254 - ns
Fall time t Lo = 136nH, Co = 39pF - | 46 | - |ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.69 - | mJ
Turn-off energy Eort diode reverse recovery. - o077 | - |mJ
Total switching energy Eis - 1.46 - mJ
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TRENCHSTOP™ Series

Diode Characteristic, at T,; = 25°C

Diode reverse recovery time tr Tj = 25°C, - 85 - ns

Diode reverse recovery charge Qr IVR-=3?)O(())X’ - 0.80 - uC
F= UA,

Diode peak reverse recovery current um die/dt = 910A/us - 16.0 - A

Diode peak rate of fall of reverse

recovery current during f, di/dt - -630 - |Als

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, - 24 - ns
Rise time t Vee =400V, fc = 30.0A, - 26 - | ns
; Vee = 0.0/15.0V,
Turn-off delay time fa(ofr) Recon) = 10.6Q, Ram = 10.6Q, - 292 - ns
Fall time t Lo = 136nH, Co = 39pF - | 90 | - |ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 1.00 - | mJ
Turn-off energy Eui diode reverse recovery. - 1.10 - mJ
Total switching energy Es - 2.10 - mJ
Diode Characteristic, at T,; = 175°C
Diode reverse recovery time tre T,j = 175°C, - 240 - ns
Diode reverse recovery charge Qr IVR—=3‘(1)O(())X, - 2.39 - uC
F= UA,

Diode peak reverse recovery current /im dir/dt = 910A/us - 22.0 - A
Diode peak rate of fall of reverse .
recovery current during t, dii/clt - -320 - |Alus
Datasheet 5 V21
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function of diode current slope
(Vr=400V, Dynamic test circuit in Figure E)
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Package Drawing PG-TO247-3
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N 3 3 ISSUE DATE
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Testing Conditions
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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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