AIKB20N60CT infineon

TRENCHSTOP™ Series

Low Loss DuoPack: IGBT in TRENCHSTOP™ and Fieldstop technology
with soft, fast recovery anti-parallel 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 150°C
Dynamically stress tested G E
Short circuit withstand time 5us
Positive temperature coefficient in Vcesat)
Low EMI
Low Gate Charge
Green Package
TRENCHSTOP™ and Fieldstop technology for 600V
applications offers:
- very tight parameter distribution
- high ruggedness, temperature stable behavior
- very high switching speed

Applications:

¢ Main inverter E
* Climate compressor

« PTC heater

* Motor drives

=
0 ¢

Qualified

= (Green
(@, Halogen-Free

ﬁ{RoHS

Key Performance and Package Parameters

Type Vce Ic Veesat, Tvi=25°C | Tijmax Marking Package
AIKB20N60CT 600V | 20A 1.5V 150°C AK20DCT PG-TO263-3
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 I 40.0 A
Tc =100°C 20.0

Pulsed collector current, t, limited by Tijmax lepuis 60.0 A
Turn off safe operating area Vce < 600V, T,; < 150°C" - 60.0 A
Diode forward current, limited by Tyjmax

Tc=25°C I 40.0 A
Tc =100°C 20.0

Diode pulsed current, £, limited by Tyjmax Irpuls 60.0 A
Gate-emitter voltage Vee 120 \Y,

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

Allowed number of short circuits < 1000 tsc VK]
Time between short circuits: > 1.0s

T, =150°C 5

Power dissipation Tc = 25°C Prot 156.0 w
Operating junction temperature Ty -40...+150 °C
Storage temperature Tsig -40...+150 °C

Soldering temperature, °C
reflow soldering (MSL1 according to JEDEC J-STA-020) 260

Thermal Resistance

L. Value .

Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.

Rw Characteristics
IGBT thermal resistance, _
junction - case Ring-) - - 0.90 |K/W
Diode thermal resistance, .
junction - case Rin-c - - 1.50 |K/W
Thermal resistance, min. footprint _
junction - ambient Ringa) i i 65 KW
Thermal resistance, 6cm? Cu on
PCB Ring-a) - - 40 |K/W
junction - ambient

REFSIT
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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 = 20.0A
Collector-emitter saturation voltage | Vcesat T,j=25°C - 150 | 205 | V
T, =150°C - 1.85 -
Vee = 0V, [ =20.0A
Diode forward voltage Ve T,=25°C - 165 | 205 | V
T, =150°C - 1.65 -
Gate-emitter threshold voltage Veewy |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
T, =150°C - 550 -
Gate-emitter leakage current Ices Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Os Vce = 20V, Ic = 20.0A - 11.0 - S
Integrated gate resistor re none Q
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 Vce = 25V, Vee = 0V, f = 1MHz - 71 - pF
Reverse transfer capacitance Cres - 32 -
Vee = 480V, Ic = 20.0A,
Gate charge Qe Ve = 15V - |1200| - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 7.0 - nH
case
Short circuit collector current Vee = 15.0V, Vce <400V,
Max. 1000 short circuits leisc) fsc < 5us - 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 =600V, fc = 20.0A, - 14 - ns
; Vee = 0.0/15.0V,
Turn-off delay time fa(off) Rcon) = 12.0Q, Rom = 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
Datasheet 4 V21
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TRENCHSTOP™ Series

Diode Characteristic, at T,; = 25°C

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

Diode reverse recovery charge Qr IVR-=2((5)O(())X - 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 dir/dlt - 711 - |Alps

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, - 18 - ns
Rise time th Vee = 600V, fc = 20.0A, - 17 - | ns
; Vee = 0.0/15.0V,
Turn-off delay time fa(ofr) Recon) = 12.0Q, Rom = 12.0Q, - 217 - ns
Fall time t Lo =131nH, Co = 31pF - |70 | - |ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.47 - | mJ
Turn-off energy Eort diode reverse recovery. - |060| - |mJ
Total switching energy Es - 1.07 - mJ
Diode Characteristic, at T,; = 150°C
Diode reverse recovery time tre T; = 150°C, - 201 - ns
Diode reverse recovery charge Qr IVR—=2?)O(())X - 1.28 - uC
F= UA,

Diode peak reverse recovery current /im dir/dt = 800A/us - 16.6 - A
Diode peak rate of fall of reverse .
recovery current during t, dii/clt - 481 - |Alus
Datasheet 5 V21

2017-02-09



-
AIKB20ONG6OCT (il‘l fineon
TRENCHSTOP™ Series
140 30
120
25
Z 100 <
= e
T 80 @
%) O
2] x 15
0 O
g o0 2
= | \
g o)
o g 10
g 40 g
5 \
20 \
0 0
25 50 75 100 125 150 25 50 75 100 125 150
Tc, CASE TEMPERATURE [°C] Tc, CASE TEMPERATURE [°C]
Figure 1. Power dissipation as a function of case Figure 2. Collector current as a function of case
temperature temperature
(T=150°C) (Vee=215V, Ti150°C)
60 60
Vee=20V /// / VGE=20V\ / /
17V 17V
W DN/// AN v
. 13V N\ N _ 13V,
= NN\/v4 z N\ //
£ 4 11v\\\ / = 4 11\
w w
NN AR\
BN NN/ NN\VV/7
¥ 30 \ \ é:) 30 \
o) / o)
: N 8 \\4
= \JIN = N\
2 20 2 20 / ——
¢ W e N
\ /N \ X
10 10
\
0 T 0
0 1 2 3 4 0 1 2 3 4

Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 3. Typical output characteristic
(T=25°C)

Datasheet

Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 4. Typical output characteristic
(T=150°C)

6 V21
2017-02-09



AIKB20NG6OCT

(infineon

TRENCHSTOP™ Series
40 T
—25°C
— = T=150°C
35

30

25 ;
/
//
20 /

lc, COLLECTOR CURRENT [A]

/
4
15
//
10 /
/
/
/
5 a
/
/
//
0 _-
0 2 4 6 8 10
Ve, GATE-EMITTER VOLTAGE [V]
Figure 5. Typical transfer characteristic
(Vee=10V)
1000 ——
ta(off)
[ tf
J ——— td(on)
""" tr
[
2 100
= S
@ i
=
|_
O]
Z =
T e -
O I B g e ety
2 J I
= s
@ 10
1
0 5 10 15 20 25 30 35 40

Ic, COLLECTOR CURRENT [A]

Figure 7. Typical switching times as a function of
collector current
(inductive load, T=150°C, Vce=400V,
Vee=15/0V, Re=12Q,Dynamic test circuit in
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TRENCHSTOP™ Series
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TRENCHSTOP™ Series
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Package Drawing PG-TO263-3
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Testing Conditions
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Revision History

AIKB20ONGOCT

Revision: 2017-02-09, Rev. 2.1
Previous Revision
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Important Notice

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
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