imeon IKW20NGOTA

TrenchStop® Series

Low Loss DuoPack : IGBT in TrenchStop® and Fieldstop technology with soft,
fast recovery anti-parallel Emitter Controlled HE diode
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Automotive AEC Q101 qualified
Designed for DC/AC converters for Automotive Application
Very low Vcegay 1.5V (typ.)
Maximum Junction Temperature 175 °C PG-TO247-3 c®
Short circuit withstand time 5us
TrenchStop® and Fieldstop technology for 600 V applications offers :
- very tight parameter distribution
- high ruggedness, temperature stable behavior
- very high switching speed
Positive temperature coefficient in Vcgsay
Low EMI
Low Gate Charge
Green Package

Very soft, fast recovery anti-parallel Emitter Controlled HE diode

Type Vee Ic | Vegsa,mj=25cc|  Timax Marking Package

IKW20NG60TA | 600V | 20A 1.5V 175°C K20T60A PG-TO247-3

Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage, T; = 25°C Vce 600 Vv
DC collector current, limited by Tjmax Tc=25°C Ic 40

Tc = 100°C 20
Pulsed collector current, £, limited by Tjmax lcputs 60 A
Turn off safe operating area, Vce< 600V, T;<175°C, t,<1us |- 60
Diode forward current, limited by Timax To = 25°C Ie 40

Tc = 100°C 20
Diode pulsed current, &, limited by Tjmax lrpuls 60
Gate-emitter voltage Vge +20 \'%
Short circuit withstand time"

fsc 5 us

Vae = 15V, V<400V, T, < 150°C
Power dissipation T = 25°C Pot 166 W
Operating junction temperature T; -40...+175
Storage temperature Tsig -55...+150 oC
Soldering temperature (wavesoldering only allowed at leads, Teoid 260

1.6mm (0.063 in.) from case for 10s)

" Allowed number of short circuits: <1 000; time between short circuits: >1s.
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imeon IKW20NGOTA

TrenchStop® Series

Thermal Resistance

Parameter Symbol Conditions Max. Value Unit

Characteristic

IGBT thermal resistance, Rinic 0.9 K/W
junction — case

Diode thermal resistance, Rihico 1.5
junction — case

Thermal resistance, Rihsa 40
junction — ambient

Electrical Characteristic, at T = 25 °C, unless otherwise specified

. Value .
Parameter Symbol Conditions - Unit
min. | Typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage | V(gr)ces | Vae=0V, Ic=0.2mA 600 - - \%
Collector-emitter saturation voltage Veesayy | Vee = 15V, Ic=20A
T;=25°C - 1.5 2.05
T;=175°C - 1.9 -
Diode forward voltage VE Vee=0V, lr=20A
T;=25°C - 1.65 2.05
T;=175°C - 1.6 -
Gate-emitter threshold voltage Ve th) Ic=290uA, Vee=VsE 4.1 4.9 5.7
Zero gate voltage collector current Ices Vce=600V, HA
Vge=0V
T;=25°C _ . 40
T=175°C - - 1500
Gate-emitter leakage current lges Vce=0V, Vge=20V - - 100 |nA
Transconductance Ois Vce=20V, Ic=20A - 11 - S
Integrated gate resistor Rgint - Q
Dynamic Characteristic
Input capacitance Ciss Vce=25V, - 1100 - pF
Output capacitance Coss Vge=0V, - 71 -
Reverse transfer capacitance Crss f=1MHz - 32 -
Gate charge Qgate Vcc=480V, Ic=20A - 120 - nC
Vge=15V
Internal emitter inductance Le TO-247-3-21 - 13 - nH
measured 5mm (0.197 in.) from case TO-220-3-1 7
Short circuit collector current le(sc) Vee=15V,tsc<5us - 183.3 - A
Allowed number of short circuits: <1000; time Vee = 400V,
between short circuits: >1s. TJ <150°C
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Infineon

TrenchStop® Series

IKW20NG60TA

Switching Characteristic, Inductive Load, at 7=25 °C

. Value .
Parameter Symbol Conditions - Unit
min. | Typ. ‘ max.
IGBT Characteristic
Turn-on delay time td(on) Tj=25°C, - 18 - ns
. . Vce=400V,Ic=20A,
Rise time t, Var=0/15V. - 14 -
Turn-off delay time ta(off) Rg=12Q, L,=131nH, - 199 -
Fall time t Co=31pF - 42 ;
L,, C,from Fig. E
Turn-on energy Eon Energy losses include . 0.31 . mJ
Turn-off energy Eo s “tail” and diode reverse - 0.46 -
— recovery.
Total switching energy Eis - 0.77 -
Anti-Parallel Diode Characteristic
Diode reverse recovery time ter T;=25°C, - 41 - ns
Diode reverse recovery charge Q. Vr=400V, [=20A, - 0.31 - ucC
Diode peak reverse recovery current | /i dic/dt=880A/ps - 13.3 - A
Diode peak rate of fall of reverse di,./dt - 711 - Alus
recovery current during t,
Switching Characteristic, Inductive Load, at 7=175 °C
. Value .
Parameter Symbol Conditions - Unit
min. | Typ. ‘ max.
IGBT Characteristic
Turn-on delay time td(on) Ti=175°C, - 18 - ns
. . Vcc=400V,Ic=20A,
RISG tlme tr VGE=O/15V, - 18 =
Turn-off delay time td(off) Re=12Q, L,=131nH, - 223 -
Fall time t Co=31pF i 76 ;
L,, C,from Fig. E
Turn-on energy Eon Energy losses include . 0.51 . mJ
Turn-off energy Eoi “tail” and diode reverse - 0.64 -
o recovery.
Total switching energy Eis - 1.15 -
Anti-Parallel Diode Characteristic
Diode reverse recovery time b T;=175°C - 176 - ns
Diode reverse recovery charge Q. Vr=400V, [=20A, - 1.46 - ucC
Diode peak reverse recovery current | /i dir/dt=880A/us - 18.9 - A
Diode peak rate of fall of reverse di,./dt - 467 - Alus
recovery current during t,

Power Semiconductors
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Figure 11. Typical switching times as a
function of junction temperature
(inductive load, Vgg =400V,
Vge= 0/15V, It = 20A, Rz=12Q,
Dynamic test circuit in Figure E)

Power Semiconductors 6

t, SWITCHING TIMES

VGE(th), GATE-EMITT TRSHOLD VOLTAGE

:: td(oﬂ) Pl
L~
L1
/
100ns t,
==
\\
\\
—t
Lt —T |
on) — [ ] ——
A
tf
10ns L

10Q  20Q 30Q2Q 402 50Q2 60Q2 70Q2

R, GATE RESISTOR

Figure 10. Typical switching times as a
function of gate resistor
(inductive load, T,= 175°C,
Vee= 400V, Vge = 0/15V, Ic = 20A,
Dynamic test circuit in Figure E)

7V
V[~
max
— ~__
4Vt— min. e~ —‘\\\\
\\\‘~;i\ \=\\
3V ~\\\\\\\
N
2V
1V
ov
-50°C 0°C 50°C 100°C 150°C

T,, JUNCTION TEMPERATURE

Figure 12. Gate-emitter threshold voltage as
a function of junction temperature
(lc = 0.29mA)

Rev. 2.2 27.08.2013



Infineon

IKW20NG60TA

TrenchStop® Series

") E,, and E include losses L) *) E,, and E include losses
2.4mJ due to diode recovery E, 7 2.4mJ . ‘ v
/ due to diode recovery T ]
%] 4 7] ) 6w
@ 2.0md w4 @3 2.0mJ .
2 / 2 7
o ¢ C L~
— — P
6 1.6mJ (>5 1.6mJ v
E A E ,/ Ev___|
& // 4 & ~
1.2mJ ” 1.2mJ
I 4 / I
O y E. L7 O 1
E 0.8mJ , /"ﬂ/,/ E 0.8mJ 7?4
’ A Z =
40 amy A L~ 40 4md /E ,
/// on
:/ Eon*
0.0mJ ' 0.0mJ
0OA 5A 10A 15A 20A 25A 30A 35A 0Q 150 300 450 600
lc, COLLECTOR CURRENT Rg, GATE RESISTOR
Figure 13. Typical switching energy losses Figure 14. Typical switching energy losses
as a function of collector current as a function of gate resistor
(inductive load, T,= 175°C, (inductive load, T,= 175°C,
Vee = 400V, Vge = 0/15V, Rg=12Q, Ve = 400V, Vge = 0/15V, Ic = 20A,
Dynamic test circuit in Figure E) Dynamic test circuit in Figure E)
*) E,, and E, include losses 2.om £ and £_molude |
; * an include losses
due to diode recovery // £ 1.8m on ts
1.0mJ — * due to diode recovery A1
é , | g 1.6m
S 0.8mJ =" S 1.4mJ »
5 5 o
5 5 1.2mJ
| *
E 0.6mJ ———— E 1.0mJ_E; ///
O Eq _—+—T | 4 O L~
Z — —"1 Z o0.8mJ E —
z - T 08ml ——
S 0.4my —— e s
= S = 0.6mJ
7 + 7% —"] "
W oy | W 0.4mJ ~ E,"
. 1
0.2mJ
0.0mJ 0.0mJ
25°C  50°C 75°C 100°C 125°C 150°C 300V 350V 400V 450V 500V 550V
T,, JUNCTION TEMPERATURE Ve, COLLECTOR-EMITTER VOLTAGE
Figure 15. Typical switching energy losses Figure 16. Typical switching energy losses
as a function of junction as a function of collector emitter
temperature voltage
(inductive load, Vgg =400V, (inductive load, T,= 175°C,
Vae=0/15V, I = 20A, Rg = 12Q, Ve = 0/15V, Ic = 20A, Rs = 12Q,
Dynamic test circuit in Figure E) Dynamic test circuit in Figure E)
Power Semiconductors 7 Rev. 2.2 27.08.2013



Infineon

IKW20NG60TA

TrenchStop® Series

S/

w /
2 15v
5 4
O
> 120v_ A/
o
L // 480V
S 1ov A/
= /
L |
'_
<
(5 /
.
>(-') 5V/

OVonc  30nC _ 60nC _ 90nC _ 120nC

QGcE, GATE CHARGE

Figure 17. Typical gate charge
(lc=20 A)

-

Ic(se)» Short circuit COLLECTOR CURRENT

0Ai2v

14V 16V 18V

Ve, GATE-EMITTETR VOLTAGE

Figure 19. Typical short circuit collector
current as a function of gate-
emitter voltage
(Vce <400V, T, < 150°C)

Power Semiconductors

C, CAPACITANCE

tsc, SHORT CIRCUIT WITHSTAND TIME

inF
Ciss'
100pF l \\ .
X C .
\\ T — 0ss
~ ——
\‘ Crss:
\\\
10pF
ov 10V 20V 30V 40V

Ve, COLLECTOR-EMITTER VOLTAGE

Figure 18. Typical capacitance as a function
of collector-emitter voltage
(Vge=0V, f=1 MHz)

12us

10us

8us N

6us ~

4us

2us

Ous

10V 11V 12v 13V 14V

Ve, GATE-EMITETR VOLTAGE

Figure 20. Short circuit withstand time as a
function of gate-emitter voltage
(Vce=400V, start at T,=25°C,
Timax<150°C)

Rev. 2.2 27.08.2013



in fi n eon TrenchStop® Series

IKW20NG60TA

£10.02 | |[7. R2

V]
10°2K/W L4 i
”ﬁ Ci=t1/R1 Ca=72/R>

I

1T
o
i il
D=0.5]| a
W o
2 "
= 0.2
@ 1
7 T
5 107TK/W d :
2 = ] R, (K/W) [ 7, (s)
= 0.05 018715 |6.925*107
I o 0.31990 1.085*10”
F I 0.30709 6.791*10"
= 0.07041 9.59*10°
%)
P4
<
o
|_
3
N

single pulsem

il Wi

1us  10pus 100pus 1ms 10ms 100ms

to, PULSE WIDTH

Figure 21. IGBT transient thermal resistance
(D=t,/T)

250ns\

Y N

F~ 200ns \

>-

o

y N

0

S 150ns \\ T=175°C _

o

g 100ns

[10)

o«

= b50ns | i

// TJ=25OC

Ons

600A/us 900A/us 1200A/us
di/dt, DIODE CURRENT SLOPE

Figure 23. Typical reverse recovery time as
a function of diode current slope
(VrR=400V, [=20A,
Dynamic test circuit in Figure E)

Power Semiconductors 9

=
0
L 10°KWip o5 ="
W a
=z 1
E Wi
% 0.2 7
@ il A1 R.(K/W) T 7, (s)
T Il / 013483  [9.207*107 i
= 101 d 058146 | 1.821"107
= b 0.44456 | 1.47°107
I KW L/ 0.33997 1.254*10"
= R R
= 0.05H™ 2
zZ -
w
D 0.02
é ” _O:I:é)::_:l:__. Cw=‘L’1/R1 Cz=‘L’2/R2
[== — )
3 // single pulse
N T /
102k/w L_LLA

Tus 10pus 100pus 1ms 10ms 100ms

fp, PULSE WIDTH
Figure 22. Diode transient thermal
impedance as a function of pulse
width
(D=t/T)

1.8uC

|
1.6uC T,=175°C

1.4uC

1.2uC

1.0pC

0.8uC T,=25°C

0.6uC

Q.r, REVERSE RECOVERY CHARGE

0.4uC

0.2uC
M =

800A/us 900A/us 1200A/us

di=/dt, DIODE CURRENT SLOPE
Figure 24. Typical reverse recovery charge

as a function of diode current

slope

(Vr= 400V, = 20A,

Dynamic test circuit in Figure E)

Rev. 2.2 27.08.2013



Infineon

IKW20NG60TA

TrenchStop® Series

[
T=175°C——

24A »
= —
[11] /
T 20A ]
3 A _

L~ L
Z  16A -] —
w e
2 — T5=25°C-
0 = =
Q 12a ] ’
o —
[11]
2
>
[11]
o
£ 4A
0A
600A/us 900A/us 1200A/us

dir/dt, DIODE CURRENT SLOPE

Figure 25. Typical reverse recovery current
as a function of diode current
slope
(Vr=400V, = 20A,

Dynamic test circuit in Figure E)

/ //
50A T=25°C )
I v 4
= 40A —+t/
B /
3 4
o 30A 7
/
S 20A y
e ////
10A
v/
0A ,é/
ov 1V 2V

Ve, FORWARD VOLTAGE

Figure 27. Typical diode forward current as
a function of forward voltage

Power Semiconductors 10

di,/dt, DIODE PEAK RATE OF FALL

Ve, FORWARD VOLTAGE

OF REVERSE RECOVERY CURRENT

—
_ o

-750A/us T=25°C
-600A/us v
-450A/us

/// T=175°C
-300A/us
-150A/us

H 600A/us 900A/us 1200A/us

dir/dt, DIODE CURRENT SLOPE
Figure 26. Typical diode peak rate of fall of

reverse recovery current as a

function of diode current slope

(Vr=400V, [=20A,

Dynamic test circuit in Figure E)

/"-—
20V L— 1.=40A |
1.5V 20A -
10A
1.0V
0.5V
0.0V
°C 50°C 100°C 150°C

T,, JUNCTION TEMPERATURE

Figure 28. Typical diode forward voltage as a

function of junction temperature

Rev. 2.2 27.08.2013



]meon IKW20NBOTA

TrenchStop® Series

PG-TO247-3

A4 E A
/— <-(0,63500(814 A2

]

E2

E1

~4
K

g ]

EKEi b -

MILLIMETERS INCHES
o Wk AR Wil A%
A 4,83 5.21 0.190 0205
Al 2,27 2.54 0089 000 DOCUMENT NG,
A2 1.85 2.8 [T 0085 7RRON0OAEAZT
b 1.07 .33 D042 0052
bl 1,80 241 D075 0,055 SCALE L
b2 1,80 2,18 0475 0085
b3 287 3.38 0113 0.133
b 287 3.13 0413 0173 o B
c 0,56 (.68 o022 Q0T L ?‘ ;
D 20,50 21,10 0818 A3 F-Brmm
o1 1625 17 85 0540 0585
] 0.85 .35 0037 0053 EURDPEAN PROJECTION
E 15.70 16,13 QE18 0835
E1 13,10 14,15 0516 0557
E2 3,68 5.10 D.145 0201 _ﬂ I
E3 1,00 2,60 0028 0402
- 5.44 (BSC) 0.214 (B5C)
N 3 3 ISSUE DATE
L 19.80 20,32 0.780 0.800 OBGT=2010
L1 4,110 447 0481 0476
o 3.50 3,70 D138 0,146 REVISION
Q 5,48 6,00 0218 0236 o8
B B4 B30 0238 0248

Power Semiconductors 11 Rev. 2.2 27.08.2013



Infineon

IKW20NG60TA

TrenchStop® Series

Ve iv
A
N 90% Ve di_ /et t =t +t
\ e Q .=Q, +Q
t
10% ’
\ 2 GE >/ I \*ts -t -
N
I QAo 10% | t
A Irrm rem
di st |v
_ 90% / ?
~N90% 9% I
107 I ™, 10% I, o
C L
v Figure C. Definition of diodes
A 2N switching characteristics
90% Vg / =
Bl T2 Tn.
M r2 Mn
\ T (1)
t
2 >/ P r ra n
(oft) k Fiton) 1,

Figure A. Definition of switching times

VGE
A

SIS00053

YZ Ve

10% Vg

)
~
~

\

1% 1,
)

VCE

b))
£s

7‘2
EOFFj§VCE x [oxdf

1 3

f
EONZYVCE x [ox df
#

~
~

h ) 13

Figure B. Definition of switching losses

Power Semiconductors

12

S'S

50
Figure D. Thermal equivalent
circuit

Yl
L

oDuT

fninde}"{
v

T R"
O_'_—_'@ (ay

Ml

Betel
ll

Figure E. Dynamic test circuit
Parasitic inductance L.,
Parasitic capacitor C_,

Relief capacitor C,

(only for ZVT switching)

Rev. 2.2 27.08.2013



imeon IKW20NGOTA

TrenchStop® Series

Revision History

IKW20N60TA
Revision: 2013-08-27, Rev. 2.2

Previous Revision

Revision Date Subjects (major changes since last revision)
1.1 2010-03-04 Preliminary datasheet

2.1 2010-05-26 Release of final datasheet

2.2 Update minor changes

Published by

Infineon Technologies AG
81726 Miinchen, Germany

© 2013 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or
any information regarding the application of the device, 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.

Information

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

Warnings

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

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or
systems and/or automotive, aviation and aerospace applications or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the
failure of that life-support, automotive, aviation and aerospace device or system or to affect the safety or
effectiveness of that device or system. Life support devices or systems are intended to be implanted in the
human body or to support and/or maintain and sustain and/or protect human life. If they fail, it is reasonable
to assume that the health of the user or other persons may be endangered.
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