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Low Loss DuoPack : IGBT in 2" generation TRENCHSTOP ™

with soft, fast recovery anti-parallel Emitter Controlled Diode

c
e Bestin class TO247
e  Short circuit withstand time — 10us
e Designed for: IS
- Frequency Converters E
- Uninterrupted Power Supply
e TRENCHSTOP™ 2" generation for 1200 V applications offers : 5
- very tight parameter distribution N=—u
- high ruggedness, temperature stable behavior o5
e Easy paralleling capability due to positive temperature coefficient in peTO2473
VCE(sat)
e LowEMI
e Low Gate Charge
e Very soft, fast recovery anti-parallel Emitter Controlled HE Diode
e Qualified according to JEDEC" for target applications
e Pb-free lead plating; RoHS compliant
e Complete product spectrum and PSpice Models : http://www.infineon.com/igbt/
Type Vee Ic Vegsanm=2s.c | Timax | Marking Code Package
IKW40N120T2 1200V | 40A 1.75v 175°C K40T1202 PG-TO-247-3
Maximum Ratings
Parameter Symbol Value Unit
Collector-emitter voltage Ve 1200 \Y
DC collector current (T;=150°C) lc A
Te = 25°C 75°
Tc = 110°C 40
Pulsed collector current, t, limited by Tjmax lcpuls 160
Turn off safe operating area - 160
Vee< 1200V, T;< 175°C
DC Diode forward current (T;=150°C) le
Tc=25°C 757
Tc =110°C 40
Diode pulsed current, t, limited by Tjmax lepuls 160
Gate-emitter voltage Vee +20 \
Short circuit withstand time® tsc 10 us
Vee = 15V, Ve < 600V, Tjgan < 175°C
Power dissipation Piot 480 wW
Tc =25°C
Operating junction temperature T -40...+175 °C
Storage temperature Tstg -55...+150
Soldering temperature, 1.6mm (0.063 in.) from case for 10s - 260
Wavesoldering only, temperature on leads only
! J-STD-020 and JESD-022
2 Limited by bond wire
9 Allowed number of short circuits: <1000; time between short circuits: >1s.
IFAG IPC TD VLS 1 Rev. 2.4 23.09.2014
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Thermal Resistance

Parameter Symbol Conditions Max. Value Unit

Characteristic
IGBT thermal resistance, Rinic 0.31 KW
junction — case

Diode thermal resistance, Rinhico 0.53
junction — case

Thermal resistance, Rthsa 40
junction — ambient

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

o Value )
Parameter Symbol Conditions - Unit
min. ‘ typ. | max.
Static Characteristic
Collector-emitter breakdown voltage Vryces |Vee=0V, Ic=500pA 1200 - - \
Collector-emitter saturation voltage Vceisay | Vee = 15V, [c=40A
T;=25°C - 1.75 2.2
T;=150°C - 2.25 -
T;=175°C - 23 -
Diode forward voltage Ve Vee=0V, [=40A
T;=25°C - 1.75 2.2
T;=150°C - 1.80 -
T;=175°C - 1.80 -
Gate-emitter threshold voltage VGE(th) lc=1.5mA,Vce=Vge 5.2 5.8 6.4
Zero gate voltage collector current lces Vce=1200V, mA
Vge=0V
T;=25°C } } 0.4
T;=150°C - - 4.0
T,=175°C - - 20
Gate-emitter leakage current lges Vce=0V,Vge=20V - - 200 nA
Transconductance Ofs Vce=20V, 1c=40A - 21 - S
IFAG IPC TD VLS 2 Rev. 2.4 23.09.2014
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Dynamic Characteristic

Input capacitance Ciss Vce=25V, - 2360 - pF
Output capacitance Coss Vee=0V, - 230 -
Reverse transfer capacitance Ciss f=1MHz - 125 -
Gate charge Qcate Vce=960V, 1:=40A - 192 - nC
Vge=15V
Internal emitter inductance Le - 13 - nH
measured 5mm (0.197 in.) from case
Short circuit collector current® lc(scy Vge=15V,t5c<10ps - - A
Vee = 600V,
Tjstart = 25°C 220
Tjstarr = 175°C 156

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

. Value )

Parameter Symbol Conditions - Unit
min. ‘ typ. | max.
IGBT Characteristic
Turn-on delay time tacon) T;=25°C, - 33 - ns
Rise time t, Vce=600V,Ic=40A, _ 28 _
. VGE:0/15V|
Turn-off delay time tacotn Rs=120Q, - 314 -
Fall time t; L,’=80nH, - 94 -
C,=67pF
Turn-on ener E 4 . - 3.2 - mJ
% °on Energy losses include

Turn-off energy Eorf “tail” and diode reverse - 2.05 -
Total switching energy Eis recovery. - 5.25 -
Anti-Parallel Diode Characteristic
Diode reverse recovery time ter T;=25°C, - 285 - ns
Diode reverse recovery charge Qi Vr=600V, 1r=40A, - 3.3 puC
Diode peak reverse recovery current lirm dig/dt=950A/us - 23 A
Diode peak rate of fall of reverse di, /dt - 350 - Alus
recovery current during t,
Y Allowed number of short circuits: <1000; time between short circuits: >15s.
2 Leakage inductance L, and Stray capacity C, due to dynamic test circuit in Figure E.
IFAG IPC TD VLS 3 Rev. 2.4 23.09.2014
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Switching Characteristic, Inductive Load, at T=175 °C

o Value )

Parameter Symbol Conditions - Unit
min. | typ. | max.
IGBT Characteristic
Turn-on delay time ta(on) T;=175°C 32 - ns
Rise time t, Vcc=600V,1c=40A, 28 -
. VGE:0/15V:
Turn-off delay time tacofn Re= 120, 405 -
Fall time t; L,”=180nH, 195 -
C,"=67pF
Turn-on ener E o . 4.5 - mJ
% °n Energy losses include

Turn-off energy Eosf “tail” and diode reverse 3.8 -
Total switching energy Eis recovery. 8.3 -
Anti-Parallel Diode Characteristic
Diode reverse recovery time ter T,=175°C 480 - ns
Diode reverse recovery charge Qi Vr=600V, Ir=40A, 6.6 - puC
Diode peak reverse recovery current livm dig/dt=950A/us 31 - A
Diode peak rate of fall of reverse di,/dt 200 Alus
recovery current during t,

Y Leakage inductance L, and Stray capacity C, due to dynamic test circuit in Figure E.
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Figure 11. Typical switching times as a Figure 12. Gate-emitter threshold voltage as a
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IFAG IPC TD VLS 8 Rev. 2.4 23.09.2014

Downloaded from AFFOW.com.


http://www.arrow.com

U
. IKW40N120T2
I n fl n eon TRENCHSTOP™ 2™ Generation Series

/ \
iss—|
15V // /
w / /
Q /
K /
o 240V u nF
> A wov | S N
@
w 10V Z V4 = AN
E s AN
L!J < \ o~
lLI_J U_ N Coss_
Y
O [ —
100pF C.—
ov
onC 50nC 100nC 150nC ov 1ov 20V
Qce, GATE CHARGE Ve, COLLECTOR-EMITTER VOLTAGE
Figure 17. Typical gate charge Figure 18. Typical capacitance as a function of
(Ic=40 A) collector-emitter voltage
(Vee=0V, f = 1 MHz)
\ =
15ps & 300A
) z
[ o}
= \ 3 /
zZ
< ) s -
[9))] &) /
I w
|: .}
s 10ps 3 200A /
|: O
8 = /
2
@
) I~ %l_:) -
|_
S 5us — E /
z H & 100A 7
I
3 “
5
Ous 0A
12v 14V 16V 18V 12v 14V 16V 18v
Ve, GATE-EMITTER VOLTAGE Ve, GATE-EMITTER VOLTAGE
Figure 19. Short circuit withstand time as a Figure 20. Typical short circuit collector
function of gate-emitter voltage current as a function of gate-emitter
(Vce=600V, start at T;< 175°C) voltage
(Ve < 600V, Tjgan = 175°C)
IFAG IPC TD VLS 9 Rev. 2.4 23.09.2014

Downloaded from AFFOW.com.


http://www.arrow.com

'\

i

. IKW40N120T2
I n fl n eon TRENCHSTOP™ 2™ Generation Series

L
Q VCEK [\
'j 600V 60A — 60A 600V
5 \ - |
> i
3 A 2
2 400v S 40A & s0ndm 400V
¢ 5
o |.u
2 3
8 200v 20A S 20A 200V
; \ [\
> \
le \ Vee \
ov 0A 0A P, ov
Ous 0.4us 0.8us 1.2us Ous 0.4us 0.8us 1.2us
t, TIME t, TIME
Figure 21. Typical turn on behavior Figure 22. Typical turn off behavior
(Vee=0/15V, Rg=12Q), T; = 175°C, (Vee=15/0V, Rg=12Q, T;= 175°C,
Dynamic test circuit in Figure E) Dynamic test circuit in Figure E)
g 0 . EJ) D=05 — T '7’
D=0.5 =o.
zZ =11 zZ | =
= > < L —A
o -1 ) 7 a /"/';/
w 10°K/wW = W b0z H_ﬂ_____//;;,a’
= - » = 10TKW ] ¢
<_(‘ _'OI-I /l; <_(‘ n:ll).wl — il 2
= I R.(KIW) [ <, (s) 2 i y
u 0.05]4 0.064 3.67*10 u b=00s L]
= — L4 0.074 3.92*10° [= ] A R,(K/W) 7, (s)
= 0.162 1.92*10 = I 0.112 2.80107 |
E *10°L E /
W o%w 2 0.010 3.40°10 g // 0.163 3.27°107
z = 00 TTI I T 2 rosw T 0.234 L7107 i}
é ; / 0'0'1 R| LTI T T IRI TTTT é D=0.01 7 H /[ 0015 2.68*10-1 :::
'i 4 N L1 L 2 l__ 1 / T T TTTIIT T T TTTTIT T 11 1]
= Tlisingle puls -- 9 R: R, U
N N single pulse -— 1]
Ci=ni/R1 C2=n/R: L
LKW 1 I 05w CitnRy ComnlRe
10us  100pus  1ms 10ms  100ms Tus Tous 100us ms 1oms
tp, PULSE WIDTH tp, PULSE WIDTH
Figure 23. IGBT transient thermal impedance Figure 24. Diode transient thermal impedance
DO=t/T) as a function of pulse width
(D=tp/T)
IFAG IPC TD VLS 10 Rev. 2.4 23.09.2014

Downloaded from AFFOW.com.



http://www.arrow.com

Infineon

IKW40N120T2

TRENCHSTOP™ 2" Generation Series

600ns \\
w
= 500ns \;\
. ~__| T
%J 400ns ———
: N
w o 300ns ||~
[hd —]
Z —1 |
4 200ns 1
: T =25°C

100ns

Ons

400Alus  800A/jus  1200A/us  1600A/us

dig/dt, DIODE CURRENT SLOPE

Figure 23. Typical reverse recovery time as a
function of diode current slope
(Vg=600V, I-=40A,
Dynamic test circuit in Figure E)

L~

40A
_ T,=175°C

35A -
= =
€ 304 = =
0 ] T =25°C
> L~ J
r 25A = —
w L~ //
3 =
O 20A ——
x —
o154
[ad
w
o 10A
a4
= A

0A
400A/us  800A/us  1200A/us  1600A/us

dig/dt, DIODE CURRENT SLOPE

Figure 25. Typical reverse recovery current as
a function of diode current slope
(Vr=600V, I:=40A,
Dynamic test circuit in Figure E)

IFAG IPC TD VLS 11

Downloaded from AFFOW.com.

di,,/dt, DIODE PEAK RATE OF FALL

Q/r, REVERSE RECOVERY CHARGE

8ucC
T,=175°C
6uC
4uC —
T,=25°C
2uc
oucC
400A/us 800A/us 1200A/ps  1600A/us

dig/dt, DIODE CURRENT SLOPE

Figure 24. Typical reverse recovery charge as
a function of diode current slope
(Vr=600V, I-=40A,
Dynamic test circuit in Figure E)

-1000A/us —r
T,=25°C
% -800A/s 7 y
& T=175°C
>
: /
>
-600A/us
g o aw
S / /
i / /
W -400A/us // 7
& 7
L -200A/ps —
e}
-0A/us
400A/us 800A/us  1200A/us  1600A/us

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

reverse recovery current as a

function of diode current slope

(Vr=600V, I-=40A,

Dynamic test circuit in Figure E)

Rev. 2.4 23.09.2014


http://www.arrow.com

Infineon

IKW40N120T2

TRENCHSTOP™ 2" Generation Series

1/
150A A
/ /
T =25°C
125A 2 N
. 175!’c ~/ /
S 1000 | e
= /N
§ 75A / /
S / /
8, 50A
) /
25A /
/
0A —
ov v 2v 3V

Vg, FORWARD VOLTAGE
Figure 27. Typical diode forward current as a

IFAG IPC TD VLS

Downloaded from AFFOW.com.

function of forward voltage

12

Vg, FORWARD VOLTAGE

2.5V

2.0v

1.5V

1.0v

0.5v

0.0v

//

| =80A ="

//

— 40A

20A

‘\

—8A ==—

0°C 50°C 100°C 150°C

T;, JUNCTION TEMPERATURE

Figure 28. Typical diode forward voltage as a
function of junction temperature

Rev. 2.4 23.09.2014


http://www.arrow.com

Infineon

IKW40N120T2

TRENCHSTOP™ 2" Generation Series

PG-TO247-3

G

A

aP
E3 /——]¢ 0,63500(B[A A2
Fi
=
o =
o —
4R x| =
-] "\-J — T —
E1
! b =
oyl é [y hr H
b3
—
| I— 1 L) L 1
2% e bt c
0,254 @ajB|A]
[A1]
o MILLIMETERS INCHES
MM MAX X BAX
A 4,83 5.21 0180 0205
A1 227 254 00889 0100 DOCUMENT MO,
AZ 1.85 216 0073 0,085 FEBOOOOEAZT
b 1.07 1.33 0047 0052
bl 1.80 241 0075 0055 SCALE o
b2 1,00 218 0075 0,085
b3 287 3.38 013 0133
bd 267 3.13 0113 0173 0 s
c 0,55 0,68 0022 0077 Lo ? L
u 20,80 21,10 o818 0831 7.5mm
o1 16,25 17 55 0540 0555
D2 0.85 1.35 0037 0.053 EUROPEAN PROJECTION
E 15,70 16,13 DE1E 0,515
E1 13,10 14,15 D516 0,557
E2 1.68 5.10 0145 0201 — L.
E3 100 2,60 0038 0,102
e 5.44 (BSC) 0.214 [BSC)
i 3 3 ISSUE DATE
L 19,80 20,32 0780 0,800 0072010
L1 4,10 447 0161 0,176
aP 3.50 3.70 RES] 0146 REVISION
a 5.40 6,00 0216 0235 ]
& .04 530 078 0,248
13 Rev. 2.4

IFAG IPC TD VLS

Downloaded from AFFOW.com.

23.09.2014


http://www.arrow.com

.
. IKW40N120T2
I n fl n eon TRENCHSTOP™ 2™ Generation Series

Ve RY
A
TN 90% Ve di_ /dt t =t
/ er:QS QF
t
10% Ve o
\ U > I -t -t
N
I | A, 1001 |t
A
" di /dt |V
— 90% Irrm i
L 90% 907 I
107 IS~ 10% I .
y Figure C. Definition of diodes
°t switching characteristics
A /\
90% Ve A N
T T2
N 2
T
_\ p() n I
s >
Ta(ott) f; Td(on) A
. L. . ) . SISn0n53
Figure A. Definition of switching times
VGE
A
TN-90% Ve
Figure D. Thermal equivalent
circuit
10% Ve

Ie
A
- N
D.U.T.
(Diode) —_
1% I
=~ — » /
Ve %
A T

b))
€

D.U.T.
(IGBT)

fZ f4
EOFF:F(VCEx[cxd/ EON:/(VCEx[def
1 3 \3% VCE

f1 h 1y

~
~

. - oo ssmoso— Figure E. Dynamic test circuit
Figure B. Definition of switching losses

IFAG IPC TD VLS 14 Rev. 2.4 23.09.2014

Downloaded from AFFOW.com.


http://www.arrow.com

.
. IKW40N120T2
I n fl n eon TRENCHSTOP™ 2™ Generation Series

Published by

Infineon Technologies AG

81726 Munich, Germany

© 2014 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 the 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 the 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
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