Resonant Switching Series

Reverse conducting IGBT with monolithic body diode

Features:

» Powerful monolithic body diode with low forward voltage
designed for soft commutation only

+ TRENCHSTOP™ technology offering:

- very tight parameter distribution G
- high ruggedness, temperature stable behavior

- low VcEsat

- easy parallel switching capability due to positive
temperature coefficient in Vcesat

* Low EMI

* Qualified according to JESD-022 for target applications
* Pb-free lead plating; RoHS compliant

* Halogen free (according to IEC 61249-2-21)

» Complete product spectrum and PSpice Models:
http://www.infineon.com/igbt/

IHW40N120R3 (infineon
C
E

Applications:

* Inductive cooking

* Inverterized microwave ovens G

* Resonant converters C

* Soft switching applications E

Package pin definition:

* Pin 1 - gate
* Pin 2 & backside - collector

* Pin 3 - emitter 6 G reen

@ Halogen-Free

ﬁ{RoHS

Key Performance and Package Parameters

Type Vce Ic Veesat, Tvi=25°C | Tijmax Marking Package
IHW40N120R3 1200V | 40A 1.55V 175°C H40R1203 PG-TO247-3
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Maximum Ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

Parameter Symbol Value Unit
Collector-emitter voltage Vce 1200 \%
DC collector current, limited by Tyjmax
T.=25°C Ic 80.0 A
T.=100°C 40.0
Pulsed collector current, t, limited by Tijmax lepuis 120.0 A
Non repetitive peak collector current” lcsm 200 A
Turn off safe operating area Vce < 1200V, T, < 175°C - 120.0 A
Diode forward current, limited by Tyjmax
T.=25°C I 80.0 A
T.=100°C 40.0
Diode pulsed current, £, limited by Tyjmax Irpuis 120.0 A
Gate-emitter voltage V. 120 v
Transient Gate-emitter voltage (t, < 10us, D < 0.010) GE +25
Power dissipation T. = 25°C P 429.0 W
Power dissipation T, = 100°C ot 215.0
Operating junction temperature Ty -40...+175 °C
Storage temperature Tsig -55...+175 °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- - - 0.35 |K/IW
Diode thermal resistance, _ ) )

junction - case Rin-) 0.35 |K/W
Thermal resistance .

junction - ambient Ring-a) - - 40 |K/W

" capacitor charging saturation current limited by Tymax < 175°C and t, < 3us
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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 1200 - - V
Vee = 15.0V, Ic = 40.0A
. . T, =25°C - 155 | 1.75
Collector-emitter saturation voltage | Vcesat Tq=125°C ] 180 ) \%
T,;=175°C - 1.90 -
Vee = 0V, I =40.0A
. Ty =25°C - 1.60 | 1.80
Diode forward voltage Ve Ty = 125°C ] 170 ) \
T.,;=175°C - 1.80 -
Gate-emitter threshold voltage Veewy |lc = 1.00mA, Vce = Vet 5.1 5.8 6.4 V
VCE = 1200V, VGE =0V
Zero gate voltage collector current |/ces T.,;=25°C - - 100 | pA
Ty =175°C - - 2500
Gate-emitter leakage current Ices Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Os Vce = 20V, Ic = 40.0A - 35.3 - 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 - 2708 -
Output capacitance Coes Vce = 25V, Vee = 0V, f = 1MHz - 87 - pF
Reverse transfer capacitance Cres - 76 -
Vee = 960V, Ic = 40.0A,
Gate charge Qe Ver = 15V - |3350| - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
Switching Characteristic, Inductive Load
Value
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-off delay time fa(ofr) T, = 25°C, - 336 - ns
Fall time t Vee = 600V, fc = 40.0A, - 38 - | ns
Vee = 0.0/15.0V,
Turn-off energy = Recon) = 7.5Q, Ra = 7.5Q, - 2.02 - mJ
Lo =220nH, Co = 40pF
Lo, Co from Fig. E
Energy losses include “tail” and
diode reverse recovery.
Turn-off energy, soft switching Eoff dv/dt = 150.0V/us - 0.48 - mJ
Datasheet 5 V23
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Switching Characteristic, Inductive Load

. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 175°C
Turn-off delay time fa(ofr) T, = 175°C, - 410 - ns
Fall time t Vee = 600V, fc = 40.0A, - 96 - | ns
Vee = 0.0/15.0V,
Turn-off energy = Rcon) = 7.5Q, Ra = 7.5Q, - 3.93 - mJ
Lo = 220nH, Co = 40pF
Lo, Co from Fig. E
Energy losses include “tail” and
diode reverse recovery.
Turn-off energy, soft switching Eof dv/dt = 150.0V/us - 0.78 - mJ
Datasheet 6 V23
2019-09-19

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3 (infineon

Resonant Switching Series

450
100 V4 \\\ \‘ 400 \
yAREEN. A—— ; \
N\ N\ P N\ %

/ N\ N~ 350 N

/ D 4 g iy ™ \
/ = \ [ LA 3 300
250 \
200 \\
'Y 150
|- 10ms——= -

i — N
T 100

. N\

-
o
7

N
-y

Ic, COLLECTOR CURRENT [A]
L
- o
N
Ve
Prt, POWER DISSIPATION [W]

0.1 0
1 10 100 1000 25 50 75 100 125 150 175
Vce, COLLECTOR-EMITTER VOLTAGE [V] Tc, CASE TEMPERATURE [°C]
Figure 1. Forward bias safe operating area Figure 2. Power dissipation as a function of case
(D=0, Tc=25°C, T\=175°C; Vee=15V) temperature

(T4£175°C)

80 120
L~
110 _— #/ / /
o[\ Sy
\ 100 1‘7\/
Ny
— 60 — 90
Z \ < 1 | //
= | — el
80 13V:
» \ A R ¥
% % 70 11V J/11 y A
O O 9V / /
% 40 % 60 /
= = 7V\ /
D o 50 sV
- 30 -
d \ d /
20 30

\\ 20 /
10 \
10 \
0 0 | A\
25 50 75 100 125 150 175 00 05 10 15 20 25 30 35 40
Tc, CASE TEMPERATURE [°C] Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 3. Collector current as a function of case Figure 4. Typical output characteristic
temperature (T\=25°C)
(Vee215V, Ty<175°C)
Datasheet 7 V23
2019-09-19

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3

(infineon

Resonant Switching Series

120
1]/
Vee=20V~_ / // /
\ / /
100 17V~ /
Y/
= T———Y//
S 80 13V
w \ I /
EE 70 11V~ /
3 /
&) o~ | T~ /
% 00 7V- /,/
5 s Y/
= 5v\ /%7/
8 40 \ /
2 30
; X\
10 -
N
N
Oo.o 05 10 15 20 25 30 35 40

Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 5. Typical output characteristic

(T4=175°C)
3.0 |
Ic=20A
— — |c=40A w
. [ === 1c=80A e
= -
Z /’
o -7
E 25 -~
é 7
o ,I’
i et
%) L
4 -7
g
E g0 b7
= .
-l
o -
2 -7
v
e -
j L s -
8 15
- "1
7 T
w mm—
£ — |
1.0
0 25 50 75 100 125 150 175

T,;, JUNCTION TEMPERATURE [°C]

120 : | ;
— T=25°C / /
110 H{—=T=175°C ;
[
100 /
/

—. 9
< / /]
2 s0 [/
& / /
4

X 70 /

) //

o 1

¥ 60

O

5 /

o %0 /

3 /

O /,

g /

30 /
'/
/
20 /
/
10 // /
s /
4 5 6 7 8 9 10 11 12
Vee, GATE-EMITTER VOLTAGE [V]

Figure 6. Typical transfer characteristic

(Vce=20V)
|
— tqoff)
Pr—— tf
1000
N
N
\\
_ \\\
%)
A=
[92]
L
=
l_
[©]
Z
S 100 —— —
e e S —
yd vy

% y
- /

/

10
0 10 20 30 40 50 60

Ic, COLLECTOR CURRENT [A]

Figure 7. Typical collector-emitter saturation voltage as Figure 8. Typical switching times as a function of

a function of junction temperature
(Vee=15V)

Datasheet

Downloaded from AFfOW.com.

collector current
(inductive load, T,;=175°C, Vce=600V,
Vee=0/15V, RG(on)=7.5Q, RG(off)=7.5Q,

dynamic test circuit in Figure E) V23

2019-09-19


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3 (infineon

Resonant Switching Series

I \ 1000 T
— tdoff) H —— ta(of
——t H— =t
1000 —
/
) / )
K= / K=
n n
L v}
= =
[ [
2 (ZD 100 A
& 100 N 5 P
= S = -
— ~ —_— —
; e =1 ; - s
n - | » -~ -
10 10
0 10 20 30 40 50 25 50 75 100 125 150 175
Rs, GATE RESISTANCE [Q] T.i, JUNCTION TEMPERATURE [°C]
Figure 9. Typical switching times as a function of gate  Figure 10. Typical switching times as a function of
resistance junction temperature
(inductive load, T,;=175°C, Vce=600V, (inductive load, Vce=600V, Vee=0/15V,
Vee=0/15V, Ic=40A, dynamic test circuit in 1c=40A, Reon)=7.5Q, Rs(m=7.5Q, dynamic
Figure E) test circuit in Figure E)
8 | 7
— typ. /
— m— e MIN.
u>'j = maxX. 6 /
g 7 = /
S £ |=& /
O \‘\, [9p] 5
> : /
9 6 \ ‘\~\\ wn
9 \ Tss Q
T Sl >
ﬂ N~ ~ \ =S ~o o 4 /
[h'd ~ ~u [n'e
I:E 5 >~ < \ = o % /
~ ~
i = \ ™ 3 3 /
[ >~ Z
= ™~ ~ \ f /
= 4 ~ ~ N O
u ~ E /
w SN = 2
|_
< ~N D] /
(0] A TH
£ 3
] 1 //
>
2 0
0 25 50 75 100 125 150 175 0 10 20 30 40 50 60 70 80
T.i, JUNCTION TEMPERATURE [°C] Ic, COLLECTOR CURRENT [A]
Figure 11. Gate-emitter threshold voltage as a function Figure 12. Typical switching energy losses as a
of junction temperature function of collector current
(lc=1mA) (inductive load, T,=175°C, Vce=600V,
VGE=O/.1 5V, RG.(on)=.7'.SQ,. RG(off)=7.5Q,
Datasheet 9 dynamic test circuit in Figure E) V23
2019-09-19

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3 (infineon

Resonant Switching Series

~ d

3.0

25 /

2.0

E, SWITCHING ENERGY LOSSES [mJ]
N
E, SWITCHING ENERGY LOSSES [mJ]

1.5

2 1.0
0 10 20 30 40 50 25 50 75 100 125 150 175

Re, GATE RESISTANCE [Q] T,;, JUNCTION TEMPERATURE [°C]

Figure 13. Typical switching energy losses as a Figure 14. Typical switching energy losses as a
function of gate resistance function of junction temperature
(inductive load, T,;=175°C, Vce=600V, (inductive load, Vce=600V, Vee=0/15V,
Vee=0/15V, Ic=40A, dynamic test circuit in 1c=40A, Rg©on)=7.5Q, Rc©m=7.5Q, dynamic
Figure E) test circuit in Figure E)

7 3.0 :

—_— Tj=°C
— TJ-=°C

2.5 i

|— Ewr _—

2.0 /

15 s,

E, SWITCHING ENERGY LOSSES [mJ]
E, SWITCHING ENERGY LOSSES [mJ]
N

0.5 t———

0 0.0
400 500 600 700 800 900 1000 1100 1200 100 1000

Vce, COLLECTOR-EMITTER VOLTAGE [V] dv/dt, VOLTAGE SLOPE [V/us]

Figure 15. Typical switching energy losses as a Figure 16. Typical turn off switching energy loss for
function of collector emitter voltage soft switching

(inductive load, T,=175°C, Vee=0/15V, (inductive load, T,=175°C, Vee=0/15V,
1c=40A, Rs(on=7.5Q, Rs(m=7.5Q, dynamic Ic=40A, Rs=7,5Q, dynamic test circuit in
test circuit in Figure E) 10 Figure E)

V23
2019-09-19

Datasheet

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3 infineon

Resonant Switching Series

16 . 1E+4 ;

— 240V // —— Cies
— — 960V — = Coes
/ —— Cres

14 / //
/
12

10 [/

~
~
\N
N
o
o
[S)

N

XY

yiU
a,

~,
S
S
',

=

1S3
!
]
[}
I
/

— e

e i —
e

Vee, GATE-EMITTER VOLTAGE [V]
[o¢]
C, CAPACITANCE [pF]

0 10
0 50 100 150 200 250 300 350 400 0 5 10 15 20 25 30
Qce, GATE CHARGE [nC] Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 17. Typical gate charge Figure 18. Typical capacitance as a function of
(lc=40A) collector-emitter voltage
(Vee=0V, f=1MHz)

\ |\
\ I\

=]
-
\
N\
N\
\
o
o

o
PN
N\
N\
N\
o
N

N\
\

N\
\

\
N
\,
\,

/ o ~Tl/lL-single pulse

\

_single pulse

4
7
- / % R R» i
/ -
’ﬂ
— / Ci=h/Ri_Ca=talR> I

N\
N\
\\\
\
\
\
\,
\

0.01 0.01 /

et / 1 R R> 1
Py
— / Ci1=11/Ri_Ca=12IR I

it 1 2 3 4 5 it 1 2 3 4 5
’ r[K/W]: 0.060632 0.080405 0.18889 0.015093  2.0E-3 ’ r[K/W]: 0.060632 0.080405 0.18889 0.015093  2.0E-3
Ts]: 2.9E-4 2.2E-3 0.01389068 0.1188353 1.860864 Ts]: 2.9E-4 2.2E-3 0.01389068 0.1188353 1.860864

0001 | IIIIIHI | IHIIH} | I\IIIHI | IIIHIII LIl 0001 | IIHIH} | IHIIH} | I\IIHII | \IIHIII LIl
1E-6 1E-5 1E-4 0001 001 0.1 1 1E-6 1E-5 1E-4 0001 001 0.1 1
t,, PULSE WIDTH [s] t,, PULSE WIDTH [s]

~

Zin-c), TRANSIENT THERMAL RESISTANCE [K/W]
N
\
N\
\
\
o
<
Zin-c), TRANSIENT THERMAL RESISTANCE [K/W]
N
\
\\
N\
\
\
o
<

~—
——

Figure 19. IGBT transient thermal resistance Figure 20. Diode transient thermal impedance as a
(D=t,IT) function of pulse width
(D=t,/T)

Datasheet 1 V23
2019-09-19

Downloaded from AFFOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3 (infineon

Resonant Switching Series

80 | 7 3.0 |
— T=25°C / — |F=20A
— = T=175°C / || — — IF=40A
70 7 === |r=80A
/ ll 2.5
60 I' ""—"
< / ! S et
/ w T
E / (O] i -
L 50 7 < "
4 / |: 20 == o
g / o)
o , / > ]
a 0 1 o) R
: [/ : I
< I —1 -
= [/ z 15
x 30
o / Q L —
L / -
iy / s
20 /
/ 1.0
/
10 //
V4
’/
0 0.5
0.0 0.5 1.0 1.5 2.0 25 3.0 0 25 50 75 100 125 150 175
Ve, FORWARD VOLTAGE [V] T.i, JUNCTION TEMPERATURE [°C]
Figure 21. Typical diode forward current as a function  Figure 22. Typical diode forward voltage as a function
of forward voltage of junction temperature
Datasheet 12 V23
2019-09-19

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IHW40N120R3 infineon

Resonant Switching Series

Package Drawing PG-TO247-3

E A
2P E
E3 — 635([BJA] A2
/
o~
o =
Vamwmr, - —
4 ol B
S \/ -
a
E1
? bk
b1 fll b2 hr H
b3
)
\J " 1
b
C
$-p.25.@JB[A
DM MILLIMETERS INCHES
MIN MAX MIN MAX
A 483 5.21 0.190 0.205
A1 227 2.54 0.089 0.100 DOCUMENT NO.
A2 1.85 2.16 0.073 0.085 Z8B00003327
b 1.07 1.33 0.042 0.052 o
b1 1.90 2.41 0.075 0.095 SCALE
b2 1.90 2.16 0.075 0.085
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Testing Conditions
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Revision History

(infineon

IHW40N120R3

Revision: 2019-09-19, Rev. 2.3

Previous Revision

Revision |Date Subjects (major changes since last revision)

2.1 2012-10-12 |Final data sheet

2.2 2015-01-26 |Minor changes

2.3 2019-09-19 |additional parameter in maximum ratings table: non repetitive peak collector current
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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 2019.
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).

Please note that this product is not qualified according to the AEC Q100 or AEC Q101 documents of the Automotive
Electronics Council.

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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