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High speed switching series fifth generation

High speed 5 IGBT in TRENCHSTOP™ 5 technology copacked with RAPID 1

fast and soft anti parallel diode

Features and Benefits:

High speed H5 technology offering

+ Best-in-Class efficiency in hard switching and resonant
topologies

* Plug and play repl t of p
+ 650V breakdown voltage

« Low Q,

+ IGBT copacked with RAPID 1 fast and soft antiparallel diode
* Maximum junction temperature 175°C

» Qualified according to JEDEC for target applications

+ Pb-free lead plating; RoHS compliant

+ Complete product spectrum and PSpice Models:

http:/feww. infineon. com/figbt!

ion IGETs

Applications:

* Solar converters
* Uninterruptible power supplies
* Welding converters

+ Mid to high range swi

frequency s

Package pin definition:

+ Pin 1- gate

C

e‘Green

@ Halogen-Free

+ Pin 2 & backside - collector e

+ Pin 3- emitter ) RoHS
Key Performance and Package Parameters

Type Ve I Viesa, To=25°C | Tijmas Marking Package
IKW40NG5HS 650V | 404 1.65V 175°C | K40HE55 PG-TO247-3
IKP40NGE5HS 650V | 40A 1.65V 175°C | K40HES5 PG-TO220-3
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Maximum ratings
Parameter i Symbol ] Value Unit
Collector-emitter voltage Vee 650 v
DC collector current, limited by T
5°C I 740 A
T =100°C 46.0
Pulsed collector current, &, limited by T, . = 1200 A
Turn off safe operating area Ve 5 650V, T, 5175°C - 1200 A
Diode forward current, limited by T,
T.=25C e 360 A
00°C 210
Diode pulsed current, £, limited by T, o 1200
Gate-emitter voltage Vo 420
Transient Gate-emitter voltage (& = 10ps, D < 0.010) . +30
Power dissipation T = 25°C 2550
Power dissipation T = 100°C Al 1200 w
Operating junction temperature T -40..+175 G
Storage temperature Tag -55.. +150 “c
Soldering temperature,
wave soldering 1.6 mm (0.083 in ) from case for 10s PG-TO247-3 260 °“C
PG-TC220-3 260
Mounting torque, M3 screw
Maximum of mounting processes: 3 M 05 Nm

Thermal Resistance

Parameter Isymbol |c Max. Value | Unit
Characteristic

IGBT thermal resistance, -

Jjunction - case R 0.60 Kw
Diode thermal resistance,

junction - case : 180 ik
Thermal resistance R, PG-TO247-3 40 KW
junction - ambient e PGTO220-3 62

Rev. 1.1, 2012-11-09
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Electrical Characteristic, at T,, = 25°C, unless otherwise specified

Parameter ‘Symbol Conditions
Static Characteristic
Collector-emitter breakdown voltage| Viesyes | Vee = 0V, I = 0.20mA 850 - - \
Collector-gmitter saturation valiage | Vecus g (28420 &
- 185 -
- 1.45 | 1.80
Diode forward voltage Ve 5 140 | - v
- 1.40 -
Gate-emitter threshold voltage Vagun 3.2 40 | 48 v
Zero gate voltage collector currert  foes - - | 400 | pA
- - |40000
Gate-emitter leakage current fes Vee =0V, Voe = 20V - - 100 | nA
Tr gn Vee =20V, /o = 40.0A = 500 | - s

Electrical Characteristic, at T,, = 26°C, unless otherwise specified

Parameter Symbeol Conditions

Dynamic Characteristic

Input capacitance Gn - |2s00| -
Output capacitance Coes Vee = 25V, Vee = OV, 1= 1MHz - 50 - PF
Reverse transfer capacitance Cres - 9 -

Gate charge a Yoer SRRy - |eso| - |nc
Internal emitter inductance

measured 5mm (0.167 in) from | L= il LT
case

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

Parameter ‘Symbol |Conditions

IGBT Characteristic

Tum-on delay time bon) T, =25°C, - 22 - ns

Rise ti 400V, I = 20.0A, N R

Pl e . Vee = 0.0/15.0V, 2 L

Tumn-off delay time txom  |r.=15.00, La = 30nH, - || - |ns

Fall ti t Co = 30y - 13 E
Lublids L, Ca from Fig. E { ded

Turn-on energy Eun Energy losses include “tail’ and - |03 - |m

Tumn-off energy Eun diode reverse recovery - Joz]| - |m

Total switching energy Eus - 0.51 - mJ

5 Rev. 1.1, 2012-11-09
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Tum-on delay time toss 19 - | ns
Rise time b 4 & ns
Turmn-off delay time baom 190 - ns
Fall ti t Co 24 | -

L La, Ca from Fig. E L
Tum-on energy Eon Energy losses include “tail’ and 009 | - |mJ
Tum-off energy Eun diode reverse recovery. 005 | - |ml
Total switching energy E: 0.14 - mJ
Diode Characteristic, at T, = 25°C
Diode reverse recovery time tr 62 - ns
Diode reverse recovery charge Q. gx 0.45 - 1]
Diode peak reverse recovery current fom d{,./dl‘ 1000A/us 125 - A
Diode peak rate of fall of reverse .
recovery current during f AR 200 i
Diode reverse recovery time b 30 - ns
Diode reverse recovery chaige |G- | /2 =400 02| - |
Diode peak reverse recovery current f, di-/dt = 1000A/us 107 = A
Diode peak rate of fall of reverse
recovery current during f it -700 - (M

Switching Characteristic, Inductive Load, at T, = 160°C

Parameter ‘Symbol Conditions
IGBT
Turm-on delay time Lstom) 20 - ns
Rise time t 12 - ns
Tum-off delay time tion |ra= 15 Dn La= 30nH, 195 | - | ns
1 t 3 Ca = 30 -
ol e c Lo, Go from Fig. € 22 s
Tum-on energy Eun Energy losses include "tail" and 054| - |mJ
Turn-off energy Eur diode reverse recovery. 020 - |mJ
Total switching energy Ex 074 - mJ
Turn-on delay time ttom) w) - I
Riss time L 5 L L
Turn-off delay time bsom i 240 - ns
Fall ti ] 33 -

28 e, ..c Cc from Fig. E L
Turn-on energy Eun nergy losses include “tail’ and 015 - |mJ
Tumn-off energy Eon d"’de TEVB/E8 IRCvelY 007 | - |ml
Total switching energy Ei 0.22 = mJ

6 Rev. 1.1, 2012-11-09
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Diode Characteristic, at T, = 150°C

Diode reverse recovery time b T = 150°C, - 0 | - ns
Diode reverse recovery charge Q- ,"':‘z‘éﬂgx- - 1.00 - [T
Diode peak reverse recovery current /.., diiAdt = 1D'DONus - 175 - A
Diode peak rate of fall of reverse ;

recovery current during & ool et I s
Diode reverse recavery time & [ s2 | - s
Diode reverse recovery charge Q- Fedgad - 0.49 - [l
Diode peak reverse recovery current fum it = 1hDONps - 15.0 - A
Diode peak rate of fall of reverse i it N 430 - laps

recovery current during t,

7 Rev. 11, 2012-11-09



IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

Infineon

275
250
25
=
= 5
z
¥ QS 175
= i
3 2 150
% #
5] o
5 @
i}
§ 100
1= e i
) = s EiE i
ars
|_pCe= |
| ‘ i ! IR 25
a1 - o
1 10 100 1000 2 50 75 100 125 150 178
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, Te=25°C, Ty<175°C; Voe=15V. temperature
Recommended use at Vee>7.5V) {Ts175°C)
80 120
—
70
100 ]
o Voem200 / /
= z 1o/
g g o
B o5 [ 15 f
z z | 12
o o
x 40 o 0 101
—
=i . = o T
8 o
<o < Lok
E
20
10
L
0 ] o
25 50 75 100 125 150 175 0 2 3 5
T, CASE TEMPERATURE ['C] Vi, COLLECTOR-EMITTER VOLTAGE [V]
Figure 3. Collector current as a function of case Figure 4 Typical output characteristic
temperature {T=25°C)

(Vee215V, T,$175°C)

8 Rev. 1.1, 2012-11-09



Infineon

IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

120
!
. //
Vee=20V- 1
z i =
% 80 ,4; / %
4 1 4
§ [z ﬂl %
o 60— x
g [ E
| o o
§ 40 TV— = | g
Iy a <
20 o T 20 ; 2
LA 1A

0 1 2 3 4 5
Viz, COLLECTOR-EMITTER VOLTAGE [V]

Figure 5. Typical output characteristic
(T=150°C)

45 50 55 60 65 70 75 80 85
Vie, GATE-EMITTER VOLTAGE [V]

Figure 8 Typical transfer characteristic
(Vee=20V)

8

1000

E

Veesa, COLLECTOR-EMITTER SATURATION [V]
2

=

050

£, SWITCHING TIMES [ns]

25 50 7 100 125 150
T.,, JUNCTION TEMPERATURE ['C]
Figure 7

20 40 L. 80 100
I, COLLECTOR CURRENT [A]

a function of junction tem perature
(Vee=15V)

Figure 8 Typical switching times as a function of
collector current

(inductive [od, T,=150°C, V=400V,
u; 1510V, 10=150, Dynaimic test cicuit n
e E)

9 Rev. 1.1, 2012-11-09



IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

Infineon

1000
—

£ o0 £ 100
in I
2 &
g H
£ £
Q Q
= =
X X
o - o
2 2
& i 3

1

15 25 35 45 s 65 75 85 % S 75 00 125 150 478
.. GATE RESISTOR [a] T... JUNCTION TEMPERATURE ['C]

Figure 8. Typl:aiswm:hlnn times as a function of gate  Figure 10 Ty:m:al switching hmes as a function of
junction temperatu

(mﬂu:wa load, T,=150°C, Vee=400V, (ndum load, VqJOCN Viee=15/0V,
Viee=150V, ic=20A, Dynamic test circuit in J'r=20A.!<-=150.Dynarmct=stci:cuil in
Figure E) Figure E)
-]
s
g 7
£ z
5 E .
5 g
o ¥
3 g = .
B 5 o
(<}
£ £ . .
= z 2
E £ s
@ 2
0 4
5 & 2
(+] W
g s 1
/
10 (]
25 50 T 100 125 150 0 20 40 L i 100
Ty, JUNCTION TEMPERATURE ['C] I, COLLECTOR CURRENT [A]
Figure 11. Gate-emitter threshold voltage as a function Figure 12 Typical switching energy losses as a
of junction temperature n of collector current
u;-u ama) (ndudwe load, T,=150°C, Vce=400V,

Vees 1510V =150, ynarnio st circut in
:
Rt Rev. 1.1, 2012-11-09



Infineon

IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

- =
£ % Z
g 1 rae A 8
W o8 , — ik W
& &
o T %)
£ os - £ 03
- -
% - |~ % [
04 02
4 L1 5 |
w w
,/ //
02 = —— 01 ——
oo 00
s 15 25 bl 85

35 45 55 85
rs, GATE RESISTCR [Q]

Figure 13. Typical switching energy losses as a
function of gate resistor
(inductive load, T,=150°C, V=400V,
Voe=15/0V, 1:=20A, Dynamic test circuit in

0 75 100 2 150
T4, JUNCTION TEMPERATURE [*C]

175

Figure 14, Typlcal switching eneray osses as &
ure

unction of juncti

ion temperati

{nduu.ve load, Ver=d400V, Vee=15/0V,
1c=20A, r;=1502,Dynamic test circuit in

Figure E) Figure E)
16
- i
14 3
Z o -
o E 12 -
W o7 5 s
2 L l"
T < I
s W g |
2 &
w oS5 8 5
4 E /
2 o4 E &
5 5
% 03 ]
P4
uw 02 = /
o1 b
00 o

250 30
Vee, COLLECT

00 350 A
TOR-EMITTER

Figure 15. Typbca\ switching energy losses as a
of collector emitter voltage
(mduclme load, T=150°C, Voe=15/0V,
Ic=20A, ;=150 Dynamic test circuit in

Figure E)

00 450 500
VOLTAGE [V]

20 a0 50 80
Q:z, GATE CHARGE [nC)
Figure 16 Typical gate charge
(ic=40A)

Rev. 1.1, 2012-11-09



Infineon

IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

1E+4 |

H
H

g

C. CAPACITANCE [pF]

o 5 10 15 20 25 30
Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 17. Typical capacitance as a function of
collector-emitter voltage
(Vee=OV, F=1MHz)

Zeo-d, TRANSIENT THERMAL RESISTANCE [K/MW]

e

°
2

=

001
1E6  1ES

T
1111 -

oy 7 3 a
roomy Scmasans Ersner Daisitne Gismnos
esie {oonnen

S ST T G

1E4 0001 001 01
t, PULSE WIDTH [s]

Figure 18 IGBT transient thermal resistance
(0=1T)

- 130
§ 1
w . 3
o = 0: Z 1o
E | 2 w &
= 2 = &
o &) E 10 T
g o1 L E T
: sl f e e
E - A T e g -~
g i ingle pulsel =
£ [ il I %
E [ 4
i | i
001
= [T \
% 3 sl S
g H & & =
7 [
A i1
5 3% ggmes b B,
001 H @
1E7 1E6 1ES 1E4 0001 001 01 1300

t, PULSE WIDTH [5]

Figure 19. Diode lmnslznnn:mal impedance as a
function of pulse

700 900 1100 1
di/f, DIODE CURRENT SLOPE [Afps]
Figure 20. Ty;m:al reverse recavery time as a function

liode current slope

(v;:dww

Rev. 1.1,

2012-11-09



Infineon

IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

12 20 I
1o d[—T=25c i =20m =
T=150°C. 1= 204 I
18 et
g 10 - TS Sl = 4 el
w _—t £ bl
2 il [ -
x 7
3 g et |
3 .
o8 i
& & o 4
] [T 58 -
%5 > |
8 8
i
; 08 [~ T] :
2 % 104—L4] !
3 g
i g, |
& = |
7
|
|
02
1500 500 1300 1500

700 800 1100 1300
dir/tdt, DIODE CURRENT SLOPE [Afus]

Figure 21. Typlca\ reverse recovery charge as a
function of diade current slope

mcm D\ODE CURRENT ‘SLOPE [Afus]

Figure 22 Typu:al reverse recavery current as a
fun

unction of diode current slope

(Va=400V) (Va=400V)
60 r
— T=25°C
T=150°C

50

T

£ 100 -

ry =

5 0

=4

5 150 fes = E

s - 3

B 200 o 0

i £

o 250 é

3 &

B 300 &

s
10

=350
400 o .
700 800 1100 1300 1500 00 05 10 15 20 25 30
dirlt, DIODE CURRENT SLOPE [A/ps]

Figure 23. Typical diode peak rate of fall of reverse
recovery current as a function of diode
current slope
(V==400V)

Ve, FORWARD VOLTAGE [V]

Figure 24 Typu:al diode farward current as a function
f forward voltay

Rev. 1.1, 2012-11-09



. IKW40NB5H5, IKP40N65H5
Infineon

High speed switching series fifth generation

20

Vr, FORWARD VOLTAGE [V]

50 75 100 125 150 175

T, JUNCTION TEMPERATURE ['C]

Figure 25. Typical diode forward voltage as a function
of junction temperature

14 Rev. 11, 2012-11-09



IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

Infineon

PG-TO247-3

A 13 A
e [Bg
. B Vo e D R LN
: T
= e L 3[
-
L A o =
H L/ T
4]
T =1
bt T"I'bz :I
b3
b
el e
= [T [Ty
) [ i o
am ] o1 oz
27 Ty o080 ) CEEIMENT G
185 FXT) ooms ooas
Tor ) ootz [
160 241 0075 (3 BCALE Li
o0 T8 o7 aces
a7 e o Y
2a7 5 o [T R i
= 2 . oo v s
w0 FIR) aane ) P
fas ras sk nes
a3 T o )
70 X o8z [T
gFTm s osie s
368 10 o [E] _E}
7 0 o0 o
SaApo0 oam
\ssuE DATE
l. Ty =5 o [ prv=rh
] am ar ) wire
- 3 370 o o ReviscH
a SAD 8.00 0218 0236 e
s 1 5% [F 38

15 Rev. 11, 2012-11-09



. IKW40NB5H5, IKP40N65H5
Infineon

High speed switching series fifth generation

PG-T0O220-3 liesn,

AT

Y JEEE 20

H

L}

o] [ BocuwENT o, |
Gy ity
)
o seue
=
oy - iz oo i
T3 ik o s
13 T8 Crey 04 L4 a5
o e o o L
i s G o
e T ) = e
LFEC) EEXED Camn 518 ke
o 3 oy o
o s o i) _6_@_
F i
= 3
= ISSUE DATE
i .., s " = iy
5 i) o o
T : i : = Ao
EX) o2 163 -
g b iy i

16 Rev. 11, 2012-11-09



. IKW40NB5H5, IKP40N65H5
Infineon

N soni
1
L @ . .

High speed switching series fifth generation

ﬁ
e,

80% Vg
tz Tn
LET Iny
' 2 ™
[ || 4 ] i P

Figure A. Definition of switching times

e
oy =)
by 1S
wong Figure D. Thermal aquivalent circuit
e e
ke
%1
'
I3
Figure E. Dynamic test circuit
Parasliic inductance L.,
Parasitic capacitor C,,
Relief capacitor C,
(only for ZVT switching)

Figure B. Definition of switching losses

1w Rev. 11, 2012-11-09



IKWA40NB5HS5, IKP40NG5HS

High speed switching series fifth generation

Infineon

Revision History
IKWAONG5HS, IKP4ONESHS

Revision: 2012-11-09, Rev. 1.1

Previous Revision

Revision |Date Subjects (major changes since last revision)
11 ‘201 2-11-09 | Preliminary data sheet

We Listen to Your Comments
Any information within this document that you feel is wrong, unclear or missing at all 7

Your feedback will help us to continuously improve the quality of this document

Please send your proposal (including a reference to this document] to: erratum@infinean.com

Published by
Infineon Technologies AG

81726 Munich, Germany

81726 Miinchen, Germany
©2012 Infineon Technologies AG
All Rights Reserved.

Laga\ Disclaimer

given in this in o event be regarded as a guarante of conditions or characteristics.
Vi respect to any examples of hints given herein, any typical values stated herein andfor any information regarding the
application of the device, Infineon Technologies hereby disclaims any and all warranties and iabilibes of any kind,
including without limitation, intellectual property rights of any third party.

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

Warnings
Due to technical ngerous For son on the types in
quastion, plsase contact e naares: Infinean Tachnclogiss OMca

The Infinean T in this Data be used in e

systems
andior automative, avintion and aerospace applications of systems only with the express wrten approval of Infineon
Technologies, if a failure of such components can reasonably be expected to cause the failure of that fife-support,
automotive, aviation and aercspace device or system or to affect the safety or effectveness of that device or system, Life
support devices o systems are intended to be implanted in the human body or to support andlor maintain and sustain
andlor protect human life. If they fail it is reasonable to assume that the health of the user or ther persans may be
en )
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