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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Internal emitter Le 13 nH
inductance measured 5
mm (0.197 in.) from
case
Storage temperature Tstg -55 150 °C
Soldering temperature Tsold | wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s
Mounting torque M M3 screw, Maximum of mounting processes: 0.6 Nm
3
Thermal Rth(j-a) 40 K/W
resistance,
junction-ambient
IGBT thermal Rth(j-c) 0.65 | K/W
resistance, junction-
case
Diode thermal Rih(jc) 0.9 K/W
resistance, junction-case
2 IGBT
R2 BRAEEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;=25°C 650 v
DC collector current, Ic T.=25°C 76 A
limited by Tyjmax T.=100°C 49.5
Pulsed collector current, t, | Icpuise 120 A
limited by ijmax 1)
Turn-off safe operating Vee<650V, t,=1ys, T,j< 175 °C 120 A
area?
Gate-emitter voltage Ve +20
Transient gate-emitter Ve t,<10 us,D<0.01 +30
voltage
Short-circuit withstand tsc Vee=15V, Allowed Vee=330V, 5 us
time number of short circuits | T,;= 100 °C
< 1000,‘T|n?e between Vee< 400V, 3
short circuits=1.0s T,=150°C
Power dissipation Piot T.=25°C 230.8 W
T.=100°C 1154
1) HBIRITFE, AREITFE~E,
2)  XIENBEHITHUBRAFERMR, 1c120A, V=400V, T=25°C, Vee=20V, L=80uH, R=10Q
3 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | lc=40A, Vee=15V T,;=25°C 1.35 1.65 \Y
saturation T,=125°C 15
voltage
Ty=175°C 16
Gate-emitter threshold Voeth  [1c=0.4 mA, Ve = Vee 43 5 57 v
voltage
Zero gate-voltage IcEs Vee=650V, Vee=0V T,;,=25°C 40 HA
collector current T,=175°C 900
Gate-emitter leakage les Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=40A, Vee=20V 20.5 S
Short-circuit collector Isc Vee=400V, Vee=15V, tsc< 3 s, Allowed 205
current number of short circuits <1000, Time
between short circuits=1.0s, T,;= 150 °C
Input capacitance Cies | Vee=25V, Vee=0V, f=1000 kHz 2475 pF
Output capacitance Coes |Ve=25V, V=0V, f=1000 kHz 77 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=1000 kHz 25 pF
capacitance
Gate charge Q¢ Ic=40 A, Vge=15V, Vcc=520V 235 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 20 ns
Rg(on): 10 Q, /c: 40 A
oo M =2, 19
o=30P lc=20 A
T,;=175°C, 23
/c =40A
T;=175°C, 21
/c =20A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,;=25°C, 15 ns
Re(on): 10 Q, Ic=40A
e =25, 9
o=30P Ic=20A
T;=175°C, 20
Ic=40A
T,;=175°C, 12
/c =20A
(RB&ETm......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off delay time td(of Vee=400V, Vee=0/15V, |T,;=25°C, 310 ns
Re(on): 10 Q, Ic: 40 A
'ge(o_ff);oloFQ’ L,=32nH, T,=25°C, 330
o=20P le=20 A
T,;=175°C, 380
Ic=40A
T,;=175°C, 430
Ic=20A
Fall time (inductive load) te Vee=400V, Vee=0/15V, |T,;=25°C, 13 ns
Re(on): 10 Q, Ic: 40 A
;ée(ojfg :OloFQ, L,=32nH, Tu=25°C, 17
c=20P le=20 A
T4=175°C, 57
Ic=40A
Ty=175°C, 70
Ic=20A
Turn-on energy Eon Vee=400V, Vee=0/15V, |T,;=25°C, 1.05 mJ
Re(on): 10 Q, Ic: 40 A
e MY =2, 0.45
o=20P le=20 A
T,;=175°C, 1.65
/c =40A
T,;=175°C, 0.84
/c =20A
Turn-off energy Eoff Vee=400V, Vee=0/15V, |T,;=25°C, 0.59 mJ
RG(on): 10 Q, /C:40A
;ée(o_ffg :OloFQ, L,=32nH, Ty=25°C, 0.26
o=20P le=20 A
T,;=175°C, 1.13
Ic=40A
Ty=175°C, 0.59
Ic=20A
(RBETH......)
IR 5 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vee=400V, Vee=0/15V, |T,;=25°C, 1.64 mJ
Re(on): 10 Q, Ic=40 A
;ée(ojfg :OloFQ, L,=32nH, Ty=25°C, 071
o=3UP lc=20 A
T;=175°C, 2.78
Ic=40A
T;=175°C, 1.43
Ic=20A
Operating T -40 175 °C
junction
temperature
3 —RE
Ra RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verm | Tyi=25°C 650 v
voltage
Diode forward current, Ir limited by bondwire T.=25°C 72 A
limited by Tyjmax T.2100°C 435
Diode pulsed current, t, Iepulse 120 A
“mited by ijmax
&5 $SEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lF=40A T,;=25°C 1.65 2 Y
Tj=125°C 16
Tj=175°C 1.55
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Diode reverse recovery tr Vr=650V T,;=25°C, 85 ns
time lr=40A,
-dig/dt=1779 A/us

T\/J' = 25 OC’ 59
/F: 20 A,
-dir/dt = 2381 A/us

T,;=175°C, 145
/F =40 A,
-dir/dt = 1660 A/us

Ty=175°C, 105
Ir=20A,
-dir/dt = 1881 A/us

Diode reverse recovery Qi Vr=650V T,;=25°C, 0.95 pc
charge [r=40A,
-dir/dt = 1779 A/us

T,;=25°C, 0.7
Ir=20A,
-dir/dt = 2381 A/us

Ty=175°C, 2.8
lr=40A,
-dir/dt = 1660 A/us

Ty=175°C, 2.02
Ir=20A,
-dir/dt = 1881 A/us

Diode peak reverse Trem V/r=650V T,;,=25°C, 22 A
recovery current le=40A,
-dir/dt = 1779 A/us

T,j=25°C, 24.5
Ir=20A,
-dir/dt = 2381 A/us

T,;=175°C, 35
Ir=40A,
-dir/dt = 1660 A/us
T,;=175°C, 35
Ir=20A,
-dir/dt = 1881 A/us

(REBKTR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di/dt |Vr=650V T,;=25°C, 380 A/us
reverse recovery current lF=40A,
-dig/dt =1779 A/us
T,;=25°C, 520
/F: 20 A,
-dir/dt = 2381 A/us
T;=175°C, 290
/F =40 A,
-dir/dt = 1660 A/us
T,;=175°C, 425
Ir=20A,
-dir/dt = 1881 A/us
Operating T -40 175 °C
junction
temperature
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Power dissipation as a function of case temperature | Collector current as a function of case temperature
Peot = f(Tc) le=1(Tc)
T\,jS 175°C TVJ'S 175 OC, Vee= 15V
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

lc= f(Vee) function of junction temperature
Vee=20V Veesat =f(Ty)
VGE =15V
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Gate-emitter threshold voltage as a function of
junction temperature

Veeth = f(Ty;)

Typical switching times as a function of collector
current

t="1(lc)

lc=0.4mA Vec=400V, T,;= 175 °C, Vee= 0/15V, Rs=10 Q
6 1000
= \
5
47 1007 s
= -----------"----;_q—\é':::;__
= B
- %) Rt
&3 A R Rt i R S
>u = ——__-___‘_“_‘F‘ ________
2 0]
td(nff)
1] —_
______ Ctom)
............ t,
0 1 T T T T T
25 50 75 100 125 150 0 20 40 60 80 100 120
49 I (A)
IR 10 Revision 1.10

2023-01-26



IKW40NGSET7
{E$#EDuopack: IGBT7

infineon

4 55EE

Typical switching times as a function of gate resistor
t=f(Rg)

Typical switching times as a function of junction
temperature

lc=40 A, Vec=400V, T,;= 175 °C, Vee = 0/15 V t=1f(Ty)
lc=40A,Vcc=400V,Vee=0/15V,Rc=10Q
10000 1000
1000
100
2 100 %i ——____,-——
10 |
10 tt:l[of‘ﬂ
—_——t
----- Lo
............ t,
1 1
0 20 40 60 80 100 120 25 50 75 100 125 150 175
R () T (°C)
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Typical switching energy losses as a function of
collector current

Typical switching energy losses as a function of gate
resistor

E=1(lc) E =f(Ro)
Vec=400V, T,j=175°C, Vee=0/15V, Rs=10 Q lc=40A,Vcc=400V, T,;=175°C, Vee=0/15V
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Typical switching energy losses as a function of
junction temperature

Typical switching energy losses as a function of

collector emitter voltage

E=f(Ty) E =f(Vce)
Ic=40 A, Vcc=400 V, Vee= 0/15 V, Re=10Q Ic=40 A, ij: 175 OC, Vee= 0/15 V, Re=100Q
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Vee= f(QG) Voltage
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Typical short circuit safe operating range as a function
of collector-emitter voltage

tsc=f(Vce)

Typical short circuit collector current as a function
of gate-emitter voltage

leise) = f(Vee)
T,=150°C, Vcc=400V
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IGBT transient thermal impedance as a function Diode transient thermal impedance as a function of
of pulse width pulse width
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Typical diode forward current as a function of
forward voltage

Typical diode forward voltage as a function of
junction temperature

le= f(VF) Ve= f(TVJ)
120 7 3.0
T=25°C / =20
—_——— T=175°C /B N N ] E—— | =40A
: /
100 25 11-°""" 1_.=80A
80 | 2.0
—_ ; I e Bt
— >
\
40 | 10 |
20 | 05
0 0.0
0.0 0.5 1.0 15 2.0 2.5 3.0 25 50 75 100 125 150 175
Vo (V)
F

T, (0)

Typical reverse recovery time as a function of diode
current slope

tr= f(die/dt)
VR:400 V, |F: 40 A

Typical reverse recovery charge as a function of
diode current slope

Qr = f(dir/dt)
VR: 400 V, IF:4O A

350 35
T=25°C T=25°C
N - sl | [ m—— T=175°C
3001 N\ 3.0 ]
L O R e L
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250 ] 257 - -
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200 | 20
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150 15

100 1.0 | ///

50 05 |

0 0.0
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
di,/dt (A/ps) di, fdt (A/ps)
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Typical reverse recovery current as a function of Typical diode peak rate of fall of reverse recovery

diode current slope current as a function of diode current slope
lrm = f(di/dt) di,/dt = f(die/dt)
Vr=400V,[=40A V=400V, =40 A
45 0
T=25"C
=== 1=175°¢C -7 -50 ]
40 j o
// ]
25 — -100
-150 ]
30
- -200]
7 =
= ® ES
E £ -250
T 20 =
o _
-300
15 | i
-350
10 | :
-400
5 -450 |
0 1 1 1 1 _500
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
di,/dt (A/ps) di /dt (A/us)
IR 15 Revision 1.10

2023-01-26



IKW40ONGSET7
{3 #EDuopack: IGBT

7

infineon

5 HHEIIMNE

BRI

HEE PG-TO247-3

A
EN
S e@IAle
E3 A E1 o
A2
——
O /_I_
" I
o~
Ll
—
0
[m)]
S
—
’ Al
1
C
b
[¢] $0.25M)
MILLIMETERS
DIMENSIONS VI X
A 470 5.30
Al 2.20 2.60
A2 150 250
b 1.00 140
b1 1.60 2.41 DOCUMENT NO.
b2 257 343 Z8B00003327
c 0.38 0.89 REVISION
D 20.70 21.50 06
D1 13.08 17.65
D2 0.51 1.35 SCALE 3:1
E 15.50 16.30 01234 5mm
E1 12.38 14.15 Ly
E2 3.40 5.10
E3 1.00 2.60 EUROPEAN PROJECTION
e 44
L 19.80 20.40
L1 3.85 450
P 3.50 3.70
———
Q 5.35 6.25 ISSUE DATE
S 6.04 6.30 25.07.2018
1
16 Revision 1.10

HEFM

2023-01-26



IKW40ONG5ET7 iﬁ eon

{K$#EDuopack: IGBT7

6 Wik FH
N B =
6 i 5% 14
Vel LV
—_— 90% V,
- dl/dt fr=ta+ Iy
’ Qu=Qa+ Qy
trr
.'F g (g
5 J10% Ve ;
\ t -\ .
It ’ a,Aa 0% | f
o al/at v,
— 90% I
T~ 90% I, 9% I,
0%k X 10%)%e Figure C. Definition of diode switchin
t
ot characteristics
Vee(®
/\ )
B ™~
WC}H? ?
p(t) &
G t
lsjom) f td(nﬂ b 8
Figure A. Definition of switching times +Te
P
Vee( e
__‘ 90,:1 - - - -
\j Figure D. Thermal equivalent CII'CUIt
o A10% Ve . %L
\ “/
() puT
© (Dode)ﬁ@ * G
— — L
cC
DUT
(IGBT)
2% Iy
K t wl,
Vie(t) Figure E. Dynamic test circuit
Parasitic inductance L,
2 parasitic capacitor C,
relief capacitor C,,
U only for ZVT switchin
E,- f YR (only 9)
- b 2% Voo
t, <o t,
Figure B. Definition of switching losses
=] 2
HIEEMR 17 Revision 1.10

2023-01-26



QT
IKW40NGSET7
{K$#EDuopack: IGBT7 In ineon

EiTieR
A3 A3

BiTiER

Document revision |Date of release |Description of changes

V1.1 2020-04-28 Preliminary data sheet

V2.1 2020-05-12 Final data sheet

n/a 2020-11-30 Datasheet migrated to a new system with a new layout and new revision
number schema: target or preliminary datasheet = 0.xy; final datasheet
=1.xy

1.00 2021-06-29 Change of potential applications and new diagram added (tscas
function of V)

1.10 2023-01-26 Feature list corrections
Editorial changes
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