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r1 HIEE
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 Rith(j-a) 40 K/W
resistance,
junction-ambient
IGBT thermal Rthj-c) 1.1 | KW
resistance, junction-
case
Diode thermal Rih(j<) 14 | K/W
resistance, junction-case
2 IGBT
&2 BRAEEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;225°C 650 v
DC collector current, Ic limited by bondwire T.=25°C 40 A
limited by Tyjmax T.=100°C 275
Pulsed collector current, t, | Icpuise 60 A
limited by Tujmax?
Turn-off safe operating Vee< 650V, tp=1 s, T,;<175°C 60 A
area?
Gate-emitter voltage Vee +20
Transient gate-emitter Vee t,<10ps,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|m‘e between Vee< 400V, 3
short circuits=21.0s T,=150°C
Power dissipation Piot T.=25°C 136 W
T.=100°C 68

1) HIIRE, AEHTFEFEMR,
2) SEANSREHTHUBRAEERMK, 1=60A, V=400V, T=25°C, Vee=20V, L=80pH, R=10Q

IR/ 3 Revision 1.20
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | lc=20A, 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=0.2 mA, Vee= Vee 4.3 5 57 v
voltage
Zero gate-voltage IcEs Vee=650V, Vee=0V T,;,=25°C 40 HA
collector current T,=175°C 700
Gate-emitter leakage les Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=20A, Vee=20V 10 S
Short-circuit collector Isc Vee=400V, Vee=15V, tsc< 3 s, Allowed 110
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 1310 pF
Output capacitance Coes Vee=25V, Vee=0V, f=1000 kHz 42 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=1000 kHz 13 pF
capacitance
Gate charge Q¢ Vee=520V,Ic=20A, Vee=15V 128 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 16 ns
Rg(on): 12 Q, /c: 20A
S M =2, 15
o=30P lc=10 A
T,;=175°C, 17
/c =20A
T;=175°C, 15
/c =10A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,;=25°C, 10 ns
Reon=12 Q, Ic=20A
S TR =25, 6
o=30P lc=10A
T;=175°C, 12
Ic=20A
T;=175°C, 7
/c =10A
(RB&ETm......)
IR 4 Revision 1.20
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off delay time td(off) Vec=400 V, Vee= 0/15 V, ij =25 OC, 210 ns
Reon =12 Q, Ic=20A
S TR =25, 235
o=20P lc=10A
T,;=175°C, 255
Ic=20A
T,;=175°C, 310
Ic=10A
Fall time (inductive load) tf Vee=400V, Vee=0/15V, |T,;=25°C, 20 ns
Reon =12 Q, Ic=20A
Sl M = asee, 18
c=20P lc=10A
Ty=175°C, 75
Ic=20A
T;=175°C, 80
Ic=10A
Turn-on energy Eon Vee=400V, Vee=0/15V, |T,;=25°C, 0.36 mJ
Reon =12 Q, Ic=20A
e M = asee, 0.16
o=20P lc=10A
T,;=175°C, 0.58
/c =20A
T\,j: 175 OC, 0.3
/c =10A
Turn-off energy Eos Vee=400V, Vee=0/15V, |T,;=25°C, 0.36 mJ
RG(on): 12 Q, /C:20A
S TR =25, 0.21
o=20P lc=10A
T,;=175°C, 0.61
Ic=20A
Ty=175°C, 0.34
Ic=10A
(RBETH......)
IR 5 Revision 1.20
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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, 0.72 mJ
Reon=12Q, Ic=20A
;ée(ojfg :012FQ, L,=32nH, Ty=25°C, 0.37
o=3UP lc=10A
T;=175°C, 1.19
Ic=20A
T;=175°C, 0.64
Ic=10A
Operating T -40 175 °C
junction
temperature
3 —RE
Ra BRAXWEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Veem | Tyi=25°C 650 v
voltage
Diode forward current, Ir limited by bondwire T.=25°C 40 A
limited by Tyjmax T.=100°C 275
Diode pulsed current, t, Irputse 60 A
limited by ijmax 1)
1) HIGIRE, FREIFESME,
®R>5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lF=20A T,;=25°C 1.65 2 Y
Tj=125°C 16
T;=175°C 1.55
(RBELTR......)
IR 6 Revision 1.20
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Parameter

Symbol

Note or test condition

Values

Unit

Typ.

Max.

Diode reverse recovery
time

trr

Vr=400V

T\/J': 25 OC’
/F: 20 A,
-dig/dt = 1420 A/us

70

ns

T\/J' = 25 OC’
/F: 10 A,
-dir/dt = 1800 A/us

42

T;=175°C,
k=20 A,
-dir/dt = 1420 A/us

120

T\,j: 175 OC,
;=10 A,
-dir/dt = 1450 A/us

88

Diode reverse recovery
charge

er

Vr=400V

T,;=25°C,
Ir=20A,
-dir/dt = 1420 A/us

0.44

ucC

T,;=25°C,
Ir=10A,
-dir/dt = 1800 A/us

0.28

T\,j: 175 OC,
Ir=20A,
-dir/dt = 1420 A/us

1.18

T\,j: 175 OC,
=10 A,
-dir/dt = 1450 A/us

0.85

Diode peak reverse
recovery current

lrrm

V=400V

T,;=25°C,
Ir=20A,
-dir/dt = 1420 A/us

13

T,;=25°C,
Ir=10A,
-dir/dt = 1800 A/us

14

T\,j: 175 OC,
Ir=20A,
-dir/dt = 1420 A/us

19

T\,j: 175 OC,
Ir=10A,
-dir/dt = 1450 A/us

20

(RBETX......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di/dt | V=400V T,;=25°C, 210 A/us
reverse recovery current IF=20A,
-dig/dt = 1420 A/us
T,=25°C, 420
/F: 10 A,
-dir/dt = 1800 A/us
T;=175°C, 180
/F: 20 A,
-dir/dt = 1420 A/us
T,;=175°C, 265
Ir=10A,
-dir/dt = 1450 A/us
Operating T -40 175 °C
junction
temperature

B, N TRERENEFFHAENLE, & GBI TFFRFTEDELEFHFITBRRAGEER 80%.
‘@/__T#ﬁ-; ij = 250C1 /‘ﬁ'iﬁ%ﬁ%ﬁ/ﬁo
YA TIAEBEE, L, CHREEE, FEEIRKEIZ HE HI—IRERITNE,

BIEFM 8 Revision 1.20
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4 SEE

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
150 45
Lu[_r“() _— lc:F[”c
40 7
120 35 ]
30 |
90 |
= z >
5 =
= 20
60 |
15 |
30 ] 10
5
0 I I I I I 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175
T.(°C) T.(°C)

[

Typical output characteristic

Typical output characteristic

lc=f(Vce) lc = f(Vce)
T,;=25°C T,;=175°C
60 60
50 50 ]
40 40 ]
< o =z _ |
= 30 = 30
20 | 20 |
10 |
0
0 1 2 3 4 5 0 1 2 3 4 5
Ve (V) Ve (V)
IR/ 9 Revision 1.20
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

le=f(Voe) function of junction temperature
Vee=20V Veesat =f(Ty)
VGE =15V
60 7 35
T;=25°C !/ — I .=10A
—_——— T =175 / _— .=
TVJ—ITSC / so. I, =20A
50 / .0 |-------- I.=40A
/
250 T
o St 1 T
Y
— = L~
< - =
= 30 g
= I I O R R A s
IR [ B
20 |
10
10 05
0 0.0
2 4 6 8 10 12 14 25 50 75 100 125 150 175

T, (0

vj

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=0.2mA Vee=400V, Ty=175°C, Vee=0/15V, Rs=12 Q
6 1000
typ.
54 \
4 100
= —
= (73 R R
£ 3 s e
g - 0
= ]
2 ol 7
td(off)
1 .
______ Lo
............ t,
0 T T T T 1 T T T T T
25 50 75 100 125 150 0 10 20 30 40 50 60
T, 0 I (A)
BB Revision 1.20

2023-12-12



IKW20NGSET7
{E$#EDuopack: IGBT7

infineon

44FEE

Typical switching times as a function of gate resistor

t=f(Rc)

Ic=20 A, Vcc=400 V, ij: 175 OC, Vee= 0/15 \Y

Typical switching times as a function of junction

1000

100 ]

t (ns)

10 |

pes

_________________________
___________

-
-
-

10 20 30 40 50 60 70 80

temperature
t= f(ij)
Ic=20 A, Vec=400 V, Vee= 0/15 V, Re=120Q)
1000
100 | _
T s e e
tLIt‘ﬂ'\
—_——t
_________ 1:1\-;
_________ t
1
25 50 75 100 125 150 175
T, Q)

W)

Typical switching energy losses as a function of
collector current

E=1(lc)

Vec=400 V, ij: 175 OC, Vee= 0/15 V, Rs=120Q

Typical switching energy losses as a function of gate

resistor
E =f(Rg)

c=20 A, Vec=400 V, ij: 175 OC, Vee= 0/15 Vv

4.5

4.0

357

3.0

25

E(mJ)

2.0 |

15

1.0

0.5

0.0

10 20 30 40 50 60

35

0.0

30 60 90 120 150

YHEFH
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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=20 A, Vcc=400 V, Vee= 0/15 V, Rs=120Q c=20 A, ij: 175 OC, Vee= 0/15 V, Rs=120Q
14 16

0.0 T T T T T 0.0 T T T T T
2 50 75 100 125 150 175 200 250 300 350 400 450 500
T, V. (V)
Typical gate charge Typical capacitance as a function of collector-emitter
Vee= f(QG) Voltage
lc=20A C=f(Vee)
f=1000 kHz, Vee=0V
15 10000
130
— —— 520
12 L
1000}
i
|
|
e \
— — \
= = \ ~N
T £ 1004t o~
=7 o v =
\ T ——
6 \\\ ————————
ol T
3
cies
- - = CDE‘S
______ Cres
0 T T T T T T 1 T T T T T
0 20 40 60 80 100 120 140 0 5 10 15 20 25 30
Q, (n0) V. (V)
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Typical short circuit collector current as a function Typical short circuit safe operating range as a
of gate-emitter voltage function of collector-emitter voltage
lC(SC) = f(VGE) tsc=f(Vce)
T,;=150 °C, Vcc= 400V
180 7.0
|— lsg = fVee) | :“J' i izofc
1601 . T
e N R T, = 150°C
1401 6o |
120
55
< 100 ™
—_— 0 _
g = 5.0
_U 80 ] -~
45
60
4.0 |
40
20 35 |
0 T T T T T 3.0 ‘ ‘ ‘ ‘
8 10 12 14 16 18 20 300 320 340 360 380 400
VGE (V) VCE (V)
IGBT transient thermal impedance as a function Diode transient thermal impedance as a function of
of pulse width pulse width
Zih(j-o) = f(tp) Zinj-o) = f(tp)
D= t/T D= t/T
1 ] 1 IR I | B N WL~
ﬂﬂﬂﬂﬂﬂ 1 L P P = . ./‘
.._...—-—-'/“.o'
= 0T _ 01 e
= S e
g ______________ single pulse g / single pulse
E ———2,(D=0.01) g ———2,(0=0.01)
R I 47 N R P z,,(D=0.02) 5 BTy e Z, (D=0.02)
------------ Z, (D=0.05) sesmemmeeees Z (D =0.05)
—- 7, (D=0.1) B — 7, (D=0.1)
0.01 —-—-=Z,(D=0.2) 0.01 —-—-=Z,(0=0.2)
------- Z,(D=0.5) === Z,(D=0.5)
i 1 2 3 4 i 1 2 3 4
rK/w] 0.293013 0345492 0312009  0.049486 r[K/W] 0.177693  0.421558  0.525174  0.275575
ls] 1.76E-4 0.002416  0.0181 0.173346 [s] 4.7E-5 4.49E-4 0.00605 0.078056
0.001 , 1 [ 1 : 0.001 ‘ ‘ ‘ ‘
1E-6  1E-5 0.0001 0001 0.01 0.1 1 1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t, (s) t (s)
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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)
60 7 3.0
T,;=25C / — 1.=10A
———T,=175C / ——— |;=20A
50 25 =40
40 7 2.0 ]
— = 1 e it
— = \
20 | 1.0 |
10 | 05
0 0.0
0.0 0.5 1.0 15 2.0 2.5 3.0 25 50 75 100 125 150 175
Ve (V)
i

T, (0)

Typical reverse recovery time as a function of diode
current slope

tr= f(die/dt)
VR:400 V, |F: 20A

Typical reverse recovery charge as a function of
diode current slope

Qr = f(dir/dt)
VR: 400 V, IF: 20A

250 14
T, =25°C T, =25°C
—_— T‘)J =175°C _——— T_.J =175°C
T e i S
200 1 N -
1.0 |
150 | ]
__ 08
J—Jt OJ: 1
i 0.6
100
50 |
0.2
0 0.0
600 800 1000 ) 1200 1400 1600 1800 600 800 1000 1200 1400 1600 1800
di /dt (Afus) di /dt (Afus)
BB 14 Revision 1.20
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Typical reverse recovery current as a function of
diode current slope

|rrm: f(diF/dt)
Vr=400V, ;=20 A

di./dt = f(dir/dt)

VR:400 V, |F: 20A

Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope

25

T,=25°C

——— T, =175°C
vi

0 I I I I I

600 800 1000 1200 1400 1600 1800
di,/dt (A/us)

0

-50 7]

-100 ]

-150 |

di /dt (A/us)

-200 |

-250

T,=25°C
——— 71,7175

-300
600

800

1000

1200 1400 1600 1800
di,/dt (A/us)

YHEFH
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Document revision |Date of release |Description of changes

V1.1 2020-04-20 Preliminary Data Sheet

V2.1 2020-05-12 Final data sheet

V2.2 2020-06-29 Increase of forward current rating at Tc=100°C to 27.5A

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

1.20 2023-12-12 Updating E.«losses
Editorial changes
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