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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 Rih(j-a) 40 K/W

resistance,

junction-ambient

IGBT thermal Rih(jc) 0.65 | K/W

resistance, junction-

case

Diode thermal Rth(j-c) 285 | K/W

resistance, junction-case

2 IGBT

w2 RATEE

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vee T,;=25°C 650 v

DC collector current, I limited by bondwire T.=25°C 80 A

l|m|ted by ijmax Tc: 130 OC 40

Pulsed collector current, t, | Icpuise 120 A

limited by ijmax

Turn-off safe operating Vees 650V, T,j= 175 °C 120 A

area

Gate-emitter voltage Vee +20

Transient gate-emitter Vee t,<10ps,D<0.01 +30

voltage

Power dissipation Piot T.=25°C 230 W
T.=100°C 115
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Verces [lc=0.2mA, Vee=0V 650 v
breakdown voltage
Collector-emitter Veesat | lc=40A, Vee=15V T,;=25°C 14 1.8 \Y
saturation T,=175°C 1.65
voltage
Gate-emitter threshold Voeth  [1c=0.4 mA, Vce= Vee 3.2 4 4.8 v
voltage
Zero gate-voltage Icks Vee=650V, Vee=0V T,;=25°C 40 MA
collector current
Gate-emitter leakage lcEs Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=40A, Vee=20V 55 S
Input capacitance Cies |Vee=25V, Vee=0V, f=1000 kHz 4755 pF
Output capacitance oes Vee=25V, Vee=0V, f=1000 kHz 45 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=1000 kHz 20 pF
capacitance
Gate charge Qs Vee=520V, Ic=40 A, Vee=15V 193 nC
Turn-on delay time taon) |Vec=400V,Vee=0/15V, |T,;=25°C, 42 ns
Reon =20 Q, Ic=20A
S T Ir=ars e, 22
o=20P Ic=20 A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 18 ns
Rg(on): 20 Q, /c: 20A
oM =75 21
o=30P lc=20 A
Turn-off delay time taof) |Vec=400V, Vee=0/15V, |T,;=25°C, 432 ns
Rg(on): 20 Q, /c: 20A
oM =15 500
o=30P Ic=20 A
Fall time (inductive load) te Vee=400V, Vee=0/15V, |T,;=25°C, 16 ns
Reion=20 Q, lc=20A
S M TS, 10
o=20P Ic=20 A
Turn-on energy Eon Vec=400V, Vee=0/15V, |T,=25°C, 0.77 mJ
Rg(on): 20 Q, /c: 20A
ﬁ“?EBZO;LL”:7O”H’ T,=175°C, 0.82
o=30P lc=20 A
(RBLTH......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy Eoff Vee=400V, Vee=0/15V, | T,;=25°C, 0.16 mJ
Reion =20 Q, lc=20A
’ée‘iffgozoFQ’ L=T0nH, 17 —175°C, 0.24
o=20P Ic=20 A
Total switching energy Eis Vece=400V, Vee=0/15V, |T,=25°C, 0.93 mJ
Reion =20 Q, lc=20A
’ée‘iffgozoFQ’ L=T0nH, 17 —175°C, 1.06
o=20P lc=20 A
Operating Ty -40 175 °C
junction
temperature
P BIIFIE, TETi=25CHRHETNE, BRIFZEHE,
3 —RE
=4 RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verm | T2 25°C 650 v
voltage
Diode forward current, Ir limited by bondwire T.=25°C 32 A
limited by Tyjmax T.2100°C 19
Diode pulsed current, t, Irputse 120 A
limited by ijmax
&5 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve IF=20A T,;=25°C 14 1.9 v
Ty=175°C 15
Diode reverse recovery tr Vr=400V T,;=25°C, 112 ns
time Ir=20A,
-dig/dt =900 A/us
Ty=175°C, 153
Ir=20A,
-dir/dt =900 A/us
(RBELTHR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode reverse recovery Qn Vr=400V T,;=25°C, 1.65 pc
charge lr=20A,
-dig/dt =900 A/us
T,;=175°C, 2.8
/F: 20 A,
-dir/dt =900 A/us
Diode peak reverse [ Vr=400V T,;=25°C, 27 A
recovery current IF=20A,
-dir/dt =900 A/us
Ty=175°C, 32
Ir=20A,
-dir/dt =900 A/us
Diode peak rate of fall of di/dt | V=400V T,;=25°C, 585 A/us
reverse recovery current le=20A,
-dir/dt =900 A/us
T,;=175°C, 1030
Ir=20A,
-dir/dt =900 A/us
Operating T -40 175 °C
junction
temperature
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Reverse bias safe operating area Power dissipation as a function of case temperature
le=f(Vce) Prot = f(Tc)
Ty<175°C, Vee=15V, T.=25°C T4=<175°C
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Collector current as a function of case temperature |Typical output characteristic
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Typical output characteristic
|c = f(VCE)
T,;=175°C

Typical transfer characteristic
|c = f(VGE)
VCE: 20V
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Typical collector-emitter saturation voltage as a
function of junction temperature

Veesat = f(Ty)

Gate-emitter threshold voltage as a function of
junction temperature

Veeth = f(Ty;)
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Typical switching times as a function of collector Typical switching times as a function of gate resistor
current t =f(Rq)
t=(lc) lc= 40 A, Vee= 400V, Ty;= 175 °C, Ve = 0/15 V
Vec=400 V, ij: 175 OC, Vee= 0/15 V, Rs=20Q
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Typical switching energy losses as a function of gate

Typical switching energy losses as a function of

resistor junction temperature
E =f(Ro) E="f(Ty)
Ic=40 A, Vcc=400 V, ij =175 OC, Vee= 0/15 \Y Vcc=400 V, Ic=40 A, Vee= 0/15 V, Re=200Q
4.0 _ 3.0
Et /” Eo
- = Enn - E’-w
35 . .
______ Es . 25 1L E.
3.0 ,/’/ _______
/,/' X
25 ] e 1 |
e -—
/’/ _ |
= P - s ===
£ 207 o - Ews L ———————""
w i - Ll
P
-~
-
_ s
15 - |
- 1.0
1.0 |
] 0.5 ]
0.5
0 0 1 1 1 1 1 1 00
0 10 20 30 40 5 60 70 8 90 25 50 75 100 125 150 175
R (Q) T, C)
Typical gate charge Typical capacitance as a function of collector-emitter
Vee=f(Qq) voltage
lc =40 A C=f(Vee)
f=1000 kHz, Vee=0V
16 10000
V=130V
ull=—— V. =520V / !
_ Cies
12 - = CDES
1000 | - G
10 ]
= T
o8] = |
=7 o i
i
6] | 1'| \\
100 Ji
- \ ~
4 \ S —
A —_
N — —_
S —_—
2] L N
0 1 1 1 1 1 1 1 1 1 10
0 20 40 60 80 100 120 140 160 180 200 0 10 20 30 40 50 60 70 8 9 100
Q. (nC) Ve (V)
Datasheet 10 Revision 1.30

2023-06-06



IKW40N65WR5
YSE 1GBT

infineon

454E

IGBT transient thermal impedance as a function of
pulse width

Zinj-c) = f(tp)

Diode transient thermal impedance as a function of
pulse width

Zinj-c) = f(tp)

D=t,/T D=t/T
1
1] b}
A 1 B A1 ___,/'/’
[T 1 e o
0.1 S I
——F .—-—'"/' e R S Ry
5 § : .E, 0.1 5 .
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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)
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v
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Typical reverse recovery time as a function of diode
current slope

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

Typical reverse recovery charge as a function of

diode current slope
er: f(diF/dt)
Vr=400V,r=20A
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0 0.0
500 600 700 800 900 1000 1100 500 600 700 800 900 1000 1100
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Typical reverse recovery current as a function of
diode current slope

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

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

di./dt = f(die/dt)
VR: 400 V, |F: 20A
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Document revision |Date ofrelease |Description of changes

V1.1 2014-12-05 Preliminary data sheet

V1.2 2015-03-27 New dynamic parameters and graphs

V1.3 2015-05-12 New dynamic parameters

V2.1 2015-12-10 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

1.10 2022-03-08 Added transient gate-emitter voltage
Updated diagram E =f(l¢)

1.20 2022-05-13 Transient gate-emitter voltage Ve: added in table “Maximum rated
values” of IGBT
Update of diagram “Typical switching energy losses as a function of
collector current”, E =f(lc)
“Forward bias safe operating area” diagram renamed to “Reverse bias
safe operating area”

1.30 2023-06-06 Power dissipation conditions on page 3 updated
Editorial changes
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