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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) 045 | K/W
resistance, junction-
case

Diode thermal Rih(jc) 0.6 K/W
resistance, junction-case

2 LSRR EE

xR2 BAHEE
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
limited by Tumax T.=100°C 785
Pulsed collector current, t, | Icpuise 225 A
limited by ijmax 1)
Turn-off safe operating Vee<650V, t,=1ys, T,j< 175 °C 225 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|n7e between Vee< 400V, 3

short circuits 21.0 s T4=150°C
Power dissipation Piot T.=25°C 333 W

T.=100°C 167

1) HIRITENX. RETE~M,
2) XS SSEHTHABRAHBERMIN, 1c=225A, V=400V, Tc=25°C, Vee=20V, L=80uH, Rs=100
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vegsat | le=T5A, Vee=15V T,;=25°C 1.35 1.65 \Y
saturation T,;=125°C 15
voltage
T,j=175°C 1.6
Gate-emitter threshold Veeth  [lc=0.75mA, Vee = Vee 43 5 57 v
voltage
Zero gate-voltage Ices Vee=650V, Vee=0V T,;=25°C 40 pA
collector current Ty=175°C 1200
Gate-emitter leakage IEs Vee=0V, Vee=20V 100 nA
current
Transconductance Jfs Ic=T5A,Vee=20V 40 S
Short-circuit collector Isc Vee=400V, Vee=15V, tsc< 3 us, Allowed 350
current number of short circuits <1000, Time
between short circuits=1.0's, T,;= 150 °C
Input capacitance Cies Vee=25V, Vee=0V, f=1000 kHz 4460 pF
Output capacitance Coes Vee=25V, Vee=0V, f=1000 kHz 135 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=1000 kHz 46 pF
capacitance
Gate charge Qs Ic=T75A,Vee=15V, Vc=520V 435 nC
Turn-on delay time taon) |Vec=400V,Vee=0/15V, |T,;=25°C, 28 ns
Re(on) =47 Q, Ic=T5A
S M =25, 26
o=20P Ic=37.5A
T,;,=175°C, 31
Ic: T75A
T,;,=175°C, 28
Ic=375A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 25 ns
Rg(on) =4.7 Q, Ic=T5A
;gG(O_ﬁg :04.7F Q,L,=32nH, Ty=25°C, 13
o=30P Ic=37.5A
ij: 175 OC, 30
/c: T75A
T,;,=175°C, 18
Ic=375A
(REETA......)
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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) =47 Q, /c: T75A
ge((iff);o4.7FQ, L,=32nH, T,=25°C, 330
o=3UP lc=37.5A
Ty=175°C, 365
Ic: T75A
Ty=175°C, 415
Ic=37.5A
Fall time (inductive load) t; Vee=400V, Vee=0/15V, | T,;=25°C, 15 ns
Re(on) =47 Q, Ic=T5A
S e M =25 7, 11
o=20P lc=37.5A
Ty=175°C, 25
/c: T75A
Ty=175°C, 20
Ic=37.5A
Turn-on energy Eon Vec=400V, Vee=0/15V, |T,=25°C, 2.17 mJ
Rg(on): 4.7 Q, Ic=T5A
S g I =25 0, 0.79
o=20P lc=37.5A
Ty=175°C, 3.45
/c: T75A
T,=175°C, 152
Ic=375A
Turn-off energy Eoff Vee=400V, Vee=0/15V, |T,;=25°C, 1.23 mJ
Re(on) =47 Q, /c: T75A
S g M =25 056
o=3UP lc=37.5A
Ty=175°C, 2.05
Ic: T75A
Ty=175°C, 1.11
Ic=37.5A
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vece=400V, Vee=0/15V, |T,=25°C, 34 mJ
Re(on): 4.7 Q, /c: T75A
S M =25, 135
o=20P Ic=37.5A

T,;=175°C, 55

Ic: T75A

T,;=175°C, 2.63

Ic=375A
Operating Ty -40 175 °C
junction
temperature
3 —RE
=4 RAEEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verm | Tz 25°C 650 v
voltage
Diode forward current, Ir limited by bondwire T.=25°C 80 A
limited by Tyjmax T.2100°C 74
Diode pulsed current, t, Irputse 225 A
limited by ijmax 1)
1) HIGHEN. KREFEFNMid.
R5 ISEE
Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Diode forward voltage Ve lr=T75A T,;=25°C 1.65 2 %

T,j=125°C 16

Ty=175°C 1.55

(BEETFA......)
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Parameter

Symbol

Note or test condition

Values

Unit

Typ.

Max.

Diode reverse recovery
time

trr

Vr=400V

ij = 25 OC’
/F: 75 A,
-dig/dt=1650 A/us

100

ns

ij = 25 OC’
Ir=37.5A,
-dir/dt = 2725 A/us

70

Ty=175°C,
/F: 75 A,
-dir/dt = 1650 A/us

155

ij: 175 OC,
Ir=37.5A,
-dir/dt = 2260 A/us

125

Diode reverse recovery
charge

er

Vr=400V

Tj=25°C,
IF: 75 A,
-dir/dt = 1650 A/us

1.5

ucC

Tj=25°C,
Ir=37.5A,
-dir/dt = 2725 A/us

1.15

ij: 175 OC,
IF: 75 A,
-dir/dt = 1650 A/us

4.4

ij: 175 OC,
Ir=37.5A,
-dir/dt = 2260 A/us

3.36

Diode peak reverse
recovery current

ltrm

V=400V

ij =25 OC,
IF: 75 A,
-dir/dt = 1650 A/us

22

T=25°C,
Ir=37.5A,
-dir/dt = 2725 A/us

34

ij: 175 OC,
IF: 75 A,
-dir/dt = 1650 A/us

41

ij: 175 OC,
Ir=37.5A,
-dir/dt = 2260 A/us

43

HiEFM
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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, 480 A/us
reverse recovery current lF=T5A,
-dir/dt = 1650 A/us
T,;=25°C, 600
[r=37.5A,
-dir/dt = 2725 A/us
T,;=175°C, 590
/F: 75 A,
-dir/dt = 1650 A/us
Ty=175°C, 500
Ir=37.5A,
-dir/dt = 2260 A/us
Operating T -40 175 °C
junction
temperature

AR N TRERENIEFFHHIATEL, & CEEKTIEF A TEL DU F ML RATE BT 80%0
‘@/__T#ﬁ-; ij = 250C1 /Zﬁiﬁgﬁ%@go
RYETIAEEE, Lo\ CHREEE, BEBRKEITHE M —RERMINE,
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Power dissipation as a function of case temperature | Collector current as a function of case temperature
Piot = f(Tc) lc=f(To)
T,;=175°C T,j=175°C,Vge 215V
350 90
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Typical output characteristic Typical output characteristic
lc=f(Vce) lc = f(Vce)
T,;=25°C T,;=175°C
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

Ic = f(Vge) function of junction temperature
V=20V Vegsat = f(Ty;)
VGE =15V
225 3.5
TJ.=25“C IL:3T,5A
2w004|——— Tj:l75°c —_——— | =T5A
3.0 |===== 1=150A
175
2.5 “_‘—"
150 S
_ 125+ s X0 T
= "
100 > o e . — -_
75
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50
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25
0 T = 0.0 T T T ; T
2 4 14 25 50 75 100 125 150 175
T.(°C)
vj
Gate-emitter threshold voltage as a function of Typical switching times as a function of collector
junction temperature current
Vieth = f(Ty;) t=1(lc)
lc=0.75mA Vec =400V, T,;=175 °C, Vge = 0/15V, R =4.7Q
6 1000
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Typical switching times as a function of gate resistor
t=f(Rg)
lc=75A, Ve =400V, Ty; = 175 °C, Vg = 0/15V

Typical switching times as a function of junction
temperature

t:f(Tuj)
lc=75A,Vcc=400V,Vge=0/15V,R=4.7Q
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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(l) E=f(Rg)
Vee =400V, Ty =175 °C, Vg = 0/15V, Rg =4.7Q lc =75 A, Ve =400V, Ty; = 175 °C, Vg = 0/15V
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Typical switching energy losses as a function of Typical switching energy losses as a function of
junction temperature collector emitter voltage
E=f(Ty) E=f(Vcg)
lC =75 A, VCC =400 V, VGE = 0/15 V, RG =4.7Q IC =75 A, T\.I'J =175 OC, VGE = 0/15 V, RG =4.7Q
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f=1000 kHz,Vge =0V
16
1304
—_— — 520\ 10000
14 L
12
h
|
i |
10 1000_ ‘ clcs
. \\ - Coes
% o I I ——
}U &) |‘ \\
\\‘ T~a -l
6 \ T ——
\'\. —_—— ]
100 .
4 N B —
2 —
0 1 I I I I 10 I 1 I 1 I
0 100 200 300 400 500 0 5 10 15 20 25 30
Q, (nC) Vee (V)
HIEEM 12 Revision 1.10

2023-01-26



QT
IKW75N65ET7
{E#iFEDuopack: IGBT7 In ineon

4 EE

Typical short circuit safe operating range as a function | Typical short circuit collector current as a function of
of collector-emitter voltage gate-emitter voltage
tsc = f(Vce) le(sc) = f(Vae)
T,j=150°C, Vcg =400V
7.0 700
Twi:25°C |_ I:;:SL'I: f(\'r(sr] |
——— T =100°C
] ¥
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3.5 100
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IGBT transient thermal impedance as a function of Diode transient thermal impedance as a function of
pulse width pulse width
Zin(j-o) = f(tp) Zih(j-c) = f(tp)
D=t,/T D=t,/T
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Typical diode forward current as a function of forward | Typical diode forward voltage as a function of

voltage junction temperature
Ir = f(VE) Ve=1(Ty)
160 7 35
TJ=25°C il IF:3?,5A
—_—— e T=]175°C —_——— | =T5A
140 i ] F
N1 Ry  PR— 1,.=150A
120}
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0.0 0.5 1.0 15 2.0 2.5 3.0 25 50 75 100 125 150 175
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Typical reverse recovery time as a function of diode Typical reverse recovery charge as a function of diode

current slope current slope
tre = f(dig/dt) Qrr = f(dig/dt)
VR=400V,[=T75A Ve=400V,Ig=75A
350 5.0
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Typical reverse recovery current as a function of diode | Typical diode peak rate of fall of reverse recovery
current slope current as a function of diode current slope
lerm = f(dig/dt) diy/dt = f(dig/dt)
VR=400V,l=T5A VR=400V,lg=T75A
50 0
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