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Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Internal emitter inductance Le 13.0 nH

measured 5mm. (0.197in)

from case

Storage temperature Tstg -55 150 °C

Soldering temperature wave soldering 1.6mm (0.063in.) from case 260 °C

for 10s

Mounting torque , M3 screw M 0.6 Nm

Maximum of mounting

process: 3

Thermal Rth(j-a) 40 | K/W

resistance,

junction-ambient

2 IGBT

®2 RATEE

Parameter Symbol |Note or test condition Values Unit

Collector-emitter voltage Vce Ty=25°C 650 v

DC collector current, IS Tc=25°C 65 A

limited by Tvjmax Te=100°C 41

Pulsed collector current, t, Icpuls 90 A

limited by ijmax

Turn-off safe operating area Vee=650V, tp< 1 ps, T,;<175°C 90

Gate-emitter voltage VGE 120

Transient gate-emitter VGE t,<10us,D<0.010 +30

voltage

Power dissipation Prtot Tc=25°C 163 W
Tc=100°C 81

R3 HIEE

Parameter Symbol |Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter breakdown | VBrces |[lc=0.2 mA, V=0V 650 v

voltage

Collector-emitter saturation Vcesat  |Ic=30.0A, V=15V Tj=25°C 1.26 | 1.60 \Y

voltage T,=175°C 1.45
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Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Gate-emitter threshold VGeth | lc=0.30 mA, Ve = Vee 3.20 | 4.00 | 4.80 v
voltage
Zero gate voltage IcEs Vee=650V, Vee=0V T;j=25°C 40 WA
collector current T,=175°C 1000
Gate-emitter leakage current IGES Vee=0V, Vee=20V 100 nA
Transconductance gfs Ic=30.0A, Vee=20V 70.0 S
Input capacitance Cies Vee=25V, Vee=0V, f=100 kHz 3036 pF
Output capacitance Coes Vee=25V, Vee=0V, f=100 kHz 32 pF
Reverse transfer capacitance Cres Vee=25V, Vee=0V, f=100 kHz 11 pF
Gate charge Qs Ic=30.0A, Vee=15V, Vee=520V 120 nC
Turn-on delay time tdon Vee=400V, Vge=15V, T;=25°C, 13 ns
Rcon=10.0 Q, 1c=30.0A
Reofs=10.0 Q °
_ T T,=175°C, 12
Ls=70nH, C;=30 pF le=30.0 A
Rise time (inductive load) t Vee=400V, Vee=15V, T;=25°C, 11 ns
Rcon=10.0 Q, 1c=30.0A
Reofs=10.0 Q °
of & T,;=175°C, 12
Ls=70nH, C;=30 pF le=30.0 A
Turn-off delay time tdoff Vee=400V, Vge=15V, T,;=25°C, 161 ns
Reon=10.0 Q, Ic=30.0A
RGoff: 10.0Q o
- - T,;=175°C, 183
Ls=70nH, C;=30 pF lc=30.0A
Fall time (inductive load) te Vee=400V, Vge=15V, T;=25°C, 16 ns
Reon=10.0 Q, Ic=30.0A
RGoff: 10.0Q o
of ' T,=175°C, 20
Ls=70nH, C;=30 pF le=30.0 A
Turn-on energy Eon Vee=400V, Vee=15V, T;=25°C, 0.73 mJ
Rcon=10.0 Q, 1c=30.0A
i ‘g Cagr | TELTSC 0.82
o= (UM, Le= VP Ic=30.0 A
Turn-off energy Eoff Vee=400V, Vge=15V, T;=25°C, 0.26 mJ
Rcon=10.0 Q, 1c=30.0A
R 100 o |TE1TSC 0.41
o= UMM, Lo=30P lc=30.0A
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Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Ets Vee=400V, Vee=15V, T;=25°C, 0.99 mJ
Roon=10.0 Q, lc=30.0A
i ‘g Cagr | TELTSC 123
o= UMM, Lo=30P lc=30.0A
Soft turn-off energy Eoff Vee=162V, Vee=15V, T.,;=25°C, 0.07 mJ
Rcon=10.0 Q, Ic=30.0A
’L?G"_”;Oloﬁ ‘g f; 03an Fo =175, 0.16
o= UMM, Lo=30P lc=30.0A
IGBT thermal Rthjc 0.92 | K/W
resistance, junction-
case
Operating junction Tvj -40 175 °C
temperature
3 “RE
R4 RATEE
Parameter Symbol |Note or test condition Values Unit
Repetitive peak reverse VRRM [ T;225°C 650 v
voltage
Diode forward current, Ie Tc=25°C 25 A
limited by Tyjmax Te=100°C 15
Diode pulsed current, IFpuls 90 A
llm'ted by ijmax
Power dissipation Ptot Tc=25°C 38 W
Tc=100°C 19
R5 HEE
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve Ir=30.0A T,;=25°C 1.49 | 1.90 v
Ty=175°C 1.65
Reverse leakage current Ir Vr=650V T,;=25°C 40 pA
T;=175°C 1000
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Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Diode reverse recovery time trr Vr=400V T;=25°C, 90 ns

1r=30.0A,

-dir/dt = 1000 A/us

Ty=175°C, 111

1r=30.0A,

-dir/dt = 1000 A/us
Diode reverse recovery Qrr Vr=400V T;=25°C, 2.00 pcC
charge lr=30.0A,

-dir/dt = 1000 A/us

Ty=175°C, 2.90

1r=30.0 A,

-dir/dt = 1000 A/us
Diode peak reverse recovery Irrm Vr=400V T,;=25°C, 35.0 A
current Ir=30.0A,

-die/dt =1000 A/us

Ty=175°C, 44.0

1r=30.0 A,

-die/dt =1000 A/us
Diode peak rate off fall of dl./dt |Vr=400V Ty=25°C, -1221 A/us
reverse recovery current Ir=30.0A,

-die/dt =1000 A/us

T,;=175°C, -1149

Ir=30.0A,

-die/dt =1000 A/us
Diode thermal Rthjc 3.94 | K/W
resistance, junction-case
Operating junction Tvj -40 175 °C
temperature
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Power dissipation as a function of case temperature,
IGBT

Collector current as a function of case temperature,
IGBT

Piot=f(Te) le=f(T)
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Typical transfer characteristic, IGBT

Typical collector-emitter saturation voltage as a

= f(Vee) function of junction temperature, IGBT
Vee=20V VCEsat = f(ij)
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Typical switching times as a function of collector
current, IGBT

t= f('c)
RGoff: 10.0 Q, VCE: 400 V, ij: 175 OC, VGE: 0/15 V, RGon:
10.0Q

Typical switching times as a function of gate
resistor, IGBT

t= f(RG)
lc=30.0 A, Vce=400V, T,j= 175 °C, Vee=0/15V
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Typical switching times as a function of junction
temperature, IGBT

t= f(ij)

Gate-emitter threshold voltage as a function of
junction temperature, IGBT

VGeth = f(Tv))

Ic=30.0 A, Reor= 10.0 Q, Vce =400V, Vee= 0/15V, Rgon = [c=0.30 mA
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Typical switching energy losses as a function of
collector current, IGBT

E= f('c)
RGoff: 10.0 Q, VCE: 400 V, ij: 175 OC, VGE: 0/15 V, Reon:
10.0Q

Typical switching energy losses as a function of gate
resistor, IGBT

E= f(RG)
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Typical switching energy losses as a function of Typical soft-switching turn-off energy loss as a
junction temperature, IGBT function of collector current, IGBT
E=1(Ty) E=1(lc)
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IGBT transient thermal resistance, IGBT

Diode transient thermal impedance as a function of

Zn=f(t,) pulse width, Diode
D=t,/T Zn=f(tp)
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Typical reverse recovery time as a function of diode
current slope, Diode

trr: f(diF/dt)
Vr=400V, ¢=30.0A

Typical reverse recovery charge as a function of diode
current slope, Diode
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Typical reverse recovery current as a function of diode
current slope, Diode

Irr: f(diF/dt)
Vr=400V, 1r=30.0A

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

Vr=400V, lr=30.0A
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Typical diode forward voltage as a function of
junction temperature, Diode
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Final datasheet

1.10

2021.02.22

Soft turn-off energy data changed. Editorial changes in graph.

1.20
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Dynamic characteristic change from 1000 kHz to 100 kHz
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