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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 Rih(j-a) 40 K/W

resistance,

junction-ambient

2 IGBT

]2 RAEE

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vee T,;=25°C 1200 v

DC collector current, Ic Tc=25°C 82 A

limited by Tvjmax Te=100°C 56

Pulsed collector current, t, Icpuls 120 A

limited by ijmax

Turn-off safe operating area Vee= 1200V, T,;=175°C 120

Gate-emitter voltage Vee +20

Transient gate-emitter Ve t,<0.5us,D<0.001 125

voltage

Short circuit withstand time tsc Vee= 600V, Vee= 15 V, Allowed number of 8 Us
short circuits < 1000, Time between short
circuits=1.0s, T,;=150°C

Power dissipation Piot Tc=25°C 357 W

Tc=100°C 179
&R3 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Collector-emitter saturation Vcesat  |lc=40.0A, V=15V T,;=25°C 1.65 | 2.00 \Y

voltage Ty=175°C 2.00
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Gate-emitter threshold Voeth  [1c=0.78 mA, Vce=Vee, T,j=25°C 515 | 570 | 6.45 v
voltage
Zero gate voltage Ices Vee=1200V, Vee=0V T,j=25°C 40 HA
collector current Ty=175°C 3500
Gate-emitter leakage current Iges Vee=0V, Vee=20V 100 nA
Transconductance s Ic=40.0 A, Vee=20V, T,;= 175 °C 17.0
Short circuit collector Isc Vec=600V, Ve =15V, tsc< 8 ps, Allowed 240
current number of short circuits < 1000, Time
between short circuits =21.0's, T,; =25 °C
Input capacitance Cies Vee=25V, Vae=0V, f=100 kHz 5.5 nF
Output capacitance oes Vee=25V, Vee=0V, f=100 kHz 120 pF
Reverse transfer capacitance res Vee=25V, Vee=0V, f=100 kHz 27 pF
Gate charge Qs Ic=40.0 A, Vee=15V, Vee=960 V 230 nC
Turn-on delay time tdon Vee=600V, Vee=15V, T.,j=25°C, 27 ns
RGon:4.0 Q, RGoff:4.0Q IC:40.0A
T,;=175°C, 23
Ic =40.0A
Rise time (inductive load) t Vee=600V, Vee=15V, T.,j=25°C, 21 ns
RGon:4.0 Q, RGoff:4.0Q IC:40.0A
T,;=175°C, 22
Ic=40.0A
Turn-off delay time tdoff Vee=600V, Vee=15V, T.,j=25°C, 190 ns
RGon:4.0 Q, RGoff:4.0Q IC:40.0A
T,;=175°C, 250
Ic =40.0A
Fall time (inductive load) t; Vee=600V, Vge=15V, T.,;=25°C, 100 ns
Roon=4.0 Q, Rcott=4.0Q |Ic=40.0A
T,;=175°C, 250
Ic =40.0A
Turn-on energy Eon Vee=600V, Vee=15V, T.,j=25°C, 2.55 mJ
RGon:4.0 Q, RGoff:4.0Q IC:40.0A
T,;=175°C, 3.85
Ic=40.0A
Turn-off energy Eof Vee=600V, Vee=15V, T,;=25°C, 1.75 mJ
RGon:4.0 Q, RGoff:4.0Q IC:40.0A
T,;=175°C, 3.65
Ic =40.0A
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vee=600V, Vee=15V, T.,j=25°C, 4.30 mJ
RGon:4.0 Q, RGoff:4.0Q IC:40.0A
Tj=175°C, 7.50
Ic=40.0A
IGBT thermal Rihjc 030 | 042 | K/W
resistance, junction-
case
Operating Ty -40 175 °C
junction
temperature
3 —RE
R4 BRATMEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VRrM T,;=25°C 1200 \Y
voltage
Diode forward current, Ie Tc=25°C 69 A
l|m|ted by ijmax TC: lOO OC 46
Diode pulsed current, Irpuls 120 A
limited by ijmax
Power dissipation Piot Tc=25°C 208 W
Tc=100°C 104
R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=40.0 A T,;=25°C 165 | 215 v
Ty=175°C 1.60
Reverse leakage current Ir Vr=1200V T,;=25°C 40 HA
T,;=175°C 3500
Diode reverse recovery time tr Vr=600V, Reon=4.0 Q T.,j=25°C, 175 ns
IF =40.0A
T;=175°C, 315
IF =40.0A
Diode reverse recovery QO Vk=600V, Reon=4.0 Q T.,j=25°C, 2.45 ucC
charge lr=40.0A
T,;=175°C, 6.60
Ir=40.0A
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak reverse recovery Trem Vr=600V, Reon=4.0 Q T,;=25°C, 28.0 A
current IF=40.0A
T;=175°C, 42.0
IF =40.0A
Diode peak rate off fall of dl./dt |Vr=600V, Reon=4.0Q T.,;=25°C, -190 A/us
reverse recovery current IF=40.0A
T,;=150°C, -145
IF =40.0A
Reverse recovery energy Erec V=600V, Reon=4.0 Q T.,j=25°C, 0.75 mJ
IF =40.0A
T,;=175°C, 2.40
Ir=40.0A
Diode thermal Rihjc 0.55 | 0.75 | K/W
resistance, junction-case
Operating T -40 175 °C
junction
temperature

AR TR ERIZENIEFFRHIAEL, £ CEEIIEITF M TEI Z U FHFITBRASE 1EHI80%0

AT B, &%/ L,=30nH, C,=18 pF
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Reverse bias safe operating area, IGBT

Typical output characteristic, IGBT
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Typical output characteristic, IGBT

Typical transfer characteristic, IGBT
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Typical collector-emitter saturation voltage as a
function of junction temperature, IGBT

Veesat = f(Ty)

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

Veeth = f(Ty))
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Typical switching times as a function of collector
current, IGBT

Typical switching times as a function of gate
resistor, IGBT
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Typical switching times as a function of junction
temperature, IGBT

Typical switching energy losses as a function of
collector current, IGBT

t=1(Ty) E=1(lc)
c=40.0 A, Vce=600V, Vee=0/15V,Rc=4.0Q Vee=600V, T,j= 175 °C, Vee=0/15V, Rs=4.0 Q
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Typical switching energy losses as a function of
junction temperature, IGBT
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Typical switching energy losses as a function of

Typical gate charge, IGBT

collector emitter voltage, IGBT Vee = f(Qae)
= lc =40.0 A
lc=40.0A, T;=175°C, Vee=0/15V,Rs=4.0 Q
10 \ 1 ’ 16 ‘ ‘
- |
—_—E ,fz’ V =240V //'
s H———c¢ = — ,
on ,,‘ 14 1 =96 /",
------ Ets : V4
T E r,’ //
; ,
l/” ] 5
7 e o é
/” |
". ’ L7
6 ”/ /
= ‘,J,z - E
é 5F B ) 8
) :
w » -
/ 6
| "
3 S
- e 4
2 ------------------- /
2
1
| 0
400 450 500 550 600 650 700 750 800 0 30 60 90 120 150 180 210 240
Vee (V) =

CE

Typical capacitance as a function of collector-emitter
voltage, IGBT

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

C =f(Vee) leiso) = f(Vee)
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Short circuit withstand time as a function of gate-
emitter voltage, IGBT

IGBT transient thermal impedance, IGBT

Zin=f(to)
tsc=f(Voe) D=t,/T
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Diode transient thermal impedance as a function of
pulse width, Diode

Typical diode forward current as a function of
forward voltage, Diode

Zin=f(tp) le=f(Ve)
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Typical diode forward voltage as a function of
junction temperature, Diode

Typical diode current slope as a function of gate
resistor, Diode

Ve=1(Ty) dir/dt =f(Rg)
Ic=40.0 A, Vee=600 V, Vee= 0/15 \Y
3.00 ‘ 1600 ‘
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Typical reverse recovery time as a function of diode

current slope, Diode
ter= f(dir/dt)
Vek=600V, r=40.0A

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

Q= f(dir/dt)
Vr=600V, lr=40.0 A
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Typical reverse recovery current as a function of
diode current slope, Diode

|rr: f(diF/dt)
Vr=600V,1r=40.0 A

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

Vr=600V, Ir=40.0 A
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Typical reverse energy losses as a function of diode
current slope, Diode

Erec = f(dir/dt)
Vr=600V, r=40.0 A
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