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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) 041 | K/W

resistance, junction-

case

Diode thermal Rih(jc) 041 | K/W

resistance, junction-case

2 IGBT

&2 RATEE

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vee T,;225°C 1400 v

DC collector current, Ic limited by bondwire Tc=25°C 80 A

limited by Tyjmax T.2100°C 7

Pulsed collector current, t, | Icpuise 120 A

“mited by ijmax

Non repetitive peak lcsm 200 A

collector current?

Turn-off safe operating Vee<1400V, T,;<175°C 120 A

area?

Gate-emitter voltage Ve +20

Transient gate-emitter Ve t,<10us,D<0.01 125

voltage

Power dissipation Piot T.=25°C 366 W
T.=100°C 183

1) EREBFEIEFEIZ Tyma< 175°C Fl to< 3usPRE]

2) dV/dt<1KkV/us
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Verces [lc=0.5mA, Vee=0V 1400 Y
breakdown voltage
Collector-emitter Vegsat | 1c=40A, Vge=15V T,;=25°C 1.65 1.95 \Y
saturation T,;=125°C 1.8
voltage
Ty=175°C 1.9
Gate-emitter threshold Voeth | lc=0.63 mA, Vee = Ve 4 5.6 6.2 v
voltage
Zero gate-voltage Ices Vee=1400V, Vee=0V T,;=25°C 100 HA
collector current T,=175°C 920
Gate-emitter leakage lcEs Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=40A, Vee=20V 35.4 S
Input capacitance Cies  |Vce=25V, Vee=0V, =100 kHz 2020 pF
Output capacitance Coes |Ve=25V, V=0V, =100 kHz 57 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 48 pF
capacitance
Gate charge Qs Vee=1120V, Ic=40A, Vee=15V 260 nC
Turn-off delay time taofy | Vee=0/15V, T,;,=25°C, 225 ns
RG(off): 10 Q, Cr: 270 nF, Ic: 40 A
L=7TpH,R=220Q T=175°C, 230
Ic=40A
Fall time (inductive load) ti Vee=0/15V, T,;=25°C, 1090 ns
Rewn=10Q, C,=270nF, [Ic=40A
L=77 HH’RZZ.ZQ TVJ:]-75 OC, 1180
/c =40A
Soft turn-off energy Eoff Vee=0/15V, T,;,=25°C, 0.269 mJ
RG(off): 10 Q, C.=270 nF, |/c=40A
L=77TuH,R=220Q T=175°C, 0.287
/c =40A
Operating T -40 175 °C
junction
temperature
Datasheet 4 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Diode forward current, Ir limited by bondwire T.=25°C 80 A
l|m|ted by ijmax TC: 100 OC 71
Diode pulsed current, t, Irputse 120 A
“mited by ijmax
R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=40A T,y=25°C 1.7 1.95 v
Ty=125°C 1.9
Ty=175°C 2
Operating T -40 175 °C
junction
temperature
2E N T AR IEFIEFF A EE, BB T EFR M TET L HAEF LT RAENE BT

Datasheet
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Power dissipation as a function of case temperature

Collector current as a function of case temperature

Piot = f(T¢) lc=f(T¢)
T,j=175°C Tyj<175°C,Vge 215V
400 90
Py =T — I.=f(T)
350 80
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250
g = 50
% 200 =,
o 40
150
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50 104
0 T T T T T 0 T T T T T
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Typical output characteristic Typical output characteristic
lc =f(Vce) lc=f(Vce)
Tyj=25°C T,j=175°C
120 - 120
i /
V=5V _f}-’ ,-’ ;
— = V=TV "]'/ F;
_ HEr
1004 V=9V _f!-!/ / 100
801
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0 T
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

le=f(Vge) function of junction temperature
Vep =20V Veesat = f(Ty)
VGE =15V
120 7 4.0
T =25°C / — [ =20A
’ = ° / 1.=40A
———T,=175C / ss |7~ [:
D<o s ——  A——— A R I.=80A
3.0
go{ 1 1 e
2540 =T
— s b
= 60 3 2.0 L
- e o P R e
1.5
40
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4 5 1 12 25 50 75 100 125 150 175

T, (C)

Gate-emitter threshold voltage as a function of
junction temperature

Typical switching times as a function of collector
current

Veeth = f(Ty) t=1(lc)
lc =0.63 mA T,j=175°C, Ve = 0/15V, C, =270 nF, Rg =10 Q

8 10000

min tdtuff)
——— typ. ———*
[ | [— max
T e S
= m
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1 \ \ T T T 10 T T T T T T \
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T, I (A)
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Typical switching times as a function of gate resistor
t=f(Rg)

Typical switching times as a function of junction
temperature

Ic=40A, T,;=175°C, Vg = 0/15V, C, =270 nF t=1(Ty)
lc =40 A, Vge =0/15V, C, =270 nF, Rg =10 O
10000 10000
td[ol’f] tdnefﬂ
—— tf —— — tf
1000 weof——~—~ T~~~ "~~~ T
100 1004
10 T T T 10 T T T T T
10 20 30 40 50 25 50 75 100 125 150 175
R, (Q) T, (°C)

Typical switching energy losses as a function of
collector current

Typical switching energy losses as a function of gate
resistor

E=(lc) E =f(Rg)
Vge=0/15V, C, =270 nF,Rg=100Q Ic=40A, T,;=175°C, Vgg = 0/15V, C, = 270 nF
14 0.40
TWZZS“C Eor
——— T,=175°C
1.2
0.35
1.0
_— 0-8 ] —_—
E_ ,E, 0.304
0.6
0.4
0.25
0.2
0.0 0.20 T T T
0 10 20 30 40 50
R, ()
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Typical switching energy losses as a function of

junction temperature
E= f(ij)

Vge =0/15V, C, =270 nF, Rg =10 O

Typical switching energy losses as a function of

resonant capacitance
E=1(C))

lc=40A,T,;=175°C,Vge =0/15V,Rg=10Q
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Typical gate charge Typical capacitance as a function of collector-emitter
Vee = f(Qg) voltage
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IGBT transient thermal impedance as a function of
pulse width

Zin(j-c) = f(tp)

Diode transient thermal impedance as a function of
pulse width

Zin(j-c) = f(tp)

D=t,/T D=t,/T
1 1
014 014
g | S i
> single pulse > single pulse
v 0011 ———2z,(D=0.01) R == ———1z,(0=001)
wF i —————— z, (0D=0.02) W | A = Z,(D=0.02)
............ Z,,(D=0.05) wesemecenens 7, (D=0.05)
-—ee 2, (D=0.1) — 2, (D=0.1)
——=7,(0=02) ——= 7, (D=02)
0.001f At Ha 2, (0=03) 0.001 A s 2 (p=08)
i 1 2 3 4 5 i 1 2 3 4 5
KWl 007627 0.1142 0.2174 0.005186  5.404E-4 kWl 007627 01142 0.2174 0005186  5.404E-4
tfs) 276064 0.002677 001419 02789 6.203 Ts) 276064 0.002677 001419 0.2769 6.203
0.0001 T T T T T 0.0001 T T T T T
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t,(s) t(s)

Typical diode forward current as a function of forward
voltage

Typical diode forward voltage as a function of
junction temperature

g =f(Ve) Ve=1(Ty)
120 35
— | =20A]
— — — 1.=40A
1001 30400 ;=804
80 25—
=z =
= 60+ B X
40 1.5 _/
20 1.0
0 0.5 1 1 T I 1
0 4 25 50 75 100 125 150 175
T, (0)
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2 3 3Ll |
y c VoV
b
le] -0 250M)[A
PACKAGE-GROUP  p3.T0247-3-U06
MILLIMETERS
DIMENSIONS MIN A
A 4 83 52
A1 227 2.54
A2 1.85 216
b 1.07 1.33
b1 1.90 2.4
b2 287 3.38
c 0.55 0.68
D 20.80 21.10
D1 16.25 17.65
D2 0.95 1.35
E 15.70 16.13
E1 13.10 14.15
E2 368 510
E3 1.00 260
e 5.44
N 3
L 19.80 20.32
L1 4.10 4.47
aP 3.50 3.70
Q 549 6.00
NOTE: s 6.04 6.30

DIMENSIONS DO NOT INCLUDE MOLDFLASH; PROTRUSION OR GATE BURRS

E1
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Figure C.Typical switching behavior
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Figure A. Definition of switching times
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Figure B. Definition of switching losses

Figure D. Thermal equivalent circuit

Figure E. Dynamic test circuit
Resonant capacitor, C
Damping resistor, R
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1.00 2023-05-19 Final datasheet
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