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Parameter Symbol Value Unit
Collector-emitter voltage Ve 1200 \Y
DC collector current (T=150°C) Ic A
=25°C 75°
Tc=110°C 40
Pulsed collector current, t, limited by Timax I cpuls 160
Turn off safe operating area 160
Vee< 1200V, T;< 175°C
DC Diode forward current (T=150°C) l¢
c=25°C 752
Tc=110°C 40
Diode pulsed current, tplimited by Tjmax leputs 160
Gate-emitter voltage Ve +20 Y
Short circuit withstand time® tsc 10 us
Vee= 15V, Vec < 600V, Tstart < 175°C
Power dissipation Piot 480 W
c=25°C
Operating junction temperature Ti -40...+175 °C
Storage temperature Tsig -55...+150
Soldering temperature, 1.6mm (0.063 in.) from case for 10s - 260
Wavesoldering only, temperature on leads only
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AR
Parameter Symbol Conditions Max. Value Unit
Feik
IGBT thermal resistance, Rinic 0.31 K/W
junction - case
Diode thermal resistance, Rihico 0.53
junction - case
Thermal resistance, Rihia 40
junction - ambient
BEFYE, BRIESEME, BNIYA T=25°C°
. Value .
Parameter Symbol Conditions - Unit
min. ‘ typ. ‘ max.
S RHE
Collector-emitter breakdown voltage Visr)ces Vee=0V, /=500 pu A 1200 - - v
Collector-emitter saturation voltage Vee(sat) Vee=15V,/c=40A
Ti=25°C - 1.75 2.2
T;=150 °C - 2.25 -
T;=175°C - 23 -
Diode forward voltage Ve Vee=0V,/:=40A
T;=25°C - 1.75 2.2
T;=150 °C - 1.80 -
T;=175 °C - 1.80 -
Gate-emitter threshold voltage Vee(tn) lc=1.5mA,Ve=Ve 5.2 5.8 6.4
Zero gate voltage collector current Ices Vee=1200V, mA
Vee=0V
Tj=25°C - - 0.4
Tj=150°C - - 4.0
T;j=175°C - - 20
Gate-emitter leakage current les Vee=0V,Vee=20V - - 200 nA
Transconductance s Vee=20V,/c=40A - 21 - S
IFAG IPC TD VLS Rev.2.4  23.09.2014
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EhASEHE
Input capacitance Ciss V=25V, - 2360 - pF
Output capacitance Coss Vee=0V, - 230 -
Reverse transfer capacitance Crss f=1MHz - 125 -
Gate charge Qgate Vee=960V,/c=40A - 192 - nC
Vee=15V
Internal emitter inductance Le - 13 - nH
measured 5mm (0.197 in.) from case
Short circuit collector current? Tegse) Vee=15V,tsc< 10 ps - - A
V=600V,
Tj,start: 25°C 220
Tj.start= 175°C 156
FXREE, BREAH, 1=25°C
. Value .
Parameter Symbol Conditions - Unit
min. ‘ typ. ‘ max.
IGBTHFE
Turn-on delay time taion) Ti=25°C, - 33 - ns
Rise time t Vee=600V,/c=40A, i 28 -
Vee=0/15V,
Turn-off delay time ta(ofr) Re=12 O, - 314 -
Fall time te +”/=80nH, - % -
) —
Turn-on energy E on o/ =61 pF . - 3.2 - mJ
p Energy losses include
Turn-off energy Eorr “tail” and diode reverse ' 2.05 '
Total switching energy Ey recovery. - 5.25 -
BB RER
Diode reverse recovery time te Ti=25°C, - 285 - ns
Diode reverse recovery charge Qn Vr=600V, =40A, - 3.3 uc
Diode peak reverse recovery current Iirm di¢/dt =950 A/ ps - 23 A
Diode peak rate of fall of reverse recovery | di«/dt - 350 - Alus
currentduring tv
LAFRE R BUK T 10000, FERRIEIFRATIEIKF 1S,
2 EEFP S BB B = A VIR FR AL A BN BB B Coo
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FFXRIE, BERE, 1=175°C

. Value .
Parameter Symbol Conditions - Unit
min. ‘ typ. ‘ max.
IGBTHHE
Turn-on delay time tdion) T;=175°C - 32 - ns
Rise time t V=600V, c=40A, - -8 -
. Ve=0/15V,
Turn-off delay time td(off) Re=12Q, - 405 -
Fall time te L/=180nH, - 195 -
1) —
Turn-on energy Eon Co"=67pF ) - 45 - mJ
Energy losses include
Turn-off energy E ¢ “tail” and diode reverse - 38 -
Total switching energy Ess recovery. - 8.3 -
RHBR_IRER
Diode reverse recovery time tr T;=175°C - 480 - ns
Diode reverse recovery charge Qn Vr=600V,/r=40A, - 6.6 - ucC
Diode peak reverse recovery current Iem die/dt =950 A/ s - 31 - A
Diode peak rate of fall of reverse recovery | di«/dt - 200 Alus
current during to
VE ERR RSN B SRR AR R LA R EECo
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Figure 1. Collector current as a function of

switching frequency
(T;<175°C, D = 0.5, Ve = 600V,
Vee = 0/+15V, Rg = 12Q))
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Figure 3. Maximum power dissipation as a

function of case temperature
(T;<175°C)
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Figure 5. Typical output characteristic
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Figure 9. Typical switching times as a
function of collector current
(inductive load, T,=175°C, V=600V,
Vee=0/15V, Rg=12Q,
Dynamic test circuit in Figure E)
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Figure 11. Typical switching times as a
function of junction temperature
(inductive load, V=600V, Vge=0/15V,
Ic=40A, Rs=12Q,
Dynamic test circuit in Figure E)
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Figure 10. Typical switching times as a
function of gate resistor
(inductive load, T,;=175°C, V=600V,
Vee=0/15V, Ic=40A,
Dynamic test circuit in Figure E)
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Figure 13. Typical switching energy losses as

a function of collector current
(inductive load, T,=175°C, V=600V,
Vee=0/15V, Rg=12Q,

Dynamic test circuit in Figure E)
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Figure 15. Typical switching energy losses as

a function of junction temperature
(inductive load, V=600V, Vge=0/15V,
1.=40A, Rz=12Q,

Dynamic test circuit in Figure E)
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Figure 19. Short circuit withstand time as a
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Ziuc, TRANSIENT THERMAL IMPEDANCE
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