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FEATURES

® High breakdown voltage to 1700V for

improved reliability

® Trench-Stop Technology offering :

L 4
L 4

*

*

Very tight parameter distribution

High ruggedness, temperature stable
behavior

Low VCEsat

Short circuit withstand time — 10 s

Easy parallel switching capability due to
positive  temperature coefficient in
VCEsat

® Enhanced avalanche capability

APPLICATION

® Inverter

® Uninterrupted Power Supply
® EV-Charging

® PTC applications

1700V40AHightspeed IGBT
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Maximum Ratings

Parameter Symbol Value Unit
Collector-Emitter Breakdown Voltage, T;225°C Ve 1700 \%
DC collector current, limited by Tjmax
Tc=25°C Ic 80 A
Tc=100°C 40
Diode Forward current, limited by Tjmax
Tc=25°C 2 67 A
Tc=100°C 40
Continuous Gate-emitter voltage Vee +20 \%
Transient Gate-emitter voltage
(t,<10ps,D<0.01) Vee 30 v
Turn off safe operating area ) 120 A
Vce <1700V, T;<175°C, t,= 1us
Pulsed Collector Current | 120
Vee =15V, t, limited by Timax o
Diode Pulsed Current, t, limited by Tjmax IFpuls 120 A
Power dissipation , Tc=25°C P 600 W
Power dissipation , Tc=100°C “ 300
Max. Junction Temperature Ty max 175 °C
Operating junction temperature Tyop -40...+175 °C
Storage temperature Tetg -55...+150 °C
Soldering temperature, wave soldering 1.6mm ) 260 °oC
(0.063in.) from case for 10s

Thermal Resistance
Parameter Symbol Max. Value Unit
IGBT thermal resistance,junction - case Re(<) 0.25 K/W
Diode thermal resistance,junction - case Re() 0.5 K/W
Thermal resistance,junction - ambient Reg-a) 40 K/W
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Electrical Characteristics of the IGBT (Tj= 25°Cunless otherwise specified) :

Parameter Symbol Conditions Min. Typ. Max. | Unit
Static
Collector-Emitter
breakdown BVces® | Vee=0V,lc=250uA 1700 - - Vv
voltage
Gate threshold voltage Veew) | Vee=VcE, Ic=500pA 49 5.7 6.5 \%
Collector-Emitter Vee=15V,1c=40A 13 | 17 | 21
Saturation voltage Veeeay | Tj=25°C - 2.0 - v
T;=175°C '
Vce=1 700V,VGE=
Zoro g votage B
Tj=175°C - - | 5000
Gate-emitter
leakage lces Vce=0V,Vee= +20V - - 400 nA
current
Transconductance Ofs Vce=20V,| c=40A - 32 - S
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Dynamic
Input capacitance Ces - 10200 -
Output capacitance Coes Vee = 25V, Ve = 0V, - 165 - -
Reverse f=1MHz P
transfer Cres - 51 -
capacitance
Gate charge total Qg - 450 -
Gate to emitter charge Qge xgi ; 12\6/0\/’ lc =40A, - 116 - nC
Gate to collector charge Qqc - 200 -
Note:

(D BVces testing without filter could damage the device. BVces is guaranteed by lces@1700V test
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Switching Characteristic, Inductive Load
Parameter Symbol Conditions Min. Typ. Max. | Unit
Dynamic
Turn-on Delay Time ta(on) - 35 - ns
Rise Time tr Ti=25 C, - 72 - ns
Turn-off Delay Time ta(off) ?(/:CE Z(S))ROV, - 320 - ns
Fall Time t Vee = - 255 - ns
Turn-on Energy Eon 0/15V, - 7.2 - mJ
Turn-off Energy Eofr Rg=5Q - 4.8 - mJ
Turn-on Delay Time ta(on) - 32 - ns
Rise Time tr T=150 C, - 103 - ns
Turn-off Delay Time ta(oft) YCE Z ggov, - 368 - ns
Fall Time | Vee= - [ 207 | - | ns
Turn-on Energy Eon 0/15V, - 9.7 - mJ
Turn-off Energy Eor Rg=5Q) - 6.1 - mJ
Electrical Characteristics of the DIODE
Parameter Symbol Conditions Min. Typ. Max. | Unit
I =10A
Diode Forward Voltage VEm T;=25°C - 20 - Vv
T=175°C
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Fig. 1 Output characteristic Vcg vs. Ic at 25°C

Fig. 2 Output characteristic Vcg vs. Ic at 175°C
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Fig. 3 Transfer characteristic Vg vs. Ic Fig. 4 Collector-emitter saturation voltage as a function
of junction temperature Vcgsat vs. Tj
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Fig. 5 Gate-emitter threshold voltage as a function of Fig. 6 Gate charge Qg
junction temperature Ve vs. Tj
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Fig. 7 Capacitance characteristic Fig. 8 Diode forward current as a function of forward
voltage Vr vs. Ir
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Fig. 9 Power dissipation as a function of case
temperature Pt vs. Tc

Fig. 10 Switching times vs. Collector current Ic
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Fig. 11 Switching times vs. Gate resistor Rg

Fig. 12 Switching times vs. Junction temperature Tj
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Fig. 13 Switching energy loss vs. Collector current Ic Fig. 14 Switching energy loss vs. Gate resistor R,
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Fig. 17 FBSOA characteristic Fig. 18 IGBT transient thermal impedance Znjc
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Fig. 19 Diode transient thermal impedance Zjc
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TO247 Package Information

—T

IMENSI
” - mm
f SYMBOL YT Now | WAx
—= A 4,80 | 5.00 | 5.20
/f-—\ Al 2.21 | 2.41 | 2.59
£ AN\ A2 1.85 | 2.00 | 2.15
VT b | 111 |1.21 |1.36
R b2 .91 [ 2.01 [2.21
S b4 2.91 | 3.01 |3.21
! c 0.51 | 0.61 | 0.75
E! D 20.80 [21.00 |21.30
| 4! D1 |16.25 |16.55 | 16.85
! E 15.50 | 15.80 | 16.10
{ } L!_} [ J El 13.00 | 13.30 [13.60
| E2 4.80 [5.00 [5.20
! E3 2.30 | 2.50 | 2.70
! e 5. 44B5C
| L 19.82 [19.92 [20.22
i L1 4. 30
! ®P | 3.40 | 3.60 | 3.80
| DP] = = 7.30
g i . S 6. 15BSC

10



	FEATURES
	APPLICATION
	Maximum Ratings
	Switching Characteristic, Inductive Load
	TO247 Package Information


