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Table1 Absolute Maximum Ratings (TC=25℃, unless otherwise specified)

Case:TO-247 Package

Mechanical Data

G

VCES(V) VCESAT(V)Typ IC(A)

Product Summary

650 1.8 @ 15V,40A 40

FS Trench Technology, Positive temperature coefficient 

Low saturation voltage:VCE(sat)(typ.) =1.8V@IC=40A,Tj=25℃

Extremely enhanced avalanche capability

Maximum Junction Temperature 175℃

Application
Uninterrupted Power Supply

Welding Converters

Solar Converters

PFC

C

E

Pb

RoHS 
COMPLIANT

IATF16949认证

TO-247
KGP40N65FTD

 Trenchstop Insulated Gate Bipolar Transistor

G C E

Block Diagram 

Using  Trench design and advance FS technology, the 650V FS IGBT 

offers superior and switching performances, high avalanche ruggedness

easy parallel operation

Parameters Symbol Unit

Collector-Emmiter Voltage VCES 650 V

Gate-Emmiter Voltage VGES ±20

Collector 
Current-continuous 

IC

80
A

Collector Current – pulse (Note 1) ICM 160

Power Dissipation PD
 W

280

TJ -55～+175

TC=25°C

TC=25°C

Value

Operating Junction  Temperature
℃

V

A

TC=100°C 40

TC=100°C 140

Storage Temperature Range TSTG -55～+150

Features:

Description:
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Eon: 0.5mJ; Eoff: 0.4mJ; Ets: 0.9mJ
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Table 2.Thermal Characteristics

Table 3. Electrical Chatacteristics (TJ=25℃,unless otherwise specified)

Parameters Symbol Unit

IGBT Thermal resistance Junction to Ambient 
 

RθJA 40 ℃/W

Off Characteristics

Collector-Emmiter Voltage BVCES 650 V

Zero Gate Voltage Collector Current ICES 10 μA

Gate-body Leakage Current 
Forward 200 nA

Reverse -200 nA

On Characteristics

Gate Threshold Voltage VGE(TH)

Collector-Emmiter saturation Voltage
1.8 2.3

Dynamic Characteristics

Input Capacitance CIES 1565 pF

Output Capacitance COES pF37

Reverse Transfer Capacitance CRES 120 pF

Switching Characteristics 

Turn-On Delay Time td(on) 30 ns

Turn-On Rise Time tr ns24

Turn-Off Delay Time 170 ns

Turn-Off Fall Time tf 22 ns

Test Conditions MaxTypMin

VGE=0V,IC=250μA

VCE=650V,VGE=0V

VGS=20V,VDS=0V

VGS=-20V,VDS=0V

VCE=VGE,IC=0.5mA

VGE=15V,IC=40A

VCE=25V,VGE=0V,f=1MHz

VCE=400V,IC=40A,

VGE=15V,RG=10Ω,

3.5 6.5 V

V

IGBT Thermal resistance Junction to Case RθJc 0.52

IGES

VCESAT

td(off)

Notes：1 Repetitive Rating:Pulse width limited by maximum junction temperature

℃/W

Parameters Symbol Unit

Value

5.0

On Characteristics

186 nC

nC42

76 nC

VFDiode Forward Voltage 1.85 V

TrrReverse Recovery Time IF=40A,Tj=25°C

di/dt=200A/uS

80 ns

QrrReverse Recovery Charge 4.9 nC

IF=40A 2.25

Diode Characteristics 

Total Gate Charge QG

Gate to emitter charge QGE

Gate to collector charge QGC

VCE=480V,IC=40A,

VGE=15V

Diode Thermal resistance Junction to Case RθJc 0.79 ℃/W

Tj=25°C

2.3Tj=175°C

IFDiode Continuous Forward Current TC=100°C 40

IFMDiode Continuous Forward Current TC=100°C 200
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Typical Characteristics Diagrams
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Dimensions

TO 247 PACKAGE OUTLINE DIMENSIONS-
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