
Key performance:

 VCE =650V

 IC=60A@TC=100℃

 VCE(sat)=1.9V

Features:

 Trench and field-stop technology.

 Easy parallel switching capability.

Benefits:

 High efficiency for inverters.

 High ruggedness performance.

 RoHS compliant.

Applications:

 PFC applications

 Welding machines

Package parameters

TO-247

E

Type Marking Package Packaging Method

TubeVSG60N65-T7 VSG60N65 TO-247
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Maximum ratings

Symbol Parameter Values Unit

VCES Collector-emittervoltage 650 V

VGES Gate-emitter voltage ±20 V

Continuous collector current (TC=25℃) 120 A
IC

Continuous collector current (TC=100℃) 60 A

ICM Pulsed collector current, tp limited by Tvjmax 240 A

IF Diode continuous forward current (TC=100℃) 60 A

IFM Diode maximum current, tp limited by Tvjmax 240 A

Power dissipation (TC=25℃) 394 W
Ptot

Power dissipation (TC=100℃) 197 W

Tvj Operatingjunction temperature range -40 to +175 ℃

Tstg Storage temperature range -55 to +150 ℃

Thermal characteristics

Values
Symbol Parameter

Typ. Max.
Unit

Rth(j-c) Thermal resistance, junction to case for IGBT - 0.38 K/ W

Rth(j-c) Thermal resistance, junction to case for Diode - 0.70 K/ W

Rth(j-a) Thermal resistance,junction to ambient - 40 K/ W
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Electrical characteristics of IGBT (Tvj=25℃ unless otherwise specified)

Static characteristics
Values

Symbol Parameter Testcondition
Min. Typ. Max.

Unit

BVCES Collector-emitterbreakdown voltage VGE=0V, IC=250μA 650 - - V

ICES Collector-emitter leakage current VCE=650V, VGE=0V - - 50 μA

Gate leakage current, forward VGE=20V, VCE=0V - - 100 nA
IGES

Gate leakage current, reverse VGE=-20V, VCE=0V - - -100 nA

VGE(th) Gate-emitter threshold voltage VGE=VCE, IC=1mA 5.2 5.4 5.7 V

VGE=15 V, IC=60A - 1.9 - V
VCE(sat) Collector-emitter saturation voltage

VGE=15V, IC=60A, Tvj=175℃ - 2.5 - V

Dynamic characteristics
Values

Symbol Parameter Testcondition
Min. Typ. Max.

Unit

Cies Input capacitance - 3860 - pF

Coes Output capacitance - 170 - pF

Cres Reverse transfer capacitance

VCE=30V
VGE=0V
f =1MHz

- 30 - pF

Qg Total gate charge
VCC=520V
VGE=15V
IC=60A

- 120 - nC
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Switching characteristics

Values
Symbol Parameter Testcondition

Min. Typ. Max.
Unit

td(on) Turn-on delay time - 44 - ns

tr Rise time - 100 - ns

td(off) Turn-offdelay time - 166 - ns

tf Fall time - 75 - ns

Eon Turn-on energy - 2.3 - mJ

Eoff Turn-off energy - 1.3 - mJ

Ets Total switching energy

VCC=400V
VGE=0/15V
IC=60A
RG=10Ω
Inductive load

- 3.6 - mJ

td(on) Turn-on delay time - 45 - ns

tr Rise time - 105 - ns

td(off) Turn-offdelay time - 180 - ns

tf Fall time - 76 - ns

Eon Turn-on energy - 3.6 - mJ

Eoff Turn-offenergy - 1.6 - mJ

Ets Total switching energy

VCC=400V
VGE=0/15V
IC=60A
RG=10Ω
Inductive load
Tvj =175℃

- 5.2 - mJ
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Electrical characteristics of Diode (Tvj=25℃ unless otherwise specified)

Values
Symbol Parameter Test condition

Min. Typ. Max.
Unit

IF=60A - 2.5 - V
VF Diode forward voltage

IF=60A,Tvj=175℃ - 2.0 - V

trr Diode reverse recovery time - 78 - ns

Irrm Diode peak reverse recovery current - 15 - A

Qrr Diode reverse recovery charge

VR=400V
IF=60A
diF/dt=-450A/μs

- 511 - nC

trr Diode reverse recovery time - 126 - ns

Irrm Diode peak reverse recovery current - 26 - A

Qrr Diode reverse recovery charge

VR=400V
IF=60A
diF/dt=-450A/μs

Tvj=175℃ - 2163 - nC
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Typical performance characteristics

Fig 1. Typical output characteristic (Tvj=25℃) Fig 2. Typical output characteristic(Tvj=175℃)

Fig 3. Power dissipation as a function of TC Fig 4. Typical Gate charge

Fig 5. Typical VGE(th) as a function of Tvj

(IC=1mA)
Fig 6. Typical VF as a function of Tvj
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Typical performance characteristics

Fig 7. Typical VCEsat as a function of Tvj Fig 8. Typical IF as a function of VF

Fig 9. Typical switching time as a function of IC Fig 10. Typical switching times as a function of RG

Fig 11. Typical switching energy losses as a
function of IC

Fig 12. Typical switching energy losses as a
function of RG

Shenzhen VSEEI Semiconductor Co., Ltd

v2.4 Page 7 http://www.vseei.com/

VSG60N65-T7



Typical performance characteristics

Fig 13. Typical capacitance as a function of VCE

(f=1Mhz, VGE=0V)
Fig 14. Transient thermal impedance of IGBT
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