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Product Summary

VCE VCE(sat) IC(Tc=100℃)

650V 1.8V 10A

Feature
 High ruggedness performance

 10μs short circuit capability

 Positive VCE (sat) temperature coefficient

 High efficiency for motor control

 Excellent current sharing in parallel operation

Applications
 Home appliances

 Motor drives

Package Circuit diagram

TO-252(1:G 2:C 3:E)

Marking

SP10G65TH :Device Code
** :Week Code

Order Information

Device Package Unit/Tape

SP10G65TH TO-252 2500
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Maximum ratings

Symbol Parameter Values Unit

VCES Collector-emitter voltage 650 V

VGES Gate-emitter voltage ±20 V

IC
Continuous collector current (Tc=25℃) 20 A

Continuous collector current (Tc=100℃) 10 A

ICM Pulsed collector current, tp limited by Tvjmax 40 A

IF Diode continuous forward current (TC=100℃) 10 A

IFM Diode maximum current, tp limited by Tvjmax 40 A

tsc Short circuit withstand time 10 μs

Ptot

Power dissipation (TC=25℃) 75 W

Power dissipation (TC=100℃) 38 W

Tvj Operating junction temperature range -40 to +175 ℃

Tstg Storage temperature range -55 to +150 ℃

Thermal characteristics

Symbol Parameter
Values

Unit
Typ. Max.

Rth(j-c) Thermal resistance, junction to case for IGBT - 2.0 K/ W

Rth(j-c) Thermal resistance, junction to case for Diode - 2.2 K/ W

Rth(j-a) Thermal resistance, junction to ambient - 90 K/ W
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Electrical characteristics of IGBT (Tvj=25℃ unless otherwise specified)
Static characteristics

Symbol Parameter Test condition
Values

Unit
Min. Typ. Max.

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

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

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

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

VGE(th) Gate-emitter threshold voltage VGE=VCE , IC=1mA 5.3 5.8 6.3 V

VCE(sat) Collector-emitter saturation voltage
VGE=15V , IC=10A - 1.8 - V

VGE=15V , IC=10A , Tvj=175℃ - 2.3 - V

Dynamic characteristics

Symbol Parameter Test condition
Values

Unit
Min. Typ. Max.

Cies Input capacitance
VCE=30V

VGE=0V

f=1MHz

- 670 - pF

Coes Output capacitance - 37 - pF

Cres Reverse transfer capacitance - 10 - pF

Qg Total gate charge

VCC=520V

VGE=15V

IC=10A

- 28 - nC
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Switching characteristics

Symbol Parameter Test condition
Values

Unit
Min. Typ. Max.

td(on) Turn-on delay time

VCC=400V

VGE=0/15V

IC=10A

RG=10Ω

Inductive load

- 12 - ns

tr Rise time - 11 - ns

td(off) Turn-off delay time - 74 - ns

tf Fall time - 71 - ns

Eon Turn-on energy - 0.18 - mJ

Eoff Turn-off energy - 0.17 - mJ

Ets Total switching energy - 0.35 - mJ

td(on) Turn-on delay time

VCC=400V

VGE=0/15V

IC=10A

RG=10Ω

Inductive load

Tvj=175℃

- 11 - ns

tr Rise time - 13 - ns

td(off) Turn-off delay time - 114 - ns

tf Fall time - 87 - ns

Eon Turn-on energy - 0.22 - mJ

Eoff Turn-off energy - 0.27 - mJ

Ets Total switching energy - 0.49 - mJ
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Electrical characteristics of Diode (Tvj=25℃ unless otherwise specified)

Symbol Parameter Test condition
Values

Unit
Min. Typ. Max.

VF Diode forward voltage
IF=10A - 1.4 - V

IF=10A , Tvj= 175℃ - 1.2 - V

trr Diode reverse recovery time
VR=400V

IF=10A

diF/dt=-750A/μs

- 57 - ns

Irrm Diode peak reverse recovery current - 12 - A

Qrr Diode reverse recovery charge - 411 - nC

trr Diode reverse recovery time VR=400V

IF=10A

diF/dt=-750A/μs

Tvj=175℃

- 124 - ns

Irrm Diode peak reverse recovery current - 13 - A

Qrr Diode reverse recovery charge - 737 - nC
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Typical performance characteristics
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Temperature Profile for IR Reflow Soldering
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TO-252 Embossed Carrier Tape
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TO-252 Package Information

Symbol
Dimensions In Millimeters Dimensions In Inches

Min. Max. Min. Max.
A 2.200 2.400 0.087 0.094

A1 0.000 0.127 0.000 0.005

b 0.660 0.860 0.026 0.034
c 0.460 0.580 0.018 0.023

D 6.500 6.700 0.256 0.264

D1 5.100 5.460 0.201 0.215
D2 4.830 REF. 0.190 REF.

E 6.000 6.200 0.236 0.244

e 2.186 2.386 0.086 0.094
L 9.800 10.400 0.386 0.409

L1 2.900 REF. 0.114 REF.

L2 1.400 1.700 0.055 0.067
L3 1.600 REF. 0.063 REF.

L4 0.600 1.000 0.024 0.039

Φ 1.100 1.300 0.043 0.051
θ 0° 8° 0° 8°

h 0.000 0.300 0.000 0.012
V 5.350 REF. 0.211 REF.
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