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Product Datasheet

STN40T120SPIM Module
IGBT Module
S5 Module with low loss IGBT and Fast recovery diode.

Min. typ. Max.
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nF

uC

Turn-on delay time td(on) VCC=600V 
VGE=15±V 
IC=40A
RG=22Ω 
Inductive Load 
Tvj=25℃

ns

Rise time tr

Turn-on energy loss per pulse Eon mJ

Turn-off energy loss per pulse Eoff mJ

ns

Turn-off delay time 

nF

td(off) ns

Fall time tf ns

V

V

Collector -emitter leakage current ICES VCE=1200V,VGE=0V mA

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

Electrical Characteristics of Inverter IGBT (Tvj=25 ℃ unless otherwise noted )

Gate threshold voltage VGE(th) VGE=VCE,IC=24mA V

Items Units

Collector-emitter breakdown voltage VCES

V

Turn-on delay time

Rise time 

Turn-off delay time 

Fall time

Turn-on energy loss per pulse

Turn-off energy loss per pulse

ns

Tvj op ℃

tf

Eon

Integrated gate resistor RGint f=1M;Vpp=1V Ω

Input capacitance Cies VCE=25V
VGE=0V
f=1MHz

nF

Output capacitance

td(on)

tr

td(off)

Eoff

VCC=600V 
VGE=15±V 
IC=40A
RG=22Ω 
Inductive Load 
Tvj=25℃

Symbol Conditions

Total gate charge Qg VGE=15±V
Reverse transfer capacitance Cres

Collector-emitter saturation voltage VCE(sat)
VGE=15V,IC=40A,Tvj=25℃
VGE=15V,IC=40A,Tvj=125℃

VGE=0V,IC=1mA

Coes

ns

ns

ns

mJ

mJ

Temperature under switching conditions

●AC and DC servo drive amplifier

●Uninterruptible power supply

●Inverter for motor drive

Applications

Appearance

●10µs short circuit capability

●Maximum junction temperature 175℃

●Low VCE(sat) Trench IGBT technology
FeatureFeatureFeatureFeatureFeatureFeature
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210Maximum power dissipation

Pulsed collector current ICM tP=1ms 80 A

PD Tc=25℃,Tvj=150℃ W

AShort circuit current Isc
VGE≤ 15V,VCC=600V,t

P
=10us

VCEmax=VCES-LsCE i/dt
160

Gate-emitter voltage VGES ±20 V

Collector current IC
Tvj=25℃ 80 A

Tvj=100℃ 40 A

Maximum Ratings of Inverter IGBT (Tvj=25 ℃ unless otherwise noted )

Collector-emitter voltage VCES 1200 V

Items Symbol Condition  Maximum Rating Units
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Min. typ. Max.

1.80

1.80

45

4.40

1.55

46

8.40

3.10

Min. typ. Max.

1.00

2.00

-40 150

Maximum power dissipation PD Tc=25℃,Tvj=150℃ 160 W

Pulsed collector current ICM tP=1ms 50 A

Short circuit current Isc
VGE≤ 15V,VCC=600V,t

P
=10us

VCEmax=VCES-LsCE i/dt
90 A

Gate-emitter voltage VGES ±20 V

Collector current IC
Tvj=25℃ 50 A

Tvj=100℃ 25 A

Items Symbol Conditions

Collector-emitter voltage VCES 1200 V

Reverse current Ir VCE=1600V mA

Temperature under switching conditions Tvj op ℃

Maximum Ratings of Inverter Brake IGBT (Tvj=25 ℃ unless otherwise noted )

Electricals Characteristics  of Rectifier Diode (Tvj=25℃ unless otherwise noted)

Items Symbol Conditions Units

Forward voltage VF IF=25A,Tvj=25℃ V

50 A

Surge forward current IFSM Tvj=80℃,tp=10ms 400 A

009C°52 = jvT ,sm 01 = ptt²Ieulav - t²I A2s

Maximum Ratings of Rectifier Diode

Items Symbol Conditions

Repetitive peak reverse voltage VRRM TC=25℃ 1600 V

Maximum RMS forward current per chip IFRMSM TC=80℃ 50 A

Maximum RMS current at rectifier output IRMSM TC=80℃

Diode reverse recovery charge Qrr nC

Tvj=100℃ 40 A

Diode maximum forward current IFM tP=1ms,Tvj=25℃ 80 A

Electricals Characteristics  of Inverter Diode (Tvj=25℃ unless otherwise noted)

Items

VF
IF=40A,Tvj=25℃
IF=40A,Tvj=125℃

VCE=600V,IF=40A
dIF/dt=900A/µs
Tvj=25℃

VCE=600V,IF=40A
dIF/dt=900A/µs
Tvj=25℃

Repetitive peak reverse voltage

Units

A

Reverse recovery energy Erec mJ

Diode reverse recovery charge

stinUsnoitidnoClobmyS

V

Diode peak reverse recovery current Irr

Qrr

Diode forward voltage

Diode continuous forward current IF
Tvj=25℃ 80

Diode peak reverse recovery current Irr A

VRRM Tvj=25℃ 1200 V

Maximum Ratings of Inverter Diode

Items Symbol Conditions

V

uC

A

Reverse recovery energy Erec mJ
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Maximum Rating

Maximum Rating Units

Maximum Rating Units
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Min. typ. Max.

1200

1.0

100

-100

5.0 5.8 7.0

1.9 2.2

2.1

0.0

1.40

0.10

0.05

0.20

160

30

330

80

1.85

1.43

170

40

430

150

2.50

2.10

 -55 150

Min. typ. Max.

1.80

1.80

20

1.50

0.40

30

2.70

0.90

Diode peak reverse recovery current Irr VCE=600V,IF=25A
dIF/dt=900A/µs
Tvj=25℃

A

Diode reverse recovery charge Qrr nC

Reverse recovery energy Erec mJ

Diode forward voltage VF
IF=15A,Tvj=25℃
IF=15A,Tvj=125℃

V

V

Diode peak reverse recovery current Irr VCE=600V,IF=25A
dIF/dt=900A/µs
Tvj=25℃

A

Diode reverse recovery charge Qrr uC

Reverse recovery energy Erec mJ

Diode maximum forward current IFM tP=1ms,Tvj=25℃ 30 A

Electricals Characteristics  of Brake Diode (Tvj=25℃ unless otherwise noted)

Items Symbol Conditions Units

Repetitive peak reverse voltage VRRM Tvj=25℃ 1200 V

Diode continuous forward current IF
Tvj=25℃ 30 A

Tvj=100℃ 15 A

Temperature under switching conditions Tvj op ℃

Maximum Ratings of Brake Diode

Items Symbol Conditions

Turn-on delay time td(on) VCC=600V 
VGE=±15V 
IC=25A
RG=20Ω 
Inductive Load 
Tvj=25℃

ns

Rise time tr ns

Turn-off delay time td(off) ns

Fall time tf ns

Turn-on energy loss per pulse Eon mJ

Turn-off energy loss per pulse Eoff mJ

Total gate charge Qg VCC=600V，VGE=15V,IC=25A uC

Turn-on delay time td(on) VCC=600V 
VGE=±15V 
IC=25A
RG=20Ω 
Inductive Load 
Tvj=25℃

ns

Rise time tr ns

Turn-off delay time td(off) ns

Fall time tf ns

Turn-on energy loss per pulse Eon mJ

Turn-off energy loss per pulse Eoff mJ

Integrated gate resistor RGint f=1M;Vpp=1V Ω

Input capacitance Cies VCE=25V
VGE=0V
f=1MHz

nF

Output capacitance Coes nF

Reverse transfer capacitance Cres nF

Gate threshold voltage VGE(th) VGE=VCE,IC=24mA V

Collector-emitter saturation voltage VCE(sat)
VGE=15V,IC=25A,Tvj=25℃
VGE=15V,IC=25A,Tvj=125℃

V

V

Collector-emitter breakdown voltage VCES VGE=0V,IC=1mA V

Collector -emitter leakage current ICES VCE=1200V,VGE=0V mA

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

Electrical Characteristics of Brake IGBT (Tvj=25 ℃ unless otherwise noted )

Items Symbol Conditions Units
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Min. typ. Max.

5.00

-5 5

20.0

3375

3411

3433

Min. typ. Max.

0.60

0.95

1.00

1.20

2.30

0.03

Min. typ. Max.

2.5

30

3.0 5.0

 -55 150

180

Thermal resistance, junction to case for Brake IGBT Rth j-c ℃/W

Thermal resistance, junction to case for Brake Diode Rth j-c ℃/W

Thermal resistance, junction to case for Rectifier Diode Rth j-c ℃/W

TC = 100°C, R100 = 493 W

R2=R25 exp [B25/50(1/T2-1/(298,15 K))]

R2=R25 exp [B25/80(1/T2-1/(298,15 K))]

R2=R25 exp [B25/100(1/T2-1/(298,15 K))]

Characteristics  of NTC (Tvj=25℃ unless otherwise noted)

UnitsItems

Rated resistance

%

K

K

K

mW

Deviation of R100

Power dissipation

B-value

B-value

B-value

Symbol
R25

△R/R
P25

B25/50

B25/80

B25/100

Conditions

Internal Circuit:

g

Internal isolation

Thermal resistance, junction to case for Inverter  IGBT

Symbol
Rth j-c

Items

Module Characteristics

Al2O3

℃/W

Items

Thermal resistance, case to sink

Thermal resistance, junction to case for Inverter  Diode

RthC-S

Rth j-c

Stray inductance module LsCE

RMS, f = 50 Hz, t = 1 min.

Conditions

Material of module baseplate

Units

Cu

Visol

Symbol

terminal to terminal

Weight of Module Wt

Mounting torque for modul mounting M Screw M5 Nm

Storage temperature range TSTG ℃

Thermal Characteristics

℃/W

nH

Units

℃/W

kVIsolation test voltage
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Fig 3. Transfer characteristic IGBT
          I C=f(VGE)
          V CE=20V

Fig 4. Switching losses IGBT
          Eon=f(IC),E

off
=f(IC),

          VGE=±15V,RG=22Ω,VCE=600V

Representative Characteristics 

Fig 1. Output characteristic IGBT
          I C=f(VCE),VGE=15V

Fig 2. Output characteristic IGBT
          I C=f(VCE )
          T vj=125℃
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Fig 5. Switching losses IGBT
          Eon=f(RG),E

off
=f(RG),

          VGE=±15V,IC=40A,VCE=600V

Fig 6. Transient thermal impedance IGBT
          Z thjc=f(t)

Fig 7. Reverse bias safe operating area IGBT
          I C=f(VCE )
          V GE=±15V,RGoff=22Ω,Tvj=125℃

Fig 8. Forward characteristic of Diode
          I F=f(VF)
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Fig 9. Switching losses Diode
          Erec=f(IF)
          RG=22Ω,VCE=600V

Fig 10. Switching losses Diode
            E rec=f(RG)
            IF=40A,VCE=600V

Fig 11. transient thermal impedance Inverter Diode
          Zthjc=f(t)

Fig12. Forward characteristic of Rectifier Diode
          I F=f(VF)
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Package Dimensions

Dimensions in Millimeters

Terms and Conditions of Usage
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The data contained in this product datasheet is exclusively intended for technically trained staff 
who will have to evaluate the suitability of  the product for the intended application and the com-
pleteness of  the product data with respect to such application.

Information in this document is believed to be accurate and reliable. However, Stanson does not 
give any representations or warranties, expressed or implied, as to the accuracy or completeness 
of  such information and shall have no liability for the consequences of  use of  such information.

If  you require product information in excess of  the data given in this product data sheet or which
concerns the specific application of  our product, please contact the Salesman,which is responsi-
ble for you, For those that are specifically interested we may provide application notes.

Right to make changes Stanson reserves the right to make changes to information published in 
this document, including without limitation specifications and product descriptions, at any time 
and without notice.
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