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Fast IGBT 

 

Features 
• Very low VCE(sat) 

• High speed switching 

• Positive temperature coefficient in VCE(sat) 

• Very tight parameter distribution 

• High ruggedness, temperature stable behavior 

Applications 
• Inverters 

• Motor drivers 

• Converters 

 
 
 

Primary characteristics 

Parameter Value Unit 

Collector emitter voltage  1200 V 

Collector current 80 A 

 

 Case dimensions 

 

TO-247 
Unit 
mm 

A A1 A2 b b1 b3 c D D1 D2 E E1 

MIN 
MAX 

4.83 
5.21 

2.29 
2.54 

1.91 
2.16 

1.07 
1.33 

1.91 
2.41 

2.87 
3.38 

0.55 
0.68 

20.80 
21.10 

16.25 
17.65 

0.95 
1.25 

15.75 
16.13 

13.10 
14.15 

Unit 
mm 

E2 E3 E4 e L L1 ØP Q S T W X 

MIN 
MAX 

3.68 
5.10 

1.00 
1.90 

12.38 
13.43 

5.44 
BSC 

19.81 
20.32 

4.10 
4.40 

3.51 
3.65 

5.49 
6.00 

6.04 
6.30 

17.5° 
REF 

3.5° 
REF 

4° 
REF 

 

Absolute maximum ratings and thermal characteristics (Tc = 25oC unless otherwise noted) 

Parameter Symbol Value Unit 

Collector emitter voltage VCES 1200 
V 

Gate emitter voltage VGES ±30 

Collector current 
TC=25℃ 

IC 
80 

A 
TC=100℃ 40 

Pulsed collector current (tp limited by  TJmax) ICpuls 120 

Turn off safe operating area (VCE(sat) =  1200V,  TJ = 175℃) - 120 

Power dissipation  
TC=25℃ 

PD 
468 

W 
TC=100℃ 234 

Diode continuous forward current ( TC=100℃) IF 40 A 

Diode maximum forward current IFM 120 A 

Operating junction and storage temperature range TJ,Tstg -55 ~ +175 ℃ 

Maximum temperature for soldering TL 260 ℃ 

Short circuit withstand time VGE=15.0V, VCC≤600V,  
Allowed number of short circuits<1000 
Time between short circuits ≥1.0s,  TJ≤150℃ 

tsc 10 µs 

Thermal resistance junction to case for IGBT RθJC 0.32 ℃/W 

Thermal resistance junction to case for diode RθJC 0.61 ℃/W 

Thermal resistance junction to ambient RθJA 40 ℃/W 
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Electrical characteristics (Tc = 25oC unless otherwise noted) 

Parameter Test condition Symbol 
Value 

Unit 
Min. Typ. Max. 

Static characteristics 

Collector emiter breakdown voltage VGE=0V, ICE=1mA V(BR)CES 1200 - - 

V 
Gate threshold voltage VCE=VGE, IC=1mA VGE(th) 5.0 - 6.5 

Collector emitter 
saturation voltage 

IC=40A, VGE=15V, TJ=25℃ 
VCE(sat) 

- 1.55 1.80 

IC=40A, VGE=15V, TJ=175℃ - 1.80 - 

Collector emitter leakage current VCE=1200V, VGE=0V ICES - - 200 μA 

Gate emitter forward leakage VCE=0V, VGE=+30V IGES(F) - - 200 nA 

Gate source reverse leakage VCE=0V, VGE=+30V IGESI - - 200 nA 

Dynamic characteristics 

Input capacitance 

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

Cies - 5590 - 

pF Output capacitance Coes - 177 - 

Reverse transfer capacitance Cres - 134 - 

Total gate charge 
VCC=960V, IC=40A 

VGE=15V 

Qg - 298 - 

nC Gate emitter charge  Qge - 52 - 

Gate collector charge Qgc - 169 - 

Short circuit collector current 
Max.1000 short circuits  
Time between short circuits: ≥1.0s 

VGE=15V, VCC=600V, 
tsc≤10µs, Tj≤150℃ 

IC(SC) - 240 - A 

Switching characteristics 

Turn-on delay time 

VCC=600V IC=40A 
RG=80Ω 

VGE=0/15V, 
Inductive Load 

td(on) - 19 - 

ns 
Rise time tr - 17 - 

Turn-off delay time td(off) - 170 - 

Fall time tf - 18 - 

Turn-on switching loss Eon - 2.3 - 

mJ Turn-off switching loss Eoff - 1.6 - 

Total switching loss Ets - 3.9 - 

Electrical Characteristics of the Diode (Tc = 25oC unless otherwise noted) 

Diode forward voltage IF=40A VFM - 2.2 2.8 V 

Reverse recovery time 
IF=40A 

di/dt=500A/µs 

Trr - 180 - ns 

Diode peak reverse recovery current IRRM - 10 - A 

Reverse recovery charge Qrr - 0.9 - μC 

Pulse width ttp≤380µs, δ≤2% 
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Switching characteristics 

Gate charge test circuit  Switch time test circuit 

  

Definition of switching times Definition of switching losses 

  

Definition of diode switching characteristics 

 

Typical Electrical and Thermal Characteristics  

Output characteristics Transfer characteristics 
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Saturation voltage vs. Case temperature Saturation voltage vs. Gate emitter voltage 

  

Capacitance characteristics Gate charge wave form 

  

Forward characteristics Forward voltage vs. Junction temperature 

  

Switching energy vs. Temperature Forward bias safe operating area 
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Gate emitter threshold voltage as a function of junction 
temperature 

Typical collector emitter saturation voltage as function of 
collector current 

  

Switching loss vs. Gate resistance Switching loss vs. Collector current 

  

Switching loss vs. Collector current Power dissipation vs. Case temperature 

  

Collector emitter voltage vs. Case temperature Collector current vs. Case temperature 
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Circuit schematic 

 

 
 

 

 

 

 

 

 
 

 

 

 

Disclaimer 
Akyga semi reserves the right to make changes without notice to any product specification herein, to make corrections, 

modifications, enhancements or other changes. Akyga semi or anyone on its behalf assumes no responsibility or liability for 

any errors or inaccuracies. Data sheet specifications and its information contained are intended to provide a product description 

only. "Typical" parameters which may be included on Akyga semi data sheets and/ or specifications can and do vary in different 

applications and actual performance may vary over time. Akyga semi does not assume any liability arising out of the application 

or use of any product or circuit. Akyga semi products are not designed, intended or authorized for use in medical, life-saving 

implant or other applications intended for life-sustaining or other related applications where a failure or malfunction of 

component or circuitry may directly or indirectly cause injury or threaten a life without expressed written approval of Akyga 

semi. Customers using or selling Akyga semi components for use in such applications do so at their own risk and shall agree to 

fully indemnify Akyga semi and its subsidiaries harmless against all claims, damages and expenditures. 

Ordering information 

Part Number Package Shipping Quantity Dimensions 

AK40TD120BT TO-247 30pcs / tube --- 


