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Main Product Characteristics: 

Features and Benefits 

▪ Grand Turbo Trench Field stop technology.

▪ Optimized the cell structure.

▪ Low EMI and low gate charge.

▪ Featuring low switching and conductive losses.

▪ Fast switching and reverse body recovery.

▪ High ruggedness and robustness.

Schematic Diagram

Description 

    The GT series products utilizes Norsem’s outstanding Grand turbo Trench Field stop technology to achieve 
low EMI and low gate charge and to provide the industry’s best-in-class performance.

These features make this series products extremely efficient, temperature characteristics and reliable for 

use in UPS, PFC, Inverter,SMPS, etc.

Absolute Maximum Ratings (TJ=25°C unless otherwise specified)

Parameter Symbol Parameter. Unit 

Collector-Emitter Voltage VCE 600 V 

Gate-to-Emitter Voltage VGE ±20 V 

Continuous Collector Current
IC @ TC=25°C 40 A 

IC @ TC=100°C 20 A 

Pulsed Collector Current ICM 60 A 

Power Dissipation  PD @ TC=25°C
46 W 

0.37 W/°C 

Short Circuit withstand Time1 TSC 10 uS

8 A

Junction-to-Case(IGBT) RθJC 2.7 °C/W 

Junction-to-Case(FRD) RθJC 3.8 °C/W 

Operating Junction and Storage Temperature Range TJ/TSTG -55 to + 150 °C 

Soldering temperature Tsold 260 °C 

V(BR)CES 600V

VCE(sat) 1.65V(Typ.)

IC 20A@100°C 

Diode Forward Current
16 A

TO-220F

IF @ TC=25°C

IF @ TC=100°C

Junction-to-Ambient (PCB Mounted, Steady-State) RθJA °C/W 62
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Electrical Characteristics (TJ=25°C unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit 

Collector-to-Emitter Breakdown

Voltage 
V(BR)CES VGE=0V, IC=250µA 600 - - V 

Collector-to-Emitter Leakage Current ICES 

VCE=600V, VGE=0V, TC=25°C - - 200 μA 

VCE=600V, VGE=0V, TC=125°C - 1000 - μA 

Gate-to-Source Forward Leakage IGES

VCE=0V,VGE=20V - - 400

nA 
VCE=0V,VGE=-20V - - -400

Collector-to-Emitter Saturation Voltage VCE (sat)
VGE=15V, IC=20A - 1.65 2.4

V

Gate-Emitter Threshold Voltage VGE (th) VCE=VGE, IC=250μA 4.0 5.0 6.5 V 

Input Capacitance Cies

VGE=0V VCE=130V,ƒ=1MHz

- 1100 - 

pF Output Capacitance Coes - 55 - 

Reverse transfer capacitance Cres - 22 - 

Total Gate Charge Qg 

IC=20A, VCE=400V,VGE=15V

- 52 - 

nC Gate-to-Emitter Charge Qge - 15 - 

Gate-to-Collector("Miller") Charge Qgc - 22 - 

Turn-on Delay Time td(on) 

VCE=400V, VGE=15V, 
RG=10Ω,IC=20A,
Inductive load

- 

19

- 
nS 

Rise Time tr 

- 

55

- Turn-Off Delay Time td(off) 

- 

48

- Fall Time tf 

- 

115

- 

Source-Drain Ratings and Characteristics 

Parameter Symbol Conditions Min. Typ. Max. Unit 

Diode Forward Voltage VFM

IF=8A, TC=25°C - 1.7 2.4
V 

Reverse Recovery Time trr 
IF=8A,VGE=0V, dIF/dt=200A/us

- 22 - nS 

Reverse Recovery Charge Qrr - 36 - nC

Notes: 

1. VGE=15V,VCC=300V.

VGE=15V, IC=20A,TC=125°C - 1.9 -

Turn-off Energy - 0.3 - 

Switching Energy - 1.3 - 

- 

mJ

Eon

Eoff

Est

Turn-on Energy 1

IF=8A, TC=125°C - 1.4 -

http://www.baidu.com/link?url=yoMJzoF9ZDAdQzdB3yKte_eNd7nkcqBIXmsNXmSF82vbtsi5XgRLpspHLL2D0igJHjTkbz4gN516BGU7ocl-wa
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Typical Electrical and Thermal Characteristic Curves 

Figure1. Typical Output Characteristics Figure2. Typical Output Characteristics

Figure3. Transfer Characteristics Figure4. Typical Saturation Voltage Curve

Figure5. VCE(sat) vs. Case Temperature Figure6. Gate Charge Characteristic
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Typical Electrical and Thermal Characteristic Curves 

Figure11. Switching Time vs. Rg (turn on) Figure12. Switching Tie vs.Rg (turn off)
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Figure9. Capacitance Characteristic Figure10. Diode Forward Characteristics

Figure7. VCE vs.VGE Curve(TC=25°C) Figure8. VCE vs.VGE Curve(TC=125°C)



5/7

Norsem 

Semiconductor 

Typical Electrical and Thermal Characteristic Curves 

Figure15. Switching Time vs. IC (turn off) Figure16. Switchig Energy Losses vs.IC

Figure17. Reverse Recover Time vs. IF Figure18. Reverse Recover Charge vs. IF
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Figure13. Switchig Energy Losses vs.Rg Figure14. Switching Time vs. IC (turn on)
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Typical Electrical and Thermal Characteristic Curves 
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Figure20. Transient thermal impedance vs.tpFigure19. Safe Operation Area
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Package Outline Dimensions TO-220F

http://www.norsemi.com/
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