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The Optimal Design and Electrical Characteritics of 1,700 V Class Double Trench Gate
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Abstract: In this paper, the 1,700 V level SiC-based power MOSFET device widely used in electric vehicles and new energy

industries was designed, that is, a single trench gate power MOSFET structure and a double trench gate power MOSFET structure

were proposed to analyze electrical characteristics while changing the design and process parameters. As a result of comparing

and analyzing the two structures, it can be seen that the double trench gate structure shows quite excellent characteristics

according to the concentration of the drift layer, and the breakdown voltage characteristics according to the depth of the drift

layer also show excellent characteristics of 200 V or more. Among them, the trench gate power MOSFET device can be applied

not only to the 1,700 V class but also to a voltage range above it, and it is believed that it can replace all Si devices currently

applied to electric vehicles and new energy industries.
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Fig. 1. The structures of power MOSFET based on SiC (a) single
trench power MOSFET and (b) double trench power MOSFET.
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Table 1. Process and design parameters of 1,700 V class SiC power
MOSFETs.

Process and design parameters Value
Cell pitch 8 im
Trench depth of gate S m
Depth of drift layer 20 ¢m
Doping concentration of substrate 1%10" cm?
Doping concentration of Epi layer 4x%10" cm™
Doping concentration of P-base 5%10'6cm?
Doping concentration of P+ drain region 1x10"cm
Doping concentration of N+ source region 1x10"%cm
Gate width 2 (m
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Fig. 2. The breakdown voltage characteristics of 1,700 V class SiC power
MOSFETs according to thickness of drift layer (a) single trench gate
power MOSFET and (b) double trench gate power MOSFET.
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Fig. 3. The breakdown voltage characteristics of 1,700 V class SiC power
MOSFETs according to doping concentration of drift layer (a) single
trench gate power MOSFET and (b) double trench gate power MOSFET.
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