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Effect of P-Emitter Length and Structure on Asymmetric SiC MOSFET Performance
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Abstract: In this letter, we propose and analyze a new asymmetric structure that can be used for next-generation power

semiconductor devices. We compare and analyze the electrical characteristics of the proposed device with respect to

those of symmetric devices. The proposed device has a p-emitter on the right side of the cell. The peak electric field

is reduced by the shielding effect caused by the p-emitter structure. Consequently, the breakdown voltage is increased.

The proposed asymmetric structure has an approximately 100% higher Baliga’s figure of merit (~94.22 MW/cm?) than

the symmetric structure (~46.93 MW/cm?), and the breakdown voltage of the device increases by approximately 70%.
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Fig. 1. (a) Symmetric trench MOSFET and (b) asymmetric trench
MOSFET structure.

Table 1. Parameters of symmetric and asymmetric structures.

Parameter Symmetric Asymmetric Unit
Cell pitch 4.7 4.7 m
Drift region thickness 15 15 m
Drift region doping 4x10" 4x10" /e
P-body doping 1x10" 1x10" /e’
P-emitter doping - 510" /e’
N+, P+ 2x10" 2x10" /em
Oxide thickness 0.5 0.5 om
Trench depth 1.6 1.6 £m
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Fig. 2. Comparison of breakdown voltage with Ref. and P_
length changes.
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Fig. 6. Comparison of R and FOM with Ref. and Py length
changes.

Table 2. Comparison of electrical characteristic with Ref. and P,
length changes.

Ref. Pi-io Proo  Pieos Pri-o3 Unit

Vy (V) 1,700 3,100 2,900 2,500 2,050 \Y%
R 261 574 357 328 311 mQ -cm?

Vi 5.36 5.24 5.29 53 5.16 \Y%
FOM 4693 6696 9422 7621 5405 MW/m?
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