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Abstract: Wide bandgap (WBG) devices, especially SiC, are gaining traction as materials for high-power EV conversion devices

due to their superior efficiency and switching capabilities compared to Si-based power devices. SiC allows for high power, high

temperature, and high frequency applications because of its outstanding thermal conductivity, saturation velocity, and dielectric
breakdown field. SiC-based MPS diodes combine the advantages of SiC-based SBDs and PiN diodes, allowing high-frequency
switching operation with low leakage currents under high voltage conditions. However, MPS diodes exhibit snapback phenom-

ena influenced by the P* region’s size, necessitating optimization. A TCAD simulation studied the impact of the P* region’s

depth and width on MPS diode performance. Increasing the P* width raised the On-specific resistance (Ronsp) and lowered the

maximum voltage during snapback (Vsnap). Increasing the depth decreased both Breakdown voltage (BV) and Vinap. A trade-off

between the semiconductor performance index BFOM and Vsnap was identified, leading to optimized dimensions. The optimized
MPS diode shows a low Vinap of about 3.89 V and a high BFOM of 1.72 GW -cm?, highlighting its potential as a next-generation

high-performance power conversion device.
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Fig. 1. (a) Full structure of MPS diode and (b) structure of simulation domain.
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Fig. 2. Forward characteristics and Vsnap of MPS diode with different
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Fig. 3. Reverse characteristics of MPS diode with different Wy,
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Fig. 4. Trade off relation between Vsnap and Ron,sp with different Wp.
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Fig. 5. Forward characteristics and Vsiap of MPS diode with different Dy,.
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Table 1. Spec of optimized MPS diode.

MPS diode
P* width (um) 2.2
P* depth (um) 0.5
Epi layer doping concentration (Np) 1x10'6
Epi layer thickness (um) 0.7
Sub layer thickness (um) 0.7
Vsnap (V) 3.89
Ron.sp (MQ-cm?) 0.77
Breakdown voltage (V) 1,150
BFOM (GW/cm?) 1.72
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