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A Simulation Study on the Structural Optimization of a 800 V 4H-SiC
Power DMOSFET
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Abstract
In this work, we demonstrate 800 V 4H-SIiC power DMOSFETs with several structural alterations

to obtain a Jow threshold voltage (Vi) and a high figure of merit (Vg/Rspox). To optimize the device
performance, we consider four design parameters: (a) the doping concentration (Nesi) of current
spreacing laver (CSL) beneath the p-base region, (b) the thickness of p-base (fuase). (¢) the doping
concentration (N)) and width (W) of a JFET region, (d) the doping concentration (Ngpm) and thickness
{rem) of epi-layer. These parameters are optimized using 2D numerical simulation and the 4H-SiC

DMOSFET structure results in a threshold voltage (Vry) below 3.8 V. and high figure of merit

(V' /Renon>"200 MW/em?) for a power MOSFET in Vi™800 V range.
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Fig. 1. Schematic diagram of DMOSFET.
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Fig. 3. (a) Breakdown ([-Vp) and (inset) gate
transfer characteristics ([p- Vi)  with
Nuase from 12107 to 5%10'7 em ™.

x10”?
10 -
2 ?- tane’!
:E 2,109 " *E -t him
g 0 ]
s 1 |
£ 0 _3_10 s Wi

£ 110’} | Tt |
® " b
o 0.3%um 0.8um lw!-iapm

ol : ;

0 200 400 600 80O 1000
Drain Bias (V)

O 4. tgase W3] E (a) ¥ H]P §4
(In-Vi) (5 el A" 84 Up-Val.

Fig. 4. (a) Breakdown (lp-Vau) and (inset) gate
transfer characteristics (fu-Vg)  with
twase from 0.35 to 1.3 um,
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Fig. 6. Peak electric field in base region vs.
drain  bias characteristics with  Nea
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Fig. 7. Specific on-resistace vs, channel length
characteristics  (Roxsp-Lew)  with Nese
from 0 to 510" em™.
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Fig. 8. Ronsy and Breakdown voltage vs. drift
region thinckness.
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