Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 30, No. 6, pp. 345-348 June 2017

DOI: https://doi.org/10.4313/JKEM.2017.30.6.345
ISSN 1226-7945(Print), 2288-3258(Online)

345

p-Pillar HH2| FHet ==0| WE 4H-SiC 7|4t
Superjunction Accumulation MOSFET £&X} tx2| == 3}

Z{oi M
oS o

3} .o
J(')]-?: =

=y
sty A

L

@
e

Optimization of 4H-SiC Superjunction Accumulation MOSFETs by Adjustment
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Abstract: In this work, static characteristics of 4H-SiC SJ-ACCUFETs were obtained by adjusting the p-pillar region.
The structure of this SJ-ACCUFET was designed by using a two-dimensional simulator. The static characteristics of

SJ-ACCUFET, such as the breakdown voltages, on-resistance, and figure of merits, were obtained by varying the

p-pillar doping concentration from 1x10"° ecm™ to 5x10'® cm™ and the thickness from 0 pm to 9 um. The doping

concentration and the thickness of p-pillar region are closely related to the break down voltage and on-resistance

and threshold voltages. Hence a silicon carbide SJ-ACCUFET structure with highly intensified breakdown voltages

and low on-resistances with good figure of merits can be achieved by optimizing the p-pillar thickness and doping

concentration.
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Fig. 1. Cross section of the (a) conventional ACCUFET and
(b) SJ-ACCUFET.
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Fig. 2. Effect of drift pillar region concentration on (a)
breakdown voltage, (b) specific on-resistance, and (c) BFOM.
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Fig. 3. The current density distribution of (a) ACCUFET, (b)
SJ-ACCUFET, and (c) electric field profile at Vps=740 V (at
Vg=0 V).
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Fig. 4. Potential contours of (a) conventional ACCUFET, (b)
SJ-ACCUFET, and (C) IDs-Vgs.
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Fig. 5. Comparison of simulated IDS-VDS characteristics of
SJ-ACCUFET to those of conventional ACCUFET at Vgs=
0~10 V.
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