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Abstract

In this study, we investigated the electrical characteristics of SiC MOSFETs by depositing Si and oxidizing it to
form the gate oxide layer. A thin Si layer was deposited approximately 20 nm thick on top of the SiC epi layer,
followed by oxidation to form a gate oxide layer of around 55 nm. We compared devices with gate oxide layers
produced by oxidizing SiC in terms of interface trap density, on-resistance, and field-effect mobility. The
fabricated devices achieved improved interface trap density (~8.18 x 10" eV'cm™), field-effect mobility (27.7

cm?/V-s), and on-resistance (12.9 mQ-cm?).
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Fig. 1. The top view of SiC MOSFET fabricated by Si
deposition followed by oxidation and post-oxidation
annealing.
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of SiC MOS structures in pattern. The capaci—
tance values were normalized by the oxide
capacitance (Cox).

SiC MOS FZ0|AQ| quasi-static, T MHz2
capacitance £%4. Capacitance /2 Oxide
capacitance #°E M3t

a3 2



48

I3 2= 1% 1 pattern® MOSCAP T304
quasi-static, 1 MHz9] capacitance-voltage
E‘ﬂi"/]— SiC epiE A} A7l sample®] F$ C-V
POH o7k 7} & Z& I o 3o o]
2 A EfY 227t &S onRith 4} 54
A%l sample Ao|7} £0jE30H, Si F
A& 3 sample2 433] AT AS &
= 9tk Flat band <] o]52& AKX effective
fixed charge density= SiC Ox., SiC Ox.+POA, Si
depo + Ox. + POA sample°lA ZH2F +5.0 x 10"
cm? +5.5 x 10" em™, +5.6 x 10" cm™& HolF
ot 183 o2 high-low method (4] 1)& o]&
sto] AW EY =g =S5t

=
=4

£

M ‘L

e
2

o f

=
=

D o e JI-.I o ok

oXex]

CDT
2 (
q
o] W}, Cor= ASFE9] capacitance, g ZAARe] s}k
%, Cp= quasi-static C-V, Cp= 1 MHz C-V o|t}.

Ciyl G,
1— C,f/

Chf/ ox
ql_f/ ox

) &A1)

oxr

;3 High (1 MHz)-Low
0

1012 R
'% SiC Ox. + POA
5 1011 Si depo + Ox. + POA
Q::
1010 L L
0.2 0.3 0.4 0.5
E_-E_(eV)

Fig. 3. Energy distribution of Dit for SiC MOS Structures
obtained by a high (1 MHz)-low method.
33 3. high-low ##oz &= SiC MOS #Z0M2| Dit

OfUX] 2.
19 32 7} sample©iA] high-low & o83l =
25 A E¥ U] o] Exo|t} Al 24 59

A2E oHA] &2 SiC Ox. sample= Ec-Et = 0.2 eV

AHoA 3.5 x 10" cm eV 7F 22 AW EY
U Hojeth E3F AR 34 $F AYE o M=
oF 2. 3 x 102 emZeV'!, Si &2 & ABlgA, 94

St A= 7P 92 8.18 x 10! emPeViE 7+

(48)

j.inst.Korean.electr.electron.eng.Vol.28,No.1,46~52,March 2024

7 HojZa 9}, of= 129 NO £9j7] dXe] 24
o] Aol SEI di YRS FYstRE A A

Sl= EffS A9 W2 EfY 4o 7|91kt E3E SiC
9 *}ﬂh passivation 17| oj#% g AshS ATt
oH22]. Si& 2 3 ASkA7] sample SiCE A4St
i sample Hot o 22 g4 dee AsiEE o 4
2 A EFY g HojFal

At ol2gt A=dfof 7}
7R £9jo] e Ed] Al xjde] Axpt 2% A

< ek FeoRH G ol5Eet 2AFE 71
& 5 e,
0.04

N’g Si depo + Ox. + POA

< SiC O

R iC Ox.

E 0.03 PO

z

‘2 0.02}

% SiC Ox.
=

£ 001}

=

=

@)

0.00 1 1 1 1
0.0 0.1 0.2 03 04 0.5
Drain Voltage (V)
Fig. 4. Output characteristics of SiC MOSFETs at linear
region.
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