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Electrical Characterization of MOS (metal-oxide—semiconductor) Capacitors
on Plasma Etch—-damaged 4H-Silicon Carbide
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Abstract

We have investigated the electrical characterization of metal-oxide-semiconductor (MOS) capacitors

formed on the inductively coupled plasma (ICP) etch-damaged both n- and p-type 4H-SiC. We found
that there was an effect of a sacrificial oxidation treatment on the etch-damaged surfaces.

Current-voltage and capacitance-voltage measurements of these MOS capacitors were used and

referenced to those of prepared control samples without etch damage. It has been found that a

sacrificial oxidation treatment can

improve the electrical characteristics of MOS capacitors on

etch—damaged 4H-SiC since the effective interface density and fixed oxide charges of etch-damaged

samples have been found to increase while the breakdown field strength of the oxide decreased and

the barrier height at the SiC-SiO: interface decreased for MOS capacitors on etch-damaged surfaces.
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Table 1. Process condition of three different samples.

2 Agd 288 AdE Fhutol
homoepitaxial & 2x10® cm™
F7A9 n-8 I p-3F 4H-SICE Al 8 =

olH = si-face & (0001) 2 J Q7Fo] Hgien,
ety A9l CREEAA T4 =

H delde 2vA A *—'/\]f?}‘:}
7}“ HoSOsH:O08 25:12] B &2 4401’4 543k
J ket ol of ia%"—‘i-"’l 2oe #HA2E 80 °C
] Hojof gtch 2% & & (H0:CH;CH(OH)
CH3HF=100:3:1)o 100z2%< ot 744 &g
A AP Fol= 587 deionized BEE HAHE 3
Ak ® 1ol el wpep Fo] 37tA| FRe
4H-SIC AEES A2 2485 AAsa9 19
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4H-SiC Samples

ICP-etch damage

Sacrificial oxidation

¢ ¢ Platen Coil Time (min)  Temp(’C)  Time (min)
a-tvpe _ ime
yp p-type Power (W) Power (W) min emp ime (min
S1 S2 None None None None None
El E2 30 600 5 None None
ER1 ER2 30 600 5 1150 120
All samples have been oxidized at 1150 °C for 240 min simultaneously.
E 2. #VAE B4 A
Table 2. The result of the electrical characterization.
. g | tox AVrp Qror AVopp Nir Qr Enp Dy
e ample g - 9
P b (nm) V) (0%m? (V) (10%m? (10%m?D MV cm) (eV)
S1 47 2.8 -1.1 12.7 -5.0 39 9.3 2.8
n-4H El 50 24 -0.9 17.4 -6.7 58 6.9 26
EP1 47 2.9 -1.1 13.1 -5.4 4.3 9.2 2.1
S2 40 -15.8 85 -15.2 8.1 04 9.8 2.8
p-4H E2 46 -20.0 94 -19.0 89 0.5 6.8 25
EP2 42 -15.8 8.2 -15.2 7.9 0.3 9.1 2.8
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Fig. 1. The capacitance-voltage measurements

for (a) n-type and (b) p-type 4H-SiC
MOS capacitors.
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Fig. 2. The distribution of breakdown field of
oxides from 40 different SiC MOS capa-
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