Regular Paper

J. KIEEME

Vol. 27, No. 8, pp. 486-490 August 2014

DOI: http://dx.doi.org/10.4313/JKEM.2014.27.8.486
ISSN 1226-7945 (Print), 2288-3258 (Online)

486

4H-SiC7| = 2|0l Aerosol Deposition2 2 Z=HE

Al,058}9t2

Fexe| =3

Post Annealing Effect on the Characteristics of Al:O3 Thin Films
Deposited by Aerosol Deposition on 4H-SiC

Susanna Yul, Min-Seok Kangl, Hong-Ki Kiml, Young-Hie Leel’a, and Sang-Mo Koo'

! Department of Electronic Materials Engineering, Kwangwoon University, Seoul 139-701, Korea

(Received June 12, 2014; Revised July 9, 2014; Accepted July 16, 2014)

Abstract: Al,Os films on silicon carbide were fabricated by Aerosol deposition with annealing temperature
at 800C and 1,000C. The effect of thermal treatment on physical properties of Al:Os3 thin films has been
investigated by XRD (X-ray diffraction)) AFM (atomic force microscope), SEM (scanning electron

microscope), and AES (auger electron spectroscopy). Also electrical properties have been investigated by

Keithley 4,200 semiconductor parameter analyzer to explain the interface trapped charge density (D),

flatband voltage (Vrp) and

leakage current ([,).

AlOs; films become crystallized with increasing

temperature by calculating full width at half maximum (FWHM) of diffraction peaks, also surface

morphology is observed by topography measurement in non-contact mode

AFM. Di was 2.26x10 "

eV tem? at 800C annealed sample, which is the lowest value in all samples. Also the sample annealed

at 800C has the lowest leakage current of 4.89x10 "

A.
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Fig. 1. Schematic aerosol deposition apparatus.
4H-SIiC 7]l a-ALOs; ®ehs F2sh7] 9fe)
deposition chamber e $1x]3 X Y 2Ho]A]<

71#E TAHAT AL 1% 2+ A (z-axis)e=
05 m= BtE F 0oz oF 120 m/secd] &%=
2 ZzHolAE olFsttt. AH&H =X
orifice®] Z7]& 10x0.4 mm?e]t}.

e FE7l e AR fedd nabd s
AN 717] 98t FHF71= WE 7] (vibrator)E ©]

single

Lstgon, vAalE BEES 5 [ /min 502 A5¢
o] BEgA o] AL Ny o]F7t~E o2& Ho] 7]
ol EALE S 4H SiC 713 fdl d4% AlLOs
o] F7A= a-stepl® =43 A3 500~600 nm7
s gl

temperature furnace® ©]-&3}¢] 800, 1,000
Z}zko] Il A 1’\]7} T €AY FAHE TS
% MIS capacitor T-% ol A=A
T:‘r. Back metal2 Sputte AFE3le] Nisz &
RTAS °] &3t 90% &< 950ColA 29 HIE&
JAstgth. &3 front metal XS $15+e] photo
lithography &4 o2 A& 1 mme HAHE A3
% E-beam evaporatorg ARE3le] 7] 100 nm]
Ni& F&3sto] lift-offst @t v 54 WslsE 24
371 9lal XRD (X-ray diffraction), AFM
force microscope, AES (auger electron spectroscopy)

F

= }\n;
o

m l-ﬂ

(atomic

and SEM (scanning electron microscope)S AH&-3F3
o} a8a A7)A EAL Keithley 4200 semiconductor



488 J. KIEEME, Vol. 27, No. 8, pp. 486-490, August 2014: S. Yu et al.

parameter analyzerE AF-83| current-voltage (I-V),
capacitance-voltage (C-V)& Z=A3o] FAAR
(leakage current, I,)9} AW X A3} L% (interface
trap charge density, Di), HB©3 A (flathand

voltage, Vrp)S 43t

3. #3 ¥ a3

B Ao Ee 4 AR #E Ao =
o] 7}s3t ADE A3l high-k 222 ALO:E
Zslg o, &

S mA=

Mo ofN e

A2 (post annealing)7} vHete]

2] 4/% 714 FEFE A B

2.40 pm
2.21 ym

2.21 pm
1.98 pm

1.91 pm
1.65 pm

3%
g L
E 34 _
@ 32 J
g -
= 30r l
b:o |
8 28_‘
v 26t l
§ i |
24 . ! !
as grown 800 1000

Temperature (°C)

Fig. 2. AFM images of AlOs thin film on 4H-SiC.
(a) as—grown, (b) 800C annealed, (c) 1,000C annealed,
and (d) plot of the RMS value versus the annealing

temperature.

Fig. 3. SEM images of (a) as-grown Al:Os; film and
AlOs films annealed at (b) 800C, (c) 1,000C.
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Fig. 4. XRD Pattern of as-grown, 800C, 1,000TC
annealed AlOs; thin film.
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Fig. 5. Plot of the average grain size versus the
annealing temperature.
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Table 1. Dielectric properties of AlxOs film fabricated by
AD.
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annealing temperature.
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