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Figure 1. A Schematic of the IBAD process during
Al;03 e—beam evaporation,
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Figure 2. AFM image of Al.O3 layers evaporated by O
IBAD with an energy of (a) 0 eV, (b) 100 eV,
(c) 300 eV, and (d) 500 eV, respectively,

27



2
B>
=
rto
[
2
lo
ot
-
1o
e
Hu
=)
Hr
T

o
10

eV U 79300 A, 300 eVY 9= 155 A9l FAE ?2
913 500 Vel A9 2] Brhsshlch, AAb 22
719] thickness monitor®] EAo A 2217} 431 300 A
S Al AARE 330 Ao] F2E S leldel:e, 24
AR EE 0" o] 2E5o0] 7|Ho] FUXHA Pz 7|igd
22 A3 oAl 7|20 vuks ol Al AxtE
solert ARe % 9ok, ol gh vt FelA At
How o g BARAGT & 4 Ak

MAZ ALO, HEke] A7 FIH MAISHA A Sl
517] 9]5lo] IBAD 223} sampleSol T34l Fig, 29} 2
o] AFME =%, 8H} 339 roughnessE H]aL, H431%]
t} Fig. 29 ﬁﬂiﬂa IBAD DC of|uj =] 7} 0?—__1
7.256 nm, 100 eVY 7
5.279 nm9] roughness %,f ';}’i_l_ 500 eVO‘ EHE— 0.297
am, roughnessgre] A12] uhare] Frjol ulelahe of 4
O‘EP EZH IBAD oUA7} S7F5 AlOs BfHfe] 119
AAE L Ao] B3] =] HI, 500 eV

o]
9 ZHSHE ALO, HHato] ZAISHH) ke Bheld 4

2

]

>

%0 on

)

Surface Roughness (nm)

" 1 " 1 " 1 " 1 " !
0 100 200 300 400 500
DC power (eV)

Figure 3. Surface roughness of Al;O3 layers evapo—
rated with O IBAD process of Fig. 2.
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Figure 4. The images of contact angles of water droplet on the Al.O3 layers evaporated with O IBAD with an energy
of (a) 0 eV, (b) 100 eV, and (c) 300 eV, respectively.

28

Journal of the Korean Vacuum Society 22(1], 2013



600

500 | i
a00 | -
300 [ i
200 i
100 I / ]

o s . | | | | ]

0eVv 100 eV 300 eV
DC power

Capacitance (nF/cm?)

Figure 5. Capacitance of the Al.O3 layers evaporated
with O IBAD process.
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A Study on the Etching Effect and the Capacitance of
Aluminum Oxide Thin Film by Oxygen Ion Beam
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For the realization of high-k insulator, aluminum oxide (Al,O3) was deposited by using
an oxygen ion beam assisted deposition (IBAD) during e-beam evaporation. From the
thickness of the Al,O; layer evaporated with IBAD process, it was possible to investigate
the etching effect of ion beam at higher energies during e-beam evaporation. It was also
possible to obtain a higher capacitance as a result of IBAD in spite of the reduced thickness
of AlLOs.
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Capacitance
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