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A Study on the Etching Characteristics of CeO2 Thin Films using inductively
coulped Ch/Ar Plasma
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Abstract

Cerium oxide thin film has been proposed as a buffer layer between the ferroelectric film
and the Si substrate in Metal-Ferroelectric-Insulator-Silicon (MFIS) structures for ferroelectric
random access memory (FRAM) applications. In this study, CeQ; thin films were etched with
Cly/Ar gas combination in an inductively coupled plasma (ICP). The highest etch rate of CeO:
film is 230 A/min at Cl/(Cl*Ar) gas mixing ratio of 0.2. This result confirms that CeO: thin
film is dominantly etched by Ar ions bombardment and is assisted by chemical reaction of Cl
radicals. The selectivity of CeO: to YMnQO3 was 1.83. As a XPS analysis, the surface of etched
Ce0O; thin films was existed in Ce-Cl bond by chemical reaction between Ce and Cl. The
results of XPS analysis were confirmed by SIMS analysis. The existence of Ce-Cl bonding

was proven at 176.15 (a.m.u.).
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Fig. 1.The etch rate of CeQO;, SBT, YMnQs, and Si
as a function of Chf(Cl+Ar) gas mixing ratio.
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Fig. 2. The selectivities of CeOz to SBT, YMnOs, and
Si as a function of Cl/(Cl+Ar) gas mixing
ratio.
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Fig. 3. Relative optical signal intensity as a function
of Cl/(Cla+Ar) gas mixing ratio.
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Fig. 4. The relative atomic percentage of CeQO:
surface etched as a function of Clo/(Clo+Ar)
gas mixing ratio.
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Fig. 5. Ce 3d XPS narrow scan spectra of CeQ;

surface etched with CL/ACh+Ar) gas mixing

ratio.
Cl2p Ci2p,, Cl2p,,
Ce-Cl2p,— Ce-Cl2p,,

) C\iA;S\/_//
(J)}'IAr ~2

{4) as deposited

P~ — R

208 200 195
Binding Energy (eV)

3% 6. Cl/(Ch+Ar) 7t& E g0l whal 4zt
Ce0; B2t T Mol Cl 2p narrow scan
2HEY,

Fig. 6. Cl 2p XPS narrow scan spectra of CeO»

surface etched with Cl/(Cle+Ar) gas mixing
ratio.

6

100000 3

lm-!

1003

10

¢ 2 & @ 80 100 120 140 160 180 206 220 240

Mass (am.u)

a8 7. 029 Clf(Clz+Ar) 7t ZBu[of A 42t

Fig.

f11.

21

(3l

- 32 -

CeOte} ETio| T &4,
7. Mass analysis of CeQ: surface etched with
Cl/(Clz+Ar) gas mixing ratio of 0.2 by SIMS.
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