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SELECTttVE DEPOSIT10N OF SILICON OXIDE AND ttT'S APPLICAT10N
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NTT Atsugi Electrical Communication Laboratories
3-1 , Morinosato Wakamiya, Atsugi-shi, Kanagawa, Japan

Selective  deposition  techno■ ogy  of  thin  film   haS  advantages  for
planarization, se■f alignment and the fine lithography process for integrated
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In this report, a new type of selective deposition of silicon oxide using the
surface energy difference between mater■ a■ s, and it's app■ ication for fine
■ithography, are proposedo Po■ y―perfluoro alkyl acrylate (PPFAA) is used as a
selective deposition mask. The PPFAA has perfluoro alkyl side chains which
sign■ ficantly  reduce  surface  energy  and  are  expected  to  prevent  film、
formation.  It also behaves as a nega type resist by an electron beam. A
gaseous mixture of SiC14 and H2°  iS used as the deposition gas。

Theヽ experimenta■  reactor of selective deposition is shown in Fige lo The
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occupied area ratio to total PPFAA area are plotted as a function of the gas
flow rate ■n Fig.2, and  nuc■ eation on PPFAA by SEM observation ■s shoWn ■n
Fig。 3。  Deposition selectivity increases with decreasing reactive gas f■ ow rate
as shown in Fig.2, Fig。 3.. Under a ■ow reactive gas flow condition, nuc■ ei

fo■u.ation on PPFAA can be suppressedo This Phenomenon can be exPlained as
fo■ lows. Nuc■ e■ formation on PPFAA is likely to be analo80us to stable cluster
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pressure and saturated vapor pressure1211』 ξ:ξ::fteI):rlni fnls :e」 lllerp:I
surface materia■ 。 So the difference of nucleation energy between that on PPFAA
film and that on other materia■ s increases with decreasing gas pressure。
The infrared absorption spectra of the deposited film is shown in Fig.4. In
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reaction.

This techn■ que can be app■ icab■e ,o fOrm fine mask Patterns for etching and
imp■antation. The schematic Process flow of the app■ ication to fine patterrl
formation is shown in Fig.5. Thin PPFAA film is coated on resist fi■ m. The
PPFAA fi■m is irradiated by an electron beam (Fig。 5-a). The unexposed PPFAA

:::            :::Il:iliilelI:Ih」 l[iCitllFltlttelllil11.:le :lilcileolil:1:iliarea (Fige5-c). The resist pattern is
formed by  RIE。 (Fig.5-d).

A SEM Photograph of an app■ ication examp■ e to a dry etching mask is shOwn ■n
Fig.6。   Resist patterns with O。 12μm line and O.08口m space were Obtained by
reactive ■on etching w■ th a se■ ective■ y depos■ ted s■■icon ox■ de mask.

The authOrs wish tO thank ToSakai for he■pfu■  advice. The authors wou■ d also
like tO thank T.Tamamura and ToMatsuda for E.B. exDOSuree
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Fig.l ExperiuentaL reactor
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Fige4 工nfrared absorption spectra
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