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Fig.1 (a) Procedure of conventional photolithography
{b) Procedure of development-free vapor photolithography
({DFVP) with crowether on etched thickness of Si0,
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Fig.2 XPS of the etched Si0,, showing the existence
of Si-F bonds
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Table 1 The effect of active fluorine anion with crown ether on etched thickneess

of Si0,{ The crown ether is dibenzo-18-crown-6)

Compounds on Si(% surface Crown ether + KF Crown ether KF

Etched thickness of Si(;{nm} 370 0 0
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Fig.3 The accelerating effect of earbonyl group
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Fig.4 The accelerating effect of superacids
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Fig.5 The harrer effect of photorrosslinked polymer film
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Fig.6 The change in the UV-vis spectrum with exposure time for the poly
{ glyoo! cinnamalmalonate) and S-nitroacenaphthene film indicates the increase
of erosslinking in the polymer

Exposure energy{mj/em) G 46.3 125.7 262.3 526.6 802.3 1726.3
Crosslinking increase{%) 0 15 32 63 83 87 95
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Fig. 7(b)  Dimethyl aminc group eontent of poly
(DMAEMA/St/BA) vs etched thickness of Si0,

Fig.8 The photographys of the photolithographic pattern through different approeches
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Fig.9 Polymerization of accelerator N, N-dimethyl amino ethyl methacrylate
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STUDIES ON THE REACTION OF VAPOR HF WITH
SILICON DIOXIDE UNDER POLYMER FILM

HONG Xiaoyin, DUAN Shengquan, LU Jianping, WANG Peiging
{ Department of Chemistry, Tsinghua University, Beijing  100084)

Abstract  Vapor HF cann’t react with Si(, at temperature of above 100°C . With the help of
some polar compounds or superacids, which are called etching accelerators, the etching
reaction may occur at the interface between Si0, layer and photocrosslinked polymer film.
The accelerators can be categorized into three groups: (1) tertiary amine compounds, which
can form ammonium with HF to generate a high concentration of active fluorine anions. (2)
organic compounds containing carbonyl, nitro, amino formacyl. These dipolar aprotic
accelerators can activate HF to become an active necleophilic attacking reagent and make the
etching reaction possible. (3) superacids, such as HBF,, HPF, and HAsF,, which can be
generated through the photolysis of photosensitive acid generators. Superacids can activate the
leaving group and act as catalyst of the reaction. Polymer film can prevent the small molecular
accelerator added in it from escaping. And the polymer carrying accelerating groups itself,
which is called polymer accelerator, can act as film former and accelerator simultaneously. By
using photochemical reaction, the area-selective etching reaction under polymer can be
realized.

Key words  Accelerator, Nucleophilic reaction, Polymer film, Photolithography



