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Investigation of PEG(polyethyleneglycol) Removal Mechanism
during UV/O2 Gas Phase Cleaning for Silicon Technology
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Abstract

An experiment to find out the removal mechanism of PEG(polyethyleneglycol) by using
UV-enhanced Os GPC (gas phase cleaning) at low substrate temperature below 200 C was executed
under various process conditions, such as substrate temperature, UV exposure, and O» gas. The
possibility of using UV/O. GPC as a low-temperature in-situ cleaning tool for organic removal was
confirmed by the removal of a PEG film with a thickness of about 200 nm within 150 sec at a
substrate temperature of 200 T. Synergistic effects by combining photo-dissociation and photo-
oxidation can only remove the entire PEG film without residues within experimental splits. In UV/O
GPC with substrate temperatures higher than the glass transition temperature, the substantial increase
in the PEG removal rate can be explained by surface wave formation. The photo-dissociation of PEG
film by UV exposure results in the formation of end aldehyde by dissociation of back-bone chain and
direct decomposition of light molecules. The role of oxygen is forming peroxide radicals and/or
terminating the dis -proportionation reaction by forming peroxide.
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Fig. 3. TGA spectrum of PEG as a function of
temperaturc at a heating rate of 10 T/
min in a N2 ambient (PEG Avg. M.W.
= 200,000).
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Table 1. Properties of a PEG film.

Property PEG (polyethyleneglycol)
H-(OCH2CH:)o-OH, n=4,544
200,000

56-63

Dissociation Temperature (C)| >400,
and Dissociation Characteristics|Back-bond break. Waxes residues

Molecular Structure
Avg. Molecular Weight
T, (Cy

O/C Ratio 0.5024
H/C Ratio 2.0049
Absorption Wavelength (nm)  {<280-400
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Table 2. Bond energy (D)[23].

Bond Energy(eV) Remark
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= 6.71 eV
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C=0 7.68 ’
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Fig. 7.

(Time = 5 min, Pressure = 5 torr, UV/O2)
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