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Abstract — Removal of photo-resist(PR) with the thickness of about 7,000 A on Si wafer was carried out by dry cleaning with
using remote oxygen and hydrogen plasmas. During the removal process, the changes of surface and ijas eem®os
monitored by real-time mass spectroscopy iarsltu XPS. Effect of process parameters such as surface temperature, flow rate,
plasma power and exposure time has been investigated. The results showed that decomposition rate of PR was accelerated upto
4,500 A/min by the minimum process condition(28) 10 sccm, 100 W and 180 sec). Oxygen plasma effectively oxidized the
PR into gaseous volatile compounds. However, oxygen radicals caused the growth of oxide layer. Therefore, two step process is
proposed. Oxygen plasma ashing upto thin PR layer remained is followed by a subsequent cleaning with hydrogen plasma. The
two step process removed carbon contaminants below the XPS deliauticend substantially flat surface with mean surface
roughness of 2.93 A,
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Table 1. Parameters of plasma cleaning condition

Gases
Parameters Oxygen Hydrogen
Flow rate(SCCM) 5-20 5-20
Surface temperatuf&g) 30-200 30-200
Exposure time(sec) 0-300 0-700
Plasma power(W) 50-300 50-300

Magnetic
Transfer

Loading
Chamber

Cleaning

Qs RF Generator

Fig. 1. Schematic of the integrated UHV system including cleaning ai
surface analysis chambers.
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Fig. 2. Change of ashing rate with respect to plasma parameters; (a) flow
rate and surface temperature at 100 sec., 100 W, (b) exposure time
and plasma power at 10 sccm, 13T.
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Fig. 3. Mass spectroscopy spectra obtained at different conditions st
as (a) simple oxygen flowing, (b) oxygen plasma treatment w
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plasma treatment.
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Fig. 4. Mass spectroscopy signals over time of oxygen plasma treatment. The

selected masses are measured by equipped with a tube.
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Fig. 6. AES depth profiles of photoresist surface before and after plasma
treatment; (a) photoresist on surface, (b) treated by oxygen plasma

for 60 sec, (c) treated by oxygen plasma for 300 sec.
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Fig. 8. AFM images of the surface after plasma treatment; (a) PR spin
coated with thickness 7,000 A, (b) oxygen plasma treated for 60 sec.,
(d) oxygen plasma treatment for 300 sec, (d) hydrogen plasma
treated for 300 sec.
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