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Effects of the Repeated Oxidation—HF Etching—Alkaline Chemical
Cleaning Processes on the Silicon Surface in Semiconductor Processing
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Department of Metallurgy and Materials Engineering, Hanyang University
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Abstract The alkaline standard cleaning solution ( SCl, NH,OH+ H;0.+ H:0) has been widely applied to
semiconductor cleaning processes due to the effectiveness in removing particles from silicon surfaces. It
has been well known that the content of NH.OH in SCI solution creates the microroughness on silicon
surfaces. In this study, the effect of SCI cleaning on CZ and epitaxial wafer surfaces has been investigat-
ed by the simple dipping in SCI solutions as a function of time and the consecutive oxidation—HF etching
of wafers. When CZ and epi wafers have been simply immersed in1: 2: 10 and 1: 1: 5 SCI solutions
as a function of time, the number of defects measured by both a laser particle scanner and a KLA wafer
inspection system did not show any changes as a function of cleaing time. CZ wafers which have consec-
utively oxidized and HF etched after 10 min SCI treatments, showed a linear increase of defects with the
increase of the number of oxidations. Epi wafers, however showed the decrease in defects as they were
consecutivley oxidized. The defects formed in CZ wafers look like pits with the size of less than 0.7xm
and they seem to be related to the oxidation processes after SCl etching.
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Fig. 1. Optical micrographs of wafers with the pattern
at (a) 40X and (b) 1000X.
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Fig. 2. Schematic diagram of the experimental proce-
dure.
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Fig. 3. Number of defects on bare silicon wafers when
etched in 1: 1: 5 SCI solutions as a function of time.

They were measured by a WIS8500 laser particle scan-
ner.
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Fig. 5. Number of defects formed by the repeated oxi-
dation—HF-8Cl etching processes on (2) epi and (b)
CZ wafers, They were measured by KLA.
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Fig. 6. (a) The number of defects as a function of number of oxidations in a non-epi wafer and (b) the average size
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