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Abstract : Electrochemical scanning tunneling microscopy was employed to study the evolution of surface morphol-
ogy during electrochemical preparation of Si(111)-H from Si(111) oxide. Anodic dark current of cyclic voltammogram
in 0.2 M NH,F solution (pH 4.7) decreased as the number of cycles increased and remained nearly constant after
the second cycle. Then, the Si(111) oxide was entirely stripped, which was followed by H termination on the Si(111)
surface. Hydrides at kink and step sites were etched more rapidly than on the terrace, which remained triangle pits
with [112] oriented steps where existed stable monohydride. Then, triangle pits deepened. During chronoamperometry
at 0.4V, anodic dark current shoulder appeared and decreased slowly, indicated the stripping of Si(111) oxide and
the formation of stable [112] oriented steps with monohydride. Additionally, the etching mechanism of Si(111)-H
in 0.2M NH,F(pH 4.7) solution at +0.4 V was discussed.
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Fig. 1. EC-STM image (500< 500 nm) of Si(111)-H surface in 0.1 M
H,SO, after treatment of an oxidized Si(111) surface in 40% NH,F
solution : (a) Top view image, (b) cross section image. Tip potential
: +0.3 V, sample potential : ~0.95 V, tunneling current : 0.1 nA. Z-
axis range : 1.5 nm. :
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Fig. 2. Cyclic veltammograms of SiOx in 0.2 M NHLF (pH 4.7), scan
rate = 25 mV/s.
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Fig. 3. EC-STM images (200X 200 nm) of Si(111) surface in 0.1 M
H,SO, after (a) 1st, (b) 2nd, and (c) 3rd cycle of Fig. 2. Tip potential
: +0.3 V, sample potential : -0.95 V, tunneling current : 0.1 nA. Z-
axis range : 2 nm.
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Fig. 4. Current transition of SiOx from OCP to +0.4V in 0.2 M
NH,F ( pH 4.7).
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Fig. 5. EC-STM images (200X 200 nm) of Si(111) surface in 0.1 M H,SO, after electrochemical etching in 0.1 M NH,F solution (pH 4.7) at
+0.4 V for (a) 100, (b) 200, (c) 500, and (d) 800 s. Tip potential : 0.3 V, sample potential : -0.95 V, tunneling current : 0.1 nA. Z-axis range : 2 nm.
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Fig. 6. Time course of stripped bilayer obtained from Fig. 4.
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Fig. 7. Atomic ball-stick structure of triangular Si(111)-H surface.
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