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Fig 1 ECSTM imagesof Si(111) surface in Q 5HF% wlution at - Q 8V recorded after tip scanning
(scanning range 10 nm x 10 nm) in different areas for 1 minute and at potentialsof - Q 5V, -

Q 45V and - Q 4V regpectively (marked A, B, C respectively). The tunnelling currentwas 1
M and biasvoltagewas Q 8V (tip positive)
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( ) Fig 2 ECSTM imageof Si(111) surfacein Q@ 5HF% -
lution show ing the effect of tunneling current on
2 the etching process The tip scanning areas for
- Q 45V 30 teching were 30 nrm x 30 nm. The etched gots
m ' (1mA, 3 marked A, B,C andD were formed at - Q 45V
' ’ (vs Ag/AgCl) after scanning STM tip for 1
nA, 6nA  10nA) (
' minute with Vo= Q 8V (tip positive) and 1= 1
)- ’ nA, 3nA, 6nA and 10 nA, regectively
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Effects of Tunneling Electrons and L ocal Field on

N anom eter Region Solid /L iquid Interfacial Reactions
——Potential Controlled STM Induced N anoscaleM odification
of H-tem inated Si(111) Surfaces

X ie ZhaoXiong~ Cai XiongN ei ShiCaHui M a BingV ei Tian Zhaow u
(State K ey L aboratory of Physical Chenistry of Solid Surf aces, Institute of Physical Chamistry,
Det o Chan., X iamenUniv. , X ianen 361005)

Abstract H-teminated n-Si(111) surfacew as found to be etched in Q 5% HF -
lution in nanom eter scalew hile scanning the STM tip w hen the substrate potential w as some-
how lower than the open circuit potential at tunneling condition of Vo= + 1 0V (tip
positive), 1:= 1 nA. M uch more stable Si surfacew as achievable at potentials much more
negative than the open circuit potential (such as 500 mV negative to OCP) under the same
tunneling condition Furthemore, the etching rete at less negative potentialw as found to be
mehow related to the tunneling current T hese results indicate that the STM induced local
modification of Si(111) surface is electrochenically controllable A proposed model of the
hole injection through the tunneling current isput forw ard to acoount for the induced etching
of Si surface

Key words  Tunneling Electrons, Local Field, Potential control, Si (111),
N anoscaleM odification
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