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Study on the Mophology Observation and Electrical Properties of
Dipyridinium Organic Monolayer Using STM
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(Nam-Suk Lee *+ Hoon-Kyu Shin - Young-Soo Kwon)

Abstract — In this work, the attempt has been made to investigate the morphology of self-assembled dipyridinium
dithioacetate on Au(l1ll) substrate by Scanning Tunneling Microscopy(STM). Also, we measured electrical properties(I-V)
using Scanning Tunneling Spectroscopy(STS). Sample used in this experiment is dipyridinium dithioacetate, which
contains thiol functional group, this structure that can be self-assembled easily to Au(111l) substrate. The self-assembly
procedure was used for two different concentrations, 0.5 mM/ml and 1 mM/ml. Dilute density of sample by 0.5 mM/mi, 1
mM/ml and observed dipyridinium dithioacetate’s image by STM after self-assembled on Au(1ll) substrate. The
structure of STM tip-SAMs-Au(111) substrate has been used measurement for electrical properties(I-V) using STS. The
current-voltage(I-V) measurement result, observed negative differential resistance(NDR) properties.
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a3 1 dipyridinium dithicacetate2l| zt&tx 3=
Fig. 1 Chemical structure of dipyridinium dithiocacetate
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Au(111) substrate fabrication
(Thermal Evaporation System)
h
Au(111) substrate cleaning by piranha [H2S0, :
H;0,=3:1] solution (pre-treatment process)
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I Oz Removing, vacuum pump (15~25 mmHg) I
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Au(111) substrate dipping into the THF solution for
self-assembling [for 24 hrs]

-
Adding 5 g/ 1mg of NH,OH into the THF solution
for removing thiol group (during self-assembling)

| Washing and drying- [Au(111) substrate] J
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Fig. 2 Schematic diagram of process for the Organic
monolayer
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Fig. 3 STM images of self-assembled organic monolayer
and Au(111) substrate
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Fig. 4 Current-voltage(l-V) curve of SAMs:(a)i-V curve of
SAMs for 0.5 mM/mi (b)dl/dV curve of SAMs for 0.5
mM/ml (e)i-V curve of SAMs for 1 mM/ml (d)dl/dV
curve of SAMs for 1 mM/ml
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