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A Study on the Curmrent-Voltage Measurement of Self-Assembled Organic molecular
onto Au Electrode
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Abstract - Device miniaturization and high integrated
circuit design is of major interest for the development
of electronic devices. Various studies have been
conducted to develop new material and processing
technique[1). Negative Differential Resistance(NDR) is
the defining behavior in several electronic components,
including the Esaki diode and most notably, resonant
tunneling diodes{RTD)[2]. We made a comparison of
electrical properties between 4,4-Di(ethynylphenyl)-2'~
nitro-1-(thioacetyl)benzene and 4-[2,5-dimethoxy-4-(p
henylethynyl)phenyllethynylphenylethanethioate, ~which
have been well known as a conducting molecule
having possible application to molecular level NDR
devices. As a result, we measured current-voltage
curves using Scanning Tunneling microscopy(STM),
I-V curves also showed several current peaks
between negative and positive bias region.
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Fig. 1. Structure of Conducting molecular.
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Fig. 2. Schematic of STM measuring system.
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Fig. 3. STM images of SAMs film, (a)bare on Au,

(binitro  organic molecule, {¢clanimo-nitro organic
molecule, {d)methoxy organic molecule.

Fig. 4% Fig. 5¢ 474 #7148 9 AG-3HF B4
Z4& el ded, o 6), 6 &sf NDR 33
peak-to-valley current ratio(PVCR) a8 Al4ksl xgk
=3

Vi— Vp
lRNDﬂiz I; " II’ )
PVCR = %— (6

UEZ §7] 9 BAvEXNY & ALE 2,
&9 gdolE <-2964mQ/em’], ¥ FHoiNe
<-31244[mQ/em’ld @#E Fold & AUk zYm
26 o3 PVCR @& Ag 2#, 39 99
1251, el 99 13019 @& €2 5 Uk

10

-5

Current [nA]

-10 .
-0.4 -0.2 0.0 0.2 0.4

Bias Voltage [V]

Fig. 4. [ V characteristics of nitro organic molecule.
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Fig. 5. I-V characteristics of amino-nitro organic
molecule.
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Fig. 6. I-V characteristics of methoxy organic
molecule.
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Fig. 7. Principle of tunneling current and NDR

Table 1. The calculated NDR and PVCR values of
organic molecules
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