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Abstract : Electron transfer through an Langmuir-Blodgett(LB) monolayer film
sandwiched between metal electrodes. We used an eicosanoic acid material and the
material was very famous as a thin film insulating material. Eicosanoic acid monolayer
was deposited by Langmuir-Blodgett(I.LB) technique and a subphase was a CdCls
solution as a 2x10™ mol/L. Also we used a bottom electrode as an Al/Al:Os; and a top
electrode as a Al and Ti/Al. Here, the Al;O; on the bottom electrode was deposited by
thermal evaporation method. The AlO; layer was acted on a tunneling barrier and
insulating layer in tunnel diode. It was found that the proper transfer surface pressure
for film deposition was 25 mN/m and the limiting area per molecule was about 24
A%molecule. When the positive and negative bias applied to the molecular device, the
behavior shows that a tunnel switching characteristics. This result were analyzed
regarding various mechanisms.

Keywords : Langmuir-Blodgett(LB) film, Eicosanoic Acid,
Switching characteristics.
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Fig. 1. Schematic of energy level diagram.
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Fig. 4. Basic band diagram of the MIM diode.
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Fig. 5. x -A isotherm of the eicosanoic acid.
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Fig. 6. I-V characteristics of the eicosanoic
acid LB film.
(Oxide thickness : 10A)
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Fig. 7. I-V characteristics of the eicosanoic
acid LB film.
(Oxide thickness : 30A)
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Fig. 8 I-V characteristics of the eicosanoic
acid LB film.
(Oxide thickness : 50A)
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- 152 -



6 TAF-olEY - AT &34

AVALQ /Eicosanoic Acid LB(1 LayerVT/Al
8.0x10° - Bottom clectrode : 50 nm

Top electrode : TH5 nm)/Al(50 nm)
ALO(3 nm) : Thermal deposited

T Y
0 1 2 3

Voltage [V]

Y
'

e

-

Fig. 10. I-V characteristics of the eicosanoic
acid LB film(Top electrode : Ti(50
A)/AD.

a9 108 AR A3 TiE A48 498
veld Holth, dwtHog Tiel £EFE #71
B3 g4 Ay HE L FAHsE oz &
#A k. B d3dAM Tie 3F F3dYes
gAsigden, 1 FAE 50A22 9. o
A7 AY-AFU-V) B4 AN A5 AF
o2 AlRt AMRE 2xlEc o F38A 29
2 BAE Bolxm 9tk ol FA HVEH
B4 AHelA Ohmic HEol 7174E HFLE ol
FHA 4% Hd tolen YL Holx A
oz AZdd. a3y Tig 8%3Fss 334
oA eicosanoic acid LBEo] °kzke] d3kg uwt
o} el o3 ¥ Hx G Aol oz o
T A o]t

4. 38

eicosancic acid LBZ& ©] &3l MIM £ %}

€& AFsta, A 22 AHAYH E4E F

A% dn 389 2 ZES 4.

1. & 738 98 HAY ¢ 74 FHYL
eicosanoic acid Langmuir®e] HWe-#3
T2 AEE B39 o Z5mN/mY s &<
3t

2. AF-HG BA HdEE Fid xRy 24
2 B3 dze] 548 gl

BEMLR e

3. Astetel FA7L axtel 29A X4 47
3 4L F= Aoz Hlo] HYow, At
3iete] FA(d)E 10A<d <50A°] A3
Aoz gddd.

4. 2% A3 Tig =9 3¢ o F3¢ =
A2 E4E 2de F AdH

At &

o] =F-& 2003%dE Foistm Py
o gt AAHASA ZFA=HU

fags

1. C. P. Collier, E. W. Wong, M. Belohradsky,
F. M. Raymo, J. F. Stoddsart, P. ]
Kuekes, R. S. Williams, and J. R. Heath,
Science, 285, 391 (1999).

2. J. Chen, M. A. Reed, A. M. Rawlett, and J.
M. Tour, Science, 286, 1550 (1999).

3. A. Aviram and M.A. Ratner, Chem. Phys.
Lett.,, 29, 277 (1974).

4, S. Miyama and H. S. Nalwa, Eds. In
Organic Electroluminescent Materials and
Devices, Gordon and Breach: Amsterdam
(1997).

5. Y. Yang, MRS Bull., 22(6), 31 (1997).

6. S. C. M. Gandini, I. E. Borissevitch, J. R.
Perusi, H. Imasato, and M. Tabak, J.
Lumin., 78, 53 (1998).

7. ol&4, ol ZHelek M. Iwamoto, ZE
q, HJHAANES}I=F], 11, (8), 581
(1998).

8. S. M. Sze, Physics o Semiconductor
Devices, 2nd ed., Wiley-Interscience, 553
(1981).

9. J. R. Koo, D. S. Choi, Y. K. Kim, and J.
S. Kim, KIEE International Transactions
on EA, 11C(3), 59 (2001).

- 153 -



