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Gas Response and Electrical Properties of Organic Ultra-thin Films
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Abstract

We deposited stearic acid LB films by using Langmuir-Blodgett (LB) method and investigated
anisotropy electrical conduction characteristics by I-V measurement for horizontal direction and vertical
direction. Also, we measured gas response between deposited LB films and organic gas for various
temperature(0~80T) by 9MHz AT-cut quartz crystal microbalance.

The LB films have electrical conduction characteristics such as semiconducting and insulating
properties. That is, the conductivity of LB films for the horizontal and vertical direction is about 105/
em and 107S/cm, respectively.

The frequency shift of stearic acid LB films for the organic gases depended on the mass change by
the surface adsorption and the inner penetration to the sensing films. The resonant frequency shift of
the quartz crystal microbalance for temperature properties of LB films is thought to the effect of the
rearrangement or the damage of LB films above the melting point and the mobility increasement of the
organic gas by the temperature rising
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Table. 1. The deposition condition of stearic acid
LB films.
Spreading quantity 3048
Subphase pure water
Surface pressure 30mN/m
Barrier speed 20mm/min
. Up : 15mm/min
Dipping speed Down : 20mm/min
Substrate glass
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Fig. 1. Electrode structure of LB films for

vertical direction and horizontal direction.
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Fig. 2. Gas sensing system using by the quartz
crystal microbalance.
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Fig. 3. I-V characteristics of LB films.



Stearic acid® FAT FHFAY Lx5A4
28 5o JERRITE 19 5ol R EF 3
7t ke wil A Fo5rt dAEA
Aot 53], FHGE EBAQ stearic acid9)
(melting point) & AUHAN FA Fa57)
A dststdct ol AL B AP zAgA
gro] =g oj4e LXEdA FEAO Zr)tslo
o] AuldsAY &4 e Aoz Aztgg?

led
les Horizontal
= I S s ¥ * *
E lo6 |
2
Le7 |
-]
g =
s -
: ]
lel3
K Vertical
3 4 - 3
O leldf ~H--mmmQommoee g g
le-l5
le-l6
0 2 4 6 8 10

Number of layers [N]

Y 4.
Fig. 4.

Stearic aicd LB 9] o|%A AH7ATEA,
Anisotropy electrical conduction charac-
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