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Study of space charge of metal/copper(ll)-phthalocyanine interface
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Abstract

We report the space charge and the surface potential of the interface between metal and CuPc
according to isotropic property and different metal by measuring the microwave reflection
coefficients S;; of copper(Il)-phthalocyanine(CuPc) thin films by using a near-field microwave
microscope(NSMM) in order to understand. CuPc thin films were prepared on gold and aluminium
substrates using a thermal evaporation method. Two kinds of CuPc thin films were prepared. One
was deposited on preheated substrate at 150C and the other was annealed after deposition by using
thermal evaporation methods. The microwave reflection coefficients S;3 of CuPc thin films were
changed by the dependence on the heat treatment conditions. By comparing reflection coefficient Si;
we measured electrical conductivity of CuPc thin films and studied this results with respect to the
surface potential and space charge of the interface between metal and CuPc thin films.

Key Words : Interface between metal and organic material, Interfacial electronic structrure, Near-field
scanning microwave microscope (NSMM), reflection coefficient S, copper(ll)

phthalocyanine thin film, space charge, surface potential.
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Fig.l. Schemetic diagram of near-field
scanning microwave microscope with a
tuning fork distance control system.
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Figure 2. Changes of microwave reflection
coefficient S;; due to the irradiation of
He-Ne laser with the wavelength A= 632.8
nm ( solid line : without irradiation , dot line
: with irradiation laser ); (a) in situ heating
at 150°C/gold substrate (b) annealing at 15
0C/gold substrate (c) annealing at 150TC
/aluminium substrate (d) in situ heating at
150°C/aluminium substrates. Inset shows the
changes of S;; at resonance point after

irradiation of He-Ne laser.
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Figure 3. changes of power at resonance
point ; (a) gold substrate , deposition at 15
0T (b) gold, 150C annealing (c) aluminium
, deposition at 150TC (d) aluminium, 150C
annealing ( open circle : without irradiation,

closed circle ; with irradiation)
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