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More specifically, in the case of the MIM capacitors, we have demonstrated
that the PAA devices satisfy both the capacitance and leakage current density
ITRS requirements. In the case of the coefficient a, our results are comparable to
most reports. These devices are therefore very promising for a use in RF circuits.

For the MOS memory structures, we have shown that they can be fabricated
using a single anodization step for the dielectric stack. There exists the memory
window of 9V for 1 s pulses and 1 V for 1 ms pulses. The retention of these
devices (~1 V after 10 years) is as good as devices with complicated dielectric
stacks instead of the single dielectric layer used in this work.
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NANOSIZED METAL AND ANODIC OXIDE FILMS WITH
IMPROVED OPTICAL FEATURES FOR DISPLAYS AND
PHOTONIC DEVICES
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Y. MUKHA, AHMED ADNAN HADI, MOHAMMED IQBAL DOHAH

Micro- and Nanoelectronics Dept., Belarusian State University of Informatics and
Radioelectronics, P. Browka 6, 220013 Minsk, Belarus

A technique for fabrication of nanosized metal and anodic oxide films with improved
optical features for displays and photonic devices is discussed. We have found that for
dielectric substrates like glasses the special method of current control should be applied
during anodizing a metal film. This method can change the porous oxide structure at the
final stage and prevent formation of metal islands. To transform the residual metal into
oxide, special fading process similar to anode bonding can be used.

1. Introduction

Electrochemical technologies have high potential in production of displays and
optoelectronic devices because of cheapness and simplicity, low temperature of
procedures and easy of scaling up to large substrates [1]. Both displays and
optoelectronic  devices include transparent media, therefore the anodizing
technologies for Al, Ti and W foils and thin films are of special practical
interest. Some anodic nanosized oxides like TiO, or WO; have semiconductor
properties which can be effectively used in displays and photovoltaic
applications. However, processes of their formation through anodizing over ITO
layers are not enough investigated to date. The primary goal the present work is
to develop the fabrication technique of nanosized metal and anodic oxide films
with improved optical features for displays and photonic devices.

2. Anodizing of metal films and foils on substrates

A bonding of bulk anodic metal to a glass is well known [2] and provides
excellent adhesion and vacuum sealing quality. However, a glass with
corresponding thermal expansion should be used in this technique. For example,
correspond glasses for Al do not exist, and for Ti and W they provide the ionic
conductivity only at elevated temperatures. It is possible to use a metal-glass
system with significant difference in thermal expansion in the case of a metal
foil with high elasticity [3]. Sodium glass and aluminum foil is an example [4].
For Ti or W foils a special surface treatment is needed. A foil should be polished
to provide the best adhesion. However, polishing is not enough to achieve well
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