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SUMMARY

The main purpese of this work is to establish a i(ocal MOS

technology.
This research offers a complete study of the MOS capacitor
characteristics as It i3 the most useful device in chagracterizing the

technology.

The thesis consists of four chapters:

F—
-+

€ The first chapter iz a review of MOS capacitor theory. inctudes
the capacitance-voitage characteristics of the Ideal MOS capacitors
and the parameters that affect these characteristics in real MOS capaci-

tors,

The second chapter describes briefiv the methods of measuring
the device parameters. e.g. interfoce states. fixed oxide charge. doping

agro monitoring carrier liferime.

£ Experimental work or. technology and measurement lechniques are
presented in the third chapter. A typical set of resuits for each method

[s given. and the limitations of each mecsurement setup cre discussed.

)

Trne dependence of device parameters on some fechnologica! processes

n

dizscussed 1 the fourtr chapter. Physzica! explanatior oF such depen-

derce and the limitarions of our estabushed fecnnologs are G ven.
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INTRODUCTION

The main purpose of this work is tc estabiish an MOS technology
suitable for the awailable infra structure of our laboratory. To
establish such a technology, specific measurement setups are
needed for appropriate characterization.These include the dynamic
MOS cpacitance versus gate wltage at high and low frequencies,
the transient response of the capacitor and non equilibrium capacita-
nce characteristics. The main three parameters that characterize
the technology are:

1- The fixed oxide charge per unit grea.
2- The interface states density and their energy distribution.
3~ The minority carrier lifetime.

The dependence of these parameters on technblogical processes
is determined in order to fix the limits of the established technology
This has been carried out by measuring the parameters of thermally
grown oxide of different thicknesses. Oxides having thicknesses
between 100 nm and 20 nm have beer fabricated using a dry oxidat -
ion process.

The thesis consists of four chapters:

The first chapter is a review of MOS capacitor theory,
It includes the capacitance-voltage characteristics of the ideal
MOS capacitors and the parameters that affect these characteristics

in real MOS capacitors.

The second chapter describes briefly the methods of measuring
the device parameters.e.g. interface states.fixed oxide charge.flat

band veoltage.doping and mincrity carrier lifetime.
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Tre third chapter deals with the technological processes
used in the fabrication of MOS capecitors. These processes are
wafer cleaning, thermal oxidation, metallization, photalithography
and anneziing. This is followed by the measurement technigues
used. A typical set of results are given and the limitations of

each measurement setup are discussed.

Results are analyzed in the fourth chapter in order to find
the dependence of device parameters on some technological process-
es. Problems encountered and proposed solutions are presented.
The breakdown characteristics are studied and the limitations

of our established technology are fired.

All technological and characterization steps given in this
work have been carried ocut at the integrated circuits laboratory
of the Electronics and Computer Department. Facuity of Engineering

Aln Shams University.
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CHAPTER (1)
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