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ABSTRACT

The zinc selenide film structure was investi-
gated using both the x-ray diffraction and the electron
microscope technigues. Through out this investigation,
it vas found that zinc selenide thin films either in the
polycrystélline form or in single crystalline form have
two crystalline structures; wurtzite (hexagonal)} and zinc
blende (cubic) phases. The grain size of ZnSe thin films
depends on some deposition parameters such as: the film
thickness, the substrate temperature during the deposition
process, the annealing temperature, the angle of deposi-

tion and the substrate tvpe, which are investigated.

7ime selenide thin films vere found to havs
direction of preferred orientation of the cryscallites
about the (111) plane uhen deposited on amorphous glass
substrates, while it is randomly criented vhen deposited
or mica substrate. The crystallite size 1lncreases vit!
increasing the substrate temperature up to 150°C and then
decreases graduslly; vhile it decreases yith increasing
the annealing temperature up to 100°C above uhich it

starts to increase.
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The optical constants of the ZnSe thin films

were determined in a wvid

e

tange cf the spectrum
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t+hin filws sre independent of the film thickness,

the subgstraite temperature anc ine annealing tavparature

i.e. thers is no derendance of ths oplicsal constants on
the film gtructure.

The dark electrical resistivitiss cf ZInSe thin
films depbopsited either on gless substreilese oT cn Tice
gohstretas uere rmezcurec,  Ihe e7fect of the subsirzte
te~=erature ard trne znneelingc tevperezturse on the dars
electrienl resisitiviTy of thegge flivg ves glgg invesila
gziad i+ vag foumg Lmst csroaneters =ffost eiTConmg sy
ten dp-l oglac-oio~z] recigticity. Tnersiore gm0 s CIN-
cloce tket ke egaThk electricsl Tecisiicily of Irfoc otrin
Filrme i3 gifestec siromciy oy the varisticrs im f2l-
slruciars.

The photovsltaic =ffect vas discovered for
tre first time, in ZnSe thin films ocbligusly dec-asited

Central Library - Ain Shams University

c

L
L



- iii - )

in vacuum. The photoveltages generated in ZnSe thin

films were affected by different experimental parame-

ters such ss: the film thickness, the angle of depo-
sition, the suhstrate temperature during the deposition
process, the annealing temperature either in air or

in vacuum and the type of substrate which ére investigated
in this work. The variations in the magnitude and polarily
of the photovaoltages produced in ZnSe thin films obliquely

deposited in vacuum sre attributed to the changs taking

[¢4]

place in the film structure.

Central Library - Ain Shams University



INTRODUCTION

Central Library - Ain Shams University



1
ae

i

seien

zine

0

o
£

[}
el
-

A
ol

[
[w]

18]
0]

(a8}
[$)

m

o
=]
4
&)
[1})

)
(=]

o
L

he optical

t

noun,

571

[w}
e
o+

of

e
t:
a

—

4

Tav

ounds

VI

ragerties of II-

=

1

:.\4
Fi
4
&)
4]

Lo

(B
it

v

a
(&2

I

0]

(X}
I8

)
0
=

@]

[
e

R

©)
w

(3]

S
@

in
[{H
o
4
fa

o]
it
[N

1
O
O

[
St
i)
[
e

3]

N

{¥]
)

)
4

I
8]
g

ta

11

)
o

a4
i

[34)

N

e
i

1§
4

A
¥

i

g
o
ki
)

98}
wd

i}

al

)

y

et

(1Y)

Central Library - Ain Shams University



(300-1400 nr). These investigetions include the effect
of structural paramesters or in cther vords the deposional

parameters on the ZnSe opticsal constants.

Similarly, the dark electrical resistivity of
7nSe thin films was determined taking into sccount the

experimental parameters sffecting 1it.

Finslly, the photovoltaic effect in ZnSe thin
films obliquely depositad in vacuum has received a great
intersst. This work represents what ve pelieve to be the
first observetions of the ancmomelous photovoltaic effect

in films of zinc selenide. Our observations illustrs

ot
w

how the photovcltages generated 1n ZnSe thin films vere

sffectsd by some axperimentel nparameters such as: the flim

Q
—

thickness, the encle G

Lyl

cceition, the substrete

rsture during the deposition process, tre annealing terce-
rzture in air and in vacuan, ss vell as the tyoe of the
substrete, Then an stievpt wvas mads to explsin the varla-

produced in ZrnSe thin £i1~ phlioguely deposited in vaccuT
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