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ABSTRACT

This werk represents the study of structural, optical

and ~lectrical properties of sSnSe thin films in the thickness

Tanas of 30 o - 400 mm . The SnSe films were prepared by
theymal eveporation as well as by flash evaporation

. . 5 .
technigues in vacuum of 10 Torr. The Tate o

-+

deposition in
both cases was kept constant at &0 pm/min . Two different
kinde nf substrates were used .Quartzr substrates were used
for irvestigating the optical properties while glass
substrates were used for studying structursl and transport

cyorerties

Gur studies on ths structursal properties of SnSe films
irunived Toth o x-rav diffractien and electron diffraction

sobricase to cheok  tre oryetailinity af  rhe fiim, the

tyz=apiasiorn electron micvescopy {TEM} was used to determine
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lcrocrystallites | From this study it was

founag that «

1= X-ray diffraction patterns carrisd out fnor gl films
showved that these films are nolverystalline of

orthoerhombic structure.,

2= Tne gregin size increases  with incressing the film

[
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- The films prepared either by thermal evaporation or by
flash evarporetion techniques have polycrystalline nature
of orthorhembic structure with the same lattice

Farvameters.

4- Increesing the substrate temperature during the depcsition
Frocess as well as increasing the annealing temperature

improves the degree of crystallinity of the films.

The transport properties including the dark electrical
resistivity and thermoelectric PoOwer wWere investigated. It

was fourd frem the dark electrical resistivity measurements

8]

f Srnge films in the temperature vange of 150 K - 400 K. that
they hehave ss 5 semiconducting material ang decreases
exponentially with increazsing the film thickness. Graphical
Tepresentation of log p = f{1000/7T) vields one straight line
Fle apove menticned temperature Tange indicating one
machaniar fer electrical conduction. Thermal activation

enevgies were caloulated and it was seen that they decrease

Trom 0.271 eV to 0.232 eV as film thickness increased from 30

nm Lo 205 nm . The free charge carriers concentration was
: 18 -3 . .
found to be about 10 cm . Thermoelectric power
measurements showed that, SnSe films are P-type
semiconductor
2
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The optical properties were studied for SnSe +thin
films of different thicknesses using throughout twe aroups of
snse films . The fTirst group was prepared at Ts= 300 K, and
the other group was prepared at Ts= 573 K. The optical
constants (refractive index n , abscrpticn index k and
absmovption coefficient a ) of SnSe films were determined in
the spectral range of 760 om - 2200 wnm. It was found that
beth n and k are independent on the film thickness. The
chtained values of n and k were used to calculate both the
vezl and imaginary parts of the dielectyic constants, as well
s the surface and volume energy loss functions. The
linearity of the two relations (dhv)2 and (u'hv)l/2 versus the
photon energy (hv) showed the existence of optical dirvect and
indivect transitiens. The direct and indirect energy gaps for
the first goroue {prepaved &t 200 K} were found to be 1.27 eV
and ¢ 895 eV respectively, while "the direct and indirect

encre. gaes for the cther groupr (prepared at 573 K) were

Tound to be 1.23 &V and 0.895 eV respectively.
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INTRODUCTION

Feceniiv attenticn has bean focused on the cptical properties
avered senmicenductor SrSe, noctably because of its use in
hclographic - recording systems '~ ‘. The direct banéd gap has
e_ectrorefiectance and

will as by absorptioen

has also been used

S0

. However

a4
ToriaT o

iderable scatter ia found amony the prorpcsed vaslues for

Accerding to ¥-ray  structural aralysis’ 8nSe

crystallizes in  an coriherasmbic lattiecs with 2 = 4.46 &, b =

4.22 & and ¢ = 11.57 &, However, according to Mikolaichak et
1T, 20 . L2710 . ,

=1 T ' as well as Palatnik et al. 77’ thin films of Snle

als7T with the Hall Structure,

The appesarance of Nall structurae in EnSe films has neot been

cznfirmed as  reported by Avilow et al, L4

4
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These consideratiens induced us to undertake =
systematic study of structural, electrical and optical
properties cf stannous selenide (SnSe) in thin film fornm

Therefore, the aim of the present work was to investigate:

1- The structural properties of SnSe thin films.
<- The electrical resistivity as well as the thermcelectric
pewer of SnSe thin films.

3- The zptical properties of SnSe thin films.

(%)}
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CHAPTER (I)
LITERATURE REVIEW
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CHAPTER 1
LITERATURE REVIEW

The presesnt chapter deals with the literature review

[ip]
o

'ncerning the structural, electrical ansd optical properties

]

i stanncus selenide either in & bulk ferm or in a thin film

form.

i-1) Structural properties of' SnSe.

Stannous selenide {8nSe) compound has an orthorhomobic

-

- . 16
crystal structure and belongs to the Dﬁh—Pcmn Sspace grocup
s

with the lattice constanis: a = 4.46 K, b = 4.19 £ and ¢ =
PR 17,249 16 s .
17,57 A T oSy belzngs to the BzKana Space group with the
. . . 2 - 22
lattice constants: z - 12.42 R, b = 4.19 £ ang ¢ = ¢.4¢ £'22}

. 16 - s
cr bhelongs to the D, ~Pbnm space group with the
o534

comstanis: a = 4.46 A, k= = 12.57 £ anc c = £.°¢
. . (21 .

Palatnik and Levitin' ) studyied the s=structure of
En-5e films, cobserved that stannous selenide hadéd a structure
2f NaCl type of a = 5.3¢ R,

; s {26)
Monccrystal S8nSe prepared by Zhdanova has an
. L s . 18 .

rthcerhmibic lattice with space group D"h—Pcmn . Measuring
thevmal evpansion coefficient alcong the three axes, he found
that there wers a relavive eleongatiors along the a,b and ¢

h
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