Gloadl 4560
ealad) Cad) g Alad) anlail) 3 ) 3
iy daaly

polall 4,18

plodll gle yanill Jolge yafilii dalys

(CASe .« Tey) dpdaicl daslyyasally dasaca,sll

BIE VRV N
Sl 2 Ldllides s

Ml e ol Jiollain e 2
uo
o131 511 Jals gans

3\&5\’“\%—’&)@‘\_,}:&‘&};&&,

r\‘\‘\\/

SRR S5 AVEYY Aokl 43



(A 5 o)
ai

Gl 35 (0) &Y



O yisoll dasilulll daua g

wal sdl) o juaadll Jal o il Al 3a) e su sall Al ) dlae ] ) g
S el 3l and A L)) a5 a8 (CASe), Tey Ay duily 4l g dpus 2
L5l 8 asle yivale da 0 i llliie G e Sa A5 b dals - skl

ahla SLE algE 5 1l pal) an) e pall a2 i pdiall o)
ac lioe il 2dgatal) 435 4alf Al sdalal 45 pal)
128 il 128 sil)

s drala - A il 43S 1 0) gl 2azs dzala - o glall 44S 1) glad)
Yool [ g Yoo f ] gl

¢La3adll oaud jusiy daagi

SLE ol ) giSall g e jeali e ) 5ESall U8 (e dediall il i) e Tl
AsBlall Al ) o8 i )l adila

G5B g s 5 zau)
2ol Miul dgalel) 45 pall
128 5l

il daalas - o slall A0S 1) gind)
Yoo ] gl

)iMjSJ



alall ol il e L i 5 0 S5 (pa Liagll 5 4 (e Ui je Lo o b daall
e Sl 5 33all s 4l gy (A L g aieta ) dlias 5% s g0 s
(Oaoalall Cpulall all 5 a2 i J gy Gl A

oaaEll 55 Sl o pail O s S Al e il Ul
a8 o Lol JGY) adly SLE 25 Sl cplaldll s3lind ) ) iy
a8 LY wdlie juals e ) giSall g Juby daalas - A il KL G )
ey sola dudde Clgan 55 e Ll Lo o 2oy daals - lall IS oL 5l
Sl Sy

- aslal) A salae 5 JHb Al Als ) () ekl SEIL aasl LS
(il o3 JuaS) dam 8 agialiY ol sl and Al )5 b daals

A8 A de V) pite ey Al ) GliteY)y Sl aasil LaS
Aoy Amala - o sdall A oLy 3l a8 Lled) clasl all A8 3 dyaa il
) 558 SR jaiise O slad (e 0 g0t La o

Juzadll Led 3 gy Al 53 3 3ol all 5 () cliayl g Sl (S5 andil
Dabanal) a3 e gis diea 8T 3las AT ) il jo JlsSly HSY)
) Slad) 5 Sl srall J g glad

Aa bl aa i o 550 plaa HiSall () il y SEN awl
Ll

e gley pull g MR jale uaigall AN juadlly S8 s LS
A kYl debb (A s e oV L e gaa )



FRYIEN

£l 3ail) and - lall A0S | alany drala 8 a3 28 da g 5haY) 028 8 Jaiall Jaall ()
S G e Bl YT Ay ol 58l L slell LIS i dmls 85 YV e Ay
e 2 Wil g Al HSLG a8 3 aelall Sud) Gl il Yoo ) Jsbi Alad 19449
CUJU.A‘;_AEJP}«MQLA}M\u\.‘.ug.xn‘)wq;\‘)mu;hﬁupjwdm‘)mb
Ll (5 AT duale A o Jail a0 o1 L) 5 aall)
35 pa da ) wazmadll Jal s 580 Aul 50 s Caal) 138 e G ) Cangll ()
A8 )l CdSe, (Te, 4ndie ¥ 4l el s A il pal sall e (G il Janas ulasY)
(+.F 5 0¥ 0 =X)Ll iy s (CASer,Tey) @liliw jcasd o @lld Ja¥
= soloall Al A5 Hhay GO Gl oda (e A8 ) dpde] jrzaad a3 Waesa )Ll
i 5 VA e le S A dlide it oy g (Mbar V07 ) doay ¢

i . nm
K (VVVJVYV AR =Ts) bl 3 ) ya Ala g ('.VJ oY =RD)

nm (Y £ vor) oy

3aa=ia (CASer,Te,) bl o Al A SY1 2 il &y gl
AaSa 08 Baa 5 g dplaw Al Ban g e and e 0S5 (Polycrystalline) skl
lliaiy skl Baaia Lesly (CASe,, Tey) eie S dipudl AxdY) 3 on 55 < jelal Lagh
Jama (il s Gl 3 s Aa 3830 Of il s (Zine-blend) g 5 eaSall (a5l
ApZe ) sl a5l

(X) s 30l ) Ll GAS 5 s i1 Jama s b1 5 Ay il Al jo
o zil) lLBla g 3 yaieall Al oS Aliia 6l a8 e (CdSey,Te,) Aiell 4
Gan 3 ) ya g 5eSh 5l Ly el o clincdll Jal e 3 53 cclindl) Jal ga 45 ja
4333@5?\ et A il Jaea g L5 ) A jasal ) ul_:c.a\_ul\ < ekl
(e S Aad i Lagd Clinlll Jol sad 48 jaill 5 patanall 400 oSl dplua ill (83055 )
3l day i 48U g clin ) Joal gn 58 539 5 paitusall Al e SI daliaa gil) day i 46l
83 b il s (n-type) ) g sl e Ll Apde V1 an capedal 5 A a5 eS)



8 atbasall Al e SH Al sill (e IS sl ) (5255 B2 V) 3 (Te) pseshill s

il s 35S 5 6 paaall Al 5ol Fulium il Ly A8l (g IS a0 55 Lah Sl
o ys 5 eSH 5l Jayis il g cilia il

SLiall (ya 3 pumnall (Al-CdSe. sTe. \-Al) daniia s il o2 3 a3

G i Jamays (K YYY) Gl 55 ya dapn pumsdll (CdSe. aTe.y) G-

nm

Al e Alia il G A8l Al 2wty .nm (Y % m.)aw}(sec

.Y

3ol i Aiad () el 5 (N) Jelaal) dadh s w35 235l (G ) o shial
sy sl 4 has el Cull dand) e JS Cpm ANl Al 3 25 S 5 )jal) da
23 53y 65 L (o el 5 23 51 o 1okl Ay 5 Ul g

Silaginoll



daiall o) gal)

Y- datian] gY) Juadll
\ Lle dadia  ()-))
¥ G gall oluY A€ il al &dl (Y-Y)
o Luall agall  (T2Y)
1 Ay sl Colia gall slel dddal o (£-))
A (YRDEESTNCRY
q 4 sl Ca gl oLy Al oSl palsall (1Y)
q 8 _atusall ALl lua gl (V-1-Y)
VY dsa il (Y-1-Y)
V¢ Ll s s el sl (Y-1-Y)
Vo A gliiall Al Sl Adua gl (£-1-))
VY Al il jally Egadll (V-))
Y1 Lol G (AXY)

£V-YY and) ¢ Jalle JGY Juadl)
vy (CdSer,Tey) S spani (V-Y)
Y4 AN 4e ) e (Y-Y)
Y4 Gl Y13 (V-Y-Y)
Y. A8y dpgs (Y-Y-Y)
¥) E1AN & s lall paal dgs (Y-Y)
¥) o il daslate (£-Y)
¢ Jua sill ladl juzmas (0-Y)
ro (CdSe xTey) 4ad hadedl cusi (1Y)
¥ claddl o (V-Y)
¥ S il bl ()-V-Y)
YA sliall claw (i (Y-V-Y)
£ Al Sl Ll (Y-V-Y)




¢) 8 attusall 4Ly 1Sl Al i) ule]
£y s Laba
¢4 Al 556 5l luld
so 2 el Al 5e<U dulua gl Cludd-y
VegofA ABlial) g guliil)-Cullil) Juadl)
£A i gl lassdll  ()-Y)
A Al LeSl clulall  (Y-V)
A 3l da 5o 5 patusall 400 5eSH lua gl (V-Y-Y)
VY Jdsa il (Y-Y-T)
AA 4 ) a5 eS8l 50l bl (V-Y-Y)
v A gliall Al oSl Adua gl (£-Y-V)
Yo claliay)  (F-1)
Yo A€ Sl al sl (VYY)
YooY il Sl Sal &l (Y-T-Y)
YooY 5 paiaall AL SN Alica il
VoY s Laba
Yoy ) a5 eS) 5 il
VoY A sliiall Al jesl) Adia ill-o
Yot Clayidl  (£-V)
VYY) o Saladl
dolall 5 1a 3901 doild
3 s Y rlhuaall ) plhuadl)




V.B. Valence Band Sl (3Uas

C.B. Conduction Band Joa sl 3las

E, Forbidden energy gap 3 shaaall 4L 5 gad

E. Kinetic energy of electron LS Hall oSty ddls

h Dirac’s constant Syl

h Planck’s constant Sl el

K Electrical wave factor Jaiial) ¢y 5 I s gall 4aia

m; Effective mass of electron s KIS Alladl) A1)

p Resistivity da 5laall

J Current density PPN

e Electron charge O A Zaa

1) Mobility 4 jaill

Kg Boltzman’s constant e il 5 s

T Temperature 3 ) yall i o

o) Electrical conductivity Al ye<Y Al gl

E.| D.C. Conductivity activation AL yeSl) Alya gl Jayiss d8la

energy 3 yainsal)

Ea Tail energy of conduction Joa gil) A 3 (3 48l
band

Er Fermi energy (e Adlla

AW, | Activation energy of hopping Lalauill Jaysul) 48a

n Electrons concentration <l g yiSIY) S 5

p Holes concentration <) gadll 3 53

TEP Thermoelectric power A )l g yeSU 3yl

m Mass of material RAPIRS

D Density of material RAPERS

u| Distance between the boat and Sl 5 (an sall y Adlisal)




the substrate

R Film resistance e Lial) da slia
Cross-section area of charges A jal o jall pdaddll dalis
movement G ERA

L Distance between poles Crndadl) pa Adlisall

w Width of pole ladll a ge
Ec| Conduction potential energy | ¢Sl 4da) ¢ g ;SIS A<l 48l
(OsSed) s 3 Jra 51

C Capacitance dad)
€0 Space dielectric constant g oAl Joall s
tand Tan of loss angle olsall Ay ) 5 Jha




Republic of Iraq

Ministry of Higher Education
and Scientific Research
University Babylon

College of Science

Studying the Effect of Preparational
Parameters on the Structural and Electrical
Properties of (CdSe,.xTey)

A Thesis
Submitted to the Council of the College of Science-University of
Babylon in Partial Fulfilment of the Requirements for the

Degree of Master of Science in Physics

By
Ghusoon Jalil Ibrahim

B.Sc. in Physics-University of Baghdad
Y44y

YEYY Yoo



ABSTRACT

The work described in this thesis was undertaken at the University
of Baghdad-College of Science-Physics Department with Y +7 ratio and at
University of Babylon-College of Science-Physics Department with ¥« 7
ratio between November Y222 and September Y::) under the
supervision of Dr. F.S. Hashim and Dr. M.N. Makadsi. Except where
indicated by references it is the original work of the author and has not
been submitted for achieving any other scientific degree.

The main purpose of this research to study the effect of preparation
parameters [substrate temperature (Ts) and rate of deposition (R.D.)] on
the structural and electrical properties of (CdSe,4Te,) thin films. So, the
alloys of (CdSe,Te,) have been prepared with preparation ratios (x="+.",
.Y and -.Y) by heating the mixture of Cd, Se and Te elements gradually;
then the melting mixture has been quenched in cold water, the thin films
of these three alloys have been prepared by thermal vacuum evaporation
method with different ambient conditions (T¢=Y"++, YYY and YVY) K and

nm . :
(R.D='.Y, «.¢and +.Y)—, with (Yo +£Y+) nm thickness.
sec

X-ray diffraction technique (XRD) results have shown that the
alloys of (CdSe,.,Te,) are polycrystalline and consist of a mixture of
hexagonal unit cell and cubic unit cell, whereas XRD results for
(CdSey 4 Te,) thin films have shown that the films are single crystal and
have cubic structure (Zinc-blend). It is shown that the increase of (Ts) and
the decrease of (R.D.) increase the degree of crystallinty.

The effect of T, and R.D, and the effect of increasing the ratio (x)
in (CdSe,,Te,) films on D.C electrical conductivity (ocq4.), activation
energy (E;), mobility (), charge carriers concentration (n) and activation

energy for thermoelectric power (E;) have been studied.



The results have shown that the increase of Ty and R.D. in
preparing the films leads to increase oy, and p whereas it lead to
decrease E,, n and E; values.

Also the results have shown that all films are n-type. The increase
of Te-ratio in films leads to decrease oq4. and u, Whereas it leads to
increase E., n and E; values.

Al-CdSe. sTe. ,-Al capacitor, which has been prepared in this
study, is prepared from (CdSe.:Te.)) thin film with preparation

conditions (T.="YYK, R.D.= 0.3} and with (¥ ++Y+) nm thickness.
SecC

The relation between a.c. electrical conductivity (oc,.) and
frequency (o) has been studied, and (N) values have been determined
showing a decrease with increasing temperature. The study has shown
that the values of capacitance (c), real part of dielectric constant (&),
Imaginary part of dielectric constant (€;) and loss factor (tand) decrease

when (o) increases.
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