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The effect of annealing temperature on the optical energy gap and
microstructure of CdS thin films

M. Saeedi boroujeni and V. Soleimanian
Department of Physics, faculty of Sciences, Shahrekord University, Shahrekord, Iran

Abstract- In this study, the cadmium sulfid nanostructure films were deposited on glass substrate using CBD technique. The
behavior of optical energy gap of film was studied as a function of annealing temperature using UV-visible spectrometer. The
microstructure of CdS films was also evaluated in terms of crystalline size as well as dislocation density and fraction of slip
planes activity, using X-ray diffraction analysis and applying CMWP fitting procedure.

Keywords: Band gap, Cadmium sulfide, Dislocation density, Microstructure

TAD


http://opsi.ir/article-1-238-en.html

[ Downloaded from opsi.ir on 2025-07-15]

sor Gl X $n Gy 28520 =20-60°
3,5 4t e LSl

Sl poled oy - )-Y

[o] 5,5 sl A (5358 (655 & @ Sl wd

(ahv) =k(hv—E,)" M)

2kl @b ozse Jsb o Gl e ool

az—llnT @
d

bi iy shv cws 5 (GNV)? Lxie o,
kEg s K o povie ol (o (o500 (59, p el
5y wlioe comsa e 5l oo 5wt 5l oSy
SOV JSD) 05 0 S (555 S jladie 90 (ol s

ol j3e8 gy T g ey culies d

90
= 300°C
= 804 %
=2
< 70
£ v 450°C
=
g 601 & 500°C
&
o 504
g
.‘g 0o Ny
£ 30%
g
= 204
2 z
10 w, ;
0+ I feV)
200 300 400 500 600 700 800 900

A (nm)

5 &30 Job cmon me b Sl e ) S
2 . .
o Lhvces (V) cls o Jose

"'\‘Qdk.s"o

sbeloyy (i -Y-Y

&S Cul oledy) (o) p GOl ol (Salive 5555
Iy ook dlge Jlizlus ) X slagypy il sl eolaswl b
Jelos 9,50 GlaSet Slaali 5 bS5l o5l e
i sloghsy om 3l emyn 5o [V]aes o)l 3
5 [Ales bl CMWP Jf53le 3 ksl ) (et

%

et gmino oSl AVAY oo Ve LA

doddio—)

S5 BB b (S5 Sblyes S pgeadls sy
o5 a5 cool CAS Slowds Jooy® 5 pukiee
Sogms oyt sldshe cSle o Sl
slylpl s Y] s sleadbls V)5 ol
5 5o ailelus 93 40 oole ol ol [¥] Siog xSl
Sl 3 Gledle o vgdoe jekite (sladigS i
alllas 5 axg5 5590 03le (nl la)liBlagil (5989 25l
o3l ol SaeS b asl b ] el ws s 18
5 b bl leais (Ll 5 gl JSS das sl,
2 poesls anilan O35l (Sopd ol p slaio
O Uy BB (s p 0SB S onidiyy (oS
ol e g el 4B K sl 0SS gy, oaeS
oladl aeds 4 JLSleg, (owyp edes baiagh
5 CEM) cius; o8l lansSms o L oS 5,
okgh ol 0 0ed e dgume (TEM)  Jlau!
i 5l ool b pomedls apilgw slopli islog,
wd)S,8 sl oyse CMWP 58 5 5 X slags

% 95T
adlgs D130 ¢ ploands plox SlasaY g, 4 ol
¥y ol ooy ab, aind glaY,; » pgwols
S el b o 4 Joloe po (28513 51 13
5 el Sedgual gl 50 05dses Ol 5 Jsilignge g
(CACI2)  pyoolSan,ls STy L wiad Sis
3 peeedlS S e Olyie & (NHZCSNH2)o 559
poodlS Sedlg S5 saY ol Jslme S y0 0558
a0 Glasay ag s 5l g ass slay 55 g
S Jel b Sene 9 L STy e Soloa (ol
31 Jsbe PHE G2al38) jslateas 5 maas Sl 51 plos
Glod g VY B VY o Jokxe PH ol solatul sgu
SLaY (s 035 ol 4z )3 FA B PV (o plo>
a0 BYer glabo 10 pgedls ablgw S5
b o35l BB a6l 0l Sy 5l (S Sl 0,68
lediged 31 yranl 3 S ye gw e o 1 oolatul
Y B LAl Ve zoo Job (go0gaome ;0 ool 4y
GoymS 3 g b ABS gy ik el


http://opsi.ir/article-1-238-en.html

[ Downloaded from opsi.ir on 2025-07-15]

Olnl SS5398 (559L8 g (wdige el ST o ol ot 4y (]l Sedgigd 9 Syl il S petacs

3.40
3.35
e
" )
= @------ -
2
m .
3304 ?
325 : : ; .
300 350 400 450 500

Annealing Temperature(°C)

sloo 5l b Ohso @ (65, BB Ol yss e Y S

5

Jilos baug G55 5 ple sloyielly GadL L #
(Dv>) ooz 5 (<DA>) s (nSiLe CMWP
ladigas (P) ($i8,)0 JBz (izen 5 oS5k o5l
)" 9S4 ,0 égt{ LmS)9L. o)’L).}‘ = 9 g_s"‘la“
Sl 05,5 o ol Cou sl sles ili8l b g canles
2 N8y, ks b JS) (K80 (JBs 4SS50 0
Sgute y o ol aS el a8l alS (jobs px axlg

el E5u 5 sles ol L el (5,6l ol

w
L
HOH

px10" (m™)
~
ftat
(a’]
O

L

300

T
350

T
400

T
450

500

Annealing Temperature (°C)

ol =g 6.7;’4...: Ol Ol s (ST F U
il gleo 5l ol Syso 4 (K850 (JB 5 oS sl
CMWP L il slales [ oo 2oVl slo el )l ) Jgan

O )
Yo Vely \YIY Y/eo
Yo- VY VY /et
f-- VY VEIY V/Ae
fo- VE/E VFI VAN
O Yo YYIV /VE

TAY

pae & Ol e bl 550 4y Cond l38le 5 cnl (L5
Lo 5jln jshaieay (o2, S8 &b Gl ool
Sy b l8le 5 cnl o T sl 40,8 oLl 3l
35 9 S ek ojlail S8, (65, 0 Jlo i SY 2595 &b
A (K850 ol Cas uizmed g b opl sla 2l )b
S bohs S8 S leoal (5,8
@ aluly Glaytelly am al> e )3 05l o0 giloand
ATy ead (Wl (S0 Sz 5 Sy SY e
lala o WS U oS o o aslol Sl s o

‘Lbcb'}o.;

oS Oljgdme JBlas ig, 4 0 dewle 5 odnlie
95 S5k ojlail ez ogdle Jl8le s cnl o 098
03 Do Sllad wops plEee (S350 J&s
@bl ouse |y Glades by oS slaalels o
dges odd (gilwdcd g odmlice oly i ols 1,3
a5 asSles ol oals ools las Y S o a0 B e
Sl o (55 s B8 955 0m o0z S5

2,15 0529 0u dwlore g cdalive

10000

9000 I 500°C
8000 - |

7000 H

6000 4 H { \
5000 u‘, l‘

40004 /) \\\J\

30004

Intensity

2000

ZIO 3'0 4|0 5'0 6|0
20(deg)

mDoad dlre (Dot eaaline (il 45T S
el 28] e 4 500°C b slas ;5 CMWP

L ools Jodxi-Y

) leigas 598 6551 BB SDlpss (Soie VJSCS %
Aslad aps ool Co il sl I b O g0
Om bdised (655 BB 0ed o cdwline JS 5l a5
S Ay S oo metd Sdg e xSULYIYYY LYY F
boo 4y Cod Olyoss Lol 00 o 00y ciul38l g
Ll juzls


http://opsi.ir/article-1-238-en.html

[ Downloaded from opsi.ir on 2025-07-15]

Olnl SS5398 (559L8 g (wdige el ST o ol ot 4y (]l Sedgigd 9 Syl il S petacs

50 A —o—<a>
L i - D <>
454 A A A - <a+c>
°
40 ‘ .
—_ :
é A
S 354
.8 o
5 ol
834 o e T,
= \O‘\@/ @
254 Q.. o
- ‘0/’
204
T T T T T M T
300 350 400 450 500

Annealing Temperature(°C)

Oygo 4y <AHC>g <C>9<@> g45 3,0 Ol ynsy F SS

ik sles 5l ol

S Al g S ¥
9 2b) sk Sl sg o ladiged oyl
¢ 6yp Sl BB gl e S sl ojlasl aolsel
6Loé u...,l)_'al L LQJ)}L; o)|..\.§| T 9 L;?L]a.w u,‘.i:l.‘.o
g Siels lediges (S8, JBs g Ll coyjl

E9 8,0 ¢ by 8,0 gleil 5l g conl 0o )S
el L <ate>

&=y

[1] S. Q. Sum, T. Li, Synthesis and characterization of CdS
Nanoparticles and Nanorods via Solvo-Hydrothermal
Route, Cryst. Growth. Design vol.7, 2007, pp.2367-2371.

[2] N. Romeo, A. Bosio, V. Canevari, A. Podesta, Recent
Progress on CdTe/CdS thin film Solar cell, Solar Energy
vol.77,2004,795.

[3] H. Fujii, M. Ohtaki, K. Eguchi, H. Arai, Preparation and
photocatalystic activities of a semiconductor composite
of CdS embedded in a TiO, gel as a stable oxide
semiconducting matrix, J. Mol. catal. A: chem. vol.129,
1998, pp.61-68.

[4] L. Zeiri, Ipatala, S. Acharaya, Y. Golan, S. Efrima,
Raman spectroscopy of ultranarrow CdS Nanostructures,
J. Phys. Chem.C.vol.111, 2007, pp.11843-11848.

[5] J. Tauc, Amorphous and Liquid semiconductors, Plenum,
London, 1974, pp.159.

[6] J.C. Manifacier, J. Gasiot, J. P. Fillard, A simple method
for the determination of the optical constants n, k and the
thickness of a weakly absorbing thin film, J. Phys.E vol.
1976, pp.1002.

[7] B. E. Warren, and B. L. Averbakh ,The Effect of Cold-
Work Distortion on X-Ray Patterns ,J. Appl. Phys. Vol.
21, 1950, pp. 595-599.

[8] G. Ribarik, J. Gubizca and T. Ungar, Correlation
between Strength and Microstructure of Ball-Milled Al-
Mg Alloy Determined by X-Ray Diffraction, J, Matt. Sci.
Eng. A, Vol. 387, 2004, pp. 343-347.

S8le s eals YL yolae o 5l eolatll Lo
slediges Jld oi3s) slaalls go g slaxs CMWP
sebie gladss b gailele ;0 a5 pgieslS aidlge
bl jshaie ooy 28,5 )18 adllas 590 Widgy ool
S (B amho g5 A (K350 delen )9 o)
slasls slacsb € ga ] yo a5 <a+C> 4 <C>, <a>
adlas 8,50 £43 ¥ () L8 o paeslS adlgu
e SOl Sled e Lol Slpis 5 (FUSE)
S8,,0 a5 s o olid Dlpess ul (O JSE) ws F
<C> g9 (5,00l plugi w0 Ve Jo> <a> g
Ol awl 00,5 Tag als <ate> 4 ol
PV o YA e <AHCS 5 <C> L <a> K3, 0

o g.,JLC <a+c> 85.’ u’_i:é))») S el Qo0

<a>
404 777 <g>

<a+c>

Number of solution
[
=
L

5 I‘
0 LERINE
20

Fraction of system type(%)

40 60 80 100

<AHC>g<C><A> ey (8,50 doluy auje Hloges 1 S5
350°%C cu b sles 4o

b @lise glabes jo Jbd Jois) slaptugn do oY Jooo

T(°C) <a>% <c>% <a+c>%
Yoo Y- Yo o
Yo- ya Y O
f.- YA YA i
fo. TY v YA
R Y- g ya



http://opsi.ir/article-1-238-en.html
http://www.tcpdf.org

