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Abstract: - 

 In this paper analysed annealing effect in CdS adding Ag metals. Films fabricated by cost effective and simple rote Spin Coating Method. 

Ultra sonicated used for Ag doping in CdS with different concentration like 1and 5%.Prepared film annealed in vacuum oven presence of 

Argon gas atmosphere at high temperature 100, 200, 4000C for 20 minutes. Characterize structure and optical parameter of thin film by X-

ray Diffractometer (XRD) and UV-Visible spectrometer. The micro strain, dislocation density, average crystallite sizes of the samples 

calculated from WH plots, Debye Scherrer and Modified Debye Scherrer formula. An obtained result remains same and near standard value 

9.603nm but effectively changes with increasing temperature due to lattice compression. Optical band gap values of different samples 

calculated by approximate Tauc-plot method. Absorption wavelength also investigates of the sample. FTIR spectrometer uses for finding 

bond formation and stretching of functional groups. Photoluminescence spectrometer used for observes material imperfections and 

impurities. The grain size and optical band gap of Ag/CdS composite thin film change with increasing temperatures and obtained suitable 

range. It used for window material of solar cell.     
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1. Introduction 

The II-VI group compound semiconductors have wide band gap because used in numerous applications. Compound semiconductors are the 

technologically important materials. Cadmium Sulphide (CdS) is one of the important compound semiconductors of II-VI group. It has band 

gap of 2.40 eV for cubic structure and proposed as great potential application such as photovoltaic solar cells, optoelectronic devices, bio 

sensing, and nano-medicines. The effect of Cu-doping on CdS thin films deposited by the spray pyrolysis technique. CdS is used to enhance 

the efficiency of solar cell and devices. It has large absorption coefficient and used for photo catalytic activity. The band gap shifts from 

2.43 to 2.4 eV. The conductivity is measured by direct record of the variation of resistance with temperature [1]. Copper doped cadmium 

sulphide (CdS: Cu) quantum particle: topological, morphological and photolimincence studies [2]. Structural and optical studies on Ag- CdS 

quantum dots [3].Thin films of CdS: Cu, morphological, optical, structural and electrical properties [4]. Ag-doped PbS thin films by 

nebulizer spray pyrolysis for solar cells [5]. Annealing effects on structural, morphological, and optical behaviours of CBD-CdS 

nanostructure films for solar cells [6]. Annealing-Induced modifications in physicochemical and optoelectronic properties of Ag-doped nano 

structured CdS thin films [7]. Effect annealing temperature on the physical properties of cadmium sulphide thin films deposited by using 

thermal evaporation technique [8]. Effect of annealing temperature on the optical spectra of CdS thin films deposited at low solution 

concentrations by chemical bath deposition (CBD) technique [9]. Electrical and optical properties dependence on annealing temperature for 

CdS thin films [10]. Influence of single and dual doping (Ag and Co) on the optical properties of CdS quantum dot thin films for solar 

application [11]. Mechanism and principle of doping: realizing of silver incorporation in CdS thin film via doping concentration effect [12]. 

Quantitative measurement of transport properties Ag-doped nano-crystalline CdS thin films [13]. Simple synthesis of Ag-doped CdS 

nanostructure material with excellent properties [14]. Structural and solar cell properties of a Ag-containing Cu2ZnSnS4 thin film derived 

from spray pyrolysis [15]. Structural, morphological, optical and electrical properties of spray deposited ternary CdAgS thin films towards 

optoelectronic applications [20]. Study of annealing-induced changes in CdS thin films using X-ray diffraction and Raman spectroscopy 

[21].The role of annealing temperature on optical properties of ZnO thin films prepared by spray pyrolysis techniques [22]. Ultrasound-

assisted green synthesis of silver nanoparticles and their incorporation in antibacterial cellulose packaging [23]. Green ultrasound-assisted 

microwave preparation of Ag-doped CdS nanoparticles [24].  Therefore, our present studies aimed on the accommodation of Annealing 

effect in Ag /CdS composite thin film and to characterize their structural, optical, PL properties under different concentration and variational 

temperatures. In my previous we have studied concentration effect of Ag in CdS thin film at room temperature. Ag doped CdS NPs 

semiconductor possess wide band gap which makes them very special in the field of electronics and are used to enhance the efficiency of 

solar cell and devices, besides they also have high photosensitivity due to this ability they are capable to detect visible radiation, which helps 

in enhancement of efficiency of solar cells in LED and effectively work as photoconductor. The UV characteristic, X- ray diffraction, 

Photoluminescence and FTIR data of CdS predicts as Ag doping concentrations and temperature have been increased then seen some 

change, Particle Size, Crystal Structure, Band Gap Radiation Absorption. This is interesting result for solar cell and photo catalytic 

activities.  
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2. Experimental Details:- 

2.1 Materials:- 

Cadmium sulphide (CdS) yellow powder of molecular weight 144.47g mol-1 with purity more than 99.9% purchased from Sigmachemie 

specialty Pvt. Ltd. (Amaranth West, Maharashtra).  Silver (metal) powder (Ag) molecular weight 107.87 g mol-1 with purity 99.9 purchased 

Alpha chemika pvt. Ltd. (Andheri, Mumbai). Propane -2-ol (CH3)2CHOH, Triton X-100 Dichloromethane (CH2Cl2) Qualikemes Fine chem. 

Pvt. Ltd. 

 2.2 Synthesis of sample:- 

CdS and Ag powder used for preparation Ag: CdS composition thin film. To synthesis undoped and silver doped CdS thin film by Spin 

coating method. Silver powder mixed in CdS powder with different wt% percent by sol gel method. Insert table have composition of 

representation of Ag doped CdS film. 

 

                                                      Table:-1. Composition of representation of Ag doped CdS film  

 CdS and Ag powder mixed in grinder (Mortar pestle) at 30 minutes. Di-chloromethane, propan-2-ol were mixed at volume ratio of 10:1 and 

then pure CdS and silver doped CdS mixed powder were dissolved in the mixed co-solvents. Ag doped CdS mixed powder sonicated at 

200V, 20min for doping mechanism.  The colour of the solution was yellow. Then the solution was stirred for 1.30h at 500 C temperatures in 

a magnetic stirrer to completely dissolve the powder. After stirring, the solution was optically transparent and very faint yellow with light 

black. After that a small amount of Triton X-100 was add in the solution to make uniform and high quality Ag: CdS thin film.     

2.3 Experimental Details:- 

The CdS thin film was deposited using simple, cost effective spin coating method on the glass substrate 2x2cm2. The glass substrates were 

cleaned by acetone and double distilled water before thin film fabrication. Fig 1 show schematic representation of coating process                                                        

                                         

CdS 
powder

Ag 
powder

Mortar pistil  (Grinding)

Dichloro methane  + 
propene-2-ol (10:1)

Ultra sonicator 

Magnetic stirrer

Spin coating

Thin film Synthesis on glass substrate

Vacuum oven 1h1000c

             

                                                   Fig:1 Schematic representation of coating process                

The Ag: CdS composite precursor solution was spin coated one time on cleaned substrates at speed 2000 rpm, 60s. This process was 

completed with pure CdS and different concentration 0.1, 0.5wt% Ag doped CdS. Then the deposited CdS films were dried 24 hour at room 

temperature in vacuum oven. These films are annealed at 100, 200, and 4000 C in two zone furnace (0-13720 C) in presence of inert gas. 

 

S.

N. 

Material  Molecular 

weight(g

m) 

     Weight (gm) 1% of total 

weight(gm) 

Doping 

Material 

Molecul

ar 

weight 

(gm) 

Weight (gm) 1% of total 

weight(gm) 

1. CdS 144.47 144.47 x 100%=144.47 1.4447 Ag 107.86 107.86 x 0%=0 0 

2. CdS 144.47 144.47 x 99% =143.02 1.4302 Ag 107.86 107.86 x 1%=1.0786 0.01078 

3. CdS 144.47 144.47 x 97%=140.13 1.4013 Ag 107.86 107.86 x 3%=3.2358 0.03235 

4. CdS 144.47 144.47 x 95%=137.24 1.3724 Ag 107.86 107.86 x 5%=5.3930 0.05393 
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3. Characterization:-   

The X-ray Diffraction (XRD) have been collected spectra of undoped and Ag doped CdS sample by using copper (Cu) Kα Bruker AXS 

Single Crystal X-ray Diffractometer (modal Apex II) in the range (2θ) 200-600 with step size 1/100 0. UV-visible spectra have been collected 

uses shimadzu (UV-2600) wave length range 200-900nm. FTIR spectra calculated by ALPHA Bruker FTIR spectroscopy (ECO-ATR) in 

the transmittance mode at room temperature in the wave number range 4000-200 cm-1. Horiba FluoroMax-4 spectrometer used for 

Photoluminescence (PL).  

4. Result and discussion  

The focus of this article is the annealing dependency of Ag doped CdS thin film properties because the temperatures and concentration play 

the important role change to structural and optical parameter of thin film. The structural properties of crystal were studied by XRD utilizing 

the Cu-Kα radiation.  

4.1XRD Data Analysis: -  

The XRD is considered as a non-destructive technique for studying the crystallographic and structural properties of materials. The XRD 

spectra of nine Ag doped CdS thin film having 100,200,400 temperatures. The XRD pattern of annealed CdS samples exhibits prominent 

broad peaks at 2θ values of 26.70, 440 and 520 which could be indicated scattering from the (111), (220) and (311) cubic CdS planes, 

respectively, suggesting that the particles are in cubic  (zinc bland phase) form and are in good agreement with the reported data on CdS 

[14]. No peak attributable to other phases defined Ag completely dissolves in CdS. The broadening of the diffraction peak provides 

information about crystalline size. As the width increases, the particle size decreases and vice-versa [15].   
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                       Fig 2 : Diffractogram graph (a, b, c) undoped CdS , (d, e, f )  CdS + 1% Ag, (g, h, i ) CdS + 5% Ag annealed at 100°C, 200°C, 

400°C respectively. 

The Debye Scherer equation, which is based on the full width at half maximum (FWHM) of the diffraction peaks has been used to calculate 

the average crystallite size [19], is given by 

                                                                        tDS = 0.94λ/ βhkl cos (θ) 

Where tDS is the average crystallite size, λ is the wavelength of the Cu kλ radiation which has the value 0.15406 nm, βhkl is the FWHM of the 

diffraction peaks corresponding to the crystal face (h k l) and θ is the angle of diffraction or Bragg angle.  
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 Fig 3: WH Plot corresponds to the samples:  First row represents undoped CdS, Second row represents CdS + 1% Ag, third row represents 

CdS + 5% Ag, annealed sample at 1000C, 200°C, and 400°C respectively. 

 

Modified sheerer formula also used for calculate crystalline size 

                                                                                    
 

    
   

  

 
 

 The strain in the samples and the average crystallite size are calculated from Williamson-Hall (WH) analysis. To incorporate the impact of 

both the crystallite size as well as micro strain, WH analysis is ideal [16, 17, 18]. The WH relation is based on the uniform distortion model 

(UDM) which assumes uniform distribution of crystalline strain in all directions and can be represented by the following equation:   

                                                  

                                                                            β        θ   
 λ

    
        θ 

     Here βhkl is the FWHM of the XRD peak corresponding to the (h k l) plane [19, 20]. k is a fitting constant and is considered to be 0.9 in 

the particular case. The micro strain ( ) in the crystal is calculated from slopes of the trend lines obtained after fitting the measured data 

points with WH relation while the average crystallite size (tWH) is estimated from y-intercept of the trend line. The negative slope of the 

trend line indicates a lattice compression whereas the positive one refers to tensile micro strain. The measured XRD data obtained from the 

cadmium sulphide samples are fitted with the WH relation. The WH plots for the annealed samples are shown in the figures: 3. the micro 

strain and the average crystallite sizes of the samples calculated from WH plots are listed in the Table 4. The dislocation density of undoped 

and doped cadmium sulphide samples which is a measure of the number of dislocations in a unit volume of a crystalline material is 

determined by the formula δ = 1/(t)2 where t is average crystallite size determined from the Debye Scherer formula. Calculated crystalline 

size above three methods tabulated in below table: 2. The crystallite size of undoped CdS decreases at moderate temperature but high 

temperature and concentration size increases due to compressibility and ion exchange. In this investigation it is possible to conclude that the 

CdS films having good crystalline and structural parameter can be synthesized using a simple spin-coating technique and the crystallinity of 

the spin-coated CdS film can be tuned by the annealing effect [21]. 

 

Sr. No. Annealed Sample  Strain ( ) Dislocation 
Density 

(lines/m2) 

Crystallite size (tDS) 
(in nm) 

Crystallite size 
(tMS) (in nm) 

Crystallite size 
(tWH) (in nm) 

1. Undoped CdS at 100°C 0.00327 

 

0.022551 

 

7.40732 

 

8.173329 

 

8.569468 

 

2. Undoped CdS at 200°C 0.00186 

 

0.023597 

 

6.952499 

 

7.312874 

 

7.446509 

 

3. Undoped CdS at 400°C 0.01134 

 

0.018817 

 

14.35825 

 

17.41856 

 

35.82791 

 

4. CdS + Ag1% at 100°C 0.00124 

 

0.020262 

 

7.588841 

 

7.923447 

 

7.855751 

 

5. CdS + Ag1% at 200°C 0.00951 
 

0.019544 
 

9.409317 
 

11.6995 
 

18.9937 
 

6. CdS + Ag1% at 400°C 15.72041 

 

0.013063 

 

16.13231 

 

16.12364 

 

15.72041 

 

7. CdS + Ag5%  at 100°C 0.00366 
  

0.026139 
 

6.931807 
 

7.675829 
 

8.065969 
 

8. CdS + Ag5% at 200°C 0.00217 0.009407 11.7437859 12.68419008 13.40948 
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9. CdS + Ag5%  at 400°C -0.00611 

 

0.017218 

 

9.36698 

 

6.926512 

 

5.586382 

 

      

Table 2: The estimated values of strain ( ), crystallite size calculated from WH plot (tWH), from Debye – Scherer formula (tDS), from 

Modified Scherer formula (tMS), dislocation density (δ) from the W-H analysis. 

                               

4.2. Optical Characteristics.  

Annealing treatment to CdS films affect the electronic transitions in the material which is deduced by studying the optical properties of these 

thin films. Figure: 4 (a),(b), (c), represents the band gaps of annealed Ag-doped CdS thin films and pure CdS films at different temperature 

100 °C, 200°C, 400°C respectively. Since annealing treatment can improve the structure and quality of the films, it should also affect the 

transmittance of the films and therefore change its optical band gap [35]. 
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Fig 4: (a) (b) (c) shows optical Energy Band Gap (Eg) of undoped CdS, 1% Ag doped CdS, 5% Ag doped CdS thin film with 1000C, 2000C 

4000C temperature. 

Regarding the extrapolation of the linear region of the curves to the horizontal axis intercept, the recorded values of energy gap shows below 

table: 

Sample name Annealing at °100 C Annealing at °200 C Annealing at °400 C 

Undoped CdS film 2.27 eV 2.13 eV 2.12 Ev 

CdS + 1%Ag 2.31 eV 2.00 eV 2.09 Ev 

CdS + 5%Ag 2.24 eV 2.06 eV 2.00 eV 

 

Table 3: Energy Band Gap of undoped CdS film, CdS + 1%Ag and CdS + 5%Ag annealed at different temperatures 

The net effect of this absorbance spectra can be well understand by the classical relation connecting the absorption coefficient α and optical 

band gap Eg by Tauc Relation [38]. 

                                                                   (αhν)2 = A (hν – Eg)
n                          …   (1) 

 Where, α is probability parameter for transition, hν incident photon energy, n is transition coefficient and Eg is energy band gap value which 

can be estimated from plot between (αhν)2 verses (hν). Here n= 2, which indicates that CdS is a direct allowed band gap material and the 

characteristic electronic transition between the valence and conduction bands in CdS semiconductor is direct transition. From the 4(a), 4(b), 

it can be seen that the band gap decreases as the annealing temperature is increased from 100 °C to 200 °C, may be due to variation in 

physicochemical properties such as crystallite size, defect-induced band tailing, creation of impurity states, donor level degeneracy, surface 

morphology, and compositional modifications up to certain extent [7, 26, 27, 32, 33]. Annealing provides possibility for ionic displacement 

in materials which can create large number of lattice defect like ionic vacancies, and so forth, these defect ( such as voids, interstitials, 

dislocations, strains, etc) can act as trap centers and affect the optical absorbance. Therefore, decrease in optical band gap (as mentioned in 

Table:2) can be primarily associated with defect-induced band tailing and donor level degeneracy due to creation of localized energy states 

near the band edge [7, 28]. This is because when annealing temperature is provided to the thin films it is gained by almost all the atoms of 

the material thereby due to thermal vibrations the atoms may have been displaced from their original positions and hence by colliding 

among themselves they create vacancies, interstitials, and so forth [29]. These defects can act as trapping centers and affect energy band gap 

[30].The results confirm that Ag substitutes Cd sites more as compared to interstitially at lower doping and Ag enters interstitially more as 

compared to substitutionally at higher Ag doping in the substitutionally position. Essentially, it acts as an accepter and at the interstitial 

position, it acts as a donor. Consequently, it produces donor and accepter levels below and above the conduction and valence band, 

respectively. Thus, the decrease in energy gap of the film after Ag doping is attributed to the creation of additional energy levels in the CdS 

film’s energy gap, which results in the broadening of the band of the film and hence decreases its energy gap [34]. Doping involves adding 
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impurity atoms to semiconductor crystals, which creates an extra energy level near the conduction or valence band edges. However, when 

annealing temperature is increased from 200 °C to 400 °C, the energy band gap increases as opposed to the previous trend. This is attributed 

to the fact that grain size increases and Eg is closer to the bulk material, indicating that annealing at a higher temperature is beneficial to the 

agglomeration of the film grains. 
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Fig.5: Absorbance spectra of (a) undoped CdS at different annealed temperatures. Fig.(b): Absorbance spectra of 1% Ag doped CdS at 

different annealed temperatures. Fig.(c) : Absorbance spectra of 5% Ag doped CdS at different annealed temperatures. 

Absorption spectra of the CdS thin films,  1% Ag doped CdS film , 5% Ag doped CdS film are measured in the UV-visible regions as a 

function of the substrate temperature in the figures (a), (b), (c) respectively. Figure shows typical absorption spectra for the investigation of 

CdS thin films. It can be observed that the absorption edge shifts continuously to longer wavelength with increase in the substrate 

temperature. The highest values of the optical absorption are achieved for film deposited at room temperature. Interference maxima and 

minima due to multiple reflections on the film surfaces can be observed in the transmission spectra. The appearance of interference fringes 

in these spectra indicates the excellent surface quality and films are free from any in homogeneity [43].The sharp decrease in the optical 

absorption at the longer wavelength (λ: 540 nm – 620 nm) is resulted from the excitation of charge carriers across the optical band gap (Eg : 

2 eV – 2.3 eV).                                                                                                                                                     

4.3. Photoluminescence (PL) spectroscopy:-  

The effect on energies and dynamics of photo-generated charge carriers as well as nature of the emitting states were studied using 

photoluminescence (PL) property of undoped and Ag doped CdS.   
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                                    Fig. 6: Photoluminescence spectra of  (a) undoped CdS thin film, (b) 1% Ag doped CdS thin film, (c) 5% Ag doped 

CdS thin film annealed at 100 °C, 200 °C, 400 °C. 

Fig.6 shows PL spectra of undoped, 1% Ag and 5% Ag doped CdS thin film at different annealing temperatures1000, 2000, 4000c 

respectively.  The peak centred at 721 nm with excitation wavelength kept at 480 nm, All the undoped and doped CdS films are also known 

to show a broad PL band in the range ∼700–800 nm , particularly at 721 nm (1.72 eV), which is in good agreement  with the literature [11]. 

This band is attributed to the complex defects including the cadmium vacancy [12]. It is also observed that the defect PL decreases on 

annealing [35, 41]. Here in all the figures 6 (a), (b), (c) PL a common spectra band is observed at 1.72 eV (~ 721 nm ), 2.36 eV ( ~ 525 nm ), 

1.90 eV (~ 653 nm) with the first one is prominent one and the rest two are lower in peak intensity. However, In Figure (a), (b), (c) the peak 

intensity at the band 2.36 eV and 1.90 eV are not shown here. The PL intensity at 1.72 eV is attributed to the neutral complex concentration 

[39, 40]. The width of the emission bands of doped CdS also becomes more broaden than that of pure CdS. The effect on emission band of 

metal Ag doped CdS may attribute to the metal Ag content. Thus PL data also support the understanding from XRD that there is a 

significant improvement in the crystalline quality on annealing. 
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4.4. FTIR Analysis:- 

Molecular structure of the undoped and Ag doped (1% and 5%) CdS were investigated in the near IR, mid IR, far IR region nanoparticles 

over the range of 500-4000 cm-1. The IR spectra suggest that interaction between pure CdS and metals are confirmed and, formed the nano 

composites. The IR spectra of composite samples were recorded using ATR method [41]. Bond formation between the elements tabulated in 

table: 5, 6, and 7 for corresponding undoped, 1% Ag and 5% Ag doped CdS thin films. 
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       Fig. 7(a): FTIR spectrum of undoped CdS film. Fig 7(b) 1% Ag doped CdS thin film Fig 7(c) 5%Ag doped CdS thin film 

For the annealed temperature 100 °C For the annealed temperature 200 °C For the annealed temperature 400 °C 

Position of 

Bands (in cm-1) 

 

Assignment of 

bands 

Position of 

Bands (in cm-1) 

 

Assignment 

 of bands 

Position of 

Bands (in cm-1) 

 

Assignment 

of bands 

597 -C=O Stretching 597 -C=O Stretching 1528 -NH  Bending 

1083 -S=O Stretching 828 -PO Asymmetry C 

stretching 

1699 -C=O Stretching 

1245 -C=O Stretching 929 -C-OH Out of plane 

bending 

2371 -BH Stretching 

1525 -C=S Stretching 1245 -CO Stretching   

1695 -C=O Stretching 1512 -N=O Stretching   

2873 -C-H Stretching 2857 -C=H Symmetry 

stretching 

  

 

                   Table 5: The wave number and chemical bond related to transmittance peak in the IR spectrum for undoped CdS. 

 

For the annealed temperature 100 °C For the annealed temperature 200 °C For the annealed temperature 400 °C 

Position of 
bands(in cm-1) 

 

Assignment 
of bands 

 

Position of 
Bands (in cm-1) 

 

Assignment 
of bands 

Position of 
bands(in cm-1) 

 

Assignment 
of bands 

604 -CS Stretching 548 S-S Stretching 822 -NCS Bending 

824 POC Stretching 608 C=O Bending 935 -C-O-H Bending 

1088 --PH2 Bending 1523 CN Stretching 1096 -C-O-C Stretching 

1242 Aliphatic P=O 

Stretching 

1694 Aromatic ketone 

C=O Stretching 

1241 -C-O Stretching 

1295 SO2 Asymmetric 

bending 

  1459 -CH3 Asymmetric bending 

1454 CH3Asymmetric 

bending 

  2874 C-H Stretching 

1640 C=O Stretching     

2858 -CH Stretching     

 

Table 6: The wave number and chemical bond related to transmittance peak in the IR spectrum for 1% Ag doped CdS film. 

For the annealed temperature 100 °C For the annealed temperature 200 °C For the annealed temperature 400 °C 

Position of 
bands(in cm-1 ) 

 

Assignment 
of bands 

 

Position of 
bands(in cm-1 ) 

 

Assignment 
of bands 

Position of 
bands(in cm-1 ) 

 

Assignment 
of bands 

934 Out of plane –OH 
stretching 

1097 -C-O-C Stretching 1523 -C-N Stretching 
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1245 -C-O stretching 2361 Antisymmetric 

mode of CO2 

2925 -CH2 

Asymmetric 

Stretching 

1453 -CH3 Asymmetric 
Bending 

2867 Methyl –CH 
Stretching 

3739 Terminal 
silanol group 

(SiOH) 

2875 Methyl Asymmetric –

C-H Stretching 

    

 

Table 7: The wave number and chemical bond related to transmittance peak in the IR spectrum for C 5% Ag doped CdS film. 

The FTIR spectrum of thin film samples shows different transmittance peaks related to different chemical bonds for the 5% Ag doped 

nanostructure CdS films. The variation of Cd-S bond formation with annealing temperature was investigated by studying the wave number 

617.22 cm-1. The FTIR interpretation is majorly done with the help of “Infrared Spectroscopy: Fundamentals and Applications “Book, 

written by Barbara Stuart. Over all, the relative intensity of all metals doped CdS increases as compared to the intensity of pure CdS QDs 

which is suggesting the improvement of crystallinity in CdS due to involvement of metals [39]. The authors have observed from Fig. 7(a), 

(b), (c) that as the annealing temperature increases from 100 °C to 400 °C, the transmittance peaks becomes lesser, this indicates that 

stretching and bending or the vibration decreases. This Study indicates that the Cd-S and Ag-S bond formation also increases with the 

annealing temperature. 

5. Conclusions:- 

Ag doping in CdS thin films can be achieved by cost-effective chemical route. In the present work investigate structural and optical 

properties of pure CdS; Ag doped CdS thin films by spin coating method. In structural investigation represent crystalline size decreased with 

high temperature no more peaks shows completely dissolve Ag metal in CdS. The analysis of optical absorption spectra revealed an allowed 

direct transition for undoped as well as silver doped CdS films. The Energy band gaps lies in the range 2.00 eV to 2.3 eV. The significant 

observation is that as annealing temperature is increased, the band gap gets decreased; also as the doping is increased, the band gap gets 

decreased. Decrease in band gap shows defect-induced charge transportations. The PL intensity at 1.72 eV is attributed to the neutral 

complex concentration. In the FTIR spectrum, as the increasing temperature as well as concentration revealed strong bond formation and 

less vibration.  
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