
Preparation and Characterization of 

II-VI Group Thin Films 
 

 

 
 

By 
 

ADNAN NAZIR 
  
 
 
 

 

 
SCHOOL OF CHEMICAL AND MATERIALS 

ENGINNERING 
(SCME), 

NATIONAL UNIVERSITY OF SCIENCES AND 
TECHNOLOGY 

(NUST) 
H-12, ISLAMABAD, PAKISTAN 

2010. 



Preparation and Characterization of II-VI Group Thin Films 
 
 

 
 
 
 

By 
ADNAN NAZIR 
MSPhD-MS-E-12 

(MS Session: 2008-2010) 
 

Supervised By 
Prof. Dr. ASGHARI MAQSOOD 

 
 

A Thesis submitted to 
Department of Materials Engineering, 

In partial fulfillment of the requirements for the degree of 
 
 

MASTERS OF SCIENCE (MS) 
In 

MATERIALS AND SURFACE ENGINNERING 
 

 
 

SCHOOL OF CHEMICAL AND MATERIALS ENGINNERING 
(SCME), 

NATIONAL UNIVERSITY OF SCIENCES AND TECHNOLOGY 
(NUST) 

H-12, ISLAMABAD, PAKISTAN 



 
 

 
 
 
 
 
 

In the name of ALLAH, the Beneficent, the Merciful. 
 

  
 



 
 

 
 

To my old man Nazir Ahmad 
Who kept my chin always up in every journey of life. 



ACKNOWLEDGEMENTS  
 

All eulogizes for Allah Almighty, Who blessed the man with wisdom to explore 
mysteries and sources of his creation for the benefits of mankind. 

I am deeply indebted to my supervisor Prof. Dr. Asghari Maqsood, whose 
contributions, endeavors, detailed comments and insight have been of great value to 
me. In fact I feel credit to be a part of her research group. I am thankful to Dr. 
Nazar Abbas Shah, who made me confident enough to complete my experimental work 
by facilitating with equipped lab and valuable guidance.  

I am extremely gratified to Dr. M. Bilal Khan, Dean SCME, NUST and 
Dr. Mujahid, H.O.D, for their encouragement and providing access to departmental 
facilities. I also acknowledge Dr. Zulfqar and Husnain Bhai for their timely help at 
each instant, especially in characterization of samples. I always remember the 
patience of Mr. Khalid Akbar (XRD Lab) and Mr. Shams-ud-din (SEM Lab) 
for their assistance in performing experiments. 

Thanks to my all class mates especially Aftab, Umair and Rahim Jan for 
fruitful discussions and company as well. I will not leave the place without mentioning 
about my lab fellows Rizwan and Sajid who were always there to help me. My 
roommates, Saeed and Sarim, thank you for every thing. 

I am really in my father’s debt who always kept my pocket healthy otherwise I 
was not eligible to pass through. In the end, heartiest gratitude to my family and my 
fiancée who were always with me in this journey. I got here just because of you all. 

 
 
 

Adnan Nazir Cheema  



ABSTRACT 
Cadmium Sulfide (CdS) polycrystalline thin films were grown on corning glass substrate by 

Close Spaced Sublimation (CSS) technique. Films were immersed in low concentrated 

(0.1g/100mL) AgNO3–H2O solution (ion-exchange process) at room temperature to get Ag-

doped films. The structural and morphological investigations were performed by means of 

X-ray diffraction (XRD) technique, scanning electron microscopy (SEM), energy dispersive 

X-ray spectroscopy (EDX) and atomic force microscopy (AFM).  Structural study showed 

that the deposited films exhibit a polycrystalline structure with <111> as preferred 

orientation. Optical and Electrical measurements were examined by UV-VIS/NIR 

spectrophotometer (Perkin Elmer Lambda 900 ) and Hall apparatus, respectively. The 

structural, optical and electrical properties of these films were analyzed as a function of the 

film thickness and Ag-concentration (mass %). The deposited films showed that the value of 

resistivity decreased with increasing thickness and Ag-concentration as well, manifesting the 

semi conducting behavior of the films. The structural study showed that with increase in film 

thickness grain size increased but optical transmission slightly decreased. 
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