
Course 1. Thin Film deposition Technology (Credit: 4) Sem-III 

1. Physical vapor deposition (PVD):       (15) 
Introduction, vacuum pumps and systems, Physics and chemistry behind evaporation, 
film thickness, uniformity and purity, evaporation hardware and techniques; thermal, e-
beam etc. sputtering; RF, DC, DC magnetron sputtering, hybrid and modified PVD 
processes, advantages of PVD, disadvantages of PVD.  
 

2. Chemical vapor deposition (CVD):       (15) 
Introduction, reaction types, thermodynamics of CVD, gas transport and growth kinetics, 
CVD process and basic systems; Low-Pressure CVD (LPCVD), Plasma-Enhanced C VD 
(PECVD), Atmosphere-Pressure CVD (APCVD), Metal-Organic CVD (MOCVD), 
advantages of CVD, disadvantages of CVD.  
 

3. Spray deposition techniques:       (15) 
Introduction, basic instrumentation, different type of spray techniques; spray pyrolysis 
technique, electrospray deposition technique, electro-spin deposition technique, spray 
printing, advantages and disadvantages of spry deposition techniques.  

 
4. Other techniques:         (15) 

Electroplating, Spin coating, Sol gel, Langmuir Blodgett (LB) Techniques, Epitaxial Film 
Growth, SILAR technique, Doctor blade technique etc. their introduction, basic 
instrumentation, varying parameters, their advantages and disadvantages.  
 
References: 
1. “The Material Science of thin films” by Milton Ohring. 
2. “Coatings on Glass” (volume 6) by H. K. Pulker. 
3. “Langmuir Blodgett films” (volume 3) by C. W. Pitt, G. G. Roberts.  
4. “Handbook of thin film Technology” by Frey, Hartmut, Khan and Hamid R. 
5. “Thin film Technology and Application” by K. L. Chopra & L. K. Malhotra. 
6. “Deposition Technology for films and coatings” by Rointan F. Bunshah. 
7. “High vacuum techniques” J.Yarwood (Chapman & Hall) 1967. 
8. “Vacuum technology” A.Roth (North-Holland Publishing Company, Amsterdam) 

1982 
 

 
 
 

  



 
Course 2. Modern analytical techniques: (Credit: 4) Sem-IV 

 
1. Spectroscopic techniques: principle, instrumentation and analytical 

application:         (15) 
Introduction to spectroscopic techniques, different type of spectroscopic 
techniques; UV-VIS spectroscopy, IR spectroscopy, Raman spectroscopy, 
NMR spectroscopy, Mass spectroscopy (MS), Atomic Absorption 
Spectroscopy (AAS), Inductively Coupled Plasma-Optical emission 
spectroscopy(ICP-OES)/AAS/MS etc. fundamental, principle, basic 
instrumentation, operation and their application. 

 
2. Chromatographic technique: principle, instrumentation and analytical 

application:        (15) 
Introduction to chromatography, fundamental, principle, basic 
instrumentation, different type of chromatographic techniques; gas 
chromatography (GC), Liquid chromatography (LC), High Performance 
Liquid Chromatography (HPLC), Thin layer chromatography, electrophoresis 
etc.  
 

3. Structural and Microscopic Techniques:    (15) 
Structural technique: 
Introduction, interaction of light with matter, x-ray tube, different type of x-
ray analytical techniques; X-Ray diffraction (XRD), X-Ray photoelectron 
spectroscopy (XPS), X-Ray fluorocence spectroscopy (XRF) etc. principle, 
basic instrumentation, data analysis and applications.  
Microscopic technique:       
Introduction to microscopic techniques, different techniques; ordinary 
microscope, Scanning Electron Microscopy (SEM),  Atomic force microscopy 
(AFM), Transmission Electron Microscopy (TEM) etc. their principle, 
instrumentation, data analysis and applications.  
 

4. Thermo gravimetric techniques:        (15) 
Introduction to thermo-gravimetric analysis (TGA), differential scanning 
colorimetry (DSC) and differential thermal analysis (DTA) etc.principle, basic 
instrumentation and its application. 

References: 

1. “Principle of Instrumental Analysis” by Douglas A. Skoog. 
2. “Instrumental Methods of Analysis” (6th edition) by Hobert. H. Willard, Lynne L. 

Merritt. Jr. John A. Dean and Frank A. Settle. Jr.  
3. “Handbook of X-ray photoelectron Spectroscopy” by John. F. Moulder, William F. 

Stickle, Peter E. Sobol and Kenneth D. Bomben. 
4. “Atomic absorption spectroscopy” by  B.Welz (VerlagChemie, New York) 1976. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exam pattern for the courses started in USIC 
 
Course 1: THIN FILM DEPOSITION TECHNOLOGY. (Sem-III) 
        
Course 2: MODERN ANALYTICAL TECHNIQUES.  (Sem-IV) 
        
 

The exam pattern for the above course will be on the basis of 80:20, wherein 20 marks will be 
allotted for the continuous internal evolution and 80 marks for written examination. The standard of 
passing will be minimum 40% separately for each head.  The examination will be conducted by the USIC 
department and marks will be communicated to examination section.  
 
The format for the question paper is as; 
 
Q1. Multiple choice question (MCQ)/ True–falls/ fill in the blanks                       (20 marks) 
Q2. Short answer types question any four.              (20 marks)  
Q3 to Q6. Long answer type questions and to be attempted any two           (20 marks each) 
 
 
       
  
 
  
 

 


