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 A thin film is a layer of material ranging from fractions of a 
nanometer (monolayer) to several micrometers in thickness. 
Thin film technology is a "self organizing" structural evolution.  

 Ex: In ancient times, people already knew how to beat gold into 
a thin film (< 1 μm thickness) with hammers and knew how use 
this "gold leaf" for coating allkinds of stuff. 
 



 
 
 
 

   Ultra thin films               Very thin films             Thick films 
       (50-100 Å)                      (100 - 1000 Å)               (>1000 Å) 

 
Homogeneous solid material  into  two directions (x,y)  
 z- thickness of the film. 
Bulk to thin.  
Electrical and optical properties 
Reliability of performance. 

 
 

Thin Films 
 



 
Mainly used for: 
 
1. Electronic semiconductor devices. 
2. Optical coating. 
 
 Examples: 
 
 Household mirror. 
 Two way mirrors. 
 Larry bell. 

 

    Applications 



 
 Examples: 
 
 AR coating. 
 Thin film drug delivery. 
 Dye-sensitized solar cell Ceramic thin films. 
 Thin film photo voltaic cells. 
 

 

    Introduction  Applications 



 Thin film technology involves deposition of individual molecules or 
atoms.  

 “Uniform ultra-thin film coatings onto stents, catheters, balloons, 
endoscopic instruments, pacemakers, heart valves, glucose monitors, 
sensors, medical textiles, blood collection tubes, surgical implants. 
orthopedic implants, and diagnostic devices”.  

  





 





 



Electro deposition method 



Electro deposition method 

The role of the reference electrode is to establish a stable 

potential.  

On the other hand, the function of the counter electrode is to 

convert ionic conduction in the electrolyte to electronic 

conduction by electrochemical reaction.  

Deposited material properties, i.e., structural, electrical and 

optical properties of the film were influence by several 

parameters, such as ionic concentrations, stirring rate, 

temperature, pH, and deposition voltage and deposition time. 



Chemical bath deposition. 
 
  



 The technology is based on slow controlled 

precipitation of the desired compound from its ions in 

a reaction bath solution. 

 

Advantages of CBD:  

 

The advantages of the CBD techniques are low cost, 

large area deposition and relatively low deposition 

temperature (usually less than 80oC). 





Spray pyrolysis technique involves spraying of a 

solution containing soluble salts of the desired 

compound on to preheated substrates, where the 

constituents react to form a chemical compound.  

 

The basic principle involved in spray pyrolysis 

technique is pyrolytic decomposition of salts of a 

desired compound to be de deposited.  

 



Spray pyrolysis is a simple and low-cost technique 
for the preparation of semiconductor thin films.  

 
It has capability to produce large area, high quality 
adherent films of uniform thickness. 

 
Spray pyrolysis does not require high quality targets 
and /or substrates nor does it require vacuum at any 
stage, which is a great advantage if the technique is to 
be scaled up for industrial applications.  

ADVANTAGES 



 
 

 

•Uniform films over large area. 

• Irregularly shaped surfaces. 

• Non equillibrium alloys. 

• Minimal quantity of electrolytic solution used. 

 

Key advantages of every method 
 



Key advantages of every method 

•Prevents overheating. 

• Wide range of industrial experience. 

• Attractive in terms of cost, high throughput and 

scalability . 







 





 



 



 



 



 



 CVD 
 Reactive gases interact with substrate 
 Used to deposit Si and dielectrics 
 Good film quality 
 Good step coverage 

 PVD 
 Used to deposit metals 
 High purity 
 Line of sight  
 



 



 



 



 



 



 





 Simple fabrication  
  Requires low fabrication temp (300 °C) 
 Manufacturing requires little materials. -thin cell to 

crystalline thickness= 1 to 300  
 Flexible/ non-breakable o High voltage can be obtained  
  No infrastructure needed to support cells  
 Cell can double as building material (roofing tiles, walls, 

etc)      



 Thin-film Batteries: Thin-film printing technology is being 
used to apply solid-state lithium polymers to a variety of 
substrates to create unique batteries for specialized 
applications. Thin-film batteries can be deposited directly 
onto chips or chip packages in any shape or size. Flexible 
batteries can be made by printing onto plastic, thin metal 
foil, or paper. 



 



 















1. Forgive yourself for past mistakes. 
2. Focus on your positive attributes. 
3. Follow the example of successful people. 
4. Become a self-talker. 
5. Exhibit a good attitude. 
6. Get plenty of rest. 
7. Make your work/study skills your own. 
8. Practice your talents. 
9. Become physically fit. 
10. Learn new things. 
11. Improve your personal relationships. 
12. Dress well!!!! 
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