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Theory (3 credits: 45 Hours)  Max. Marks: 75, Min Marks:27 

Course Objectives:  

 Introduce variety of materials to the students having significant technological importance.  

Learning outcomes:  

After completing this course, the student is expected to learn the following 

 Properties of wide variety of materials used in electronic industries.  

 Know the chemistry of the ceramcs and glasses used in our daily life. 

 Know the cncept of the nanomaterials and their types alongwith their applications.  
 

Unit I. Electric and magnetic materials     (15 Hours) 

Semiconductors: intrinsic and extrinsic, pn Junction, pn junction-based devices, injection laser 

Superconductors: characteristic properties (zero resistance, meissner effect, heat capacity, 

thermal conductivity, Josephson effect. Applications of superconductors. 

Dielectric materials: Dielectric constant, piezo-, pyro-, and ferroelectric materials and their 

applications. 

Magnetic Materials: Diamagnetic, paramagnetic and ferromagnetic materials, Temperature 

dependence of magnetization in different magnetic materials. 

 

Unit II. Ceramics and Glasses      (15 Hours) 

Ceramics:Definition and classificationof ceramics, refractories, ceramic coatings (glazed and 

enamels).Applications of ceramics. 

Glass:Glassy state and its properties, classification (silicate and non-silicate glasses), 

Manufacture and processing of glass. Composition and properties of the following types of 

glasses: Soda lime glass, lead glass, armoured glass, safety glass, borosilicate glass, 

fluorosilicate, coloured glass, photosensitive glass. 

 

Unit III. Novel Materials       (15 Hours) 

Liquid crystals:Mesomorphism, types of liquid crystals, molecular structural requirements of 

liquid crystals. Applications of liquid Crystals: Liquid crystal display (LCD), Thermography and 

optical imaging  

Conducting polymers: Introduction and synthesis, electric and electronic properties. 

Nanomaterials: Introduction, synthesis (top-down approach, bottom up approach), examples of 

nano structures, nano-fibres, nano wires, quantum dots, nano tubes, applications and challenges 

in nanoscience and technology 



 

Tutorials (1 credits: 15 Hours)  Max. Marks: 25, Min Marks:9 

1. Using online videos understand the properties of superconductors and their applications; 

the generation of electricity by piezoelectric effect as a solution to energy requirements 

and hysteresis in the ferromagnetic materials with emphasis of its effect on their 

applications.  

2. Prepare a chart indicating the composition of the variety of glasses, their properties and 

consequent applications. 

3. Understand the design and working of LCD through construction of 8 and 16 segment 

cells and then extend it to the matrix cells. 
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