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OML752 ELECTRONIC MATERIALS 

DETAILED SYLLABUS 

OBJECTIVE:  

• Understanding the various materials and its properties contribution towards electrical 

and electronics field. This course covers the properties of materials behind the 

electronic applications.  

UNIT I INTRODUCTION  

Structure: atomic structures and bonding, types of bonding, band formation. Defects and 

imperfections in solids: Point, Line and Planer defects; Interfacial defects and volume defects. 

Classification of materials based on bonding: conductors, semiconductors and insulators. 

UNIT II CONDUCTING MATERIALS 

Introduction, factors affecting the conductivity of materials, classification based on conductivity 

of materials, temperature dependence of resistivity, Low resistivity materials (graphite, Al, Cu 

and steel) and its applications, high resistivity materials (manganin, constantin, nichrome, 

tungsten) and their applications. Superconductors: Meissner effect, classification and 

applications.  

UNIT III SEMICONDUCTING AND MAGNETIC MATERIALS  

Semiconductors: Introduction, types of semiconductors, temperature dependence of 

semiconductors, compound semiconductors, basic ideas of amorphous and organic 

semiconductors. Magnetic Materials: classification of magnetic materials, ferromagnetism-B-

H curve (Qualitative), hard and soft magnetic materials, magneto materials applications.  

UNIT IV DIELECTRIC AND INSULATING MATERIALS 

Dielectric Materials: Introduction, classification, temperature dependence on polarization, 

properties, dielectric loss, factors influencing dielectric strength and capacitor materials, 

applications. Insulators: Introduction, thermal and mechanical properties required for 

insulators, Inorganic materials, organic materials, liquid insulators, gaseous insulators and 

ageing of insulators, applications. 

UNIT V OPTOELECTRONIC ANDNANO ELECTRONIC MATERIALS 

Optoelectronic materials. Introduction, properties, factor affecting optical properties, role of 

optoelectronic materials in LEDs, LASERs, photodetectors, solar cells. Nano electronic 

Materials: Introduction, advantage of nanoelectronic devices, materials, fabrication, 

challenges in Nano electronic materials.  
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OUTCOME:  

• With the basis, students will be able to have clear concepts on electronic behaviors of 

materials  

TEXT BOOKS:  

1. S.O. Kasap “Principles of Electronic Materials and Devices”, 3rd edition, McGraw-Hill 

Education (India) Pvt. Ltd., 2007.  

2. W D Callister, “Materials Science & Engineering – An Introduction”, Jr., John Willey & Sons, 

Inc, New York, 7th edition, 2007.  
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