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    Objective: 
1. To provide basic knowledge and concepts of Semiconductor materials and devices. 
2. To facilitate students learn on the physical principles and operational characteristics of 
Semiconductor devices and some of its important applications. Pre-requisites: Basic 
understanding of semiconductors. 
 
     Outcomes: 
 Ability to apply basic concepts of Inorganic and Organic Semiconductor 

materials for electronic device application in modern electronic industry. 

 Detailed knowledge of various classifications and applications to VLSI, LEDs 
and solar cells. 

 Holistic view of the latest progress in two-dimensional (2D)-one-dimensional 
(1D) and nano materials. 

 Emphasis on nano-electronic applications such as Schottky barrier transistors, 
flexible Electronics. 
 
Unit I: (12 Hours) 
 Inorganic and Organic Semiconductor: Energy bands, carrier transport, mobility, drift-    
diffusivity, excess carrier, injection and recombination of the excess carriers, carrier 
statistics;   High field effects: velocity saturation, hot carriers and avalanche breakdown. 
 
  Unit II: (12 Hours) 
 Majority carrier Devices: MS contacts rectifier and non-rectifier, MIS structures, 
MESFET,  hetero-junction, HEMT and band diagrams, I-V and C-V characteristics. 
 
  Unit III: (12 Hours) 
MOS structures: Semiconductor surfaces; The ideal and non-ideal MOS capacitor band 
diagrams and CVs; Effects of oxide charges, defects and interface states. MOSFET: 
Structures and Device Characteristics, Short-Channel effects. Charge coupled Devices 
(CCDs), application to VLSI. 
 
 Unit IV: (12 Hours) 
 Nonvolatile Memory Device. Optoelectronic Devices: solar cell, photo detectors, LEDs, 
laser diodes. Nano structures and concepts: quantum wells, supper lattice structures, 
nanorod, quantum dot, CNTs, 2D materials: grapheme, BN, MoS2 etc, matamaterials. 
  UNIT-V: (12 Hours) 

Multistage Amplifiers: BJT at high frequencies, frequency response of RC coupled 

amplifiers and transformer coupled amplifier. 
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List of Experiments  
1. To study the Hall Effect: determine the Hall coefficient, type of semiconductor 
and 

Keithley. 
7. I-V characteristics measurement of a p-n diode/LEDs using Keithley - calculate 
its ideality factor. 
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using Keithley. 
6.  To design a relaxation oscillator using UJT and plot the I-V characteristic of 
UJT using 

voltage (I-V) characteristic of MOSFET using Keithley. 
5. To design a phase controlled rectifier using SCR and plot the I-V characteristic of 
SCR 

method. 
4. To design a MOSFET as switching regulator for given duty cycle and plot the 
current- 

semiconductor sample. 
3. To determine the resistivity of the given semiconductor specimen using Vander 
Pauw 

carrier concentration in the given semiconductor sample. 
2.  To study the four probe method: calculate the resistivity and energy band gap of 
given 
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