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PHYSICS OF SEMICONDUCTORS (POS) 
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With effect from the academic year 2025-26 (R25 Regulations) 

To appreciate the merits of quantum 
mechanics over classical mechanics. 

To arrive at the expression for carrier 
Concentration in semiconductors and 
analyze various semiconductor devices 
To comprehend lasing action and 
relate the use of lasers in optical 
fiber communication 

DEPARTMENT OF PHYSICS 

Marks:40 Exam Dåration:90 min 

To introduce basics of quantum 
computing 

Course Objectives 

(Course Code: U25BS110PH) 
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PO6 

Marks:60Exam Duration: 3hrs 

Chairman,BoS in Physics & 
Head, Department of Physics 

SEE 

To apply quantum mechanical laws and 
interpret quantum tunnelling 
phenomenon. 

Course Outcomes 

To estimate required carrier concentration 

and elucidate working of optoelectronic 
devices 
To compare different types of lasers and 
summarize meritsS and demerits of optical 
fibers. 
To interpret various types of qubits and 
their probable advantages 

-
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-

UNIT-I: FUNDAMENTALS OF QUANTUM MECHANIS (08 hours) 

SEMESTER 

UNIT-II: PHYSICS OF SEMICONDUCTORS AND DEVICES (10 hours) 

UNIT-III: LASERS AND OPTICAL FIBERS (10 hours) 

1 

1 

1 

Highe 
st BTL 

1 

4 

de Broglie waves and their properties, wave packet, wave function and its significance, Schrodinger time 
dependent and independent wave equations. Eigen values and Eigen functions of one-dimensional infinite 
square-wel potential (particle in a box). Potential barrier problem and tunnelling phenomenon. 

3 

2 

Kronig-Penny model, effective mass of an electron, Fermi energy level and variation of Fermi energy level 
with temperature, dernsity of states, expression for intrinsic equilibrium carrier concentration, conductivity 
of intrinsic and extrinsic semiconductors, Hall effect and its applications. 
Optoelectronic Devices. Principle, construction and working of LED, photodiode, solar cell and 
applications. 

Lasers: Stimulated emissions, characteristics of lasers, population inversion, meta-stable states, pumping 
mechanisms, components of laser, types of lasers, construction and working of semiconductor laser, 
advantages, and applications of lasers. 
Optical Fibers: principle of optical fiber, propagation of light in optical fiber, numerical aperture, 
acceptance angle, types of optical fibers, signal losses in optical fibers: Attenuation-absorption, scattering, 
bending and alignment losses, signal distortion, block diagram of optical communication system, 

advantages, and application of optical fibers. 



UNIT-IV: BASICS OF QUANTUM COMPUTING (12hours) 

Introduction to Ket and Bra vectors, Qubits, superposition, entanglement, interference, decoherence of 

qubits, difference between quantum and classical computers, basics of quantum gates: Pauli's X-gate, 

CNOT gate and Hadamard gate. 

With effect fron the academic year 2025-26 (R25 Regulations) 

Physical implementation of qubits (very qualitative description) 

Solid State Qubits: Semiconducting Qubits- quantum dots, spins 

Superconducting Qubits: Josephson's junctions, SQUIDS, Charge, Flux and Phase 

Applications of quantum computers. 

Learning Resources: 
1. Donald A Neamen, Semiconductor Physics and Devices, 3rd edition, Tata McGraw 2008. 

2. SO Pillai, Solid State Physics, 8th edition, New Age International Publishers, 2018 

3. S.O. Kasap, Optoelectronic and Photonics: Principles and Practices, Pearson, 2001 

4. M.N. Avadhanulu and P.G. Kshirsagar and TVS Arun, Murthy A Textb0ok Engineering 

Physics, 11h edition, S. Chand, 2019. 
5. Quantum Mechanics: Theory and Applications" by Ajoy Ghatak and S. Lokanathan, 

Springer-Verlag New York Inc., 2004. 

6. Quantum Computation and Quantum Information Michael A. Nielsen & Isaac L. Chuang, 

10th Anniversary Edition, Cambridge University Press 

7. "Quantum Computing for Computer Scientists" by Noson S. Yanofsky and Mirco A. 

Mannucci Cambridge University Press, 2008. 

DrAS.Saprasad 
Chairman, BoS in Physics & 
Head, Department of Physics 




























