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1.1 Curricular Planning and Implementation (20)
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and documented process including Academic calendar and conduct of continuous internal
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ANNA UNIVERSITY, CHENNAI

NON - AUTONOMOUS COLLEGES AFFILIATED A
REGULATIONS 2021

B. E. COMPUTER SCIENCE AND ENGINEERING

NNA UNIVERSITY

PH3256 PHYSICS FOR INFORMATION SCIENCE

UNIT] ELECTRICAL 9
PROPERTIES OF

MATERIALS
Classical free clectron theory = Expression for electrieal conductivity = Thermal
conductivity, expression - Wicdemann-Franz law - Success and failures - electrons in metals
_ Particle in a three dimensional box = degenerate stafes = Fermi- Dirac statistics = Density
of energy states = Electron in periodic potential = Energy bands in solids ~ tight binding
approximation - Electron effective mass ~ concept of hole.
UNIT 11 SEMICONDUCTOR 9

PHYSICS

d indirect band gap

nergy band diagram - direct an
ntration in intrinsic semiconc
tration in N-type & P-type S¢t
rature — variation of Fermi le

Juctors - extrinsic
niconductors = %
vel with temperatur
andom motion, drift,
Schottky diode.

[ntrinsic Semiconductors = E
semiconductors = Carrier conce
N semiconductors - Carrier concen
carrier concentration with tempe
impurity concentration — Carrier transport in Semiconductor: r
mobility and diffusion — Hall effect and devices - Ohmic contacts =
UNIT 111 MAGNETIC PROPERTIES 9
OF MATERIALS
atomic magnetic moments- magnetic perme
terial classification: diamagnetism - paramngnclism -

ferromagnetism - nntil‘erromngnctism _ ferrimagnetism - Ferromagnetism: origin and

exchange interaction-snturation magnetization and Curie temperature = Domain Theory-
soft magnetic materials — examples and uses— Magnetic

ariation of
e and

ability and

Magnetic dipole moment =
susceptibility - Magnetic ma

M versus H behaviour = Hard and so :
principle in computer data storage - Magnetic hard disc (GMR sensor).
OPTICAL PROPERTIES 9

UNIT IV ‘
OF MATERIALS
peration and recombination processes =

Classification of optical materials — carrier ¢ ; .
Absorption emission and scattering of light in metals, insulators and semiconductors
N diode - solar cell - LED = Organic LED - Laser

(concepts only) = photo current in a P-
W diodes — Optical data storage techniques.
UNITV NANODEVICES AND QUANTUM COMPUTING 9
Introduction - quantum conﬂnement ~ quantum structures: quantu
— band gap of nanomaterials. Tunneling - Single electron phenomen
resonant-
tunneling diode - single electron transi
for information processlng - quantum §

CNOT gate - multiple qubits - Bloch sp
computing over classical computing:
TOTAL :45 PERIODS

el 2

T I

m wells, wires and dots
a: Coulomb blockade -

um cellular automata - Quantum system
quantum bits or qubits -
advantage of quantum

stor - quant
tates = classical bits =

here - quantum gates -
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':3'9 xe— I Success and failures Lorentz number i e 19.994, 4
o 5 ?'::;itygl energy states 1 | 120229 1 5 skl
> on in periodic potential: Bloch theorem
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’ o 529 6 e ectron effective mass — concept of 1 |12h2.924 " "4
| . 5
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UNIT - 11 ( Semiconductor Physics) (9 Periods) V
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Department . SCIENCE AND HUMANITIES
Facuity Name Semester : If
Subject Code & Title  : PH3256/ Physics for Information Science
Clasy o1+ CSE& AIBDS (2021-2025)
L N Proposed Actual
yiby TA | Ref.
Date Detalls of Toplc Covered PR PR
E— UNIT-IV (Optical Propertles of Materlals) (9 Perlods)
28
fus b 4L 5 & |Classification of optical materlals 1 |12 (%g 14 i‘
Fi) x
Sl F A1) AD. |2 [Carrier generation & recombination 1 12 |g 1029 | -
30 Absorption emission and scattering of light In metals, Insulators &
— 9. lo. l1 Semiconductors 1 1,2 1./0 29 L’
k}
T-Q-l"_-l&_'ﬂ- Photo current in a P-N diode 1| 12]n 1524 | 2
2
Sol
T,‘:'.'!S: f olar cell 1 1,2 ,0'/011, 3_
3 .
Il P e AL
34
—— 2 """23- 718‘ Organic Diodes 1 1,2 la-’oﬂﬂ. 7
35
7!.10,12 4 |taser diodes i 1.2 rois A '1
36. 23. lb.zg’ 2~ |Optical data storage techniques ] 12 |11 0o o

UNIT-v (NANODEVICES AND QUANTUM COMPUTING) (9 Perlods)

37 " J 0'7_9.' 5' Introduction - electron density in bulk material 1 3
38 29.1 029 j‘,’é Size dependence of Fermi energy i 1; 11 0—’!1/ té
39 20 021 .'g- Quantum Confinement, Quantum Structures v

_ - L 112]% 1090] 3
40 3'. ) 019' 3 !D;::‘lutyr:: states in quantum well, quantum wire, guantum dot 1 12 3 .5

p.Jo '

41 ‘_' n Jg— g Bandgap of nanomaterials- Tunneling 1 1,2 3 loga é
42 T 1118 h{ Single electron phenomena & SET 1 1.2 201t -'1.1 Y
Q “ : '22 ? ::s':::: :::;;uanmm bits or qubits CNOT gate 1 12 - (_—134 f
‘t 71129 275' Bloch sphere quantum gates 1 1,2 6-1(.”, 2
a5 TRT) -z.ﬂ, 7[8 advantage of quantum computing over classical tomputing. 1 12 | _u’u | \

REFERENCES:

1. Jasprit Singh, “Semiconductor Devices: Basic Principles®, Wiley (Indian Edition), 2007,
2.5.0. Kasap. Principles of Electronic Materials and Devices, McGraw-Hill Education (Indian
Edition), 2020.

3. Parag K. Lala, Quantum Computing: A Beginner's Introduction, McGraw-Hill Education
{indian Edition), 2020.

Yeaching Alds (TA):
1. Black Board with Chalk
| 2. Overhead Projector
* 3.1C0 Projector
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—______ Model Exumination -1 B lmul'\'nﬂalon;_‘]j‘l.um/r\ | \f;nl.j ‘TL__ 100
Irse code PH3256 Course Tile | PHYSICS FOR INFORMATION SCIENCE
wlation 2021 Duration 3 Hours [ Academic Year FZ_O_ZI_ 2022
;Tsm__o;ms Semester 1} lil;;purlmcnl—mmhIFCSEA_I_\_!Bg_,___
URSE OUTC o
)I: | Gain knowledge on classical and quantum electron theories, and energy band structure:

=t | Acquire knO\vlcdge on basics of semiconductor physics and its applications in various
| devices i
)3:

Get knowledge on magnetic properties of materials and their applications in data
slurage,

)4: | Have the necessary understanding on the functioning of optical materials for
optoelectronics »

Understand the basics of quantum structures and their applications and basics of
= quantum computing

v | Question CO | BES
PART A
(Answer all the Questions 10 x 2 =20 Marks)

__|_Recall conducting materials? CO1 R |
Distinguish between metals semiconductor and insulator? COl1 Al
Why do we prefer Si for transistor and GaAs for laser diodes? coz | gl
Mention some applications of Hall effects. cO2 U |
Define magnetic field and magnetic flux. CO3 R
What is Curie-weiss law and Neel's temperature? Cco3 R
Infer transparent, translucent and opaque materials. Give the CO4 C
examples.

Interpret the difference between LED and LASER diode. | cog _T
How does size affect band gap and Fermi energy in nano materials® C\%‘T
Give reason.
Comment on quantum cellular automation? List type of fabrication of | CO3 T
cellular automata. BB
PART B )
(Answer all the Questions 5 x 16 = 80 Marks)
On the basics of free electron theory, derive on Expression for COl R
electrical conductivity of a con%ing material and Hence, deduce
Widemann-Franz law. ) 41“
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Ib | (i) Explain an expression for the energy of a particle in o 1) joy, aoyfcor 1 A
| (i) Given an account on tight binding approximation, _(6) v :
12a | Starting with the conductivity of charge carriers in an intrinsic co2 A !

semiconductor, expression for carrier concentration in an intrinsic “
| semiconductor. e sl SR SN RN o
L OR A
12h | Explain the band diagram for an olmuc contact, uhmllu diodeand | CO2 A
| exphin its principle and theory. ik
13 a | Give the classification of magnetic materials and explain their CO3 U
[ properties. L
TR OR
13b | Construct the principle of magnetic storage. Explain how GMR CO3 I &
|| Sensors are used in hard dise drives. s
4a | Examine the role of energy states and band gap in the absorption Cod4 | A}

emission and scattering of the light in metal, semiconductor and

insulator,

OR R ALY
«4b | (i) Discuss the concept of solar cell and it's working. (8) Cco4 | C
(i)  Comment on the principle of laser diode explain its construction |
and working with suitable diagrams illustrating the same. Indicate ]
its merits and demerits and applications. (8)
15a | Discuss the effects of quantum confinement in various quantum CO5 A

tructures and derive expression for density of states for quantum well.
guantum wire, and quantum dot.

OR s ne
15b [Discuss the principle and operation of SET and its salient features. CO5 1"—(:q

: a- ¢ R ; o AN
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DEPARTMENT OF SCIENCE AND HUMANITIES

Assignment Question Paper

| ‘C(‘)urse code Assignment 01 Date of Issue;[ 20 042“2? , ,\fa;‘ ! T
| DS e BN | __.L._ caninat
[ PH3256 Course Title PHYSICS FOR INFORMATIONN SCIENCE
‘ : Semester/Section I [ Date of Submission: | 09.05.2022
| ON
| ‘No Questions CcO
s
\ 1 Difference between intrinsic semiconductor & Extrinsic semiconductor. CcO2
r 5 - ; .
l ~ Difference between n- type semiconductor & p- type semiconductor. CO2
3 | What is meant by semiconductor and its properties? et e GO
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