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K. S. INSTITUTE OF TECHNOLOGY

VISION

'6 To impart quality technical education with ethical values, employable skills and

research to achieve excellence".

MISSION

'I

o To attract and retain highly qualified, experienced & committed faculty.

. To create relevant infrastructure.

o Network with industry &. premier institutions to encourage emergence of new ideas by

providing research & development facilities to strive for academic excellence.

o To inculcate the professional & ethical values among young students with employable

skills & knowledge acquired to transform thp society. .:
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K.S. INSTITUTE OF TECHNOLOGY

DEPARTMENT OT ELECTRONICS & COMMUNICATION ENGINEERING

VISION:

"To achieve excellence in academics and research in Electronics & Communication

Engineering to meet societal need".

MISSION:

a

a

o

To impart quality technical education with the relevant technologies to produce industry
ready engineers with ethical values.

To enrich experiential learning through active involvement in professional clubs

&societies. ',:,)
To promote ind ustry-institute col laborations for research &development.
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K.S. INSTITUTE OF TECHNOLOGY

DEPARTMENT OF ELECTRONICS & COMMUNICATION BNGINEBRING

PRO EDUCATIONAL

PEOI: To Excel in professional career by acquiring domain knowledge

PEO2: To pursue higher Education & research by adopting technological innovations by

continuous leaming through professional bodies and clubs.

PEO3: To inculcate effective communication, team work, ethics, entrepreneurship skills and

leadership qualities..

PROGRAM SPECIFIC OUTCOMES @SO'S)

PSO1: Graduate should be able to understand the fundamentals in the field of Elbctronics &

Communication and apply the same to various areas like Signal processing, embedded systems,

Communication & Semiconductor technology.

PSO2: Graduate will demonstrate the ability to design, develop solutions for Problems in

Electronics & Communication Engineering using hardware and software tools with social concerls.
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K S INSTITUTE OF TECHNOLOGY

OUTCO ,S

Engineering Graduates will be able to:

POl :Engineering knowledge: Apply the knowledge of mathematics, science, engineering

fundamentals, and, an engineering specialization to the solution of complex

engineering problems.

PA2 : Problem analysis: Identify, formulate, review research literature, and analyze

complex engineering problems reaching substantiated conclusions using first

principles of mathematics, natural sciences, and engineering sciences.

PO3 : Design/development of solutions: Design solutions for complex engineering

problems and design system components or processes that meet the specified needs

with appropriate consideration for the public health and safety, and the'cultural,

societal, and environmental considerations.

PO4 : Conduct investigations of complex problems: Use research-based knowledge and

research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.

PO5 : Modern tool usage: Create, select, and apply appr'opriate techniques, resources, and

modern engineering and IT tools including prediction and modeling to complex

engineering activities with an understanding of the limitations.

PO6 : The engineer and society: Apply reasoning informed by the contextual knowledge

to assess societal, health, safety, legal and cultural issues and the consequent

responsibilities relevant to the professional engineering practice.

PO7 : Environment and sustainability: Understand the impact of the professional

engineering solutions in societal and environmental contexts, and demonstrate the

knowledge of, and need for sustainable development.

POB : Ethics: Apply ethical principles and commit to professional ethics and

responsibilities and nofins of the engineering practice.

PO9 :Individual and team work: Function effectively as an individual, and as a member

or leader in diverse teams, and in multidisciplinary settings.
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Po10:Communication:Communicateeffectivelyoncomplexengineeringactivitieswith
theengineeringcommunityandwithsocietyatlarge,srrchaS,beingableto
comprehend and write effective reports and design documentation' make effective

presentations, and give and receive clear instructions'

pO1L ;Project management and frnance: Demonstrate knowledge and understanding of

theengineeringandmanagementprinciplesandappiythesetoone,sownwork,aSa
member and leader in a team, to manage proiects and in multidisciplinary

environments.

change.

PO12: LifeJong learning: Recognize the need for' and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological

'l
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K.S. INSTTTUTE OF TECHNOLOGY, BANGALORE - 560109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

ACADEMIC YEAR 2024.2025 ODD SEMESTER

CO-PO MAPPING JUSTIFICATION

Course: Optical & Wireless
communication

Course Cod,ez2l$Cl2 Type: CORE

Course Incharge : Dr. Dinesh Kumar D S

No of Hours per week
Theory
(Lecture
Class)

Practical/Field
Work/Allied

Activities

Total/Week Total teaching hours

a
J 1 4 51

Marks

Internal
Assessment

Examination Total Credits

50 s0 100 2

Aim/Obiective of the Course:
This Course will enable students to:
. Learn the basic principle of optical fiber comrnunication with different modes of light

propagation and Understand the transmission characteristics anci iosses in opticai fiber.

. Study of optical components and its applications in optical communicationnetworks.

. Understand the concepts of propagation over wireless channels from a physics standpoint

. Understand the multiple access techniques used in cellular communications standards.

oApplication of Communicationtheory both Physical and networking to understand GSM

systems that handle mobile telephony

Course Learning Outcomes:
After completing the course, the students will be able to, Bloom's Level

2lEC72.t To make use of ray theory, Identify and explain different
fibers and losses in optical fibers.

Applying (L3)

218C72.2 To make use of optical communication link and construct
optical sources and detectors.

Applying (L3)

218C72.3
To examine the concept of propagation mechanisms and Analyze
cellular communication. Applying (L4)

218C72.4 To classify different multiple access techniques and utilize basic
cellular system.

Applying (L3)

2tEC72.s
To make use of GSM architecture and examine the frame
structure Applying (L3)
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COs, POs
and PSOsSyllabus

Content:

Module 1

Optical Fiber Structures
Mode theorY for circular

: Optical Fiber M
waveguides, Single

odes and Configurations,
mode fibers, Fiber

materials

Material dis

elay,on: delay,
ScaSOAb ofl, tteringtiouaAtten n, rptinandnttenuatio DispersioA

Grou dodalM pIo SS, DispersiB SignalssesLo ending

[Text 1 : 3 .1, 3 .2, 2.3L2.3 .l to 23'4], 2'412'4'l' 2'4'27'2'5' 2'7 7'

co1

1 0hrs

PO1-3
PO2-2
POSl-3
POS2-1

1. Examine the raY theory concept

2. Examine the different fibers

be able to,LO: At the end of ihis session the student

3. Examine different losses in fibers c02
Module2

iOhrs

Avalanche Photodiodes'

materialsLight
equations,

efficiency

SLEDDiode tructures,Emittingand detectors LightSourcesOptical
DiodesLaserLEDand powerefficiencysource Quantum

ExtemalRateti.ons,condithresholdandModes
PhotodetectorThe pmPhotodetectorsResonant frequencies,

PO1-3
P02-2
POSl-3
POS2-1

Diffraction

FiberCirculators, gratingandIsolatorsofOverview WDM,WDM Concepts
Gratings.filmthin- filters,Dielectricfilters

1 0.0 5110
a
J1 7)6 1 011 44.2 a

.JextIr

l Construct LED,LASER and photo diodes

2. Utilize Passive and active components

3. Understandthe concePt of WDM

LO will be able to,At the end of this session the student

Module 3
Engineering:Communication

radio

aslcBlr[,etworkirelessw generations,Mobile
,1.ChannebileM,o

structure
capacity,
quality.

, Cell
system
signal

4.2 2.5 4.1to 4.4 4.

CommunicationsPrinciples

Distance,

terminologYCellularularf Cello
andSIZEusterC1IEUSE concept,FC1 requencyuster,and
andInterferenceCochannelReuseFrequency

Text2:1

PO1-3
PO2-2
POSl-3
POS2-1

c()3

10hrs

the student will be able to,LO: At the end of this session

l. Examine the

2. Examine the

mechanismspropagation
communicationcellularof

Module 4
CDMA,

ulticarrier

SDMA, HybridTDMA,FDues MA,TAccessM echniqultiple
Schemes.AccesstiM Mul pleTAccessMulti echniques,ple PO1-3

PO2-2
POSl-3
POS2-1

co4

1 0hrs

Operation

[Text2

PartsPSTNtcconnectedceliularbasicA svstemellularCBasicA System
ularcel1of a system.cellularbasicof system,

9 a
.J.2 98 9 l58 8.6 )0,8 J8 )

quantum

1 0.4,)

)1i8.4.5,



LO: At the end of this session the student will be able to,
1. Utilize the concept of multiple access techniques
2. Utilize the concept of cellular sysytem

Identi& the different antenna for the specific applications

Module 5: co5

10hrs

PO1-3
PO2-2
POSl-3
PO32-1

Procedures, GSM Services and features.
lText2: 1 1.1, 1 1.2,11.3,71.4, 1 1.5, 1 1.8, 1 1.9. 1 1.10-|

Global System for Mobile (GSM): GSM Network Architecture, GSM
signalling protocol architecture, Identifiers used in GSM system, GSM
Channels, Frame structure for GSM, GSM Call procedures, GSM hand-off

LO: At the end of this session the student will be able to,
1. Utilize the concept of GSM
2 Utilize frame sturucture,services and features of GSM

Text Books

L. Gerd Keiser, Optical Fiber Communication, 5th Edition, McGraw Hill Education (India)

Private Limited, 2016. ISBN: 1-25-900687-5.

z. T L Singal, Wireless Communications, McGraw Hill Education (India) Private Limited, 2016,

ISBN:0- 07-068178-3.

Reference Books

1. John M Senior, Optical Fiber Communications, Principles and Practice, 3rd Edition,

Pearson Education, 20 | 0, ISBN : 97 B - 8l -3 ll -3266 -3

2. Theodore Rappaport, Wireless Communications: Principles and Practic e,2td Edition,

Prentice Hall Communications Engineering and Emerging Technoiogies Series, 2002,ISBN

0-13-042232-0.

1. Gary Mullet, Introduction to Wireless Telecommunications Systems and Networks, First

Edition, Cengage Learning India Pvt Ltd.,2006,ISBN - 1 3: 978-8 1 -3 1 5-0559-5

Teaching and Learning Methods:
1. Lecture class
2. Self-study
3. Paperpresentation

The weightage of Continuous Intemal Evaluation (CIE) is 50Yo and for Semester End Exam (SEE)

is 50%. The minimum passing mark for the CIE is 40o/o of the maximum marks (20 marks out of
50). A student shall be deemed to have satisfied the academic requirements and earned the credits

allotted to each subject/ course if the student secures not less that35Yo (18 Marks out of 50) in the

semester-end examination (SEE), and a minimum of 40Yo (40 rnarks out of 10C) in the sum total-of

the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together



CO - PO MAPPING

-

POI: Science and engineering Knowledge

PO2: Problem Analysis

PO3: Design & Development

PO4: lnvestigations of Complex Problems

POS: Modern Tool Usage

PO6: Engineer & Society

PO7: Environment and Sustainability

PO8: Ethics

PO9: Individual & Team Work

POl0: Communication

POl1: Project Management & Finance

PO12: Life long Learning

PSOI: Graduate should be able to understand the fundamentals in the field of Electronics &
Communication and apply the same to various areas like Signal processing, embedded systems,

Communication & Semiconductor technology.

PSO2: Graduate will demonstrate the ability to design, develop solutions for Problems in Electronics&

Communication Engineering using hardware and software tools with social concerns.
CO PO Mapping details for Academic Syllabus

CO
ztLC62

Bloom'
s Level

PO
I

PO
a

PO
3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

P
o
10

PO1
I

PO1
.,

PSO
1

PSO
1

ztEC62.
1

L3 3 2 a
J

2

2tEC62.
2

L3 J 2 J
2

zlEC62.
3

L4 J 2 2 J
2

2tEC62.
4

L3 J 2 2 J
2

ztEC62.
5

L3 a
J J

2

2IEC6
2
(before
cBs)

3 ) 3 1
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CO
2tEC72

Bloo
m's

Level

PO
1

PO
)

PO
3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

P
o
10

PO1
1

PO1
I

PSO
1

PSO
,|

2tEC72.l L3 3 2 2 2 2 2 3 2

21nc72.2 L3 J 2 2 2 2 2 3 2

ztEC1Z.3 L4 J 2 2 2 2 2 2 J
2

218C72.4 L3 J 2 2 2 2 2 2 J 2

2t8C72.5 L3 J 2 2 2 2 2 J 2

2tEC72
(after
CBS)

3 2 2
) 2 2 2 3 1

CO PO Mapping details with Content Beyond Syllabus

Relevant PO mapping and

Justification
COActivity planned to fill

the gap
sl.
No

Gap
Identification

POB, PO9,POl0 and POl2COl to CO5PO3 TO PO12 Literature survey1

JUS'TIFICATION FOR CO - PO & PSO MAPFING

3POI The students will be able to
o Classify types of optical fibers
o Identify the materials used
o Identify different losses

2P02 students will be able to
o Interpret raytheoryforpropagationoflight

o synthesis of the information

2

JPSOl The students will be able to understand the fundamentals of Electronics

& Communication Engineering which can be used in
o Research

o Innovations
o Design

3

C.o,;#,;o,=;M* Tdble
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2
students will have the abilitY to
o Develop solutions with new technology

PS024

co2: To make use of opticar communication rink and construct opticar sources and detectors

J
PO1

Classiiy types ot .rptical sources and detectors

Make use of WDM technique

students will be to
t

and active devicesa

5

P02 students will be able to
: Interpret working principle and applications ofsources and

a of the information

detectors

synthesis

Communication Engineering which can be used in
fundamentals of Electronicsstudents will be able to understand the

o

a

a

Research

Innovations

PSOl

2
PSO2 students will have the abilitY to

o Develop solutions with new technology
8.

To examine the concept of pfopagation fiiechanisms anrl Analyze cellular communication'
co3

J
students will be able to
o Identify the Basic propagation Mechanisms

o Analyze cell structure and frequency reuse concept

PO1

2
PC2 students will be able to

o analysis and interpretation of cellular communication

o synthesis of the information

10

2
students will be able to
o Design and analyses of cell structure

PO3l1

J
PSOl

Communication Engineering which can be used in

o Research

o Innovations
r Design

the fundamentals of Electronics
students will be able to understand

2
PSO2 students wili have the abilitY to

o Develop solutions with new technology
13

and utilize basic cellular system'co4: To classifY different multiple access techniques

J

o

a

a

Identify multiple access techniques

Analy ze P STN architecture

students will be able toPOI

2
PO2 students will be able to

o analysis and interpretation ofdata

o synthesis of the information

2
6.

J
7

9.

12

t4

15



t7 PSOI The students will be able to understand the fundamentals of Electronics
& Communication Engineering which can be used in

o Research

o Innovations
o Design

J

18 PSO2 The students will have the ability to
o Develop solutions with new technology

2

Co5: To make use of GSM architecture and examine the frame structure

t7 PO1 The students will be able to
e Make use of GSN{ arechitecture
o Identiff the call procedure
o ldenti& the GSM services and features

J

l8 P02 The students will be able to
o analysis and interpretation of GSM architecture
. synthesis of the information

2

19 PSOI The students will be able to understand the fundamentals of Electronics
& Communication Engineering which can be used in

r Research

o Innovations
o Design

J

20 PS02 The students will have the ability to
o Develop solutions with new technology

2

4'-F
Signature of Course In-charge

D\*{ p,
Signature of Module Coordinator

c
\N'L

Signaturc6iHoD ECE
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K. S INSTITUTE OF TtrCHNOLOGY, BENGALTJRU-56OI09
DEPARTMENT OF ELECTRONICS & COMMUNICATION E,NGINEERING
TENTATIVry CALENDAR OF EVENTS: WI ODD SEMESTER (2024-2025)

SESSION: SEP 2024 TO DEC 2024

Total Number of ol s and Tests =62

Week
No,

Day

Mon l'uc Wcd Thu
Days Activities Department Acfivitics

'l'entrtive Dates

SEP

2024
9:! 10 ll t2 r3 14 6

9* - Commencement of VII senr

l4- Wednesday Time Table

I 3th September iday Workshop

Under IS'fE , IEEE, I[TE, lEl

2 SEP t1 l8 l9 ,n 4 16- Eid Milad

3 SEP 23 24 ?5 26 27 28 6 28- Monday Tirne Table

4
SEP/O

CT
30 I 3

4
"tA 4

2- Gandhi Jayanthr /
Mahalaya Amavasya

4th October ''[ech-.lron 2k24 t]nder
IE EE

5 OCT
7

T1

8

1'l
9

'Tl t0 4
I l- Maha Navarni & Ayuda Poo.ja

12 - Vijayadashami

6 OCT t4
l5

BV
t6

ASD
I8 4 l7- Valmiki Jayanathi

7 OCT 2t 22
23"

F}.BI
24 25 26 6

23- First Faculfy Feed Bacl<

26 - Friday Time Table

8
OCT/
NOV

29 30 3

3l-NarakaCharurdashi
I - Rajyotsava Day

2 - Balipadyami

2Bth October Guest L,ecture Undel
IETE, ISl"E, IEI. IhEII

9 NOV 4 ,) 6 1
9

TA
6 9- Thursday Time Table

10 NOV
1I
T2

12

T2
r3
T2

14 l5 -5

l4th Noverlber Tecknrcal l-alk
Under IE'lE, tSl'E, lEl, IEEE

ll NOV lo 20

BV
2t

ASD
22 23 5

IB - Kanakadasa Jayanthi

23 - Monday Time Table

23rd November Tecl<rrical l all<

tJncier IETE, ISTE. IE1, lBllE

t2 NOV 25 26 21 28 29 30 6 30- Wednesday Time Table

t3 DEC 2 3 4 5 6TA 5 Uol $6! ,i

t4 DEC 9 10
1l*

FFB2
12

:I'3

|,4 '

T3,
6 I l- Second Faculty Feed Back

l5
DEC
2024

20

ASD
5 2l* - Last working Day

T 'Eo-rking Days : 75

H',,1:l :'. ,. Holiday

BV.,;i ,,r: ,. Blue Book Verification

T1,,T2, T3 Tests 1,2, 3

Afiendance & Sessional

Display

DH ir.'rr'rr'i': Declared Holiday

Lab Test

Test attendance

Monday t2
Tuesday t2
Wednesday 13

Thursday 12

Friday 13

Total f\62
\ t

FI.\,al-YLIE El?trcf,l'I'

Month
frl Sat

6

13

T3

':ASD ;i,

LT
'tA



K.S.INSTITUTE OF TECHNOLOGY
DEPARTMENT OF ELECTRONTCS & qOMMUNTCATTON ENGG.

LIST OF STUDENTS STUDYING IN VII SEMESTER
FOR THE ACADEMIC YEAR - 2024 (ODD SEMESTER }SECTION: B

SL.NO USN DENT
1 1KS21ECO62 PRA]WAL D
2 1 KS21ECO63 PRAJWAL G V
3 1KS21ECO64 PRAJWAL H S
4 1KS21ECo65 PRAJWAL R

5 1 KS2 1 ECO66 PRATHAM R SHANBHAG
6 1 KS21 ECO67 PRAYAG SINGH S
7 1KS21ECO68 PREETHAM M
B 1KS21ECO69
9 1KS21ECO7O
10 1 KS21 ECO71 DRA
11 7KSZIECO72 S
12 1KS21ECO73 AMR
.LJ tKs27ECO74 RAYADURG JOISH SHRIYA
t4 1 KS21ECO75 REHAMAN SHARIFF
15 1KS21ECO75 U R
16 7KS27ECO77 M
77 1KS21ECO78 S HARI DHANI ISH
1B 1KS21ECOSO
19 1 KS21 ECo81 GS
20 1 KS21ECO82 L
2t 1KS21ECO83 HITHA P
22 1 KS2 1 ECO84 SANJANA V
23 1 KS21 ECOB5 JA
24 1KS21ECO86 SANJAY N
25 1KS21ECO8; ;ANJAY P

26 1 KS21ECO8B JATHYAM KL MAR MANDAL S
27 1KS21ECOB9 SHAIK ARFATH
?o 1KS21ECOgO KC
29 1 KS2 1 ECOg 1

30 1KS21ECOg2 SHW
31 1KS21ECO93 SIN
32 1KS21ECOg5 S
J-l 1KS21EC096 S
34 1KS21ECOg7
35 1KS21ECO98 SUMUKH P
36 1KS21ECOg9 ;UNEETHA
37 1 KS21 EClOO ;UNEHA S
3B 1 KS21 EC101 SUPREETH A
39 1 KS2 1 EC1O2 SURABHI K R
40 1 KS21EC1O3 SUSHEN KRISHNAPUR
41 1KS21EC104 TARUN M
42 1 KS2 1 EC1 O5 TEJASHREE N
43 1KS21EC1O6 THARUN K V
44 1KS21EC107 THEJAS H V
45 1KS21EC108
46 1KS21EC109 UDAYA KUMAR S R
47 1 KS2 1 EC1 10 VAISHNAVI B A
4B 1 KS21 EC1 1.1 VARSHA JAYAK
49 1KS21EC112 ARSHA
50 1 KS21 EC1 13
51 1KS21EC114
52 1KS21EC115
53 1KS21EC115 )
54 1KS21EC117 H

R
G

M

55 1 KS21 EC1 18
56 1KS21EC120
57 1KS21EC121
5B 7KS22EC407
59 1KS22EC4O8 SANGEETHA M
60 1 KS22EC4O9 UN
61 1KS22EC410
62 7K522EC417

JJAR

SHREYAS RAGHAVENDRA \



DEPARTM
K.S.INSTITUTE OF TECHNOLOGY

ENT OF ELECTRONICS & COMMUNICATION ENGG'

D

SECTION: A
STUE DENTOFE THNAM

USNSLNO
ECOO1

1
HCECO1
TSI114

YAAAISH5 11

lECO16
MS7 271

B KS21
ARANI9 KS2

10 KS2
11 lECO

ANBt2 2l
13 KS2lECO

BNt4 1ECO11

15 1ECO11

16 ECO18
ANAI/ 1ECo191

DUSH1B 1 01

19 1

120
2t ECO1

22 ECO21KS
HAH23 1KS
KAD7I24

1KS2 28)
1KS2 29
1KS21 1

1 21 2
DRHE1
PATI1KS2

361KS21

lKS 372

1KS2 8
1KS2 9

MSKU1KS213
1KS2136

ECO

3B 1 3

1KS
1KS2
1KS21
1KS21
1KS21
1KS21
1

NAN7

1KS7
1

51

NAY50 561

1KS21

PAV2
UNAPOLU1KS21

1KS21 1

5
56

1

1

1



K.S. TNSTITUTE OF TFCHNOLOGY, BANGaLORE -109
DEPARTMENT OF ELECTROI\ICS & COMMUNICATION ENGINEERTNG

INDIVIDUAL TIME TABLE FOR YEAR - 2024 ( ODD SB]MESTER)

W.E.F. : 19/8/2024

NAME OF THE FACULTY : DT. DINESH KUMAR D S DESIGNATION: ASSOCIATE PROFBSSOR

O&V/C
(2rEC72) -A |;' I

O&V/C
(2tEC72) -B

<ffi A& DSD Lab (BECL305) - Al

O&V/C
(218C72) -B

O&WC
(2tEC72) -A

o&wc
(2tEC72) -A

o&wc
(2tEC12) -B

A& DSD Lab (BECL305) - A2 -i--'*.lF--.T+

o&wc
(21F.C72) -B li'' * |

o&wc
(218C72) -A

A& DSD Lab (BECL305) - .A3

Subject 1 218C12 Optical & Wireless Communication 7th A&B 8

Lab Analog and Digital Systems Design Lab 3rd A 9

Mini
proiect Mini Project (Guide ) 5th 2

Project 2Project work (Guide ) 7th

ADDITIONAL WORK: MENTORING AND OTHERS
TOTAL LOfl= 21 I{rsAVeek /,
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K.S. INSTITUTE OF TBCHNOLOGY, BANGALORE -109

DEPARTMBNT OF ELECTRONICS & COMMUNICATION ENGINEERING

VII TIME TABLE TOR YEAR 2 (ODD S STER)

W.E.F. | 91912024

SEC:'A'

CLASS TEACHER: Dr. Saleem S Tevaramani

CLASSROOM: NBLH 302

Research Internship/ Industry Intemship
(2lINT82 )

r'-ft<=NS (21EC732 ) AVLSI (2tEC7t)O&WC
(2tEC72)

AI&ML
(2rcs7s2) t

DS (21CS754 )

ResearchInternship/IndustryInternship t+,,.|t

(2lINr82 )
,1*AI&ML

(2rcs7s2) /
DS (2lCS7s4 )

o&wc
(2rEC72)AVLSr (2tEC7t)DrP (21EC722)

Research Internship/ Industry Intemship tw.}
(2IINT82 ) -

trDrP (218C722)NS (2rEC732 )AVLSr (2tEC7t)o&wc
(2tEC72 )

Research Intemship/ Industry Intemship
(2lINTS2 )

,+-.#
DrP (21F.C722)

o&wc
(218c72)NS (21EC732 )

AI&ML
(2tcs7s2) /

DS (21CS754 )

Research Intemship/ Industry Intemship *fit
(2lINT82 )

!ftAI&ML
(2tcs7s2) t

DS (21CS7s4 )
AVLSI (ztBc7t)NS (21EC732 )DrP (21EC722)

Shubha KulkarniVLSIIECTI
Dr. Dinesh Kumar D S

Optical & Wireless Communication2tEC72
Dr. Saleem S Tevaramani

Digital Image Processing (Professional elective Course-Il)2tEC732
Naveen Kumar S

Security (Professional elective Course-III)tEC742
Pragathi P

Introduction to AI and ML (Open elective Course-Il)2tcs752
Dr. Electa Alice Jayarani A

Introduction to Data Science (Open elective Course-lI)2tcs7s4
Dr. Devika B , Dr. Bharathi Gururaj

Project work18C76

Time Tablc Co-ordinator HOD Principal
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE -109

DEPARTMBNT OF ELECTRONICS & COMMUNICATION ENGINEERING
TER TABLE ODD

W.E.F. z 91912024

SEC:'B'

CLASS TEACHER : Dr. Dinesh Kumar D S

CLASSROOM: NBSH303

Research Intemship/ Industry Internship "=#,
(2lINT82 )

<ro&wc
(2tEC72)DrP (2r8C722)AVLSr (21EC7t)

AI&ML
(21C5752) I

DS (21CS754 )

Research Intemship/ Industry Intemship tfrF
(2lINT82 )

<=AI&ML
(21cs752) I

DS (21CS7s4 )
DrP (2r8C722)NS (21EC732 )

o&wc
(2tEC72)

Research Internship/ Industry Intemship t}
(2lINT82 )

.!(t
AVLSr (2lEC7l)o&wc

(2rEC72)DrP Q|EC722)NS (21EC732 )

Research Intemship/ Industry Internship +
(2lINT82 )

{*NS (21EC732 )AVLSr (2tEC71)o&wc
(2tEC72)

AI&ML
(2tcs7s2) /

DS (2lCS7s4 )

Research Intemship/ Industry Intemship * ,

(2lINT82 )'t*
AI&ML

(2tcs7s2) I
DS (2rCS7s4 )

NS (21EC732 )DrP (218C722)AVLSI (2tEC7r)

Shubha KulkarniVLSIIECTI
Dr. Dinesh Kumar D S

Optical & Wireless Communication2tEC72
Dr. Saleem S TevaramaniDigital Image Processing (Professional elective Course-Il)2tEC732
Mr. Naveen Kumar SSecurity (Professional elective Course-lII)tECl42

Pragathi PIntroduction to AI and ML (Open elective Course-Il)2tcs752
Dr. Electa Alice Jayarani AIntroduction to Data Science (Open elective Course-II)2tcs754
Dr. Devika B , Dr. Bharathi GuturajworkIEC76

Time Table Co-ordinltor HOD Principal
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VII Semester

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
.B.E: Electronics & Couununication Engineering /B.E: Electronics & Telecommunication Engineering

NEI', Outcome Based Education (OBE) and Choice Based Credit System (CBCS)

(Et'I'ective from the academic year 2021 - 22)

Optical & Wireless Communication

Course Code 2tEC72 CIE Marks 50

Teaching Hours/Week [L:T:P: S) 2:0:0:1, SEE Marks 50

Total Hours ofPedagogy 30 Total Marks 100

Credits
., Exam Hours 3

Course objectives:

This course will enable students to:'
. Learn the basic principle of optical fiber communication with different modes of light propagation.
. Understand the transmission characteristics and losses in optical fiber.
. Study of optical components and its applications in optical communication networks.
r Understand the concepts ofpropagation over wireless channels from a physics stand;ioint
. Understand the multiple access techniques used in cellular communications standards.

. Application of Communication theory both Physical and networking to understand GSM systems that

handle mobile telephony,

Teaching-Learning Process (General Instructions)

The sample strategies, which the teacher can use to accelerate the attainment of the various course

outcomes are listed in the following:

1. Lecture method fL) does not mean only the traditional'lecture method, but a different type of
teaching method may be adopted to develop the outcomes.

Z. Show Video/animation films to explain the functioning of various techniques.
3. Encourage collaborative [Group) Learning in the class
4. Ask at least three HOTS (Higher-order Thinking) questions in the class, which promotes critical

thinking
5. Adopt Problem Based Learning [PBL), which fosters students'Analytical skills, develop thinking

skills such as the ability to evaluate, generalize, and analyze information rather than simply recall
ir.

6. Topics will be introduced in multiple representations.
7. Show the different ways to solve the same problem and encourage the students to come up with

their own creative ways to solve them.
8. Discuss how every concept can be applied to the real world - and when that's possible, it helps

improve the students' understanding.

Module-1

Optical Fiber Structures: Optical Fiber Modes and Configurations, Mode theory for circular
waveguides, Single mode fibers, Fiber materials.

Attenuation and Dispersion: Attenuation, Absorption, Scattering Losses, Bending loss, Signal

Dispersion: Modal delay, Croup delay, Material dispersion. '

[Text1 : 3.t, 3.2, 2.3 12.3.L to 2.3.4], 2.412.4.1,, 2.4.21,2.5, 2.7 ].

Teaching-Learning
Process

Chalk and talk method, Power point presentation

RBT Level: Lt,L2,L3

Module-2

Optical Sources and detectors: Light Emitting Diode: LED Structures, Light source materials,

Quantum efficiency and LED power, Laser Diodes: Modes and threshold conditions, Rate equations,

External quantum efficiency, Resonant frequencies, Photodetectors: The pin Photodetector, Avalanche

Photodiodes.

19:09.2023
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,

filters, Diffraction Gratings.

li"l..tti. thin-filmer grating filters,Circulators, Fibf WnU, Isolators andWDM ConcePts 0verview o

lr 'extl;4,2 ,4.3,6.1,10.1, 10.3, 10'4, 10'5' 10'7]

Chalk and talk method, Power point presentation

RBT Level: L],L2,L3
Teaching'Learning
Process

Module'3

.:

Mobile radio chame 
:^^+:^--. /'olr structure and cluster, Frequency

Principles of Cellular Communications: Cellular terminology' Cell I

reuse concept, Cluster size and system capacity, Frequency Reuse Distance' Cochannel Interference and

Mechanisms,rations, Basic ProPagationNetwork geneEngineering: WirelessMobile Communication

T ext2: 1.4, 2.4, 2.5, 4.! to 4.4, 4.6, 4'7j
signal qualitY

Chalk and talk method, Power point presentation

RBT Level: Ll,L2,L3
Teaching-Learning
Process

Module-4

Multicarrier Multiple Access Schemes'

A Basic cellular system: A basic cellular system connected to PSTN' Parts of basic cellular system'

e Access Techniques,SOVe, Hybrid MultiplTDMA, CDMA,Multiple Access Techniques: FDMA,

0peration of

[Text2:8.2,

a cellular system.

8.3,8.4.5,8.5, B.6, 8.10, 9.2.2, 9.2.3, 9.31

Chalk and talk method, Power point presentation

RBT Level: Ll,Lz,L3
Teaching'Learning
Process

architecLure,GSM protocolArchitecture,Network signallingGSMbilMo efor (GSM)Global System GSMdures,CallG GSMfor proceSM,structureFrameChannels,GSMlned GSMUS system,Identifiers

[Text2 It.L, L1.2,77.3,77.4, 1 1. 5, 1 L' 8, 1 1.9' 1 1. 1 0l
hand-off Procedures, GSM Services and features'

Chalk and talk method, Power point presentation

RBT Level: LI,LZ,L3
Teaching-Learning
Process

At the end of the course the student will be able to:

1.. Classification and characterization of optical fibers with different modes of signal propagation'

2. Describe the constructional features and the characteristics of optical fiber and optical devices

used for signal transmission and reception'

3. Understand the essential concepts and principles of mobile radio channel and cellular

communication.
4. Describe various multiple access techniques used in wireless communication systems'

S. Describe the GSM architecture and procedures to establish call set up, call progress handling and

Course outcomes fCorirse Skill Set)

call tear down in a GSM cellular network,

subject/ course if the student secures not less than 35% (18 Marks o

examination [SEE], and a minimum of 40o/o (40 marks out of L00J in the s'

Internal Evaluation) and sEE (semester End Examination) taken together

Continuous Internal Evaluation (CIE):

(both SandtailsDe CIEAssessment EE)
S 0o/o,5ExamEnd5IS and rfo SemesteronEvaluati 0o/o (sEE)nternalContinuous E)(CIoflne weightage

5of 0 studentAmarks marks0 outmaxlmumtheCIEthe S 0o/o4 t2offormarkmlnlmumThe passing
eachtocredits ottedalearnedand thuirementstheed academictodeemed VEha' satisfi reqbeshall

emester-s endut of theins0)
nti ousnuof eth C Eum tota (c

CIE will be the same as other core courses.

19.09.2023
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the outcome defined for the course.
Semester End Examination (SEE):

s taxonomy as Perpaper is designed to attain the different levels of Bloom
CIE methods /

Continuous Internal Evaluation

At the beginning of the semester,

(cIE):
the instructor/faculty teaching the course has to announce the methods

of CIE for the course.

Three Unit Tests each of 20 Marks (duration 01 hour) '
1. First test at the end of 5th week of the semester

2. Second test at the end of the 1oth week of the semester

3. Third test at the end of the 15th week of the semester

Two assignments each of 10 Marks
4. First assignment at the end of 4tr'week of the semester

5. Second assignment at the end of 9th week of the semester

Group discussion/Semina r/ quizany one ofthree suitably planned to attain the cos and Pos for 20

Marks (duration 01 hours)

The sum of three tests, two assignments, and quiz/siminar/group discussion will be out of 100 marks

and will be scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the

methods of the clE. Each method of clE should have a different syllabus portion of the course)'

CIE methods /question paper is designed to attain the different Ievels of Bloom's taxonomy as per

the outcome defined for the course.

Semester End Examinationl
Theory SEE will be cohducted by University as per the sbheduled timetable, with common question

papers for the subject (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module' Each of the two questions under a module (with a

maximum of 3 sub-questions), should have a mix of topics under that module'

Tl.re students have to answer 5 full questions, selecting one full question from each module' Marks scored

out of 100 shall be reduced to 50 marks

Suggested Learning Resources:

Text Books

1. Gerd Keiser, optical Fiber Communication, sth Edition, McGraw Hill Education [lndia) Private

Limited, 2016' ISBN:1-25-900687-5.

Z. T L Singal, Wireless Communications, McGraw Hill Education (lndial Private Limited, 2016, ISBN:0-

07-068178-3.

Reference Books
1. John M Senior, optical Fiber communications, Principles and Practice, 3'd Edition, Pearson

Education,2010, ISBN:978-8L'3L7'3266-3 ,

2. Theodore Rappaport, Wireless Communications: Priniiples and Practice, 2nd Edition, Prentice Hall

Communications Engineering and Emerging Technologies Series, 2002, ISBN 0'13-A+2232-0'

3. Gary Mullet, Introduction to Wireless Telecommunications Systems and Networks, First Edition,

Cengage Learning India Pvt Ltd',2006, ISBN - 13: 978-81-315-0559-5'

19.09.2023



KS INSTITUTE OF TECHNOLOGY BANGALORE-560109

DEPARTMEI\T OF ELECRONICS & COMMUNICATION ENGII{EERING

NAME OF THE STAFF : Dr"Dinesh Kumar D S

SUBJECT CODETNAME :2|EC7Z|OPTICAL & WIRELESS COMMUI{ICATION

SEMESTER/YEAR/SEC : VII/ IV/A

ACADEMIC YEAR 2024-25

sl.
No.

Topic to be covered
Mode of
Delivery

Teaching
Aid

No. of
Periods

Proposed Date (B)

MODULE 1: Optical Fiber Structures

1 Introduction to optical fibers L BR+P 1 1 919,24
2 Optical Fiber Modes and Configurations L BB+P 1 2 1019,'24

-) Mode theory for circular waveguides L BB+P I J 1y9124
4 Single mode fibers, Fiber materials. L BB+P 1 4 r2l9l24
5 Attenuation L BB+P 1 5 1719l24
6 Absorytion, Scattering losses L BB+P 1 6 t8l9l24
7 Bending loss L BB+P i 7 t9l9l24
8 Signal Dispersion L BB+P 1 8 2319124

9 Modal delay L BB+P 1 9 24/9124
10 Group delay, Material dispersion L BB+P 1 10 25/9/24

MODULE 2: Optica! Sources and detectors

11 Lieht Emitting Diode L BB+P 1 1t 2619/24
t2 LED Structures L BB+P 1 12 3019124

Cumulative
No. of

Periods



1ll0l24131BB+PL 3lr0l24141ANd LEDeffic13 BB+PL 10110l24151Laser Diodes BB+Pt4 L t4110124161Photodetectors15 BB+PL 151r0124t71MWDofOverviewt6 BB+PL 16110124181CirculatorsandIsoiatorst'7 BB+PL 2t110124t91filtersFiber18 BB+PL 22110124201-fr1m tersfitthinDielectrict9 BB+PL
Diffraction20

231101242l1

MODULE 3: Mobile Communication Engineering

BB+PL 2411012422Wireless etworkN 12T BB+PL 28110124231Mechanisms22 BB+PL 29110124241ChannelradioMobileL) BB+PL 30110124251Cel1u1ar24 BB+PL 4111124261ClusterandstructureCe1125 BB+PL 5lrtl24271reuse BB+P26 L 6111124281andSIZECluster27 BB+PL 124T llt291F Reuse Distance28 BB+PL 14llrl24301Problems on reuse
29 BB+PL
30

19llll24371BB+P

MODULE 4: Multiple Access Techniques

L 20llll24)L131 BB+PL 21111124JJ1TDMA BB+P32 L 25llll24341CDMAJJ BB+PL 26llrl24351SDMA34 BB+PL 27lltl24361Access TMulti ues
35 BB+PL 281111245t1Access SchemestiulMMulticarrier36 BB+PL 2112124381connected Pto STN

basic ularcellA BB+PJI L 3lr2l24391celluiarbasicofParts38 BB+PL
of a cellular39



MODULE 5: GlobalSystem for Mobile (GSM)

40 GSM Network Architecture L BB+P 1 40 4lr2l24
41 GSM signalling protocol architecture L BB+P 1 41 5112124

42 Identifiers used in GSM system L BB+P 1 42 9nU24
43 GSIvI Channels L BB+P 1 43 t\lrU24
44 Frarne structure for GSM L BB+P 1 44 rUt2l24
45 GSIvI Call procedures L BB+P 1 45 16lr2l24
46 GSM hand-off Procedures L BB+P I 46 t7lt2l24
47 GSIrI Services and features. L BB+P 1 A1 18112124

48 Revision of vtu question paperc L BB+P 1 48 t9tr2l24

Di"o."1 \

Signature of Course Incharge Signature of Module Coordinator Signature HOD

D



KS INSTITUTE OF TECHNOLOGY BANGALORE.56O1O9

DEPARTMENT OF ELECRONICS & COMMUI{ICATIOI{ ENGINEERING

NAME OF THE STAFF : Dr.Dinesh Kumar D S

SUBJECT CODE/NAME zZIECT2IOPTICAL & WIRELESS COMMUNICATION

SEMESTER/YEAR/SEC : VII/ IV/B

ACADEMIC YEAR :2fi24-25

sl.
No.

Topic to be covered
Mode of
Delivery Teaching Aid No. of

Periods
Cumulative

No. of Periods
Proposed Date (B)

MODULE 1: Optical Fiber Structures

1 Introduction to optical fibers L BBJ-P 1 1 919124

2 Optical Fiber Modes and Configurations L BB+P 1 2 1019124

J Mode theory for circular waveguides L BB+P 1
a
J rU9l24

4 Single mode fibers, Fiber materials. L BB+P 1 4 tzl9l24
5 Attenuation L BB+P 1 5 1719124

6 Absorption, Scattering losses L BB+P 1 6 t8l9l24
7 Bending loss L BB+P 1 7 t9l9l24
8 Signal Dispersion L BB+P 1 I 2319124

9 Modal delay L BB+P 1 9 2419124

10 Group delay, Material dispersion L BB+P 1 10 2s19l24

MODULE 2: OpticalSources and detectors

11 Light Emitting Diode L BB+P I 11 26/9124
LED Structures L BB+P 1 12 30/9124

13 Quantum efficiency and LED power L BB+P 1 13 1110124

t2



3ll0l2414iBB+PL t0110124DiodesLaser14 151BB+PL r4lr0l2415 t61BB+PL 0124t5llOverview WDMoft6 t71BB+PL 16110124and CirculatorsIsolators 1817 iBB+PL 21110124filtersFiber18 t91BB+PL 221r0124-filmthinDielectric tersfil19 201BB+PL
Diffraction20

231t0124
MODULE 3: Mobile Communication Engineering

ZT1BB+PL
Wireless etworkl.{, 241t01242l 221BB+PL

28110124Mechanisms22 Z31BB+PL 29110124Channelradiol/1obile23 241BB+PL 30110124Cellular 2524 1BB+PL 411ll24C usterandstructureCell 2625 1BB+PL sllLl24reuseF26 211BB+PL 6lt|l24size andCluster27 281BB+PL 1ltll24Reuse Distance28 291BB+PL 14111124llroblems on reuse29 301BB+PL
Cochannel Interference30

19llllz431

MODULE 4: Multiple Access Techniques

1BB+PL 20llll24FDMA31 1Z1BB+PL 12421111TDMAJZ
aa
JJ1BB+PL

25111124CDMAJJ 341BB+PL
SDMA34 26llll24

35BB+PL
27111124brid MultiPle Access TechniquesHy35 361BB+PL

Multicarrier M Access Schemes
36 28111124

JI1BB+PL
2112124

STNPtoconnectedularcellbasic systemAJI 381BB+PL
ularce11basicofParts38 3112124

391BB+PL
39

1

Operation of a cellular sYstem



MODULE 5: GlobalSystern for Mobile (CSM)

40 GSM Network Architecture L BB+P 1 40 4lt2l24
41 GSM signalling protocol architecture L BB+P 1 4t 5lt2l24
42 Identifiers used in GSM system L BB+P 1 42 9ltU24

GSM Channels L BB+P I 43 t0ltU24
44 Frame structure for GSM L BB+P 1 44 rU12124
45 GSM Call procedures L BB+P 1 45 t611,2124

46 GSM hand-off Procedures L BB+P 1 46 t7lt2/24
47 GSM Services and features. L BB+P 1 47 18112t24

48 Revision of l-tu question papers L BB+P 1 48 19lt2l24

Signature of Course Incharge Signature of Module Coordinator HOD
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K.S.INSTITUTEoFTECHNOLOGY,BANGALORE_560109
DEPARTMENT OF' ELECTRONICS AND COMMUNICATION ENGINEBRING

2024 _ 25 ODD SEMESTER
I ASSIGNMENT

20?4-2025Academic Year
202L -2025Batch
N /Vrr/A &BYear/Semester/section
2LEC7 ?-OPtical and Wireless
Communication

ECEDeptDr. Dinesh Kumar D. S
I

Narne of the Course
Incharge

Assignment No: 1

ate of Issue z 26* SePt 2024

K-Levels: K1 -Remebering, K2-U

Total marks: 6

Date of Submissionz 3'o Oct2024

K4-Anal I(5 -Evalurating, K6-Creating

Marks
COK

Level
No. Question

7LL3
an expression for maximum acceptance

aperture for steP index fiber

angle and

L

7Lt3
and Expalin different attenuation mechanisms with

expressions
2

7LL2different fibermaterials used in optical fibers
3

7Lt3use of single mode and multimode step index fibers

GIF with their dimension with advantages

72L2
5

Explain different tYPes of I ED with neat diagrams

7?L2different types of Photodiodes with neat diagrams
6

t-\^.
\,\

HOD ECE
Course In charge

t

Subiect Code-Title

4

I
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1
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Branch :
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B.E
ECE

Optical and Wireless Communication
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Course Code :
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K. S. INSTTTUTE OF TECHNOLOGY, BANGALORtr - 560109

DEPARTMENT OF ELBCTRONICS AND COMMUNICATION ENGINEERTNG
2024 - 25 ODD SEMESTER

II ASSIGNMENT

Academic Year 2024-2025

Batch 202L-2025
Year/Semester/section rv /vil/A &B

C" lri aat f n,lo-'I'itI aJUUr!!t VUSU- l rLl9
2lEC7 2- Optical and Wireless
Communication

Name of the Course
Incharge

Dr. Dinesh Kumar D. S Dept ECE

\

Assignment No: 2

Date of Issue: 30'\ Oct 2024

Total rnarks: 8

Date of Submission: 7"'Nov 2024

K-Levels : K 1 -Remebering, K2 -Undelstanding, K3 -Applying, K4- Analy zing, K5 K6-Creating

Q No.
t

Question
K

Level
CO

Marks

L
Explain the concept of WDM with neat diagram

L2 2 7

2

Identify and Expalin different pzrssive devices suclt as isolator'

and circulator used in WDM
L3 2 L

2 Explain diffraction meciranism w.r.t celiular communication LZ 3 1

4. Explain reflection mechanism w.r.t cellular communication LZ J L

5
Identify and Explain different types small scale fading L3 3 L

6 Explain scattering mechanism w.r.t cellular communication L2 L

7 Explain TDMA concept used in cellular cornmunication L2 4 L

B Illustrate FDMA FDD concept w.r.t AMPS system t) 4 L
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Optical and Wireless Communication

Semester : VII
Course Code : ZLEC7T

Max Marks : 6

Q.NO. POINTS MARKS

ito\.

t

3

'IA)'DN{:- Tf t4a t*-.ln*aleun h

'l:\ "-))\ eS,orl

fsr cge\der C,evut

-Ttns- S'''g*o,.I er^ftfIl t

vC i\\ U !\A-ai.8c d.J
+..r"n

$*-t.eaf

1r
W*p

'+a Tert-cln r^e-dia-l \A€r(/

l,Dlrg.^^ ['tre\* FE t^-o '\r'tn.q ar-

*cts^r.PI 1Bh,r P@,*t^
{^}[.sr^

Dt ht\o-Lh,y^
tf.,r3rr. ,* aa (J i*k.c.{q

*rU*
r-Xr^.e-\ tr,5 ').A&rtfd {*-

bBrtwrcle c*U*a +l[,4 o

Le,L

Ca>

c-c a

C^o rn t-toi hn\"fi g<l4^€ReA o phtta]



t""*, q

&t1

-/1c*U'L

b3

1\

C-s:z

I."r

{

"l
1-'tx.

&.

L!5*) e; L0ctv-&

tf ,M U&+$,*s,I tf\. €-t€

p'.*$ed\
\ , t/-.r"Y""K
d!.a X+*!:.,,,\k-

\1V rr" <--f'
! [l-'Z

lr.e+tnll.Ii [,C Lt{-a T!^*1

e, tt ' e':h.<fr*cAr ,r* rtr
€-t*---tsr*r ;ff-i*-t*

E,M vecu ,6{ #f t"€#4drrd
strs,.-.cd;f{"j

4-tu"^ k*lr t tubfu'ts&

f- - \' -. ^-n " ('><fl ^ -t-X ,F#A.s? ? i)'u^1r\L/v=

i r,r L;,,^0"-

i *"# :G*J,e .j**"g
L - g i.r\att etud.a .if*&-'"g
a9a;""$e16<^ 1*+. *j'. oLu;')s\rL p{''"'--'

*td' Lcs' fd:,W( -

gc"Jfus-' e$&e-

u l't :q.a,C,*rt er& it6

-g'wUt*t€A /\A

{r-'t) r,AA r-? L+ t,L d\ F{.,{"}fi1(r{

rx-e-rar*.S i'D L€-r. St"s IU'&e-qS c{.x3

eX*Ax;"*"m=*
f*[{dlre$* '

11
.-l -dtagt l,r,t \-** L*ou

I

[-DMA + Lf (:{ e( f'Qs.$; ptr

CLe-ell*( 'J4<--t'tu q\^rl u"1ii"*-t{ mfl:.

***'&w;etft i'> '-Au'vft$"leA 
'rq'F*

';{;;b.- ;t" Prn d\*e*ey .dt"ch *-
d1-ag13x.---i \-* \f"r- U,&€&-

'T[^rr"" ,;q d'* ${w"<i-\ 
\erL't^-ji

{,& 'rre<t{:.4-r<,-n Lt* e=ada c1-*-qa',u-L

i, *..t ,*=t-*t -1, r:-txa ft,l t qki,fiaia*Usr

\

Ci){.dY*ia gr,.e-kr,Srqg "i+pD

{*-JelJ.i4.



K.S. INSTITUTE OF TECHNOLOGY, BENGALURU .560109
FIRST INTERNAL TEST QUESTION pApER 2024-25 ODD SEMESTER

USN
SET: A

Degree
Branch - Stream

Course Title
Duration

B.E
ECE
Optical & Wireless Communication
1 Hr ( 60 minutes)

Semester
Course Type / Code

Date
Max Marks

vII
2tEC72
07/10/2024
20

Note: Answer ONE full question from each Module.
L-Bloom's Level: L1-Remebering,L2-Understanding, L3-Applying,L4-Analyzing,Ll-Evaluating, L6-Creating

t

Name & Signature of Name & Signature of
Course In charge: Module Coordinator:

Q No. Questions 1\{arks CO L
Module-1

1(a) Explain scattering mechanism with relevant expressions 4

co1

L2

(b)
Consider a multimode silica fiber that has a core RI of 1.48 and a
cladding RI of 1.46.Solve i) Critical angle ii) Numerical aperture iii)
Acceptance angle

4 L3

(c)
Develop an expression for numerical aperture Q.{A) in terms of
maximum acceptance angle and A for step index fibers

4 L3

OR

2(a)
Explain different fiber materials used in optical fiber with their
composition

4

co1

L2

(b)
Develop an expression for material dispersion in fiber starting from
group delay

4 L3

(c)
Construct single mode and multimode Siir and muitimcde GIF u,ith
neat diagram

4 L3

Module-2

3(a) Construct Fabry Perot resonator cavity LASER with neat diagram 4

co2

L3

(b)

A double hetero junction InGaAsP LED emitting at a peak wavelength
of 1310nm has radiative recombination times of 30 and 100ns

respectively with drive current 40mA. Solve (i) the bulk recombination
lifetime (ii) internal quantum efficiency (iii) intemal power ievel.

4 L3

OR

4(a)
Construct GaAlAs double hetero junction LED structure with neat

diagram
4

c02
L3

(b) Construct PIN photodiode with neat diagram and explain its working 4 L3

i\--
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SUB: Optical & Wireless Communication -2lEC72
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K.S. INSTITUTE OF TECHNOLOGy, BENGALURU - 560109
FIRST INTERNAL TEST QUESTION PAPER 2024-25 ODD SEMESTER

USN
SET: B

Degree
Branch - Stream

Course Title
Duration

B.E
ECE
Optical & Wireless Communication
1 Hr ( 60 minutes)

Semester
Course Type / Code

Date
Max Marks

\rII
2lEC12
07/10/2024
20

Note: Answer ONE full question from each Module.
L-Bloom's Level: L1-Remebering, L2-Understanding, L3-Applying,L4-Analyzing,L5 -Evaluating, L6-Creating

a
No. Questions

Mar
ks

CO L

Mrl,Iule-1
1(a) Explain fiber bending losses with relevant diagram 4

co1

L2

(b)
Consider a multimode silica fiber that has a core RI of 1.50 and a cladding
RI of 1.47.Solve i) Critical angle ii) Numerical aperture iii) Acceptance
angle

4 L3

(c) Identify and explain different attenuation mechanisms in optical fibers 4 L3

OR

2(a) Explain Mode field diameter for single mode fiber with diagrams 4

co1

L2

(b)
Develop an expression for the delay difference due to intermodal
dispersion in Multimode Step index fiber.

4 L3

(c)
Make use of the following terms w r t optical fibers i.Critical angle ii.
Acceptance angle iii. Numerical aperture

4 L3

Module-2

3(a) Derive an expression for efficiency and internal power for I.ED 4

c02

L3

(b)
A PIN photodiode on avg generates one E-H pair for two incident photons

at a wavelength of 0.75pm .Solve I.quantum efficiency ii.bandgap energy

iii.mean photo ourrent if the incident power is 20pw
4 L3

OR
4(a) Construct Surface emitter LED wiflr neat diagram and explain its working i

c02
L3

(b)
Solve the energy in electron volt for the following wavelengths i.eye

response-5 5 Onm ii. COz LASER wavelemgth- 1 0. 6pm
4 L3

Name & Signature of
Course In charge:

D',
Name & Signature of
Module Coordinator:
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DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

SESSION: 2024-2025 (ODD SEMESTER)

SUB: Optical & Wireless Communication -218C72

FIRST SESSIONAL TEST SCHEME & SOLUTION-SET.B
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109

SECOND INTERNAL TEST QUESTION PAPER 2A24'25 ODD SEMESTER

USN I

Note: Answer ONE full cluestion from each Module'

L-Bloom's Level: L1 -Remebering, L2-Understanding, L3 -Applying, L4-AnalYzing, L5-Evaluating, L6-Creating

SET: A

Degree :

Branch-Stream :

Course Title :

Duration :

B.E
ECE
Optical & Wireless Communication
1 Hr ( 60 minutes)

D'\
of Narne Signature of

Semester : VII
Course Type / Code : Cotel?7fiC72

Date : 081L112024

Max Marks : 20

D'v4
Name & Signature

Course In charge

t

CO LMar
ks0

No.
Module-2

L3coz04
Utilize the concePt of WDM in optical communication)1 a

OR
L304 co2

2(a) Develop 3 port circulator with their specifications

L304
3(a)

transmitters so that each cell supports 30% of the channels' Solve i' coverage

Consider single high-
r.vith

(cells)

votce40 channelsthattter cantransmia supportpower
isareaIf this vathe vaila-ble equallIof krn240area spectrum.anover

lowereach powerbyareastoln supportedsmallersevendivided

area ofeach cell ii. total number of voice channels

L304Identiff and explain different fading mechanisms

L304

c03

Make use of the concePt of clustering and cell structure used in cellular

communication
(c)

L3

cellular

this
iii.

totala1of .6ce1la US km, spectrumradiwithcells32ofA cellular system
lveof 7 Soreuseaand patterntraffic)a

J channels,6thatallocation supports
ofnumberThe11thwr configurationcoveredareaservlcetotalThei.

Assume hexagonalregulartotal capacl1ycellchannels systemper
4(a)

L304Identiff explain systems specificationswith theircellularIGand(b)
L304frequency 7Kstzecl*sterforofuse conceptMake feU'Se(c)

Module-4
co4 L304

Make use of the concePt of FDMA used in wireless comrrurnication,5(a

co4 L304

an FDMA

OR
simplexeachforMHz21 .5ailocated1ScellularSUSA systemAMP analog

0 and11S kHz,allocatedtheendeither of spectrumalbandtheIfband. guard
1navailableof channelsnumbertheSolve30is kHz.bandwidthchannelthe

6(a)

Module Coordinator

Module-3

OR

04

c03



K.S. INSTITUTE OF TECIiHOLOGY, BENGALURU-560109

DEPARTMBNT OF ELECTRONICS & COMMUNICATION ENGINEERING

SESSION: 2024-2025 (ODD SEMESTER)

SUB: Optical & Wireless Communication -2lEC72

SECOND SESSIONAL TEST SCHEME & SOLUTION-SET-h
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No.

Scheme and Solution Marks
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Level
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K.S. INSTITUTE OF- TBCHNOLOGY, BENGALURU - 560109

sEcoND INTERNAL TEST QUESTION PAPER 2024-25 ODD SEMESTER

USN
Semester VII

SET: B

" Degree :

Branch - Stream :

Course Title :

Duration :

B.E
ECE
Opticat & Wireless Communication
1 IIr ( 60 minutes)

Course TYPe / Code : 21fiC72
Date z 0111112A24

Max Marks : 20

Note: Answer ONE full question from ea':h Nfodule'

L-Bloom's Level: L1 -Remebering, L2-Understanding, L3 -APPlYing, L4-Analyzing, L5 -Evaluatin g, L6-Creating

D, D:
Name & Signature of Name & Signature of Princip

LCOMar
ksa

o.
Module-2

L3co204GratingFi WDm i\4usedberoftheof Braguse concePtMake1(a)
OR

L3coz04
Faradayexplain neatwithisolator diagramrotationandConstruct2(a)

L304

-sizeduniform

1nbehave4 toslzeofcluster replicatedthetimesofbernumtheolveS
thethw1if 765 km2oateasefwceentirethevercotoorder approximatelY

km27 each.ofceilsofnumber
3(a)

L304
Make use of the concePt of fast with relevant diagram(b)

L3

co3

04
c)( Identify explain specificationstheirwitiice1lu1ar2G systernsand

OR

L304
4(a)

Solve the time
00 MFiz

ii.a PCS at 1900 MHz
operating

kn/h.6of 0aat uniformtravels speedmobileA
9atai. cellebil USEStheif mo phonefadesbetween

L304
(b)

between freqllenc.v reuse factor Q and cluster size

K
Derive the relationshiP

L3

c03

04iells used in cellular sYstem

a cell with a cell site and mobile

and also
identify and exPlain different

illustrate
c)(

Module-4

L3co404
5(a)

forMHz5ofectruma totalallocated sp1Sularcell operatorA system
FDMAthe UE,on techniqbasedanalo cellulzuan systemof odeployment theSolvebandwidth.kHz25charurelslmeach occupymgthwl plex

the1nblecallsofnumber

L3co404AMPS1nused systemMA/FDDFDoftheofuse concePtMake6(a)

Course In charge Module Coordinator

HOD ^'slrld

,/
/

Module-3

subscriber

OR
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K.S. INSTITUTE OF TECHNOLOGY, BEI{GALUR.U-560109

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

" SESSIONz 2024-202s (ODD SEMESTER)

SUB: Optic4l & Wireless Communication -2lEC72

SECONDSESSIONALTESTSCHEME&SOLUTION-SET.B

a.
No.

Scheme and Solution Marks
L

Level
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K.S. M{STITUTE, OF TECHI\OLOGY, BENGALURTJ. 560109
THIRD INTERNAL TEST QUBSTTON PAPER 2024.25 ODD SEMESTER

SET: A

Degree
Branch - Stream

Course'I'itle
Duration

B.tl
USN

Senrester : VII
Core l2lEC'72
12fi2t2024
20

ECE Course T.ype / Code :
Optical and Wiretess Communication Date :I Hr ( 60 minutes) Max Marks :

Note: Answer ONE full question tiom cach Mociule.

L4-Analyzing, L5
L-BIoom's Level: L I -Rerne bering, L2-rJnderstanding, L3

Module-4

N & Signature ol' Name & Signature of
Module Coordinator:

- Evah"rating, L6-Creati ng

w

Q No. Questions Marks CO L

r(a) keMa ouse f the of DT withMA relconcept evant di magra 04 L3
(b) Identily and explain the diflbrent of a cellular s 04

c04
L3

OR
2(a) Utilize the conccpt of CDMA with relevant diagram 04 I,3

t)( )
Make use theof colt fo brid TDMAcept hy MA/FD sedLI I1 S 63
ce Ll Sar tenr w h fl-arl e atfbnrr 04

c04
t.3

Module-5

3(a) Make Su e I' CJ MS harc tcctLl wlre th neat di nda Cbri flagrant vmatain nEX tS 04 L3

(b) Identify and explain d
GSM

control channels uscd inifferent broadcast
04 I,3

c( ) efll
hT e G MS S lIte S(t ES crh G KMSys rnodu lati no msche olS ve hc

dban w thd (" en C) thef tandardS GSM stS em 04

cos

I,3

OR
4(a) tifyenId and lain MGS I'fictrirexp withchannels fiame structurc 04 I,3

(b)
Identify and explai handoff.s used in cellular
comntunrcatron

n different GSM
04 L3

(c)
slots, and eacli tirne slot contains 156.25 bits and clata is transmitted
over a c,hannel at 270.833 hbps. Sr-r!r,e i. Tiine duration o1'a bit
ii, '[irle duration o1'a tirne stot iii. J'irre cluration

GSM uses a lrame structure where each frame consists of 8 time

of a TDMA flrame.

04

co5

I,3

Course In charge

ts

HOD

r

I

D\
d#6ry$: -u-

Principal

"J;/r"W

\
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
THIRD INTERNAL TEST QUESTION PAPER 2024 - 25 ODD SEMESTER

SCHEME AND SOLUTION (SET A)

Degree
Branch
Course Title

: B.E
: ECE

: Optical and Wireless Communication

Semester
Course Code

Max Marks

VII
2tEC72
20
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K.S. II\STITUTE OF TECHNOLOGY, BENGALURU - 560109

THIRD INTERNAL TEST QUESTION P 2024-25 ODD SEMESTER

SET: B

Degree

Branch - Stream
Course Title

Duration

B.E
ECE
Optical and Wireless Communication
I Hr ( 60 minutes)

Semester

Course Type I Code
Date

Max Marks

VII
Core l2lEC72
12tL212024
20

USN

Note: Answer ONE full question from each Module'

L-Bloom's Level: L 1 -Remebering, L2-Understanding, L3-Applying, L4 - Analy zin g, L5 -Evaluatin g, L6 - Creating

CO LNIarksQuestionsQ No"

Module-4

L304Make use of the concept of OFDM used in OFDMA with relevant
1(a)

co4
L304(b)

Identify and explain the different steps used in mobile to mobile call

OR

L3042(a)
Make use of the concept of hybrid TDMA /FDMA used in GSM

with fi'ame formatceliular
04

c04
Identiff any eight parameters of a GSM system(b)

Module-S

L304Make use of GSM protocol architecture with neat diagram and

different3(a)

L304(b)
co5

L304

70.833 kbps in GSM standard that is 40o/o

(say) of theoretical maximum data rate that can be supported in a
ZOOirJirz channel bandwiclth. Solve the corresponding theoretical

Make use of GSM super frame strr.rcture v,,ith neat diagram

The channel data rate rs 2

SAI

(c)

OR
L304Identify and brietly explain GSM servicesa(a)

L304(b)
Identify and explain anY

necessary frame formats

withidentifiers 1n GSMfour used system

co5

{,3a4(c)

Show that the 3-dB bandwidth for a Gaussian

B x Tb : 0.3 GMSK modulation in GSM standard is 81.3 kHz. The

channel data rate is 270.833 kbps

LPF used to produce

D\
Name & Signature of Name Signature of

L

Course In charge: Module Coordinator:

FW
HOD

L3
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ffi inrnn TNTERNAL TEST QUESTTON 
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scHEME AND SOLUTION (SET B)
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Branch
Course Title
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Optical and Wireless Comtnunication

POINi'S
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K. S. INSTITUTE OF TECHNOLOGY
#L4, Raghuvanahalli, Kanakapura i\Iain Road, Bengaluru-5600109

DEPARTMENT OF ELBCTRONICS AND COMMUNICATION ENGINEERING

2024.25 ODD SBMESTER

List of students who are identified as slow learners and their marks in every internal

Subject and Subject Code: OPTICAL AND WIRELESS COMMUNICATION/ 2IEC72

Semester and Section: VII A

SI

No.
USN NAME First Test

Marks
Remedial Class

Dates &
Attendance

Impro
vemen
t Test
Marks

Second
Test

Marks

Remedial Class
Dates &

Attendance

Impro
vemen
t Test
Marks

Third
Test

Marks

Improve
ment
Test

Marks

FINAL
(s0)

15,rorz
4

23tr0/2
4

2Wtu
24

2@rU2
4

01 1KS21EC003 ABHISHEKH C AB P P 7 AB P P l0
6 3l

02 1KS21EC005 AISHWARYAA AB P P AB P P t4 5 28

03 1KSz1ECo15 B N JEEVAN AB P P 15 AB P P 10 32

04 1KS21ECO2B GAGAN V 4 P P AB P P l5 9 30

05 1 KS21 EC03 1 GURUSHANKARAM AB P P t0 7
8 31

06 1KS21ECo50 SAI HIMAJA AB P P 15 AB P P t2 JJ

07 1KS21ECO56 NAYANA S AB P P 7 AB P P 8
9 31

08 1KS22EC051 NANDAN K AB P P 15 AB P P t2 JJ

09 1KS22EC060
POLURU

MANJTINATH
AB P P

12 8

4
27

Signature Faculty Signature of



K. S. INSTITUTE OF TECHI\OLOGY
#14, Raghuvanahalli, Kanakapura Main Road, Bengaluru-5600109

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

2024.25ODD SEMESTER

List of students who are identified as slow learners and their marks in every internal

Subject and Subject Code: OPTICAL AND ryIRELESS COMMUNICATION/ 218C72

Semester and Section: VII B

D
the Faculty Signature of the

SI
No.

USN NAME First Test
Marks

Remedial Class
Dates &

Attendance

Impro
vemen
t Test
Marks

Second
Test

Marks

Remedial Class
Dates &

Attendance

Impro
vemen
t Test
Marks

Third
Test

Marks

Improve
ment
Test

Marks

FINAL

rgtot2
4

zgtot2
4

2anL/
24

26truz
4

03 1KS21ECo78 S HARI DHANUSH AB P P 10 P P 10 25

05 1KS21EC1O8
THUSHAR
CHERIAN

AB P P
6 l0 P P

8
31

06 1KS21EC109
UDAYKUMARS

R
P P AB

P P
8

10
32

1KS21EC1 13 VARSHITH S 7 P P t4 P P 5 32

07 1KS22EC4OB SANGEETHA H M 6 P P 8 P P 13 JJ
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K.S. INSTITUTE OF TECHNOLOGY,bANGALORE - 560109

DEARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

TEACHING AND LEARNING

P Acti
2024-25Academic Year
Dr. Dinesh Kumar D SName of the

Faculty
Optical and Wireless CommunicationCourse Name

/Code

Semestei/Section
Activity Name
Topic Covered

Date
No. of Participants

. To improve self-learning skills of students
o To improve communication skills of students

PAPERT]RS VBYTURELITERA
and Wireless Communication llabus

skills of ournal

VIVA &B

1611212024 to20ll2l24
t23

ra To

Objectives/Goals

Initially delivered lecture on given topics.

Later students were asked to prepare a tlraft of the literature survey paper from

different topics covering each module

students are given with additional information/sources from which they can prepare

innovatively and submit the report as per standard format

Microsoft wordICT Used

a

o

a

Appropriate MethodAnstructional materialslExam Questions

9rl0rl2Relevant PO's
Students tried to explore the different

communication generations, architecture,design and Application

Improve their'self-lelrning, communication, and

management skills as an individual and team member'

There are total 123 students and 31 teams prepared and

Submitted literature review paper.

a

a

a

optical fibers and

Significance of
Results/Outcomes 

..

The activity provided a platform for students to interact with

peers improve their communication skills; work as individuals and

team.

a

a

The activity improved the self-learning of students.

Reflective Critique

,I



2lEC72
Optical and wireless communication Activity

proofs (photographs/Videos/Reports/Charts/Models) :Student literature survey paper is attached

Quantum Efficiency of Quantum Dot Lasers

CHIRANTHW
1KS21ECO23
Dept. of ECE, KSIT
ch iranthvv-ece@ksit.edu.in

I{EMANTH D R
1Ks21EC033
Dept. of ECE, KSIT
hemanthdr-ece@ksit.edu.in

NARAHARIN JOSHI
'1KS21tC053

Dept. of ECE, KSIT
naral, arinjoshi-ece@ksit.edu. in

NAYANA J

1KS21ECO55
Dept. of ECE, KSIT
n ayanaj-ece@ks it.edu. in

Abstroct-The quantum efficiency relates the cnlculnted to the

measuretl externai thresholcl current of a laser. This quantity is

oii.,i 
"sti,natecl 

from the length tlependence ofthe external differ-

ential efficiency above threshold, assuming the carrier density is

plii,ie.r. often it is also assumecl that the internal current varies

ii,r*.r-,i'ty with the external currentl it is shown here this is not the '

c,,se dre to the effect ofstinlulated entission on the current-voltage

..irtion ofthe active region. Furthermore, it has been observed that

spontrrneous entission fiom inhomogeneous quanturn dots does not

liin aoove ttr.eshold which questions the determination of their op-

iicat loss. This nonpinning is reproduced by a model in which the

laser photon rate equatioriis coupled to rate-equations for the occu-

f rtio,i of'Oot states inediatetl by a thermal phonon-distribution' The

ihresholtl current from this model agrees with a Fermi-Dirac cal-

culation but the external efficiency above threshold is lower and its

tength tlependence gives a smaller vaiue of ntode loss than the input

vlfie. TfrL reasons fir this behavior are analyzed and it is concluded

that a Ferrni-Dirac calculation does not represent the light-current

clraracteristics in quantum dot lasers at room temperature'

lnrlex'ferms-Quantum dots, semiconductor lasers' sponta-

neous emission.

I. INTRODUCI.ION

two contponents:
t ) the fraction ofthe external curent which enters the active

It has been comnlon practice to obtain the injection efficiency

from an analysis ofthe differential quantum efticiency above

threshold foi devices of ditferent cavity length, a procedttre

which also provides a value for the internal optical mode loss'

ai. Setting aside unceftainty due to the scatter in data from dif-

ferent devices, there are two concerns rvith this approach' Firstly

the analysis relies upon the quasi-Fenni levels (and therefbre

carrier dlnsity) pinning above threshold and, secondly, it is as-

sumed that the rilation betrveen internal and external currents is

linear with the same slope below and above threshold, in other

words that the cliffbrential injection efficiency above threshold

is the same as the injection efficiency at and below threshold'

The purpose of this paper is to examine these assumptions with

particular reference to quantum dot lasers.where there is evi-

dence that the carrier density on the dots is trot pinnecl above

threshold.
ihe paper begins with a general outline of the analysis of the

external Olff.."ntiut efficiency as a function of cavity length' tt

is shown that, due to the onset of stinrulated enission above
-xr ;r NOWLEDCE of the quantum efficiency of a diode laser is

ffi n...rrory when making a comparison between calculated

fri,i urt.nt relation s and experi mental ly measured properties

iarticularly the threshold currerlt. Calculations usually provide

i6e current due to intrinsic, radiative recombination processes

threshold, the relation between internal and external cttrreuts is

not linear going above tlu'eshold therPfore it is irnportant to dis-

tinguish "0verall" effi ciencies and differential eft'iciencies. The

specific implications for quantum dot lasers are exarlitred using

rvithin the active region t 
1Jro,r) whereas measurements on laser calculations which rePlicate the non-pinning above threshold in

structures give the current supplied by an external source P,,t)
the dots, solving the single mode photon rate equation rvith rate

u,hich includes that due to carrier leakage and recombination equations fbr occupation oldot and wetting layer states rnediatecl

in other pafts of the structure in addition to the active region' by a thermal phonon distribution, without prior assumPtion of

'lhe relation between thern is expressed as an efficiency by the a Fermi-Dirac distribution. The calculated light-cumetlt curves

cleceptively simple relation Je,t =' Jcorc /4 are an4lyzed as functions of cavity length revealing emors in the

In general the relation between the external curent suPPlied derived values of nrode loss due to this behaviour,

and the intental radiative recombinatiou cutrent is rnade up of

region termed the injection ef'ficiency, the balance being lost by current spreading and carrier leakaSe5\

'{.}
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rlbstmct-The quantum efficiency relates the calculated to the

measuretl external threshold current of a laser. This quantity is

often estirnrted from the length dependence ofthe external differ-
ential efficiency atrove threshold' nssuming the carrier density is

pinnecl. Often it is also assumed that the internal current varies
linearty rvith the external current; it is shown here this is not the

case due to the effect ofstinrulated entission on the current-voltage
rclation ol'the active region. !-urtherntore, it has been observed that
spontaneous enrission from inhornogeneous quantum dots does not
pin above tlrreshold which questions the determination of their op-

tical Ioss. This nonpinning is reproduced by a model in which the
laser lrhoton rate equation is coupled to rate equations for the occu-
pation of dot states mediatetl by a thermal phonon distribution. The

ihreshold current from this model agrees with a Fermi-Dirac cal- '
culation but the external efficiency above threshold is lower and its

length tlepenclence gives a smaller value of mode loss than the input
value. l'he reasons for this behavior are analyzed and it is concluded
thnt a Ferrni-Dirac calculation does not represent the light--current
char:rcteristics in quantunt dot lasers at room tentperature.

Irtdex'fernrs-Quantuln dots, serniconductor lasers, sponta-

neous emission.

, I. INTRODUCTION

NOWLEDGE of the quantum efftciency of a diode laser is

necessary when making a comparison between calculated

.NARAHARI 
N JOSHI

1KS21ECO53
Dept. of ECE, KSIT
naraharinj oshi-ece@ksit.edu. in

NAYANA J

IKS21EC055
Dept. of ECE, KSIT
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two components:
I )' the fraction of the extemal curent which etrters the active

It has been comnton practice to obtain the irtjection efficiency

from an analysis ofthe dift'erential quantum efficiency above

threshold for devices of different cavity length, a procedure

which also provides a value tbr the internal optical mode loss,

ai. Setting aside uncefiainty due to the scatter in data fiom dif'-

ferent devices, tlrere are two concerns with this approach. Firstly

the analysis relies upon the quasi-Fermi levels (and therefbre

carrier density) pinning above threshold and, secondly, it is as-

sumed that the relation between inJernal and external currents is

linear with the same slope below and above tlueshold, in other

words that the dilJbrential injection efficiency above threshold

is the same as the injection efficiency at and below threshold.

The purpose of this paper is to examine these assumptions with

particular reference to quantum dot lasers where there is evi-

dence that the carier density on the dots is not pirmed above

threshold.
The paper begins with a general outline of the analysis of the

externil diffbrential efficiency as a function of cavity length. It
is shown that, due to the onset of stimulated emission above

threshold, the relation between internal and external ctlrrents is

not linear going above threshold therefore it is irnportant to dis-

tinguish "ovel'all" efficiencies and differential efficiencies' The

specific intplications for qtrantr.rm dot lasers are exalnined using

calculations which replicate the non-pinning above threshold in

the dots, solving the single mode photon rate equation with rate

equations for occupation of dot and wetting layer states rnediated

by a thermal phonon distribution, without prior assumption of
a Fermi-Dirac distribution. The calctilated light-current curves

are analyzed as functions ofcavity length revealing errors in the

derived values of mode loss due to tlris behaviour'

K
gain-current relations and experimentally measured properties

particularly the threshold currellt. Calculatiotls usually provide

the current due to intrinsic, radiative recombination processes

rvitlrin the active regiont {l,or) whereas lneasurements on laser

structures give the current supplied by an external source (J",r)

which includes that due to carier leakage and recombination

in other parls of the structure in addition to the active region.

The relation between thern is expressed as an efficiency by the

deceptively simple relation Jext = Jcarc /4.
In general the relation between the external current supplied

and the internal radiative recornbination current is made up of
region termed the injection efficiency, the balance being lost by current spreading and carrier

I
\
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Degree :

Branch - Stream :

B.E
ECE

Semester : VII
CourseType/: 2lDC72

Code

QUESTTON BANK-MODULE- I

l. classify optical fibers based index profile with core and cladding diameters

2. Define numerical aperture and obtain the expression forNA in terms of acceptance
angle and RI difference

3. Explain mode field diameter w .r..t single mode fibers

4. Explain fiber materials used in optical fibers

5. Explain the following terms w.r.t. optical fibers i.critical angle ii.numerical
aperture iii.acceptance angle

6. Consider a multimode silica fiber that has a core RI of 1.50 and a cladding RI of
l.47.Solve i) critical angle ii) Numerical aperture iii) Acceptance angle

7. Explain different attenuation mechanisms in optical fibers

8. Explain the following lossses w.r.t optical fibersi.scattering losses ii bending losses

9. what is dispersion? Explain material dispersion with relevant expression

10. Derive an expression for delay difference in intermodal dispersion



OPTICAL & WIRELESS COMMUNICATION

Degree :

Branch - Stream :

B.E
ECE

Semester : VII
CourseType/ : 2lEC72

Code

QUESTION BANK-MODULE-2

1. Explain I.surface emitter LED ii.Edge emitter LED with neat diagrams

2. Derive an expression for LED power and efficiency

3. Explain the double heterojunction structure LED with neat diagram

4. Explain fabry perot cavity LASER with neat diagram

5. Explain the working principle of PiN photodiode with neat diagram

6. Calculate the enegry in EV for the following wavelengths

i. eye response-55Onm ii.Coz LASER wavelength -10.6pm

7. A PiN phto diode on average generatesl e-h pair for 2 incident photons at a
wavelength of 0.75 pm.calculate I.quantum efficiency ii.bandgap energy iii.mean
output photocurrent if the incident power is 20pw.

8. In a double heterojunction LED,the radiative & non radiative recombination
lifetimes are 80ns and 100 ns respectively.calculate I.total carrier recombination life
time ii.internally generated powerif emission wavelength is 0.67pm with device
current of 50mA.

r



OPTICAL & WIRELESS COMMUNICATION

Degree : B.E
Branch-Stream: ECE

Semester : VII
CourseType/ z 2lEC72

Code

QUESTTON BANK-MODULE-3

l. Calculate the number of times the cluster of size 4 have to be replicated in order to

approximately cover the entire service area of 1765 k1"n2 with the adequate number of
uniform-sized cells of 7 km2 each.

2. Identify and explain 2G cellular systems with their specifications

3. Explain the concept of fast fading with relevant diagram

4 A mobile subscriber travels at a uniform speed of 60 km/h. Determine the time between

fades if the mobile uses i.a cellphone operating at 900 MHz ii.a PCS phone operating at

1900 MHzObtain the relationship between frequency reuse factor Q and cluster size K.

5. Explain frequency reuse concept for cluster size K :7 and also mention its advantages

6. Explain lG cellular systems with their specifications

7. A cellular system of 32 cells with a cell radius of 1.6 km, a total spectrum allocation that

supports 336 traffic channels, and a reuse pattern of 7. Calculate

i. The total service area covered with this configuration ii" The number of channels per cell

iii" Total system capacity. Assume regular hexagonal cellular topology

8. Explain different fading mechanisms with relevant diagrams

9. Consider a single high-power transmitter that can support 40 voice channels over an area

of 140 km2 with the available spectrum. If this area is equally divided into seven smaller

areas (cells), each supported by lower power transmitters so that each cell supports 3O%o of
the channels. Calculate i. coverage area of each cell ii. Total number of voice channels

I 0. Explain the concept of clustering and cell structure used in cellular communication

1 l. Solve the number of times the cluster of size 4 have to be replicated in order to

approximately cover the entire service area of 1765 km2 with the adequate number of
uniform-sized cells of 7 km2 each.

12. Derive the relationship between frequency reuse factor Q and cluster size K
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Degree :

Branch - Stream :

B.E
ECE

Semester : VII
CourseType/ z 2lEC72

Code

QUESTION BANK-MODULE-4
l. Exptain the concept of OFDM used in OFDMA with relevant diagram

2. Explain the different steps used in mobile to mobile call procedures

3. Explain the concept of hybrid TDMA /FDMA used in GSM cellular system with

frame format ii.IS-136 cellular system

4. Explain the concept of hybrid TDMA /FDMA used in GSM cellular system with

frame format ii.lS-136 cellular system

5. List different parameters of a GSM system with their specifications

6. Explain different parts of a cellular system with neat diagram

7. Explain the different steps used in mobile to mobile call procedures

8" Explain the different steps used in mobile to landline call procedures

9. Explain the concept of CDMA with relevant diagram

10. Explain the concept of SDMA with relevant diagram
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Degree : B.B
Branch-Stream: ECE

Semester : VII
CourseType/ z 2lEC72

Code

QUESTTON BANK-MODULE-s
1. Explain GSM architecture with neat diagram and briefly explain main components
2. Explain GSM protocol architecture with neat diagram and explain different layers

3. Explain different broadcast control channels used in GSM

4. Explain different traffic control channels used in GSM

5. Explain different identifiers used in GSM

6. Explain different handofls used in GSM

7. Explain the different services used in GSM

8. Explain the GSM frame structure with neat diagram

9. GSM uses a frame structure where each frame consists of 8 time slots, and each time

slot contains 156.25 bits and data is transmitted over a channel at270.833 kbps. Solve i.

Time duration of a bit ii. Time duration of a time slot iii. Time duration of a TDMA

frame.

10. The GSM system uses the GMSK modulation scheme. Solve the bandwidth

efficiency of the standard GSM system.

11. The channel data rate is 270.833 kbps in GSM standard that is 40% (say) of
theoretical maximum data rute that can be supported in a 200-kHz channel bandwidth.

Solve the conesponding theoretical S,N required.

12. Show that the 3-dB bandwidth for a Gaussian LPF used to produce B x Tb : 0.3

GMSK modulation in GSM standard is 81.3 kHz. The channel datarute is270.833

kbps.
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Max. Marks:100

02. Answer any FIVE full questions, choosing at least ONE question from each
MODULE"

03.
04.

Module -1

*Bloom's

Taxonomy
Level

COs
Marks

Q.01 a Explain with necessary diagram the different type of fiber
structure.

L2 1 6

b In a step index fiber if refractive index of core is 1.4 with
Numerical aperture (NA) is 1.3, v=65, operating at 750nm.
Calculate core size and cladding index.

L3 1 6

c What are the advantages, disadvantages and applications of
optical fiber as compared to copper cable.

LI I 8

OR

Q.02 a Explain Intermodal dispersion for multimode step index fiber L2 1 6

b Explain the three different mechanism that causes absorption of
optical energy in optical fiber

L2 1 8

c A continuous 12km long optical fiber link has a loss of 1.5

dB/km, What is the minimurn optical power level that must be
launch into the fiber to maintain as opticalpower level of 0.3pw
at the receiving end, and what is the required input power if the
fiber has a loss of 2.5 dB/km.

L3 1 6

Module-2
Q.03 a An LED operating at 850nm has a spectral width of 45nm. What

is the pulse spreading in ns/km due to material dispersion.
L3 2 6

b With a neat diagram, explain the working of an edge emitting
LED. Also mention its special features and usage.

L2 2 8

c Explain the operation of DFB and DBR LASER L2 2 6

OR

Q.04 a Write a shot note on Avalanche photodiode. L2 2 6

b With the schematic representation and energy band diagram.
Explain the working of the PIN photodiode.

L2 2 8

c A given APD has the quantum efficiency of 657o at wavelength
of 900nm. If 0.5pwatt of optical power produced a multiplied
photo current of lOpA. Find the multiplication factor of M

L3 2 6

Module-3
Q. 0s a Explain the evolution of wireless network L2 J 6

b What are the different basic propagation mechanism used in
wireless communication.Explain them briefly.

L2 J 6

c Define fading. Explain diff'erent types of fading in mobile radio
channel.

L2 3 8

OR

Q.06 a Explain cell structure in case of wireless communication. Which
type of shapes are most preferred in cell structure and why?

L2 J 6

b Explain Frequency reuse in detail. L2 J 6

Page 01 of 02



c A geographical service area of a cellular system is 4200km2. A
total of 1001 radio channels are available for handling traffic for
the area of a cell is 12km2

a) How many times would the cluster of size 7 have to be
replicated in order to cover the entire service area?
Calculate the number of channel per cell and the system
capacity.

b) lf the cluster size is reduced tiom '/ to 4 , then dose it
result into increase in system capacity

L3 J 8

Module-4
Q"07 a What do mean by multiple access. State the different types of

multiple access scheme.
L1 4 6

b Explain FDMA with neat diagram L2 4 6
Discuss TDMA systems. Mention some salient features of TDMA L2 4 8

OR
Q. 08 a Mention

Network
and Explain different components of cellular PSTN L2 4 10

b Explain the operation of cellular communication system L2 4 10

Module-5
Q0e a Explain GSM architecture in detail. Mention some salient features

of GSM.
L2 5 6

b Discuss GSM signaling protocol in details. L2 5 6
C Define physical and logical channel. Explain different channel

used in GSM.
LZ 5 8

OR
Q. l0 a Define Handoff. Discuss different types of handoff in GSM L2 5 6

b Explain GSM frame structure with neat diagram L2 5 6
c What are the different services and features offered by GSM L2 5 8

2lEC72

*Bloom's Taxonomy Level: lndicate as Ll, L2, L3, L4,etc. It is also desirable to indicate the COs and pOs to be

attained by every bit ofquestions.
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Max. Marks: L00

01. Answer any FIVE full questions, choosing at least ONE question from each
MODULE,

Module -1

*Bloom's

Taxonomy
Level

COs
Marks

Q.01 a Explain with necessary diagram the different type of fiber structure. L2 co 1-
POl,2,3

6

b In a step index fiber if refractive index of core is 1.4 with Numerical
aperture (NA) is 1.3, v=65, operating at 750nm. Calculate core size
and cladding index.

L3 co 1-
POl,2,3

6

c What are the advantages,disadvantages and applications of optical
fiber as compared to copper cable.

L1 co 1-
POl,2,3

8

OR
Q.02 a Explain Intermodal dispersion for multimode step index fiber. L2 co 1-

POl,2,3
6

b F,xplain the three different mechanism that causes absorption of
optical energy in optical fiber.

L2 co 1-
POl,2,3

8

C A continuous 12km long optical fiber link has a loss of 1.5 dB/km,
What is the minimum optical power level that must be launch into the
fiber to maintain as optical power level of 0.3pw at the receiving end,
and what is the required input power if the fiber has a loss of 2.5
dB/km.

L3 co 1-
POl,2,3

6

Module-2
Q.03 a An LED operating at 850nm haS a spectral width of 45nm. What is

the pulse spreading in ns/km due to material dispersion.
L3 co 2-

POl,2,3
6

b With a neat diagram, explain the working of an edge emitting LED
Also mention its special features and usage.

L2 co 2-
POt,2,3

8

c Explain the operation of DFB and DBR LASER. L2 co 2-
POl,2,3

6

OR
Q.04 a Write a shot note on Avalanche photodiode. L2 co 2-

POT,2,3
6

b With the schematic representation and energy band diagram. Explain
the wqrking of the PIN photodiode.

L2 co 2-
POt,2,3

8

A given APD has the quantum efficiency of 657o at wavelength of
900nm. If O.5prwatt of optical power produced a multiplied photo
current of 10pA. Find the multiplication factor of M.

L3 co 2-
POl,2,3

6

Module-3
Q0s a Explain the evolution of wireless network L2 co 3-

POl,2,3
6

b What are the different basic propagation mechanism used in wireless L2 co 3- 6
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communication. Explain them briefly POl,2,3

Define fading. Explain different types of fading in mobile radio
channel.

L2 co 3-
POl,2,3

8

OR

Q.06 a Explain cell structure in case of wireless communication. Which type
of shapes are most preferred in cell structure and why?

L2 co 3-
POt,2,3

6

b Explain Frequency reuse in detail. L2 co 3-
POT,2,3

6

c A geographical service area of a cellular system is 4200km'z. A total of
1001 radio channels are available for handling traffic for the area ofa
cell is 12km2

a) How many times would the cluster of size 7 have to be
replicated in order to cover the entire service area? Calculate
the number of channel per cell and the system capacity.

b) If the cluster size is reduced from 7 to 4 , then dose it result
into increase in system capacity.

L3 co 3-
POl,2,3

8

Module-4
Q.07 a What do mean by multiple access. State the different types of multiple

access scheme.

L1 co 4-
POl,2,3

6

b Explain FDMA with neat diagram. L2 co 4-
POl,2,3

6

L Discuss TDMA systems. Mention some salient features of TDMA L2 co 4-
POl,2,3

8

OR

Q.08 a Mention and Explain different components of cellular PSTN Network. L2 co 4-
POl,2,3

i0

b Explain the operation of cellular communication system. L2 co 4-
POl,2,3

10

Module-5
Q.0e d Explain GSM architecture in detail. Mention some salient features of

CSM.
L2 co 5-

POl,2,3
6

b Discuss GSM signaling protocol in details. L2 co 5-
POl,2,3

6

Define physical and logical channel. Explain different channel used in
GSM.

L2 co 5-
POl,2,3

8

OR

Ql0 a Define Handoff. Discuss diiferent types of handoff in GSM L2 co 5-
POI,2,3

6

b Explain GSM frame structure with neat diagram. L2 co 5-
POL,2,3

6

C What are the different services and features offered by GSM. L2 co 5-
POl,2,3

8

2tEC72

*Bloor', Taxonomy Level: Indicate asLl,L2,L3,L|,etc. It is also desirable to indicate the COs and POs to be

atturned by every bit of questit-rns.
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7th sem Course End SurveY 2024'25

Course : Optical & Wireless Communication Courie Code :21EC 72

1. How well you are able to understand the concept of Optical fibers and attenuation losses ?

2. How well you are able to understand the operation of LED,LASER and WDM concepts?

3. How well you are able to understand the basic propagation mechanisms and frequency reuse concept in cellular system?

4. How well you are able to understand the concept of TDMA,FDMA and basic cellular system?

5. How well you are able to uhderstand the GSM architecture and its channels?
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