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,:Tneory & Tulorial -4PlW
TE{a I Theory & Tutorial: 60P

Examination: sHr
Total Marks: 100
Theory: 70
TA :10 CT: 2.0

* RATIONALEi
The Communication has a wide lorrg history, of application !n different technology, This

subject deals with different advanced techniques of Communication Engineering. The Microwavd
Engineering, Radar and Navigation aids an example of Comntunication system. The Satellit.rq
Mobile and Optical Fiber Commurlication has today permeated almost every f ield ol moderfi.
society. This has been incorporated in this subject.

OB.IECTIV$:
At the end of the course ti'le students should be able to ;

. L)iscuss lhe principles of RADAR syslem & tvpes
c $tate the vafious uses of radar in field of navigation system and aircraft Landing system.
. Define & Describe Satellite Orbital patterns and categories(LEo,MEO& GA())

' Doscribe Geostalionary satellite, satellite earth station & Link Station.
. Explain the operation of direct broadcast system (DB$) & VSAT system.
. Compare the advantage and disadvantage of opiical fiber metallic cables

" Describe how light wave prqpagate to optical fiber& .Know source & detectol

' Define the modes of propagation and index profile of optical fiber

" Discuss the operation of Basic Telephone S)'stem & Electronic Telephone Svstem.
o Describe the operation of a PBX.'

COURSE CONTENTS&DISTRIBUTION OF PERIODS :

RADAR & NAVIGATION AIDS.
1.1 State anC explain the simple Radar system & its classification
1,2 Derive Radar range equation, types of radar and their application.
'1 .3 fxpiain the Perfornrance factor of radar.
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i .5 State the frjnction of radar indication and mo' g target Indicator.
1.6 Detine DoDDlor effect&Describe the block ranr of C.W radar.
1 .7 Explain the radar aids to navigator. 

I

1.8 Explain aircraft landing system, 
{

1 ,9 Explain the concept of Navigation Satellite Sll
1 .10 Simple radar problems. I

2. S/\TELLITECOMMUNICATION.
2.'1 Define & Describe Satellite Orbital patterns atd elevation(LEO,MEO & GEO) categories
2.2 Describe the Concept of Geostationary SatBllite , caloulate iis height. velocily & round

' 
*'b)'qltg

tem.(NAVSAT) & GFS Syste nr

delay & their advantage & disadvantage overrther system
2,3 State Satellite frequency allocation and frequoncy bands.
2,4 Describe General struc{ure of satellite Link srstem (Uplink, Down link, Transponder, Crosslinx)
2.5 Explain the operation of direct broadcast systam (DBS)
2.6 Explain the operation ofVSAT system.
2.7 Define multiple accessing & name various typps.
2.8 Discuss the Time Division Multiple Accessinr;iTDl'..4A) & CcCe Dii,ision \4Lrltipb.: Accessi.r 

.

(CDMA) & its advantages & dis-advantages, i1.9 Describe Satellite Application- Comrnunicption .Satellite, Digital Satellite Radio.
1 ,1 0 Explain GPS Receiver & Transmitter. l

1 OPTICAL FIBFR COMMUNICATION,
- ,i.1 D"Iln" opfical conlrtunication,

3.2 Compare the advantage and disadvantag,> of optical fiire| metallic cables
3.3 Define Electromagnetic Frequency and wJ,ve line spectrum
3.4 Need and advantages of optical fibers ilprinciples of light transmissron in a fiber using

Theory
i.5 Doscribe the optical fiber construction
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3.(r Explain the following terms: Velcicity ol propagation' Critical angle' Acceptanoe angle't

&numericalaPenure
nis.uss the block diagram ot an

i.,) DescriUe the three types.optical fi

index, Multi-mode Graded index

i.l0 Atlenuation in optical fibers *
and cladding losses- DisPerston

fiber communication system

/\bsorptlon
- material

losses, scattering' los$es, bending losses' coie

b-i*p"i.ion, waieguide dispersion' lntermod'ir'

disPersion

lli 8:lf:'n$fl;'"?.?-nTjf,:ilY:::'pp:f 1''s'.ur'?inel::-":reedbackcontrorcircuit
i.l3 Explain Optical o"t""i"':ti pil arrd APD CoCei&BIoct diagrs6 using APD

Eonnectors anO splices *Optichl cables - Coupleru 
" """''

3. 14 ,rplrlications uf t't'iitul libels cl':i{' ftxiustry and lrtliiitary appttcatton

l.ls Explain concepf;iw;;;L";;h'oiuiuion Multiplexins (WLDM) principles 
l0

4. TELiCOMMUIIICNTIOH SYSTEM

4.1 Discuss the operatron o#rltionic r"lephone System (Telephone $et)

4.2 Discuss the functron J switching tyll"t &,9:11-ltcedures

i 6 tsilliii il: il;i;i;;;pu"" ui'oii'f " 
switchins ,r'-rinnAr schemes & International Numberingtr

.1 ., ni....,rrc,h," n,,mberrno;;;i;6il";e netwoifs (National Schemes & Internaliona

n i o"f,nu units of Power Measurement'

4.8 Describe the operalion oT lnternet PrJtocolTelephone'

; ; ;;;;,il; itre principat of lnternet relephone

RECOMMENDED BOOKS:
A, TEXT BOOKS:

1. Opilcai i;iDer uu'i'il-r' Frinciples i-'1ld practice John M'Senior'

2- Microwave Engineeting- M Kulkirrni * UMFSH Pub

3. J'elecommunication and the coniputer - James Martine

4. Advance Electronics Communiclation System-Wayne Tomasi

A. REFERENCE BOOKS:

1.

2

3.

Electronic communicatioll systerrl -- G'Kennedy'

Principle of Electronlcs Teleconlmu nication system - CoulsE frenzel

Satellite Comm.- RebortM Gagr:ardi

Optical Fiber Communication Essentials by Greb Keiser-TMH

Rader& Microwave engineering' M Kulkani

optical Fibre communlcallon s)istem by SK Sarkar-Schand
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VI/SEM/ETC/ETT 602 

MICRO CONTROLLOR, EMBEDDED SYSTEM & PLC s 
SIXTH SEMESTER 

(common to ETC/AEI) 
Theory & Tutorial �± 4 P/W                       Examination:  3Hr 
Total Theory & Tutorial: 60 P                                                  Total Marks:  100 

Theory:          70 
TA :10 CT:    20 

A: RATIONALE:  
Computational tools & computing machines are always for technology implementation in field of 
automation for industries and domestic products. Hence micro controls, Embedded System & 
PLCs are integral port of Automation and semi-automation machine. Each day, our lives become 
more dependent on 'Embedded Systems', digital informationtechnology that is embedded in our 
environment. This includes not only safety-criticalapplications such as automotive devices and 
controls, railways, aircraft, aerospace andmedical devices, but alsocommunications, 'mobile 
worlds' and 'e-worlds', the 'smart' home,clothes, factories etc. All of these have wide-ranging 
impacts on society, including security,privacy and modes of working and living. More than 98% of 
Processors applied today are inembedded systems, and are no longer visible to the customer as 
'computers' in the ordinarysense. New processors and methods of processing, sensors, actuators, 
communicationsand infrastructures are 'enablers' for this very pervasive computing.. 

B: OBJECTIVS:  
At the end of the course the students should be able to : 
i. Gate Idea of Embedded System & Different Technology. 
ii. Know the application of Embedded System. 
iii. Know the various peripherals. 
iv.  Concept in PLC & its Programming.  

C: COURSE CONTENTS&DISTRIBUTION OF PERIODS : 
1. Introduction to Embedded Systems         10 

1.1  Embedded Systems Overview 
-What are they? 
-A shortlist of embedded systems 
-Some common characteristics of embedded systems 
-An embedded system example �± A Digital Camera 

 1.2  Embedded Systems Technologies 
-Technology �± Definition 

  -Technology for Embedded Systems 
   -Processor Technology 
  -IC Technology 

 -Design Technology 
 1.3  Processor Technology 
  -General Purpose Processors �± Software, 

Basic Architecture   of  Single Purpose Processors �± Hardware 
1.4 Application �± Specific Processors 

-Microcontrollers 
-Digital Signal Processors(DSP) 

 1.5  IC Technology 
  -  Full Custom / VLSI 
  -   Semi Custom ASIC (Gate Array & Standard Cell) 
  -  PLD (Programmable Logic Device) 
2.  MICROCONTROLLER  8051 Architecture         10 

 2.1 Difference between microcontroller &general purpose Microprocessor. 
 2.2 Explain the Block diagram of the Architectural of 8051. 
 2.3.Explain the PIN Diagram features of the 8051 . 
 2.4 Explain the 8051 Programming Model. 
 2.5  Explain 8051 register banks and stack 

2.6 Explain the Port Structure & Operation, Timer/Counters, serial Interface& External 
Memory. 
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3. 8051 Addressing Modes & Instruction Set        07 
 3.1 Explain different addressing modes of 8051. 
 3.2 Explain the different types of Instruction sets of 8051. 

�x Data Transfer 
�x Arithmetic Operations 
�x Logical Operations  
�x Boolean Variable Manipulation 
�x Program Branching etc. 

4. MICRO CONTROLLER 8051 Assembly Language Programming Tools.     11 
 4.1  Programs using Jump, Loop and Call Instructions 

�ƒ Loop and Jump Instructions,  
�ƒ Call Instructions 
�ƒ Time Delay Generation and Calculation 

4.2  I/O Port Programming 
                      I/O Programming, Bit manipulation 
 4.3  Arithmetic Programs 

�ƒ Unsigned Addition and Subtraction 
�ƒ Unsigned Multiplication and Division 
�ƒ Signed number concept and Arithmetic operations 

 4.4  Logic Programs 
�ƒ Programs using Logic and Compare Instructions 
�ƒ Programs using Rotate and Swap Instructions 
�ƒ BCD and ASCII Application Programs 

 4.5  Programming using single-bit Instruction 
�x Single-bit Instruction Programming 
�x Programs using Single-bit Operations with CY 
�x Use Instructions which reads the status of input pin and reads internal  

latch of the  output port 
4.6  Simple Programs 

�x The addition of 8bit numbers located in two memory addresses 
�x Write a subroutine that can be used to produced a time delay and which   

can be set to any value 
�x Create a Square wave of different duty cycle  
�x Simple 8051 programming in C 

4.7  Counter / Timer Programming 
�x Programming 8051 Timers 
�x Counter Programming 
�x Programming timer  0 & 1 in 8051C 

5.Peripherals              07 
  5.1 Explain   Watchdog Timers, LCD Controllers, 
 5.2 Explain Analog-to-Digital converters 
 5.3 Explain Real- Time Clocks 

5.4  Explain DS 12887 RTC chip & its interfacing 
5.5  Motor Control: Relay and optoisolator, Stepper motor interfacing, DC MOTOR Interfacing 

6.. Programmable Logic Controllers(PLCs)         15 
6.1  Draw the block diagram showing the major components of PLC and state each function of  

each block. 
6.2  Explain the basic operation of PLC 
6.3  Describe briefly PLC programming 
6.4  Explain address of inputs, outputs and internal of a PLC 
6.5  State the difference between a programmable controller and a computer 
6.6  Explain how a PLC memory is organized 
6.7  Explain program scan of a PLC 
6.8  Explain internal instruction of PLC 
6.9  Program EXAMINE instruction&Program a ladder Rung diagram 
6.10  Program PLC timer 
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6.11 Program PLC as a counter 
6.12 Understand control instructions of PLC 
6.13 Understand Data management instruction of PLC 
6.14 Understand Compute Instruction of PLC  
6..15 Explain sequences in a program of a PLC 
6.16 Explain how I/O interface handles numerical data in PLC 
6.17       Draw the solid state logic control circuit for the following problems and explain 

      Motor control circuit to provide sequence control to Motor 1 and Motor 2 
BOOKS:  
A: TEXT BOOK:  

1. 8051Microcontroller an Embedded Systems by Mazidi,Mazidi,McKinlay-Paerson 

2. Embedded System  byFrank Vahid& Tony Givaagis. 

3. Programmable logic Controllers by Frank D. Petruzela -TMH 

4. Microcontrollers by AjayaDeshmukh, TMH. 

B: REFERENCE BOOKS:  

1. Programme logic controller �±Dr.M.Mitra&Dr.S.Sengupta 

2. 8051 Microcontroller by V Udayashankara& MS Mallikarjunaswamy -TMH 

3. 8051 Microcontroler&Embeded System by Sampath K. Venkash 

4. Microprocessor & Microcontroller by R Theagarajan - SCITECH 
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