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GENERAL EDUCATIONAL OBJECTIVES:
1.  Understand the different types of digital communication techniques


2.  Understand the different digital coding of analog signals and line coding.



3.  Understand the different types of digital modulation Techniques

4.  Understand the different types of Multiplexing and Multiple Access methods

5.  Understand different error detection and correction methods.
6. Understand different types of transmission media and optical fiber system.
 DETAILS OF CONTENTS: 
  1. DIGITAL COMMUNICATION TECHNIQUES

Introduction to signals, block diagram of digital communication system, Compare analog and digital communication techniques Base band and pass band transmission, information capacity-Shannon theorem, entropy, bits, bit-rate, baud rate and Bandwidth of digital data, problems, sampling process, sample and hold circuit, types, sampling theorem, Nyquist criterion and aliasing effect, analog pulse modulation-PAM, PPM, PWM.
2. DIGITAL CODING OF ANALOG SIGNALS 

Introduction, Quantization, pulse-code modulation, classification of quantization process companding, delta modulation, adaptive delta modulation, DPCM, applications, advantages and disadvantages in each case, comparison different pulse modulation methods, line coding and types - unipolar RZ and NRZ, Polar RZ and NRZ, bipolar NRZ(AMI),split phase Manchester format, data compression techniques.



  3.  DIGITAL MODULATION TECHNIQUES

Introduction to Base band transmission of binary data, Intersymbol interference problem, Eye pattern, different digital modulation techniques-Binary and M-ary signals, Binary ASK, FSK, PSK,QPSK, DPSK-generation, detection, advantages, disadvantages and  applications, concept of minimum shift keying, GMSK, Comparison of above digital modulation techniques.
  4. MULTIPLEXING TECHNIQUES AND MULTIPLE ACCESS

Introduction, FDM and TDM,PAM/TDM system, signaling rate, transmission bandwidth, synchronization, crosstalk and guard time, digital multiplexers-principle, classification and multiplexing hierarchy, Calculate performance factors, advantages and dis-advantages of TDM,T1 carrier system ,multiple access methods-TDMA,FDMA and CDMA, Comparison.

    5. ERROR DETECTION AND CORRECTION

Types of Errors, Redundancy, Detection and correction, types of coding,
parity check bit coding, LRC,VRC, CRC, Checksum, examples.

 6. TRANSMISSION MEDIA
Introduction to transmission media , types, Guided and unguided media, twisted pair, co-axial and optical fiber, principle of optical fiber, total internal   reflection, numerical aperture, angle of acceptance, optical window, types, losses, Splices, connecters, optical  Couplers and switches, optical emitters -optical detectors, fiber optic system.
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SPECIFIC INSTRUCTIONAL OJECTIVES:

1. DIGITAL COMMUNICATION TECHNIQUES

1.1     Classify the signals and explain
            1.1.1   Continuous and Discrete Time.
            1.1.2   Analog and Digital.
            1.1.3   Real and Complex. 
            1.1.4   Deterministic and Random.
            1.1.5   Even and Odd.
            1.1.6   Periodic and Non-Periodic.
            1.1.7   Energy and Power Signals. 

1.2      Explain the operation of digital communication system with block diagram.


1.2
Compare analog and digital communication techniques and discuss the 

          Appropriate use of each.
1.3   Know about Base band and pass band transmission.

1.4   Define information capacity-Shannon theorem, entropy, bits, bit-rate, Baud
           rate and Bandwidth of digital data-solve simple problems.




1.5 Know the sampling process, sample and hold circuit, types of sampling-
          instantaneous, natural and flat top sampling, sampling theorem for low pass and
          band pass signals, signal recovery, Nyquist criterion and  aliasing effect and 
          practical aspects.
 1.6    Describe the common types of analog pulse modulation-PAM, PPM and PWM.
2. DIGITAL CODING OF ANALOG SIGNALS 
      2.1   Explain the concept of quantization.
      2.2   Describe pulse-code modulation-generator and receiver.

      2.3   Know about classification of quantization -uniform (midtread  and midrise) and
              non-uniform quantization, quantization noise and companding.
      2.4   Know about transmission bandwidth of PCM.

      2.5   Mention the Applications, advantages and disadvantages of PCM.

2.6   Describe delta modulation with block diagram and waveform, mention   
       advantages and disadvantages-slope overload and granular noise.

2.7   Describe adaptive delta modulation with block diagram and waveform, mention

           the advantages.
     2.8    Describe differential PCM with block diagram and waveform, mention

           the advantages.

     2.9   Compare different pulse modulation methods-PCM, DM, ADM and DPCM.
     2.10   Describe and compare line codes or digital formats in terms of frequency,
           clock information content and average DC value -unipolar RZ and NRZ, Polar
           RZ and NRZ, bipolar NRZ (AMI),split phase Manchester format.
     2.11   Explain the need for data compression techniques.



 3.  DIGITAL MODULATION TECHNIQUES
     3.1    Know the concepts of Base band transmission of binary data.
       3.2    Explain Intersymbol interference problems.

       3.3    Understand Eye pattern.

       3.4    List the different digital modulation techniques-Binary and M-ary signals.
  3.5    To know about Binary ASK – generation, detection (coherent and non-
           coherent), advantages, disadvantages and applications.
       3.6    To know about Binary FSK – generation, detection (coherent and non-
                coherent), advantages, disadvantages and applications.

3.7 To know about Binary PSK – generation, detection, advantages, disadvantages and applications.
3.8  To know about DPSK – generation, detection, advantages, disadvantages and 
        Applications.
3.9  To know about QPSK – generation, detection, advantages, disadvantages and
         Applications.

       3.10   Understand the concept of minimum shift keying, list the advantages and 
                disadvantages.
       3.11   Understand the concept of GMSK.
       3.12   Comparison of above digital modulation techniques.
4. MULTIPLEXING AND MULTIPLE ACCESS TECHNIQUES 

        4.1   Explain multiplexing.

        4.2   Explain   FDM and TDM.





          4.3   Working principle of PAM/TDM system. Evaluation of signaling rate in 
                PAM/TDM system, transmission bandwidth, synchronization, Concept of
                Crosstalk and guard time.

4.4 Introduction to digital multiplexers-principle, classification and multiplexing
         Hierarchy.

4.5 Calculation of bit rate, transmission channel bandwidth and bandwidth efficiency. 
      4.6   To know the advantages and dis-advantages of TDM.
       4.7    To know the working principle of T1 carrier system.

       4.8    To know about multiple access methods-TDMA, FDMA and CDMA.

       4.9    Compare the different multiple access techniques.

5. ERROR DETECTION AND CORRECTION

5.1   Know about Types of Errors. 

5.2   Define Redundancy. 

5.3   Distinguish between Detection and correction.
5.4   Discuss different types of coding.

5.5 Know parity check bit coding for error detection-LRC, error detection and correction-VRC, CRC, Checksum- Illustrate with examples.

6. TRANSMISSION MEDIA
6.1   To know about transmission media – List the types of Guided and unguided
        Media.
6.2   Know about construction, advantages and limitations of twisted pair (UTP and
        STP), co-axial and optical fiber.

6.3   Explain the principle of operation of optical fiber- total internal   reflection,
        Numerical aperture and angle of acceptance.

6.4   Know about optical window.

6.5   Describe the types of optical fiber configurations –single and multi mode, step
       And graded index fibers.

6.6   Know about different types of fiber losses. 

       6.7   Explain different  fiber optic communication components - Splices and 
               connecters, optical Couplers  and switches.

  6.8   Explain the principle of operation of optical emitters - LED and semiconductor
         LASERS. 




6.9 Explain the principle of operation of optical detectors –APD and PIN diode.
6.10 . Explain basic fiber optic system with block diagram.   




TEXT BOOKS :
        1.  DIGITAL COMMUNICATIONS by   SIMON HAYKIN, Wiley India
          2.   DIGITAL COMMUNICATIONS by SANJAY SHARMA, III Revised Edition,
    S.K. Kataria and sons.
 4. FIBER OPTIC COMMUNICATION BY D.C. AGARWAL. S.CHAND

Publications. 
Reference Books:
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        4. DATA COMMUNICATIONS AND NETWORKING by BEHROUZ A.

           FOROUZAN, 4th edition Tata  Mcgraw-Hill.
         5. ELECTRONIC COMMUNICATIONS SYSTEMS by WAYNE TOMASI,
           Pearson Education Fifth edition.
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           Mcgraw-Hill.
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            Hill.
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                MODEL QUESTION PAPER


Subject: 
                  Digital Communication 


TIME :3 HRS                                                                         MAX.MARKS :100




Note:  1) Section I is compulsory.




          2) Answer any two main questions from each of the remaining

                            Sections.





                             SECTION:  I



1
a
Fill in the blanks with suitable words
5X1



(i)       The basic difference between MSK and QPSK receiver is 

                         MSK  receiver   has --------. 
ii)   Avalanche photo diode is used as a -----------------. 
iii)   Error control methods are ------------and-------------.   




(iv)     Channel data rate is the -----------at the output of encoder.



(v) The biggest disadvantage of PCM is -----------.



b.
Write a note on Eye pattern
5




                               SECTION:  II



2
  a
With the block diagram explain digital communication system.
10




b
State sampling theorem. What is the effect of under sampling.
05



3
a
What is quantization? 
02

08


b
With the block diagram explain delta modulation. 
08


c
Explain slope overload and granular noise.
05


4
a
Consider the binary sequence100101 and  represent it using



i) Unipolar NRZ ii) Bipolar RZ iii) Manchester signaling format
06




b
Explain companding.
04


             c
Define information capacity. For a standard telephone network with 



S/N ratio 30 dB and band width 2.7 KHz, find Shannon’s limit for



Information capacity.                                                                               05







                              SECTION: III



5
a.

what is base band transmission of binary data? Explain       intersymbol  interference.      
05





b
Explain the generation and detection of BASK signal. 
07


c
Differentiate between coherent and non coherent detection



of signals.
03                             


c
 Describe STDM?                                                                                    06

6
a
Explain the generation of QPSK
08                                                           


b
Write a note on GMSK
05


c
List the advantages and disadvantages of FSK
02


7
a
Six message signals each of band width 5 KHz are time division



Multiplexed and transmitted. Determine the signaling rate and



Minimum channel band width of PAM/TDM channel
07


b
Write a note on  CDMA.
05  


c
List the advantages and disadvantages of TDM.
03




                               SECTION: IV



8
a 
What is parity coding?
04



b
Explain briefly LRC and VRC of error detection.
06



c
Explain briefly checksum method of error detection with an  

                             example.                              
05


9
a
List the types of guided media. With a neat figure explain 
                          the Construction of STP cable.
06


8



b
Define i)Numerical aperture ii)Angle of acceptance as applied 

                             to optical fiber.      
04



c
Explain any two types of losses in optical fiber.
05


10
a
Explain the principle and operation of semiconductor LASER.
07
8



b
Explain with a block diagram, the fiber optic communication 
                             system.
08

