6
COURSE NAME
                                                       
 COURSE NUMBER

Digital Communications 

ELN-305 


SAULT COLLEGE OF APPLIED ARTS & TECHNOLOGY

SAULT STE MARIE, ON

                                                                                  
EMBED  \* MERGEFORMAT


COURSE OUTLINE

Course Title:             Digital Communications

Code No.:    ELN-305
          Semester:   6

Program: ELECTRICAL/ELECTRONICS ENG. TECHNOLOGY

Author:     Peter Szilagyi

Date:
Jan. 10, 2000
           Previous Outline Date:  1999

Approved:  _______________________
   ________________________





Dean



Date

Total Credits:

6

        Prerequisite(s):  ELN-245

Length of Course: 
15 weeks

Total Credit Hours: 90

Copyright ã 1997 The Sault College of Applied Arts & Technology
Reproduction of this document by any means, in whole or in part, without the prior 

written permission of The Sault College of Applied Arts & Technology is prohibited.

For additional information, please contact Kitty DeRosario, Dean, School of Trades

& Technology, (705) 759-2554, Ext. 642.




I.
COURSE  DESCRIPTION: 

A detailed explanation of the concepts of multichannel analog and digital voice and data communications systems is provided, with the emphasis on long distance digital communications.

A background in basic AM and FM theory, basic digital theory and mathematics through trigonometry are prerequisites.  Higher mathematical skills (Fourier analysis) needed to understand the sampling theorem, bandwith requirements and digital modulation, are developed within the course.

II.
LEARNING OUTCOMES AND ELEMENTS OF THE PERFORMANCE:

Upon successful completion of this course the student will demonstrate the ability to:

    BLOCK 1: SPECTRAL ANALYSIS 

    --------------------------

    1)...Write the mathematical form of time functions of electric

    waves or electronic signals such as: square wave, rectangular

    pulses, sawtooth, AM, SSB, FM signals, etc.

    2)...Recall the definition or the application of:

    - periodic functions.

    - odd and even functions.

    - Dirichlet conditions.

    - Fourier series.

    - truncated series.

    - amplitude and phase spectrum.

    - the sin/cos form, the amplitude-phase form and the exponential

      form of the Fourier series.

    - the (sin x)/x function.

    3)...Calculate the Fourier series coefficients for each form of

    the series.

    4)...Plot the amplitude and phase spectra. (Single and two sided).

    5)...Sketch the spectrum envelope for recurring pulses.

    6)...Generate the waveform of a signal from the Fourier series.

BLOCK 2: VOICE AND DATA COMMUNICATION OVER ANALOG SYSTEMS

    ---------------------------------------------------------

    1)...Recall and be familiar with:

    - The block diagram of a basic communication system.

    - Psophometric and C-message weighting curves.

    - The characteristics and bandwidth of voice.

    - FDM and TDM concepts.   

    2)...Have a good understanding of the:

    - telephone network.

    - the 500 type telephone set.

    - DTMF telephones.

    - subscriber to trunk circuit interfacing.

    - touch tone decoders.

    - characteristic impedance and propagation constant.

    - standard CCITT groups.

    - types of trunk circuits.

    - concepts of centralized switching.

    - four wire terminating set.

    - network stability, noise, distortion, crosstalk.

    - group delay, delay equalizers, dynamic compandors.

    3)...Recall and understand Data Communication concepts, as follows:

    - the Seven-Layer OSI Architecture.

    - RS-232-C, RS-422-A, RS-423-A, RS-449 interface standards.

    - the "bit rate = baud rate x bits per baud".

    - calculate the Information Rate = (1/T)log2n  for n bits.

    - balanced and unbalanced lines and generators.

    - differential and unbalanced receivers.

    - 20 mA current loop interfaces.

    - 8251 USART.

    4)...Recall and understand the essentials of MODEM theory:

    - line losses caused by Skin Effect, Proximity Effect and Radiation

    - Line Drivers, Limited Distance Modem and Modem Eliminator.

    - modem modulation techniques: ASK, FSK, PSK, DPSK, QAM.

    - CCITT and Bell standard modems.

    - frequency spectrum of FSK and PSK modems.

    - FSK, BPSK, DPSK and Phour-Phase modulators and demodulators.

    - phaser diagram of modem signals.

BLOCK 3: PULSE AND DIGITAL MODULATION

    -------------------------------------

    1)...Recall the principles of Analog Pulse Modulation:

    - time sampling and sampling theorem.

    - natural and flat-top (sample and hold) sampling.

    - aliasing and aperture distortion.

    - Chebyschev, Butterworth, Bessel and Cauer filter characteristics.

    - Time Division Multiplexing of PAM signals.

    - PAM-TDM System block diagram and waveforms.

    - PAM, PDM and PPM modulators and demodulators.

    - Pulse Edges Only modulators.

    2)...Be able to mathematically interpret the sampling theorem, and

    - observe that the sampled waveform can be expressed as:

               Sam(t)=m(t).S(t)

    - multiply the Fourier series expansion of the sampling function by

      the frequency spectrum of the message, to obtain the frequency

      spectrum of the sampled message

   - plot the Line Spectrum of the Switching Function.

    - plot the Frequency Spectrum of the Natural Sampled Waveform.

    - plot the Frequency Spectrum of a Sample-and-Hold signal.

    - plot the Frequency Spectrum of a Single Pulse.

    - calculate the Aperture Time.

    3)...Recall the applications, definition and properties of two of

    the most common type of Digital Modulation: CVSD and PCM.

    - sketch the block diagram and explain the functioning of a Delta

      encoder and decoder.

    - given the maximum rate of rise of a signal,and the step size a, 


calculate the maximum amplitude times frequency product. Understand

Slope Overload, Tracking and Idling conditions of Delta modulators.   

    - Recall the functions of a PCM: Sampling, Quantizing and Encoding.

    - understand the block diagram of a PCM terminal.

    - calculate the S/N ratio of a signal encoded by an 8 bit code.

    - for a message with a maximum rate of change and for a maximum

      aperture uncertainty "a", calculate the maximum aperture time of

      the A/D converter. 

                                               V.ln(1+µ·v/V)

    - understand and apply the µ-law:      Y = ------------

                                                 ln(1+µ)

    - be able to determine the 8 bit code of a sample of the message.

    - be able to decode the signal Y from the digit pattern.

    - recall the functioning of Parallel, Serial and Hybrid encoders.

      and the Weighted Current Source and Ladder decoders.

    - explain the advantage of the monolithic integrated circuit CODEC

    - sketch and explain qualitatively a 24 channel PCM system Frame.

      Alignment and Time Slot Assignment.

    - recall the types of line coding: RZ, NRZ, AMI, unipolar and polar.

    - justify the bandwidth requirements of the above line codes.

    - recall and be able to calculate the fundamental frequency of a

      24 channel PCM system, using RZ unipolar code.

    - recall the North American PCM Multiplex Hierarchies.

    - draw the block diagram of a Quantization Noise Measurement System

BLOCK 4: INFORMATION THEORY

    ---------------------------

    1)...Apply the principles of Information Theory, as follows:

    - recall that the basic unit of information is the bit.

    - be able to calculate the information content for any number of

      Alternatives 

    - recall that the information content varies directly with the 

      message length. 

    - calculate the information capacity from the information content

      over a time. 

    - recall that the number of pulses transmitted per second, relate

      linearly to the bandwidth:

                      C = 2BW.log2m

    2)...Analyse pulse transmission over bandlimited systems:

    - be able to interpret the Fourier series of a pulse stream.

    - graphically show the effect of filtering on a periodic bit stream

    3)...Understand coding for communications.

    - recall the essentials of the BCD, EBCDIC, ASCII, HOLLERITH and

      NUMERIC codes.

    - recall the two basic error control methods: Retransmission and

      Forward Acting.

    - use geometrical models to illustrate the Hamming Distance.

    - recall the error detecting mechanism of Cyclic and Hamming codes.

    - graphically represent the line spectra of typical line codes:

      RZ, NRZ, AMI, HDB3.

III.
TOPICS:

1)
Spectral Analysis

2)
Voice and Data communication over Analog Systems.

3)
Pulse and Digital Modulation

4)
Information theory.

IV.
REQUIRED RESOURCES/TEXTS/MATERIALS:

Study material and components for laboratory experiments will be handed out.
V.
EVALUATION PROCESS/GRADING SYSTEM


The grading weight will be:


Theory 75%


Lab  25%


The grading system will be as follows:


A+  
90% - 100%
Outstanding Achievement


A
80% - 89%
Above Average Achievement


B
70% - 79%
Average Achievement


C
60% - 69%
Satisfactory Achievement


R
below 55%
Repeat

VI.
SPECIAL NOTES:


-
Special Needs



If you are a student with special needs (eg. physical limitations, visual impairments, hearing impairments, learning disabilities), you are encouraged to discuss required accommodations with the instructor and/or contact the Special Needs Office, Room E1204, Ext. 493, 717, 491 so that support services can be arranged for you.


-
Retention of Course Outlines

It is the responsibility of the student to retain all course outlines for possible future use in acquiring advanced standing at other post-secondary institutions.

-
Disclaimer for Meeting the Needs of the Learners

-
Substitute Course Information is available at the Registrar’s Office.

VII.
PRIOR LEARNING ASSESSMENT

Students who wish to apply for advanced credit in the course should consult the instructor.  Credit for prior learning will be given upon successful completion of the following:

