MOHAWK VALLEY COMMUNITY COLLEGE

UTICA-ROME, NY

COURSE OUTLINE

I. COURSE DESCRIPTION:

ET274 Telecommunications Concepts


C-3, P-2, Cr-4.0
This course presents concepts related to the components and circuitry of telecommunication systems. Topics include radio frequency amplifiers, filters, oscillators, measurement methods, modulation methods, coding and network models, transmission lines, antennas, and wave propagation. Circuit and system analysis methods utilize algebraic and trigonometric methods with minimal use of calculus.  
Pre-requisites:
ET 161 Linear Electronics
II. STUDENT LEARNING OUTCOMES:

The student will be able to:

1) Demonstrate knowledge of the operating principles and applications of analog communications systems. (a)
2) Demonstrate a working knowledge of the basic theory of common digital coding techniques and modulation methods.

3) Use basic mathematical, scientific and technical concepts to the solutions of analog and digital communication systems. (1)
4) Demonstrate facility in constructing and trouble-shooting analog and digital communications circuits in the laboratory (4)
5) Demonstrate appropriate written communication skills in preparing technical laboratory reports. (3)
6) Demonstrate the ability to work as part of a technical team, particularly in the laboratory. (5)
7) Complete a telecommunications project that will include a formal oral PowerPoint presentation to demonstrate knowledge of their topic.

() references ABET student outcomes.
MAJOR  COURSE TOPICS:

1) Introduction:  (Chapt 1 pgs 1-10)

i) Introduction to Communications

ii) Standards

iii) U.S. Telecommunications Industry

iv) Communications Model

v) Gain & dB

vi) Safety

2) Modulation, Noise and Bandwidth: (Chapt 1 pgs 11-25)

i) Modulation

ii) Noise

iii) Information and Bandwidth

3) Fourier Analysis & Filters:  (Chapt 1 pgs 27-31, 35-43)

i) Filter Types


ii) Frequency Domain & Fourier Analysis

iii) Quality (Q)

iv) Series Resonance

v) LC Filters

vi) Crystal & Ceramic Filters (chapt 4 173-174)

4) Oscillators:       (pgs 44-51)

i) Oscillators

ii) LC Oscillator

iii) Hartley Oscillator

iv) Colpitts Oscillator

v) Clapp Oscillator

vi) Crystal Oscillator

vii) Troubleshooting

5) Amplitude Modulation: (pgs 70-91)

i) Amplitude Modulation Fundamentals

ii) Percentage Modulation

iii) Circuits for AM  Generation

6) Amplitude Modulation Transmitter Systems & Receivers: 

i) AM Transmitter Systems

ii) Spectrum Analyzers

iii) AM Receivers

7) Digital Communications Coding Techniques


i) Alphanumeric Codes

ii) Pulse-Code Modulation

iii) Digital Signal Encoding Formats

8) Wired Digital Communications 
i) Background Material for Digital Communications

ii) Bandwidth Considerations

iii) Data Transmission

iv) Time-Division Multiple Access (TDMA)

v) Delta and Pulse Modulation
9) Wireless Digital Communications 

i) Digital Modulation Techniques

ii) Spread-Spectrum Techniques

iii) Orthogonal Frequency Division Multiplexing (OFDM)

iv) Telemetry

10) Network Communications 

i) Basic Telephone Operation

ii) Telephone Signaling and Systems: ISDN and SS7

iii) Mobile Communciations

iv) Local Area Networks

v) Assembling a LAN

vi) LAN Interconnection

vii) Internet

viii) IP Telephony

ix) Interfacing the Networks

11) Transmission Lines


i) Types of Transmission Lines

ii) Electrical Characteristics of Transmission Lines

iii) Propagation of DC Voltage Down a Line

iv) Nonresonant Line

v) Resonant Transmission Line

vi) Standing Wave Ratio

12) Wave Propagation 

i) Transmission Media

ii) Transmission Impairments

iii) Electromagnetic Waves

iv) Reflection, Refraction and Diffraction

v) Ground-Wave Propagation
vi) Space-Wave Propagation
vii) Sky-Wave Propagation
13) Satellites

i) Satellite Communications

ii) Satellite Applications

14) Antennas


i) Basic Antenna Theory

ii) Half-Wave Dipole Antenna

iii) Radiation Resistance

iv) Antenna Feed Lines

v) Monopole Antenna

vi) Antenna Arrays

vii) Special-Purpose Antennas
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