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COURSE NUMBER: EET 1145

COURSE TITLE: Data Communications Systems

CREDITS: 3

CLASS HOURS PER WEEK:  PREREQUISITES: EET 1115


SEMESTER: (As Assigned)

INSTRUCTOR:(As Assigned)	Contact: (As Assigned)


DESCRIPTION OF COURSE
This course introduces the fundamental concepts of electronic communications systems, data communications and networks. Topics include wireless and wired communications systems, basic data communications systems and local area networks. This course describes how the electronics of these systems work, it does not include the software applications required to operate the networks.



COURSE STUDENT LEARNING OUTCOMES

· Name the basic components of any electronic communications system and identify at least 3 different communication media commonly used.
· Identify the electromagnetic frequency spectrum and name the major frequency bands and give examples of applications in each.
· Define modulation and explain why it is used in communications.
· Explain the make-up of a radio wave and show how it is propagated in the most common wireless applications.
· Explain the theory of transmission lines and name the most common types.








· Name the most common short range wireless technologies (Bluetooth, Wi-Fi, etc.) and state a common application for each.
· Name the most common cell phone radio technologies, frequency bands of operation, and explain the modulation and access methods for each.
· Define WAN, MAN, LAN and SAN and give an example of each.
· Explain the TCP/IP protocols and the OSI model.
· Explain how fiber optic data communications works and describe the components necessary
· Demonstrate basic digital modulation and demodulation methods such as BPSK, QPSK, FSK and QAM.
· Use a digital storage oscilloscope’s Fast Fourier Transform (FFT) function to observe the harmonics in complex waveforms
· Make basic transmission line measurements including attenuation, impedance, and reflections.
OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
1) Critical Thinking
5) Technological Competence
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.
COURSE MATERIALS REQUIRED
Students must have a scientific calculator.
TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS


Recommended:
TEXTBOOK WILL BE PROVIDED ELECTRONICALLY
Data Communications and Networking by Forouzan, 5e ISBN 978-0-07-337622-6
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GENERAL INSTRUCTIONAL METHODS https://www.cscc.edu/academics/online-learning/

Written exams will be timed, open book, and objective in nature. A formulae page will be provided.
Practical exams will be timed, open book, and objective in nature. All equipment and materials necessary to complete the exam will be provided prior to commencing the exam.
Electronic devices may not be used during exams to contact another person or to refer to any web sites, search engines, references, saved notes, or other personally stored material.

If the student is  absent the day of an exam, the student will receive a score of 0 for the exam and a score of 0 for the practical exam.



Participation 
· Participation is expected every class meeting and is evaluated each day.  Participation consists of attentiveness and interaction during class and lab time.
· Participation points are awarded each class day and there are 100 points possible.  If you are absent, you are unable to accomplish any of the participation categories and will receive a score of 0.  The single lowest participation score will be dropped. 

	Category
	Possible
Points

	Always follows lab safety procedures
	10

	Always uses bench top electronic test equipment correctly and appropriately
	10

	Always follows the lab instruction steps and completes them in order
	10

	Always works with lab partner in a professional, cooperative manner
	10

	Always brings breadboard, wire kit and safety glasses to lab
	10

	Leaves behind an orderly work station
	10

	Reports immediately if test equipment is unsafe or inoperable
	10

	Uses the PC appropriately and never during lecture time
	10

	Uses cell phone only on breaks or outside the room
	10

	Respects the facilities and returns items to their designated storage location.
	10

	TOTAL
	100







[bookmark: _Hlk521851254][bookmark: _Hlk174693465]Assessments are weighted by percentage.  Total “score” is irrelevant. Blackboard Grade Center is configured to calculate the weighted average.  There is no extra credit.


	Assessment
	Weighting

	Midterm Exam
	40%

	Final Exam
	40%

	Participation
	10%

	Lab Reports
	10%

	
	

	
	

	TOTAL
	100%





GRADING SCALE

	Percentile Score
	Grade

	90% < 100%
	A

	80% < 90%
	B

	70% < 80%
	C

	60% < 70%
	D

	<60%
	E




SPECIAL COURSE REQUIREMENTS
To attain success, students must be physically capable of visual acuity, chromatic vision and manual dexterity.
ATTENDANCE POLICY
Students are expected to attend all scheduled classes. It is the student’s responsibility to notify
the instructor in advance of an anticipated absence or as soon as practicable for an
unanticipated absence. Regardless of the reason for the absence, it is always the student’s responsibility to obtain missed course materials and complete any missed coursework. If a student decides to stop attending a class, it is important to officially withdraw from the class by completing a Registration Add/Drop Form within the deadline dates specified by the academic calendar. If withdrawal procedures are not completed, a failing grade (E) will be issued for the class.

COLLEGE SYLLABUS STATEMENTS 
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at  www.cscc.edu/syllabus or on the College website Quick Links “ Syllabus Statements”. 
 
WEATHER RELATED DEPARTMENT SPECIFIC POLICY  
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings. 

UNITS OF INSTRUCTION
The following is a tentative schedule and is subject to change/modification as the term dictates. Students will be informed of changes to the schedule as they occur. 



	
	UNIT OF
INSTRUCTION
	LEARNING
OBJECTIVES/GOALS
	ASSESSMENT
METHODS
	Assessment Method
	ASSIGNMENTs (Will not be collected)


	Day 1

	Introduction to Data Communication
	Define the term data communications
Describe the fundamental block diagram of a two-station data communications circuit and explain how the following terms relate to it: source, transmitter, transmission medium, receiver, and destination.
Describe the following transmission modes: simplex, half- duplex; full-duplex.
Describe frequency and wavelength relating to the characteristics of electromagnetic waves:
http://highered.mheducation.com/sites/0073376221/student_vi ew0/chapter1/quizzes.html
	
	Mid Term Exam

	Data Communications and Networking (Forouzan 5e)

Quiz 1.7.1
(see hyperlink to the left)
1.7.2: (begins p. 27)
Q1-1; Q1-6; Q1-8; Q1-11; Q1-14;

1.7.3: (begins p. 28)
P1-1; P1-2; P1-8;

	Day 2
	Network Models
	Describe the purpose of protocol layering
Describe the primary purpose of the TCP/IP (Transmission Control Protocol/Internet Protocol)

Explain the relationships among the OSI (Open Systems Interconnections) seven-layer protocol hierarchy and the TCP/IP hierarchy
http://highered.mheducation.com/sites/0073376221/student_vi ew0/chapter2/quizzes.html
	
	Mid Term Exam

	
Data Communications and Networking (Forouzan 5e)
Quiz 2.5.1
(see hyperlink to the left)

2.5.2 (begin p. 47)
Q2-6; Q2-7;
2.5.3
P2-1; P2-2; P2-11;

	Day 3

	



Introduction to the Physical Layer
Part 1 of 3
· Data and Signals
Periodic Analog Signals
	Define analog signals and digital signals and describe the differences between them
Describe the parameter terms amplitude, frequency, phase

Describe what is meant by a periodic wave

Describe the differences between the time domain and the
frequency domain
List the differences between a simple periodic wave and a
composite periodic wave.

http://highered.mheducation.com/sites/0073376221/student_vi ew0/chapter3/quizzes.html
	
	Mid Term Exam

	Data Communications and Networking (Forouzan 5e)
Quiz 3.8.1 . Q 1-11;
(see hyperlink to the left)
3.8.1
Q3-1; Q3-3; Q3-10; Q3-11; Q3-12

3.8.3
P3-1; P3-2; P3-3; P3-10;

	Day 4

	Introduction to the Physical Layer
Part 2 of 3

Digital Signals
	
Calculate the number of bits needed to transmit different numbers of signal levels
Calculate the bit rate (bps) of signals with differing number of signal levels

Describe how a Fourier analysis decomposes a digital signal Define Baseband Transmission and Broadband Transmission
Given a rough approximation chart, determine the bit pattern represented by its corresponding analog signal portion
	
	Mid Term Exam

	Data Communications and Networking (Forouzan 5e)
3.8.1
Q3-5; Q3-6; Q3-13; Q3-14
3.8.3
P3-4; P3-5; P3-6; P3-7; P3-
8; P3-9; P3-11; P3-18; P3-
23; P3-24;

	Day 5

	Introduction to the Physical Layer

Part 3 of 3

· Transmission Impairment
· Data Rate Limits
Performance
	
Describe the major transmission impairments attenuation, distortion, and noise
Given the power measurement of a signal at two points, calculate the power loss or power gain in decibels (dB)

Given a cascade of amplifiers and transmission medium losses, determine the overall power loss or power gain in decibels
Describe the concept of dBm (power measurement referenced to a milliwatt)

Describe the major sources of electrical noise: thermal noise, induced noise, crosstalk, and impulse noise
Given signal power and noise power, calculate Signal-to-Noise Ratio (SNR) as a unit-less ratio, and in decibels (dB).

Describe why data rate is limited by available bandwidth, number of signal levels; quality of the channel
Explain the differences between
	
	Mid Term Exam

	Data Communications and Networking (Forouzan 5e)
3.8.1. Quiz
(see hyperlink to the left) Q12 through Q21;

3.8.1 Questions (p. 90) Q3-4;
Q3-7 through Q3-8;

3.8.3 Problems
P3-15 through P3-17; P3-21 through P3-22; P3-25 through P3-27; P3-29 through P3-31; P3-33;

	Day 6

	Digital Transmission: Digital Data-To- Digital Signal Conversion Part 1 of
2
	http://highered.mheducation.com/sites/0073376221/student_vi ew0/chapter4/quizzes.html
	
	Final Exam
	Data Communications and Networking (Forouzan 5e)
4.5.1. Quiz
(see hyperlink to the left) Q1 through Q3;
Q9 through Q10; Q16 through Q19; Q22 through Q23;

4.5.2 Questions
Q4-1 through Q4-3; Q4-5 through Q4-8;
4.5.3 Problems P4-1;
P4-12 through P4-18;

	Day 7

	
	Mid-Term Review Session
	
	
	

	Day 8

	
	Mid-Term Exam 
	
	
	

	Day 9

	Digital Transmission: Analog Signal-To- Digital Signal Conversion Part 2 of 2
	http://highered.mheducation.com/sites/0073376221/student_vi ew0/chapter4/quizzes.html
	
	Final Exam
	Data Communications and Networking (Forouzan 5e)
4.5.1. Quiz
(see hyperlink to the left) Q1 through Q3;
Q9 through Q10; Q16 through Q19; Q22 through Q23;

4.5.2 Questions
Q4-1 through Q4-3; Q4-5 through Q4-8;
4.5.3 Problems P4-1;
P4-12 through P4-18;

	Day 10

	Analog Transmission:
Analog Signal to Digital Signal 1 of 2
	http://highered.mheducation.com/sites/0073376221/student_vi ew0/chapter7/quizzes.html
	
	Final Exam
	5.4.1 Quiz
Q1 and Q# - Q14

	Day 11

	Analog Transmission:
Analog Signal to Digital Signal 2 of 2
	types of errors, the concept of redundancy, and distinguishes between error detection and correction
block coding. It shows how error can be detected using block coding and also introduces the concept of Hamming distance.
cyclic codes. It discusses a subset of cyclic code, CRC, that is very common in the data-link layer. The section shows how CRC can be easily implemented in hardware and represented by polynomials.
	Fia
	Final Exam
	5.4.2 Quiz
Q5-1 – Q5-4 and Q5-6 – Q5-8

5.4.3 Quiz

5.4.3 Problems
P5-1 through P5-3, P5-6, P5-8, P5-10


	Day 12

	Digital Signal
	checksums. It shows how a checksum is calculated for a set of data words. It also gives some other approaches to traditional checksum.
	
	Final Exam
	Data Communications and Networking (Forouzan 5e)
7.5.1  Quiz
(see hyperlink to the left) Q 1;
Q 3 through 10;
Q 14;

7.5.2  Questions
Q7-2 through Q7-9;



	Day 13

	Transmission Media
	forward error correction. It shows how Hamming distance can also be used for this purpose. The section also describes cheaper methods to achieve the same goal, such as XORing of packets, interleaving chunks, or compounding high and low resolutions packets http://highered.mheducation.com/sites/0073376221/student_vi
	
	Final Exam
	7.5.3 Problems

P7 -1 through P7-3
P7-7
P7-9 through P7-10

	Day 14

	Error Detection
	ew0/chapter10/quizzes.html
	
	Final Exam
	

	Day 15

	
	Final Exam Review
	
	
	

	Day 16

	Finals Week
	Final Exam 
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