
  

EE 341: Introduction to Communication Systems 
 
Designation: Required for Systems Track students. Elective for others. 
 
Catalog Description: Signal representation, Fourier analysis, amplitude and angle modulated 
systems, sampling theorem, pulse and digital modulation systems, carrier modulation by digital 
signals. 
 
Credits: 3 
 
Prerequisites: EE 315 Signal and Systems Analysis 
 
Co-requisite: EE 342 Probability and Statistics 
 
Class/Lab Schedule: 3 lecture hours per week 
 
Topics Covered: 
The course applies Fourier analysis to communication systems of practical relevance. It also 
addresses the representation of digital information by analog signals and the retrieval of this 
information after these signals have been transmitted. 
After a brief review of Fourier analysis, the two main types of modulation (amplitude 
modulation and angle modulation) are studied in detail. For each type of modulation, different 
transmission systems are investigated and the corresponding transmitted signals are 
characterized. The circuits to physically generate such signals to be transmitted and circuits to 
retrieve the information contained in these signals at the receiver are also described. Issues of 
practical importance such as power consumption, available bandwidth and synchronization are 
discussed. (24 hrs) 
In a second part of the course, the representation of an analog signal in digital form and the 
retrieval of the original signal without loss of information are studied with the sampling theorem, 
quantization and coding both theoretically and in practical scenarios. (6 hrs) 
Baseband transmission of binary data is then covered to introduce the concepts of limited 
bandwidth in conjunction with transmission rate. The effects of intersymbol interference are 
presented and the ways to eliminate or control these effects investigated. Probability theory is 
reviewed and applied to investigate the probability of error in communication systems with 
noise. (12 hrs) 
 
Textbook and Other Required Materials: "Modern Digital and Analog Communication 
Systems", 3rd edition, by B. P. Lathi, Oxford University Press, 1997. 
 
Alternate textbooks: "Modern Digital and Analog Communication Systems", 4th edition, by B. 
P. Lathi and Z. Ding, Oxford University Press, 2009. “Fundamentals of Communication 
Systems,” by J.G. Proakis and M. Salehi, Prentice-Hall, 2005. 
 
Course Objectives and Their Relationship to Program Objectives: 
The student develops an understanding of the basic principles of analog and digital 
communication systems. The student applies knowledge of linear time invariant systems and 
Fourier analysis to study amplitude and angle modulation systems. The student understands the 
sampling theorem, quantization, pulse shaping, and inter-symbol interference. The student 



  

reviews probability theory and applies probability to performance analysis of communication 
systems. [Program Objectives this course addresses: 1, 2, 3 and 4.] 
 
Course Outcomes and Their Relationship to Program Outcomes: 
The following are the course outcomes and the subset of Program Outcomes (numbered 1-11 in 
square braces "[ ]") they address: 
• Review Fourier analysis, linear time invariant systems, and signal transmission. [1,3,5] 
• Study amplitude and angle modulation systems discussing advantages and disadvantages 
(power, bandwidth, transmitter and receiver complexity).[1,3,5,8] 
• Study sampling theorem, quantization, and coding. Representation of analog signals by 
digital data. [1,3,5] 
• Transmission of digital data, pulse shaping, inter-symbol interference. [3,5,8] 
• Performance of digital communication systems (ASK,PSK,FSK). [3,5,8] 
• Study spread spectrum system, code division multiplexing. [3,5,8] 
• Review random variables and distributions (particularly the Gaussian). [1,3,5] 
• Use matlab to simulate communication systems. [2,3,5] 
 
Contribution of Course to Meeting the Professional Component 
Engineering Topics: 100% 
 
Computer Usage: 
Students use matlab to design and simulate different communication systems and study signal 
and system properties. 
 
Design Credits and Features: 
EE 341 has 0.5 units of design credit. In class, the instructor discusses tradeoffs between using 
different communication systems. In homework assignments, students design communication 
systems using matlab to investigate these tradeoffs. 
 
Instructor(s): N.T. Gaarder, A. Kuh, J. Yee 
 
Person(s) Preparing Syllabus and Date: A. Kuh and J. Yee , March 28, 2009. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


