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Time/Date/Instructor

9:10 – 10:00am (Tuesday) ED201; 

1:30 – 3:20pm (Friday) ED201

Instructor: Chih-Wei Liu, ED618, 31685
cwliu@twins.ee.nctu.edu.tw

TA: 郭羽庭 陳鈺文　 ED412, 54225
Office Hours: 10:10 – 12:00AM (Tuesday) ED618  
Please make an appointment in advance (請儘可能事先預約時段)

Class notes: 
Adapted from Prof. Hsueh-Ming Hang’s class notes

http://twins.ee.nctu.edu.tw
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Textbook & Grading

Textbook: R. E. Ziemer and W. H. Tranter, Principles of 
Communications, 6th ed., Wiley, 2010.
Recommended Readings:
1. S. Haykin and M. Moher, Communication Systems, 5th ed., Wiley, 2010.
2. J. G. Proakis and M. Salehi, Fundamentals of Communication Systems, 

Prentice-Hall, 2004.
3. A. B. Carlson and P. B. Crilly, Communication Systems, 5th ed, McGraw 

Hill, 2009.
Lectures and Homework Assigns: 20%
Quiz: 10%
Midterm Exam.: 35%
Final Exam: 35%
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Course Contents

The first course (of the series) mainly covers 
the analog communications system, but an 
introduction to the digital communications is 
also included.

Prerequisites: 
Signals and Systems, Probability, Linear algebra
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“Chap 0”

What is a “communication system”?

Example: “mobile phone”

Goal: Send “messages” to the other end (person)
What is “message” (“information”)?

What is the media that can carry messages?

What are the problems? “Uncertainty”
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Communication System?

A communication system conveys information from a 
source to a destination.

which complicates 
the communication 
system
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Communication Channels Example
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Fundamental Limitations

Goal of communication:
Reliable transmission (reproduce source 
messages at the destination)
Fundamental limitations of communication 
systems
-- limited by imperfect channel:

bandwidth and noise
Shannon Theorems
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Signals (Waveforms)
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Communication System Types

Analog communication system: 
Messages are analog signals

Digital communication system: 
Messages are digital signals

Techniques used in communication systems
Analog commun.: Modulation (demodulation) Modem
Digital commun.: Modulation

Channel coding
Source coding (compression)
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Digital Communication System
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Some Terminologies (1)

Input Transducer
Messages: analog or digital
Message conversion: e.g. speech → voltage variations 
Transmitter
Purpose: couple the message to the channel
Primary functions: modulation, filtering, amplification, and coupling. 
Modulation: 
(1) for ease of radiation
(2) to reduce noise and interference
(3) for channel assignment
(4) for multiplexing or transmission of several messages over a single 
channel
(5) to overcome equipment limitations.
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Some Terminologies (2)

Channel: Signal degradation.

Receiver: Primary functions are demodulation and amplification.

Output Transducer: Loudspeaker, tape recorders, personal computers, 
LCD screens, etc.

Noises (Three major sources listed below)
Internal noise: Noise generated by components within a communication 
system, such as resistors and solid-state active devices. (Thermal noise, 
shot noise, etc.)

External noise: Atmospheric noise; Man-made noise (Ignition noise; 
Switching noise; Radio-frequency interference (RFI), etc.)

Extraterrestrial noise: Solar & cosmic noise

Signal degradation: Fading
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Modulation

Our focus in Commun. Principles: 
Modulation techniques in analog (and digital) commun. 
systems

Why modulation?
Efficient transmission – shift frequency

-- Overcome hardware limitation

Reduce noise and interference

Frequency assignment

-- Multiplexing
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Wireless Channels

Physical RF Bands
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RF Commun. Bands
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台灣數位電視頻道分配

5 Broadcasters: TTV, 
CTV, CTS, FTV, 
PTV 

NTSC:
-- n(north)
-- m(mid-Taiwan)
-- s(south)

DTTV: 2 channels for 
full-coverage use

Ch.
No.

category user Ch.
No.

category user

5 FTV 36 UHF CTS-DTV

6 FTV 37 -

7 VHF TTV(n) 38 Broadcast -

8 NTSC CTS(m) 39 Reception -

9 TV CTV(n) 40 Improve- -

10 (8) CTV(m) 41 Ment -

11 CTS(n) 42 -

12 TTV(m) 43 -

13 VCR VCR-TV 44 -

24 CTV-DTV 45 (12) -

25 Open CTV-DTV 46 -

28 (not FTV-DTV 47 -

29 Used) FTV-DTV 48 -

31 (6) TTV-DTV 49 Police

32 UHF TTV-DTV 50 UHF PTV-DTV

33 UHF Edu(m) 51 broadcast PTV(s)

34 CTS Edu CTS-DTV 52 PTV-DTV

35 (4) Edu(n) 53 (4) PTV(m)
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History (1)
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History (2)
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History (3)
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History (4)
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Course Outline

Introduction

Review of signals and systems

Analog signal transmission and reception

Introduction to digital communications

Review of probability

Random processes

Effect of noise on analog communication systems


