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James Clerk Maxwell, "A Dynamical Theory of the Electromagnetic Field", Philosophical
Transactions of the Royal Society of London 155, 459-512 (1865). (This article
accompanied a December 8, 1864 presentation by Maxwell to the Royal Society.)

o A Dynamical Theory Of The Electromagnetic Field — 1865 Maxwell's 1865 paper
describing his 20 Equations, link from Google Books.

J. Clerk Maxwell (1873) A Treatise on Electricity and Magnetism

o Maxwell, J.C., A Treatise on Electricity And Magnetism — VVolume 1 — 1873 — Posner
Memorial Collection — Carnegie Mellon University
o Maxwell, J.C., A Treatise on Electricity And Magnetism — VVolume 2 — 1873 — Posner
Memorial Collection — Carnegie Mellon University
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Major telegraph lines in 1891.
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1909 Nobel Prize
___Guglielmo Marconi & Karl Braun
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Cellular Communications

Wireless Information Transmission System Lab.

Institute of Communications Engineering
National Sun Yat-sen University

LAB.
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Chapter 1: Introduction

Wireless Information Transmission System Lab.

Institute of Communications Engineering
National Sun Yat-sen University

LAB.



How is a communication system organized? <47

Communication System
|
|

Source of | . . | | Userof
: e =1 Transmitter Receiver
information information

~ | Message | Estimate of | s sG]
signa A message
signa

[ ——————

Channel :
Transmitted Received

signal signa

o Source of information: voice, music, picture, videos, data files, email.

o Transmitter: a generic term for the processing of information in the form
provided by the source into a form that is suitable for transmitting over
the channel.

o Channel: transmission medium, e.g. cable, optical fiber, free space.

o Recelver: a generic term for the process of converting the signal
transmitted over the channel back to a form that may be understood at the
Intended destination. The receiver’s function is typically greater than
simply being the inverse of the transmitter; the receiver may also have to
compensate for distortions introduced by the channel and perform other

functions, such as the synchronization of the receiver to the transmitter.
39




Analog vs. Digital

All communications are by means of continuous signals and are
thus analog in nature.

It is the information which is to be transmitted that has an analog
or digital nature.

Since most modern communications are digital, the amount of
emphasis placed on analog communications is steadily decreasing.

Reasons to understand analog techniques:
o Understanding of legacy systems;

o Many digital communication techniques are motivated from their analog
counterparts;

o Many of the distortions observed in digital transmission systems can be
characterized as analog in nature;

o A thorough understanding of analog modulation systems leads to insight in
identifying and compensating these distortions.

40



Basic Elements of A Digital Communications System

Information _ -
source and (S St)‘ur(;:c - Chan(;]el . Déglltal
input transducer encoder encoder modulator
Channel
Output Output o Source | Channel & Digital o
signal transducer decoder decoder demodulator
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Bell Labs Museum

Wireless Information Transmission System Lab.

Institute of Communications Engineering
National Sun Yat-sen University

LAB.



Alcatel-Lucent * ™ (Murray Hill, NJ)
5 December 2008




R A
Alexander Graham Bell (1847~1947)

LEAVE THE BEATEN
TRACK OCCASSIONALLY
AND DIVE INTO THE
WOODS. YOU WILL BE
CERTAIN TO FIND
SOMETHING THAT
YOU HAVE NEVER
SEEN BEFORE.

IN HONOR OF THE INVENTOR
OF THE TELEPHONE ON THE
CENTENNIAL OF HIS BIRTH
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Bell Labs Patents

Total number of patents earne

Bell'Laboratories has earned more‘than‘a‘patent-a‘daysice’ it was founded

in 1925. These patents include some of the pivotal inventions of the 20t

century — the transistor, the laser, the solar cell, digital switching, communications
satellites, undersea fiber-optic cable and cellular calling.




Awards

R, I

Z

6 Nobel Prizes in Physics shared by 11 scientists

9 U.S. Medals of Science

7 U.S. Medals of Technology

1 Draper Prize

6 Marconi International Fellowship Awards

7 C&C Prizes shared by 12 scientists and engineers
27 IEEE Medal of Honor winners



Nobel Prizes




Nooz| Prizes

1937 Clinton Joseph Davisson, New York, "for their experimental discovery of
the diffraction of electrons by crystals"

1956 John Bardeen, Walter Houser Brattain, William Bradford Shockley,
Murray Hill, "for their researches on semiconductors and their discovery of the
transistor effect"

1977 Phillip Warren Anderson, Murray Hill, "for their fundamental theoretical
Investigations of the electronic structure of magnetic and disordered systems™

1978 Arno Allan Penzias and Robert Woodrow Wilson, Holmdel, "for their
discovery of cosmic microwave background radiation*

1997 Steven Chu, "for development of methods to cool and trap atoms with
laser light"

1998 Robert B. Laughlin, Horst L. Stormer, Daniel C. Tsui, "for their
discovery of a new form of quantum fluid with fractionally charged
excitations"
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*In 1864, James Clerk Maxwell has formulated the electromagnetic
theory of light and predicted the existence of radio waves.

*The existence of radio waves was established experimentally in
1887 by Heinrich Hertz.

*The first successful use of mobile radio dates from the 27 March
1899, when M. G. Marconi established a radio link between a

land based station and a boat sailing the English channel.

1869 Gray & Barton
(becomes Western Electric in 1872)

1876 First Telephone

“Mr. Watson, come here, | want you!” The
Telecommunications revolution begins when Alexander
Graham Bell speaks these words into his prototype
telephone on March 10, 1876.

1914 Vacuum Tubes

1916 Condenser Microphone
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1916 Two-Way Radio Telephony

1917 Electric Wave Filter

1924 Statistical Process Control Charts

1924 Facsimile Services
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1926 Sound Movies

1927 Negative Feedback Principle

1927 Wave Nature of Matter
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1927 Television Transmission

1929 Artificial Larynx (r&wi)

1932 Nyquist Rate & Signal
Sampling Theorem

1933 Radio Astronomy
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1933 Stereo Recording

1936 Speech Coding & Synthesis

1939 Electrical Digital Computer
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