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It is the alteration of the original shape (or other characteristic). Ex. 

an amplifier is overdriven—causing clipping or slew rate distortion

Harmonic distortion,

Phase distortion,

Amplitude distortion







International Telecommunication Union ITU coordinates the shared global use of the radio

spectrum, promotes international cooperation in assigning satellite orbits, works to improve

telecommunication infrastructure in the developing world, and assists in the development

and coordination of worldwide technical standards.



CHAPTER 18

Telecommunication Systems

•



Ref: L.Frenzel - Principles of electronic communication systems

Topics:



• The telephone system is the largest and most complex electronic

communication system.

• The primary purpose of the telephone system is to provide voice

communication. It is also widely used for many other purposes including

facsimile transmission and computer data transmission.

• Telephone system is termed as Public Switched Telephone Network

(PSTN), which is based on the principles of circuit switching that can

connect any two telephones.

• Old system of PSTN is called Plain Old Telephone Service (POTS),



• Each telephone must have a unique identification code—the 10-digit

telephone number assigned to each telephone.

(3 digit + 3 digit + last 4 digits number)  (Area code + CO ID+ telephone ID)

Modern PSTN Old POTS

• consists of telephone lines, fiber optic

cables, microwave transmission links,

cellular networks, communications

satellites, and undersea telephone

cables…

• (higher BW- allow e.g., Video

Comm.)

• Plain Old Telephone Service (POTS),

in which only twisted pair cable are

used for connection.

• Limited bandwidth for only voice calls

(64 kbps).

10,000 subscribers1000 exchanges



• CO is the facility to which your telephone is directly connected by a twisted-pair cable.

• The two-wire, twisted-pair connection between the telephone and central office is

referred to as the local loop or subscriber loop. 10,000 telephone lines can be connected

to a single central office.

The basic telephone system.



Local loop

Organization of the telephone system in the United States.

coaxial, fiber-optic cable, or microwave radio links



• Each geographic area is assigned to one of the regional operating companies

(local exchange carriers, or local exchange companies (LECs).

• The LECs provide “Local” telephone services to designated geographic areas

referred to as local access and transport areas (LATAs).

• Long-distance service is provided by long-distance carriers known as

interexchange carriers (IXCs).

• The links between LATAs within a region must be made through an IXC.

• Each LATA contains a serving, or point-of-presence (POP), office that is used to

provide the interconnections to the IXCs.



• Each telephone connected to the central office is provided with a group of basic 

circuits that power the telephone and provide all the basic functions, such as 

ringing, dial tone, and dialing supervision. 

• These circuits are collectively referred to as the subscriber interface or the 

subscriber line interface circuit (SLIC). 

• In older COs, the SLIC used discrete components. Today, most functions of the 

SLIC are implemented by ICs. 

The SLIC provide 7 functions generally referred to as BORSCHT: (Battery, Overvoltage 

protection, Ringing, Supervision, Coding, Hybrid, and Test) 



BORSCHT functions in the subscriber line interface at the central office



Standard telephone circuit diagram showing connection to central office.



• CO provides - 48 V DC for on hook case (disconnected) , and drops to 6V 
for off hook.

Battery:

• Protect the SLIC circuits from electrical damageOvervoltage protection: 

• CO supplied 90- Vrms ac Signal at about 20 Hz. It is done by closing relay 
contacts that connect the ringing signal to the line [ a bell or an electronic 
oscillator connected to a speaker]

Ringing:

• monitor local loop conditions by a sensing circuit.  (Ex. Recognize off-hook 
state, the ringing signal can be disconnected then connect dial tone, and a 
busy signal if the called number is not available.

Supervision: 

• A/D and D/A conversionCoding:

• (two-wire to four-wire vise versa), is a special transformer provides
simultaneous two-way conversations on a single pair of wires..

Hybrid 

• check the status and quality of subscriber lines, the phone company  puts 
special test tones on the local loop and receives resulting tones in return.

Test: 



• A basic telephone or telephone set is an analog baseband transceiver.

• It has a handset which contains a microphone and a speaker, better known as a

transmitter and a receiver. It also contains a ringer and a dialing mechanism.

The advanced electronic telephones have other features such as hold, speaker phone, call

waiting, and caller ID.



• A switch hook is a double-pole

mechanical switch that is usually

controlled by a mechanism

actuated by the telephone handset.

• When the handset is “on the

hook,” the hook switch is open,

thereby isolating all the telephone

circuitry from the central office

local loop.

• When a call is to be made or to be

received, the handset is taken off

the hook, closing the switch and

connecting the telephone circuitry

to the local loop.

• Or an electronic oscillator, 

It is continuously connected to 

the local loop back to co.

• When an incoming call is 

received, a signal from the co 

causes the ringer to produce 

a tone.



The dialing circuits provide a way for entering the telephone 

number to be called.

• In older telephones, a pulse dialing system was used. A

rotary dial connected to a switch produced a number of

on/off pulses corresponding to the digit dialed.

• These on/off pulses formed a binary code for signaling

the co.

In modern telephones, a tone dialing system is used.

Known as the dual-tone multifrequency (DTMF) system,

this dialing method uses a number of pushbuttons that

generate pairs of audio tones that indicate the digits called.



• The hybrid circuit is a special transformer used to 

convert signals from the four wires from the transmitter 

and receiver to a signal suitable for a single two-line pair 

to the local loop. 

• The hybrid permits full duplex, i.e., simultaneous send 

and receive, analog communication on the two-wire line.



• For companies or large organizations with many employees, it is not economical

nor efficient to use a remote CO for intercompany comm. with separate local loop

connection for each telephone.

• This problem is solved by the use of private telephone systems within a company

or organization.

• Private telephone systems provide telephone service among the telephones in

the organization and provide one or more local loop connections to the central

office.



are small telephone systems designed to serve 2–50 user telephones within an 

organization.

• Simple key telephone systems are made up of the individual telephone units called 

stations, all of which are connected to a central answering station.

• The central answering station is connected to one or more local loop lines, or trunks, 

back to the local exchange.

• .

 The two basic types of private telephone systems are known as:

1. Key systems

2. Private branch exchanges (PBX).



• A PBX is a miniature complete telephone system. It can handle thousands of individual telephones

within large organizations.

• These systems may be referred to as private automatic branch exchanges (PABXs) or computer

branch exchanges. (CBXs)..



• PBX is made up of line circuits 

that are similar to the SLICs.

• The matrix is electronic switch 

that connects any phone to any 

other phone in the system.

• The trunk circuits interface to 

the local loop lines to the Co.



• PBX provides baseband interconnections to all the telephones in an organization.

• The PBX offers the advantages of efficiency and cost reduction when many telephones are 

required.

• The modern PBX is usually fully automated by computer control rather than an operator to 

receive and route calls that used in the old PBX.

•An alternative to PBX is Centrex: this service performs the function of a PBX but uses 

special equipment and special trunk lines.

• Its advantage over a standard PBX is that the high initial cost of PBX equipment can 

be avoided by leasing the Centrex equipment from the telephone company.



Today, as more companies adopt VoIP systems, the

older style PBX systems are gradually disappearing

in favor of an equivalent system that uses VoIP

standards.




