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Modem

When data are transmitted using the transmission lines, it is first necessary to convert the electrical
signal output into a form that acceptable to the computer. It mean the binary data convert into a form
compatible with a speech signal, at the Sending end of the line and to reconvert this signal back into
its binary form at the receiver. The circuit that performs the first operation is known as a
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Modulator and the circuit performing the reverse function a Demodulator.

Since each side of a data link must normally both send and receive data, the combined device is known
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A device that accept a serial stream of bits as input and produces a modulated carrier as outpm‘ is

called a Modem (vice versa). — | . -~ _ .
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Using modems. data can be transmitted either by first dialing and thereby setting up a switching path
through the network, as with a normal telephone call, or by leased line.
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1.1 Modulation:

There are three basic types of modulation that may be employed for the Conversion of a binary signal
into a form suitable for transmission on a Lines. These are:
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1. Amplitude modulation (AM)
2. Frequency modulation (FM)

3. Phase modulation (PM)
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Fig. 2-18. (a) A binary signal. (b) Amplitude modulation. (¢) Frequency motu-
lativn. (d) Phase modulation,

1. Amplitude modulation (AM)

The different voltage levels are used to represent 0 or 1, respectively, or the level or amplitude of a

single frequency audio tone is switched or keyed between two levels at a rate determined by the
transmitted binary data signal.
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This type of modulation is not often used, although it is utilized in conjunction with phase modulation.

Ay g -
\ # ’
N e SN .
CARRIER SIGNAL . ot -
Hopgi'tATA"G -‘_)_Dgf’).)\) - L s el als

' ( \
. \L_P NN



2. Frequency modulation (FM)

The frequency of a fixed amplitude carrier signal is changed according to the binary stream to be
transmitted. It used two (or more) different tons required for binary data. This type of modulation is
known as Frequency Shift Keying FSK).

This type is the method most frequency used with lower bit rate modems designed with switched
connection. s
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3. Phase modulation (PM)

The frequency and amplitude of this carrier signal are kept constant while the carrier is shifted in phase,
as each bit in the data stream is transmitted.
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amplitude-modulated wave
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1.2 Demodulation:

It is the operations of reconvert the signal at receiver site to reproduce the transmitted data stream.
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Attenuation and distortion sources:

The various attenuation and distortion effects that can occur to a signal during transmission. A signal
transmitted across any form of transmission medium will be affected by:
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1. Attenuation:

As a signal propagates along a transmission medium line its amplitude decreases. This is known as

signal attenuation. |\ o Lo, N e, ¥ s i B, asih | _So_;
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2. Limited bandwidth:

A typical digital signal is comprised of a large number of different frequency components, then only
those frequency components that are within the bandwidth of the transmission medium are received.
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3. Delay distortion:

The rate of propagation of a sinusoidal signal along a transmission line varies with the frequency of
the signal. Consequently, when transmitting a digital signal the various frequency components making
up the signal arrive at the receiver with varying delays between them. The effect of this is that the
received signal is distorted and this is known as delay distortion.
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4. Echoes:

Even when modem are used, the problem can occur on telephone liens. it is Echoes, on a long line
_when the signal gets to the final destination . some of the energy may be reflected back, analogous to
acoustic echoes in the mountains. The same thing happens on transmission lines. especially at the
point where the local loop terminates in the end office
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