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· INTRODUCTION:

· Modem is contraction of “modulator-demodulator”.
· It is a special communication box which uses the data signal to modulate a waveform usable with the telephone system.

· The term modem has also come to mean any communication box that makes a digital data signal compatible with any nondigital system and medium besides the phone system.

· An e.g. is a modem which makes the data bits compatible with a microwave radio system.

· The theory and application of modems comprise the area in which all the previous concepts of Fourier analysis, modulation, bandwidth and equipment.

· The modem acts as the electronics bridge between two worlds – the world of purely digital signal and the established analog world, such as the telephone system.

· Modems are always used in pairs. Any system -whether simplex, half duplex or full duplex, requires a modem at the transmitting end and at the receiving end. 

· The modems do not have to be from the same manufacturers but in all aspects of communication, they should use an agreed set of rules.

· KEY IDEA:

· The concept is to use tones of various frequencies, phases or amplitudes to represent the binary data.
· Tones are what the phone system is designed to handle, since the voice is made up to many tones combined.
· Different modems use frequency modulation, amplitude modulation, phase modulation amplitude modulation, or some combinations of these to achieve the desired data rate and low error performance over different types of telephone lines.

· FUNCTIONS:

· AT TRANSMITTING END:

· Take data from RS-232 interfaces.

· Convert these data into the appropriate tone.

· Perform line control & signaling to the other end of phone line.

· Send dialing signals if modem is designed to dial without user present.

· Have protection against line over voltage condition & problems.

· AT RECEIVING END:

· Receive tones from the phone line.

· Demodulate these tones into 1s & 0s.

· Put the demodulated signals into RS-232 format& connect to the RS-232 interface.

· Perform line control & signaling.

· Have protection against the over voltage problem.

· BLOCK  DIAGRAM
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· A modem is designed to interface data signals to phone lines. 

· It contains interfaces to the phone line, the DTE, tone generation & receiving circuit, & line & timing control circuit.

· OPERATION :

· The main activity of a modem is to send & receive digital data.

· Consider a case in which the modem uses two frequencies to represent the two binary values.

· Suppose 1000Hz is used for the binary 0 & 2000Hz is used for binary 1.

· A stream of bits then is converted into 1000 & 2000Hz tones, & these tones go on the phone line. 

·  By design the phone system can handle these tones reasonably well as compared to put in simple voltage of 0v & 5v on the line.

· The rate at which the 1000 & 2000Hz tones are used to represent the data bits is the band value in use.

· In a 300 baud system, there is a new bit every 1/300s, if the bit has the same value as the preceding one, the tone is unchanged.

· If it were different, then the tone would be different.

· Consider a stream of the data bits like the following 10011010.

· The phone line receives the following signals as shown in figure. 
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· At the receiving end, the modem must be prepared to look for the 1000 &2000-Hz signals despite their low signal level continuous variation in the level and the addition of corrupting noise.

· To do this, receiving circuitry in the modem uses designs that amplify the weak signals special techniques that can reduce the noise & demodulate the signal, & filters tuned to 1000 & 2000-Hz.

· The output of the filter circuit goes to a signal detector, which sees which filter has an output at any instant of time. If the 1000Hz filter has an output, then a 0 must have been received; an output at the 2000Hz filter indicates that a 1 was received.

·   The modem uses its timing circuitry to reformulate a string of 1s & 0s from the received tones that is identical to the string of 1s & 0s that the equipment at the transmitting end generates.

· SPECIFIC MODEMS:

· There are some specific modems which are listed below:

1. The bell 103

2. The bell 212

3. The bell 202

4. Direct connection modems

5. Fiber optics modem

6. Digital modem

7. Multiplexer & concentrator modem.
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