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Electrical Transmission:
Problems:

· Resistance of cable increases as it (signal) travels

· P = RI2
· P = R x V2  = V2 
                   R2      R

Where P -> Power

           I -> Current

           R -> Resistance

For long distance electrical power is conducted using high voltages to reduce power lost in the conductors

The capacitance and inductance of the cable distorts the signal

Distortion results in loss of information

Also noise is added due to electromagnetic waves.

RS232 deals with these problems by:
· Tolerating lower voltages

· It takes multiple samples and chooses the bit with more votes

· Electrical current that is direct (two levels) cannot be transmitted to long distances

· A sine wave is used to carry information for long distances ( a sine wave is also called carrier)

· The properties of the sine wave are changed (modulated) to encode information

· The modulated carrier technique is used by radio and T.V.

Characteristics of a carrier wave (sine wave) 
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Types of modulation:
Amplitude modulation (AM):
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AM is very susceptible to noise

Noise is added to the amplitude of the signal
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Telling the noise from signal is difficult.

Frequency Modulation (FM): 
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FM is more tolerant to noise

Noise causes little change in frequency.

Phase Shift Modulation (PSM):
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PSM is also tolerant to noise

It is mainly used to send data

* Radio signals use different parts of the frequency spectrum.

Modem:
It is hardware used for long distance communication

Modem -> Modulator / Demodulator

Modulator modules a carrier wave with the data

Modulator converts back or extracts the data from the carrier


