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Channel Capacity

J Channel Capacity: max possible rate at which data
can be transmitted over a given communication
path, under given conditions

J Channel capacity is a function of :
» data rate - in bits per second [bps]
» bandwidth - in Hertz [HZz]
» noise - on communication link

» error rate - the rate at which errors occur, reception of 1
when 0 is transmitted, and visa versa



Transmission Impairments

J signal received may differ from signal
transmitted causing:

» analog - degradation of signal quality
~ digital - bit errors

J most significant impairments are
»~ attenuation and attenuation distortion
»~ delay distortion
» noise



Jwhere signal strength falls off with distance
Jdepends on medium

_received signal strength must be:

» strong enough to be detected
» sufficiently higher than noise to receive without error

1 so increase strength using amplifiers/repeaters
Jis also an increasing function of frequency

_1so equalize attenuation across band of
frequencies used




Delay distortion

J propagation velocity varies with frequency

- hence various frequency components
arrive at different times

- particularly critical for digital data
- since parts of one bit spill over into others
J causing intersymbol interference




- Additional unwanted signals inserted
between transmitter and recelver
» Thermal

' due to thermal agitation of electrons
* Uniformly distributed

* White noise



» crosstalk
= a signal from one line is picked up by another
» Impulse
= jrregular pulses or spikes
- eg. external electromagnetic interference

= short duration
= high amplitude
= a minor annoyance for analog signals

= put a major source of error in digital data
 a noise spike could corrupt many bits



Noise: example

Signal: 1 SSNF

Noise:

Signal plus

noise:

Sampling .

tmes: | |

Data received: | 0 | 0 (0 | 0 0 0 | | 0 ] | |
Orginal data: | ) | () ) | | 0 ) | | 0 | 0 |
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