
 

Signals 

When data is sent over physical medium, it needs to be first 
converted into electromagnetic signals. Data itself can be analog 
such as human voice, or digital such as file on the disk.Both 
analog and digital data can be represented in digital or analog 
signals. 

• Digital Signals 
Digital signals are discrete in nature and represent 
sequence of voltage pulses. Digital signals are used 
within the circuitry of a computer system. 

• Analog Signals 
Analog signals are in continuous wave form in nature 
and represented by continuous electromagnetic 
waves. 

Transmission Impairment 

When signals travel through the medium they tend to 
deteriorate. This may have many reasons as given: 

• Attenuation 
For the receiver to interpret the data accurately, the 
signal must be sufficiently strong.When the signal 
passes through the medium, it tends to get weaker.As 
it covers distance, it loses strength. 

• Dispersion 
As signal travels through the media, it tends to spread 
and overlaps. The amount of dispersion depends upon 
the frequency used. 

• Delay distortion 
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Analog data is a continuous stream of data in the wave form 
whereas digital data is discrete. To convert analog wave into 
digital data, we use Pulse Code Modulation (PCM). 

PCM is one of the most commonly used method to convert 
analog data into digital form. It involves three steps: 

• Sampling 
• Quantization 
• Encoding. 

Sampling 

 

The analog signal is sampled every T interval. Most important 
factor in sampling is the rate at which analog signal is sampled. 
According to Nyquist Theorem, the sampling rate must be at 
least two times of the highest frequency of the signal. 

Quantization 

 

Sampling yields discrete form of continuous analog signal. Every 
discrete pattern shows the amplitude of the analog signal at that 
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Serial transmission can be either asynchronous or synchronous. 

Asynchronous Serial Transmission 

It is named so because there’is no importance of timing. Data-
bits have specific pattern and they help receiver recognize the 
start and end data bits.For example, a 0 is prefixed on every data 
byte and one or more 1s are added at the end. 

Two continuous data-frames (bytes) may have a gap between 
them. 

Synchronous Serial Transmission 

Timing in synchronous transmission has importance as there is 
no mechanism followed to recognize start and end data 
bits.There is no pattern or prefix/suffix method. Data bits are 
sent in burst mode without maintaining gap between bytes (8-
bits). Single burst of data bits may contain a number of bytes. 
Therefore, timing becomes very important. 

It is up to the receiver to recognize and separate bits into 
bytes.The advantage of synchronous transmission is high speed, 
and it has no overhead of extra header and footer bits as in 
asynchronous transmission. 
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