
Serial Communication  

Serial communication is the process of sequentially transferring the information/bits on the 

same channel. Due to this, the cost of wire will be reduced, but it slows the transmission speed. 

Generally, communication can be described as the process of interchanging information 

between individuals in the form of audio, video, verbal words, and written documents. The 

serial protocol is run on every device that can be our mobile, personal computers, and many 

more with the help of following some protocols. The protocol is a type of reliable and secure 

form of communication that contains a set of rules addressed with the help of a source host and 

a destination host. In serial communication, binary pulses are used to show the data. Binary 

contains the two numbers 0 and 1. 0 is used to show the LOW or 0 Volts, and 1 is used to show 

the HIGH or 5 Volts. The serial communication can either be asynchronous or synchronous. 

 

Synchronous Communication 

In synchronous communication, the frames or data will be constructed with the help of 

combining the groups of bits. That frames will be continuously sent in time with a master clock. 

It uses a synchronized clock frequency to operate the data of sender or receiver. In synchronous 

communication, there is no need to use the gaps, start bits and stop bits. The time taken by the 

sender and receiver is synced that's why the frequency of timing error will be less, and the data 

will move faster. On the basis of the timing being synced correctly between the sender and 

receiver devices, the data accuracy is totally dependent. The synchronous serial transmission 

is more expensive as compared to asynchronous serial transmission. 

 



Asynchronous Communication 

In asynchronous communication, the groups of bits will be treated as an independent unit, 

and these data bits will be sent at any point in time. In order to make synchronization between 

sender and receiver, the stop bits and start bits are used between the data bytes. These bits are 

useful to ensure that the data is correctly sent. The time taken by data bits of sender and receiver 

is not constant, and the time between transmissions will be provided by the gaps. In 

asynchronous communication, we don't require synchronization between the sender and 

receiver devices, which is the main advantage of asynchronous communication. This method 

is also cost-effective. In this method, there can be a case when data transmission is slow, but it 

is not compulsory, and it is the main disadvantage of the asynchronous method. 

 

On the basis of the data transfer rate and the type of transmission mode, serial communication 

will take many forms. The transmission mode can be classified into simplex, half-duplex, and 

full-duplex. Each transmission mode contains the source, also known as sender or transmitter, 

and destination, also known as the receiver. 
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Transmission Mode 

The transmission modes are described as follows: 

Simplex 

In the simplex method, the data transmission can be performed only in one direction. At a time, 

only one client (either sender or receiver) can be active. That means among the two devices, 

one device can only transmit a link while the other device can only receive it. A sender can 

only transmit the data, and the receiver can only accept that data. The receiver cannot reply 

back to the sender. In another case, if the receiver sends the data, the sender will only accept 

it. The sender cannot reply back to the receiver. 

 

There are various examples of the simplex. Example 1: Keyboard and CPU are the best 

examples of a simplex. The keyboard always transmits characters to the CPU (Central 

processing unit), but the CPU does not require transmitting characters or data to the 

keyboard. Example 2: Printers and computers are one more example of the simplex. 

Computers always send data to the printers, but printers are not able to send the data to the 

computers. In some cases, printers can also talk back, and this case is an exception. There is 

only one lane in the simplex. 

Half Duplex 

In the half-duplex, the sender and receiver can communicate in both directions, but not at the 

same time. If a sender sends some data, the receiver is able to accept it, but at that time, the 

receiver cannot send anything to the receiver. Same as if the receiver sends data to the sender, 

the sender cannot send. If there is a case where we don't need to communicate at a time in both 

the direction, we can use the half-duplex. For example, the internet is a good example of half-

duplex. With the help of internet, if a user sends a web page request to the web server, the 

server processes the application and sends the requested page to the user. 

 



One lane bridge can also explain the half-duplex. In a one-lane bridge, the two-way vehicles 

will provide the way so that they can cross. At a time, only one end will send, and the other 

end will only receive. We can also perform the error correction that means if the information 

received by the receiver is corrupted, then it can again request the sender to retransmit that 

information. Walkie-talkie is also a classic example of half-duplex. Both ends of walkie talkie 

contain the speakers. We can use each handset or walkie talkie to either send the message or 

receive it, but we cannot do both things at the same time. 

Railroads usually contain the scenario of half-duplex because it is cheaper and has to lay a 

single track. The driver of the train has to hold a train at one end of a single track until the 

driver of another train, which is travelling train in another direction, goes through. 

The printer is also a good example of half-duplex. In the IEEE-1284, printers are also able to 

send messages to the computer. When the computer is sending characters to the printer, at that 

time, the printer is not able to send the message to the computer. When the computer 

successfully sends all the messages and stop sending them after that, the printer can send a 

message back to the computer. The half-duplex has an advantage, i.e., double-track or double 

lane has a large cost as compared to the single track or single lane. 

Full Duplex 

In the full-duplex, the sender and the receiver are able to send and receive at the same time. 

The communication mode of full-duplex is widely used in the world. In this mode, signals 

travelling in one direction are able to share the capacity of links with signals travelling in the 

opposite directions. There are two ways in which sharing can occur, which is described as 

follow: 

o Either capacity of the link is divided into the signals going in both directions. 

o Or the links have two physically separated transmission parts. Where one part can be 

used for sending, and another part can be used for receiving. 

If we need communication in both directions constantly, in this case, we will use the full-duplex 

mode. The capacity of the channel will be split into two directions. 

 

Examples: Telephone Network is a good example of full-duplex mode. While using the 

telephone or phone, the two persons are able to talk and hear both things at the same time. 

The ordinary two-lane highway is helpful to explain the full-duplex. If traffic is very much, 

in this case, the railroad is decided to lay a double tack which is used to allow trains to pass in 

both directions. This type of case is usually used while communicating in networking. The 



fiber optic hubs are used to contain two connectors on each port. The full-duplex fiber is a type 

of two cables, which tie together so that they can form two-lane roadways. 

Audio calling or Video calling is also an example of full-duplex. In audio or video calling, 

two persons are able to communicate at the same time. In audio calling, they are able to speak 

and listen at the same time, and in video calling, they are able to communicate by seeing each 

other at the same time. If we are doing our work in the full-duplex mode, it will provide the 

best performance compared to the single and half-duplex because it has the ability to maximize 

the amount of available bandwidth. 

Parallel Communication 

There is another type of communication known as parallel communication, which is described 

as follows: 

Parallel communication is used to transmit a huge amount of data signals simultaneously on 

the different channels within the same radio path or cable at a time. It is used to comprise a 

huge amount of wired channels in parallel. In parallel communication, the data transfer between 

sender and receiver is done with the help of multiple channels. The data bus in the parallel 

devices is wider as compared to the serial devices. That's why it can transfer the data from 

source to destination at a time. The parallel transmission bit rate is higher as compared to the 

serial transmission bit rate. 

 

The costs of multiple wires are higher as compared to the single wire. The parallel cable gets 

longer that's why it requires a high cost. If the distance is larger, synchronization timing 

between more than one channel becomes more sensitive. A constant clocking signal is used to 

provide the timing in parallel communication. The signal is sent with the help of a separate 

wire within the parallel cable. So we can say parallel communication is synchronous. 

 


