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Abstract 

Wireless communication is the transfer of information between two or more points that are not connected by an electrical 

conductor. In this paper we discuss wireless communication using RF module and interfaction RF with 8051microcontroller. An 

RF module (radio frequency module) is a small electronic device used to transmit and/or receive radio signals between two 

devices. This wireless communication may be accomplished through through radio frequency (RF) communication. RF 

communications incorporate a transmitter or receiver which when interfaced with 8051 microcontrollers provides us with various 

controlled operations. 

Keywords: Wireless communication, Rf module, RF transmitter, RF reciever, 8051 microcontroller, interfacing, controlled 

operations 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

The RF module, as the name suggests, operates at Radio Frequency. The corresponding frequency range varies between 30 kHz 

& 300 GHz. In this RF system, the digital data is represented as variations in the amplitude of carrier wave. This kind of 

modulation is known amplitude shift keying modulation. This RF module comprises of an RF Transmitter and an RF Receiver. 

The transmitter/receiver (Tx/Rx) pair operates at a frequency of 434 MHz. An RF transmitter receives serial data and transmits it 

wirelessly through RF through its antenna connected at pin4. The transmission occurs at the rate of 1Kbps - 10Kbps.The 

transmitted data is received by an RF receiver operating at the same frequency as that of the transmitter. The RF module is often 

used alongwith a pair of encoder/decoder. The encoder is used for encoding parallel data for transmission feed while reception is 

decoded by a decoder. HT12E-HT12D, HT640-HT648, etc. are some commonly used encoder/decoder pair Ics. 

II. RF TRANSMITTER AND RF RECEIVER 

RF transmitter receives serial data and transmits to    the receiver through an antenna which is connected to the 4th pin of the 

transmitter. When logic 0 applied to transmitter then there is no power supply in transmitter. When logic 1 is applied to 

transmitter then transmitter is ON and there is a high power supply in the range of 4.5mA with 3V voltage supply HT12E 

Encoder IC will convert the 4 bit parallel data given to pins D0 – D3 to serial data and will be available at DOUT. This output 

serial data is given to ASK RF Transmitter. Address inputs A0 – A7 can be used to provide data security and can be connected to 

GND (Logic ZERO) or left open (Logic ONE). Status of these Address pins should match with status of address pins in the 

receiver for the transmission of the data. Data will be transmitted only when the Transmit Enable pin (TE) is LOW. 1.1MΩ 

resistor will provide the necessary external resistance for the operation of the internal oscillator of HT12E. 
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ASK RF Receiver receives the data transmitted using ASK RF Transmitter. HT12D decoder will convert the received serial 

data to 4 bit parallel data D0 – D3. The status of these address pins A0-A7 should match with status of address pin in the HT12E 

at the transmitter for the transmission of data. The LED connected to the above circuit glows when valid data transmission 

occurs from transmitter to receiver. 51KΩ resistor will provide the necessary resistance required for the internal oscillator of the 

HT12D. 

 Main Factors Affecting RF Module’s Performance: 

As compared to the other radio-frequency devices, the performance of an RF module will depend on several factors like by 

increasing the transmitter’s power a large communication distance will be gathered. However, which will result in high electrical 

power drain on the transmitter device, which causes shorter operating life of the battery powered devices. Also by using this 

devices at higher transmitted power will create interference with other RF devices. 
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 Features of RF Transmitter and Receiver: 

Receiver frequency: 433MHz, Receiver typical sensitivity: 105Dbm,Receiver current supply: 3.5mA,Receiver operating voltage: 

5V,Low power consumption, Transmitter frequency range: 433.92MHz,Transmitter supply voltage: 3V~6V,Transmitter output 

power: 4~12Dbm 

 Microcontroller 8051 

 
The Intel 8051 microcontroller is one of the most popular general purpose microcontrollers in use today. The success of the Intel 

8051 spawned a number of clones which are collectively referred to as the MCS-51 family of microcontrollers, which includes 

chips from vendors such as Atmel, Philips, Infineon, and Texas Instruments. 

IT is 40 pin IC 8051 The Intel 8051 is an 8-bit microcontroller which means that most available operations are limited to 8 

bits. There are 3 basic "sizes" of the 8051: Short, Standard, and Extended. The Short and Standard chips are often available in 

DIP (dual in-line package) form, but the Extended 8051 models often have a different form factor, and are not "drop-in 

compatible". All these things are called 8051 because they can all be programmed using 8051 assembly language, and they all 

share certain features (although the different models all have their own special features). 

 Some of the features that have made the 8051 popular are: 

4 KB on chip program memory,128 bytes on chip data memory(RAM),4 reg banks,128 user defined software flags,8-bit data 

bus,16-bit address bus,16 bit timers (usually 2, but may have more, or less),3 internal and 2 external interrupts,Bit as well as byte 

addressable RAM area of 16 bytes, Four 8-bit ports, (short models have two 8-bit ports),16-bit program counter and data 

pointer,1 Microsecond instruction cycle with 12 MHz Crystal,8051 models may also have a number of special, model-specific 

features, such as UART, ADC, Op_ Amps, etc... it is a very powerful micro controller. 

III. WORKING 

The robot is a moving vehicle remotely controlled by one transmitting unit and a receiving unit for its moment. In this we used 

HT12E encoder which converts 4 bit data to serial output. As explained above this is then fed to the RF module for transmitting 

the same to be received by the receiver. The RF module the output is fed to HT12D the serial decoder IC, the output of which is 

fed to microcontroller pin 1 to 4. The transmitting end microcontroller is connected to a set of pushbutton switches to its port 3 of 

20 pin microcontroller AT89C2051. Thus while a particular button is pressed the program is executed to deliver corresponding 

4-bit data which are then transmitted serially at port 1 as explained above. The data so received at the receiver end of port 1 of 

the Microcontroller. 
A laser light is driven by transistor Q1 from the output of microcontroller pin 15, while the robotic vehicle is manourved to the 

location by operating the left, right, forward and backward button etc. after it reaches the site the laser mounted on it takes 

position to throw the beam by operating specific action button. 

IV. APPLICATIONS AND FEATURES 

 Features of RF Module: 

Receiver frequency 433MHz,Receiver typical frequency 105Dbm,Receiver supply current 3.5mA,Low power consumption, 

Receiver operating voltage 5v,Transmitter frequency range 433.92MHz,Transmitter supply voltage 3v~6v,Transmitter output 

power 4v~12v 
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 Applications: 

Wireless security systems, Car alarm systems, Remote controls, Sensor reporting, Automation systems 

V. CONCLUSION 

As a conclusion we can say that, despite some of the problem but RF still remains a very promising technology with plents of 

medium and long term applications. For many applications the medium of choice is RF since it does not require line of sight. 
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