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Abstract— Hardware implementation of transmission of 

binary data using wireless optical communication with the 

help of op-amps, timers, LEDs, IR LEDs and some passive 

elements. With the newly designed circuit, the transmitter-

receiver system is more efficient and the distance between 

the two sections has been increased significantly through 

efficient design.  
Key words: Wireless; optical; communication; binary; data; op-

amps; LED; IR LED, transmission 

I. INTRODUCTION 

Newly developed communications technologies should be 

employed in order to reliably transmit signals wirelessly 

with high data rates in the near future using 

telecommunication networks. An example of such 

communication technology is optical wireless 

communication and the applications and the future of this 

technology is promising,Optical wireless communication is 

a form of optical communication in which visible, infrared 

or ultraviolet light is used to carry a signal. OWC systems 
[1]

 

operating in the visible band (390–750 nm) are commonly 

referred to as visible light communication (VLC). VLC 

systems use light emitting diodes (LEDs) which transmit 

data in pulses at very high speeds and the human eye cannot 

notice the pulses. VLC can be possibly used in a wide range 

of applications including WLAN, wireless personal area 

networks and vehicular networks etc. Similarly, terrestrial 

point-to-point OWC systems, also known as the free space 

optical (FSO) systems 
[2]

, operate at the near IR frequencies 

(750–1600 nm). These systems typically use laser 

transmitters which offer high data rates, i.e., 10 Gbit/s per 

wavelength, and provide a potential solution for the 

backhaul bottleneck. A hardware implementation of 

transmission of binary data using IR LED 
[3]

 and photodiode 

is built and the results are shown. 

II. DESIGN  

The whole system has two parts-transmitter and receiver and 

the channel is free space or air. 

The transmitter circuit consists of an IC 555 timer, 

BC547 transistor, an IR LED, 9V supply and few resistors 

and capacitors. The 555 timer generates the pulses 1’s and 

0’s and the BC 547 drives the IR LED so that it is powerful 

enough for transmission. The 555 timer acts in astable mode 

and we designed the astable multivibrator circuit for 

optimum time period of the bits. In astable mode, the 555 

timer puts out a continuous stream of rectangular pulses 

having a specified frequency. Resistor R1 is connected 

between VCC and the discharge pin (pin 7) and another 

resistor (R2) is connected between the discharge pin (pin 7), 

and the trigger (pin 2) and threshold (pin 6) pins that share a 

common node. Hence the capacitor is charged through 

R1 and R2, and discharged only through R2, since pin 7 has 

low impedance to ground during output low intervals of the 

cycle, therefore discharging the capacitor. In the astable 

mode, the frequency of the pulse stream depends on the 

values of R1, R2 and C.
[4]

 The IR LED transmits the pulses 

to the photodiode in the receiver circuit.  

The receiver circuit consists of a LM 358, a 

photodiode, a pot, an LED, few resistors and 9V power 

supply. These amplifiers have several distinct advantages 

over standard operational amplifier types in single supply 

applications. They can operate at supply voltages as low as 

3.0 V or as high as 32 V. The common mode input range 

includes the negative supply, thereby eliminating the 

necessity for external biasing components in many 

applications. The output voltage range also includes the 

negative power supply voltage.  

The pulses transmitted by the IR LED is received 

by the photodiode and the signal is dissipated across a 10KΩ 

resistor. A comparator circuit which uses LM 358 compares 

the signal at its 2
nd

 and the 3
rd

 pin. If the voltage at the 3
rd

 

pin is greater than the voltage at the 2
rd

 pin, the LED will 

glow simultaneously.  

 
Fig.1: Transmitter Circuit  

 

 

 

 

 

 

 

 

 
 

Fig.2: Receiver Circuit 

 
Fig.3: Full circuit  



Binary Data Transmission using Wireless Optical Communication 

 (IJSRD/Vol. 3/Issue 03/2015/176) 

 

 All rights reserved by www.ijsrd.com 726 

III. CALCULATIONS 

Since 555 timer is in astable Mode, Ton is given by 

Ton = 0.693 x (R1 + R2) x C 
[4] 

Let C be 100 µF and Ton be 1 second. 

Therefore R1 + R2 comes out to be as 14.4 KΩ 

Taking R1 as 10KΩ and R2 as 3.9KΩ (nearest value resistors 

available) 

Toff = 0.693 x R1 x C 

Therefore Toff comes out to be 0.69 seconds. 

Both Toff and Ton are optimum time periods for transmission. 

 
Fig. 4: Voltage across the capacitor and the transmitted 

sequence 

 
Fig. 5: Received Sequence 

IV. RESULTS AND ANALYSIS 

Both the circuits were implemented on two separate 

breadboards and readings were taken by varying the 

distance between the transmitter and the receiver circuit 

keeping the transmitter fixed. 

It was noticed that by changing the value of the limiting 

resistor which drives the LED, the distance till which the 

receiver could receive, process and give the same output as 

the input increased. 

Two readings were taken with the value of limiting 

resistor being as 1KΩ in the primary stage and 330Ω in the 

final stage. 

The transmitter and the receiver circuit were 

constructed on two different breadboards. Fig. 6 shows the 

hardware implementation of the transmitter section and Fig. 

7 shows the hardware implementation of receiver section on 

breadboards. 

The two graphs show the received voltage against 

the distance in mm and it is observed that the decrease in the 

limiting resistance improves the distance between the 

transmitter and the receiver circuits as the current delivered 

to the LED increases which in turn increases the power 

transmitted by the LED. 

Fig. 8 shows the graph of the received voltage vs 

distance in mm for the primary stage when the limiting 

resistance 
[5]

 was 1KΩ and Fig. 9 shows the graph when the 

limiting resistance was decreased to 330Ω. 

 
Fig. 6: Transmitter Circuit Implementation 

 
Fig. 7: Receiver Circuit Implementation 

 

 

Fig.8:  Primary stage readings 
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Fig.9: Final stage readings 

It is observed that at the primary stage, the received 

voltage drops to zero at around 700mm but decreasing the 

limiting resistance to 330Ω from 1KΩ improved the 

distance to almost 950mm. 

The increase in the current delivered to the LED is 

enough for a significant increase in the distance. Power 

transmitted is proportional to the square of the current 

delivered to the LED and hence the distance increased by 

around 250mm as shown in the graphs. 

V. CONCLUSION  

Binary data was transmitted and received simultaneously 

with no error and the distance has been improved from the 

primary stage.  

The distance achieved through this design is around 

a metre. By using power amplifiers and by decreasing the 

limiting resistance which drives the LED will increase the 

distance further. This gives rise to the applications of such 

communication 
[6]

 in real word such as emergency alarms in 

hospitals, military applications, etc. 
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