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Abstract---In this paper we designed the circuit, using that 

circuit we can communicate with our neighbors wirelessly. 

Instead of RF signals, light from an IR LED is used as the 

carrier in the circuit. The laser torch can transmit light up to 

a distance of about 500 meters. The phototransistor of the 

receiver must be accurately oriented towards the beam from 

the LED. If there is any obstruction in the path of the beam, 

no sound will be heard from the receiver. The transmitter 

circuit comprises of condenser microphone transistor 

amplifier BC548 followed by an op amp stage built around 

µA741. The gain of the op-amp can be controlled with the 

help of 1-mega-ohm potentiometer VR1.The AF output 

from IC1 is coupled to the base of transistor BD139 (T2), 

which, in turn, modulates the beam. The transmitter uses 9V 

power supply. The receiver circuit uses an NPN 

phototransistor as the light sensor is followed by a two-stage 

transistor preamplifier and LM386-based audio Power 

amplifier. The receiver does not need any complicated 

alignment. Just keep the phototransistor oriented towards the 

remote transmitters beam. The phototransistor is kept away 

from AC light sources such as bulbs. The reflected sunlight, 

however, does not cause any problem. But the sensor should 

not directly face the sun. 

I. INTRODUCTION 

An infrared light-emitting diode (LED) is a type of 

electronic device that emits infrared light not visible to the 

naked eye. An infrared (IR) LED operates like a regular 

LED, but may use different materials to produce infrared 

light. This infrared light may be used for a remote control, to 

transfer data between devices, to provide illumination 

for night vision equipment, or for a variety of other 

purposes. This prototype model can be used for higher 

ranges using a laser light instead of an IR LED which will 

enhance the working of the model. Laser as a 

communication medium can provide a good substitute for 

the present day communication systems as the problem of 

interference faced in case of electromagnetic waves is not 

there and high deal of secrecy is available. It will easily give 

a communication distance of several hundred meters, and 

with a parabolic light reflector, up to several kilometers. 

 Advantages: A.

1. Less costly 

2. Circuit can be easily constructed 

3. High data rate 

4. No communication licenses required. 

5. The laser transmission is very secure because it has 

a narrow beam. 

6. There are no recurring line costs. 

7. Compatibility with copper or fiber interfaces and no 

bridge or router requirements. 

8. Lasers can also transmit through glass; however the 

physical properties of the glass have to be considered. 

9. Narrow beam divergence 

10. Laser transmitter and receiver units ensure easy, 

straightforward systems alignment and long-term stable, 

service free operation, especially in inaccessible 

environments, optical wireless systems offer ideal, 

economical alternative to expensive leased lines for 

buildings. 

II. LITERATURE REVIEW 

The laser-induced lubricant pockets generated high local 

pressures and thus caused a thicker lubricant film, allowing 

an optimal separation of the contact surfaces even at lower 

sliding velocities [2]. It transmits high quality audio and the 

link is virtually impossible for anyone else to tap into. An 

important feature of transmission by laser beam is privacy. 

Because a laser beam is intentionally narrow, it's virtually 

impossible for someone to tap into the link without us 

knowing. If someone intercepts the beam, the link is broken, 

signaling the interception.  

Fibre-optic cables also have high security, as it's 

very difficult to splice into the cable without breaking the 

link. However it's theoretically possible; so for the highest 

security, we probably cannot beat a line-of-sight laser beam. 

Also it cannot be detected with use of spectrum analyzers 

and RF meters and hence can be used for diverse 

applications including financial, medical and military.  

Laser Surface Texturing (LST) is probably the 

most advanced so far. LST produces a very large number of 

micro-dimples on the surface and each of these micro-

dimples can serve either as a micro-hydrodynamic bearing 

in cases of full or mixed lubrication, a micro-reservoir for 

lubricant in cases of starved lubrication conditions, or a 

micro-trap for wear debris in either lubricated or dry sliding 

[3]. Lasers can also transmit through glass; however the 

physical properties of the glass have to be considered. By 

rotating the media under the focused pulsed‐laser beam, a 

row of crater shaped dimples are created in the landing zone 

only [4]. Laser transmitter and receiver units ensure easy, 

straightforward systems alignment and long-term stable, 

service free operation, especially in inaccessible 

environments, optical wireless systems offer ideal, 

economical alternative to expensive leased lines for 

buildings [5, 7].  

Over the past 10 Years, laser intensities have 

increased by more than four orders of magnitude to reach 

enormous intensities of 1020 W /cm2 [6].The laser can also 

be commissioned in satellites for communication, as laser 

radar requires small aperture as compared to microwave 

radar. As we cannot see the laser beam without special IR 

sensitive equipment, it also makes alignment more difficult. 

Further, potential bandwidth of radar using lasers can 

translate to very precision range measurement. For these 

reasons, they can be used as an alternative to present modes 

of communication. Laser communication is both wide-band 

and high-speed. 

http://www.wisegeek.com/what-is-infrared-radiation.htm
http://www.wisegeek.com/what-is-a-light-emitting-diode.htm
http://www.wisegeek.com/what-is-infrared-radiation.htm
http://www.wisegeek.com/what-is-night-vision.htm
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III. PROPOSED METHODOLOGY  

The block diagram of working principle of the system is 

shown in Figure 1. 

 
Fig.1: Block Diagram of Working Principle of System. 

The transmitter section comprises condenser 

microphone, transistor amplifier BC548 followed by an op-

amp stage built around IC1. The gain of the op-amp can be 

controlled with the help of 1-mega ohm pot meter VR1. The 

AF output from IC1 is coupled to the base of transistor 

Bd139, which in turn, modulates the laser beam. The 

transmitter uses 9V power supply. However, the 3-volt laser 

torch (after the removal of its battery) can be directly 

connected to the circuit with the body of the torch connected 

to the emitter of BD139 and the spring loaded lead 

protruding from inside the torch to circuit ground. The block 

diagram of transmitting section is given in Figure 2.   

 
Fig. 2: Block Diagram of Transmitting Section. 

The receiver circuit uses an NPN phototransistor as 

the light sensor that is followed by a two stage transistor 

preamplifier and LM386-based audio power amplifier. The 

receiver doesn't need any complicated alignment. Just keep 

the phototransistor oriented towards the remote 

transmitter's laser point and adjust the volume control for a 

clear sound. The block diagram of receiving section is 

shown in Figure in 3. 

 
Fig. 3: Block Diagram of Receiving Section 

The two sections: the transmitter board and the 

receiver board are both powered by a separate 9V battery or 

a fixed voltage power supply, depending on the needs. The 

transmitter board has an electret microphone module at one 

end, and the laser diode at the other end. The electronics 

modulates the intensity of the laser beam according to the 

output of the microphone. The laser diode has an inbuilt 

collimating lens, and is simply a module that connects to the 

transmitter board. The receiver uses a photodiode as the 

receiving element, and the onboard amplifier powers a small 

4-36 ohm speaker. This board is therefore a high gain 

amplifier with a basic audio output stage. But what about 

results - are they better? Sure. Because this design uses a 

higher power (and visible) laser beam, the range is 

improved, and alignment is easier and not all that critical, 

especially over a few hundred meters. The quality of sound 

transmitted by the link is quite surprising. Clearly, this 

project is ideal for setting up a speech channel between two 

areas, say adjacent houses or offices on opposite sides of the 

street. Or you could use it as a link between the work shop 

and the house. For duplex (two way) communication, you'll 

obviously need two laser channels. An important feature of 

transmission by laser beam is privacy. Because a laser beam 

is intentionally narrow, it's virtually impossible for someone 

to tap into the link without you knowing. If someone 

intercepts the beam, the link is broken, signaling the 

interception. Fibre-optic cables also have high security, as 

it's very difficult to splice into the cable without breaking 

the link. However it's theoretically possible; so for the 

highest security, you probably can't beat a line-of-sight laser 

beam. Where the transmission distance is no more than 

meter of so, a LED (or two for increased power) can be 

substituted for the laser diode. For instance, where the link 

is being used for educational purposes, such as 

demonstrating fibre- optic coupling, or the concept of 

communication over a light beam. Obviously the security of 

the transmission is much lower as LEDs transmit light in all 

directions. While this laser link can be adapted for use as a 

perimeter protector. Now to a description of how it all 

works, it's really very simple. We'll start with the 

transmitter. 

 Transmitting section A.

 
Fig. 4: The transmitter 

A laser diode needs a certain value of current, 

called the threshold current, before it emits laser light. A 

further increase in this current produces a greater light 

output. The relationship between output power and current 

in a laser diode is very linear, once the current is above the 

threshold, giving a low distortion when the beam is 

amplitude modulated. For example, the 65Onm 5mW laser 

diode used in this project has a typical threshold current of 
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3OmA and produces its full output when the current is 

raised by approximately 1OmA above the threshold to 

4OmA.Further increasing the current will greatly reduce the 

life of the laser diode, and exceeding the absolute maximum 

of 8OmA will destroy it instantly. Laser diodes are very 

fragile and will not survive electrostatic discharges and 

momentary surges! However, if used within specifications, 

the typical life of one of these lasers is around 20,000hours. 

In the transmitter circuit (Fig.4) the laser diode is supplied 

via an adjustable constant-current source. Note that the 

metal housing for the laser diode and the lens also acts as a 

heat sink. The laser diode should not be powered without the 

metal housing in place. The increasing the voltage at 

VR 1 reduces the laser current. The setting of 

VR 1determines the quiescent brightness of the laser beam, 

and therefore the overall sensitivity of the system. The 

electric microphone is powered through R 1and is coupled 

to the non-inverting input of 1C1a via capacitor. This input 

is held at a fixed DC voltage to give a DC output to bias. 

The mic is the audio input. C1is a coupling 

capacitor that connects the audio from the mic to T1. T1is a 

transistor that is used to amplify the audio a bit. C2 couples 

the audio to IC1which amplifies it some more. The audio 

from the IC is then routed to T2 which modulates the power 

to the LED. This puts the audio onto the light beam. VR1 is 

a variable resistor which adjusts the gain of the IC. C3, C4 

andR7 are power filters that remove noise from the power 

supply. The other resistors just supply the right voltage to 

the various parts. 

 Receiver section B.

 
Fig. 5:  The Receiver 

The transmitted signal is picked up by the photo 

detector diode in the receiver (shown in Fig.5). The output 

voltage of this diode is amplified by the common emitter 

amplifier around T4. This amplifier has a gain of 20 or so, 

and connects viaVR2 to IC2, an LM386 basic power 

amplifier IC with a gain internally set to20.This IC can drive 

a speaker with a resistance as low as four ohms, and 

35OmWwhen the circuit is powered from a 9V supply. 

Increasing the supply voltage will increase the output power 

marginally. Incidentally, the photodiode used for this project 

has a special clear package, so it responds to visible light, 

and not just infrared.T3 is a photo sensitive transistor which 

receives the laser from the LED transmitter. The transistor 

puts out a signal that is proportional to the light from the 

LED. This not only receives the signal it also demodulates 

it. C5 couples this audio to T4 and T5 which amplify the 

signal. The signal is them coupled through C8 toVR2. VR2 

is a volume control for IC2. IC2 amplifies the signal more 

and drives the speaker, LS1. 

IV. CONCLUSION  

After the successful working of the project, it can be 

concluded that this project is suitable for easily 

communication. There can be further up gradations in the 

project which could lead to a much better system for 

communication. A possible way is instead of the short 

range laser, high range lasers can be used which range a few 

hundred meters. Provisions have to be made for cases when 

there is no heavy traffic. Using this circuit we can 

communicate with our neighbors wirelessly. It can be also 

used in inaccessible areas and conference halls. In future, it 

can be commissioned in satellite for communication and 

instead of the short range laser, high range lasers can be 

used which range a few hundred meters Provisions have to 

be made for cases when there is no heavy traffic. 
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