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Abstract— In the modern world, a huge amount of 

information is exchanged and the confidentiality of 

information must be emphasized when communication takes 

place. Infrared communication has high directionality and 

can identify the person with whom you are communicating, 

which is different from wireless communication in which 

information diffuses, allowing for high confidentiality to be 

maintained. Hence, we attempt to build an Audio/Voice 

Transmitter that is receiver-selective due to high 

directionality. Infrared communication has no harmful effect 

on the human body. It is therefore not necessary to worry 

about using IR in crowded places. Compared with the 

wireless communication with a maximum speed of about 

100 Mbps, the infrared communication has a potential of 1 

Gbps. It also has a much shorter wavelength than wireless 

communication, which is easily enough for broadband 

communication. It is optimal for when large-volume data 

such as video must be sent at a high speed. 
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I. INTRODUCTION 

A Square Wave Melody Generator is used to produce the 

signal to be transmitted. This signal is pre-amplified to add 

certain voltage gain. The amplified signal is fed into a power 

amplifier which drives an IR LED
 [4]

. 

The receiving Photodiode is connected in series 

with a 10kΩ Resistor across which the received signal is 

produced. This signal is provided with some Voltage Gain, 

and fed into an Audio Power Amplifier which is used to 

drive an 8Ω Speaker. 

 
Fig. 1: Communication Block Diagram 

II. COMPONENTS USED 

A. UM66 Melody Generator: 

The UTC UM66TXXL series are CMOS LSI Circuits 

designed for use in door bells, telephone and toy 

applications. It has an on-chip ROM programmed for 

musical performance. Produced with CMOS technology, the 

device results in very low power consumption. Since the 

UTC UM66TXXL series includes oscillation circuits, a 

compact melody module can be constructed with only a few 

additional components. The output of this IC is binary 

pulses of varying frequency. Each musical note corresponds 

to one frequency.
[4]

 

B. C547 NPN Transistor: 

This NPN transistor is used as an input buffer stage for the 

signal generated from the UM66 Melody Generator. It is 

configured to work in the Emitter Follower (Common 

Collector) mode, such that its gain is nearly unity (0 dB). It 

provides High Impedance to the input signal and also 

isolates it from the Power Amplification Section which 

comes next in the signal chain. 

C. BD140 PNP Power Transistor: 

This PNP Power Transistor is used to amplify the current of 

the received signal from the low impedance output of the 

BC547 based Buffer. It works as a switch, alternating 

between its Cutoff and Saturation Modes, based on the input 

signal at the base of the transistor. It is used to drive the IR 

LED connected to the collector through a 10Ω Resistor. 

D. µA741 Operational Amplifier: 

This Operational Amplifier is used as an amplifier for the 

signal received at the photodiode from the Transmitter 

Section. It is configured to work with negative feedback, 

hence as an inverted amplifier. The gain for this amplifier 

can be set by the user by varying a 1 MΩ Variable Resistor 

in the feedback path of the amplifier. As an added 

advantage, we also get the benefit of a high impedance 

buffer from this OP Amp.
[5]

 

E. LM386 Low Voltage Audio Amplifier: 

The LM386 is a power amplifier designed for use in low 

voltage consumer applications. The gain is internally set to 

20 to keep external part count low, but the addition of an 

external resistor and capacitor between pins 1 and 8 will 

increase the gain to any value from 20 to 200. 

In this application, the gain has been permanently 

set to 200 (23 dB) for the amplifier. But, the input amplitude 

of the signal to this amplifier is varied from 0 to maximum 

using a 10K Variable Resistor. The output of this Amplifier 

drives an 8Ω Speaker. 

 
Fig. 1: LM386 Internal Circuit Diagram 
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III. CONCEPTS 

A. Melody Generation: 

The UM66 is biased to work off a 3.3 Volt Supply created 

using a 3.3 Volt Zener Diode with a series resistor of 1KΩ. 

Hence, the output pulses of the different Musical Notes 

(Multiple Frequencies) have an amplitude limited to 3.3 

Volts. However, the output impedance of this IC is very 

high and hence cannot drive any other signal stage without 

buffering. 

B. Input Buffering and Power Amplification: 

Since the output impedance of the Melody Generator circuit 

is very high, there is a need to increase the current capacity 

of the signal before driving the IR LED. A BC547 NPN BJT 

followed by a PNP BD140 based Power Amplifier is used to 

serve this purpose. The BC547 is used as a buffer, and the 

BD140 as a power amplifier to drive the IR LED as well as 

coupling the Signal to the DC Bias. 

C. Signal Amplification at Receiver: 

A center biased Inverting Operational Amplifier is used to 

amplify the signal received at the photodiode. The Amplifier 

is biased at half the Supply Voltage (VCC), i.e. 4.5 Volts. 

The gain of this amplifier is set using a 1MΩ variable 

resistor in the feedback loop. This also provides an 

extremely High Impedance Input buffer for the received 

signal from the photodiode. 

D. Audio Amplification: 

For final audio amplification, an Integrated chip (LM386) 

by Texas Instruments
©
 is used which provides a complete 

solution for all three stages of audio amplification i.e. 

Buffering, Pre-Amplification and Power Amplification. The 

Internal Gain of the amplifier is set to 23 dB but can be 

varied by varying the input power to this unit, using a 10KΩ 

Variable Resistor connected at the input.
 [3] 

 
Fig. 2: LM386 Audio Amplifier (Gain = 200) 

IV. WORKING MECHANISM 

A. Transmission: 

The Audio Frequency Square waves generated by the 

Melody Generator are fed into the BC547 Buffering Section 

using a 4.7KΩ Resistor. The Low Impedance Signal at the 

output of the buffer is fed into the base of the power 

transistor (BD140) using a 100Ω Resistor. These pulses 

continuously drive the Transistor into saturation and cutoff, 

hence creating high power pulses that are ultimately fed into 

the IR LED, which emits High Intensity IR Radiation in 

correspondence to these pulses. 

 
Fig. 3: The Transmitter Circuit 

B. Reception: 

The IR Radiation falling onto the photodiode connected in 

reverse bias causes reverse current to flow through a load 

resistor of 10KΩ, the voltage across which is used as the 

input signal to an inverting amplifier based on a µA741 

Operational Amplifier. This amplifier is biased at half its 

operating voltage to ensure maximum signal swing at the 

output. This OP Amp also acts as a reliable input buffer with 

a very High Input Impedance.
[5] 

The low impedance output 

of this amplifier is fed into the audio amplifier stage via a 

10kΩ Variable Resistor for variable gain of the output 

audio. The Audio Amplifier based around the LM386 has 

been designed to give a fixed Internal Gain of 200. The 

Audio amplifier also has an output power amplifier section 

integrated, which is used to drive an 8Ω Speaker. 

 
Fig. 4: The Receiver Circuit 

V. RESULTS 

The Wireless Optical system was successfully designed and 

built as per expectations and the theoretical design. 

The readings of the voltage developed across the 10kΩ Load 

resistor in series with the photodiode in the Receiver circuit 

were taken at equal distances of 10mm from 0mm to 

2000mm distances between the Transmitting IR LED and 

the Receiving Photodiode. 

The Audio Reconstruction worked for a maximum 

distance of 814 (mm). 

The resulting data points were plotted on 

MATLAB
© 

to create two graphs: 
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A. Voltage Produced at Photodiode against Distance 

between Transmitter & Receiver (Figure 6): 

 
Fig. 5: Voltage vs. Distance 

B. Gain at Photodiode against Distance between 

Transmitter & Receiver (Figure 7): 

 
Fig. 6: Gain vs. Distance 
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