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Construction of Radio Frequency Modulation 
(FM) Transmitter with Range of 100 Meters 

*Anas Salisu and Maduka N. Chinwike 

Information keep people abreast of what is happening outside and within their 
environment. But communities in remote areas lack this opportunity due to poor 
power supply in the country and outdated means of information dissemination in 
use. Therefore, this project implementation of Frequency Modulation (FM) 
transmitter received at a range of about 100 meters in free air is presented. It is 
divided into voice detection and modulation part of the transmitter. The 
components utilized in the construction are; microphone, resistors, transistors, 
capacitors, inductor and antenna. These preferred/selected components are 
due to their availability and low cost. The cost of media information 
dissemination constitutes major problem to individuals and institution that may 
wish to adopt radio broadcast as means of electronic media. The study was 
therefore carried to construct an FM transmitter that is cheap in price, 
affordable, portable and simple in maintenance to eradicate the traditional use 
of town criers. Based on the procedure adopted and the tests carried out, the 
specific findings include; appreciable range with frequency of transmission 
obtained on power source devised from 9V battery has been achieved in this 
works. The implemented FM transmitter transmits sound waves produced by 
human voice via a microphone to receivers at target range. The successful 
completion of this study has indicated that practical frequency modulated FM 
transmitter requiring low power can be constructed for further studies in areas of 
signal coupling technique need to be carried to improve the range of 
transmission. 

Keywords:   FM transmitter, FM radio receiver, Intermediate frequency, 
Modulation and Radio wave 

1. Introduction 

A transmitter is an electronic device, which, with 
the support of an antenna, propagates an 
electromagnetic signal such as radio, television 
or other telecommunications. The world has 
entered an era known as “information age” when 
electronic communication systems influence 
most of human activities. These electronic 
communication systems consist of three major 
aspects; the receiver, the channel and the 
source, which is the transmitter. In the early 
days, signal energy was produced in transmitting 
plants using arcs or mechanical alternators [1]. 
However, today a transmitter usually has a 
power supply, an oscillator, a modulator and 
amplifiers for; Audio Frequency (AF), 
Intermediate Frequency (IF) and Radio 
Frequency (RF). Transmitters are sometimes 
classified according to the signal information 
they process and radiate. Television transmitter 
processes sound and picture signal, while radio 
transmitter processes only sound. In [2] defined 
radio transmitter as a generator of high 
frequency electric current whose characteristics 

of amplitude, frequency, or phase may be 
altered or modulated in accordance with the 
intelligence to be transmitted. [2] further adopted 
the mode of modulation to classify radio 
transmitters. In Amplitude Modulated (AM) 
transmitter which is usually employed for 
broadcast purposes at the medium frequency, 
the amplitude of a carrier wave is varied in 
accordance with the amplitude and frequency of 
modulating wave.  Finally, FM is one of the 
primitive yet effective means of wireless 
communication which is still used in several 
parts of the world. When it comes to building an 
FM transmitter circuit one has numerous options 
based on the range of communication. This 
project is a simple mini FM transmitter circuit that 
covers a range of about 100 meters. 

The electromagnetic waves of radio were first 
conceived by James Clerk Maxwell at the 
London University in the year 1864. After 
constructing a brilliant general theory of 
electromagnetism expressed in mathematical 
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equations, he concluded that light consists of 
transverse wave of oscillatory electric and 
magnetic fields at frequencies between l014 and 
1015 hertz. He suggested that similar wave 
having quite different frequencies might be 
created or discovered [3]. 

[4], stated that the system of transmitting two 
separate audio signals for stereophonic sound 
was approved by the Federal communications 
commission in 1961. He said that all radio 
stations in the FM bands of 88 to 108 MHz, 
broadcast in stereo. The technique is based on 
the multiplexing of a subcarrier signal with the 
main RF carrier of the station 

The use of town criers can be said to be 
outdated because their information 
dissemination is not efficient and is stressful.  
Therefore, with the development of this kind of 
broadcasting medium, information can be 
passed effectively in a shorter possible time, 
since people move around with their mobile 
radio system, this as a result of the local 
advancement in communication technology. 
Moreover, any new transmitter type need a 
constant power supply and high voltage system 
design, this requirement of the transmitter 
constitutes major problems to individual or 
institution that may wish to adopt broadcasting 
system due to less power stability in Nigeria. The 
implementation of FM transmitter can remedy 
these problems, since its power supply is 
derived from low voltage system that is safe for 
local transmission. 

The purpose of this project work is to implement 
a radio frequency modulation transmitter that 
allow portable audio devices to make use of 
sound of audio system or Car stereo without 
requiring a wired connection between them. The 
sound is then broadcast in frequency band and 
pick up by receivers within a distance of 100 
meters.   

The short-range FM radio transmitter would be 
of immense benefit to local communities in that if 
adopted, it would ease their information 
dissemination. It would be cheap enough to be 
procured and maintained. 

2. Reviewed Works 

They [5], designed and constructed a 10 watt FM 
transmitter to be received at arrange of about 
4km in free air. They made use of some 
materials which include; Copper laminate plate 
gross paint, electric technician Knife, Soldering 
Iron (40watts), alloy lead, variety of resistors, 
inductor, feeder wire, antenna, Jp1-Jp5 etc. The 
procedure followed during their research was 

mixture, screening, dispatch, developing, 
removing, resist drilling holes and soldering. 
Based on the procedures adopted and the tests 
carried out, the specific findings include 
appreciable range with stable frequency of 
transmission obtained on power source devised 
from 12V lead acid battery. 

[6] did analysis and implementation of 
Frequency Modulation in order to make a 
Frequency Transmitter, using some components 
like CD4046 Microcontroller, amplifier LM741, 
resistors, capacitors, and battery. In their work 
they use different methods in designing the 
transmitter which is P-Spice circuit of FM 
transmitter, Simulation of FM transmitter, and 
transmitter experimental result. At the end of 
everything they were able to construct the 
device.   

3. Materials and Methods 

Figure 1 is the block diagram of the frequency 
modulation (FM) transmitter, it consists of; 
microphone, audio pre-amplifier (AF) modulator, 
oscillator, radio frequency (RF) amplifier and 
transmitting antenna. There are two frequencies 
in the FM signal, one is carrier frequency and the 
other is audio frequency. The audio frequency 
modulates the carrier frequency. The frequency 
modulation FM signal is obtained by differing the 
carrier frequency by allowing the audio frequency 
(AF), where microphone is used for converting 
the information to be transmitted into an electrical 
signal, modulator is used for combining the 
information containing signal with a radio 
frequency carrier wave, RF-Amplifier is used for 
reconverting part of the transmitted waves, an 
oscillator is an amplifier which provides its own 
input signal that is derived from the output signal 
and to generate the radio frequency (RF) carrier 
waves, transmitting antenna is use for launching 
the radio wave into air space, 

       

Figure 1. Block diagram of FM transmitter circuit 

The complete circuit diagram the FM transmitter 
is as shown in Figure 2, when power is supplied 
to the FM transmitter, the transmitter will transmit 
sound wave via microphone produced by human 
voice and picked up by the receivers. The circuit 
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is divided into two parts as shown in Figures 3a 
and 3b for better understanding of its operation.  

Figure 2. Complete circuit diagram of FM transmitter 
[7] 

        

Figure 3a. Voice Detection Circuit of the FM 
transmitter [7] 

Figure 3a is audio frequency which is used to 
modulate the carrier frequency, when power is 
supplied on the FM transmitter, electret 
microphone would start converting the 
information to be transmitted into an electrical 
signal and single stage transistor amplifier to 
amplify the signals obtained from the 

microphone. The capacitor  was used to block 
the DC components in the signals whereas 

Resistor  fixes the sensitivity of the 
microphone. The amplifier was built around 

Transistor  where Resistors  and  
Provides the biasing voltage to the base of the 

transistor . 

 

Figure 3b. Modulation Circuit of the FM transmitter [7] 

The circuit in figure 3b is the modulation part 
which consists of a tank circuit along with 

transistor . The LC tank circuit provides the 
sustained oscillation for the FM modulator. The 
formation of the oscillating tank circuit is done via 
the transistor of 2N3904 by using the inductor 
and trimmer capacitor. An NPN transistor used 
for general purpose amplification. When current 

is passed at the inductor  and variable 
capacitor, the tank circuit will oscillate at the 
resonant carrier frequency of the FM modulation. 

The negative feedback will be the capacitor  to 
the oscillating tank circuit. To generate the radio 
frequency carrier waves then send to antenna 
couples energy from the transmitter circuits into 
free space, thus serving to radiate the transmitter 

output as radio waves. The capacitor was 
employed to remove the DC components in the 

output amplified signal from . The  was 

meant for decoupling and  to provide the bias 

voltage. Where  ceramic capacitor was added 
to keep the tank circuit vibrating thereby ensuring 
the sustained oscillations from the tank circuit. 

 performs the function of current limiting. A 
simple wire measuring 8 to 10 inches can serve 
the purpose of antenna in the above circuit. But 
45 inches of antenna was used. 

Table 1. Details/Specifications of Components Used 

Components Model/Rating Quantity 

Ceramic capacitors 0.1µF 3 

Trimmer capacitor 40рF 1 

Ceramic capacitor                                                                   4рF 1 

Resistors  7 

Transistor 2N3904 2 

Electrets Microphone  1 

Battery  9V 1 

Switch  1 

Copper and jumper wire 18 Inches  

Soldering iron 40W 1 

   
 

The circuit components, their ratings or 
specifications and quantities used for the 
implementation of FM transmitter are as 
contained in Table 1. 

4. Results and Discussion 

After construction of the gadget as can be seen 
in Figure 4, first test was done six hours per-day, 
and was repeated for eighteen days and the 
second test was done for a whole day and 
results obtained from the performance test 
showed that the transmitter device has 
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transmitted sound waves effectively by human 
voice through a microphone which is audible, 
reachable and clearly picked up by receivers 
within the coverage and appeared frequency 
channel during test measured in frequencies 
range of 78.8 to 106.8 MHz. 
                              

  
Figure 4. The constructed FM transmitter during test  

 

Result test was conducted at different locations 
to verify the working condition of the constructed 
device which generally, uses Very High 
Frequency (VHF) radio frequencies range of 
78.8 to 106.8 MHz. Also to have a clear 
dissemination of information from the transmitter 
to receivers, a user must give little distance of 
about two or more feet from the transmitter 
device. 

5. Conclusion  

The test result of this work which is the outcome 
of construction procedures has revealed the 
successful achievement of the primary objective; 
construction of an FM transmitter of appreciable 
range operating on 9V power supply. Because of 
the impressive good result, obtained from the 
usability test, the FM transmitter is audible, 
reachable and clearly within the range of 100 
meter. The successful completion of the study 
has indicated that practical FM transmitter 
requiring low power input can be constructed. 
Further research can be carried out to improve 
and expand the scope.  
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