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Abstract 

This study highlights the importance of radio as a major means of communication, particularly in French-speaking Africa. 

Despite the rise of digital media, radio remains widely used due to its accessibility, reliability, and ability to reach rural areas or 

regions with limited internet access. It also plays an important social and cultural role by fostering the exchange of information 

and community engagement. In the university setting, particularly at Gamal Abdel Nasser University in Conakry, the lack of an 

internal media outlet limits the dissemination of information. The creation of a university frequency modulation (FM) radio 

station is therefore proposed as a solution to improve internal communication, while also serving as an educational tool for 

students. We then described the technical design of a simple, low-cost FM transmitter capable of covering a distance of about 

200 to 300 meters. We explained how it works, based on an oscillator, electronic components (transistors, capacitors, coils), and 

a microphone that converts sound into an electrical signal. Details are provided on construction, frequency tuning, and operating 

conditions. A discussion highlights certain technical limitations, such as interference, frequency instability, and range variability 

depending on the environment. Solutions are proposed to improve performance, including the use of appropriate antennas and 

amplifiers. Finally, we have emphasized that establishing a university radio station is technically feasible and beneficial. It serves 

as an effective tool for communication, learning, and promoting academic activities, while also contributing to the integration of 

communication technologies into higher education. 
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1. Introduction 

The world of communication is increasingly shifting to-

ward digital platforms, offering vast opportunities for interac-

tion. However, radio remains a leading medium of communi-

cation, particularly in French-speaking Africa. Indeed, it does 

not require extensive infrastructure, can be received even in 

the most remote areas, and—depending on the type of pro-

gramming—allows for significant interaction with listeners. 

Radio continues to hold a special place because it is per-

ceived as one of the most reliable and credible media outlets. 

Studies show that in Africa, between 60% and 80% of the pop-
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ulation listens to the radio regularly, making it the most inclu-

sive and accessible medium, particularly in areas with low lit-

eracy rates and limited internet access. 

Furthermore, radio plays a major social and cultural role: it 

connects communities, facilitates the flow of information, and 

promotes civic engagement [1, 2]. It thus remains a universal 

communication tool, capable of reaching both urban and rural 

areas. In French-speaking Africa, radio is not only a channel 

for information but also a space for dialogue and trust, which 

explains its continued dominance as a media platform despite 

the rise of digital platforms [3]. 

Communication also plays a vital role in university life [4, 

5]. However, the lack of internal media outlets limits opportu-

nities for sharing knowledge and information. Setting up an 

FM radio station would not only address this shortcoming but 

also serve as an educational resource for technical and com-

munication programs. 

Radio is also one of the most reliable sources of information, 

a factor that is particularly important in an era of misinfor-

mation and fake news. It also has the advantage of being able 

to broadcast under any circumstances, including during emer-

gencies, wars, or other conflicts. Technically speaking, radio 

involves the transmission of signals via electromagnetic 

waves [6, 7]. 

The main objective of this project is to develop a functional 

FM radio station tailored to the university’s needs, taking into 

account technical and regulatory constraints. The focus is on 

the challenges associated with the design, implementation, 

and optimization of the broadcast signal [8]. At Gamal Abdel 

Nasser University in Conakry (UGANC), information is cur-

rently disseminated via email, memos, phone calls, or meet-

ings. Establishing a radio station within the institution could 

improve and facilitate internal communication, while enhanc-

ing the visibility of academic and scientific activities. 

2. Tools and Methods 

2.1. Electronic Diagram of an FM Transmitter 

There are several electronic circuit diagrams for FM trans-

mitters [9]. At the UGANC laboratory, we have already built 

several different types. The one described below operates on 

a 9V DC power supply for about two hours continuously, but 

with an AC power source from the mains, it could operate con-

tinuously. It produces satisfactory results, with a range of ap-

proximately 200 to 300 meters in radius, depending on the 

transmission area conditions and the presence or absence of 

obstacles. 

Its main advantage lies in its reliability and simplicity. 

What’s more, all the components are readily available and very 

inexpensive, which should be enough to convince a beginner to 

give it a try. 

 
Figure 1. FM transmitter with a crystal oscillator. 

2.2. How the FM Transmitter Works 

The oscillator is built using a transistor (Q2) connected in 

an oscillating circuit consisting of an inductor (coil L1) and 

variable capacitors (VC1 and VC2). The variable capacitor 

VC1, connected in parallel with the coil L1, forms the reso-

nant circuit that determines the transmission frequency. There 

are two ways to change this transmission frequency: either by 

varying the value of the variable capacitor VC1, or by slightly 

loosening or tightening the turns of coil L1. The variable ca-

pacitor VC2 allows you to adjust the feedback ratio and ensure 

reliable startup of the oscillation each time power is applied 

(it is well known that an amplifier that should not oscillate 

sometimes does, and that an oscillator that should oscillate 

does not always start). Sometimes this variable capacitor is 

replaced with a fixed 6.8pF or 8.2pF capacitor, and it still 

works. 
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The transistor is biased by the emitter resistor R3 (100 ohms, 

5W) and the base resistor R2 (22 kOhms, 5W). 

2.3. Coil L1 

The L1 inductor (coil) must be made using 8/10 wire, where 

“8/10” refers to the wire's diameter in millimeters. Therefore, 

you should use wire with a diameter of 0.8 mm. Wind it around 

the barrel of a large felt-tip pen to create four or five turns with 

a diameter of about 8 mm, with each turn spaced about 2 mm to 

3 mm apart from the next. Then, starting from the end that will 

be connected to the two variable capacitors VC1 and VC2 (at 

the bottom of the diagram), count one turn and strip the insula-

tion from the copper wire so you can solder a small wire there 

to serve as an intermediate tap, which will be connected to the 

antenna via C2 (1/4 tap). One-third of a turn later, do the same 

so you can solder a small wire at this point to serve as an inter-

mediate tap for the collector of transistor Q2 (1/3 tap). By pro-

ceeding in this way, you should end up with something that 

looks like the following diagram: 

 
Figure 2. Collector of transistor Q2 (taken at 1/3). 

Below is a small example of a project built on a breadboard. 

 
Figure 3. Soldering components to the perforated epoxy board. 

 
Figure 4. Chip-based experimental board, 87.5 MHz. 

This prototype is tuned to 87.5 MHz by adjusting the two 

variable capacitors. Note the use of a miniature electret micro-

phone instead of a crystal microphone. 

2.4. Low-Frequency Circuit 

Frequency modulation is achieved by varying the bias of 

the transistor (Q2) configured as an oscillator. This is accom-

plished by Q1, whose collector-emitter resistance varies in re-

sponse to the signal applied between its base and collector, a 

signal derived from a “crystal” microphone. The DC bias of 

the base of transistor Q1 is provided by the 68K, 10W resistor 

R1. 

2.5. Microphone 

A microphone (often shortened to “mic”) is an electroa-

coustic transducer, that is, a device capable of converting an 

acoustic signal into an electrical signal. 

A diaphragm vibrates in response to sound pressure, and a 

device specific to the microphone’s technology converts these 
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vibrations into electrical signals. A microphone’s design in-

cludes both an acoustic component and an electrical compo-

nent, which determine its characteristics and intended use. 

 
Figure 5. Crystal Microphones. 

Using a dynamic microphone, which has a much lower out-

put impedance, would require a slightly more complex input 

stage. The second reason is that crystal microphones are still 

available, they are inexpensive, they are lightweight, and they 

are perfectly suited for this kind of experiment. One piece of 

advice, however: keep the microphone cable as short as pos-

sible, because the longer the cable, the more noticeable the 

unwanted effects of frequency drift become when you move 

it... 

When using a 3-wire electret microphone, you can simply 

add a capacitor and a resistor as shown in the following dia-

gram, which uses an electret capsule. 

Since the positive terminal of the power supply is grounded, 

you may naturally encounter some difficulty matching the 

wires of the electret microphone to the FM transmitter. 

We have built two practical models, some images of which 

are shown in the figures below. 

 
Figure 6. Frequency adjustment. 

2.6. Settings 

After carefully checking the wiring, we can proceed with 

the setup. To do this, we stand next to the radio receiver (pref-

erably turned on) and turn on our transmitter. If we hear a 

small “pop” in the receiver at this point, that’s a good sign (but 

if we don’t hear anything, it doesn’t mean it isn’t working). 

Set the variable capacitors VC1 and VC2 to their midpoint 

(halfway between the two positions). Tune the FM receiver to 

the very bottom of the FM band (88 MHz) [10-12] and speak 

into the microphone or tap it lightly while scanning up the FM 

band. At some point, you’ll hit the transmission frequency. If 

you scan the entire FM band without success, repeat the pro-

cess after extending all the slats on the variable capacitor VC1. 

If the FM band scan was unsuccessful again, repeat the pro-

cedure after adjusting all the slits on the variable capacitor 

VC1. If that still doesn’t work (you’re really out of luck here), 

loosen the windings on coil L1 slightly and try scanning the 

FM band again. If there’s still no signal, tighten the turns of 

coil L1 a little, and voilà—let’s try again! If you still haven’t 

heard anything after all that, that’s not a good sign; you’ll need 

to double-check all the wiring. 

2.7. The Scope 

In line of sight, with no obstacles, and using a highly sensi-

tive receiver... As with any transmitter/receiver system, the 

range depends on the transmission power, the quality and sen-

sitivity of the receiver, the antennas, and any obstacles be-

tween them. You can easily achieve a range of 300 meters in 

open terrain, but only 10 meters in an apartment with shielded 

walls. 

To improve signal range, we used signal amplifiers in com-

bination with dipole antennas mounted on a tall mast. 

To ensure extensive coverage across a city or region, relay 

stations are used, consisting of amplifiers and antennas, along 

with power supplies tailored to the equipment’s requirements. 
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2.8. Antenna Length 

The length of the antenna has a significant impact on the 

performance of the setup [13-15]. With our experimental 

transmitter, a length ranging from a few centimeters to a few 

dozen centimeters is sufficient to achieve quite good results 

(recommended length: between 5 cm and 20 cm). 

 
Figure 7. Adjusting the length of the feed antennas to improve range. 

3. Discussion 

A humming noise may be heard in certain situations when 

using an AC power supply instead of a 9V battery, even if the 

power supply is properly filtered and regulated. Sometimes, 

reversing the phase and neutral wires on the AC adapter can 

solve the problem... A humming noise may also be heard oc-

casionally even when the device is powered by a battery. 

Reception at multiple locations within the FM band for the 

same transmitter frequency setting: this is due to interference 

from the radio receiver, which becomes more pronounced the 

closer the transmitter is. To put it simply, the RF signal it re-

ceives is too strong and creates “phantom” receptions. The 

only way to determine the main transmission frequency is to 

move the transmitter away from the receiver and see at which 

reception frequency the signal remains strong and clear. 

The tuning range for the transmission frequency is very 

wide, which means tuning is quite precise (it’s not easy to lock 

onto a specific frequency). This is a drawback of this type of 

transmitter. When dealing with more advanced transmitters, 

you sometimes face the opposite problem: namely, difficulty 

covering the entire 88-108 MHz band with a single setting... 

Transistor Q2 is getting hot: this is normal, as the emitter-

collector current is quite high. You can reduce it by increasing 

the value of Q2’s emitter resistor, though this will, of course, 

result in a decrease in transmission power and thus in range. 

Frequency stability: This is quite sensitive and depends on 

the transmitter's position in the room, the proximity of a hand, 

the supply voltage, the temperature, and other factors. This is 

due to the fact that the HF oscillator is a “free-running oscil-

lator.” To limit frequency instability caused by the “hand ef-

fect,” it is recommended to place the transmitter in a metal 

enclosure and connect the positive terminal of the 9V battery 

to the enclosure (because in this case, the positive terminal of 

the power supply is grounded). Another solution to limit this 

hand effect could be to avoid connecting the antenna directly 

to the oscillator coil and instead connect it to a second coil 

“embedded” within the first. 

Relationship between supply voltage and transmission fre-

quency: Yes, there is a clear relationship, which is why using 

a rechargeable battery instead of a disposable battery is rec-

ommended. 

4. Conclusion 

The current state of development of campus radio stations 

in our higher education institutions highlights an urgent need 

to integrate digital technology into this communication system. 

The design and implementation of a university FM transmitter 

at Gamal Abdel Nasser University in Conakry demonstrate the 

importance of radio broadcasting as a tool for communication 

and learning. This project allowed for the application of the 

fundamental principles of frequency modulation, the selection 

of appropriate electronic components, and the regulatory 

standards governing the establishment of a radio station in 

Guinea. 

The results confirm the technical feasibility and educational 

relevance of the initiative, offering students and faculty an en-

riching and accessible broadcasting platform. By overcoming 

challenges related to signal optimization and compliance with 

standards, this project represents a significant step forward in 

the integration of communication technologies within the uni-

versity. 
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