j.-t' “ARe
¢ TISREM 3

Sy e Jeurnal

SJIF Rating: 8.586

International Journal of Scientific Research in Engineering and Management (IJSREM)

ISSN: 2582-3930

w Volume: 09 Issue: 11 | Nov - 2025

Music Rhythm For LED Flashing Circuit

Dr. S. R Dhanure!, Tejal Bandgar?, Shridhar Sonwane?
Professor, Etc Dept. M S Bidve Engineering College, Latur, Maharashtra
23 Research Scholar, Electronics Engineering, M. S. Bidve Engineering College, Latur, Maharashtra,

India.

Abstract: This project aims to design and implement a
music-rhythm LED flashlight circuit that can be used for
entertainment and decoration purposes. The circuit uses a
microphone to detect sound waves from the environment
and converts them into electrical signals. These weak
signals are then amplified by the BC547 transistor. A
capacitor is used to smooth the signal, while resistors
control the current flow to protect the LED and ensure
proper operation. The amplified signal finally drives the
LED, causing it to glow and flash in sync with the rhythm
and intensity of the sound.

The circuit is simple, portable, and battery- powered,
making it easy to use for parties, events, music
performances, and room decoration. It provides a visual
representation of music through the rhythmic flashing of
the LED. This low-cost project is suitable for beginners
and helps in understanding basic concepts of sound
sensing and amplification. It can also be used for
decorative lighting and other visual music applications.

Keyword: BC547 Transistor, Music Rhythm, LED
Flashlight, Sound Sensor, Audio Signal Amplification.

1. INTRODUCTION

A Music Rhythm LED Flashing Circuit is an electronic
circuit that makes LEDs blink according to the rhythm or
beat of music. The main idea of this project is to convert
the sound signal from music into electrical pulses, which
then control the LEDs. When music plays, the audio
signals switch the LEDs ON and OFF, creating a visual
effect that matches the rhythm. This project is significant
because it demonstrates how basic electronic
components like transistors (e.g., BC547), resistors,
capacitors, and microphones can be used to build an
interactive and responsive system. Such circuits are
widely used in party lights, sound-activated lamps, event
decorations, stage lighting, and DJ systems. The
adjustable sensitivity makes the circuit flexible for
different environments—whether the music is loud, soft,
indoors, or outdoors. Additionally, the project is valuable
for students and beginners as it enhances their
understanding of audio signal processing, transistor
amplification, and LED control. It combines both
creativity and electronics, making it a practical and
educational project [1].

A brief introduction about the related work that is being in
this introductory note on the development of music
rhythm based LED’s in a circular fashion. This article
gives a brief overview of the mini project work we

undertook that involved the creation of the Music
Rhythm LEDs. Our project's primary goal is to create
Music Rhythm LEDs, which will be used for Disco
lights, DJ lights, or lighting at an event and will turn ON
and OFF in time with the beats or rhythm of the music.
Using a microphone and the BC547 transistor on a PCB,
this Music Rhythm LED's Circuit causes the led to blink
in time with the music. The attached led will begin
blinking as soon as the microphone detects the beat of the
music and generates an electric pulse that the transistor
amplifies. There are only a few components needed to
make this straightforward circuit. The work is completed
with the practical implementation of an application. The
created prototype demonstrates the
effectiveness and power [2].

invention's

2. LITERATURE SURVEY

A Music Rhythm LED Flashing Circuit is based on the
idea of converting sound signals into light signals. Many
researchers and hobby engineers have worked on circuits
that respond to music beats using simple electronic
components. These circuits commonly use microphones
to sense sound, transistors for amplification, and LEDs to
provide visual output. Existing studies show that such
circuits are effective for decorative lighting, stage effects,
and sound-responsive applications. The simplicity, low
power consumption, and visual appeal make this type of
circuit widely used in both educational and entertainment
fields. The microphone must be connected in the circuit
according to its polarity. The terminals of the mic can be
examined to identify the correct polarity. Usually, the
negative terminal is the one that has three soldering lines.
If the mic is connected incorrectly, it will not detect
sound properly. This type of circuit can also be used as
an accident-prevention light indicator on highways and in
the entertainment industry. It can be used for decorative
lighting in bars, birthday celebrations, parties, and stage
events. It may also serve as a highway safety indicator to
reduce accidents. For example, if a person is driving on
the highway without headlights, they may face visibility
issues. Installing this sound-responsive light system in
vehicles can help, as the LEDs will blink whenever
music or sound is played, making the vehicle visible to
others while also allowing the person to enjoy music.

First, the design of the circuit is done, which is carried out
as follows. The transistor BC547 is the foundation of the
Music Rhythm LED Flash Light. According to the
duration and pitch of musical beats or rhythm, these
lights flash ON and OFF. These are essentially made to
pick up high intensity sounds like bass. As a result, these
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lights turn on and off in accordance with the beats in high
pitch of the song. Here, we use a microphone to turn the
musical rhythm into an electric pulse. The BC547
transistor then amplifies the signal. The Fig. 1 gives the
circuit diagram of the mini- project work [2]. a sound
signal-picking microphone converts the sound impulses
into voltage signals. The amount of sound that,strikes
the microphone directly relates to the voltage that is
created [2].

Artificial lighting is a constant companion in everyday
private and working life, influencing visibility in interior
spaces as well as outdoors. In recent years, new technical
solutions have extended traditional lighting systems to
become ‘smart’. Different types of smart lighting
systems are available on the market today, and
researchers have concentrated on analysing their
usability and efficiency, especially for private
households, office buildings and public streets. This
paper presents a systematic literature review to analyse
the state-of-knowledge of technologies and applications
for smart lighting systems. The results of the review
show that smart lighting systems have been frequently
discussed in the literature, but that their potentials in
industrial environments, such as production and logistics,
has rarely been addressed in the literature so far. Lighting
systems for industrial environments often have very
different requirements depending on the working
environment and operating conditions. Based on the
results of the literature review, this paper contributes to
closing this research gap by discussing the usage
potential of smart lighting systems to improve the
efficiency of warehouse order picking, which is an
application that may benefit from various functions smart
lighting systems provide [5].

Table 1:LIST OF MATERIALS

No. of  List of components
components

1 BC 547 Transistor

2 LED

3 Register

4 Microphone

5 Capacitor

6 5V Power Supply

Fig.1 Resources required

From the fig.1 The BC547 transistor is used as an
amplifier to strengthen the weak audio signal received
from the microphone. The microphone converts sound or
music vibrations into small electrical signals. A capacitor
is used to filter and smooth this signal, reducing noise
and providing a stable input to the transistor. A resistor is
connected in the circuit to limit and control the flow of
current, ensuring that all components are protected from
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excessive current.

The amplified signal then drives the LED, causing it to
glow and flash in rhythm with the music or sound
detected. The entire circuit operates using a 5V power
supply, which provides the necessary electrical energy
for proper functioning.

4. IMPLEMENTATION

The Music Rhythm LED Flashing Circuit was
implemented using basic electronic components such as
the BC547 transistor, resistors, capacitor,
microphone/audio input, and LEDs. Figure 2 depicts
proposed work circuit. The circuit was first assembled
and tested on a breadboard to verify it’s working After
confirming  proper  operation.

I S |
D

Fig .2 Circuit Diagram

There are certain limitations associated with the circuit.
The performance largely depends on the intensity of the
sound received by the microphone. If the sound level is
too low, the LED will not flash properly and the project
may fail to operate as expected. Another limitation is the
distance between the microphone and the sound source.
If the distance is too large, the LED’s brightness will
decrease, resulting in weak illumination.

Fig.3 Project Diagram

From fig.3 observation, we can conclude that the
brightness of the LED is inversely proportional to the
distance between the microphone and the sound waves it
receives. Proper placement of the microphone is
therefore essential for effective LED illumination.

The components are connected according to the diagram
provided, resulting in the desired system performance.
Each LED is paired with an individual transistor because
the microphone’s input signal requires amplification.
Transistors are used to ensure that environmental noise
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does not significantly reduce the sound signal being
processed. An NPN transistor is employed in the circuit.
When no voltage is applied to the base of the NPN
transistor, it behaves as an open switch; when voltage is
applied, it acts as a closed switch. Typically, a base
voltage of approximately 0.7 volts is sufficient for full
conduction. The microphone must also be connected
with correct polarity to operate properly. By examining
the microphone terminals, its polarity can be identified—
the negative terminal is the one marked with three
soldering lines.[2].

The entire setup is powered using a low- voltage DC
source, such as a 9V battery or a 5V adapter, ensuring
safe and convenient operation. The final implementation
produces LEDs that flash in synchronization with the
music beat, creating an appealing visual effect. This
makes the system suitable for decorative applications,
parties, and various display purposes.

5. MERITS

1. Low Cost:
The circuit utilizes simple and readily available
components, making the overall design highly
economical.

2. Easy to Construct:
The system features a straightforward design that
can be assembled even by beginners with basic
knowledge of electronics.

3. Low Power Consumption:
Operating on a small 5V supply, the circuit consumes
minimal electrical power.

4. Visual Representation of Sound:
The LEDs provide a visual display of music beats by
flashing in response to sound signals, making the
setup appealing for decoration and display purposes.

5. Portable Circuit:
Its compact design allows the circuit to be easily
transported and installed in various locations.

6. Useful for Learning:
The project serves as an effective educational tool,
helping students understand fundamental concepts
such as sound sensing, signal amplification, and
LED control.

6. DEMERITS

1. Limited Sensitivity:
The microphone may fail to detect very low-level or
weak sound signals, reducing overall responsiveness.
2. No Volume Control:
The circuit lacks any feature to adjust LED brightness
or modify sound sensitivity, limiting user control.
3. Not Suitable for High-Power Output: The system
cannot drive high-power LEDs or other heavy loads
without incorporating additional components.
4. Affected by Noise:
Background or environmental noise may interfere
with the microphone input, resulting in unwanted
LED flickering.
5. Basic Circuit:
The design supports only simple LED flashing and is

unable to generate complex or dynamic lighting
patterns without further circuit enhancements.

CONCLUSION

This project is designed such that the LEDs
illuminate in response to the rhythm of the music.
The system uses a microphone to capture the audio
input, which is then amplified and processed through
an intermediate circuit. This amplified signal triggers
the LED sequence, resulting in the LEDs flashing
according to the changing beats of the music.
Consequently, a visually appealing pattern of light
variations can be observed that corresponds to the
audio rhythm. This project is instigated in such a
way that the lights (LED’s) glow according to the
music. The rhythm following lights can be achieved by
this system. This system uses a microphone through
which the audio input is picked up and amplified.
Then, this amplified signal triggers the sequence of
LED’s through an intermediate circuit. Hence, the
flashing of the LED’s is done when an audio input is
constantly changing its beat. Hence, a beautiful
scenario of the changing LED’s can be viewed with
the changing beat of the music. In addition, the
project can enhance using trials and optoisolators to
use high power lamps in place of LEDs [7].
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