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RADIO PROGRAM  ACCESS MODULE WITH INTERACTIVE WIRELESS  
CONTROL 

The work analyzes microcontroller systems for online radio program listening 

based on ESP 8266-12F microcontroller with an integrated Wi-Fi module. Electronic 

components for the implementation of the proposed system were considered and 

selected. For review, the results of the system operation, wireless access and 

management capabilities were provided. The directions of further improvement of the 

developed device are offered. 

Keywords: microcontroller, Wi-Fi module, MP3 decoder, microcontroller 

system, wireless control, SPI. 

Introduction 

Nowadays technology has become an integral part of every human being. This 

is especially relevant for representatives of the younger generation who can’t imagine 

their lives without innovations such as, for example, smartphones, MP3 players, 24-

hour access to the Internet and more. Undeniably, technical progress has helped not 

only to fully automate the production process, make the measurements more precise, 

improve the quality of medical care, but also to facilitate our daily life. 

Microcontrollers play a special role in this process. They allow us to improve 

technical devices, make them more productive, reduce their weight and size, and, 

consequently, to obtain more attractive design options. Furthermore, the usage of the 

microcontroller technologies can reduce not only the cost of the gadgets, but also the 

amount of electrical energy that is needed for their operation. 

This contributes to the development of information technology, allowing us to 

make software that is not only convenient, but also user-friendly to the average person. 
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Main Part 

During the introduction to the theory of the working principles of 

microcontrollers the students had the idea to unite in a collective and to try to learn 

more about the functioning of microcontroller systems and the specifics of 

implementing devices on their basis. For the practical implementation of the idea, a 

Wi-Fi module for listening to online radio was chosen. 

This module allows us to connect to the Internet via Wi-Fi, find the desired 

radio station, play a signal on end devices (headphones or speakers), and listen to music 

online without the need for an outlet (the device is powered by batteries). In addition, 

the USB connector will provide the ability to power the device directly from the 

computer. 

Let’s review the main components that were used to build this device. The main 

criteria for their selection are: low cost, sufficient quality and low energy consumption. 

So, for the implementation of the device, the following components were 

selected: microcontroller with built-in Wi-Fi module ESP 8266, MP3 encoder VS 

1053, 9 connectors. 

Their appearance is presented in Figure 1. 

 

Fig.1. Appearance of microcontroller, MP3 encoder, connectors, integrated into 

a single device 

Microcontroller with built-in Wi-Fi module ESP 8266 
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Microcontroller with a built-in Wi-Fi module ESP 8266 (fig.2) was selected for 

the project. It is cheap, but productive enough for our tasks. Its main feature is that it 

is possible to execute programs from external flash memory via SPI (Serial Peripheral 

Interface) [1]. 

 

Fig.2. General view of microcontroller with built-in Wi-Fi module ESP 8266 

The main specifications of the microcontroller are show in Table 1 [3].  

Table 1 

Specifications of ESP 8266 microprocessor 

Parameter Value 

Wireless Interface Wi-Fi 802.11 b / g / n 2,4 ГГц 

Modes P2P (client), soft-AP (Access Point) 

Maximum output power 89 mW 

Rated voltage 3,3V 

Input voltage 5V  

Maximum input current 220 mA 

Number of input / output ports for free use 11 

Processor frequency 80 MHz 

The amount of memory for the code 64 KB 

The amount of RAM 96 KB 
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MP3 encoder VS 1053 

The second component of the developed device was the MP3 encoder VS 1053, 

which converts the digital signal into an analog signal. It has a built-in microphone, a 

standard 3.5mm headphone jack, and two AMS 1117 stabilizers at 3.3V and 1.8V, 

which allow for a 5V power supply [4]. The general view of the MP3 encoder VS 1053 

is shown in Figure 3. 

 

Fig. 3. General view of the VS 1053 MP3 encoder 

Additional specifications of the selected MP3 encoder are presented in Table 2 

[5]: 

Table 2 

Specifications of the VS 1053 MP3 encoder 

Parameter Value 

Power supply 5V 

Clock generator frequency 12,288 MHz 

Formats  MP3 MPEG 1 

 MP1 and MP2 

 MPEG4 

 WMA4.0 

 FLAC 

 WAV 
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Device features: 

- online broadcasting of radio programs; 

- selecting one of the presented online radio stations; 

- the ability to change or edit software; 

- power supply both from the batteries, and through the USB port; 

- remote control via Wi-Fi. 

Figure 4 shows the interface of remote device control panel. 

 

Fig. 4. General view of the control panel interface 

The appearance of Wi-Fi radio with interactive control is presented in Figure 5. 
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Fig. 5. Appearance of Wi-Fi radio 

 

Summary 

The work proposes the practical implementation of a Wi-Fi module for online 

listening of radio programs that is sufficiently functional for the tasks assigned to it, 

and also allows for remote control via Wi-Fi. The capabilities of the developed device 

can be expanded, for example, the ability to record audio files, obtain weather forecasts, 

synchronize time, etc., can be added. 

This device allows you to solve the following tasks: 

Device features: 

- online broadcasting of radio programs; 

- selecting one of the presented online radio stations;  

- the ability to change or edit software; 

- power supply both from the batteries, and through the USB port; 

- the ability to execute program from external flash memory with the inerface;  

- remote control via Wi-Fi. 

Thanks to the level of development of modern technology, it is possible to create 

many useful devices, including microcontroller-based ones, with wireless control, etc. 
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In general, such “know-how” flooded the current market, and they also are in great 

demand. In this work, a similar device was developed. In the process of assembling, 

programming and studying the capabilities of microcontrollers, students, from their 

own experience learned of the wide potential of the devices that are based on 

microcontrollers. 

The developed device is sufficiently functional to perform its tasks, and also 

allows you to control it remotely using Wi-Fi. The capabilities of the developed device 

can be expanded, for example, the ability to record audio files. 
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