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ABSTRACT 

 

Pashkovskyi I.P. Portable regulated power supply adaptive to the parameters of the 

electrical network. - Manuscript. 

Research for the degree of Bachelor in specialty 152 Metrology and Information and 

Measuring Technology, educational and professional program - Internet of Things 

Technologies. – West Ukrainian National University, Ternopil, 2026. 

This thesis presents the development of a portable adjustable power supply adaptable 

to varying electrical network conditions. The proposed design is based on a buck-boost DC-

DC switching converter, which provides a wide range of output voltage regulation. 

A control system has been implemented using an STM32 microcontroller with a 

digital PI controller. Additionally, a measurement subsystem and a data transmission 

subsystem based on IoT technologies (ESP32, MQTT) have been developed. 

The system performance was evaluated through simulation in the Matlab/Simulink 

environment, and its dynamic characteristics were analyzed. The obtained results confirm 

the effectiveness of the proposed solutions. 

Keywords: portable power supply, DC-DC converter, buck-boost, switching 

converter, PI controller, microcontroller, analog-to-digital converter, pulse-width 

modulation, IoT, voltage regulation, current regulation. 
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ADC (Analog-to-Digital Converter) – ; 

BMS (Battery Management System) –  

; 

CC (Constant Current) – ; 

CV (Constant Voltage) – ; 

DC (Direct Current) – ; 

DC-DC – ; 

ESP32 –  Wi-Fi  

Bluetooth; 

HRTIM (High Resolution Timer) – ; 

IoT (Internet of Things) – ; 

MQTT (Message Queuing Telemetry Transport) –  

 IoT; 

PWM (Pulse Width Modulation) – ; 

PI-  (Proportional-Integral Controller) –  

; 

STM32 –  32-  ARM Cortex; 

UART (Universal Asynchronous Receiver-Transmitter) –  

; 

USB (Universal Serial Bus) – ; 

Vin – ; 

Vout – ; 

Iout – ; 

fsw – ; 

D –  PWM. 
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