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Abstract — This paper presents the design, 
implementation and testing of a DC-DC converter. 

The values of the components used were calculated 

and selected. The circuit was first designed, and the 

components were built on a printed circuit board. 

The output voltage of 48 V was obtained and the light 

which acts as the load became brighter as the 

potentiometer was varied. The efficiency of the 

converter was 89.6%. 
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I. INTRODUCTION 

A DC-DC boost converter (step-up converter) is a 

DC-to-DC power converter that steps up voltage 

(while stepping down current) from its input (supply) 

to its output (load). It is a class of switched-mode 

power supply (SMPS) containing at least two 

semiconductors (a diode and a transistor) and at least 

one energy storage element: a capacitor, inductor, or 

the two in combination. To reduce voltage ripple, 

filters made of capacitors (sometimes in combination 

with inductors) are normally added to such a 

converter's output (load-side filter) and input (supply-
side filter). 

The boost is the second most common non-

isolated typology, in terms of units sold and 

functioning, and a lot of that is made possible with 

light emitting diode (LED) drivers, especially mobile 

devices. The boost is a logical next step to 

analyseafter the buck, and it’s the second of the three 

most basic DC to DC typology. 

Low-Voltage Direct-Current (LVDC) is becoming 

an attractive method of providing electrical power 

and a way of making possible the access to electricity 
in many developing countries [1–4]. 

Power electronics is a growing field due to the 

improvement in switching technologies and the need 

for more and more efficient switching circuits [5].  

Converters which forms the main circuits of power 

electronics can be divided into AC-DC converters, 

DC-AC converters, AC-AC converters and DC-DC 

converters [5]. 

The DC-DC converter is an electrical circuit that 

transfers energy from a DC voltage source to a load. 

The energy is first transferred via electronic switches 
to energy storage devices and then subsequently 

switched from storage into the load. The switches are 

transistors and diodes; the storage devices are 

inductors and capacitors. This process of energy 

transfer results in an output voltage that is related to 

the input voltage by the duty ratios of the switches. 

Converters find application in different practical 
system such as in the development of maximum 

power point tracking for photovoltaic systems [6-9]. 

It plays a key role in renewable LVDC networks, 

adapting different DC voltage levels, protecting the 

distribution network and isolating electrical faults, 

with different requirements for each input source, 

such as photovoltaic, fuel cells, batteries and super-

capacitors [10–12]. It is insightful and worthwhile to 

investigate why DC-DC converters are necessary 

before their detailed presentation and analysis.In 

addition to the constraints of size and weight. 

II. METHODOLOGY 

The DC-DC Boost converter was built and tested 

using necessary components. Fig. 1 shows the 

experimental setup used to test the boost converter. 

Two 15V/4A power supplies are placed in series to 

generate a 30V/4A power supply. A voltmeter was 

used to measure the power supply voltage (200V DC 

scale) and an ammeter used to measure the power 

supply current (10A-DC). Fig. 2 shows the 

experimental set-up with the DC-DC Boost converter. 

 
Fig. 1Circuit configuration of the boost converter 

     
Fig. 2The actual experimental setup 
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III. RESULTS AND DISCUSSION 

The values recorded for the voltages and currents 

at the input and output of the converter.  

Inputs:30.2 V, 3.02 A 

Output: 48.1V, 1.70 A 

The values for the input and output capacitances 

were chosen 

𝐶𝑖𝑛 = 470 µ𝐹 and 𝐶𝑜𝑢𝑡 = 470 µ𝐹 

Diode MOSFET Diode temperatures at rated 
condition (VOUT = 48V) is 55.60C (but was steadily 

rising)  

MOSFET = 33 0C 

Switching frequency = 24 kHz 

 

The output voltage increased to the desired 48 V 

as the potentiometer was varied. With this fully done, 

the lamps which represented the loads became 

brighter. As duty ratio was varied the output current 

and voltage varied proportionally i.e. Current and 

voltage increased with increase duty ratio and vice 
versa. After achieving the desired values for input 

and output current, with time it was noticed that these 

quantities began to rise and to maintain the required 

balance the duty ratio was adjusted. This was 

attributed to the heating losses generated within the 

lamps. Fig. 3 shows the inductor current; the average 

IL was found to be 3.02 A. Fig. 4 shows that the 

output voltage ripple at rated condition was 203 mW.  

Fig. 5 shows the input voltage at rated condition of 

40 mV. 

 
Fig. 3: Inductor current 

 

Fig. 4. Output Voltage ripple 

 

Fig. 5. Input Voltage ripple 

A. Efficiency of the Converter 

The efficiency of the converter can be calculated 

using the input and output powers. 

𝑃𝐼𝑁 = 𝑉𝐼𝑁 × 𝐼𝐼𝑁 

𝑃𝐼𝑁 = 30.2 × 3.02 = 91.204 
Therefore, Input power, PIN, is equal to 91.2 W 

𝑃𝑂𝑈𝑇 = 𝑉𝑂𝑈𝑇 × 𝐼𝑂𝑈𝑇  

𝑃𝑂𝑈𝑇 = 𝐼𝑜𝑢𝑡 × 𝑉𝑜𝑢𝑡 = 48.1 × 1.70 = 81.77 
𝑃𝑂𝑈𝑇 = 81.8 𝑊 

These leads to the calculation of efficiency which is 

the ratio of output power to the input power.  

ɳ =
81.8

91.2
= 0.896;  

The boost converter has an efficiency of 89.6%. 

 

 
Fig.6. Duty ratio and the switching waveforms 

 

The above Fig. 6 is also the MOSFET switching 

waveforms (voltages VDS, VGS), relative to the 

inductor current.  

Period, T = 40 µs 

𝑉𝐺𝑆 𝑡𝑜𝑛  ≈17 µs 

Duty ratio for, ton/T = 0.425 

𝑉𝐷𝑆 𝑡𝑜𝑛  ≈ 22 µs 
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TABLE I 

PARAMETER TABLES AND VALUES 

Parameters  

Simulation 

Results  

Practical 

Results Comments 

Diode temp 

(0C) 

45 ℃ 55.6 ℃ The difference in diode temperature may be attributed to the 

slight variation in input current and voltages as well as 

environmental factor which is not been taking care of in the 

simulation 

MOSFET temp 

(0C) 
26℃ 33 ℃ Same comment as above and more losses observed in the 

diode. 

input voltage  

29.8 V  30.2 V Simulation results is less than that obtained for practical, this 

may be attributed to higher duty ratio which was used 

During the practical test 

Output voltage 48.01 V 48.1 V The values of the output voltages are approximately equal. 

Input current 

2.53 A 3.02 A The value of the output current are different for simulation 

and the test, this may be attributed to higher input voltage 

value for the practical test. 

Output current 

1.67 A 1.70 A Closely matched, the slight difference may be equally as a 

result of slightly higher input voltage for the practical test.  

Efficiency 

97.8 % 89.6 % The losses which has direct effect on the efficiency of the 

system is higher in the practical test and so  

The efficiency of the simulation is higher.  

 Duty Ratio 

39.0 %  The duty ratio for the simulation could not be adhered to 

during the practical because of continuous changes in losses. 
 

 

IV. CONCLUSIONS 

A DC-DC converter which produces a regulated 

DC output voltage that has a magnitude or polarity 

different from an unregulated DC input voltage was 

designed, implemented and tested. A practical circuit 

based on simulation results of component value was 
built to test the converter. The difference in the 

simulation results and test results is quite negligible. 

The result indicates that converters are high 

efficiency devices with efficiency of not less than 87 

in both the test and simulation results. The 

component cost of the boost converter is quite low 

but can be cheaper if the components are purchased 

in bulk. 
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