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Abstract— Many industrial, sciencetific, medical, 
communication and defence equipments require 32 or 48 volt 
power suppply. These equipments can be operated in a fixed 
placed as well as in a mobile unit. Unfortunately, many power 
supply, especially in a mobile unit, available only in 12 volts. 
These 12 volt power may come from car battery or solar cell. 
In this research, a 12 volt DC to 48 volt DC converter is 
designed, implemented and tested. The power supply is 
designed as a swithcing mode power supply (SMPS) with 
feedbcak regulator for efficiency and operasional flexibility. 
This way, the output voltage can be adjusted by the user to 
meet their need. The performance of the power supply is 
obtained by varying the input voltage and varying the output 
voltage. The power supply is also tested by applying the 
converter using car battery as its input and loading the power 
supply. Test results show that the power supply could deliver 
power from 26.6 to 55 volt DC for input voltage of 9.8 to 12 
volt. For output of 48 volt, the converter yields an efficiency of 
85% with ripple voltage of 50 milli volt peak to peak. 
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I. INTRODUCTION 

DC – DC converter is an electronic device used to 
convert efficiently from one voltage level to another. DC – 
DC converter is used in many applications such as power 
supply for personal computer, office equipment, laptops, 
communication devices, DC motor driver [1] and particle 
accelerator [2, 3]. 

In automotive industry, DC – DC converter is needed in 
the electrical system. In electric and hybrid car, the deivce 
is used in power regulator to gain car efficiency [4]. In 
renewable energy system, DC – DC converter is used to 
convert voltage level from energy source to the battery for 
storing energy. It could also be used for converting voltage 
level from battery or energy source to a device [5]. In a 
computer system, the converter could be used to convert 
voltage to 3.5V, 5V and 12V [6]. 

In a satellite communication system, DC – DC converter 
is used to provide higher voltage from lower voltage 
sources such as battery or solar cell. In a lower radio 
frequency communication system, MOSFET and LDMOS 
RF power amplifier require voltage between 28V to 50V. 
Thus, also requiring DC – DC converters [7,8,9,10]. 

A number of converters have been reported in the 
literatures. For example, Hartwell II [5] developed 120V 
DC to 1500V DC converter. The input source is a single 

phase 120V or 240V AC. The output is between 1100 – 
1500V and 50 - 570mA. Motorola [11] developed a switch 
mode pulse width modulation control circuit which 
converts 8 – 20V power supply to 28 volt, 0.2 ampere 
power supply. The development of a 12V DC to 48V DC 
converter is discussed in this paper. The converter is 
suitable for MOSFET and LDMOS-based RF power 
amplifier. 

II. THE PROPOSED CONVERTER 

The proposed DC – DC converter is shown in Fig. 1. The 
converter consists of four main modules and a number of 
supporting modules.  The output voltage sensor is part of 
the feedback control element of the converter. The main 
modules are PWM generator and controller, Push-pull 
driver, Push-pull MOSFET switching, and high frequency 
transformer. 
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Fig 1. The proposed DC to DC converter

The feedback controller module is intended to control and 
stabilize output voltage of the converter. The module 
consists of oscillator, reference voltage, voltage sensor and 
voltage scale regulator, comparator, OR logic gate, D flip-
flop, MOSFET driver, amplifier differentiator, soft start 
system, and protection system. The oscillator is used as a 
clock generator to produce saw tooth signal and PWM 
generator and MOSFET array switching controller. The 
oscillator is set at 80 KHz. The output voltage sensor is 
made of voltage divider circuit using variable resistor. The 
soft start system is used to control the conversion process to 
avoid sudden current change that may damage the 
transformer. 
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The intended output is achieved by way of controlling 
the signal width of the PWM. A narrow to wide signal 
width approach is adopted. In this design, the time required 
to achieve the intended voltage is determined in advance. 
The voltage controller compares between the output voltage 
sensed by the voltage sensor and the reference voltage.  
When the output voltage is below the reference voltage, the 
width of the PWM is increased. The width is no longer 
increased when the output voltage is equal to the reference 
voltage. The PWM is equipped with driver circuit to trigger 
the MOSFET array which is the switching system of the 
DC – DC converter. 

Extra spool is added in the transformer’s secondary 
spool to avoid voltage drop due to transformer loading or 
voltage drop in the input voltage. A compensator circuit is 
added to improve the shape of the switching signal. 
Improving switching signal will minimize noise and ripples 
of the converter. The compensator is made up of resistor 
and capacitor connected in series. The compensator is 
connected in parallel with the switching output. 

The filter in the converter is a low pass filter. It is made 
up of inductor and capacitor. The filter is applied to the 
input and output of the converter as seen in Fig. 1. 

III. EXPERIMENTAL RESULTS 

The designed converter is implemented, tested and 
evaluated. The converter is tested by varying input voltage, 
controlling output voltage, and applying the converter on a 
car. 

A. Feedback Control System 

The implementation of the feedback control system is 
shown in Fig. 2. Initially the PWM is tested to evaluate the 
PWM signal generated by the unit. Next, the controller is 
tested by varying the input voltage and controlling the 
output voltage. The experimental result shows that the 
controller is capable of maintaining the output voltage at 
48V DC when the input voltage is 9.8V or higher. When 
the input voltage is 12V, the controller is capable of 
controlling the output between 26.6V to 55V DC. 

Output voltage 
regulator

To output sensor

Push‐Pull Driver

ON‐OFF controller

Fig. 2 The control system 
 
 
 
 

B. Title and Author Details 

The shape of the output signal before signal compensator 
is added is shown in Fig. 3(left). It is observed that ripples 
are present in the signal. For that reason, a compensator was 
added to the converter, resulting in a better output signal as 
shown in Fig. 3(right). 

 

 
 

 
 

Fig. 3 PWM signal before (top) and after  a compensator 
is added (bottom) 

 

C. Loading Test 

This test is used to evaluate the performance of the 
converter when a load is applied to the controller. The input 
voltage is 12.5V and is taken from a car battery. The output 
voltage is set at 48.5V before a load is applied. When a load 
of 8.78A is applied to the converter, the output voltage is 
stable at 48.5V (sometime blinking at 48.4V) as shown in 
Fig. 4. At this condition, the input current is recorded to be 
40A. Thus,  

%17.85%100
0.405.12

5.4878.8





Efficiency . 

The ripple voltage is observed to be 50mV. 

D. Input Voltage Variation Test 

This test is used to evaluate the performance of the 
converter due to input voltage variation. In this test, the 
input voltage is varied between 9.8V to 15,7V. The output 
voltage is set to 47.9V. The experimental result shows that 
the output voltage is stable at 47.9V when the input is 
varied between 9,8V to 15,7V. 

Agus Harjok et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 5 (6) , 2014, 6936-6938

www.ijcsit.com 6937



 
Fig. 4 Load and output voltage on loading test 

IV. CONCLUSIONS 

A DC – DC converter has been successfully developed 
and tested. The converter is capable of maintaining output 
voltage at 47.9 volt when input voltage is varied from 9.8 
volt to 15.7 volt. When input voltage is maintained at 12 
volt, the DC – DC converter is capable of delivering output 
voltage from 26.6 volt to 55 volt. When input is set at 12.5 
volt, load at 8.78 ampere, and output voltage at 48.5 volt, 
the converter give an efficiency of 85.17%. The ripple 
voltage is found to be 50 mV peak to peak or 0.4%. 
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