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ABSTRACT

A Study on the Battery Charging System
using DC-DC Buck Converter

By Choi Woo Seok
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

The DC-DC buck converter is electronic device which converted
high voltage to low voltage. The development of technology
various electronic devices are widely used DC-DC buck converter
using high frequency switching function the DC-DC buck
converter is available in medium size and small size.

In general it is using battery charging device gt consist of
transformer, bridge rectifier and filter capacitors. However these
structure is charging device, Which is degradation occurs of
transient current and distortion of the waveform rectifiers. Gt
effects efficiency of DC-DC buck converter.

In this paper shows ATmel, AVR RISC 8 bit micro—processor
using the ATmagal28 rated voltage and power factor Control the
method chosen for using PWM battery charger. The characteristic

shows theoretic analysis and experimental results.
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Table 1 Compare Ni-MH, Liquid Ni-Cd and Lead-acid Battery

Ni-MH battery
Enclosure o Liquid type | Lead-acid
Topics Liquid type
Type Ni-Cd battery
Ni-MHO
Ni-MHO
Capacity(Ah) 100 100 100 100

Nominal

12 12 12 12

Voltage(V)

Product

18 115 110 40

Weight(kg)

Product

7.7 75.5 75.5 24.9
volume

116 171 170 443
Product

Dimensions 36 120 120 237
(mm)

175 368 370 237
Energy 66.7 10.4 10.9 30
Density 155.9 15.9 15.9 48.2
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Table 2 Application field of Ni-MH Battery

By Use

Basic characteristics

Technical Features

UPSA

Small, Medium

Fully liquid sealed in

Small to Large

Re-sealed type gas

combined

Small Medium

.. No need for
Communication

replacement of water

Reserve Power

or Shine

Liquid supplements are
not required until the

end of life

Terms of regulatory

capacity to maintain life

Cells in

replacing you

Maintenance—free

batteries

Transient over—-charging

structure that does not

explode
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Fig. 11 The Equivalent Circuit of Buck Converter
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Table 3 Buck Converter Design Specification

Design specifications
Input Voltage Vi - 17~30[V,.]
output voltage V,=13.5[V,.]
switching frequency fs = 20[kHz]
duty ratio D=05
Inductor L =330[uH]
capacitor C = 1000[uf]
output current I[,=1.7~22[A]

293 F7 TE Fshd A (2603 23 A¥l& D& A (2734 2.

T= %z 510 °[s] (26)
D Y = 0.5 (27)
‘/in(max) ‘
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