creative
commons

C O M O N § D

Ol2XtE= otele =2E 2= R0l 8ot 7S

o Ol == SH, HHE, 85, Al SH L 58 = U
o OIXH MAEESE HdE = UsLICH
Ol HHES del SR 0|8 = AsU T

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

o 7lot=, Ol M& =2 MOISO0ILE HHEZ2l H<, 0l A =0l HE= 0125
S Bt LIEHLHO10F B LICH
o MNAEAXNZRE EE2 3IIE &2 0lE ZHE2 HEL X ZSLICH

AEAYH OHE 0I8XA2 dele f12 W20l 26t gets 2 X ZSLICH

01X 2 0l Ed = 772 (Legal Code)S OloiotIl &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

NEPRFEH @ T fivomor

o WLEMN (F B NT/ [ie

o & 4B

[UCI]1804: 24011- 200000256805

2012 4 2H
TERRE BV L

ohg2/vAY ¥ AWE 54

FRER B/ KRB
TR T EH

R B THE



olgE2a/tzd Y PAwE £

Characteristics of Analog and Digital Buck Converter

20124 2H H
AR KRBT
BER LE2H
A



olgE2a/tzd Y PAw¥ £

HEHIE B F R

o] @+ I HI2B{I o E BT

20114 10H H

FRER B K2R
TR T EH

R BE TR



serf 1t 2] RHI-EBAL EWSle FRHES.

ZER HEXER #I® BTEHEHB W

Z R HEXER & S AEF& W
S

R HEXER #&E BHF R H

2011 1143 H

HHRER K2R



I
N

ABSTRACT

I Al B 1

II. O] 2 A FLZ corrrermnnennn s 2
A AEAZT T 0] DC-DC A B E v 2
1. DC-DC FAB] E] v 2
2.8 ABHY FTEYT T TR e, 4
3, 2 AYY HE i s 11
B. Ed&AE B 9] DC-DC FAB E] e 13
C. DC-DC ZABE AAA] LB AP} roorereereersmeemsseersseesssessssisnes 17

III. A] 28] FEA D A A oo 18
A, A 2B JLA s 18
B, o} S ZIA0] A]AE] A e 20
1. A2 E] LA e s 20
2. AlO]E EFFO] B FLA corrrrerrrrntinittte e 21
C. X EA O] A ARE] JLA crererererrreeeenre s 23
1. A2 E] LA e s 23
2. AlO]E EFFO] B LA crrrrrrrrrnienitttene e 25

IV. A G 26

V. A & v 28



List of Tables

Table 1 DC-DC buck converter simulation parameters



List of Figures

Fig. 1 The basic DC-DC SWitChing CONVEItEr - wsssrewsssreemssereummcruianeee. 2
Fig. 2 The driving principle of the buck converter «::sseseeeersreseseesaeene 4
Fig. 3 Buck converter basic Waveforms - s seesrcmmsesmmmssciensne 5
Fig. 4 BUCK CONVEIrter WaVEfOrmS « s eersssseeemssssremssssesussssnessssssnssnscsnnsnass 11

Fig. 5 Discontinuous current waveforms

0f the BUCK COMYETLEr s 13
Fig. 6 Buck converter system COmfigUration - 19
Fig. 7 Block diagram of analog COMYErter o 2
Fig. 8 Analog bUCK COMVErter GFGUIL = 2
Fig. O SQUATC WaYe GEMErating GITCUL «- 2
Fig. 10 DIfferentiator. Gireuit - 2
Fig. 11 Gate QHVE GIEGUIL o 2
Fig. 12 Block diagram of digital Converter - %
Fig. 13 Digital buck CONVErter GirUit -~ ou
Fig. 14 DC-DC DUCK COMVETEr GITGUE ~ e %

Fig. 15 Input voltage and current waveforms

Of bUCk COTIVETLET ++retrersreererseesesteettentamttttttitiitiiitiatiittatiatttttntiontoees 26

ii



Fig. 16 Output voltage and current waveforms of analog buck
Converter .................................................................................................
Fig. 17 Output voltage and current waveforms of digital buck

COI’IVGI‘tGI‘ .................................................................................................

iii



ABSTRACT

Characteristics of Analog and Digital

Buck Converter

Man-Seok Oh
Advisor : Prof. Hyung-Lae Baek, Ph.D.
Department of Electrical Engineering,

Graduate School of Chosun University

Human beings have enjoyed abundant benefits due to constant
development of scientific technology for more than two centuries. As
science develops, industrial technologies have sought for miniaturization,
light-weight, precision and high-efficiency, and demands of electric and
electronic areas from industries have been increasing.

In many industrial applications, when DC power with a certain level of
voltage is authorized to the load, to maintain the rating value in case of
changes in load, DC voltage should be adjusted. DC-DC converter is
needed to efficiently convert DC-DC voltage.

The DC-DC converter is an electric and electronic circuit which changes
a direct current voltage into another direct current voltage and a power

converter which controls output. It is a non-linear system used to supply

iv



power for SMPS and amplifiers. Its control method is divided into
analogue control and digital control. For the analogue control, input
voltage is changed by equivalent variable resistance with use of transistor
and IC to obtain output voltage. Its efficiency is low because of big
power loss, but it is cheap. However, for the digital control, as output
voltage is controled by ON and OFF switching systems through program
control, its efficiency is high and the circuit is simple so it can be
miniaturized, but its price is a little high.

Therefore, this study compared characteristics, advantages and
disadvantages of analogue control converter using KADS55 Single Timer
with those of digital control converter using AVR AT Mega 128 based on

the data obtained through tests and simulations.
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Table. 1 DC-DC buck converter simulation parameters

Parameters Symbol Value
Input Voltage Vin 20[V]
Output Voltage Vo 12[V]
Switching Frequency f 20[kHz]
Duty Cycle D 0.6
Inductance L 100[uH]
Capacitance C 220[uF]
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In put Voltage =20[V]

Analog Control
DC-DC Buck Converter

Out put Voltage = 12[V]

Digital Control
DC-DC Buck Converter

2 e ]

OQut put Voltage = 12[V]

LED LOAD

18W, 12[V]

Fig. 6 Buck converter system configuration
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