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Abstract

This paper presents the proposed synchronous zeta converter focusing on
performance improvement and ripple waveform of voltage and current. The
proposed synchronous zeta converter is developed based on the conventional zeta
converter by replacement of low loss MOSFET on the diode. The synchronous zeta
converter is operated on current continuous mode at buck-boost operation with
0-0.65 duty cycle, 20 kHz switching frequency and 0-160 watts. The maximum power
efficiency is achieved 95% at current and voltage ripple for both input and output
less than 1 %. The synchronous converter can be applied and tested in maximum
power point tracking with photovoltaic system.

Keywords: Synchronous Zeta converter, Maximum Power Point Tracking for
Photovoltaic, Efficiency

1. unih

nndgmnsuauaaundssnlnilutagtulaziiaudosnismdanuliiiid
innfunanszrunnlsdlifhsufuiuedefuadsdihdomasiuaiviigtufaduielda
nsusnldndarumyudsudunntuuagldlunmannszualiii 1ud ndasud
WAIUAN WAIULEID17IRE WasauTiula wazlalasiau LJudu (Blaabjerg, et al.,
2005) lutszmalnefinnumngaslunisiagaialssliiindsnunaseniinginsgidu
Usaafiuasorfindrouiranndundsogsdudy ndsnuant vieaufiantosaman
Felutlagtulgadalundsrmliannmaduaeiingdusununn (Bose, 2009), (Stalter, et al,
2010) thimnsuaggianlamsnundsnunaunlsihiewnaluladsineg Mfedosiuns
Auazaundsnulwihanwaduasorindunldlunmafinussansamessunsvaoivad
wavorfindazndn i durialiinnszuansstsdinduiasdesiidunefinesidmnieides
efiazudanfulwiinnszuaadulunldauduiiuiSounarlsssugnainnssy
(Niculescu, Niculescu & Purcaru, 2008; Matthew & Kessler, 2010)

Haymfinulavaruuinvengaduatonfingdonisiinaniiziuanuonun iy
vnduenradiaseingvlrliansalindanulfifuiisnineaduasenfingagiigaiil
w¥senilaifinanniiangeiiug wnddsuudadumuanmaruduresuaseniinduazgunad
THunsvessaduasending (Gu, 2007; Viero, et al., 2010) fewmiwaduasorfingdssniu
flazdeaiinisinmuidaluiigsanegnasaiiamieniFoniuin MPPT (Maximum Power
Point Tracking) fstit Power Electronics 3ailenuddnlumsinmurdsliihasaansasiild
IUﬂﬂiﬁmmﬁuﬁﬂéJQIWWWQQQQsméhasimsquai DC-DC converter 1% Buck, Boost, Buck-
Boost, Cuk, Sepic kay Zeta wJudu (Falin, 2008)
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nsAnauvimasinitgeanazlinguisuniukasdann (Perturbation and
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MsMUANAD dsPic30FA011 dhumadailtlunisinnuiidaluiingaan (MPPT) Ae3inns
sumuLazdane (Perturbation and Observation : PRO) rsiivestslasiiadinounesines
Ao 20 kHz

2. nufjitieades
2.1 2993%4lastaddnauasines
duUsenoauvednnsdalasiadineuniesines asligunsal Ae 1) Fuiu
Ustadudunm (C,,) 2) fufuuseaiegserinemnans (C ) 3) faufiudssgshueninm (C,)
a) il 1 (L) waz 5) fuwdeah 2L,) dwmivgunsalfivimihiilunisainddsie
uealla (MOSFET) ilonsanmsgaudeidslniilelon dsnmil 1
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AN 1 299539lAsUATAN AR UL MBS

m’sﬁﬁﬁﬂﬂﬂ%uﬂﬂizLLaﬁiaLﬁa\‘i (Continuous Conduction Mode: CCM)
sumNﬁ]i%ﬂmﬁfa%ﬁﬁﬂauwa%ma%%gﬂa%ms;lﬁwa’wﬁ 91015350 ilale
lulasreulnsaiaosiued dsPIC30f4011  vimtfilinisasiadyyins Pulse-Width
Modulation (PWM) iiieldlunistusne

Fwsunmsinanureneastelasladfineueiinasutseanidu 2 419 Ao
Y39u50 @MY Q; TUINTELE way  Q, huInsTua T,maﬂizLLﬁlWﬂwzgm%’ﬂULﬁuﬁ'ﬁ
fandleai L uazussiuluiiignunsa (Charge) Uszqudinludsduiuyseq Cq, fsnind 2
(Falin, 2008)
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V| ~A n
= 14 7t =7 ¥
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Vi Ci) C AN Ly, C, TN R§ v,

A 2 @ind Q, vheular Q, neAviniaIu

Yrfiaesaing Q, lithnszua uaz Q, unszua laenszualniirignane
andamiiendh L, dudaundend L, neasgdivan wazduiuusey Co, agvimiiiilunis
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WinsEaUwsanubnn
a9t AVE MU 100% aunsvenesddlasia@innauiesines
Tulyuanszuanatilod @u15099NLUUAINITIIMDSHN9 U092995LA 21naun1s (1)-(7)
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5. M3sfiusIeNa isen1siansaluazasy
AINNANNTINABILANANITNARDINTLLALAZ LT UT I s iU g ez a0en
wudnUesius Ripple voltage waz wWosidud Ripplecurrent MasuansinniiA1tesndn
mssudunmiileannmsiuevimnidnwadu LC Low pass filtter avilvivnasnu
wwimwile1 Wedidud Ripple voltage waz Wosldus Ripplecurrent Aitfos Tngn
\Wesildud Ripple voltage agiilaiiin 0.8% duAn Wesidus Ripplecurrent agffilaiifu
0.4% Wan159Na0duATHANTIAABIANwUIIDUAULNEILAAIUTEANTAINAINAITT1809
ediAnunminegi 2-3 % \lesmsasiiaedifimsgaydeihsasindsafietilniiludes
#1299518n Fenwanimeaemuingedilasiadiaounedine iz ansnmgegaegi
95.12% msmmmmmmlﬂﬁﬂmam waduaseindaznannszualiiieenunuli
n3zuEnse seiuiievnishafaeueesnsELALa I UEDSUIIRY mmwlmmﬂmﬂuaviﬂ

maslwihesnun a amaviwaﬂuw]maumi (B, =V X L) dlevhnsmsiiueniag

Tofamdsliihasiuiu Iihnsifiuamiladaseluauninddslniozsnindasli
Aeunthiludliinisandmiladasunindslninasmninmgalniideunthdaslivi
msiiuAmRlodatulmisunimdsiihazsinin g deunth diterdunsinniy
wilimhaslnihggregnasaa Wevnunldfanuiddlnihgianlaglireasslasiiadi
Aeuneines vililiusansawiigeoglurag 90-95% Efficiency uagdamnsafaniu
Adslifihgsgaldnaontasszeznafiwaduaseniindaansondnlwilly
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