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The Development of a Broadband CPW-Fed Equilateral Decagon Slot Antenna
With Four Embedded Triangular Stubs
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an improved cpw-fed equil
This antenna is fed by a coplanar waveguide and tuned by a Octagon stub ,which is

This paper is [ al Decagon slot antenna

Karel L Sterckc

This paper prop an improved pulsed modulation scheme of limited complexity,
which allows for Visible Light Ci ication over dimmable LED lamps. Compared to a
recently proposed scheme of ble simplicity, the proposed technique offers a significant
overall bit rate imp The overall imp is due to an increase of the bit rate at the

+ lowest iljumination level. 4

o k
‘l

.

- 1781 10.50 —11.10 .

mumAszuTmE MU uEuA( A STABILIZE
nuanind Jaiies suziv Jaiides Tom 308 Ten uas sums ovwsga
unmmﬂ'd\muan1:annuuurr'lummm:umimrhui’um:ﬂ::qni‘li’ﬁn
. Access point 8o Bullet {u Ms HP Imaldanaiinatud 5170 - 5.825 GHz munasg
IEEE 802,112 WWhasawamspenivuuazinszimwoine follsunsy E30 Taedy
nnmsefmesmauumdasdaugniasunisinudaned 5.5 oz ufam
m;rﬁuni’ﬂun:rﬁumniinunnilﬂn'hi’nwauumswnqu&mn 1l 5.170 - 5.825 GHz
dwemszui e adnnuhnssiuivii Fr-4 dngydefoundust ) taond -
20,62 dB AUARIIA 4.96 -5.93 GHz T VSWR aaeauouaLdldamuiify 1.2 uas
s meiuuugimsudnizaeadunuyieudy  mosmrilumueionsfeinn
dndaluiafuenidio Wesnndvnadnusziminundenfmfumeena EnGenius

{4 EDA-DBOS #illnweginl

- Na111.10 -11.30 .

msAnywanIEMURuANYAEYesEnIMAM NI MUY LA YA
HoulaumsiFernonimgdrunisifussnunsd
wsnua 2ifnd sunud eoudu 1aT minsusgins uaz Vssgns dasienandv
nanuihinruemsfimnranszmuvssmeenml nfa syt
upvnwd TasmnlfunBeunnavasssuunimd meenminiaaaumugnileulay
msl¥mahdygielulasenit Sahnsdeusedumonimmaumudromadiams
mdu:ﬁﬂnu”n*ménmiunn“ athalsfimuninnsAnmansenuquinyusyes
mwemmihinmuei musimatinsawsoasymBmaiouounuiiel$husuums
domslme Taslumsesnuuusz 14 TsunsuTuntsmasmsian vaznfouitvudu
Fuanunis dannsndauansifibuimeenduoun i Tanlszane 451% 39.15%
uaz 7.28% o AnuBNMaAe 2.44GHz, 3.55 GHz unt 5.08 GHz mudiAy damunio
ATOUAQUETUNITNIIIUYBY WLAN (IEEES02.11 ab/g), IMT advance system M3B
ssuuftems Wmsindougnil 4 uay WiMAX [EEE 802,160

increased Four Embedded Triangular Stub. The proposed antenna has been designed for PCS
1900, UMTS, WLAN 802.11 a/b/g Bluetooth and 802.16 WiMAX applications, with & cost-
effective FR4 suk The | results of the

F ted prototype are presented and
also compared with simulation results using a IE3D Program. It is found that the proposed
antenna is accessible to bandwidth about 147.70% and antenna have bandwidth to increase

about 14.81%

Na111.50 - 12,10 w.

trwe'lmﬂimﬁ'}n1’5qétnﬁuuﬁmﬁnumﬁ'wi';ﬁmn]’s‘uqum‘fu;dmnm
dmiudszgndldamusnandusuniia
5And ufnii Syswa wanes unz S0 1§89
audivilimusmssenuyumueinmvesdaiesdmandy Aszuniwdtiins
Huguafuglwinnedminlzgndldousunmbuoun i Taoldimatiaiinman:
nsnavasugiialeuuaveuua maiuadugy dmdssiudhi iy Tdsunsy
(Computer Simulation Technology: CST) ey BuRumTILYTIAY IAsauRqums ¥
swbnnnuiuounieds  (Ulre-wideband:  UWB)  maudadimuatas  (Federal
Communications Commission: FCC) 43il¥23n21i8 3.1 - 10.6 GHz. Tan1¥lumsasnuun
unz i dmoeImAd Uy rﬂnﬁ'ru1nmnmmnmiuulmnmﬂmm:nu HRRINNT
Hasavuiensudouivinninnsiaeis wuifiunn Tl hmaderfuez
dufumsuuudininssunqu nisl¥nudweniuountadeifeans Taoiidr 161.37%

(1.38 - 12.91 GHz.)



mINanNmuIMATeITUMAsNMUIMNT s uMsmeh FyeusEnuINIULIOUANNIN IR

matnaaunuudeilmumdsusuaany

The Development of a Broadband CPW-Fed Equilateral Decagon Slot Antenna

With Four Embedded Triangular Stubs
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Abstract

This paper is presented an improved cpw-fed equilateral
decagon slot antenna structure. The proposed antenna design is fed by a
coplanar waveguide and, the impedance bandwidth equilateral decagon
slot antenna (EDSA) is improved by modify Four embedding Triangular
Stub on exciting stub. The proposed antenna has been designed for PCS
1900, UMTS, WLAN 802.11 a/b/g Bluetooth and 802.16 WiMAX
applications, with a cost-effective FR4 substrate. The experimental
results of the constructed prototype are presented and also compared
with simulation results using a IE3D Program. It is found that the

proposed antenna is accessible to impédance bandwidth about 147.70%

(1.71 GHz - 11.60 GHz) and antenna has impédance bandwidth to
increase about 14.81%. The radiation patterns of the proposed antenna
shown good agreement between the simulation and measured results,

and provide nearly bidirectional in y-z plane over all range.

Keywords: slot antenna, CPW-fed, Embedded Stubs
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King Mongkut’s University of Technology North Bangkok

Srinakharinwirot University

King Mongkut's Institute of Technology Ladkrabang
King Mongkut's Institute of Technology Ladkrabang
Dhurakij Pundit University

Mahanakorn University of Technology

South East Asia University

Mahanakorn University of Technology
Srinakharinwirot University

Chulalongkorn University

Chulalongkorn University

Chulalongkorn University

Thammasat University

Prince of Sonkla University

Rajamangala University of Technology Thanyaburi
Walailak University

Khon Kaen University

South-East Asia University

King Mongkut's University of Technology North Bangkok

King Mongkut's Institute of Technology Ladkrabang
Kasetsart University

Eastern Asia University

Mahidol University

Chulalongkorn University

Mahidol university
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Reviewers Affiliations

Denchai Worasawate Kasetsart University

Duang-arthit Srimoon Rangsit University

Ekapon Siwapomnsathain King Mongkut's University of Technology Thonburi
Issarachai Ngamroo King Mongkut's Institute of Technology Ladkrabang
Itarun Pitimon Rajamngala University of Technology Thanyaburi
Ittipong Chaisayun South-East Asia University

Jakkree Srinonchat Rajamngala University of Technology Thanyaburi
Jeerasuda Koseeyaparn King Mongkut's Institute of Technology Ladkrabang
J iraslak Chan\;ﬁtitum_ ‘s , : King Mongkuts University of Technology North Bangkok
Jirasuk Vilasdechanon Chiang Mai University

Jitkomut Songsiri ; Chulalongkorn University

Jukkrit Tagapanij Mahanakorn University of Technology

Kamon Jirasereeamornkul King Mongkut's University of Technology Thonburi
Kampol Woradit Srinakharinwirot University

Kampre’e Thiravith Siam University

Kanadit Chetpattananondh Prince of Songkla University

Kanat Poolsawasd Mahidol University

Kaﬁchana Silawarawet Siam University

Kasem Utaikaifa University of the Thai Chamber of Commerce
Keerati Chayakulkheeree Sripatum University

Khanittha Kaewdang Ubon Ratchathani University

Kiatiyuth Kveeyarn Kasetsart University

Kittiphong Meesawat Khon Kaen University

Kittisak Tripipatpornchai Rangsit University

Kittiwann Nimkerdphol Rajamangala University of Technology Thanyaburi
Kobchai Dejhan King Mongkut's Institute of Technology Ladkrabang
Komsan Hongesombut Kasetsart University

Komson Daroj Ubonratchathani University



Reviewers

Korporn Panyim

Kosin Chamnongthai
Krischonme Bhumkittipich
Krissada Asavaskulkeit
Krit Angkeaw

Kulyos Audomvongseree
Kunnthphong Srisathit

Kuspymal Chalermyanont

Mana Sriyudti{sak .f‘; ;

Manop Aorpimai

Mitchai Chongcheawchamnan

Miti Ruchanurucks
 Monai Kairiksh
Mongkol Konghirun
Montree Siripruchyanun
Montree Kumngern
Montri Karnjanadecha
Montri Somdunyakanok
Naebboon Hoonchareon
Nalin Sidahao

Nalinrat Witsawakitti
Napat Sra-ium

Nararat Ruangchaijatupon
Narong Yoothanom
Narong Buabthong
Narongrit Sanajit
Nathabhat Phankong

Natham Koedsamang
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Affiliations

Mabhidol University

King Mongkut's University of Technology Thonburi
Rajamangala University of Technology Thanyaburi
Mahidol University

King Mongkuts University of Technology North Bangkok
Chulalongkorn University

Mahanakorn Univeristy of Technology

Prince of Songkla University

Chulalongkorn University

Mahanakorn University of Technology

Prince of Songkla University

Kasetsart University

King Mongkut's Institute of Technology Ladkrabang
King Mongkut's University of Technology Thonburi
King Mongkut's University of Technology North Bangkok
King Mongkut's Institute of Technology Ladkrabang
Prince of Songkla University

Siam University

Chulalongkorn University

Mahanakorn University of Technology

Siam University

King Mongkut's Institute of Technology Ladkrabang
Khon Kaen University

Sripatum University

Thammasat University

Mahankorn University of Technology

Rajamangala University of Technology Thanyaburi

Kasembundit University



Reviewers

Nattavut Chayavanich
Nattha Jindapetch
Natthaphob Nimpitiwan
Natthawuth Somakettarin
Nimit Boonpirom

Nipat Jongsawat

Nisachon Tangsangiumvisai
Nitipong Panklang
Norrarat Wat.t.aiﬁamo'égkho]
Norrarat Wattanamongkhol
Nuntiya Chaiyabut

Opas Chutatape

Paitoon Rakluea

Pakit Suwat

Pakorn Kaewtrakulpong
Panavy Pookaiyaudom
Panthep Laohachai
Pasawee Srimode
Peerapol Jirapong
Peerapol Yuvapoositanon
Peerawut Yutthagowith
Peerayot Sanposh
Pennapa Pairodamonchai
Petch Nantivatana

Phaisan Ngamjanyaporn
Phaisarn Sutheebanjard
Phakkawat Jantree

Phichet Moungnoul
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Affiliations

King Mongkut's University of Tecnology Thonburi
Prince of Songkla University

Bangkok University

Rajamangala University of Technology Thanyaburi
Sripatum University

Siam University

Chulalongkorn University

Rajamangala University of Technology Thanyaburi
Chulalongkorn University

Chulalongkorn University

Bangkok University

Rangsit University

Rajamangala University of Technology Thanyaburi
Siam University

King Mongkut's University of Technology Thonburi
Mahanakorn University of Technology

Dhurakij Pundit University

Sripatum University

Chiang Mai University

Mahanakorn University of Technology

King Monkut's Institute of Technology Ladkrabang

Kasetsart University

King Mongkut's University of Technology North Bangkok

Sripatum University
Rangsit University
Siam University
Rajamangala University of Technology Suvarnabhumi

King Monkut's Institute of Technology Ladkrabang



Ve NITANUNANY

mstszgadnmamadnanssalvih adai 34

Reviewers Affiliations
Phumin Kirawanich Mabhidol University
Pichai Aree Thammasat University
Pichet Wisartpong Mahanakorn University of Technology
Pinit Jitjing Rajamangala University of Technology Thanyaburi
Pinit Thepsatorn Sl:_i_nakharinwirot University
Pipat Prommee King Monkut's Institute of Technology Ladkrabang
Pisit Vanichchanunt King Mongkut's University of Technology North Bangkok
Pisitl Wisutmetheekorn Mahanakorn University of Technology
Piya Warabur.ffs'xwees_ﬁk___ ) Bangkok University
Pongsawat Ko.tchapoom , Eastern Asia University
Pongsack Promwong : Mahanakorn University of Technology
Poonlap Lamsrichan Kasetsart University
* Pornchai Phukpattaranont Prince of Songkla University
Prajuab Pawarangkoon Mahanakorn University of Technology
Pramin Artrit Khonkaen University
Pranchalee Rattanasakornchai King Mongkut's University of Technology Thonburi
Prasopchok Hothongkham Siam University
Prayoot Akkaraekthalin King Mongkut's University of Technology North Bangkok
Preecha Kocharoen Sripatum University
Promsak Apiratikul Rajamangala University of Technology Thanyaburi
Puangtip Phadungrot Mahanakorn University of Technology
Punyaphat Phumiphak Mahanakorn University of Technology
Punyawi Jamjareekul Dhurakij Pundit University
Rachu Punchalard Mahanakorn University of Technology
Rangsipan Marukatat Mahidol University
Rawid Banchuin Siam University
Rungsimant Sitdhikorn Mahanakorn university of Technology

Sakchai Thipchaksurat King Mongkut's Institute of Technology Ladkrabang
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Reviewers Affiliations

Sakorn Po-ngam King Mongkut's University of Technology Thonburi
Saliltip Sinthusonthishat Mahanakorn University of Technology

Samphan Phrompichai Mahanakorn University of Technology

Samroeng Hintamai Sripatum University

Sanchai Dechanupaprittha Kasetsart University

Sangsuree Vasupongayya Prince of Songkla University

Sanun Srisuk Mahanakorn University of Technology

Saragwan Wongsa King Monkut's University of Technology Thonburi
Sawat Bunnjgﬁeht e Mahanakorn University of Technology

Seangrawee Bluakaew | King Mongkut's Institute of Technology Ladkrabang
Sermsak Uatrongjit . Chiang Mai University

Sirichai Dangeam Rajamangala University of Technology Thanyaburi
Sirivit Taechajedcadarungsri Khon Kean University

Siriwich Tadsuan South East Asia University

Sittiporn Petchakit Siam University

Somboon Nuchprayoon Chiang Mai University

Somboon Sooksatra Rangsit University

Somchai Biansoongnern Rajamangala university of technology Thanyaburi
Somchai Hiranvarodom Rajamangala University of Technology Thanyaburi
Somchat Jiriwibhakorn King Mongkut's Institute of Technology Ladkrabang
Somkiat Piangprantong South-East Asia University

Sommart Sang-Ngern Mahanakorn Univesity of Technology

Somnida Bhatranand Mahidol University

Sompong Toomsawude Siam University

Somying Thainimit Kasetsart University

Somyot Kaitwanidvilai King Mongkut's Institute of Technology Ladkrabang
Songkran Kantawong Bangkok University

Songphol Kanjanachuchai Chulalongkorn University
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Reviewers

Sorawat Chivapreecha
Suchada Sitjongsataporn
Suchart Yammen
Suchin Trirongjitmoah
Suksun Nungam
Sumate Naetiladdanon
Sumrit Hungsasutra
Suneat Pranc:nsatit
Supachai Vofﬁ‘;ﬁojpisrﬁt,_ .
Supannika Walttana
Supatana Auethavekiat
Supattana Nirukkanaporn
" Supawadee Swatdiponphallop
Surachai Chaitusaney
Surapan Airﬁhaiboon
Surapol Jantorn
Surapong Suwankawin
Suree Pumrin

Suthee Rukkaphan
Suwat Pattaramalai
Thanapong Thanasaksiri
Tanet Wonghong

Tanin Duangjan
Tasanee Chayavanich
Tawan Phurat
Thamvarit Singhavilai
Thanadol Pritranan

Thanakorn Namhormchan
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Affiliations

King Mongkut's Institute of Technology Ladkrabang
Mahanakorn University of Technology

Naresuan University

Ubon Ratchathani University

King Mongkut's University of Technology North Bangkok

King Mongkul's University of Technology Thonburi
Khon Kaen University

Kasetsart University

Thammasat University

Naresuan University

Chulalongkorn University

Rangsit University

Khon Kaen University

Chulalongkorn University

King Mongkut's Institute of Technology Ladkrabang
Sriputum University

Chulalongkorn University

Chulalongkorn University

Kasembundit University

King Mongkut's University of Technology Thonburi
Chiang Mai University

Bangkok University

Srinakharinwirot University

King Mongkut's University of Tecnology Thonburi
Siam University

Mahidol University

Mahidol University

Eastern Asia University
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Thanapat Promwattanapakdee

Thanathip Sum-Im
Thavatchai Tayjasanant
Theerapol Muankhaw
Theerayod Wiangtong
Theerayut Janjaem
Thidarat Tawsook
Thumrongrat Amornraksa
Toempong P]‘;étchak‘&» _
Tomorn Soonthornnapa
Thaschagon Onboonuea
Tuchsanai Ploysuwan

" Uksit Mankong
Veera_chai Malyavej
Vichai Saelee

Vijit Kinnares

Vinai Silaruam

Viriya Pichetjamroen
Virote Pirajnanchai
Vladimir Buntilov
Vorapong Silaphan
Vuttipon Tarateeraseth
Vyapote Supabowornsatien
Walisa Romsaiyud
Wanchai Chankaipol
Wanchai Chimchavee
Wanchai Pijitrojana

Wanchai Subsingha
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Affiliations

Sripatum University

Srinakharinwirot University

Chulalongkorn University

Rajamangala University of Technology Thanyaburi
Mahanakorn University of Technology
Kasembundit University

Bangkok University

King Mongkut's University of Tecnology Thonburi
King Mongkut's Institute of Technology Ladkrabang
Siam University

Eastern Asia University

Siam University

Chiang Mai University

Mahanakorn University of Technology

South-East Asia University

King Mongkut's Institute of Technology of Ladkrabang

Mahanakorn University of Technology

King Mongkut's Institute of Technology Ladkrabang
Rajamangala University of Technology Thanyaburi
Mahidol University

Mahanakorn University of Technology
Srinakharinwirot University

Siam University

Siam University

Sripatum University

University of the Thai Chamber of Commerce
Thammasat University

Rajamangala University of Technology Thanyaburi
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Reviewers Affiliations
Wanchak Lenwari King Mongkut's University of Technology Thonburi
Wannarat Suntiamorntut Prince of Songkla University
Warayut Kampeerawat Mahanakorn University of Technology
Watcharachai Wiriyasuttiwong Srinakharinwirot University
Watis Leelapatra Khon Kaen University
Wattanapong Kurdthongmee Walailak University
Weerapun Rungseevijitprapa Chulalongkorn University
Wekin Piyarat ; Srinakharinwirot University
Werachet K}‘;zin—ngc?n,_ ' ) King Mongkut's Institute of Technology Ladkrabang
Werapon Chiracharit King Mongkut's University of Technology Thonburi
Wichit Krueasuk ; Sripatum University
Widhyakorn Asdornwised Chulalongkorn University
 ‘Wijittra Petchakit Walailak University
Wiklom Teerapabkajorndet Prince of Songkla University
Wilaiporn Lee King Mongkut's University of Technology North Bangkok
Winyu Sawaengsinkasikit Kasembundit University
Wipavan Narksarp Siam University
Worakarn Wongsaichua Ubon Ratchathani University
Worapol Pongpech Dhurakijpundit University
Wuthiporn Loetwassana Mahanahorn University of Technology
Yodchanan Wongsawat Mahidol University
Yongyuth Naras Siam University
Yotaka Chompusri King Mongkut's University of Technology North Bangkok
Youthana Kulvitit Chulalongkorn University
Yutana Chongjarearn Dhurakij Pundit University
Yuttana Kumsuwan Chiang Mai University
Yuttapong Jiraraksopakun King Mongkut's University of Technology Thonburi

Ong-Art Sadmai Rajamangala University of Technology Thanyaburi
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