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ABSTRACT

This paper presents a circularly polarized microstrip antenna used
for 2.4 GHz WLAN applications. The designed antenna consists of a
circular patch fabricated on FR-4 substrate with a V-shaped slot
carved on its surface and a circular metal plate (reflector). The
antenna substrate is stacked above the reflector by a small distance.
The antenna size and positions of the two feeding ports using
coaxial cables are optimized to have a circularly polarized antenna
with resonant frequency at 2.44 GHz, 8.43-dBi peak gain, and the
isolation between the two ports below -20 dB. The simulation results
show good agreement with the measurement. The proposed antenna
can be used for 2.4 GHz wireless access points (APs) with 2x2
multiple-input multiple-output (MIMO) antenna systems.

TOM TAT

Ngi dung bai viét ndy trinh bay vé mét anten vi ddi phdn cuwc tron
cho vmg dung WLAN ddi tan 2,4 GHz. Anten dugc thiét ké bao gom
mot tam mach in FR-4 hinh tron véi mét khe dwoc khdc hinh chiz V
va mot tam kim loai hinh tron (tcfm phan xa). Ban mach in FR-4
dwge dat cach tam phan xa mot khoang cach nho. Kich thuoc cia
anten va vi tri dat 2 ngo vdo (port) tiép tin hiéu su dung cdp dong
truc dwoc 161 wu dé cé dwoc séng phan cuwc tron, tan so cong huwong
2,44 GHz, d¢ loi dinh 8,43-dBi, va do cach ly gitta 2 ngé vao dudi —
20 dB. Cdc két qua mé phong phit hop véi két qua do dac thiee té.
Anten ciing c6 thé dwoc sit dung nhw mét anten phin cuc kép cho
cdc access point (AP) dai tan 2,4 GHz c6 hé thong anten MIMO
2X2.

1 GIOI THIEU

vo tuyén hién dai. Anten vi dai 1a loai anten

Trong cac hé théng thong tin khong day,
chét luong tin hiéu phu thudc rat nhiéu vao hé
thong anten thu phat. Dic biét, loai anten vi
dai (microstrip antennas) voi dic diém nho
gon, chi phi ché tao thép, d0 loi kha cao, dugc
str dung phé bién trong cac hé thong thong tin
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dugc dé& xuit dau tién boi G. A. Deschamps
vao ndm 1953 [1], sau d6 nhanh chong dugc
phat trién, dién hinh nhu: Wong, K. L. thiét ké
anten planar cho h¢ thong truyén théng khong
day [2], T. G. Abo-Elnaga, E. A. F. Abdallah,
and H. El-Hennawy thiét ké anten phan cuc
tron bang rong cho by doc thé RFID (radio —
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frequency identification) dai tan sé 2,4 GHz
[3], Dau-Chyrh Chang, Bing-Hao Zeng, and
Ji-Chyun Liu véi thiét ké anten mang hi¢u suat
cao [4]. Anten vi dai c6 nhiéu dang cdu trac,
c6 d6 loi va kiéu phan cuc song khac nhau c6
thé duoc thiét ké tuy theo ting tng dung cu
thé [5].

Bén canh do, song dién tir c6 phan cuc tron
dugc xem la mét trong cac giai phap c6 hiéu
qua dé lam giam anh huong cua hién tuong
phan xa da duong (multipath fading) va dac
biét phu hgp cho truong hgp nguoi st dung di
chuyén véi tram phat séng c6 dinh. Pa c6
nhiéu bai bao gigi thiéu cac loai anten phan
cuc tron duge coéng bd trong thoi gian qua,
chang han nhu V. G. Kasabegoudar and K. J.
Vinoy thiét ké anten vi dai bang rong tiép dién
roi ¢6 phan cuc tron [6], S. A. Malekabadi vdi
anten phan cyc tron st dung mot duong tiép
dién [7]. Noi dung bai viét nay trinh bay viéc
thiét ké mot anten phan cuc tron, c6 do loi cao,
tiép dién bang cap ddng truc voi 2 ngd vao tng
dung cho hé théng WLAN dai tan 2,4 GHz.
Véi khe khic hinh chit V trén tim buc xa bang
vat ligu mach in FR-4, do cach ly gitra 2 ngo
vao cua anten (Syp, Sy1) duoc cai thién khoang
6 dB so Vi loai anten khong c6 khe khac chir
V trén tam buc xa FR-4. Ngoai ra, anten duoc
thiét ké co thé duoc s dung nhu mot anten
phan cuc kép (dual polarization) trong thiét bi
thu phat WLAN véi hé thdng MIMO 2x2. Két
qua md phong trén may tinh (cac thong sd tan
Xa 811, 822, 812, 821) du’()’C so sanh vai két qua
do dac thuc té. Do loi cia anten ciing duoc
kiém chiing thuc té thong qua viéc do dac va
so sanh str dung AP véi anten ¢ do loi 4 dBi.

2 THIET KE

Céc kich thude cing hing s6 dién moi va
ky thuat tiép dién cua anten 13 nhimg van d¢
quan trong trong viéc thiét ké anten noi chung
va anten vi dai noi riéng [8][9][10]. Thay d6i
hing sé dién méi, diéu chinh vi tri tiép dién
cung viée tinh toan cac thong sé k¥ thuat trén
co s& 1y thuyét dé dua ra cac kich thudc ban
dau cho viéc thiét ké anten chi mang tinh wdc
lugng. Tur cac thong sé nay ta sé& dua ra cac
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thong sé t6i uu bang cach md phong anten sir
dung phan mém Ansys HFSS [11].

Céc thong sb 1y thuyét ban dau cua anten
dia tron [2] [5]:
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Dé cai thién do cach ly gitra hai ngd vao
cta anten, mot khe khic hinh chir V duoc tao
trén nén tim mach in FR-4. Hinh dang va kich
thuéc cua khe khac hinh chit V duge xac dinh
bang phuong phap tbi wu hoa.
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Qua qua trinh hiéu chinh cac kich thudc
clia anten trén phan mém mé phong HFSS
nham dat duoc cac yéu cau da dit ra, cac kich
thudc t6i wu cua anten dat duge nhu sau:
tam dia phan xa bang kim loai c6 ban kinh
r, =55 mm, ban mat dia buc xa FR-4 ban kinh
a = 28.6 mm dat phia trén tam kim loai mot
khoang khéng (&,) h, = 6 mm, tim mach in
FR-4 c¢6 hang s6 dién moi & =4.6, do day
h, = 1.6 mm. Mt trén nén tim mach in FR-4
khac mot khe hinh chit V va mot hinh tron tai
tdm cO céc kich thudc r, = 3 mm, b = 10 mm,

Z

Ban mat tron

¢ =13 mm, d = 4 mm. Céu tric chi tiét duoc
the hi¢n ¢ Hinh 1 va Hinh 2.

Bang ky thuat tiép tin hiéu bang cap dong
truc v6i 2 ngd vao trén duong vudng goc qua
tam, cach tdim mot khoang ro = 13 mm nhu &
Hinh 2. Céc kich thudc ciia anten dugc ti wu
dé dat duoc sy phdi hop tro khang 50 Q tai cac
ngd vao, phan cuc tron cong huong tai tan sb
2,44 GHz, va cac thong sé nhu: d6 lgi, suy hao
phan xa, cach ly gilta hai ngd vao dat duoc
nhu yéu cau da dit ra.

I

Tam phan xa

\ Cap dong truc

Hinh 1: CAu triic miit bén cia anten dia tron

TAm phan xa

Ban mat tron

Hinh 2: Céu triic mit trén cia anten dia tron
3 KET QUA MO PHONG VA PO PAC

Anten dugc thiét ké va mo phong trén phan
mém Ansys HFSS. Céc thong s tan xa S dugc
do dac bing may Vector Network Analyzer —
R&S ZBVS. Tir két qua mo phong va do dac
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dugc thé hién qua cac hinh cho ta mét anten
phan cyc tron tan s6 cong huong tai 2,44 GHz,
do loi dinh 8,43 dBi (Hinh 3, Hinh 4), hé sb
phan Xa Sq1 va Sy, 1a — 30 dB (Hil’lh 5, Hinh 6)
Do cach ly giira hai ngd vao S;, va Sy; theo mo
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phong so sanh véi két qua do dac dugc trinh
bay & Hinh 7. Ty s6 song dung tai hai ngd vao
1 va 2 1a 1.06 (Hinh 8a, va 8b), goc bup song
chinh cua anten 1a 60°, bing thong cta anten 1a
200 MHz.

Ngoai ra, dé kiém nghiém thuc té vé do loi,
anten dwoc gan vao mot access point WLAN
dai tan 2,4 GHz, chuan N ¢6 tinh ning MIMO
2x2 (voi 2 anten buc xa toan hudng do6 loi 4
dBi). Két qua do dac cuong do trung binh cua
tin hiéu RF thu dugCc & moi truong c6 fading
manh cda anten dia tron va anten toan hudng
lan luot 1a —55 dBm va — 62 dBm (Hinh 9), va
mdi trudng c6 fading yéu cia anten dia tron va
anten toan huéng lan luot 1a —65 dBm va —72
dBm (Hinh 10). Phan mém Netstumbler [12]

cai dat trén may tinh xach tay duoc st dung
trong cac do dac nay. Két qua mé phong &
Hinh 11 ciing cho thay anten dé nghi, véi khe
khic chit V trén tim birc xa FR-4, c6 d6 cach
ly Si» (Sz) trong dai tan s6 2,4 ~ 2,5 GHz
duogc cai thién khoang 6 dB so véi loai anten
khong c6 khe chir V.

Két qua mo phong céac thong $6 S11, So» phu
hop vai s6 lidu do dac thyc té. Két qua do dac
thuc nghiém ciing cho thdy cuong do tin hiéu
WLAN thu dugc cua anten dia tron tdt hon so
véi truong hop st dung cap anten toan hudng
d6 loi 4 dBi. Nhu vy, co thé két luan anten
dugc thiét ké c6 do6 dinh hudng, ty sd song
dtrng, bang thong va do cach ly gitra hai ngd
vao dat yéu cAu dit ra ban dau.

Radiation Pattern 1
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Hinh 4: P thi birc xa dang 3D ciia anten
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Hinh 10: Két qua do cuong d tin
hiéu WLAN trong moi trwong
fading yéu

R SR e e
Anten dia tron

-
Anten toan hwong

T T T T
[—Co khe chu Vv

‘ = m mIKhong co khe chu V|

10 ’-al—-ll“-"é—
snt L}
s
g 15 227"
N - “
(7; “‘ ‘/
e ot
-20 L] > \‘ v‘
a .
e \‘ ¢"
O
.25 h L&Y ' \ "’ ,
v .
" gt /
-30 s
-35
2 2.1 2.2 2.3 2.4 25 2.6 2.7 2.8 2.9 3

Frequency [GHz]

Hinh 11: Két qua mé phéng S (S;1) V6i tim bire xa ¢6 va khong c6 khe chir V

4 KET LUAN

M6t anten phan cuc tron da duoc thiét ké
cho tng dung WLAN dai tan 2,4 GHz. Két
qua vé do loi, tan sb cong huang, hé sé phan
Xa, d6 cach ly gitta 2 ngd vao thu dugc bing
md phong sir dung phan mém Ansys HFSS
kha phu hop voi két qua do dac thyc té. Biéu
d6 ching t6 anten duoc thiét ké dat cac yéu
ciu da dé ra vé do loi, va cac thong sb tan xa
S. Anten nay co thé duoc su dung nhu mot
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anten phan cuc kép cho cac access point
WLAN 2,4 GHz véi hé thong anten MIMO
2X2.

LOI CAM TA

Tac gia chan thanh cam on can by phu
trach Phong Thi nghiém Anten va Si€u cao
tan, Truong Pai hoc Bach Khoa Tp. HO Chi
Minh, da h tro trong viéc do dac cac thong sb
cua anten.
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