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THIET KE ANTEN KHE HINH CHU NHAT CHO UNG DUNG WLAN 2.4GHz
Nguyén Thi Ngoc Nwong, P Hiru Hau, Lwong Vinh Quéc Danh

Tém tdt: Bai viét nay trinh bay vé thiét ké anten khe hinh chit nhét phan cwe ngang cdp nguon don bang réng cho iing
dung WLAN 2.4 GHz. Anten dwoc thiét ké bang ong nhém hinh chit nhét ¢é do réng 99mm, chiéu cao 42mm va day 1.2mm
Vi cdc khe chi nhét dwoc khdc trén bé mdt 5ng nhom. Cac thong $6 cua anten da dwoc t6i wu nham dat dwoc mét anten
khe hinh chit nhdt phan cuc ngang tai dai tan ciia WLAN 2.4 GHz, d¢ loi cuc dai anten dat 12.643 dB, bang thong hoat
déng dat 175.3 MHz. Két qua mé phéng va do dac la khd phit hop nhau.

Tir khod: Anten khe, ong din séng, phin cwc ngang, WLAN

DESIGN OF A HORIZONTALLY POLARIZED RECTANGULAR FOR
2.4GHz WLAN APPLICATION

Nguyen Thi Ngoc Nuong, Do Huu Hau, Luong Vinh Quoc Danh

Abstract: This paper presents the design of a horizontally polarized rectangular waveguide antenna with longitudinal
slotted arrays for 2.4 GHz WLAN applications. The designed antenna is an aluminium rectangular tube with the dimensions
of 99mm x 42mm x 1.2mm (L x W x T). All parameters of antenna has been optimized in order to have a horizontally
polarized waveguide antenna at WLAN 2.4GHz band. This antenna has maximum gain of 12.643 dB, and bandwidth of
175.3 MHz. Measured results of the fabricated antennas agree rather well with simulated ones.
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I. GIOI THIEU
Nhitng anten khe dng dan séng thuong duoc

st dung nhu nhiing anten song viba da hudng.
Theo Watson, mang khe dugc phat minh vao nam
1943 tai dai hoc McGrill & Montreal. Diém ndi
bat cia nhiing anten nay la sy phan cuc ngang
va d6 loi da hudéng xung quanh goc phuong vi.
Chung ciing don gian, manh mé& va kha dé& dé xay
dung. Anten khe dng dan séng dugc ciu tao tir
mot 6ng dan song chir nhat hodc tron, trén thanh
6ng duoc cit 1 hodc nhiéu khe c6 d6 dai béng nira
budc song (khe nura budc song). Thong thuong,
khi dung dng dan song chit nhat thi dang song
kich thich 1a song H10 con khi dung éng dan séng
tron thi dang song kich thich 1a song H11

I. NOI DUNG NGHIEN CUU

2.1. Tong quan Anten khe

Chiéu rong khe (Slot Width) chiéu rong can
thiét cho mdi khe 14 rit nho so véi chiéu dai va
bang c6 kich thudc ty 1& 1:9 so voi chiéu dai.
Néu tang chiéu rong qué 16n thi né s& gay ra hién
tuong ngat dong. Chiéu rong cua khe duoc gidi
han trong khoang dén [1].

Khoang cach tir tdm dén khe (Slot offset)
khoang cach nay c6 gid tri 16n hon , néu giam
khoang cach nay thi bang thong s& 16n hon va tan
s6 cit cao hon. Nguoc lai, néu ting khoang cach
nay thi biang thong s& bi thu hep va tan so cit thap
hon hon [1].

Khoang cach gitra tdm cua hai khe (Spacing
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between Slot Centers) khoang cach can thiét giira
hai khe 1a ' Ag. Néu khoang cach nay thay doi
n6 gy ra su dich chuyén tan s6 hoat dong. Ting
khoang cach 1am giam tan s6 hoat dong cta anten
va giam khoang cach sé& 1am ting tan s6 hoat dong
ctia anten. Khoang cach nay c6 thé thay d6i mot
lugng 1a 20 Ag theo ca hai huéng ma khong anh
huong dén thong sb cua anten [1].

Chiéu dai Feed (Feed Length) khi thay d6i
chiéu dai Feed s& lam anh hudng t6i tan sb
hoat dong, ty sb song dung dién ap va su phdi
hop tré khang gitta duong cap ddng truc va
dng dan song[1].

buong kinh Feed (Feed Diameter) khi duong
kinh rong c6 khuynh hudng 1am tang dai ting hoat
dong, duong kinh gidm c6 khuynh hudng lam
giam dai ting hoat dong. Thong thudng thi ty 16
gitra duong kinh véi chiéu dai 1a 1:15[1].

Vi tri Feed (Feed Location) vi tri cua Feed so
v6i diém dau trén ong din séng c6 thé 1a % Ag
hodc s Ag[1].

D3 c6 nhiéu bai bao gioi thi€u cac loai anten
khe dng dan séng duoc cong b trong thoi gian
qua, ching han nhu M. Al-Husseinil, A. El-Hajj
2, and K. Y. Kabalan 2 thiét ké anten 10 khe hinh
ellip trén 6ng dan song hoat dong & tan sé 3GHz,
truyén song theo mode TE10 [2], Rashid Ahmad
Bhatti, Amna Ikram, Jahangir K Kayani thiét
ké anten 18 khe chit nhat trén 6ng din song cap
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ngudn bang cap dong truc, hoat dong & tan sd
16.5GHz [3], Andries Johannes Nicolaas Maritz
thiét ké anten 20 khe chir Z trén dng din song
WR75 hoat dong ¢ tan s6 10.5 GHz [4]. Noi
dung bai viét nay trinh bay viéc thiét ké mot
anten khe dng dan séng hinh chit nhat phan cuc
ngang c6 do loi cao tiép dién bang cap dong
truc vao ung dung cho hé théng WLAN dai tan
2.4 GHz, khao sat sy anh huong ciia viéc gin
thém hai canh hai bén dén cic thong sé do loi,
d6 rong bap song (HPBW), dong thoi tién hanh
nghién ctru va thuc nghiém viéc ché tao mot
antenna Ong dan song st dung loai dng nhom

chit nhat thwong pham phd bién trén thi truong.
Anten duogc thiét ké c6 do loi 16n hon anten
toan hudng ciia access point khoang 10 dB. Két
qua md phong trén may tinh thong sé tan xa S11
dugc so sanh véi két qua do dac thuc té. Do loi
clia anten ciing dugc kiém ching thyc té thong
qua vi¢c do dac va so sanh sir dung access point
vo1 anten ¢6 do loi 2 dBi.

2.2. Thiét ké

Anten duoc thiét ké da trén dng nhom hinh chir
nhat nhu Hinh 1 va duoc khic 4 khe song song va
1éch nhau trén mat b xa, véi dai tan hoat dong la
2.4 GHz - 2.5 GHz, dugc phan cuc théng.

150 300 (mm)

Hinh 1: Hinh dang anten dugc thiét ké trén phﬁn mém HFSS

Tinh toan cac thong s va kich thudc ciia anten
khe: Viéc xac dinh cac kich thuéc, cac thong sb
va k¥ thut tiép dién cuia anten 1a quan trong trong
viéc thiét ké anten noi chung va anten khe noi
riéng. T cac thong sb nay ta s& dua ra cic thong
s t6i uu bang cach mo phong anten sir dung phan
mém Ansoft HESS [9].

Bude 1: Tinh budc song & tan sd cit (cut-off
wavelength, Ac)

Dé xac dinh bude song Ac o tin sd cit ta sir
dung cong thirc 4.1 trong d6 m 1a sd /2 thay d6i
doc theo chiéu rong a ciia mit trong dng nhom,
con n 1a s6 A/2 thay dbi doc theo chidu cao b cua
mat tron dng nhom.

I b=a

A
A

a=99

Hinh 2: Kich thuéc ng nhom
2

m 2.1)

Do truyén séng theo mode TE10 nén ta co

A, =

m=1,n=0, thé m,n vao 1.1 ta duoc Ac = 2a

=> Ac=2x99=198mm

Buée 2: Tinh budc séng 6ng dan song
(waveguide wavelength, Ag)

Gia tri Ag dugc xac dinh theo biéu thirc sau:[5],

[6], [7], [8] B

- ) 2
A

c

ﬂ:

Vi A 1a bude song trong khong gian ty do &
tan so trung tam 2.45GHz

A=< _ 310" —122 45mm (2.3)
7 245.10°
¢=3x10" [m/s]: 1a van tdc anh sang.
f=12.45GHz
Thé A va Ae vao 2.2 ta duoc
4128 15580mm
1_[12245)“
198
=>4 = 15582 38 96mm
4
=4 15582 27 91mm
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Thong s thiét ké ban dau ctia anten 4 khe ong
dan soéng hinh chit nht nhu sau:
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Hinh 3: Vi tri va kich thudc khe trén 6ng din séng
Bang 1: Tong hop kich thudc da tinh cua anten
thiét ké ban dau

Tén Phuong phap Kich thude
xac dinh
Slot Length 22 61.23 mm
Slot Offset 25.97mm
2/6
Slot Width 1:9 6.8 mm
Slot Spacing /2 77.91mm
End Plate 2/4 38.96mm
Front Plate 2/4 38.96mm
Feed Length b/2 21mm
Feed Width 1:15 1.4mm
Length 3Ag 467.46mm

To1 wu cac thong so6 k¥ thuat cho anten: tir cac
thong s d tinh toan, ta dung phan mém Ansoft
HFSS [9] dé thiét ké va mo phong anten sao cho
dat céac tiéu chudn anten di dé ra bang cach thay
dbi 1an luot timg thong sb can thiét

Bang 2: Kich thudc anten di duoc t6i wu hoa
phan mém Ansoft HFSS
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Tén Kich thudce
Slot Length 58 mm
Slot Offset 25.97 mm
Slot Width 6.44 mm

Slot Spacing 77.91 mm
End Plate 38.96 mm
Front Plate 38.96 mm
Feed Length 30 mm
Feed Width 2 mm
Length 467.46mm

III. KET QUA MO PHONG VA PO PAC

Hinh 4: Anten duoc thiét ké trén phan mém HFSS
D¢ dinh hudng (Directivity):

@ (DirTatal)

400 (mm)

Hinh 5: D6 dinh hudng cua anten

D¢ dinh huéng cuc dai cia anten 1a 12.643 dB.

Do loi (Gain):

Hinh 6: P66 101 cuia anten




Do loi cuc dai cua anten la 12.651 dB.
Do thi buc xa (Radiation Pattern):

Neme | T | Ang | Mg
00000 | 000 | 126507
100000 [100000] 97757
50000 | 90000 100777

Radiation Pattern 1
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Hinh 7: D6 thi buc xa cla anten
Goc phat cua anten dat 20 d§ theo hudng
Vertical cua anten.
S-parameters (Hé s6 phan xa S11)
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Hinh 8: Hé s6 phan xa (S11) ciia anten
Tan sb cong hudng cua anten 13 2.45GHz, bing
thong dat 175.3 MHz va S11 tai tan sb trung tam
2.45GHz 14 -24.7289 gia tri nay da dat yéu cau.
Ty s song ding (VSWR):
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Hinh 9: Ty s6 song dimg cta anten
Ty s6 song dung clia anten & 2.4GHz 13 1.3849
va ¢ 2.5GHz 1a 1.3312, gia tri nay da dat yéu cau.
Két qua mo phong va do dac S11 thyc té
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Hinh 10: Anten thyc té
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Hinh 11: Hé s6 phan xa S11 ciia anten

Két qua do dac thyuc té thong sb S11, ta thay
anten dugc thiét ké da cong huong o tan sb
2.45GHz, S11 tai tan sb trung tdm 2.45GHz la
-23.56 dB va bang thong theo S11 dat 100 MHz
nam trong bang tan hoat dong ctia WLAN tir
2.4GHz- 2.5GHz.

Két qua do bang phan mém WirelessMon
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Hinh 12: Két qua do cudng do tin hiéu WLAN
anten toan hudng
Nhan xét: Voi két qua do cuong do tin hiéu
WLAN anten toan hudng trong moi truong fading
yéu bang phan mém WirelessMon thi cuong do tin
hiéu dat cao nhit 1a 61% tuong duong (-41dBm) .
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H1nh 13: D6 thi cudng do tin hidu
WLAN anten toan hudng
Nhan xét: Cuong d6 séng nhan dugc trén dd
thi cua anten toan hudng trong moi truong fading
yéu thay d6i twong ddi 16n & -41dBm.

ooyl T UME N . wm T WA

Fie_ Coniguation Hep

HU0hhiav0Qq0 Wﬂ

‘Selot Network Cad | Del Wireless 170280211bighn v | Reload Cards
it et
55D TPUINK D2t Chareel 4 SR
% okt DRI T
S e 1
U Usng0rS —
P om0 o o —
@ —
= Soebex 3
g Foes 04 —
£ RTSTheshod NA o7/ m—
£ = —
Heqency 207z - Caveleil v
n Chuwvd  Soushy  MOS NosOmpuied WChddes  Newaklpe  lhwnee  flmeSem  LTeen Do Maln Lol
= 0 BveM. OB SEBAB. GBI N Homonre. B35 2261, 15 5 w
1 SYab B W SmxAL EOETAE. NH) o OUBUS ALM U D 2 i
Quisie  tupnn | 9 Yeb D% HAXAIL AMSEDD. NE) ™ 355 206U § 0 i
@OCovected  TPUNKDZMB8 4 G Wy S44BH2418.. DBEDAC022. GIOFOM2| \m mo. 1834%1USe. 205248145en. 157 2 N
@kt rgPin § B vkl ENAL. SUOEIL ASBARH NHY st 1SS S AUy 11D m w
@ttt Prcven W BmM DAL seman. mosnecm. NH Wt 1980SR DG $ 0 w

Hinh 14: Két qua do cuong do tin hiéu WLAN anten khe

Nhin xét: Voi két qua do cuong do tin hiéu
WLAN anten khe trong méi truong fading yéu
thi cuong do tin hi€u dat cao nhat 1a 70% tuong
duong (-34dBm).
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Hinh 15: D6 thi cuong d6 tin hicu WLAN anten khe

Nhan xét: Cuong do song nhan dugc trén do
thi ctia anten khe trong méi truong fading yéu
thay d6i twong ddi nho & -34 dBm, 6n dinh hon so
véi anten toan hudng.

IV. KET LUAN

Tir két qua do bang phin mém WirelessMon
ta thay anten khe duoc thiét ké c6 do loi 16n hon
anten toan hudng cua access point khoang 10 dB.
Vi hai két qua do dac nhu trén thi ta thay anten
khe duoc thiét ké da dat yéu cau.
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