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PHAN CUC TRON

' THIET KE THU NGHIEM ANTEN VI DAI PHAN CUC TUYEN TiNH VA

Hoang Viin Thyc’, Trinh Thi Diép, Nguyén Thi Ngin
Trang Dai hoe Céng nghé lharrg tinva Tng/en théng - DH Thai Nguyén

TOM TAT

Ngéy nay trong xu thé phat tnén c\ia mach tich hop va céc cong nghé vién théng khéngdi% viéc
sir dung anten ¢4 kich thude nho, chu tric én dinh va céc dsc ang Iya chon thn sé cao nhu nnten
vi dar 1a mét gzaa phap tb1 wu. Bai bao nny trinh bay mot sb két qua nghlcn clru co ban ve loat
anten nay, bao gom céc tinh todn 1y thuyét (dira trén cac phuong phép cua dudmg day Lruycn tai),
sit dung phin mém HIFSS (Fiight Frequency Structure Smmulator) dé md phéng céc dic diém cia
anten, so sinh mét s6 két qua do dac trén mé hinh thue té va md hinh 1 thuyét

Tir khoa Anten vi dar, Anten vi deii hinh chit nhét, Thiét ké anten vi déi, thiét ké anten vi déir mé
phong béng phdn mém HFSS, thiét ké anten vi dér & bang tan 2,4 GHZ

GIGI THIEU

Trong nhimg nm gén day, ky thudt thong tin
va truyén s6 liéu dd co nhiing budc chuyén
bi¢n manh vé k¥ thudt, tir céc khéi lién két
mach sé hitu tuyén cua nhing thap nién 80
nay din din tr& thanh cac hé théng théng tin
truyén s léu v6 tuyén két hop véi cic
phuong phap xit 1y s6 tin hiéu cho phép cu ly
théng tin xa hon trén nén nhiu manh hon,
cong suit phat thdp hon va dai tn théng tin
rong hon.

Mét trong céc yéu td cai thién chit luong
thong tin nay 1a hé thong anten thu phat kich
thude nho va dai tan rong ma trong d6 phan
tir co ban dang duoc trién khai nghién ciru 1a
anten vi dai (microstrip antenna) [4]. Didm
manh cia anten vi dai so vdi cac loai anten
théng thudng khac 14 cAu tric 6n dinh va nhat
la phu hop voi cong nghé vi dai hién dang
duge sit dung dé ché tao mach in va cac IC
chuyén dung, khéng nhing thé anten vi dai
con rdt phi hop vdi cdu tric mang anten
(antenna array), cho phép tang dé lgi, d6 dinh
huéng va hon nita co thé két hop cac gia
thudt xur ly s6 tin hiéu dé tao thanh cic anten
théng minh trong hé théng CDMA [4].

Bai bao c6 ndi dung gidi han trong vige khao
sit cac ddc tinh cia anten vi dar don, ¢6 cdu
tric trén nén mét tim dién méi, 6 hé sb dién
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méi thdp, cac dic tinh ly t.huyét co so cia
anten vi dai duoc trinh bay ¢ phan 11, cac gias
thudt va két qua mé phong dic tinh va phan
b6 trwomg birc xa cho anten phan cwc thang
hodc phén cuc tron duge gidi thiéu ¢ phan 111
va cubt ciing, & phin V mét sé thi cong kiém
nghiém déc tinh trén cic miu anten thuc t
duoc do dac va so sinh véi két qua mé phong
ly thuyét.

PAC TINH CUA ANTEN VI DAI [4]

Anten vi dai duoc trinh bay trong hinh 1 bao
gbm mét ban mat (patch) kim loai rit méng
cobé day t K Ay vir 4, labude séng trong
khéng gan tw do dit cach mt phing dit mot
khoang rét nhe (h< Ay thuong thi
0,0034, <h<0,054)).Ban mit va mat
phéng dit duoc tach biét boi mot 16p dién mé
nén (substrate)

Bankin 101l

1o e mol

2t pluong @i
Hinh 1. Cdu tric anten vi dai
Hinh déng anten vi dai ¢6 thé c6 rat nhicu
dang, gdm c4c loai ban mat hinh chit nhit,
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vudng, tron, ellipse, hinh vanh khin . Tuy
nhién loal phé bifn nhét 13 anten ¢b ban mat
hinh chix nhit va hinh vuéng do d€ phin tich
va ché tao. Py ciing chinh 1a loai anten dwoc
kh#o sat trong pham vi bai bao nay.

Trutmg bitc x2 cida anten vi dai

Co rét nhidu phwong phap khéc nhau c6 thé
sit dung de tinh todn trirdmg birc xa cia anten
vi dai nhr phwong phap phin & hitw han,
phwrong phip moment, phuong phip mé hinh
héa dutmg truyén... M3 hinh dlmng truyén
vi héc cong hucmg thich hop cho cac da.ng
anten ban mit vudng va chit nhit, s& duoc sit
dung cho cac khio sat dudn ddy [3].

Dya vao mé hinh nay tn:cmg birc xa cia
anten vi da1 dwge héu difn boi cdng thirc,
frong Wng véi cic trudmg hop saw’

Ddi vor anten phén cu théng, bdn méit chit nhat
Vector cudmg d6 trudmg duge xac dinh béi
cong thic:

E=E +Es+E»
E =E=0
k = syt
E, =J°—hWEL{sin65in£sin£}.
nr X Zz
k
cos( Lg sinasin;é]
X=Msinecos¢
Va 2
S kw
Z==_cos0

Déi vér anten phéin ey iron ban mat hinh vudng
Amen phén cye tron ¢6 ban mit hinh vuong
c6 cdu tao tuong tr anten phén cuc thang véi
ban mit hinh chir nhat ahung c6 kich thuge
hat canh ciia ban mit bing nhau va dwoc cap
tin hiéu 6 c hai hudmg vao hai canh vuéng
goc clia ban mit (hinh 2) [3]

E=FE, +Ep+Eos

E =0

Ey(r.0,8)= £, %[”m (Zws (kasin 95m¢)) +
+ay (Zcos(kasingsin¢)) = iF,(g, )]
r

Vai
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W Yy (sinZ .
a= iy =-cosé sm; sin =

KHWE, i X (s
Ep=t0 - jsiné(s";{ J(M]
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y
Hiah 2. ¢ 1pa d5 st dung trang cde cdng thic
tinh arwomg birc xa anten phan cyc thing

Hinh 3. ¢ toa dé sir dyng trong cic cong thic
tinh triwemg birc xa anten phdn cuc tron.

Céc diic tinh cda anten vi dai [4}, [2]
Anten vi dai ¢6 cac wu difm sau:

- Co khéi lucmg kich thude nho, bé diy
mong, d& san xuht.

- C6 thé phan cyc tuyén tinh va phan cuc tron.
- Céng nghg¢ ché tao hoan toan phu hop vii
cac mach tich hop cac thn.

Tuy rthién bén canh cic wu diém, anten vi dii
cling ¢ mdt 55 khuyét dém:

- Bing théng hep. mdt s6 anten vi dai co b
Ion thip.

- Suy hao dién tr¢ Iém lén cac cAu triic cong
cp cia mang anten.
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- ([0 ciéc birc xa thira tir dudng truyén va cac
moi noi.

- Higu suft ning lwgng c6 thé sit dung dwoc
thép |3].

Gidi thiéu chwong trinh thiét ké vi md phang
Trén co s¢ khao sat ly thuyét, mot giai thudt
phin mém a2 dugc xdy dyng nhim gidi quydt
has bai toan thiét ké va md phong anten vi dai
cho hai dang ban mit hinh chi¥ nhét (cho phan
cuc thé.ng) va ban mat hinh vadng (cho phan
cuc tron). Bai toan thiét ké 1a quy trinh tinh
toan cac thong s8 vé kich thude ban mat , vat
liu cua anten , hé s6 dién méi cua lop &, tir
cac yéu cdn vé dic tinh d3 xac dinh trude Bai
toin md phéng I4 quy trinh nguoc lai tr cac
s ligu cho trude vé kich thude, v& vit ligu
ciia anten, tinh todn cdc théng s6 dic tinh cia
anten nhu cac théng s vé trd khang, 6 loi,
36 dinh hudng, tn sb cong hudng...va vé dé
thi birc xa 2D, 3D. Anten dvoc thiét ké bing
phin mém HFSS cho anten phén cuc thing
{ban mét chir nhit) vi anten phin cyc tron
{ban mat vudng)

Ly d6 gics thudt chuong trink thiét ké

T phaneng trush acmg Hnh
Hich thros LW hie

Tinh L.V rhux &

Tirth D 16n £ OUGRE feuvEn
Tinh 156 khang vao o anten

Goi chuorng riah mé phons

Luwu d6 gidr thuét chwomg trinkh md phong

I T s Tidu wé lack thuos ban m, vit L I

[ Tinn hing 5 Gién s s cong

I

]
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T
l TiRh the 88 chmg hudnz
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[ Tinh 43 Siah wovng ]

[ Tinh 6 kiinz anten i diém cung cap "I

[ 5vy = o< ting <t dwime soyin cong cip |

[ i oradmg D xx chs antan ]

[ Hidi (4 2L qua, vE 65 1) bix ma l

Mér 56 két qué mé phong:

+ M phéng 1: Anten vi déi ¢6 kich thude
0,13 cm vi hé s6 dién mdi bing 4,6 phan
cuc thing,

Két qua, B3 thi trudng bire xa hinh 3

BSE P
a

Hinh 4. Dic tinh bite xq ctia anten phdn cyc
thang (E-plane . xoy , H-plane : xoz)
+ M5 phéng 2; Anten phin cuc tron (ban miit
vudng) kich thude 2,5 x 2,5cm trén mach in
0 16p dién mdi day 4,6 phan cuc thing [1]
Két qua; P4 thi birc xa hinh 5

it
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Hinh 5. Déc tinh bike xa ciia anten phan cue tron
Két qua md phong vé tinh hudng, buéc séng
cua anten phén cuc thing va anten phan cuc
tron cho hiéu qua phuong phap feeding anten
theo hai huéng vudng géc véi har tin hidu
vuéng pha tao ra phan cuc tron co tinh chon
loc cao hon trudng hop anten phén cuc thing.
Dac tinh phan cyc tron cho phép anten thu va
anten phdt git qua trnh lién lac du ching
khéng nim trén cing mit phing phén cuc.
Thiét ké va khao sit thyc nghigm

Dya trén chuong trinh thiét ké anten vi dai
bing phdn mém HFSS, cac thiét ké thir
nghiém anten vi dai cho hai loai phan cuc
tuyén tinh va phan cuc tron dugc thuc hién.
Dang anten di dugc thiét ké

Hinh 6. Mn beut it anten vi dat hals chiv ihiét

Hinh 7. Mdu ban mdit anten vi dér ban mat vuing

da deepe thiét ké
112

+ M hinh do thir nghi¢m thyc té: Mu antes
vi dai duge do dac théng sb véi chu tric mach
do nhu sau:

Al
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Voo L oo
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Hinh 8. Af6 hinh do thi nghiém tim 4§ lon ciia anten
B§ VCO duge didu chinh thn sé ph hop véi
thn s6 cong huéng cua miAu anten, Bj
Circulator cho phép do song t&i ma anten thy
dugc va triét tiéu song phan xa. Bién dg tin
hiéu thu (sau tach song tinh the) cho phép suy
ra d6 loi miu anten néu coéng suit phat ty
VCO duoc xac dinh [1]

Sosénh két quimd phéng va do dac thyre nghiém
Két qua md phong va do thre nghiém trén
anten vi da1 hinh chir nhat dwoc trinh bay trén
hinh 5.

D6 thi mat phang E (xoy) va db thi mat
phang H (x0z) ciia trrdng birc xa (I thuyét
va thuc nghiém)

4 00 Paar
.

Hinh 9. Két qud thiec nghém triomg bike xa dang 20
Nhdn xét:
- Két qua thyc nghigm twong déi phi hop véi
két qua md phong. Cac sai sb xay ra co the tr
nhiéu nguyén nhén khac nhau.
- Sai s6 gita md phong va thue nghiém w
kich thuée ban mat , vé hé s6 dién moi cia
vt hiéu,...
- Két qua mé phong Iy thuyét cho théy khong
¢6 birc xa trudmg dién tir & phdn phia duti
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mit phéng dar, nhing phép do thye nghiém lal
cho thély c6 mot phin trudmg bic xa tr anten
tn tai & phia dudi, Didu nay do kich thuéc hiru
han cilia mt phang dAt ctia anten va sy hién dién
cla cac tia phan xa sdng tlr mdi tredmg xung
quanh trong phép do thyc nghiém.

L§ thuy &t

Thute mghgrm

Hink: 10. D3 thy phén cuc

Theo db thi trén ta nhan thAy ring phin cyc
song cé dang gin nhu phin cuc tron, tuy
nhién 4% loi thuc t8 cua cac anten phin oyc
thAng cao hom nhiéu so vé1 anten phan e
tron. Piéu nay do su hién dién ma tedn ghép
hybird 90°. Gay suy hao vi mit phdi hop tror
khang nhiéu doan Hon nita trong thye té vige
thiét ké thix nghiém do loai mach in sit dyng 12
mach 1n thuong (khéng phai 1a mach in sidu
cao tAn nén ton hao & tin sb cao, didu nay anh
hrémg nhiéu dén ma trin hybird va do d6 anh
hudmg dén 46 o1 chung cva avten) [2).

KET LUAN

Bai béo nghién ciru md phong vé anten vi dai,
nhimg k§ thudt ché tao tién tén di dwoc ap

dung gidi quyét duge nhidu han ché caa loai
anten niy, md ra nhiéu ing dung méi trong
dai thn s8 vi ba & céc thn sO cao, kich thude
anten trg nén nho cho phép tac ra cic ming
gdm hang tram phn ti trén mdt dién tich
khéng lén lim, giip ting d3 loi cia hé théng
18n gdp nhidu lan, dam bao viée lién lac xa
hon. K&t qui md phong trong bai bio chi ra
ting o mét phin truomg birc xa tir anten tén
tas & phia duéi mit phing dit 13 do kich thwde
hifu han cia mat phiang dit cia anten va su
hién .dién cia cac tia phan xa séng tr moi
tnromg xung quanh trong phép do thuc nghiém.
Nhimg két qua ly thuyét ciing nhu cac 58 ligu
d thu thap c6 thé duge sir dung dé trién khai
mét sé hudng nghién ciru phat tnén siu hon
v& anten vi dai. Ching han, céc nghién ciu vé
phuong phap sb phan tich ciu tric mach siéu
cao tdn (phwong phap moment, phwong phap
tich phifin hi han,...} che phép nghién -ciu
cic dang anten vi ddi khac da dang hon.

TAI LIEU THAM KHAQ
1. Phan Anh, (2002), Trutmg dién tir va truyén
séng, Nhi xudt ban Dat hoc Quée Cha Ha Noi
2. Phan Anh, (2002), Ly thupét va ky thudt anten,
Nhé xuét ban Dai hoe Quée Ga Ha Néu
3 David M. Pozar, (1997), Microwave Engineerng,
2nd edition, John Wiley & Sons, Inc.
4 1. J.Bahl, P Bhartia, (1980), Microstrip Antennas,
Artech House.
5 Johnna Powell, (2004), Antenna Design for Ultra
Wideband Radio, Master thesis, Massachusetts
Institute of Technology

113



Hoang Van Thyc va Dtg Tap chi KHOA HOC & CONG NGHE 166(06): 109 - TP

SUMMARY
DESIGN AND MEASUREMENT OF MICROSTRIP ANTENNA

Hoang Van Thuc', Trinh Thi Diep, Ng\lyen Thi Nga.n
University of I And C TNU

In the developing trend of the mucrowave integrated circwts and wireless telecommunication
technologies, the use of microwave antennas which have small size, stable structure and hig
frequency-selecuion characteristic 15 greater and greater importance. One of the recently studied
antennas of these kinds is the microstrip antenna. This paper presents some results of fundamental
studies on this antenna, mcluding the theoretical calculations (based on the methads of
tr line and of cavity), the software modehsations and simulations of antenna
charactenstics, and some measurement results on rezl models compared to their respective
theoretical parameters

Key words: M ip Anferma, M antenna gle, Microstrip antenna design, Microstrp
antennna design ursing FIFSS software, Microstnp antenna design in the 2,4 GHZ band
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