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, ' TOMTAT 
X Ngay nay trong xu th^ phat tnen cua mach tich hpp va cac cong nghe vien thong khdng dSy, viec 
^ sii dung anten cd kich thudc nhd, cau tnic 6n dinh va cac d5c trung lya chon tan sd cao nhu anten 

VI dai la mpt giai phap toi uu. Bai bao nay trinh bay mdt sd ket qua nghidn ciiu co ban ve loai 
anten nay, bao gom cac tinh toan ly thuyet (dua tren cac phuong phap ciia dudng day truydn tai), 
su dyng phan mem HFSS (Hight Frequency Structure Simulator) de m6 phong cac dac diem ciia 
anten, so sanh mpt sd ket qua do dac tren mo hinh diyc te va mo hinh Iy thuyet 
Tu- khoa Anten vi ddi, Anten vi ddi hinh chic nhdt, Thiet ki anten vi ddi, thiel ki anten vi ddi mo 
phong bdng phdn mim HFSS. thiet ke anten vi ddi dbang tdn 2,4 GHZ 

f GIOITHIEU 

Trong nhung nam gan day, ky thugt thdng tin 

m va trayen so lieu da cd nhirng budc chuyen 

'1 bien manh ve ley thuat, tir cac khoi lien ket 

~ mgch sd hihi tuyen ciia nhirng thap nien 80 

nay dan dan trd thanh cac hp thong thdng tin 

trayen so Iipu vo tuyen ket hap vdi cac 

phuong phap xii Iy so tin hieu cho phep cy ly 

thdng tin xa hen tren nen nhieu ragnh hon, 

cdng suat phat thap ban vil dai tan thdng tin 

rdng han. 

Mdt trong cac yeu to cai thipn chat luong 

thdng tin nay la he Ihong anten thu phiit kich 

tiiudc nhd vii dai tan rpng mil trong dd phan 

tli ca ban dang duac trien khai nghien ciiu la 

anten vi dai (microstrip anterma) [4]. Diem 

mgnh ciia anten vi dai so vdi cac loai anten 

thong thudng khac la cau tnic on dinh vii nhat 

la phii hgp vdi cdng nghe vi dai hipn dang 

dupc sii dyng de che tao mgch in va cac IC 

chuyen dyng, khdng nhung the anten vi dai 

cdn rat phu hgp vdi cau tnic raang anten 

(antenna array), cho phep tang dd lgi, do dinh 

hudng va han nira cd the ket hgp cac giai 

thuat xii ly so tin hipu de tao thanh cac anten 

thong rainh trong he thong CDMA [4]. 

Bai bao cd ndi dung gidi hgn trong vipc khao 

sat cac dac tinh ciia anten vi dai don, cd cau 

tnic tren nen rapt tam dien moi, cd hp so dien 
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mdi thap, cac dac tinh ly Ihuyet co sd ciia 

anten vi dai dugc trinh biiy d phan II, cac giai 

Ihuat vil ket qua md phdng dac tinh va phan 

bo trudng biic xa cho anten phan cyc thang 

hoac phan cue trdn dugc gidi thieu d phan III 

vil cuoi cung, d phan V mot so thi cdng kiem 

nghipm dac tinh tren cac mau anten thuc le 

duac do dac va so sanh vdi ket qua md phdng 

Iy thuyet. 

DAC TiNH CtJA ANTEN VI D A I [4] 

Anten vi dai duoc trinh bay trong hinh 1 bao 

gom rapt ban ragt (patch) kim Ioai rat mdng 

cd be day t « AQ vdi A^ la budc sdng trong 

khdng gian ty do dat each mat phang dat mpt 

khoang rat nhd ( ^ « AQ thudng thi 

0 , 0 0 3 ^ </i<0,OSJif ,) .Ban mat va mat 

phang dat duac tach bipt bdi mot Idp dien mdi 

nen (substrate) 

I <n>'lltnnu) 

l U l ^ O i J U ^ A l l 

Hinh L Cdu tnic anten vi ddi 

Hinh dang anten vi dai cd the cd rat nhieu 

dang, gom cac loai ban mat hinh chii nhat, 
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vudng, trdn, ellipse, hinh vanh khan . Tuy 
nhien loai phd bi^n nhat Iii anten cd ban mat 
hinh chii nhat vii hinh vudng do de phan tich 
vil che lao. Day ciing chinh Iii loai anten dugc 
khao sat trong pham vi bai bao nay. 
Tr i rdng birc xa ciia anten vi dai 
Cd rat nhieu phuang phap khac nhau cd the 
sii dung de tinh toan tnrdng buc xg ciia anten 
vi dai rdiu phuang phap phan tii hiru han, 
phuang phap raomenl, phuang phap mo hirdi 
hda dudng trayen.. . Mo hinh dudng trayen 
va hoc cdng hudng thich hgp cho cac dgng 
anten ban mat vuong vii chir nhat, se duap sir 
dung cho cac khao sat dudi day [3]. 
Dua vao md hinh nay tradng biic xg ciia 
anten vi dai dugc bieu dien bdi cdng thiic, 
tuong ling vdi cac tiirdng hgp sau-
Ddi vdl anten phdn cue thdng. bdn mdt chd nhdt 
Vector cudng dd tmdng dupc xac dinh bdi 
cong thuc: 

, k^hWE^e'' X Z 
sin ^ s i n — s i n — 

X Z 

= J-

cos — ^ s i n ^ s i n ^ 

X = s i n & c o s ^ 

Vdl ^ 

2 
Doi vdl anten phdn cue trdn bdn mdt hinh vuong 
Anten phan cyc trdn cd ban mat hinh vuong 
CO cau tao tucmg lu anten phan cue th5ng vdi 
ban mat hinh chii nhat rdiimg cd kich thudc 
hai canh ciia ban mat bang nhau va duac cap 
tin hieu tii ca hai hudng vao hai canh vudng 
gdc ciia ban mat (hinh 2) [3] 

£ , = 0 

£»('',9,<*) = £ „ K|(2cos{fcisinfcosj>)) + 

+ag,{2cxis[ka5\ndimif))] = -—F^ie,il>) 

Voi 

no 

ym -
=^-«-•-<¥)(¥) 

Hinh 2. Hi tga do su dung trong cdc cong th 
tinh tnrdng biec xg anten phdn ciec Ihdng 

/. 

Hinh 3. He toa do su dyng trong cdc cong thuc 

tinh Irudng birc xg anten phdn cue Iron. 

Cac dac t inh ciia anten vi dai [4], [2| 

Anten vi dai cd cac uu diem sau: 

- Cd khoi lugng, kich thudc nhd, be day 

radng, de san xuat. 

- Cd the phan cue luyen linh va phan cyc tion. 

- Cdng nghp che tgo hoan toan phii hgp vdi 
cac raach tich hgp cao tan. 

Tuy nhien ben canh cac uu diem, anten vi dai 
Cling cd mdt so khuyet diem: 

- Bang thdng hep. mpt so anten vi dai cd do 
Igi thap. 

- Suy hao dien trd ldn Ien cac cau tnic cung 
cap ciia mang anten. 
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- Cd cac blic xa thira tir dudng trayen va ciic 
moi noi. 

- Hieu suat nang lugng cd the sir dung duac 
thap [3], 

Gidi thigu chuwng trinh thiet ki vi mo phdng 

Tren ca sd khao sal Iy Ihuyet, rapt giai tiiugt 
phan mera da dugc xay dyng nhSra giai quyet 
hai bai toan thiet ke vii mo phdng anten vi dai 
cho hai dgng ban mgt hinh ehii nhai (cho phan 
cue thang) va ban mgt hinh vudng (cho phan 
cue trdn). Bai toiin thiel ke la quy Irinh tinh 
toan cac thdng so ve kich thudc ban mat, vat 
lieu ciia anten , hp so dipn mdi ciia Idp de, tir 
cac yeu cau ve dac tinh da xac dinh tnrdc Bid 
toan md phdng la quy trinh ngugc Igi tir cac 
so lieu cho trudc vl kich thudc, ve vat lieu 
cua anten, tinh toan cac thdng so dac tinh ciia 
anten nhu cac thong so ve trd khang, do loi, 
dp finh hudng, tan so cgng hudng...va ve do 
thi blip xg 2D, 3D, Anten duoc thiet ke bSng 
phan mera HFSS cho anten phan cue thSng 
(ban mat chii nhat) va anten phan cyc trdn 
(ban mgt vudng) 
Liru do gidl thudt chucmg trinh thiet ki 

1 l« i ip=»cL tlicHiB »=>'*•= l i n h 1 

i. 
1 T I T phuions trif iJi 30 
1 li ictv UHKHS L . ̂ V If* r 

J. 
'• 

m ^ tftKm^ If'u^-en 

IZ 
It I n ^ 1£h.4UT,B -^' 

3 : 
in^ ^zliioanfcacfi n r c^vtti <̂  

Luu do gldl thudt chucmg trinh mo phong 

I >tliip» lieu ve Idich -dnnk: b 

"ZlxCn. Ibins s& difn moi t t i ^ duns 

I -Tlntt c h l ^ dai hi&i dung ĉ iia t>sn mfrt 

Tinli tan » c ^ g htiatis 

Ttldl do tfinh Innrng 

I t t th n o iAaiis antB il diera <nins cap 

"null tnKmE bfc jt 

CZE Qt.\ l a t <cuB, v i d£i Hli b 

Mot SO kit qua mo phong: 

+ Mo phong 1: Anten vi dai cd kich thudc 
0,13 cm va hp so dipn radi blng 4,6 phan 
cyc thang. 

Ket quii. Do thi tnrdng biic xg hinh 3 

Hinh 4. Ddc tinh hue xg ciia anten phdn cue 
thdng (E-plane . xoy. H-plane : xoz) 

+ M6 phdng 2: Anten phan cyc trdn (bim raat 

vudng) kich thudc 2,5 x 2,5cm tren raach in 

cd lap dipn mdi day 4,6 phan cue thSng [ 1] 

Kel qua: Dd thi biic xg hinh 5 

HI 



Hinb 5. Ddc tinh biec xg ciia anten phan cifc tron 

Ket qua md phdng ve tinh hudng, budc sdng 

cua anten phan cyc thang vii anten phan cue 

trdn cho hipu qua phuang phap feeding anten 

theo hai hudng vudng gdc vdi hai tin hieu 

vudng pha tao ra phan cyc trdn cd tinh chpn 

lpc cao ban tradng hgp anten phan cyc thang, 

Dac tinh phan cue trdn cho phep anten thu va 

anten phat giir qua trinh lien lac dii chiing 

khdng nam tren cimg mgt phang phan cyc. 

Th i l t k l vk khao sat thirc nghifm 

Dya tren chuong trinh thiet ke anten vi dai 

biing phan mem HFSS, cac thi l t ke thii 

nghiem anten vi dai cho hai loai phan cue 

tuyen tmh va phSn cyc trdn dupc thyc hien. 

Dang anten da dugc thiet ke 

Hinli 6. Mail ban mat anten w dai hmh chi'i nhdt 
da diroc ihiel ke 

+ Md hinh do thir nghipm thirc te: Mau a n ^ 

vi dai dugc do dgc thdng so vdi cau tnic mach 

do nhu sau: 

HinhS. A/dftiwA^o thi nghiem lim dg lai cua anten 

Bp VCO dugc dieu chinh tan so phu hpp voi 

tan so cdng hudng cua mau anten. Bp 

Circulator cho phep do sdng tdi mii anten thu 

dupe va triet tieu sdng phan xg. Bien dp lin 

hieu thu (sau tach sdng tinh the) cho phep suy 

ra dp lgi mau anten neu cdng suat phat tii 

VCO duac xac dinh [ I ] 

So sanh ki t qua mo phong va do dac thuc nghion 

Kel qua md phdng va do thuc nghipm tren 

anten vi diii hinh chii nhgt duac trinh biiy tren 

hinh 5. 

Do thi mat phSng E (xoy) vil do thi mat 
phang H (xoz) ciia t rudng biic xa (Iy thuyet 
vil thyc nghiem) 

>:±x^:r] 

Hinh 7. Mdu bdn mat anten vi ddi bdn mat vuong 
da duac thiet ke 

Hinh 9. Ket qud thuc nghiem trudng bite xg dang 2D 

Nhdn xet: 

- Ket qua thyc nghiera tuang doi phii hpp vdi 
kel qua md phdng. Ciic sai sd xay ra cd the lii 
nhieu nguyen nhan khac nhau. 

- Sai so giiia md phdng va thuc nghiem ve 
kich Ihudc ban mat , ve hp so dien mdi ciia 
vgt lieu,... 

- Ket qua rad phdng ly thuyet cho thay khoi^ 

cd blic xa tnrdng dipn tir d phan phia dudi 
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mat phSng dat, nhung phep do thuc nghipm Iai 
cho thay cd mot phan tnrdng biic xg tir anten 
ton lai d phia dudi. Dieu nay do kich thudc hiiu 
han ciia mgt phgng dat ciia anten va sy hipn dien 
ciia ciic tia phan xg song lir mdi tradng xung 
quanh trong phep do thyc nghiem. 

Hiab 10. Do thi phdn cue 
Theo do thi tren ta nhgn thay rang phan cyc 
sdng cd dang gan nhu phan cyc trdn, tuy 
nhien dp Igi thuc te ciia cac anten phan cyc 
thang cao hem nhien so vdi anten pHan cyc 
trdn. Dieu nay do su hien dien ma trgn ghep 
hybird 90°. Gay suy hao va mat phoi hcrp trd 
khang nhieu doan Han nira trong thyc te viec 
thiet ke thii nghiera do logi ragch in sii dyng lii 
mach in thudng (khdng phai Iii raach in sieu 
cao tan nen tdn hao d tan so cao, dieu niiy anh 
hudng nhieu den ma tran hybird va do dd anh 
hudng den do lgi chung ciia anten) [2]. 
KETLUAN 

Bai bao nghien ciiu md phdng ve anten vi dai, 
nhirng ky Ihugt che tao tien tien da duac ap 

dyng giai quyet dugc nhieu han che ciia loai 
anten niiy, rad ra nhieu iing dyng mdi trong 
dai tan so Vl ba d cac tan so cao, kich Ihudc 
anten Ird nen nhd cho phep tgo ra cac m^g 
gom hang tram phan tii tren mdt dipn tich 
khdng ldn lara, giiip tang dd Igi ciia he thong 
len gap nhieu lan, dam biio viec lien lac xa 
hon, Ket quii md phdng trong biii bao chi ra 
rang cd mpt phan tradng biic xa tir anten ton 
tai d phia dudi mat phang dat la do kich thudc 
hiiu han ciia ragt phang dat ciia anlen vii sy 
hien dien ciia cac tia phan xg sdng tir mdi 
tradng xung quanh trong phep do thuc nghipm. 
Nhiing ket qua ly thuyet ciing rUiu cac so lieu 
da thu thgp cd the dugc sii dung de tnen khai 
rapt so hudng nghien ciiu phiit tnen sau han 
ve anten vi dai. Chang ban, cac nghien ciiu ve 
phuang phap so phan tich cau tnic mach sieu 
cao tan (phuong phap moment, phuang phap 
tich phan hiruhgn,...) cho phep nghien ciiu 
cac dgng anten vi dai khac da dgng ban. 
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SUMMARY 
DESIGN AIVD MEASUREMENT OF MICROSTRIP ANTENNA 

Hoang Van Thuc*, Trinh Thi Diep, Nguyen Thi Ngan 
University of Information And Comniunicaaon Technology - TNU 

In the developing trend of the microwave integrated circuits and wireless telecommunication 
technologies, the use of microwave antennas which have small size, stable structure and hig 
frequency-selecPon characteristic is greater and greater importance. One of the recently studied 
antennas of these kinds is the microstrip anteima. This paper presents some results of fundamental 
studies on this antenna, including the theoretical calculations (based on the methods of 
transmission line and of microwave cavity), the software modelisations and simulations of antenna 
charactenstics, and some measurement results on real models compared to their respective 
theoretical parameters. 
Key words: Microstrip Antenna. Microstrip antenna rectangle. Microstrip antenna design, Microstnp 
antennna design ursingHFSS software, Microstnp antenna design in the 2,4 GHZ band 
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