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Ndi dung cHa bdi bio phin tich mdt sd ky thuit 

bidn dang thu hiit sy quan tim cua rit nhidu cic 

nhi nghidn ctiu, khoa hoc trong va ngoai nude 

nham thu nhd Mch thudc ciia anten cung nhu tdng 

dd rdng bang thdng trong cic thidt bi din cudi di 

ddng, ddng thai qua do dua ra dinh gia va kha 

nang ip dung cac k^ thudt nay trong truydn thdng 

vd tuydn thd hd mdi. 

G i a i THIEU CHUNG 

Ngay nay, anten vi dai thudng duoc su dung tiong 

hiu hdt eac diu cudi di ddng Mdn d^i hoi ciu hinh 

ed thd tMdt kd duac tidn 

board mach tMet hi, cM pM 

thdp vd dd san xuit. Tuy 

nMdn, bang thdng thdp Id 

mdt thach thiic Ion ddi vdi 

loai hinh anten nay. Vi vdy 

tang bang thdng vdi eae 

ky tiiuat khic nhau Id mdt 

xu thd ngMdn ciiu tit ydu 

trong kM van phai dam bio 

Mch thudc cila anten nhd 

gpn dd phii hpp vdi cdc ung Hinh LThiet bj dî n thogi di (»n! 

dung ddu eudi di ddng. Chinh vi ly do ndy ma nMdu 

ngMdn eim vd vin dd nay da, dang va van sd dupe 

thuc Mdn khip noi tidn the gidi. 

Hipn nay, yeu ciu bang thdng eho cdc img dung 

ddi vol he thdng thdng tm di dpng GSM (890-

960MHz) la khoing 7,6%, cho rapt hd thdng tinydn 

tiidng ky thuat sd DCS (1.710- 1.880 MHz) Id 9,5%, 

cho hd thdng thdng tin lidn lac ea nhan PCS (1850 

- 1.990 MHz) la 7,5%, cho hd thdng vidn thdng di 

ddng toan cau UMTS (1.920 - 2.170 MHz] la 12,2% 

va tidp tue gia tang cho cac hd thdng tmyen thdng 

tidn tidn. [I] 

ig v6i anten vi d^i cho iing dung GPS duoc dat 6 ria ciia board mach. 
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CONG NGHE - GIAI PHAP 

Hinh 2: Anten hinh nov6i bdn miSng patches khuygt hinh thang. 

De dat dupe nhung ydu ciu vd bang thdng, nMdu 

M thuat da duoc su dung. Ndi dung tidp theo se 

phdn tich mdt sd ky thuat duoc ngMdn eim tiong 

thdi gian gin ddy vdi kha nang md rdng dang kd 

bang thdng hoat ddng ddng thdi giam nhd dupe 

Mch thudc anten so vdi ly thuydt, dupe nMdu nha 

nghien ciiu, khoa hoc ap dung tiong tMet kd anten 

cfia hp. Dd la ky thuat: midng patch khuydt, xdp 

chdng patch khuydt, ehe khe hen midng patch va 

ehe khe tidn mat phang dit. 

KY THUAT G I A M NHO KICH THU*6C, 

TANG ^Q RONG BANG THONG CUA 

ANTEN 

l . X y t h u | t mieng patch khuyet 

Ky thuat nay su dung midng patch tMeu mdt phan. 

Mach tMdu nay cd thd dupe hoan chinh bing each 

hoc mdt dii ddng quanh eanh eua anten hay cd 

thd t^o boi phin tit ngin mach, ndi tir midng patch 

xuyen qua ldp didn mdi ddn mat phing dat. 

Sii dung ky thuat nay tien anten GPS hoat ddng d 

tin sd 1,575 GHz [1] cho Mch cd giam 24,6% so vdi 

anten vi dai thdng thudng. Thidt ke khac cho didn 

thoai Mi 2000 vdi phin tii ngin mach don dat bang 

thdng 17,8% (1,862 - 2,225 GHz) tiong Mil Mch tiiudc 

anten nhd gpn phu hpp vdi didn thoai [1]. 

Gin day, vdi tMdt kd anten Mnh no su dung ky 

thuat midng patch khuydt (Hmh 2), Hau Wah Lal 

da tao ra anten cd Mch thude giam 9,84% (39 x 39 

X 3.92 mm3) va tdng bang thdng tir 11,94% den 

14,28% so vdi anten kM khdng c6 eiu tide midng 

patch khuydt. [2] 

Anten hinh no nay sii dyng bdn midng patch 

khuydt hinh tiiang (Mong dng bdn vi tii A,B,C,D) va 

mdt dudng tmydn tiion nhd din vdo midng patch. 

Anten boat ddng vdi tan sd cdng hudng ISM 5,8 GHz, 

cd the ling dung cho WiFi 5,8 GHz vdi Meu ndng dn 

djnh va hd sd khudch dai hem 5,3 dBi. KM anten 

dupe thi ngMdm lip tidn co thd ciia con ngudi [c6 

tay, diu,...) tM tan sd cdng hudng cimg cM kh4c 

ddi chiit (5,85 GHz - 5,96 GHz) [2]. Ung dung nay 

dae bidt Meu qua cho cac tMdt bi do sire khde hay 

nhiing cMdc ddng hd thdng minh kM tham gia v̂ o 

ky nguydn loT (Intemet of TMngs). 

A. Ky thuat da ldp patch khuyet 

Ki thugt nay dupe tao ra nhd each sii dung hai 

midng patch khuydt xdp chdng Idn nhau vd tMdt ke 

hai midng patch sao cho chdng cd dae tinh birc xa 

gidng nhau. Bing each nay dd rdng bang thdng tib 

khang tang len ddng ke tiong kM Mch thudc anten 

vin khdng ddi. 

Trong cdc ngMdn citu tMdt kd hen anten vi dai. iy 

thuat ndy da gM nhan mdt sd kdt qua kha in tupng. 

Cu thd vdi anten vi dii su diing kdt ciu da ldp patch 

hinh vudng khuydt a gde hoae cat khe cdng hu6ng 

hinh chir S bdn tiong anten, dd rdng bang thdng dat 

dupe 118 MHz (14%). Thdm vdo dd dd day Idp ndn 

eua anten nay ed the dupe giam di itiid vao vide su 

dung da ldp patch voi diem edp ngudn hinh chir S 

hode eip ngudn 6 gde [1]. Mdt tMdt ke anten khac 

la da ldp patch Mnh vudng vdi cdc khe va hai vach 

d mep tao ra dd rdng bang thdng Idn ddn 76,5% vol 
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Hinh 3: Clu hinh aiten sir dgng hai ldp patch khuyft. 

tan sd tir 4,96 GHz tdi 11 GHz [I]. 

Hinh 3 minh hpa mdt miu anten vi dai sii dung ky 

thuat da ldp patch khuydt dupe ap dung cho tMdt hi 

cam bidn hoat ddng a t in sd 2,5 GHz vol Mch thuoe 

26*10 mm2. [3] 

Anten cd Mch thude nho gpn, Mong ting vdi cMdu 

ddi 1/8 budc sdng va duoe tao bdi hai midng patch 

khuydt xdp chdng. Dudng din sdng ddng phang nim 

dudi ldp ground dupe sii dung eip ngudn tiong he 

thdng mgch. Midng patch thii nhit dupe eip ngudn 

thdng qua via va ndi voi midng patch thu hai thdng 

qua dudng ghep dien gin. Nhd cau tnie nay anten 

khdng bi tac ddng boi mdi tmdng xung quaiih va su 

chuyen ddng ciia ca thd con ngudi. Chinh vi vay nd 

duac ting dung tiong linh vue thd thao va y td, vi du 

nhu man Mnh nMp tim va do huyet ap. phat Mdn ra 

chiing loan nhip tim. 

3. Ky thuat che khe tren mieng patch 

Ky thugt nay thuc Mdn khie cic khe tidn mdt eiia 

midng patch. Cac khe che ed nMdu hinh dang tMdt 

kd nhu hinh chit nhdt, tam giac, hinh nhanh din, 

... nhim lam tang cMeu dai didn, giup eii tMdn dp 

rdng bang thdng vd giim Mch thudc cua anten. 

Mdt sd miu tMdt kd anten su dung ky thudt nay 

nhu anten cd patch tara giae che hai khe nhanh 

vdi kdt qua Mch thudc giam 25% va dd rdng bang 

thdng tang 3 Idn so vol anten vi dai thdng thudng. 

Vdi anten cd khe ehe hinh chii nhat va hinh ehii 

V tidn mieng patch, Mch thudc giam di Idn luot la 

65% va 60%, My nMdn dd rdng bang thdng cia 

anten ed khe che cha V eao hon Mnh ehii nhat [ I ]. 

Hinh 4 gidi tMdu mdt miu anten vdi khe ehe hinh 

chii I don gian, dd thuc Men nhung dat Mdu qua eao 

va dap img duoc eac ydu eiu tMdt ke. Anten hogt 

!,.- Substrate RaefetingWi p , ^ ., 

{ Ground Pbne ¥ 
SMA 
OmedDr 

(t))M3tcitngang 

Hinh 4 Anten che khe hinh chol. 
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Hinh 5: CSu trie antai dS xuat (a) Mat tren, (b) Mat diOi. 

ddng vdi dii tan sd tir 3,9 GHz den 7,14 GIfe. Tai 

tan sd tiiang tam 5,52 GHz bang tiidng tio khang 

dat 58% [4]. 

Anten nay cd khe chd Mnh chti I cMdu dai 12 

mm, cMeu rdng 1 mm tidn bd mat midng patch hinh 

chu nhat va mdt khe tidp didn dupe dat tien chat 

ndiL Ngoai ling dung cho hd thdng thdng tin lien 

lac khdng ddy, anten hoat ddng 6 tin sd 5 GHz nen 

edn ed thd su dung cho mang WLAN, thdng tm ve 

tinh, thdng tm hen lac hang hai va cae Myen vi ba 

mat dit. 

4. KT thuat che khe tren m|t phang dat 
Ban chit eua ky thuqit nay la tMet kd cac khe 

tien mat phang dit eua anten (ground plane) vdi 

sd lupng va Mnh dang khac nhau My timg img 

diing cu thd nhung ddu cd muc 

dich Chung la tao ra anten vi dai 

cd Mch thudc nhd va bang thdnĝ ^ 

rdng. Bing each tang cMdu dai cua 

khe, dd rdng bang thdng tio khai^fS 

ed thd tang Idn. Gidng nhu che kte ,i,-

tidn midng patch lam tang cMdu d^ 

dudng din, didu nay cimg duoc ap 

dijng cho ground plane. 

Vdi ky thuit ndy, J. S. Kuo de suit 

mdt tMdt kd vdi ba khe ehe gidng 

nhau va each ddu nhau tidn ground 

plane giiip cho Mch thudc anten giim di 56% va 

dp rdng bang thdng tang len. Mdt tMdt kd khac su 

dung mot cdp khe ehe hep tien mat phang dit [I] 

tao ra bang thdng rdng hem 3 lan so vdi anten thdi^ 

thudng vd Mch thuoe giim di 60%. 

Hinh 5 gidi tMdu mdt miu anten tai ciu hinh che 

khe hinh tidn tidn mat phing ddt [5]. Anten duoc 

tMdt kd tien chit ndn FR4 vdi dd day la 0,8 mm, 

Mch thudc 50x50 mm ,̂ bing sd dien mdi e = 4,4, 

Mch thude imeng patch dat 30x37 mm .̂ Anten 

edng hudng 6 tin sd 2,5 GHz. 

Vdi vide su dung khe chd hinh tidn ban Mnh 15 

mm, dd rdng 1 mm, tin sd cdng huong cua anten 

giam xudng 1,75 GHz Mong duong vdi giim nho 

52% dien tich bd mat midng patch. 



DANH GIA CAC GIAI PHAP GIAM NHO 
KICH THl/aC VA TANG DO RONG BANG 
THONG 

Phan tidn da phdn tich mdt sd ky thu^t giim nho 

Mch tiiudc va tang dd rOng bang thdng ciia anten 

vi daL Cae ky thudt nay cd thd ap dung cho tMdt kd 

anten tirang cac ling dung dau cudi di dOng khic 

nhau voi su da d ^ g vd Mch thudc, Mdu dang vi 

muc dich su dung. Trong do, thidt kd da ldp patch 

khuydt hinh vudng ndng dp rOng bang thdng Idn 

Idn nhdt khoang 76% tiong kM tMdt kd chd khe 

tidn mat phing dit lai dat Mdu qua giim nho Mch 

thude, Idn ddn 65% cho tiudng hpp che khe hinh 

chu nhat. Bang 1 tdng hpp Mpu qua giim nhd Mch 

thude ciing nhu md rdng bang thdng vdi timg I^ 

thuat tMdt kd anten. 

B ^ 1 - So sanh hi^u qua gl^m nho kich tlucc va mo rang bang ttiOng cCia mOt sd ky thuit 
su cMig tren anten vi dai 

STT 

1 

2 

3 

Ky thudt su dung 

Ky thuat midng 

patch khuydt 

Ky thudt da Idp xdp 

chdng 

Ky thuat che khe 

tien midng patch 

Cdu Mnh 

Anten GPS 

Dien thogi di ddng IMT 

2000 

Patch khuydt 

Mnh chii nhat 

Anten Mnh no vdi bdn 

patch khuydt hinh thang 

Patch xdp chdng Mnh S 

Patch xdp chdng hinh 

vudng 

Che khe tren patch Mnh 

tam giac 

Khe ehd hinh ehu nh^t 

Khe che hinh V 

Khe che hinh chu I 

Chu tMch 

Kich tiiudc giam 24,6% 

so vdi anten thdng thudng 

Bang tiidng dat dupe 17,8% 

vol tan sd 1,862 - 2,225 GHz 

Dd rdng bang thdng 17,4% d tan sd 1,8 GHz 

va 3% or tin sd 2,4 GHz 

Kich thude giam 9,84% vd tang bang thdng 

tu 11,94% ddn 14,28% so vdi anten thudng 

Dd rdng bang thdng md phdng 

la 12,7% va thuc td do dupe 14% 

Dd rdng bang thdng tang 76,25% d tin sd 

4,95 GHz ddn 11,05 GHz. VSWR diu vao la 

<2. Hd sd phin xa IS- 14dB 

Dd rdng bang thdng tia khang 

cao gap 3 lan so vdi dhe khe ti^n anten vi 

dai patch hinh chit nhat. 

Kich thude giim khoing 25% 

Kieh thude giim 65% va dd rpng bang 

thdng tid khang nhd hon 

sp vdi khe hinh ehu V 

Kich tiiudc giim 60%. 

Dd rdng bang thdng tier khang 

cao hon so vdi patch Mnh ehii nhat 

DO rdng bang 3,24 GHz {tir 3,9 GHz - 7,14 

GHz). Tai tin sd tiimg tdm 5,52 GHz, bang 

thdng cua tid khang dat 58% 
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Ky thudt che khe 

tien mat phing dit 

Anten vol Mie udn 

Anten vdi hai khe ehe hep 

Ciu Mnh 4 khe tidn patch 

Khe hinh vdng dupe in tren 

ground plane 

Kich ttiuoc giam 56% S 

vd lam tang dd r0ng bang thdng 

Kich thude giim 39% 

Dp rdng bang thdng 1cm hon 3 lin 

so vdi anten thdng thudng 

va Mch thude giara 60% 

Lim giam 52% didn tich 

bd mat midng patch 

KET LUAN 

Ndi dung bdi bao da khao sat, phan tich va danh 

gia mdt sd ky thudt tang bang thdng va giim Mch 

thude anten cho eac img diing diu cudi di dpng, 

dap ung xu hudng phdt tridn ehinh cho cae tMdt ke 

anten Mdn tai va Mong lai. 
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