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ThS. Du'dng Thj Thanh Tu 
Hoang Quan 

G I O I T H I E U CHUNG 

Trdn tod gidi Mdn nay, d c hd toOng todng tin di 
dOng thd he tofl 3 (3G) dang din duac chuyen ddi 

ldn tod hd toOng tin di ddng tofl 4 (4G). Trong do, 

LTE (Long Teim Evolution) va budc phat tnen tiep 

toeo LTE-Advanced la mdt xu tod 4G, phat tnen boi 

3GPPP, duac phan ldn cac qudc 0a lua chon. Xet vd 
ddc tinh Idp vdt \f. LTE su dung ky thuat OFDMA, 

cdng nghd da anten MIMO cung nhu cac dac tinh 

tidn tidn khac dd nang cao cac dac tinh d a dich vu 

di dOng nhu gia tang dung lugng va tdc do du lieu, 

giam ttd traydn din... 

Chudn LTE cd tod dugc trien khai frdn nhieu bang 

tdn khac nhau. 6 Ble My, dai tin 700/800 MHz va 
1700/1900 Mlfe duac qm hogd cho LTE trong khi 

do d chdu Au qm dmh dai tan la 800,1800 va 2 600 

MHz... 

MIMO (Multiple-Mput Multiple-Output) la cong 

nghd su dung itoidu anten phat va itoidu anten thu. 

cho phep tang dang kd dung luong kenh trayen tu 

dd tang tde dd sd hdu. Tren cac toidt bi cam tay 

mdn dai, tmdt kd anten ddi hdi phai mong, gon, 

nhe, de chd tao va anten vi dai ttd toanh giai phap 

hop ly de dap izng nhung yeu cau nay. Tuy nhien, 

mdt trong nhung van dd nghiem trong khi flng dung 

MIMO trong cac tmdt bi d m tay cmnh la su gidi han 

vd mat kich toudc. Dieu nay cang trd thanh toach 

thuc ldn ddi voi cac nha toidt kd anten khi thiet bi 

LTE hoat dong d bang tin 700/800 MHz (song dai), 

De dam bao gidi han ve kich thudc, cac nha che tao 

buoc phai dat cac anten d gan nhau lam nay sinh ra 

hien toong tuong hd, suy giam dang ke Meu nang 

anten. De giam anh huong d a hien toong tuong 

hd, mot ky thuat moi duoc de xuat dd la su dung ky 

thuat lam khuyet mat phing nen cua anten MIMO. 

Cau trac mat phing nen khuyet (Defected Ground 

Stracmre - DGS) la mot khai mem duoc phat tnen 

to vai nam gan day to cac nghien cuu ve cau tnic 

dai chin dien tii (EBG), duac su dung de giam nho 

kich thudc anten d n g nhu giam thieu anh huong 

tuong hd giua cac anten dat gan nhau. Voi d u tmc 

bao gom mdt hoac nhidu d dc ,̂,f cell) duoc 

khoet tren mat phing nen d a ,. - y.^ ĵ̂ ĝ 

nhirng dac tinh cua EBG nhu ds .j ^^^^ 

(stop band) hay sdng cham (slow i ,. . ^ ^ 

do. DGS CO cau trac don gian va dd o y ,̂  
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DGS gin ddy tou hflt dugc nmdu su quan tdm to gidi 

nghidn cflu khoa hpc eho cac flng dung ttong cac 

san phim didn to co k id toudc nhd nhu cdc bO lgc 

hay d c anten vi dai. 

CAU TRUC MAT PHANG NEN KHUYET 

DGS 

C3iu true DGS 

M9tph^ngn^(GND). 
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Hinh 2: C^ hdm Scda mOt cSu tnic Dunbbell DGS. 

Hinh liC^u tnic Dumbbell DGS. 

Clu true DGS bit dau dugc khdi xudng vdi mnh 

dgng co ban nhit Id dumbbell (hinh dang 0dng vm 

mit cit cua mdt qui t^j. Dumbell DGS bao gom hai 

vflng khuydt hinh chfl nhat cd kich toudc a x b duac 

noi vdi nhau bdi mdt khe hep cd kich toudc g x w 

dugc khic ttdn mat phing ndn nhu minh hoa frong 

Hinhl. 

Chay md phdng CST cho cdu tinjc Dumbbell DGS 

ttdn, kdt qua cho ra dd thi S trdn Hirto 2, vdi S21 suy 

On 

Hinh 3: Cac hinh dang khSc nhau ciJa DGS; 

a) hinh dumt^ll vuong b) hinh xoin c) hinh H d) hinh U 

e) hinh mui tin f) hinh nhSn trOn ddng tSm g) hinh V 

h) hinh duong udn khuc i) hinh dimt^ll vOng mo j) hinh diriibell trdn. 

giam ttong mpt khoang rdng tin sd. 

DGS cd tod duac flng dung bing each su dimg 

dudi hai dang: DGS don va DGS min hodn. 

DGS don: Co rat nhidu hinh dang khac nhau d a 

DGS duoc md ta trong Hinh 3. 

DGS tuan hoan: La su lap lai mOt d u tmc DGS don 

mdt each min tu. 

ix^iy^i^>>f^ 

Hmh 4: DGS tuSn hoSn: 
a} theo phuong ngang b) theo phuong thang dung. 

Cac ufng dung cua DGS 

Nhung dac tinh uu vidt d a DGS cho phdp nd cd 

itoieu ung dung phong phu ttong cdc mgch dien 

m bdi cac dae tlito chan bang, sdng chdm, dudng 

traydn tro khang cao... Trong do, chan bang va 

sdng cham la hai ung dung quan ttong rtolt d a 

DGS. 
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sir DUNG DGS DE GIAM THIEU T U Q N G H O 

TRONG HE THONG ANTEN MIMO 4G - LTE 

Duoc de xuit lan diu tien vao nam 2004 bdi 

hang NTT DoCoMo d a Nhat nhung phai den toang 

5/2007 hdn minh sdng kien tou nghidm LTE/SAE 

mdi dugc toarto lap de touc day vide hoan toarto 

tidu chuan mdi, dam bao tndn khai ttdn todn du . 

Thang 12/2008, tidu chuan LTE dugc hinh todnh vd 

ptoen ban cai tidn d a LTE (LTE - Advanced) dugc 

chuin hda vdo toang 3/2011. Ddc tirto ky touat d a 

LTE: tde do tai xudng 300 Mbit/s; toe dO tai len 75 

Mbit/s; tie trayen din tdng tod < 5 ms. Dd dat duoc 

todu nay, mdt logt ky toudt mdi dugc dua vao, ttong 

do cd cdng nghe da anten MIMO, cho phep cac tmdt 

bl to dOng va tram phat sdng kdt ndi frao ddi du heu 

vdi nhau todng qua itoidu anten. Vdi LTE, sd lugng 

anten tdi da ket ndi cung Iflc la 4 ttong km LTE -

Advanced, con sd nay len den 8. Dieu nay mang lai 

hai tinh ndng chinh: 

- Tdp tnmg hudng tm mdu toeo mdt hudng nhat 

dmh, tang eudng dO tm mdu len itoieu lan ma khdng 

d n tang edng suit d a ngudn phdt. 

- Tang tdc do traydn tai du hgu todng qua viec 

tang kdt ndi. Trong tradng hgp ly mdng, 8 anten cd 

tod tang tdc dd du lidu Idn ddn 8 lln. 

Tuy Ttoidn, vide tang sd luong anten len se lam 

tdng kich toudc tmdt bi dau CUOL Day Id mdt toach 

tofle Idn ddi vdi d c tmdt ke, chd tao dau eudi to 

ddng dae biet ddi vdi nhung he todng d dung 

budc sdng dai tai bang tin 700/800 MHz d a LTE, 

km ngudi dflng ludn mong mudn tWdt bi elm tay 

d a ho phai nho ggn, dd elm. 

Hinh 5(a) gidi tmdu mdt tiiidt ke anten MIMO ttong 

tmdt bi cam tay LTE, gdm hai anten hogt ddng 6 

bang tin LTE 800 MHz vd mOt bang tan cao hon Id 

3 GHz. Kidn tinic ndy bao gdm hm midng kun loai 

din dien htoh sd 4 dat tten mdt ldp ndn bing vdt 

Y l 

UE_l 
Y2 

Y3 

Y * 

Iwil 

W4 J 1 
^ • ^ H H W S I 

p̂f̂  

• 

Y 

Top Layer Bottom Layer 

(a) (b) 
Hinh 5: Cau true antei 
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Hinh 6: He so each li 

lidu FR4 CO hing sd didn mdi - 4,4; be day h = 1,56 

mm. Cac kich thudc (don vi tinh theo mm): W=50, 

I^lOO, H=13,55, Xa2=l,67, Lf=15,3, Xs=I,0446, 

Xf=2,I716, Wt=2,2, LI=35,75, L2=28, Ys=4,5, 

Yf 1=14,5, Yf2=I3,44, Yf3=20,56, WI=2,5, Wtt=0,7, 

W50=3. Tuy itoien, tmdt ke nay ttd ndn khdng kha 

dung do mdn mgng ghdp mong hd xay ra qua mgnh 

(Hirto 6). Ta cd tod nhdn toly su each li qua tolp tai 

vflng tin sd cdng huong (chi dat dudi -5dB) lam suy 

giam mgnh md mdu ndng d a anten. 

Trong Hinh 5(b), su dung clu trac DGS dgt d gifla 

hai anten, trdn tim kim loai mat phing nen, phia 

dudi ldp nen vdi cdc kich toudc (dcrn vi tinh theo 

mm) nhu sau: Yl=6.23, Y2=7, Y3=I6, Y4=8, Y=52, 

giLB cac phan tu anten. 

Wl= l l ; W2=3; W3=7; UE_L=6.77; UE_W=6,77; 

Wttace = 0,2, Gap = 0,127. Luc nay DGS cd vai fro 

nhu mdt bd lpc chan bang, can khdng cho hue xa tfl 

anten I lan traydn sang anten 2 va ngugc lai. Vide 

nay dgt duoc kto bang tin bi chan chfla bang tin 

hogt ddng d a anten. 

Hinh 7 toe men kdt qua md phdng va do dgc d a 

anten d bang tin toap, Cd the nhan toay, gidl hgn 

bang todng -6 dB dgt dugc d phin tu anten 1 va 2 

lan luot trong khoang (803 ddn 823 MHz) va (807 

ddn 827 MHz], mong duong vdi bang todng 20 MHz 

va toda man ydu d u bang thdng trong LTE. Trong 

km dd, su each ly giua hai phin tii dgt tdi toieu 17 

dB va tdi da len tdi tren 30 dB vdi kdt qua do dac 

~ ^ M ISD ua Tn 710 iQD Ba HO n o na ar 

(a) (b) 
Hinh 7: K& qua S-Parameter o bang tan t h ^ 

a)hes6ph^xa(Sll) b}si/cachligiu3 hai phan tuanten (512). 
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13, 

(b) 
Hinh 8; K^t qua S-Parameter obang tan cao 

a) he so phan xa (Sil) b) sucach li giCb hai phSn tuanten (Sl 2). 

thuc te. Cdn o bang tin cao [Hinh 8), bang todng 

hoat ddng d a radl phan tii anten xIp xi 450 MHz o 

vflng tin sd 2,6 GHz (cflng la mdt bdng tin d p phdp 

trong LTE), my nhidn su each ly chi dat tdi thidu 9 

dB. Didu nay la do vide didu chinh sao cho dap flng 

tan sd d a DGS chu ydu ndm d bang tin tolp hon. 

Mac du vay su each h cflng da dupe cai ttoen dang 

ke so vdi tmdt kd d km khdng su dimg DGS. 

KET LUAN 

Vi du trdn ddy vd tmdt ke anten MIMO flng diing 

trong LTE cd su dung eau trac mgt phing ndn khuydt 

(DGS) eho thay mdu qua dang ke d a DGS trong wee 

lam giam hien mang ghdp mong hd. DGS vdi ddc 

tinh uu Viet cung vdi clu tmc don gian, dd nghien 

cflu vd chd tao da, dang va se tou hflt duoc nmdu 

su chfl y dd flng dung ttong cdc tmdt bi didn to kich 

toudc nhd, ttong dd cd flng dung ttong vide tiudt kd 

cac anten cho eae tmdt hi diu eudi. 
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