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Trén thé guoi hién nay, cac hé thng thong tin di
doéng thé hé thu 3 (3G) dang dén duoc chuyén dot
1én thé hé thong tin di dong thir 4 (4G). Trong do,
LTE (Long Term Evolution) va budc phat tnén tiép
theo LTE-Advanced la mét xu thé 4G, phét tnén bou
3GPPP, duoc phén 16n cac qudc gia lua chon. Xét vé
dac tinh 16p vat 1y, LTE st dung kj thuat OFDMA,
cobng nghé da anten MIMO cting nhu cac dac tinh
tién tién khac dé nang cao cac dac tinh cta dich vu
di dong nhu gia tang dung luong va téc do dit héu,
gidm tré truyén dan...

Chudn LTE c6 thé duoc trién khai trén nhiéu bang
t4n khac nhau. 0 Bac My, dai tan 700/800 MHz va
1700/1900 MHz duoc qui hoach cho LTE trong khi
do & chau Au qui dinh dé1 tan 1a 800, 1800 va 2600

MIMO (Multiple-Input Multiple-Output) 1a cong
nghé st dung nhiéu anten phat va nhiéu anten thu,
cho phép tang dang ké dung luong kénh truyén ti
d6 tang téc do s6 héu. Trén cac thiét bi cam tay
hién dai, thiét ké anten doi hoi pha mong, gon,
nhe, dé ché tao va anten vi dai trg thanh qia1 phap
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ThS. Dudng Thi Thanh Ta
Hoang Quan

hop 1y dé dap tng nhimg yéu cdu nay. Tuy nhién,
mét trong nhimg van dé nghiém trong khi tmg dung
MIMO trong cac thiét b1 cam tay chinh la su gio1 han
vé mat kich thuéc. Piéu nay cang tré thanh thach
thic 1o dé1 vén cac nha thiét ké anten khi thiét by
LTE hoat dong & bang tan 700/800 MHz (song dat).
Dé dam bao gi61 han vé kich thudc, cac nha ché tao
buéc phar dat cac anten ¢ gan nhau lam nay sinh ra
hién tuong twong hd, suy giam dang ké hiéu nang
anten. Dé gildm anh huéng cia hién tuong tuong
h6, mot ky thuat mo1 duoc dé xuét do la st dung ky
thuat lam khuyét mat phang nén cua anten MIMO.
Cau truc mat phang nén khuyét (Defected Ground
Structure — DGS) la mét khai mém duoc phat tnén
tir val nam gan day tir cac nghién cim vé cdu tric
da1 chan dién tu (EBG), duoc st dung dé gidm nhé
kich thuéc anten cing nhu giam thiéu anh hudng
tuong hé giira cac anten dat gan nhau. Ve cgu tric
bao gém mot hoac nhiéu 6 do

- 1t cell) duoc
Khoét trén mat phang nén cia S k& thita
nhimg dac tinh cua EBG nhu da 1 song
(stop band) hay song cham [(slow 1 0 Sanly
d6, DGS co céu truc don gian va dé c Vi vay,



DGS gdn day thu hit dugc nhiéu su quan tam tir gion
nghién ciu khoa hoc cho cac img dung trong céc
san ph4m dién tir c6 kich thudc nhé nhu cac bo loc
hay cac anten w1 dai.

CAU TRUC MAT PHANG NEN KHUYET
DGS
C&u tric DGS
Mat phang nén (GND).
(Rl Mo L

Hinh 1: Cau tnic Dumbbell DGS.

Céu tric DGS bt ddu duoc khéi xuéng vér hinh
dang co ban nhdt la dumbbell (hinh dang giéng vor
mdt ct cia mot qua ta). Dumbell DGS bao gém ha
vung khuyét hinh chit nhat c6 kich thuéc a x b duoc
néi vo1 nhau boi moét khe hep co kich thuéc g x w
duoc khéc trén mat phang nén nhu minh hoa trong
Hinh 1.

Chay moé phéng CST cho c4u truc Dumbbell DGS
trén, két qua cho ra d6 thi S trén Hinh 2, vé1 S21 suy
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Hinh 2: Cac ham S cta mot céu tric Dumbbell DGS.
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Hinh 3: Céc hinh dang khéc nhau ctia DGS:

a) hinh dumbbell vuéng b) hinh xodn ¢)hinh H d) hinh U
&) hinh mui tén f) hinh nhan tron déng tam g) hinh V

h) hinh dueng uén khuc 1) hinh dumbbell vong mo' j) hinh dumbbelf tron.

quam trong mot khoang réng tan so.

DGS c6 thé duoc Umg dung bang cach st dung
duc1 har dang: DGS don va DGS tudn hoan.

DGS don: C6 rat nhiéu hinh dang khéac nhau cta
DGS duoc mé ta trong Hinh 3.

DGS tudn hoan: La su 14p la1 moét cdu trac DGS don
mét cach tudn fu.
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Hinh 4: DGS tuén hoan:
a) theo phuong ngang b) theo phuong thang ding.
Cac (rng dung cua DGS
Nhimg dac tinh uu viét cta DGS cho phép né cod
nhiéu ing dung phong phu trong cac mach dién
tir bér cac dac tinh chéan bang, song cham, duéng
truyén tré khang cao... Trong do, chan bang va
song cham 1a hal img dung quan trong nhét cia
DGS.
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SU DUNG DGS DE GIAM THIEU TUONG HO
TRONG HE THONG ANTEN MIMO 4G - LTE

Puoc dé xudt 1an ddu tén vao nam 2004 boi
hang NTT DoCoMo cta Nhat nhung phéi dén thang
5/2007 lién minh sang kién thit nghiém LTE/SAE
mén duoc thanh lap dé thic ddy viéc hoan thanh
tiéu chudn mé1, dam béo tnén khai trén toan céu.
Thang 12/2008, tiéu chudn LTE duoc hinh thanh va
phién ban cai tién cua LTE (LTE - Advanced) duoc
chudn hoa vao thang 3/2011. Pac tinh ky thuat cla
LTE: t6c d¢ tai xuéng 300 Mbit/s; téc do ta1 1én 75
Mbit/s; tré truyén dan téng thé < 5 ms. D8 dat duoc
diéu nay, mot loat ky thuat mé duoc dua vao, trong
d6 co cong nghé da anten MIMO, cho phép cac thiét
b1 di dong va tram phat song két né1 trao déi dit héu
vé1 nhau théng qua nhiéu anten. Véi LTE, s6 luong
anten t61 da két né1 cung luc 1a 4 trong khi LTE -
Advanced, con s6 nay 1én dén 8. Piéu nay mang lai
hai tinh nang chinh:

- Tap trung huéng tin hiéu theo mot huong nhét
dinh, tang cuéng d6 tin méu lén nhiéu 14n ma khong
can tang céng sudt cla nguén phat.

- Tang téc do truyén ta1 da liéu thong qua viec
tang két néi. Trong truong hop ly tuong, 8 anten co
thé tang téc o dit liéu 1én dén 8 lan.
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Tuy nhién, viéc tang s6 luong anten lén sé lam
tang kich thuoc thiét b dau cuéi. Pay 1a mot thach
thic 16n déi voi cac thiét ké, ché tao ddu cudl di
dong dac biet déi voi nhimg hé théng st dung
buéc song dai ta1 bang tdn 700/800 MHz cta LTE,
khi nguoi ding luon mong mudn thiét bt cam tay
chia ho phai nhé gon, dé cam.

Hinh 5(a) g161 thiéu mot thiét ké anten MIMO trong
thit bi c4m tay LTE, gém hai anten hoat dong &
bang t4n LTE 800 MHz va mot bang tan cao hon 1a
3 GHz. Kién tric nay bao gém hai méng kim loai
dén dien hinh s6 4 dat trén mot 16p nén béng vét

Bottom Layer

Top Layer

(@ (b)
Hinh 5: Cau tric anten
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Hinh 6: Hé s3 cach h gil cac phan tiranten.

liéu FR4 ¢6 hing sé dién méi = 4,4; bé day h= 1,56
mm. Céc kich thuoe (don vi tinh theo mmj: W=50,
L=100, H=13,55, Xa2=1,67, L£=15,3, Xs=1,0446,
Xf=2,1716, Wt=2,2, L1=38,78, L2=28, Ys=4.5,
Yf1=14,8, ¥12=13,44, Y{3=20,56, Wi=2,5, Wir=0,7,
W50=3. Tuy nhién, thuét ké ndy tré nén khong kha
dung do hién tuong ghép tuong hé xdy ra qua manh
{Hinh 6}. Ta c6 thé nhén théy su cach h qua thép tai
vimng tdn s6 cong hudng (chi dat dudi ~-5dB} lam suy
gidm manh mé hiéu nang cla anten.

Trong Hinh 5{b}, s& dung cdu trac DGS dat & gitta
hai anten, trén t4m kim loa; mat phdng nén, phia
dutn 16p nén vén cac kich thuoc (don v tinh theo
mm) nhu sau: Y1=6,23, Y2=7, Y3=16, Y4=8, Y=52,

Facten cosenwlt

Wi=11; W2=3; W3=T7, UE_1=6.77; UE_W=6,77;
Wtrace = 0,2, Gap = 0,127. Lic nay DGS c¢6 vaz tré
nhu mét bd loc chan bang, cdn khong cho bic xa tir
anten 1 lan truyén sang anten 2 va ngugc lai. Viéc
nay dat duoc klu béng tan b chan chua bang tén
hoat d6ng clia anten.

Hinh 7 thé hén két qua mo phéng va do dac cla
anten & bang tan thap. C6 thé nhan thdy, givi han
bang thong -6 dB dat duoc & phén ti anten 1 va 2
14n luot trong khoang (803 dén 823 MHz} va (807
dén 827 MHz), tuong duong véi béng théng 20 MHz
va thoa man yéu cdu bang thong trong LTE. Trong
khi 46, su cach ly gitia hai phén i dat toi thiéu 17
dB va 16i da lén t trén 30 dB v&n két qua do dac

Hinh 7: Két qua S-Parameter o bang tén thap
a)hé s6phanxa(S11) b} sucach b gua hat phén tranten (S12).
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Hinh 8: K&t qua S-Parameter ¢ bang tan cao
a) he sophan xa(S11) b) sircach i gite har phén tiranten (S12).

thuc t6. Con & bang tdn cao (Hinh 8), bang théng
hoat dong cia mdi phén ti anten xdp xi 450 MHz &
viing t4n 56 2,6 GHz {ciing 14 mot bang tén cp phép
trong LTE), tuy nhién su cach ly chi dat té1 thiéu 9
dB. Biéu nay 13 do vniéc didu chinh sao cho dap ung
tdn s6 cuia DGS chi yéu ndm & bang tan thap hon.
Mac du vay su cach I cing da duoc cai thién dang
ké so vén thiét ké ¢t kiu khong st dung DGS.

KET LUAN

Vi du trén day vé thiét ké anten MIMO tng dung
trong LTE c6 st dung c&u tric mat phéng nén khuyét
(DGS) cho thdy hiéu qua dang ké ciia DGS trong viéc
lam gidm hién tuong ghép tuong hd. DGS véi dac
tinh uu wét cing vér cdu trac don gidn, dé nghién
cim va ché tao da, dang va sé thu hat duoc nhiéu
su chu y dé ung dung trong cac thiét b1 dién tir kich
thude nhé, trong do6 ¢ ing dung trong viéc thiét ké
cac anten cho cac thiét b1 ddu cudl.
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