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Tém tit:

S(r dung anten MIMO la mot xu hudng hién nay trong cac thiét bi thu phat v6 tuyén nhdm cai thién
téc do truyén dir liéu cho hé thong. Bai bao dé xuat mot anten mang MIMO gém mugi sau phan tur
anten don vi dai, tuong ('ng b8n mang anten vdi bdn c6ng ti€p dién. Anten hoat ddng & xung quanh
tan s8 trung tdm 5 GHz véi bing thong dat 331 MHz. Anten c6 hé s tuong hd rat tét, cé gid tri |Sij|
(vGi i#j va i, j = 1-4) nho han -31 dB trong toan bo bang tan hoat dong va hé s tang ich 16n nhat
tai 5 GHz dat 11,8 dBi nhd vao viéc sir dung tam phan xa. Anten dugc thiét ké trén nén dé dién moi
RO5880 va md phong bdng phan mém phuong phap phan t& hiiu han CST. Anten cé kich thuc dat
140%x134x45 mm, phu hgp cho cac tram trong hé thGng dinh vi trong nha, cac thiét bi thu phat véi
khoadng céch xa xung quanh dai tn 5 GHz hodc cd thé sir dung cho chudn Wi-Fi 802.11j.

T khoa:
Anten MIMO, mang MIMO, mang vi dai.

Abstract:

Using MIMO antennas is necessary in tranceivers in order to improve the data rate in wireless
systems. The paper proposed a MIMO antenna array consisting of sixteen microstrip elements in four
arrays with four ports. The antenna array operates at a center frequency of 5 GHz with a bandwidth
of 331 MHz. The muture coupling between antenna elements is low due to flector integration, with
[Sij| (i#j, i, j = 1-4) less than-31 dB over the operating band. The antenna is designed on the
RO5880 substrate and simulated by CST studio software. The MIMO antenna size is
140x134x45mm which can be suitable for stations in Indoor Positioning Systems, transceivers
operating around 5 GHz for long distances, as well as Wi-Fi 802.1j.
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1. GIOI THIEU CHUNG Input Multi Output - Nhiéu dau vao nhiéu
V6i nhu cu truyén dit liéu téc d6 cao vd  dau ra) ciing nhu k¥ thuat dinh dang chim
tin cdy ngdy cang ting, cac hé théng vd  song cho anten da duoc &p dung nham
tuyén duoc trién khai nhiu anten dit tai  nang cao hiéu suit cua céc hé thong
cac thiét bi thu phat. Anten MIMO (Multi ~ khéng day trong méi truong nhidu va da
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duong, dac biét trong cac tng dung nhu
WLAN, mang di dong 5G hién nay [1].
Mot trong nhiing tré ngai dbi véi viéc
thiét ké cac anten MIMO d6 1a dat dugc
céc anten phan tir gan nhau nham thu nhé
kich thudc ciing nhu cai thién hé s ting
ich cua anten [2]. Pa c6 nhiéu thiét ké
anten MIMO cho ng dung WLAN va dat
duogc nhiéu thanh tyu dang ké. Trong [3]
mot anten MIMO 8x8 dugc thiét ké cho
cho Wifi va mang di dong 5G, anten c6
kich thugc nhod gon, tuy nhién hé sé ting
ich 16n nhét chi dat 3 dBi do mdi phan ti
anten MIMO la mot anten don. Anten
MIMO trong [4] l1a mot anten MIMO 2x2
duoc CAu tao tir cac anten don, anten dat
dugc bang tan rong cho wng dung
Wifi/WMAX c6 dai tan tir 2,4 dén 4,2
GHz. Anten ciing dat dugc kich thudc
nho gon, tuy nhién hé sé ting ich cua
anten chi dat t6i da 1,2 dBi trong toan bo
dai tin hoat dong. Tuong tu nhu vy, C4c
anten MIMO trong [5]-[9] déu c6 kich
thude twong d6i nho gon, dugc cau tao tir
cac anten don, vi vay hé sé ting ich 16n
nhit cua anten déu dat duéi 10 dBi. Dé
tang hé s6 tang ich cho anten dong thoi
dap tng dwoc nhu cau truyén nhan dir liéu
téc d6 cao, mot sb cong trinh da dé xuat
cac anten MIMO tur cac mang anten. Mot
anten mang MIMO 2x2 trinh bay trong
[10] duoc cau tao tir hai anten mang.
Anten @ng dung cho WiFi véi hé sé tang
ich dat 21 dBi, tuy nhién kich thudc anten
trong ddi 16n (400x400x60 mm). Mot
anten MIMO mang khac ciing tng dung
cho dai tan 3.5/5.8 GHz gém 8 phan tir
cho méi anten mang. Anten c6 kich thugc
rat nho gon, chi 7x34 mm, tuy nhién, két

qua cta cong trinh khong dé cap dén dd
thi btrc Xa cling nhu hé sb ting ich anten
dat dugc. Anten mang MIMO 2x2 trong
[11] &ng dung cho WLAN 802.11p, cé
kich thudc 135x48 mm va hé sb tang ich
cao nhét dat 9,2 dBi.

Trong bai bao nay, mot anten MIMO 4x4
duoc d& xuit cho (ng dung WiFi 802.11j,
anten MIMO duoc cau tao gom bébn anten
mang. Anten duoc thiét ké trén nén dé
dién mdi Roger RO5880 véi do day lop
dién mai 12 0.8 mm, hing sé dién moi l1a
2.2, va hé s6 suy hao 0.0004. Dé cai thién
hé s tang ich ciing nhu giam su tuong hd
gitta cac phan tir, anten MIMO dugc tich
hop thém mét tam phan xa & giita Cac
phan tir. Anten hoat dong trong dai tan s6
tir 4.82 GHz dén 5.12 GHz véi tong kich
thudc cua anten la 140x134x45 mm va hé
s6 tang ich 16n nhat dat 11,8 dBi tai tan sd
5 Ghz. Pic biét, hé sé twong hd gitra cac
anten dat mac rat thap, nhé hon -31 dB
trong toan dai do sir dung tim phan xa.
Anten c6 thé duoc sir dung cho cac ng
dung yéu cau truyén nhan & khoang cach
xa hoac cho cac tram thu phat trong hé
théng dinh vi trong nha. Anten dugc thiét
ké, mo phong va téi wu bang phan mém
phwong phap phan tir hitu han CST (Cst
Microwave Studio).

Céc phan con lai cua bai bao gom: Phan
2 1a thiét ké anten, phan 3 1a cac két qua
va binh luan va phan 4 Ia két luan bai bao.

2. THIET KE ANTEN
2.1. Anten mang

Anten mang duoc cai tién tir mot dé xuat
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cta chung toi trude day. Mang géom bon
phan tir duoc trinh bay tém tit lai ¢ bai
bao nay. Cau tric cia mdi phan tir va kich
thu6c nhu hinh 1 va bang 1; ciu trdc
anten mang 4 phan tir ciing nhu kich
thudc mang duoc trinh bay ¢ hinh 2 va
bang 2.

A

Woni

(a) Mat trwdc (b) M3t sau

Hinh 1. Kich thwéc ctia phan tir anten mang

Error! Reference source not found.. Kich thwéc
chia phan tlr anten mang (mm)

Parameter | Value | Parameter | Value
W 29 Wsg 3

L 37 La 8.09
Lp 12 Lb 10

Wp 8.13 Lc 4.38

g 0.7 Wi 1.97
Warm 21 D 135
Wb 2.1 Lgnd 3

Ls 12.14 | Wgnd 12

Wy 2.2

Anten mang gém bén phan tir anten don
nhuy ¢ hinh 1 véi tong kich thudc cua
anten mang la 134x60x0.8 mm.

(ISSN: 1859 - 4557)

e N N X2
S S NN

e e

(a) Mat trwdce
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(b) Mat sau

Hinh 2. CAu tric cha anten mang

Bang 2. Kich thwéc caa anten mang
bén phan tlr (mm)

Parameter | Value | Parameter | Value
L 134 d3 30

w 60 w1 1.7

dy 11.3 W2 3.4

d2 35

2.2. Anten MIMO

Anten gdm 4 phan tir anten mang tao
thanh cdu tric MIMO 4x4. Anten dugc
6 cau tao gdm 3 1op, hai 16p ngoai cing
véi mdi 16p gém 2 anten duoc dit ddi
dién voi nhau, hai céng tiép dién cua hai
anten trén moi lop duoc dit léch nhau mot
khoang la 10 mm nham giam tuong hd
gitra hai anten, gitta hai 16p duoc dat mot
mat phang phan xa nhim giam tuong hd
gitta anten hai l6p. CAu tric cua anten
mang MIMO 4x4 dugc trinh bay nhu ¢
hinh 3. Hé s6 tang ich cia mdi anten mang
duoc tinh theo cdng thac sau (1) [12].
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G = Z:ﬂ e/ (n—1)(kdcos0 +B) (1)

trong do, k 1a hé sé séng, d xap xi mot
nira budc song tai tan sé ho.at dong trung
tam, p=2n la sai pha gita hai phan tur 1an
can, N 1a sb phan tir trong anten mang,
trong truong hop nay, N=4. Kich thudc
tong cuia anten MIMO 1a 140x134x45 mm.
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(b) Mat sau

Hinh 3. C4u tric cha anten mang MIMO

3. KET QUA

3.1. Anten mang MIMO khéng c6 mat
phang phan xa

Hinh 4 biéu dién d6 thi caa tham sb S va

d6 thi birc xa cua anten MIMO khi khdng
sir dung mat phiang phan xa. Tu két qua
mo phong tham sé S cho thdy, anten cong
huong tét ¢ tan sé xung quanh 5 GHz Vi
hé s6 suy hao phan hdi |Sii| (i= 1-4) nho
nhat dat -30dB. Bing thong -10dB cua
anten tir 4,8 GHz dén 5,2 GHz. Ngoai ra,
c4c gia tri tham s [Sij|, voi i#j va i, j = 1-
4, déu c6 gia tri nho hon -20 dB trong
toan bo bang tan hoat dong, diéu d6 cho
thiy céc anten hoat dong doc lap véi
nhau, hé s twong hd rat tét. Hinh 5 biéu
dién do thi buc xa cua anten MIMO, két
qua mo phong cho thay anten dat dugc hé
sb buc xa I6n nhit 1a 10.2 dBi. Anten
MIMO di dat duoc hé sé va hé sé tuong
hd tuong dbi tét. Tuy nhién, khi tich hop
thém tim phan xa gitra hai 16p anten thi
hé s tang ich cua anten MIMO dugc cai
thién. Hinh 6 biéu dién 1a d6 thi bac xa
cua anten va hinh 7 1a tham sé S khi anten
MIMO khi c6 tdm phan xa. Tir két qua
mod phong hinh 6 cho thay, khi tich hop
mit phing phan xa vao anten thi anten
van hoat dong xung quanh tan sb trung
tam 5 GHz v&i bing tan dat tir 4.82 GHz
dén 5.12 GHz. Dic biét, do twong hd giira
c4c phan tir trong anten MIMO tét hon so
Vi két qua biéu dién ¢ hinh 4. Cac gia tri
tham s6 [Sij| déu c6 gié tri nho hon -31 dB
trong toan bo bang tan hoat dong, giam
thém 11 dB so voi anten khong sir dung
tam phan xa. Bén canh do, hé s tang ich
cua anten MIMO dugc cai thién, tang tur
10,2 dBi lén 11,8 dBi. Trong ca hai
truong hop, hiéu suit cua anten déu dat
Xap xi 90%.
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S-Parameters [Magnitude]
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Hinh 4. Két qua mé phéng tham sé S cua anten MIMO khi khéng cé mat phang phan xa

dBi

Hinh 5. B thi blrc xa cta anten mang MIMO Hinh 6. D thi birc xa ctia anten mang MIMO
tai tan s 5 GHz khi khong c6 mit phang phan xa tai tin s6 5 GHz khi tich hop mét phang phan xa
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Hinh 5. Két qua md phéng tham sé S ctia anten MIMO khi tich hop mét phang phan xa

4. KET LUAN bing 11.8 dBi tai tAn s6 5 GHz. Vi hé sb
Bai bao di dé xuidt mot anten mang  ting ich tét, anten phu hop véi cac Gng
MIMO 4x4 hoat dong & dai tan sb xung  dung thu phéat & khoang cach xa, vi du
quanh 5 GHz véi bang tan dat 3 hon 310  nhu hé théng dinh vi trong nha, tng dung
MHz. Bang cach sir dung mat phang phan  Wifi. Anten duoc thiét ké, tdi wu bing
xa, anten dat dugc hé sd ting ich cao, phan mém phuong phap phan ti hitu han
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CST. Anten c6 nhuoc diém 1a twong d6i  kich thudc anten dé c6 thé sir dung duoc
day, vi vay, can tiép tuc toi wu dé giam  cho céc thiét bi caim tay.
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