View metadata, citation and similar papers at core.ac.uk

brought to you by .{ CORE

provided by Xiamen University Institutional Repository

R YRES: 10384 NRE_ EE

5. 23120121152862 ubcC

ERREE R MIMO XE&M TSR

Research and Design of High Isolation

multipolarization MIMO Antennas

TR

BFHRIFHL: FHL SR

+ W B AR wEPEHOLEK
WXRZHH: 20055 A F
XA FE R 20156F A 5
FART A 200554 A 5

BB LN


https://core.ac.uk/display/84994063?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BiIXRFEZFMILFE AR

ANESZ AN SR AN TN 3 F L TE I FUCR . A
MNER TGRS LA NS AR O AR FURCR, #9453 L
&7 bR, IR SR AVE AT (R R S A 2 AR S G
A7)

FA, ZEEALRION ( ) VR (4D
HIBEFURR, 3RAF ( ) R (D 22 e i =
B, fE ( ) SKE = SER . (TEAE L A5 WIEHE R
A 7 5T NI B A AR, ARG = A ER, Al BUAERR =
)

bal

FIAN (Z4):
F H H



B IXFFMIR I EEUE R EA

ANF T TRZAARYE (i N ERILAN [ 2 5545 AT SE it /25D
SR T B AN B2 08 30, I m) 2 T B R e MU AL A 18
S CRFRARBIRURT L TR0, SRR AL 0 SCE N B 10K 2% A5 7R A H 2
R N 1 P YN D= R N e A7 | AN EE ) B N T
AR SO B B PEREAT R R, R AL A ST UR 47 2 g
i, SRAEEN. g enEis Hoe 0y G B S 0018 5
RERL SR T
( ) LA IR OREZR o ¥ B E KR AR, T
TR HE, RIS LR
( ) 2ANVRE, Wl BRI AL.
CEAELL EARRAS 5 AT “ V7 BB BN AR . DR 2018 S8
e AR TR ARER Fad e WA Ae s, REFTTRPAIREZR 7
SHOE AR SO AR AR A HEAEER), BRUCALH
ARG, HE A EIRIRAL.)

PN (BE4D:
£ H H



EiS

" E

TCLIBEAT RIS R R ok 1 AR SR 1) H kLR, 7EA BRI vk 5
I A 2R G0 1A T T R AN A B DT B B E A U 7S EE R . MIMO (Multiple-Input
Multiple-Output, £ AN Z ) W] DIAE AN I S0 D # FAL s 58 1) 26 A0, 3% M g
1 ARG HE A EAIHE R 2, MIMO $ AR & BmAE 1T A At HeR . 240,
R 2% 7] 3 BR ) MIMO H AR % Jg (e KRG 2 —

RIS MIMO RE ML FARE L, LSRRI K E P4 MIMO K
28R RPUIR SR -, 6 MIMO RER A CHL R A M B An i AT 19y, B AT
A 1 LRI = MIMO R 4% 57k B B2 757, S8 MIMO . R 2R I v B B i
fifi, L MIMO RZ M1 tHE A STHIWE AL H br o

WICLART T IEEE 802.11n JE (S FRHEM MIMO R it Sl $& 7 LR R
LRAEN, LR TN BRI BT LS, o TR S S BN R R PR R,
Ao WA 77 LR GRS IE BT R 2 IR AT Sk

K FH LT St R 2 15t AR 25 St 2, %k T —3RLAET- WLAN [ 2.4
GHz w=ik% B E MIMO ity Kk, SEIngs SR, TAESBN, Frisih Rk H b
BT 35dB, F ARG A28 XARAL LK T 45 dB. B 1 5 s s 11 el 85 58 R A
WALFESL, TR H A SR SRR, BOER T WLAN /] MIMO £4t.

FEIE 7 T g — FR N AR RR, i8I S iR 2 A R Pl 2e 1t v 2k, ) A )
AT G R TS ORI R 2w SR, S T — 30 B e o o XU A I v R
Zoo TARBRERA, Friscit REMun DB R T 23 dB. [EI, RERSLIARAL
RebE, TEBCOKERS 7 AL B KT 30 dB. Fristit R H A WU 1 Bg 2
AIRRALRE B R, W] T-BERHE WLAN

KPR (IR TR SRR R R GRS 70, 18I P 2 AR T IR A IRty I e 1
WAL R 1, it T —#0E M T2 N WLAN R4 2.4 GHz AREBCU AL stk 5
A MIMO K&k, TETARSBLN, BTt R B 25 BT 32 dB: s KT
T b, REEM EAERE S5 L2 SR ALK 30 dB L |, Rk aiik %) 5.1 dBi. 7£
BEFEAZ b, RIFHAH LIRS 5 i ARG IR AL T — 3RS R B



EiS

SRR R AR 3 AR AL Al R R i A = L =ik MIMO K2R, %R ERTE
TD-LTE HJ E #ME N IE 3 R U1 TAEMERE
B, XA RO T R, R P R T AR

KHEIR]: MIMO R£k: FRBSE, ZWtk: ISR



Abstract

Abstract

The rapid development of wireless communication technologies has brought a
growing shortage of spectrum resources. Improving the transmission rate and the
communication quality in this restricted condition then become the research focus of
communication technologies. MIMO (Multiple-Input Multiple-Output) technology,
which is considered to be the revolutionary technology of the next generation wireless
communication systems, can significantly improve the channel capacity and spectral
efficiency without additional transmission power and signal bandwidth. Currently, one of
the biggest obstacles restricting the MIMO implementation is the MIMO antenna
technology problem.

In this thesis, the application background and the recent studying status of MIMO
antennas are introduced firstly. The fundamental theory and performance index of MIMO
antennas then are summarized. Focusing on the isolation improvement between the
MIMO antenna elements, we generalize some design guides of MIMO antennas and take
the MIMO antenna design as this thesis research target.

Thus, several MIMO antenna structures are proposed to meet the requirement of
IEEE 802.11n communication standards in this thesis. The design process having been
introduced, the specific structural parameters influences on the antenna performance are
analyzed in detail. The simulation results are compared with the measurement ones to
verify the reliability of these design technologies.

Firstly, a compact dual-port and dual-polarization MIMO antenna is proposed for
2.4-GHz wireless local area network (WLAN) systems. The radiation elements include a
monopole, which radiates linearly polarized waves, and a patch ring, which provides the
orthogonal linear polarization. It is fed via a coplanar waveguide port and a slot line port,
respectively. According to the measurement results, the isolation between two ports over
the operating frequencies is better than 35 dB and the cross polarization discrimination

(XPD) are better than 45 dB at the main direction. This proposed antenna also has the
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merit of low volume.

Secondly, a dual-port patch antenna of dual-polarized directional radiation is
presented. The patch element is a square of two open slots. The designed antenna can
radiate the microstrip antenna mode, which is excited by coaxial line, and the folded
dipole mode excited by a coplanar stripe. The experimental results show that over the
operating frequencies the isolation between two ports is better than 23 dB. Meanwhile the
polarization isolation levels are larger than 30 dB at the main radiating direction for all
the two ports. This proposed antenna is suited for the WLAN wall-mounted base-station
systems.

Then, a unidirectional, dual-polarized MIMO antenna is proposed for indoor 2.4-GHz
WLAN. This antenna consists of a cavity-backed annular slot and two inverted microstrip
feed lines which are mutually orthogonal. The experimental results show that this antenna
has more than 32 dB port isolation, and the cross-polarized levels are less 30 dB than the
co-polarization over the working band. The compact size and excellent performances
indicate this designed antenna can be easily applied in indoor MIMO WLAN base station.
On this basis, a tri-polarization MIMO antenna is presented, since that the fading of
orthogonal signal are irrelevani. This antenna has good performances in the TD-LTE
band.

Finally, we summarize the design key points in this thesis and propose the further

research object.
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