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ABSTRACT

In this paper, we design and implement SPA (Switched Parasitic Antenna) antenna which can control its
beampattern using multiple parasitic elements. By applying SPA antenna to wireless communication system and
implementing beamforming scheme, we show that SPA antenna can be used to improve the performance of
wireless communication systems. SPA antenna consists of a single active antenna and multiple parasitic elements
around the active one, and can control its beampattern by switching the parasitic elements. Using this
characteristic of the SPA antenna, it is possible to impelemtent beamforming technique with single RF chain,
which enables to design low cost, low complexity and low power wireless communication systems. In order to

verify the beamforming gain, we measure and analyze the system level performance, such as SNR, PER, and

throughput.
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u (Z+X) Parameter Value

n = (Zm +ZL)_1 (Zm _ ZL) @ Number of passive element 4
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691

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’16-06 Vol.41 No.06

o] 2= 9] switching 7]'50] HoIA|7]| wlitol] LA A
gluic} PIN tlo] Q=5 wx|ajo} ghc}. 121} PIN
tlo] e = 2pAle] Ao ofs] Hlo]So] AEl= &
7} Q)7] wiiEel]l kel Zole} PIN tlo] o= 74
7] trade-of A1 S azefsle] AAslof sh & &
M1z olelgt IAE aEEte] 2709 tle] L EE AL
4301 SPASHIIE stk

T SPASHIURR] Aol A1E Ql7el] w4l
glo] 18] 49} 7] 5ol A=) glek 17 4ol4=
47le] 7N A&AF AlelAlE FollA shis Ql7kEle]
o] Wsfel-S Yepdic), gk} o] 58 5dBAEE B

0001 0010
90 10 90 10
T 60 T 60

0100
90 10
B 6

T2 4. SPA WlEI(1bit on)
Fig. 4. SPA beampattern(1bit on)

0011 0110
90 10 90 10
- T8

1001
9 10

270

1% 5. SPA ¥3&I(2bit on)
Fig. 5. SPA beampattern(2bit on)

692

ek T3 sl 0] AoAEE 27Bkgalel
FHelS- vpepiic). o] A= ke 0]50] 6dBE
ehfar ol

SPA <belilel A ARk WA S 7144
o 5 Mol S 2 Yl (28 7R on
She A5 Alsl) oleh aE ZAE on Aol
TNel #1321l mba ke oY sleiRlagre] =
2}x)7] wiel] VSWR EA4-S ZA ok gk} 13 6,
a8 78 22 AR EE 1), 271 QbR 7359
Fohpe] whE VSWRS uehdth  24GHzE]
2.5GHz HellA] AlAlE 17 w2715 lrbels

§ VSWRe] 20155 viehdle oF 5 girk wlkebA
ME 7Fe TR A UoAR) A} A5
5 N w2 270 Q7kshs 97e) WlsiElS AMggle)

=
o

VSWR

S Rk M W AU o N B W

L L L L L
21 2.2 23 2.4 25 2.6 2.7 28 29 3.0

g
o

frequency (GHz)

1%l 6. VSWR (1bit on)
Fig. 6. VSWR (1bit on)

.
5}
1

WSWR

kN W R U@ N o ® W
T T

20 21 22 23 24 25 26 27 28 29 30
frequency (GHz)

77l 7. VSWR (2bit on)
Fig. 7. VSWR (2bit on)

F 2. SPA kel B4
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Parameter Value
Number of beams(used) 15(9)
Gain(dBi) 5~6.5
Beamwidth(deg) 120~130
VSWR <20
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