THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2019 May; 30(5), 333~338.

http://dx.doi.org/10.5515/KJKIEES.2019.30.5.333
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

We 9 BN 22 3838 WLAN 9 2438 o3 g
Jeke= WA obe

Compact Dual-Band Ground Radiation Antenna Using Controlled
Endless Metal-Rim Modes for WLAN Application
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Abstract

In this study, we introduce a dual-band ground radiation antenna using an endless metal-rim mode control method that operates in
the WLAN band. In the proposed antenna, the metal-rim modes are excited as one- and two-wavelength-mode radiators by a dual-band
ground radiation antenna, which occupies a small space on the ground plane. The metal rim surrounds the ground plane with a gap
of only 2 mm. In addition, two capacitors are inserted between the ground plane and the endless metal rim to control the one- and
two-wavelength modes of the endless metal rim. Based on simulation and measurement results, we noted that the proposed antenna
has an impressively high radiation performance.
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Fig. 1. Geometry of the proposed antenna.
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Fig. 2. Characteristic mode current distribution of the endless
metal-rim.
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Fig. 3. Fabricated the proposed antenna.
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Fig. 4. Simulated and measured reflection coefficients of the
proposed antenna.
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Table 1. Measured total radiation efficiencies of the pro-
posed antenna.

Frequency(GHz) | 2.4 | 244 | 248 | 52 | 54 | 56 | 58
Efficiency(%) | 71.5 | 74.1 | 61.1 | 45.1 | 52.0 | 57.9 | 46.3

GHzol A o] AlEd o1 AR 3 3 Bas <lste] 11
5(a)oll A 2.44 GHzol A Aot

336

& Aol g do) A, shdel SRl A 2ol 18
FEER o715 AS AU 5 9lon, WE o
7t AR o] Wold s FEol A2 2
AL = o, " 5b)lM 5.4 GHze] vE d 9
e 74 dl 2ol AR H A o] EAste] 29t
REEg of7|He As SAT 5 Atk EF Y 49
o Wol Mz wiiEE Afel AFye fgrn
O B2 S AAE 5 len, ol Hi s e AFE7
MEZ GHAA WAL 5o AskE TAATIA A
ol SH387] feME WY "o FE2E AtE St
ueh o] Aatzgel obd A Fx2E AYE A
T, 298 REOA BAEE WA AT Aske Eu o

»
=Lood oo &

>

)

O

(b) 5.4 GHz

J8 5. Ak ey Algdold A/ X ¥ ek
Fig. 5. Simulated current distribution and direction of the
proposed antenna.



AR 5 9o, A TEE Qukel ke 94
F2oA 0|3 B e LtE 2@ ¢

725 Agkalg u} F7VHOZ, ASHE %
ool e AR BEE Ed A o
2014 EA 8 Uﬂ% 99l 1949, 294 B4 IS
AP A P AS FAF F Atk 18 62
WLAN t) 9] 24 Z3142.44 GHz, 5.4 GHz)o A A<t
g gelitel WAk RS EASehelT AgkE Qo)
WAk A Sq0) 7 thelolH SR SHS A
Qo) Fol W) el L7HE WAL Y 54
o

: xy-plane
: yz-plane
: xz-plane

: xy-plane
: yz-plane
: xz-plane

(b) 54 GHz
J8 6. ArE ey 34 AL "
Fig. 6. Measured radiation patterns of the proposed antenna.
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