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Abstract —A two-PIFA system suited to functioning inside
the tablet computer with a complete, metal back car for 2.4-
GHz wireless local area network (WLAN) operation isproposed.
The antenna was constructed by stamping a flat platand bent
two times to form a compact structure. The PIFA waded and
short-circuited at the top patch above the antennground with a
vertical ground wall connecting therebetween. Thewo PIFAs
were symmetrically located on the metal cover andrgunded
therein. The results showed that comparabldeg and Ey fields
were obtained for the tablet used in the three majopositions,
the landscape, portrait, and bottom-down modes.

Index Terms— Planar inverted-F antennas (PIFAS), tablet-
computer antennas.

I.  INTRODUCTION

Tablet computers or tablets are becoming more aock m
popular in the recent years [1]. This wireless detands out
among the mobile phones, notebooks, and the otrerthe
market because of larger touch panel (compared mihile
phones) and lighter weight (compared with notebpokke

the design concept is applicable to a 12/13-intetaThe
PIFAs are arranged in a symmetrical fashion wispeet to
the metal cover, which is considered to be an aatgmnound
in this design. The antennas are identical in aimkspaced 30
mm () apart. Each antenna occupies a volume of 5 X309 x
mnT and is set 3 mm gap from the shorter edge of itheng.
The antenna parameters were attained by the rigorou
parametric studies with the aid of the electrom#gifield
(EM) simulation. For studying, the antenna is degosed into
four portions: a radiating top patch, a solderiragtipn, an
antenna ground, and a vertical wall. The PIFAsd 2are fed
at ports 1 and 2 at the top patch above the antgmead and
short-circuited to vertical wall connecting thersteen. The
PIFAs operate as quarter-wavelength resonant gtagctThe
achievable impedance bandwidth can be tuned bynedeas-,
S andG. The proposed structure allows the surface cugitent
flow along the three main directions, including tlaeral
direction of the top patch, the feeding/ shortimgation, and
the direction of the vertical ground wall, all penglicular to

back cover of the tablets are usually made from-noneach other. In this case, it can be expected lieatertical Eq

conductive materials because the antenna designsnare
difficult in the environment of a metal cover tablot many
papers have presented the antennas for the taittet wnetal
cover, which motivates us to develop a new antatesgn
suited to functioning inside a complete, metal, kbeaver
tablet. In this paper, a new patch, planar-inveReahtenna
(PIFA), which was constructed by stamping a flattgland
occupied a volume of 5 x 9 x 30 Mnis introduced to form a
two-PIFA system in the tablets. The PIFA was fed ahort-
circuited at the top patch and on the same plaoeeathe
antenna ground with a vertical ground wall conmecti
therebetween. The two-antenna system was of a siyicahe
structure, and the performance of each PIFA issdme. The
antenna was designed to allow the surface curtenfiw
along the three main directions, including therktelirection
of the top patch, the feeding/shorting directiomd athe
direction of the vertical ground, all perpendicutaeach other.
In this case, the verticaE{ field) and the horizontal field)
polarization are quite comparable for the tablet tire
landscape, portrait, and bottom-down modes. Thopgty is
beneficial to the end user having a common WLANeasc
point (AP), which usually generates vertically pizded waves.

Il. ANTENNA DESIGN

Fig. 1 shows the proposed two-PIFA system mounted o
0.8-mm, thick plate of size 185 mm x 240 mm, tréads a
metal back cover for an 11-inch tablet computertiddothat

field) and the horizontalg; field) polarization of the antenna
radiation in the three rPr}gic;r cuts is comparable.
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Fig. 1. Configuration the two-PIFK’system affixedthe metal back cover.
1.

Fig. 2 shows the measured reflection coefficiems the
isolation. The measured input impedance over the all
below —10 dB. The isolation between the two PIFA\dess
than —17 dB. When the distanDebetween the two PIFAS is
further reduced, the isolatiors,{) can be deteriorated, and
the achievable impedance bandwidth is also dealed3e
simulated surface-current distributions are preseir Fig. 3.
The currents are plotted in the form of vectors, dne
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magnitude scale of the currents is kept the same.ctitrent
strength on the antenna ground is the least, andithctions
of the currents are opposite to those on the toghpend the
feeding/shorting portions. The currents on the argeground
should affect less the radiation patterns. Theasericurrents
are equivalently large on the top patch, feediraytsig
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the landscape, portrait, and bottom-down modes.
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Fig. 2. Reflection coefficientss(; for PIFA 1;S,,for PIFA 2) and isolation
(S1) between the antennds= 5.5 mmS=2.5 mmG =15 mmL =3 mm.
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IV. CONCLUSION

An internal, two-WLAN-antenna system utilizing the
patch-PIFA design for tablet computer applicatibas been
presented. The PIFA can be directly affixed toitireer side

feeding/shorting portions _ antenna ground of the metal back cover of the tablet. The antermnmasasy to
Fig. 3. Simulated surface currents at 2442 MHZ¥6A 2 studied in Fig. 2. manufacture and show good input matching with port
isolation below —15 dB over the 2.4 GHz band. Iditoh,
because the structure of the PIFA is designed ltavathe

]tcgre ;?222' flregzzngy %f;::uif Sththe)atnhch;demr;g?r:s:]d;sa surface currents along the three main directiomgeuelicular
) 9o each other, the obtained vertical and the hot&o

modes for tablet computers, the two-PIFA system was o : C
measured in the case of the tablet in the landsqapeait polarization are quite comparable such thatEhéeld in the
and bottom-down positions. Usually, the throughtests ar’e horizontal plane with more constant gain for thadtin the
. PO ' y,, g landscape, portrait, and bottom-down modes is @ebie

conducted in the horizontal cut (that's, thg plane here for . T . .
the three cases) for each position of the tablesTlhe This characteristic is attractive for the end usavilg a

L A P ' commonly available WLAN AP, which usually generates
radiation properties in they plane for the three cases are erticallv polarized waves. The antenna vields peaka of
studied with the measurement coordinate redefineébout Sé%Bi with radiatioﬁ officienc excgedir@/rt)i?
accordingly. Comparablgs andE, fields of the antennas are ' y

Fig. 4 shows the measured radiation patterns & R4z,

first obtained [2, 3]. This characteristic retathe advantage REFERENCES
of combatmg the complex propagafuon 'r_] the rlcm'mmg [1] Tablet computer, Wikipedia, the free encyclopedalne]. Available
WLAN environment. Second, th, fields in thex-y plane at: http://en.wikipedia.org/wiki/Tablet_computer.

(horizontal plane for tablet in landscape, portraitd bottom- [2] S. W. Su, A. Chen, and L. Tai, “Compact patch amemountable

oy - above conducting plate for WLAN operatiorklectron. Lett., vol. 42,
dovyn_ arrangements) also show nearly omn!dlre_ctlonal op. 1130-1136, 2006,
radiation patterns and very few nulls < —15 dB. Tebavior [3] C. T. Lee and S. W. Su, “Tri-band, stand-alone,AP¥fith parasitic,
greatly benefits data throughput and coverageh®end user inverted-L plate and vertical ground wall for WLABpplications,”
having a conventional WLAN AP that generates vaHl;ve Microw. Opt. Technal. Lett., vol. 53, pp. 1797-1803, 2001.

polarized waves.
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