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1 DESCRIPTION ANTENNA AND WIRELESS COMMUNICATION

DEVICE USING SAME 5 TECHNICAL FIELD [0001] The present

invention relates to an antenna, and more particularly to an antenna that

is formed on a substrate, and a wireless communication apparatus using

the same. 10 BACKGROUND FECHNLLGY [0002] In order to

miniaturize an antenna, the volume of the antenna conductor is preferably

made smaller. In order to reduce the volume of the antenna conductor,

grounded antennas are typically used. Typical examples of antennas 15

iNCHIEEENA -BPE anieiiEand anveriethF1ype pRtenmR. TReiG-typer

antenna has an antenna conductor which is bent in the middle to reduce

the distance between the antenna conductor and the ground. The

inverted F-type antenna has an antenna conductor which is grounded at
TE@GRELEAd. ZDENSCLOSURE OF THE INVENTION Problems to be solved

by the invention [0003] For example, when a game apparatus and a game
[0Q®htroller peffermpwitsiess comvsuricationsaditt eact other, 25twothihe and

units are provided with an antenna. In particular, since the game controller
Mo X7 & Rrdrhal I indatutization efSTO6D 77WIO00ESCG70240W0) 2 thibstrate,

antenna to be mounted thereon is also required. Despite
and a wireless communication apparatus using the same.

BACKGROUND TECHNOLOGY

[(0002] in order to miniaturize an antenna, the volume of
the antenna conductor is preferably made smaller. In order
to reduce the volumes of the antehns conductor, groundsd
antennas are typically used. Typical examples of antennas
include an L-type antenna and an inverted F-type antenna.

The L-type antenna has an antenna conductor which is bent in

the middle to reduce the distance between the antenna

conductor and the ground. The inverted F-type antenna has an

antenna conductor which is grounded at one end.

DISCLOSURE OF THE INVENTICON

Problems to be solved by the invention

[0003] For example, when a game apparatus and a game
coentroller perform wireless communicatiens with each other,
both the units are provided with an antenna. In particular,

since the game controller size is small, miniaturization of
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being small-sized, the game controller is also required to implement
various functions, and it is therefore desirable to make effective use of
any available space. Moreover, since 5 the game controller is hand held,
radiations toward the human body are shielded. It is therefore desirable to

themake: seffective Use afidhe tadiationepewer oktheiaienaa {0004]. Theespite
present invention has been developed in view of the foregoing
ke iorgumstances] and a genrergkpiyposatheenbA0iis ta previde@uired to
technology for efficient layout of an antenna while ensuring a desired
impagerne directivitys MEANS FOR SQEMING THE PROBEEMS [00051181: to
solve the foregoing problems, an antenna 15 according to an embodiment
ma ki thd Peeseinténvention incluges van antdrnasareasvhiohds dermed oa ance
corner of a substrate; an antenna conductor which is formed in the
theanjemsa areeand lis shapedl sodhatsisifirst saiditctonban@nshsecond human
conductor part are connected to each other via a bend; a 20 first ground
bodyrea vehiehissfotimad néit to the aptenhararedsand iscdennestedkio=an end
of the first conductor part; a second ground area which is formed next to
ef faeahvennmeareal ahdds spaded-away frone anehdidfehe seecand .
conductor part in a direction from the bend to the and of the second 25
[0Q&hbuctor parecarieics festbukitwhithiferds afedideity ethelamednan view
conductor. SC06077W000(SC-702110W0) 3 [0006] According to this
Df(ﬁﬁﬁoﬁﬁﬁﬁﬁggnﬁw@hﬁmgmstances, and a general purpose thereof
is to provide a technology for efficient layout of an antenra

while ensuring a desired antenna directivity.

MEANS FOR SOLVING THE PROBLEMS

[O005] To soive the foregeing problems, an antenna
according to an embodiment of tThe present invention includes:
gn antenna area which is formed on a corner of a substrate;
an antenna conductor which is formed in the antenna area and
is shaped sc that its first conductor part and second
conductor part are connected to each other via a bend; a
first ground area which is formed next to the antenna arez
and is connected to an end of the first conductor part; a
second ground area which is formed next to the antenna area
and is spaced away from an end of the second conductor part
in a direction from the bend to the end of the second
conductor part; and a feed unit which feeds electricity to

the antenna conductor.
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grounded antenna is provided on the corner of the substrate, and the
second ground area is formed near the second conductor part. This
configuration makes it possible to lay 5 out the antenna efficiently and
ensure a desired antenna directivity as well. [0007] Another embodiment

[oozéle presenidpvention s WFEI8SSEOMIMURIGation-ApRatalks, FRise
apparatus includes an antenna and a communication unit which performs

gromifeless 10:cemmunicaion rgugh dhe antennarfhe antennaingludes: s+ q,
an antenna area which is formed on a corner of a substrate; an antenna

andoonekictos whieh ig-formedandhe apternaarga:angds -shaped-so that its
first conductor part and second conductor part are connected to each

comibervia abend; afirstgreund ith.ateaiwhichisérmed pRddo e to 1ay
antenna area and is connected to an end of the first conductor part; a
cutsedoadagrosmd-area itk it foymeddext iathe anteapa peea anddsina

spaced away from an end of the second conductor part in a direction from
dithehentlity the end af the second conductor 20 part; and a feed unit

which feeds electricity to the antenna conductor. [0008] According to this
[ 008HADodimentAthetwirel essboohmmemicatibntapparatusas pravided.withra 15 a

low-profile grounded antenna which is arranged on the corner of the 25
wirgtibstrate; @noithésecond groprd aressis faringd reapihe secondcludes an

conductor part. This configuration makes it possible
ant80060 77060 (SAuM0210w0Y.4n unit which performs wireless
communication through the antenna. The antenna includes: an
antenna area which is formed on a corner of a substrate; an
antennz conductor which is formed in the antenna area and is
shaped s¢ that its first conductor part and gecond conductor
part are connected to sach cother via 2 bend; a first ground
area which ig formed next to the antenna area and is
connected to an end of the first conductor part; z second
ground area which ig formed next te the antenna area and is
spaced away from azn end of the second conductor part in a
direction from the bend te the end of the second conductor
part; and a feed unit which feeds electricity to the antenna
conductor.
[o008]) According to this embodiment, the wireless
communication apparatus is provided with a low-profile
grounded antenna which is arrznged on the cocrner of ths

supstrate, and the second ground area is formed near the

second cenductor part. This configquration makes it possible

SC0607TWOO0 (SC-T7021L0WC)
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to lay out the antenna efficiently and ensure a desired antenna directivity
as well, [0009] Yet another embodimént of the present invention is also a
wireless communication apparatus. This apparatus 5 is a wireless
communication apparatus having a grounded antenna. The grounded

to dmtgneaindidessmnsantened condeactol whose epanuend is lgeateekin a
position not covered by user's hands when the user performs ordinary

anteperations; cardiar igrgund awed Which is formed near the open end of the
antenna 10 conductor. [0010] According to this embodiment, the end of

[00B8] antennalednduetdris focatbd dingposition Notecoperstkby thenvsers on
hands. This can reduce the influence of the user's hands on the antenna

1s difettivity WIS EFFEC TS ORTEEINVEN TION AetorlingTb tive presemt tus

,invention, it can lay out she antenna efficiently and ensure a desired

L8 EnteAlg Hirdctiitras el ROBRERDESCRIPTHONQFT Eounded
DRAWINGS [0011] Figs. 1A and 1B are diagrams showing the

- ant&guguralidn ova Yanse dormsisir cordiigitean embadihent@5coittector

present invention; Fig. 2 is a diagram showing functional blocks of the
WhOS G0 BUTIWGOB(SEE702E0WAY 5An & position not covered by user's

handé when the user performs ordinary operationsg: and a
ground area which is formed near the open end of the antenna
conductor.

[QOLO]T According tc this embodiment, the snd of the
antenna conductor is located in a position not covered by the
user's hands. This can reduce the influence of the user's

hands ¢n the antennz directivity.

EFFECTS OF THE INVENTION
According to the present invention, it can lay cut zhe
antenna effliciently and ensure a desired antenna directivity

as well.
BRIEF DESCEIPTION OF THE DRAWINGS

[0011] Figs, 1A and 1B are diagrams showing the
configuration of a game controller according to an embodiment
cf the present invention;

Fig. 2 is & diagram showing functional blocks of the

SC06CTTWOO0 (5C-70210W0,
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game controller of Figs. 1A and 1B; Fig. 3 is a diagram showing the
configuration of the substrate of Fig. 42; Figs. 4A and 4S are diagrams
showing the configurations 5 of other substrates for comparison with the
antenna characteristics of Fig. 18; Figs. 5A to 5C are diagrams showing

gariBe apiennag gggragierﬁigg gcggrdﬁmgl_tqg}e configuration of Fig. 3 and

the antenna characteristics for comparison; 10 Fig. 6 is a diagram

showetng angthes contiguration ofnthe:supstiate obRig: JE-EIg /ISP the

diagram showing the antenna characteristics according to the

suisonfigukation q:fvfég. 6.4-igs. 8A to SE are diagrams showing yet other 15
configurations of the substrate of Fig. 1B; and Fig. 9 is a diagram showing

yet another configuration afthessubpiiate obRig, SAy DERCRIRFONOF i ons
REFERENCE NUMERALS 20 substrate 50, antenna area 52, ground

of areh&4, antesnaaeenduier Sengaund &nd.58;openend8Qhend 62,
feed line 64, feed unit 66, first borderline 80, second borderline 82, game

chaoatrobder H3Q. 25 THEBEBSTIMODE FOR CARRYING OUT THE
INVENTION SC06077WO00(SC-70210W0O) 6 [0012] An embodiment of

the present idventiondelates tel izgamecatioliehwhichds cenageted to a
game apparatus by a
characteristics according to the configuration of Fig. 3 and
the antenna characteristics for comparison;
Fig. & is a diagram showing another configuration of
the substrate of Fig. 1E;
Fig. 7 is a diagram showing the antenna characteristics
according te the configuration of Fig. 6;
Figs. BA to BE are dlagrams showing vyet other
configurations of the substrate of Fig. LB; and

Fig. ¢ is a diagram showing vet another configuration

of ths substrate of Fig. 82,

DESCRIPTION OF REFERENCE NUMERALS

substrate 50, antenna area 52, ground area 54, antenns
conductor 56, ground end 58, open end 60, bend 62, feed line
64, feed unit 66, first borderlinre 80, second borderline §2,

game controller 100,

THE BEST MODE FOR CARRYING QUT THE INVENTION

SCCe0T7TT7TWOO0 (5C-T0210W0)
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wireless line. In particular, the embodiment :elates to an antenna which is
arranged inside the game controller. ¥he 5 game apparatus includes the
functions of reproducing an optical disc, a recording medium on which a
game program is recorded, and displaying game characters and

[ oohaqkgroundainages-en e screentofa television sehacsording todigres to
game program. The game controller accepts user operations, 10 and

a geerirelstie epewtion:of the game.apparatus, thergby ataningthe-gameny s
software recorded on the optical disc. The antenna to be provided in such

wiraCape eanteollerrequiies imimatyiization. &or effegtive: use hthesspacesn
inside the game controller, the antenna also requires an efficient 15

antlayaut. Marenvers sice-thegame €0nkolerds gupposathiorbehand helde
the human body is naturally located behind the game controller. The

gangirecipity i3 thusidesiraddyslovtered vindhabdirection enshrenhanced iathe
forward direction, away from the user's body. Under the circumstances,

optdcabteninac20 accerdngitorihenprasent embeditnant is eenilgurecdasam is

described below. [0013] Figs. 1A and IB show the configuration of a game
receontesier #00accomdibgytbritbe mizodinent ot thespresent: invientionnkig.

1A is a top view showing the appearance of 25 the game controller 100.
imafhe gamecenteatlee 400drclades hefidst frip 2; @arsecond giipd; afirsthe

direction button Oa, a 9C06077WO000(SC-70210WO0) 7 second direction
gamguttorp8b za third deectdoebattoi Bel her accepts user operations,
and controls the operation of the game apparatus, thereby
running the game software recorded on the optical disc, The
antenna to be provided in such a game controller requires
miniaturization. For effective use of the space inside the
game controcliler, the antenna alse regquires an efficient
layout. Morecover, since the game controller is supposed to
be hand held, the human hody ia naturally lecated behind the
game controller. The diregtivity is thus desirsbly lowered
in that direction and enhanced in the forward direction, away
from the user’s body. Under the clroumstances, an antenna
according to the present embodiment is configured as
described below.
[0013] | Figs. 1A and 1B show the configuration of a gams
controller 100 according to the embodiment of the present
invention. Fig. 1A is a top view showing the appearance of
the game contreller 100. The game controller 100 includes a

first grip 2, a second grip 4, a first direction button Ba, a

SCOe077WO0D (5C-70210W0)
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fourth direction button 8d, a first instruction button 10a, a second
instruction button lob, a third instructipn button 10c, a fourth instruction
button 10d, a first rotational operator 5 12a, a second rotational operator
12b, a select switch 14, and a start switch 16. The first to fourth direction

sedekitons: Bade Bdwill hecenllegtively referied tg;as.direction, huttans 8.The

first to fourth instruction buttons 10a to 10d will be collectively referred to

forag insustion buHons £049. 7Ae fustrang segond-ratationah opeealars 128a, &
and 12b will be collectively referred to as rotational operators 12. [0014]

sechbhe direetion.bytions &ptatpide fram thedap off thesame-coptoliarkt, 10c¢,
and are arranged orthogonal to each other. Moreover, the four direction

a flhuitans 8 ase iniegraby: 1bconpectestty eachiather. For example, thgerator
direction buttons 8 function as a directional instruction control unit for

1 2acontralking:the moverneshafla display eharagter. Bressing-thefirstén 14,
fourth direction buttons 8a to 8d moves the display character in the

andarranging direetiens:ofithe 2@ diectian buttens 8pressett {15 Iheuttons
instruction buttons 10 are also arranged orthogonal to each other. The
Ba first fodfomithlinsteuctiohl buttdns:10a te 16d ¢ farmersasi separaten
respective members. The instruction buttons 10 are provided with
butdarmespbndiig255inviteh eleméntsrwhichrserve as signdbinpusdevioes. to
For example, when the first to fourth instruction buttons 10a to
10dS@0607 PH000(SET02¥60W0) B=ferred to as instruction buttons
10. The first and second rotational cperators 1Z2az and 12b
will be collectively referred te as rotational operators 12.
[0014] The direction buttons § protrude from the top of
the game controller 100 and are arranged orthogonal to esach
other, Moreover, the four direction butteons 8 are integrally
connected Lo each other. For example, the direction buttons
8 function a5 a directional instruction contreol unit feor
controlling the movement of a display character., FPressing
the first to fourth direction buttons 8a to 8d moves the
digplay character in the arranging directions of the
diraction buttons 8 pressed.
[0015] The instruction buttons 10 are also arranged
orthogenal to esach other. The first teo fourth instruction
buttons 10z to 10d zare formed as separate respective members.
The instruction butions 10 are provided with corresponding
switch elements which serve as signal input devices. For

gxample, when tThe first to fourth instruction buttons 10a to

SCO607TWO00 (8C~70210W0)
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10d are pressed to turn on the corresponding switches, various functions
of the display character assigned to the respective instruction buttons 10
are performed. [0016] The rotational operators 12 are arranged in 5
opposing positions at the base-side corners of the first grip 2 and the

10 ecpndarinsd < Ehe rotatienal aperaiorsd 2.a5e iotatahle 360 abowtsheir
spindles, and are operated to activate signal input devices such as

vaMariable resistiven elepfeiEMofe spacificaly: ke sotatiensl pperatoes $8e
are 10 attached to the extremities of spindles which are mounted so as to
redplirbites-heirgiautkat pesitipns byraeans gka usgingomesmmber, and are
rotationally operated 360 about the rotating centers of the spindles. The
[odb&gtional operators:12 cambel ratatechtaxaehiéve analogmatiaresisuah as
moving a display 15 character with rotation, moving it with a change in
oprspead; and chianginsg die shapé akthescharacter {0017 Ehestartfswitch grip
16 is positioned between the direction buttons 8 and the instruction
2 dyudtorissl Gseanchis  imteindedl.to Mitate atgamen&he selectswiteh 12 isire
used to 20 make a selection such as a game level, for example, when

rotdagingghe @emenioed 8t Helding: thefirst grip 2-and the seeonetgrip 4dn
the palms of both hands eliminates the need to support the game

actcopirolier 166 yithithgmbscane: irgersuthatkis, therdapamerconirotier00
can be held so that a maximum of two thumbs and eight fingers of the
eldi@ndss Or atdeast fye H1dMbs 13G060R EVEDOIC ARLOWDrators 12 are
attached to the extremities of spindles which are mounted so
as to return to theilr neutral positions by means of a urging
member, and are rotaticnally coperzted 360° azbout the rotating
centers of the spindles. The rotaticnal operators 12 can be
rotatad o achieve anzlog motions such as moving & display
character with rotation, moving it with & change in speed,
and changing the shape of the character.
[Qo171] The start switch 16 is positioned between the
direction buttons 8 and the instruction buttons 10, and 1s
intended to initiate a game. The select awitch 14 iz used to
make & selection such as a game level, for example, when
stazrting the game.
[0018] Holding the first grip 2 and the second grip 4 in
tha palms of both hands eliminates the need to support the
gams controller 100 with thumbs and fingers. That is, the
game controller 100 can be held so that a maximum of two

thumbs and eight fingers of the hands, or at least two thumbsg

SCO60T77WO00 [BC-T0210W0)
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9 and four fingers, are freely movable. in Fig. 1A, the human hands
holding the game controller 100 are shown by the broken lines. For
example, when the first grip 2 and the second grip 4 are held in the palms
of both hands, the first 5 rotational operator 12a, the second rotational

and®PESRAEr 420y dhe directions bulons 8,9a¢ The instfyicion buitens d0.canay
be operated with the thumbs of both the right and left hands. [0019]

handesedofalionat pRewdars 1k «irection PUitgns £ AnsHpFHUGHON-BUIRNS, 1ran

10 can be pressed selectively. In 10 particular, the rotational operators 12

1irdde arrgngedio: ApPesite-pasitions or the bage-sides afifhe first andbong

second grips 2 and 4 which are held in the palms of the hands. The

griptationakoperatorsrl2-are thusRoskioned:glosestitnsthe: thumhs-etthe
right and left hands when the first grip 2 and 15 the second grip 4 are held

rothyttherhandsp dhisdaeilitates roratingdberratatiopakaperators J@-with the o,
thumbs of the right and left hands. [0020] It should be appreciated that

thdhe bodyof she Hpersem who, opatdtestibeigame conttolferdkooisdecated can
behind 20 the game controller 100 shown in Fig. 1A, and a game

be apparatusds tacated mefrantufbethefsake:of adnveniesice, dhel dire€tiomands .
shown by the arrow A in Fig. IA will hereinafter be referred to as "forward"
[0Gk Ffront," andithe =diredtionishowin by thearrow B as "Hackwarddor Bnear Sns

25 [0021] Fig. 1B shows the internal configuration of the game controller
8, 1H00dshovert nEigl & Imthisdnstahfecan be pressed selectively. In
particular, the rotational operators 12 ars arranged in
opposite positions on the base~gsideg of the Ffirast and second
grips Z and 4 which are held in the palms of the hands. The
rotational cperators 12 zre thusz positioned closest to the
thumbs of the right and left hands when the first grip 2 and
the second grip 4 are held by the hands. This facilitates
rotating the rotational operetors 12 with the thumbs of the
right and left hands.
[0020] It should be appreciated that the body of the
person who operates the game contreller 100 is located behind
the game controller 100 shown in Fig. 1A, and a game
apparatus iz located in front. For the sake of convenience,
the direction shown by thes arrow A in Pig. 1A will
hersinafter be refarred to as "forward” or “front," and the
direction shown by the arrow B as "backward” or “rear."
[0021] Fig. 1B shows the internal ceonfiguration of the

game controller 100 shown in Fig. 1A, In this instance,

SCO607T77WOCO (EC-T70210W0)
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SC06077W000(8C-70210W0) 10 components pertaining to the antenna
according to the embodiment of thejgresent invention will in particular be
shown. The game controller 100 includes a substrate 50. The substrate
50 ‘includes an antenna area 52, an antenna 5 conductor 56, and a feed

comg%éﬁtfés shewnip the diagrame. the@ntennaarea 33 is,fopyed;on a
r

ont corner of the substrate 50. Since the antenna area 52 is formed on

embthe: cemer of the:gubsieale 0, padaithedve edges of ha-subslate 3R

constitute two sides of the antenna area 52, 10 respectively. The

shosubstratebisralse ysed as peground arga; s9dbatthe greund ageaghe The
antenna conductor 56, and an open end 60 constitute a grounded

sub3flenana. As meniineds peaviaushy the game:apparaiys tpicaly des in
front of the user. The antenna area 52 is thus preferably arranged in the

contimfronkpart of theisubsieate SOt thessake of effeqtive; radinton 0k gram,
waves in a forward direction. [0022] As shown in Figs. iA and 1B, while

thethergame acantealles 100 4s dperated dhedirst:gripc2 andribe segomdhegrip 4

are held by the hands. In this instance, the thumb of 20 the left hand is put
subinta postiél capablecef prlessimgitbendirection Mittons & @andattiedhumibeof

the right hand is put in a position capable of pressing the instruction
corpettonstl @h8ushibaindyiositichs forordindryiiser vperatbns:are Shokm

by the broken lines in Fig. 18. The first grip 2 and the 25 direction buttons
sub8shown inFigavaid positiomed nédethecf the antenna aresa 32,
respectively. The substrate 50 is also used as a ground area,
20 that the ground area, the antenna conducter 56, and an
open end 60 constitute a groundsd antenna. As mentioned
previously, the game apparatus typically lies in front of the
user. The antenna area 52 is thus preferably arranged in the
front part of the substrate 50 for the sake of effective
radiation of waves in a forward direction.
fO022] As shown in Figs. 1A and 1B, while the game
controller 100 is cperated, the first grip 2 and the secend
grip 4 are held by the hands. In this instance, the thumb of
the left hand is put in a position capable of pressing the
direction buttons 8, and the thumb of the right hand ig put
in a position capable of pressing the instruction buttons 10,
Such hand positions for ordinary user cperations are shown by
the broken lines in Fig. 1lB. The first grip 2 and the
direction buttons 8 shown in Fig. 1A are positioned near the

antenna area 52, and thus the left hand adjoins the antenna

SCO6CTT7WOCC(BC~T02L0WO)



190

15

20

antenna area 52, and thus the left hand adjoins the antenna
5006077W000(SC-70210WC) 11 arem 52, This makes the directivity of
the antenna formed in the antenna area 52 susceptible to influence by the
human hand. [00231 As shown in Fig. 1a, a ground end 58, the feed 5

ardiitBq, and at leask partinidhe aptanna.gangdustorb.argn eeveredinrihed in
user's hand. Meanwhile, the open end 60 is located in a position not

thecayvetechhy the gsers hand whenithesuser gerformserdingayy operatiansn
Furthermore, the open end 60 adjoins the ground area of the substrate
harlm0. As will be 10 detailed later, such an arrangement reduces the
influence of the human hand on the antenna directivity. The foregoing
[0GRBEIngemenkeasatsarinétreaBiedhe Sze of the contineous a8eashkthéced
substrate 50 other than the antenna area 52. This improves the degree of
uni-freédpmendneantirgieleciranic 15 camponentsramnd therdikednside fiie are
game controller 100. [00241 Fig. 2 shows functional blocks of the game
cowontolley100.cThesgarne ¢ontrbllerMOfnintludles antentenran 3hd 60 is
communication unit 32, a control unit 36, and an operation unit 38. The
locaitenna 804s pomposetl ofittie anteanac?(hareat? nokshicwwinantérmaen the
conductors and the like shown in Fig. I8. The antenna 30 has the function
usa tipashtting andliscslvingrsigrdld of preddtemhiredmrad, fréduermges: end
In this instance, the radio frequency signals are transmitted to and
60 reégivéd Fromi thariiotsiiovad gamicdappsratusoThsate 50. As will be

detailed later, such an arrangement reduces the influsance of
the human hand on the antenna directivity. The fofegoinq
arrangement can also increase the size of the continuocus
areag of the substrate 50 other than the antenna ares 52.
This improves the degree of freedom in mounting electrenic
components and the like inside the game controller 100.
[0024] Fig. 2 shows functionzl blocks of the gane
controller 100. The game controller 100 includes an antenna
30, a communication unit 22, a control unit 36, and an
oparation unit 38%. The antenna 30 is composed of the antenna
area 52 ,not-shown antenna conductors and the like shown in
Fig. 1B. The antenna 30 has the function of tranemitting and
receiving signals of predetermined radio freguencies. In
this instance, the radlioc freguency signals are transmitted to
and recelved from the not-shown game apparstus. The
configuration of the antenna 30 will bhe described latser, and

is thus omitted hars.
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25 configuration of the antenna 30 will be described later, and is thus
omitted here. 8006077W000(SC-70210W0) 12 [0025] The
communication unit 32 performs wireless communication through the
antenna 30. That is, the communication unit 32 performs encoding,

[oopadulation, BRd FeawenRCY-CANVERSIQR 8 transpissierdfunclions; asd
performs 5 frequency conversion, demodulation, and decoding as

conieeaptent fuRCtanselge comamunication frtionsefithe oniAenication
unit 32 correspond to those of the not-shown game apparatus. Since the
conQmMECACRIAN WIS 235 forned i the-garma Konirolert0q, 1t tansmis

and receives information 10 pertaining to game operations. [0026] The
f reoperation unit S8mactentsinfarmationi pedainingio.garne opesaiionse Therms
operation unit 38 corresponds to the direction buttons 8, the instruction
I reapttonsyl G; dhe eatational epaiatong 4.2 the, select sitebdlid dSeand-therption
start switch 16 of Fig. 1A, and accepts instructions for moving display
furgharacters afd=appiying piedatermingdnfunctions. oihe-bpe ratomkmit-38: 1 on
outputs the accepted instructions to the control unit 36. The control unit
uni3zs Butputs the instdictions aceepted bylthenperatiorvuniydB4o 20pheatus.
communication unit 32. The control unit 36 outputs information received
S Lrfesmithe copmmanicatior onit 3216 the dperdtioneenit 38. j0027ddmserms
of hardware, the foregoing configuration
contreller 100, it transmits and receives information
pertaining to game operations.
[o026] The operaticn unit 38 accepts information
pertaining to game operations. The operastion unit 38
corresponds to the direction buttons 8§, the instruction
Hbuttons 10, the rotational operators 12, the select switch 14,
and the start switch 16 of Fig. 1A, and accepts instructions
for moving display characters and applying predetszmined
runctlons. The operation unit 38 outputs the acoepted
instructions to the gontrel unit 36. The contrel unit 36
outputs the instructions accepted by the operation unit 38 to
the communication unit 32, The controel unit 36 outputs
infermation received from the communication unit 32 to the
operaticen unit 38,
[0027] In terms of hardware, the foregoing configuration
can be achieved by an arbitrary computer CPU, a memory, and

cther L5Ts. In terms cof scftwars, it can be achieved by a

program which is loaded in a memory. The functional blocks
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can be achieved by an arbitrary computer CPU, a memory, and 25 other
LSls. In terms of software, it can be gghieved by a program which is
loaded in a memory. The functional blocks S006077WO000(SC-70210W0)
13 shown here are practiced by the cooperation of such. it will thus be

shoWAderstod,by thosg skilledinthe artthat these, functiopal blaghs maybe; ; ;

practiced in various forms including hardware alone, software alone, or by

thuksing a.ceabination Siherqofs[0028] Fic. 3 shows,theganfigyration.of the

substrate 50. The substrate 50 includes the antenna area 52, a ground

fun@fes-pIthe Bptann ducter56,1a fead line &4y .and therfergunit.66.;4:i g

The ground area 54 includes a first ground 10 area 94 and a second

nargkeing arearDs, Itahoulchbe appresiated thal the substiate SH-shown i

Fig. 3 corresponds to the substrate 50 shown in Fig. IB or part of it. In this
+hetstance, for ease of description, the substrate 50 shall have the shape of
a rectangle that is defined by four edges 15 consisting of a front edge 40,

[ooadaft side edyey423a sigbts side: edge44; gud aresn edge dibe (00293 Thet «
antenna area 52 is positioned in the front left area of the substrate 50.

50 . Therantenha areec 823 formerh Aext toribegreund area-54. Fhg agtepnsund
area 52 also has a 20 rectangular shape, and the border between the
arsantehpatdrea S2t¢ ant the:gralind-aneas® issshoveniby arfisstdagrdetineH:
and a second borderline 82 which are orthogonal to each other, as
feed unit 66. The ground area 54 includes a firs:t ground
area 94 and a second ground area 9%6. It should.be
appreciated that the substrate 50 shown in Fig. 3 corresponds
to the substrate 50 shown in Fig. 1B or part of it. In this
instance, for ease of description, the substrate 50 shall
have the shape of a2 rectangle that is defined by four edges
consisting of a front sdge 40, a left side edge 42, a right
side edge 44, and a rear edge 46,
[GQ28] The antanna area 52 is positionad in the front
left area of the substrate 50. The antenna area 52 Lg formed
naxt to the ground area 54. The antenna area 52 also has a
rectangular shape, and the border betwsen the antanna area 52
and the ground area 54 is ghown by a first borderline 80 and
a =econd borderline B2 which are corthogeonal to each other, as
shown in Fig. 3. 2A=side from the first borderiine 80 and the
second borderline 82, the antenna area 52 1s also defined by
part of the front edge 40 and part of the left side edge 42.

[0030] The antenna conductor 56 is formed in the antenna
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shown in Fig. 3. Aside from the first borderline 80 and the second
borderline 82, the antenna area 52 is glso defined by 25 part of the front
edge 40 and part of the left side edge 42. [0030] The antenna conductor
56 is formed in the antenna SC06077WO000(SC-70210W0) 14 area 52 on

arde substiate R0. Jhe.anteppa gondugiar 96.nasa shapessiichthaka 4

bend 62 is formed between the ground end 58 and the open end 60, i.e.,

snAfk'Ls shapens formedk iy this ingtapge, ihe antepaacopductgraBshall, g sg

be bent into a right 5 angle at the bend 62. For ease of description, the

andarhef Hheantensagenducior S6.extending{rom the graund.end 58,{0+}, 5 4

the bend 62 will be referred to as a first conductor part 90. The part

in$dending fiom Hie-Rend 62 4o dhe.open endH0.will e referrediigRs & right

second conductor part 92. 10 [0031] The shape of the antenna conductor

an@beisaequivaleptiithet of the firstcoadyeton par8.and the BeeoRd rt of
conductor part 92 which are orthogonally connected to each other at the

thdengtenkhecgioundiend 38 iseannected:tor thefiest groyndsareadd rg +o

while the open end 60 is positioned 15 near the second borderline 82.

thd hatds; te open erge6Q-ist pesitianed closes o theseerghefthessubsiate 9o .
50 than the bend 62 is, when viewed from the left side edge 42. In this

Thaéngtance dheaenierof fhe:subsisate:bRskiall refertodhepmidpaint 60 will
between the left side edge 42 and the right side 20 edge 44. In the
be farefeing:configusatian, ke dirst comddator oparh 904s arranged in parallel
with the second borderline 82 :
[0031] The shape of the antenna conductor 56 is
equivalent teo that of the first conductor part 90 and the
second conductor part 22 which are orthogonally connected to
each other at the bend ¢2. The ground end 58 is connected to
the first ground area 24 while the open end 60 is positicned
near the second beorderline 82, That 1s, the open end 60 is
positioned closer to the center of the substrate 50 than the
bend €2 is, when viewed from the left side edge 42. In this
instance, the center of the substrate 50 shall reféx to the
midpoint between the left side edge 42 and the righit szide
edge 44, In the foregoing configuration, the first conductor
part 80 is arranged in parallel with the =second borderlins 82
and the left side =dge 42. The second conductor part 92 is
arrangsd in parallel with the first borderline 80 and the
front edge 40.
[0032] The ground area 54 1s formsd on the substrate 50,

and is composed of the first ground area %4 and the second
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and the left side edge 42. The second conductor part 92 is arranged in
parallel with the first borderline 80 and the front edge 40. 25 [0032] The
ground area 54 is formed on the substrate 50, and is composed of the

first ground area 94 and the second SC06077W000(SC-70210WC) 15

gro@fRund-areacd6 as sbaw.in the diagram. forL gasemw] descriptiop, the
ground area 54 shall be formed as a continuous area on the substrate 50,

desOCeWRYIRg the gatirerareaiokthe-substrate 50 otherihan e antenna area
52. The 5 first ground area 94 is formed to adjoin and lie behind the

confMeNaAreaN?. Jhedarderbetweansthedfirst-ground arga Pd-and the«
antenna area 52 corresponds to the first borderline 80. The first ground

aredrex 94is cenneoted tathepgrernd.end, 58. Maanwhilenthe saconds2 .  The
ground area 96 is formed to adjoin 10 the antenna area 52 so as to cover

f1irthe fdebtside of sames Mererspegifically, theisecongrgiounad arem964ds the
spaced away from the open end 60 of the second conductor part 92 in

ant e direectian from tire behd 6240 the peprenthe0. fThesseconshgrowitks 94
area 96 is formed along the front edge. 40 of the 15 substrate 50. When
andviewedindbartirestion from thefrentoedge 40do0tthe reanedga4adbel ins
second ground area 96 has only to have a length at least capable of
20, mintegingithe t.forefrontconduetop dul of theneendustorsdorred irthend and
antenna area 52. In this instance, the foremost conductor 20 corresponds
58. tolfieeasetaid:conductarpart 92gTheddrderca %€ is formed to adjeoin
the antenna area 52 50 as to cover the right side of =zame.
More specifically, the second ground area 96 is spaced away
from the open end 60 of the seceond conductor part 92 in the
direction from the bend 62 to the open end 60. The sscond
ground area 96 iz formed along the front edge 40 of the
substrate 50. When viewed in the direction £from the front
edge 40 to the rear edge 46, the second ground area 96 has
only to have a length at least capable of mirroring the
forefront conductor out of the conductors formed in the
antenna area 52. Irn this instance, the foremost conductor
corresponds to the second conductor part %2. The border
between part of the second ground area 96 and the antenns
area 52 corresponds to the second borderline 82,
[0033] The feed unit 66 feeds electricity to the antenna
conductor 36 through the feed line 64, The feed line 64 ig

formed in parallel with the first conductor part 50 of ths

antenna conductor 56, and iz connected to the sscond

SCOC0TTWOLD (SC-7021L0W0}
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between part of the second ground area 96 and the antenna area 52
corresponds to the second borderlingz82. [0033] The feed unit 66 feeds
electricity to the antenna conductor 56 through the feed line 64. The feed
line 64 is 25 formed in parallel with the first conductor part 90 of the

con@iepya %@Jﬁlcwj 56¢ and.js connected to the second
SC06077WOGO(SC-70210W0) 16 conductor part 92 of same. [0034] In

[oothgjforegoingrcopfiguraliony the,antepna; §RRdCin26 and the.feadiine

64 are arranged in an "inverted F" shape. These conductors and the first

con@Fornd:d areasdd thusconstitute aluinverted £-type grgundediantenna. It
should be appreciated that the inverted F-type grounded antenna

" i novides arhighesfield intensity aldhe npes-end:6Q thar at thesbend 62n
this instance, the bend 62 of relatively low field intensity is arranged on

arcthedeftsidgs 10 dn thel anteanaarea b2rteq neat (he:leff sidegdde 4Rt enna.
Meanwhile, the open end 60 of relatively high field intensity is arranged

Tt emihe Hobksidetthel anteanamiea H2: i.enwnaal dhe Beconad barderking: d

82. This can situate the open end 60 in a position not covered by the left
antkant: Ganrsentiently, 15 Hiisposdibledoicreatesa highsfield irdengitringhe 60

center area of the substrate, thereby reducing the shielding effect of
thakhuraaniiandssantl Mmaintaihing the=farwatd directivity «of trecAnténmet

[0035] In addition to this, an image of the inverted F-
relatively low field intensity is arranged on the left sids
in the antenna area 52, i.e., near the left side sdge 42.
Meanwhile, the open end &0 of relatively nigh field intensity
is arranged con the right side in the antenna area 52, i.e.,
near the second borderline 82. This can situate the open end
60 in a position not covered by the left hand. Consequently,
it is possible to create a high field intensity in the center
arza of the substrate, thereby reducing the shielding effect
of human hands and maintaining the forward directivity of the
antenna.
[00357 In addition to this, an image of the inverted F-
type grounded antenna is formed in the second ground area 96,
The right ground arsa thus provides the antenna directivity
of the image. The antenna directivity from the inverted F-
type grounded antenna and the antenna directivity from the
image are also superimposed on each other to enhance forward
directivity. 1In the foregeing configuration, the second

conductor part 92 of the antsnna conductor 56 is designed to
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20 type grounded antenna is formed in the second ground area 96. The
right ground area thus provides the antenna directivity of the image. The
antenna directivity from the inverted F- type grounded antenna and the

antenna directivity from the image are also superimposed on each other

nafQ SLPAES fAMard. 25, dicctivty, iy the foregaing confiayratian, the

second conductor par anténna’ con IS designed to

SCOGO??W&OO(%aC\}é(I%mWQ)Dlt7 ve Qalcg?%:hﬂ%p‘;)ggxi%atglggm / %#ge

repreaents 7 =) .
his Instance, 4 representgft e Waveélength e radio waves in use.

1 J20613! Iength of the secand glound area 96, i, the distance foghe

right 'end ofthe ground area secon fiine 82 i at

; imately h [ 4. f the length of t trat
di &%‘H%’é‘”@éﬁﬁé &éa 9”&;%‘1%%'& y@ﬁnség et ﬁéﬁ%é”?é rate WRe

from the le edg%% to the rig ge as to bé at Teast
approximately.2, / 2, ich allows miniaturization of the substrgte 50. 10
se BN e e A TN B2 st SOATLARBRS BT BRt Sutistiates o
be comga ed with the sIL_jlbst ate 50 of FiQ 3, illustrating variQus antenna
e SbSra St

Cong Rk Hdtes. The! sibStratg 10 sHowr IFFig aA iRAb e FBhrie

rea 52 and a ground area 54. The antenna area 52 includes an 15
e e NG oIAr 156 TS afietis CoytoRt 5614 sHARed ocPiaR s
first conductar part 190 and a second conductor part 192 are orthogonally

e g hnek R B Rothet af a benti’162. Phd it BnadAbrpafaehig oF

__arranged near the
the substrate 50.

1003¢] Fige., 4A and 4B show the configurations of
different substrates to be compared with the substrate 50 of
Fig. 3, illustrating various antenna characteristics. The
substrate 150 shown In Fig. 4A includes an antenna arss 52
and a ground arza 54. The antenna area 52 includes an
antenna conductor 156. Thes antenna conductor 156 is shaped
so that z first conductor part 180 and a second conductor
part 192 are orthogonally connected to each other at a bend
162. The first conductor part 190 is arranged near the
second borderline 82, in paraliel with the sscond borderline
872 and the left side edge 42. The second conductor part 152
is arranged near tThe front edge 40, in parazllel with the
first borderline 80 and the front edge 40. A ground end 158
of the first conductor part 180 is connected to the first
ground arez %4, An open end 160 of ths second conductor part

192 is positicned neasr the open left side edge 42. As shown
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second borderline 82, in parallel with the second borderline 20 82 and the
left side edge 42. The second condugtgr part 192 is arranged near the
front edge 40, in parallel with the first borderline 80 and the front edge 40.
A ground end 158 of the first conductor part 190 is connected to the first

1n 9fQUNd 2fca 94.An 0PERLAAINN0LING, Secand conBUEter PRH2S 192 S feeq
positioned near the open left side edge 42. As shown

1un 900607 7WAGOES G- 7821QWQ AR, i Fige A, the antennacsonduictor 156, a
feed line 64, a feed unit 66, and the first ground area 94 also constitute

invdrinvertedd-iegrounded antenna.an the suhstrls 4505100371 As

described previously, the inverted F-type 5 grounded antenna provides a
[odagher field iensibsatthesappr £ndclod thanat dhe hepddbd. inthis.e
instance, the open end 160 of Fig. 4A is positioned farther from the
groeaded giouadesea 96+4har theiopeyeed 60iefikig:i 3teridmatis ait i he
preferable to design the antenna configuration as shown 10 in Fig. 4A,
op40038]d ecsubstirate 200 shewseindig.s4B indydes an antenpasasea 252
and a ground area 254, The antenna area 252 includes an antenna
op€nnduciol 866 cEhedgtentia dondustari2af isicadmpesed of aditstthe seccond
conductor part 290, a second conductor 15 part 292, a ground end 258,
gramapererd 260 tarthafiend26; whighabreeSppng to3he first That is,
conductor part 90, the second conductor part 92, the ground end 58, the
LT openmenelfeq; End: the bdrd 62rofthe aatermercontiuciardhbG-shdwm ireEigshown
3,
in Fig. 4&,

[0038] The substrate 250 shown in Fig. 4B includes an
antennz area 252 and a ground arsa 254, The antennz area 252
includes an antennz conductor 256, The antenna conductor 256

iz compeosed of a first conductor part 290, a second conductor

‘palt 292, a ground end 258, an open end 260, and & bend 262,

which correspend to the first conductor part 20, the second
conductor part %2, the ground end 58, the open end 60, and
the bend 62 of thes antenna conductor 56 shown 1in Fig. 3,
respectively. The antenna area 252 is formed in the front
part of the substrate 250, and a ground area 254 is formed in
the rear part of the substrate 250. The antenna conductor
256 and the ground area 254 constituie an inverted F-type
grounded antenna, whereag the ground arsa 254 is not formed
near the open end 260. This precludes the uniform formaticn

of an image in the forward dirsction.

[o039] Tigs, DA to 5C show antenna characteristics

SCO607TWOA0 (BC-7021CWO)



on

10

15

25

respectively. The antenna area 252 is formed in the front 20 part of the
substrate 250, and a ground area 254is formed in the rear part of the
substrate 250. The antenna conductor 256 and the ground area 254
constitute an inverted F-type grounded antenna, whereas the ground

accaedignf isnotfarnees mearthe 0pen enkhep). fhixprecludesiher:qs. 4z

uniform formation 25 of an imace in the forward direction. [0039] Figs. 5A
andtos3Cshew antenpasbharagiensticss 8COH07TWRRA(S G+ 0B oMW O 3 as .

according to the configurations shown in. Fig. 3 and Figs. 4A and 4B

Figwhen the gamerganteolies100 ishglbipduiman hapds.c Eig: Snshows the:
antenna characteristics according to the configuration of Fig. 4A. In this

coripstpnee - thenarienpa &. chatacteristies age efuivalens fo antenmar enna
directivities, showing the antenna gains for respective directions. The top

chaefkigepAske.c thex@ direglior goasperdstotbafarwirdsdirectioniefthe
substrate 150. The solid line shows the horizontal polarization

shoshargctetistieremehthe dottedsling: 10 showsdhe vertical patatizatian The top
characteristic. Since the game apparatus is provided with a horizontal

of palarization antenna; ke followipgdessription-wilkdealdrainly with thes rward
horizontal polarization characteristic. In this instance, the open end 160 of

dirfigc 46rshall beneovered by:a BUMaD hanthel 55Hhe antenna gaig iy thenleft
area is thus generally attenuated more than in the right area due to the
horinfuence ofthe bumaniRandharacteristic, and the dotted line
shows the vertical polarizaticn characteristic. 2Since the
game apparatus is provided with & horizontal polarization
antenna, the following description will deal mainly with the
herizontal pelarization characteristic., In this instance,
the open end 160 of Fig. 4A shall be covered by a human hand.
The antenna gain in the left area 1s thus generally
attenuated nore than in the right area due to the influence
of the human hand.
[o04an] Fig. BB shows the antenna characteristics
according to the configuration of Fig. 4B. As compared to
the antenna characteristics shown in Fig. 5A, the antenna
characte gain improves because the open end 260 ristics shown
in Fig. 5B provide higher antenna gains in the lsft area.
The iz located in the position not coverasd by human hands.
Nevertheless, The antenna gain ig attenuated in the vicinity
of "315%" as compared to in the other areas.

[0041] Fig. 5C shows the antenna characteristics

SC06077WOC0 (5C-70210W0)
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[0040] Fig. 5B shows the antenna characteristics according to the
configuration of Fig. 43. As compareghto 20 the antenna characteristics
shown in Fig. 5A, the antenna characte gain improves because the open
end 260 ristics shown in Fig. 5B provide higher antenna gains in the -Left

=B8R Jheds lqsated i the positign pot.govered by humap Nagds: +: ons are

Nevertheless, the antenna gain is attenuated’in the vicinity 25 of "315" as

theCmparediqndhe otherareas [0041L Fig. sCrshows the-qigAna, pigs.
characteristics SC06077W000(SC-70210W0) 20 according to the

5A 8?1@“%391% OEEi@a?’:EB? congdit r@eH‘ec%ﬁmﬁ@Sa\Mtﬂ%@xHé? antenna
characteristics shown in Figs. 5A and SB are acquired. As compared to

chathe-arienaa jcharaslelistics,shawn ik kig. o8, the.aatenna characteHstics: < -5

5 shown in Fig. 5C provide high antenna gains even in the vicinity of

showdl 5 n Wathithe smntennayeharactaristiss shawR :Rigs5Seviie HRage -

formed in the second ground area 96 can enhance the forward directivity

vicapd iereaserthesforwarg; aptenna gains . querall 10 10042) Fig. 6.8hows,

another configuration of the substrate 50. The substrate 50 of Fig. 6

in Weludesa director A8 n %@ht%@e&?@ﬁg%%&?& WiLia Eig.3. Bhe ..y

diréctor 68 is formed ifi the antenna area 52. The director 68 is positioned

ennGlOSEN 10:2n epen edge of f@%éwa&tﬁgeaﬁpd 15 &rClagertodhe fiapt pdoe

40 than the second conductor part 92 of the antenna conductor 56 is. As
antShQWNRtes overall.
[Q042] Fig. & shows another configuraticn cof the
substrate 50. The substrate 50 of Fig. 6 includes a director
68 in addition to the configuration shown in Fig. 3. The
director 68 1s formed in the antenna area 52. The director
68 is positioned cleoser to an open edge of the substrate 50,
L.2., closer to the front edge 40 than the second conductor
part 9Z of the antenﬁa conducteor 56 is. As shown in the
diagram, the director 68 is placed in front of the antenna
conductor 56.
[0043] The director 6B is arranged generally in parallel
with the second conducior part 92 of the antenna conductor 56.
In this instance, "generally in parallel™ refers to
situations where most of the director 62 is roughly in
parallel, however it should be appreciated that complets
parallelism is not reguired. The diréctor &8 functicns to
direct the antenna pattern formed by the foregoing inverted

F-type grounded antenna further forward. Furthermore, singe
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diagram, the director 68 is placed in front of the antenna conductor 56.
[0043] The director 68 is arranged generally in parallel 20 with the second
conductor part 92 of the antenna conductor 56. In this instance,
"generally in parallel” refers to situations where most of the director 68 is

chelOMgblE parallal howeyves i should be g&;;%eoi%ﬁ%aﬁla%%%&'e rection

parallelism is not required. The director 68 functions'to 25 direct the

of anjenpa pattepy-fosmedy the-foreqaing jpvested. Ertype gioynded, . zopmeq

antenna further forward. Furthefmore, since

in SPQ6QEANAN0GECH{Q219WN) 2] the second ground area 9' lies in the

longitudinal direction of the director 68, an image of the director 68 can be

[ooferped in the-secondground area 96: f0044.Cansequently sevenihihe, ;¢

director 68 length is 5 small, the image length can be added to make the

smadirectene8 jsubstantialydongeaiAsa resull Jit isspassikle to dirget-the o - ¢35

antenna pattern further torward. It should be appreciated that while the

subsacondiground area 86 in kig. 8 is-shown, as eceupyingia-same area as -+
the second ground area 96 10 does in Fig. 3, it may be formed only in a

thepogiiomaklegsteapable gf miering e director 68s Hbat is, the second
ground area 96 has only to have an area necessary for forming the image

appafdbe giregtor68: Suchlacanfiguratienwilbke descibed later.itheriqg, 6 is
second ground area 96 can be narrowed 15 to utilize the rest of the areas
sheofithesubstrate3iforehe same area as the second ground arez 96
does in Fig. 3, 1t may be formed only in a position a2t least
capable of mirroring the director €8. That is, the second
ground arsa 96 has only to have an area necessary for forming
the image of the director 68. Such a configuration will be
described later., The sscond ground area %6 can be narrowed
to utilize the rest of the areas of the substrate 50 for
mounting predetermined components,
[0045] Part of the directeor €8 lying close to the open
end 60, i.2., the part clese to the second borderline 82
mazkes a capaclitor part 70. In this instance, the capacitor
part 70 iz bent generally in parallel with the sscond
borderline B2, That is, the director 68 has an "L" shape.
The capacitor part 70 of the director &8 forms a capacitor
with the oppesing second ground area 586, i.e,, the area in
the vicinity of the second borderline 82. This capacitor.
makes it possible to reduce the length cof the wave director

or the length of the second ground area 96.
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mounting predetermined components. [00453 Part of the director 68 lying
close to the open end 60, i.e., the pa#t close to the second borderline 82
makes a capacitor part 70. In this instance, the capacitor 20 part 70 is
bent generally in parallel with the second borderline 82. That is, the

[oodEgctor 68 has.an, J..shape, The capacitay padt 70 oLihe direcir 68

forms a capacitor with the opposing second ground area 96, i.e., the area
£o 1R IgYcinity of the second borderline 82. This capacitor 25 makes it
possiblé to reduce the length of the wave director or the length of the

sec%rtg gro:rng a{%@@:&SQQEQZ%\g\/POO(SCJOZ10WO) 22 [0046) A

resonance frequency is give the following equation: FO =1/

(27ti(Ll £ L2)C), where L1 is the inductance,of the director L2 isthe 5
S SE oo BRI (o Fe ST the Cfedtdr 68 it
. ..second ground area 96, and C is the capacitance of the_capacitor.
T A 03 ar e PoRAa e PGS e e
i\ f justi u Ith%nt a paiter n be
d=x irggfgd oé?wgaélrljlg g/%ng%%ﬁrgwg ?e%%%%o tgeasu ﬁra%g %Ogh%gvr?ci% ig.

oo e O BE o e ot s Dereot o made sl et
extepfingfeypdhe Lghhend of 1Nenq 15 sre reduced, it is
posaible to maintain the value of FO by adiusting C.
Consequently, the antenna pattern can be directed forward
sven when the length of the substrate 50 shown in Fig. 6,
from the left end to the right end thereof, iz made smaller
than That of the substrate 50 shown in Filg. 3. For example,
the length ¢f the part extending from the right end of the
ground area 54 to the second borderline 82 can be made
smaller than AL / 4. As a result, the width of the substrate
50 from the left side edge 42 to the right side edge 44 can
be made smaller than A / 2, which allows further
miniaturization of the substrate 50.
[0047] Fig. 7 shows the antenna characteristics
according to the configuration shown in Fig. €. Fig. 7 is
plotted in the same manner as Figs. 5A to 5C are. A
comparison between the antenna characteristics shown in Fig.
ﬁ and that shown in Fig. 5C shows that the provision of the

director 68 in the antenna area 52 &3 shown in Pig, 6 allows
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15 ground area 54 to the second borderline 82 can be made smaller than
lu/ 4. As a result, the width of the substrate 50 from the left side edge 42
to the right side edge 44 can be made smaller than ?. / 2, which allows
further miniaturization of the substrate 50. 20 [0047] Fig. 7 shows the
mindBtenpachayactetstiosy accordingto the;canfiguration showayin g 6.
Fig. 7 is- plotted in the same manner as Figs. SA to 5C are. A comparison
chabetween;the antenna charectaristics shown in Fig, 4 and that shawn in
Fig. SC shows that the provision of the 25 director 68 in'the antenna area
conF2 @8 shevinind7g 6 gllows 3C06077w000(SC-70210W0) 23
miniaturization of the antenna while achieving antenna characteristics
[cogguivalent tethese agcording o dhe configurationQfi g ,310048L Figss <he
8A to BE show further configurations of the 5 substrate 50. The antenna

‘subafessh2 obthe subsirate S9-showr-da Fig. &frisdieemediin the frantleftnastn

of the substrate 50 as is the case with the substrate 50 shown in Fig. 6.
in Asgorediously desefibed;thessecondground prea 961s aFapped skt rate

position capable of forming an image of the director 68. 10 More
50 specificallysthesseconttgiound asem 96 ia fermedl islberframnt right past.of as

the substrate 50. When viewed in the direction from the front edge 40 to
prethicreat pdge A6y the Secand greunchdreprd6:hds adengthésmallentban gsd

that of the antenna area 52 and that of the second ground area 96 shown
in a pesiticn capable of forming an image of the directer 68.
More specifically, the second ground zrea %6 is formed in the
front right part of the substrate 50. When viewed in the
direction from the front edge 40 to the rear edge 46, the
second ground area 96 has a length smaller than that of the
antenna area 52 and that of the second ground area %6 shown
in Fig. 3. Therefore, a component meounting area 72 may be
formed behind the second ground area 96. Components having
predetermined functions are mounted on the component mounting
area 72. Since the component meounting area 72 is thus formed
on the substrate 50 aside from the antennz area 52 and the
ground area 54, it is possible to miniaturize the apparatus.
The ground area 54 is formed asz a continuous area consisting
of the first ground area 94 and the second ground zrea 96.
[0048] The substrate 50 shown in Fig. 8B has the same
configuration as that of the substrate 50 shown in Fig. 6,
In this Iinstance, the director 68 is formed in a meandering

shape. The director 68 of Fig. 8B thus has a substantizlly
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15 in Fig. 3. Therefore, a component mounting area 72 may be formed
behind the second ground area 96. ¢cpmponents having predetermined
functions are mounted on the component mounting area 72. Since the
component mounting area 72 is thus formed on the substrate 50 aside

1arE%%”@Eé%H%@@af“%gﬁé@ﬂdéﬂsﬁQéng“Qégﬁ%fée%€%%°%%b§toformed

miniaturize the apparatus.” Thé ground area 54 is formed as a confintious

in reaconsising, of e first groyng %@a:%ﬁéaﬂqh%%%e%i’{‘adt%@éﬂ@dﬂ% the

96. [0049] The substrate 50 shown in Fig. 8B has the same configuration

Le£@s thatof the substrate 59 shown In-Eig, 65251n, t@ﬁéﬂ%@%%&h%%%gmne

68 is formed’in a meandering shape. The director 68 of Fig. BE thus has

az dsubslantafy. SCOORLLNANNSG, 7QAAQWNC) 24, larger elgetrical

length than when the director 68 is formed in a straight shape, as long as

dirthedineas glistanee, fonpther sft side edge42.0fthg director GB1ONE 4 rap

second borderline 82 is the same. Consequently, even if the part of the 5

52 eireeiar68 gxtending fram-theseftiend of the anienna.areay 524Q e than

capacitor part 70 has a linear length smaller than that of the director 68 of

thakige 8, Hizpassibledeprevidg rtheisame anfennascharagteNsics 8S provide
provided by the configuration shown in Fig. 6. in the substrate 50 shown in

thel@imig 8GiHbBesecond £anductos parH2ef heaptenna wendyetor 56 is
also formed in a meandering shape while the rest of the configuration of

conFigy8Baremains thevsama. 1Benseguently, the-anienna egnducior 56 6fr in
Fig. 8C has a
Fig. 8C, the second conductor part 92 of the antenna
conductor 56 1s alsc formed in a meandering shapes while the
rest of the configuration of Fig. 8B remains the same.
Consequently, the antenna conductor 56 of Fig. 8C has a
substantially larger electrical length than when the sscond
conductor part 92 is fcrmed in a straight shape, a&s long as
the linear distance betwsen the sides of the second conductor
part 92 is the same.
[0050] The substrate 50 shown in Tig. 8D has the szams
coenfiguration as that of the substrate 50 shown in Fig. 6.
In this instance, the director 68 iz provided with an
additional c¢hip coil 74. Bince the inductance of the chip
coil 74 is added to the inductance of the director 6B, it is
possible to raducs the length of the director 68 for the same
raesonance freguency. This zllows miniaturization of ths
substrate 50. The substrate 50 shown in Fig. B3E has a chip

coil 74 which is added to the second conductor part 92 of the

SCOE0T7HCH0 (5C-T70210W0)
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substantially larger electrical length than when the second 15 conductor
part 92 is formed in a straight shapey gs long as the linear distance
between the sides of the second conductor part 92 is the same. [0050]
The substrate 50 shown in Fig. 8D has the same configuration as that of

am@&@n%bé&fﬁg%%éieép%@,m Ei%mgegﬂ?;hgégg,in%ﬁ@@f?snt@&g{'ge%%rn%%mr 56

provided with an additional chip c ce the inductance of the chip

canc%y%@%%ggt ﬁth%é'eﬁg%aﬂ%e%Q“ez@‘é%ﬁ{%@%’ kIS, pOSFRIe 105 e

reduce the of t irector 68 for the same resonance frequency.

sanb!is allows, minigtyrizaton pfthe, 25 substiate S, Jhe-substrate, 50 shown

in Fig. BE has a chip coil 74 which is added to the second conductor part

cont2 §hihe: SEABAAWE>HO($E-E02100Q), 25 aniena condyciol 6.

Consequently, the antenna conductor 56 can be reduced in length if the

appEsenanee figguancrisibe ;sanpg.lt shauldbe aprresiatedithatror example,
combinations of the configurations shown in Figs. BA to 8E also

theCQISHIME MapRlicakie embadiments of theAresentinyeniansker be formed

example, the component mounting area 72 shown in Fig. 8A may be

in fopmedqinrthgcontigdratioss shawninfigs 8Bito BE. #he meandering
configuration and the chip coil 74 shown in Figs. 85 to BE may be

e sGRMBRINGY arbitrafily: 19008 1EAecardinge the emnodimenhofthein Figs.
present invention, the open end of the antenna conductor is located in a
8B pesitten netcoveredy the hangs. thiscapprevent the
[0051] Zccording te the embodiment of the present
inventicn, the cpen end of the antenns conductor is logated
in a pesition net covered by the hands. This can prevent the
antenna gzin from dropping due to shielding by the hands.
Since the open end of the antenna conductor is not directsd
toward any edges of the substrate, it is possible to reduce
the effeqct of foreign factors on the antenna characteristics.
Moregever, singe the open snd of the antenna conductor is
directed toward the ground area, the antenna directivity can
be directed forward becsuse cof superimposition of the image
with the ground area. The use o0f the image superimposition
zlzc allows a reduction in the length of the antenna
conductor. The reduced length of the antenna conductor also
makes it possible to miniaturize the antenna. The use of the
wvave director and its ilmage also makes it possible to direct

the antenna directivity forward and miniaturize the substrate

as well. Moreover, since the wave dirsctor is bent at the
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antenna gain from dropping due to shielding by the hands. Since the
open end of the antenna conductor igznot directed 15 toward any edges of
the substrate, it is possible to reduce the effect of foreign factors on the
antenna characteristics. Moreover, since the open end of the antenna

pasg%@%%ct%@frd%@egéemd the.ground area the antenpa gire¢tiyity.can

e directed forward because of superimposition of the image 20 with the

petPEndarea, The use of the image superimpgsitign;alsg allows a

reduction in the length of the antenna conductor. The reduced length of

[0l antennargandpsior also, makes: | possible-torpiniatuiige the-anienpaon
The use of the wave director and its image also makes it possible to

in diectizytheantgana direclvily forward-and gupiatuize he sHASEaE: aS The

well. Moreéover, since the wave director is bent at the

rednCOB0TEWOOR(SE- 4071 OVQ) 285 pasition neakthegrovng atgasadea also

capacitor can be formed between the wave director and the ground area.

ma k09524 The farmation of the capagitorallawsreduction-n thelenaths:ofre,
the wave director and the ground area. The 5 reduced length of the wave

thedirectorand the.graund arear-alse Makesihpassible feminiasuiize thee
antenna. Furthermore, the formation of the component mounting area

groinsidesthea geunehareq allowsuniniatuiizatianfofthe entite appagatas.atus .
When either one or both of the antenna conductor and the wave 10
whedirectehane fonmed in aonaandering:shape;ritis pessible:taw reduce thee wave
length of either one or both of the antenna
director are formed in a meandering shape, 1t is possible to
reduce the length of either one or bhoth of the antenna
conductor and the wave director. When either one or both of
the antenna conductor and the wave director are provided with
a chip coll, it is poszibkle to reduce the length of either
gne or both of the antenna conductor and the wave director.
[0053] Up to this point, the present invention has been
described in conjunction with the embodiment thereof. It
shmuid be appreciated that these smbodiments are provided
solely by way of illustration only. It will be understood by
those skilled in the &rt that various modifications may be
made to combinaticns of the foregoing components and
processes, and all such modifications ars also intended to
fall within the scope of the present invention.
[0054]) The embediments have dealt with the case where

the antenna area 52 1s formed in the lsft part o the

substrate 50. This is not restrictive, however. The antenna

LC0607TWOLC (8C-T70210WO0)
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conductor and the wave director. When either one or both of the antenna
conductor and the wave director aregyovided with a chip coll, it is
possible to reduce the length of either 15 one or both of the antenna
conductor and the wave director. [0053] Up to this point, the present

arddVeRtigniiag been deseribgd,in copjunction with the gmbodiment thareofs

It should be appreciated that these enibodiments are provided solely by

a1aMay ofdliusiyagion oply. Itwill be.paderstaod by, 20.those skilledsindhe alkn«»

that various modifications may be made to combinations of the foregoing

ShM%@%(%%@Qe@roﬁ?%e%ﬂ%é%ﬁ!ﬂﬁ 9‘99@&9@99% ae a§é?ﬂ@{§ﬂ@.ed
to fall within the scope of the present invention. [0054] The embodiments

acdravedealtwith the, case wherg 23 the antenna grea v isfarmedinthes +he

left part of the substrate 50. This is not restrictive, however. The antenna

de SEC06QF7WORB(RE V02 1OMHEN2/ B4ea $2 may:beasfosmeddn the,light ke

part of the substrate 50 also. In that case, the components shown in the
antembedimenis sshallpe asapged irabarizantallysymareticalpaitesibst rate

According to this modification, it is possible to improve the 5 degree of
50 freedom in antenna design. in essence, only the antenna area 52 has to

be formed on a corner of the substrate 50. [00551 The embodiments
[00EBE dealt withdhergasa wheresthesaniedsa tenduaibr bhsthedfeedlinere

64, the feed unit 66, 10 and the first ground area 94 form the inverted
thd-fypeenna conductor 56, the feed line 64, the feed unit 6¢,
and the first ground area Y94 form the inverted F-type
grounded antenna. This iz not restrictive, however. An
inverted L grounded antenna may be formed with the antenna
conductor 56, the feed unit 66, and the first ground arsa 94.
In that case, the feed unit 66 18 connected to the ground end
58 ¢f the antenna conductor 56. According to this
modification, it is possible to improve the degree of freedom
in antenna design. In essence, only a low-profile grounded
antenna has to be used.
[0056] The smbodiments have dealt with the case where
the first borderline 80 and the second borderline 82 are
crthegonal teo sach other. This is not restrictive, however,
The two borderlines nesed not necessarily be orthogoenal., The
angle between the two borderlinss, i.e., the shape of the
antenna area 52 may be designed depending on the shape of the

substrate 50 and the antenna characteristics reguired. The

same holds for the first conductor part 50 and the second
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grounded antenna. This is not restrictive, however. An inverted L
grounded antenna may be formed with the antenna conductor 56, the
feed unit 66, and the first ground area 94. In that case, the feed unit 66 is
connected to the ground end 15 58 of the antenna conductor 56.

congt Q W%&Qt@ % MOdHICANgN, T, 'zi Rossile 1o MB&“PE?&Q%E@QW%@ is

n antenna design. In'essence, only a low-profile grounded

po séﬂ?ﬁé‘a&fiﬁ ysed {0261 The empbediments,have daalt with theq i gn .

case where 2 e first borderline 80 and the second borderline 82 are

ThaPrthagonal o eeﬂa ofhgr.- Thisds Not feskigtivg: however ThEIWe, 1e

borderlines need not necessarily be orthogonal. The angle between the

de ngggrd@ggn%&gnghgégg%&gthe antenna area 52 may be designed

depending on the shape of the 25 substrate 50 and the antenna

[oosharacteristiesdeguired; (Hhe samebaldgden thefirstcanductorpar;88 re
and the second 5006077W0000(SC-70210W0) 28 conductor part 92.

theAsegingiathipmodification dkiscRossiblegtadmpreva theidegree®f . This
freedom in antenna design. That is, only the low-profile grounded

iz fdtenpadasitebesdesigpreder-properfuastion bf00ekkTRe bst rate 50
embodiments have dealt with the case where the substrate 50 is mounted

mayoRdhengamesepnirollet 48 Ehigmismataestrstivg,howeves=qr exampleling
the substrate 50 may be mounted on other communication apparatuses.
to Atcerding i@ this piadificationi i igpessiblesoapphpthiesubsiratebstrate
50 to various types of apparatuses. In essence, only the
substrate 50 has to be applied to an apparatus that performs
wireless communications.
[0058] The embodiments have dealt with the case where
the component mounting area 72 is formed behind the second
ground area 56 in Fig. BA. This is not restxictive, howaver,
For example, ths substrate 50 may be configured as shown in
Fig. 8. In Fig. 9, components having the same shapes and
functicns as those of the corresponding compenents in Fig. BA
will be designated by the same reference numerals as used in
Fig. 8A. The second ground area 26 1s formed to include the
following: part of the front edge 40 which is not included in
the antenna area 52; an areas capable of mirroring a conductor
that ig positioned the closest to the front edge 40 out of
the conductors formed in the antenna area 52, such as the
director 68; and a strip of area extending along the right

side =dge 44. The first ground area 94 is formed to include

SCO6077WOCE (B5C-T0210W0)
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10 50 to various types of apparatuses. In essence, only the substrate 50
has to be applied to an apparatus thatperforms wireless
communications. [0058] The embodiments have dealt with the case where
the component mounting area 72 is formed behind the second 15 ground

= SEAPG I Big.8A,TNIS it oL festdative, lowever, oy example, 08,50 o
substrate 50 may be configured as shown in Fig. 9. In'Fig. 9, componeénts

arelaving thessame shapes.and, functions as thpse ofthe.corresponding.,, 54

components in Fig. 8A” will be designated by the same reference

notNumenals as useddn 2045980, The secend greund area 96 is formed toy, .

include the following, part of the front edge_ 40 _vvhich is not included_in
widbgANenna ared $3;an aeacapaple of muranng aLonductor bakisy: ny on

positioned the closest to the front edge 40 out of the conductors formed in

rhelhgririanaa ama-a2t3uchas the 25 directon 68, and:a $Hp f Fedoing
extending along the right side edge 44. The first ground area 94 is formed

cor@ifeluge i 360607 PWRNNLSE 7 GhOWON29 3 slip7of area Aexhisthen the

antenna area 52, and a strip of area extending along part of the left side

areedgeAgd whiehis oakinghude-n the anteyma aea 52 e thiginsiaace tbe 94,
widths of the strip areas may be determined each depending on 5 the

andarieana eharatterisiies dequized. Jith thedforegomnyg eontiguration, a
component mounting area 72 is formed in the area other than the

mocdriienna areg 52 thedirsbgroiint-area Y canchthe secondigiound area:
96. According to this

cccupied by the component mounting area 72.

INDUSTRIAL APPLICABILITY
According to the present inventilon, it can lay out the
antenna efficiently and ensure a desired antenna directivity

as well.
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modification, it is possible to increase the space to be 10 occupied by the
component mounting area 72. INDUSJRIAL APPLICABILITY According to
the present invention, it can lay out the antenna efficiently and ensure a
desired antenna directivity 15 as well. SC06077WO000(SC-70210W0) 30
CLAIMS 1. An antenna comprising: an antenna area which is formed on a
corner of a substrate; an antenna conductor which is formed in the
antenna area, has a first conductgf pafi-and a second conductor part,

and is shaped so that the first conductor part and the second conductor
part are connected to each other via a bend; a first ground area which is
formed next to the antenna area and is connected to an end of the first

conductof, pagf;, a.3econdgraund area which is formed next to the '
antenna area and is spaced away from an end of the second conductor

part inaghirectien from thebendg, to; therenehatithen secendreenductorpart;

and a feed unit which feeds electricity to the antenna conductor. 2. The
sukiteara according to claim 1, wherein: the antenna area is formed to

include at least part of a side edge and part of a front edge of the

substratenthbenna conducter which is formed in the antenna
area, has a first conductor part and 2 second conductor part,
and 1s shaped so that the first conductor part and the second
cenductor part are connected to each cther via a bend;
a first ground area which is formed next fo the antenna
arsa and is connecied to an snd of the first conductor part:
a secend ground ares which is formed next to the
entenns area and 18 spaced away from an end of the second .
conductor part in a direction from the bend to the end of the
second conductor part: and

a fesd unit which feeds slectricity to the antenna
conductor.

2. The antenna according to claim 1, wherein:

the antenna arez is formed to include at least part of
a side edge and part of z front sdge of the substrate, the
front edge and the side edge being open; and

the antenna conductor is bent in an L shape, and the
open end of the second conductor part 1s positioned closer to
z center of the substrate than the bend is, when viewsd fron
the side edge of the =substrate.

SC06077W0O00 (BC-TC210W0)



front edge and the side edge being open; and the antenna conductor is
bent in an L shape, and the open end of the second conductor part is
positioned closer to a center of the sybstrate than the bend is, when
viewed from the side edge of the substrate.

SCO§07WQOQSEHG2LOWD) 3L, 3. Theantepna agcorlingelo,claim 1

or 2, further comprising a wave director which is formed in the antenna

cordeaAKHS Positipnediclesarde the ppen fipnt gdge Hf 1he subshatethan

the second conductor part of the antenna conductor is. 4. The antenna

ars3CCRRdING 40 slaim:3, oMherein theavave, dirastepdisaranged substantially e
in parallel with the second conductor part of the antenna conductor, and

subs bent atihg sidenef thesegand gretid area-sa-that # is nsubstantially in
parallel with a border between the antenna area and the second ground
comaleatbrThe antenna according to claim 3 or 4, wherein the second
ground area is formed in a position where it is possible to mirror at least
the wave Tiirectotzéntize aptennaiaceording 10 Claip, 1, wrkereinrtheistiave
ground area and the second ground area are formed as a continuous
dimareamn the substrated . Auvireless Cobimunisatianr apparatus ebmprising
an antenna and a communication unit which performs wireless
s e cgonimeoioation shrqughtthe Antérnag mieereim therahtenna-, and is bent

a2t the slde of the second ground area so that it is
substantially in parallel with 2 border between the antenna
ar=za and the szcond ground area.

5. The antenna according te claim 3 or 4, wherein the
second ground arsa is formed in a2 position where it is
pegsible to mirror at least ths wave director.

€, The antennz accerding to claim 1, wherein the first
ground area and the second ground area are formed as a
continuons area on the substrate.

7. A wireless communication apparatus comprising an
antenna and a communication unit which performs wireless
communlication through the antenna, wherein the antenna
including:

an antenna area which is formed on a corner of a
substrate;

an antenna conductor which is formed in the antenna
areza, has a first conductor pari and a second conductor part,

and is shaped 5o that the first conductor part and the second

SCOeU7TWGO0 (8C-7C210W0)



including: an antenna area which is formed on a corner of a substrate; an
antenna conductor which is formed in the antenna area, has a first
conductor part and a second conductgr part, and is shaped so that the
first conductor part and the second 5006077WO000(SC-70210W0) 32

corRngustonpartaereonnacted-tagach othervia,a lendia dirst grewar area

which is formed next to the antenna area and is connected to an end of

the fistragnductarpattl asegond groundamesrwbichrs formes nex tathenna
antenna area and is spaced away from an end of the second conductor

ardrarkind direetiomirencthedeenthtothe end efitbe rsecondcondluctaspastizt;
and a feed unit which feeds electricity to the antenna conductor. S. The

wirelgss communieation appatatus: aecordingor alaimrve further the
comprising a component mounting area for a component having a
antpredetesminedsfunctien sabearoanted i onmthe substiatef antlewbhersimd
the antenna area is formed to include at least part of a side edge and part
corofacfrant edgeofithessubstrate; the sécond giounckaréais falmed:tod of the
include a portion of the front edge which is not included in the antenna
seared, aoraleatapabieraf;miarating a conductor that is positioned
a feed unlt which feeds electricity to the antenna
conductor,
8§, The wireless communication apparatus according to
claim 7, further cemprising
a compeonent mounting area for a component having a
predetermined function to be mounted in on the substrate, and
wherein:
the antenna arez iz formed to include at least part of
a side edge and part of a front edge of the substrate;
the second ground area is formed to include a portieon
of the front edge which is not included in the antenna area,
an area capable of mirrcring a conductor that is positiocned
the closest to the front edge out of conductors formed in the
antenna area, and a2 strip of area extending along z side edge
spposite from the side edge that is included in the antenna
area;
the first ground area is formed to include a strip of
area next to the antenna area, and 2 strip of area extending

along a portion of the side edge that is partly inciuded in

BCOE0T7HOO0 (SC~T70210W0)



the closest to the front edge out of conductors formed in the antenna
area, and a strip of area extending along a side edge opposite from the
side edge that is included in the anteyma area; the first ground area is
formed to include a strip of area next to the antenna area, and a strip of
theataexanding=alpngra:pedieniof the sidecedgethah is pady ineluded in
9C06077WO000 (SC-70210WO0) 33 the antenna area, the portion not
antbemng ingleded #nthe antenna area; and the component mounting area is
formed in an area other than the antenna area, the first ground area, and
the sggonsbgreunsharaacSnAlwiteless gomynuhication dpparatusrsa other
comprising a grounded antenna, the grounded antenna including: an
thaantenaaaconductoravkase ohen £ndas laratechih & pesitioambdt theeredcond
by a user's hand when the user performs ordinary operations; and a
grogroding=rea which is formed near the open and of the antenna conductor.
9006077W000(SC-70210W0)

8. A wireless communication apparatus comprising a
grounded antenna, the grounded antenna including: an antenna
conductor whose open end ia located in a2 pﬁsition not covered
by a user's hand when the user performs ordinary operations;

and a ground area which iz formed near the open end of the

antenna conductor.
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