1 DESCRI PTI ON ANTENNA AND W RELESS COVMUNI CATI ON
"APPARATUS USI NG SAME TECHNI CAL FI ELD [0001] The
present invention relates to an antenna, and nore
particularly to an antenna that is fornmed on a
substrate, and a w rel ess comruni cati on appar at us
usi ng the sanme. BACKGROUND TECHNOLOGY [ 0002] I n order
to mniaturize an antenna, the volunme of the antenna
- conductor is preferably nmade smaller. In order to
reduce the volunme of the antenna conductor, grounded
antennas are typically 0E8ARIAYPPIEal exanpl es of
antennas include an L-type antenna and an inverted
F-type antenna. The L-type antenna has an antenna
caonduiNgy AnD @ RESEBeNtOMAUN hea i @hdl 2ep HarATedu O Tilse SAME
di stance between the antenna conductor and the
ground. The inverted F-type antenna has an antenna
TECERIAHEEt @rrwhi ch is grounded at one end. DI SCLOSURE OF
THE | NVENTI ON Probl ens to be solved by the invention
[0008d03] FéFeeRafpERE hEPR Bl fants dfPar &Cusdhanatanganegand more

par%%%hﬁgkh§r Beaﬁoéﬂ%¥ﬁﬁ§|€§§tCﬂﬁﬁ%ﬁh@@t'9”% W,50: 8368, and =

her, both the units are provided with an antenna.
erlelﬂ;epar touhatca i eapprer gane woma ghleesageze i s
small, mniaturization of 2

BACKGROUND TECHNOLOGY

[0002] In order to miniaturize an antenna, the volume of the
antenna conductor is preferably made smaller. 1In order to
reduce the volume of the antenna conductor, grounded antennas
are typically used. Typical examples of antennas fnclude an L-
type antenna and an inverted F-fype antenna. The'Lwtype
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 éntehna conductor

which is grounded at one end.

DISCLOSURE OF THE INVENTION

Problems to be solved by the invention

[0003] For example, when a éame apparatus and a.gamé
controller perform wireless communications with each other,
both the units are provided with an antenna. 1In particular,

since the game controller size is small, miniaturization of



the antenna to be nounted thereon is al so required.
Despite being snall-sized, the game controller is
al so required to inplenment various functions, and it
is therefore desirable to nmake effective use of any
avai | abl e space. Moreover, since the gane controller
is hand hel d, radiations togard t he human body are
shielded. It is therefore désirable to nake effective
use of the radiation power of the antenna. [0004] The,
1jﬁ%e§eﬁPnPﬁveﬁPloﬁeha§°H€Eﬁdde§€F6%%% i 15 vi 2WPof teerired.
foregoi ng circunstances, and a general purpose
Desipd -€of PEENY o %ﬁ%ﬁ%iﬂ%%@dtechheld@WWQ(JFQ@FﬁPé#éﬁt is also
| ayout of an antenna while ensuring a desired antenna
rediieetli vittoy.  VEANSIFEOR SCLMA NG THELPROBREMS [ 8004alidn is
a first aspect of the invention, there is provided an
thameénmna cespriablegtoamadat erfifacarige wsiechfi sarfyorameti lable
on a.corner of a substrate; an antenna conductor
spaltieCh M daterred $inddetant epna ar@a;rdids:ra fsrstand held,
conductor part and a second conductor part, and is
raghapednso thatrd hecdd r sturconductigr pakt andetided. Tt @ is
second conductor part are connected to each other via

tharBeRde ackibgh1greundaaea rrwhicGhel %s%ordfecﬂf@xﬁa&&tlon
the antenna area and is connected to an end O the

po %ESB copdugtor part; a second ground area which is
orne next to the antenna area and is spaced away
ro t d r t .
f°§?#tcu R D ﬁ%%%ég%@s 0 view
Euctg art: a feed uni it which_feeds electri
At &% %H*%on%%t aétﬁsa wﬁ‘t} ditr eBEQT " Whi di PO
|s fernmed in the antenna are ti.oned
Eherggar 180 tan PEpd & ént sy Lﬁﬁ%&%ﬂ%@ﬁrﬁ%¥out of
t he second conductor part of the antenna conduct or.
an pDbaBE nvial ke ot Bisect G irRE ?H@@ﬁ??oﬁlr?@E&¥9ﬁ%
provi ded a wirel ess conmuni cati on appar at us
conprising an antenna and a communi cation unit which
perfornms wrel ess conmunication through the antenna,
MEQREr EPR 30V Bt efiffa BRIHWUdISng: an antenna area which
is formed on a corner of a substrate; an antenna
[0004sdlict ofn Wi cliiirstf oasmebt notfthetlamt émvendriea, hbiseme is
first conductor part and a second conductor part, and
prbgisbaped SQddrata t bembikfsingonductorceparat @anek t hRich is
second conductor part are connected to each other via
fo2nb&Ndn af idbshedr o4Nd sarfg Ll ;i Sah oREnAeXtcdrQuctor
the antenna area and is connected to an end of the

whibﬁsﬁsc@egﬁééoﬁnp%%% A 386and ghound sAareas W h-dfiuctor
fornmed next to the antenna area and is spaced away

0 n,e r
%tré,’% aners o RS SN G Pl sy thet the
Pd%§£9f(§@rt a %eedcyn%%e Cgo£§egmm%! %trICIt t are
to the ant enna gonduc and A Wave director C
d in the antenna.area ggd i s positioned

Co%tl%%‘é? t 5°arfBpen°FPoht Yedge® of “PHie SubstTat e9FREAT area

the . 2b second conductor gart of the antenna
: wh%%%dagtgp;med next to antenna area 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



[0004c]In a third aspect of the invention, there, is
provi ded a wirel ess conmuni cati on apparat us
conprising a grounded antenna, the grounded antenna
i ncl udi ng: anant enna conduct or whose open end is
| ocated in a position not covered by a user's hand
when the user perforns ordipary operations; and a
ground area which is formed hear the open end of the
antenna conductor, wherein a wave director is fornped
FHof A7 afPEnRE aFbBa ﬁﬁ%%%“%H%p%ﬁQﬁﬁﬁ&édp%ﬁFenﬁa‘?sdlreCtlon
provi ded, and is positioned closer to an open front
freggd-Tot beved afiPeriie arEh phafhehespoddndedditteinagart: 2
[ 0005] To solve the foregoing problens, an antenna
feaclc onditnght ehaf cenisodileentr iof tvhgopitbseantengantppductor;
i ncludes: an antenna area which is formed on a corner
anof aa wswrps tilakeroanwantenna ¢omdudt on whechntsnfiaraeea and
in the antenna area and is shaped so that its first
iscprduct ehcparicand secandogenduebar pagé arethe substrate
connected to each other via a bend; a first ground

thahe@nhwhkehohs EOhdREHEXIa 10 dhaeranterranar eanandcbs.
connected to an end of the first conductor part; a

rodeasnd grpund areanwhifdhds feemad,nexhytact be, there is
antenna area and is spaced away fron1an end of the

' t
rEREAR ML OBl 0 SR OB D o
. s_el e« i1 nt en 0 Qr.
anF%hgg]ﬁhégralng udﬁn%ﬁﬁg ]%§n§n%% g gﬁ%%#%? ngeless

ounded. antenna i vi ded .on the corner o
o IBEr At boh ot T RES B GCU GHUHY ir o4 e Hd, B nedptenna.
t he second conductor part. This, configuration nakes
inptugosEr bR eatﬁayasag%% ‘t"]ﬁéc%n%%nﬁ%r‘% $9i ¢ et YU °F 2
ensure a desired antenna directivity as wel]|.
supgboZT AhotHer 2EHSSARMERPLOLCE P ﬁV@@@ntl?nﬁgﬁﬂﬁﬁh ig the
a Wi rel ess communi cati on apparatus. This apparatus
antAN@desr i afeénna ahr It cowmawiceati o2 i t2nshi éh second
perfolLLLs wireless 10 communi cation through the
copdtiehna. pEé, artrennzs | Athpeds SCarrhant erirra Eum&thwmﬁuctor
is formed on a corner of a substrate; an antenna '
paeonduct orhahsehond foomaid tiom tdwertanteanaocaneatadd tics each
shaped so that its first conductor part and second
ctBenduchorn pand;are comeciedidd each wihar M af@rmed next
bend; a first ground 15 area which is fornmed next to

totﬁﬁeaﬂhﬁeﬂﬁaaéﬁéaaaﬂdi§sC@6ﬂ§§&€th@oa@ne@Qd0$ftEE% first
first conductor part; a second ground area which is

- coh@hBBS- NEXLL 0t he A enpa, & ga and i:818Raged ANREd next
froman end of the second conductor part in a

todltﬁ Cta'ngr% 51 orgrterfl;te aprﬁpd éoe% Segngwg\% Eg? Ol’éqd of the

con uct part; and a f un
seel egrLLaLLy, “’ thetari}]e””a condy E&‘PrfrémOQEL %%d't% the
hrr's™e t Wi 7et €5sT conmuni ca

engpg%ra 25 s!esc nrdgvconcguc\:/%or pazl_"‘t(:)w gr %felelde unit which feeds

electricity to the antenna conductor; and a wave director
which is formed in the antenna area and is positioned

closer to an open front edge of the substrate than the



grounded antenna which is arranged on the corner of

the 25 substrate, and the second ground area is

formed near the second conductor part. This

configuration nmakes it possible 5006077w000

(SC-70210Ww0) 4 to lay out the antenna efficiently

and ensure a desired antenna directivity as well.

10009] Yet anot her enbodi mertP of the present invention

is also a wirel ess conmunicati on apparatus. This
seappar atusiustips pawkref esse conmia aoneiicagpar at us

havi ng a grounded antenna. The grounded ant enna
[dofclicddes Inana artreénh eopedatt orf Wibse Opesnteivth,i sthere is

| ocated in a position not covered by user's hands ‘
prwheietihea usarrefesrsfsor femmoith datiyvropeppbronss anttpaising a

ground area which is formed near the open end of the

granhersa o teoRdyct ahe [ 0PAQ]ARGDr dimgertd: t hisciuding: an
enbodi nent, the end of the antenna conductor is N .

adt%%%%ed:drﬁt@t%%iﬁﬂ% Q%er@pé’ﬁtﬁegsbﬂotcﬁ%eﬁseﬂﬂ Sa position
hands. This can reduce the influence of the user's

ru%ﬁ“%%¥%gﬁﬁheb9ntgnn@sQ£I§CHkMk§ywhgi EFEECTR:OF Tﬁ@%forms
ordinary-  operations; and a ground area which is formed'near
the open end of the antenna conductor, wherein a ﬁave
director is formed in an antenna area where the grounded
antenna is provided, and is positicned closer te an open
froﬁt edge of the antenna area than the grouhded anteﬁnal

[0005] To solve the foregoing. problemé, an antenna
according to an embgdimgnt of the present invention
includes: an antenna aréa which is formed on a corner of a
substrate; an antenna conductor which is formed in the
antenna afea and is shaped so that its first conductor part
and second conductor part are épnnected to each other wvia a
bend; a first ground a¥e§ which 1is formed next to the
antenna area and is cbnnected to an end of the first
conductor pért; a second ground area which 1is formedrnexi
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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According to the present invention, it can lay out
the antenna efficiently and-ensure a desired antenna
directivity as well. 20 BRI EF DESCRI PTI ON OF THE
DRAW NGS [0011]rigs. 1A and 1B are di agrans show ng

[00®5? onfiguration of a gane controller according

an enbPAFHENtR2558f tih@ senEenhyent tow PFPELle

is a diagram showi ng functional blocks of the

grogeged7 7WeennsCiz0rIovyleds ogambecontrnell ef theFsgbstrate,
| A and 1B; Fig. 3 is a diagram show ng the

andcbhéigamahﬂogroﬁnﬁhar&abi&r&b&m@ﬁ begr 18 second
Figs. 4A and 48 are diagrans show ng the

can&ﬁﬂtbgupakFOnSTﬁlchéﬁfﬁﬁu§§@§éﬂa&§§e§Oi*Qgﬁ@éiﬁfgnto lay
wth the antenna characteristics of Fi

- outFLgs: aﬁéethSQfQEE1ghg92agﬁdsQ wi,ng %hangg%gangnFenna

characteristics accor gtot econ lguration O

: n t ntenna characteristics for
d*rgggﬁg?F g5 Q%&?g 6 is a diagram showi ng anot her

figur of t ubstrate of Fig. 18;
[0089? 9 Q&nct ar a g‘mant of the. ﬁégSent invention is a

wireless communication apparatus. This apparatus includes an
antenna and a ccmmunication unit which parforms-wirelass
communication through the antenna. The anternna includes: an
antenna area which ls formed on a corner of a substrate; an
antenna conducteor which is formed in the antenna area and is
shaped so that its first conductor part and second conductor
part are connected to each other via s bend; a first ground
area which ig formed next to the antenna area and 1s
connected to an end of the first conductor part; a second
ground areza wiich 1g formed next to the antenna area and is
spaced away from anlend of the second conductor part in &
direction from the bend tec the end of the second conductor
part; and a feed unit which feeds electricity to the antenna
conductor.

[oocce} According to this embodiment, the wireless
coﬁmunication apparatus is provided with a low-profile
grounded antenna which is arrangsd on the c¢orner of the
substrate, and the Eécond ground area is Fformed near ths
second conductor part. .This configuration makes it possible

SCO8077TWODO (SC-70210W0)
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Fig. 7 is a diagram show ng the antenna
characteristics according ta the configuration of
Fig. 6; Figs. BA to BE are diagrams
showi ng yet other 15 configurations of the substrate
Fi . and Fi g. i s a_diagram show n

vo Jey 45 i 20TPraar SEFon I LRo 0unSHEHER o1 AFPgLed
. BA. SCRI PTI ON OF REFERENCE NUMERALS 20 substrate

antEfneafteRfiat &t B 88, Wgldund area 54, antenna
conductor 56, ground end 58, open end 60, bend 62,

[00P&dd | i neled, aneidie unpbebimént sof bivrelapte menB0invention
second borderline 82, game controller 100. 25 THE

- is BES? MORE:r E0Rs CABRMNGL OB 1 SHEabMENELEON Bn{ 9042} MAatus

enbodi nent of the present invention relates to a gane

is sontireless ¥bhbhnisacoBACGhBErhOLE HAUERAPRARALYS RY
awreless line. In particular, the enbodi nent

" antEghat esrHo AL WD 5. Atdanged, iﬁ%%gn% Ecgmnductor

ganme controller. The 5 gane apparatus 1nciu
al _disc, a rec i ng

nction f. reproduci;ng.an opti r
wnobHIGhLANENE !+ L FPOSRNENILoD BBE: E00p ChEE uelve iR By Mser
han 15£§a¥i€ﬁ gane chargcters.and background i mages on

Re" et eB® of5 A t REEVPEMBNCEEL AL oPHR RYT BN Eheafdn®

program The ganme control l er accepts user operations,
IroYpd apBc e ofE F OF s1 8 hEohedabean bhet hesyasedapparhtusntenns

t hereby running the gane software recorded on the
congpeienl disc. The antenna to be provided in such a

gane controller requires mniaturization. For
[OOROT ecti v dding ey spaice dusddiendie G end of the

controller, the antenna also requires an efficient
antenna conductor is logated in a position not covered by the

user's hands. This can reduce the influence of the usgser's

hands on the antenna directivity.

EFFECTS OF THE INVENTION
According to the present invention, it can lay out the
antenna efficiently and ensure g desired antenna diractivity

as w=l1l,
BRIEF DESCRIPTION OF THE DRAWINGS

(00111 Figs. 1& and 1B are diagrams showing the
configurétion of a game conﬁroller according to an embodiment
of the present invention;

Fig. 2 is a diagram showing functional blocks of the

SC06C0T7T7WO00 (5C-70210W0)
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15 | ayout. Mdreover, since the game controller is
supposed to be hand held, the human body is naturally
| ocat ed behind the ganme controller. The directivity
is thus desirably lowered in that direction and
enhanced in the forward direction, away fromthe

Jangsepnsrpbidyr VAdELYEReldi eednsBances, an antenna 20
according to the present enbodi nent is configured as
destrd bedl el dwlifi@odR] Fhgeind Amnd-dBr shovethen of the
configuration of a gane controller 100 according to

subtheaesbedi regt oE;the present invention. Fig. 1Ais a

" top view showi ng the appearance of 25 the gane

contfpd | efn 1004 Jﬁ'eaﬂ@ngi&%QLé?&wﬂ&&déﬁL%i&rations

first grip 2, a second gri I rst

' on 6 00( SC: 70210 7/ second
o B iR TR Bo SOTRRT oGty SLET R BUFTORIBE, a
chafbQurth direction button 8d, a first instruction
bt o050 a°5efbAd FRAStruction button 10b, a third
instruction button 10c, a fourth instruction button
10F 1% £ i¥5sttq ot at Fonalli apeand orh o ing, the siewmns
rotational operator 12b, a select switch 14, and a
chagpefersyitoh d6coTdengi tstthe coufipuditeotion Fig. 3 and
buttons 8a to 8d will be collectively referred to as
the dineeinorcintionsrstIbe for stom@afOsstp i nstruction
buttons 10a to 10d will be collectively referred to
as #NEt rgiGld on g Theodid St &Ehﬂ@%&ih
r ot a{gisonal oper at o%gﬁﬁzﬁ%gﬁ%ng%%wl?%I‘sb% col ecti‘l’soerf ny
al sp{Qtational operators 12. [0014] The
thecﬁﬁéﬁﬁ?%ﬁ%%ﬁ?fb%@'81%?otrude fromthe top of the gane
cont.rol l.er, 100 and are arranged .orthogonal to each .
S REE” Vo Sover AT IO b T o P e EL st dcs
integrally 15 connected to each other. For exanpl e,
acc%?ie“kﬁ reéctiivsh mteonsration of Fig. 6;

Figs. BA to BE are diagrams showing vet other

configurations of the substrate of Fig. 1B; and

Fig. % is a diagram showing vet another configuration

of the subatrate of Fig. 8A.

DESCRIPTION OF REFERENCE NUMERALS

substrate 50, antenna arez 52, ground area 54, antenna

conducter 56, ground end 58, open end 60, bend 62, fesd line

©4d, feed unit 66, first borderline 80, sscond borderline 82,

game ccontroller 100,

THE BEST MODE FOR CARRYING QUT THE INVENTION

SCO6077WO00 (5C-T70210W0)
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8 function as a directional instruction control unit
for controlling the novenent of a display character
Pressing the first to fourth direction buttons 8a to
8d noves the display character in the arranging
directions of the 20 direction buttons 8 pressed.

[00£3b15] Théir setrutitiasy: it téres Cieserd dinyerdrirgngedates to
orthogonal to each other. The first to fourth

& gamstcoct ol dntwohsh 10a ¢anthOdted et d o npainasaseposate by a
respective nenbers. The instruction buttons 10 are

wirfleyk deth t e qiaspending 2R WL RIEMIS Y & an

serve as signal i nput devices. For exanple, when the

e Choi oL

R0 E00 | S ToaIthe T L o 4 et e b e e
n_t he correspondin w tches, . various functions_ of

Sang| AORTER Ay CRar AT Rr hSs) GRCHTE" (Ko FERPRLHTYRY o
instruction buttons 10 are, perforned. 100161The ,

optiGt t‘iajb%%il DpET APors9 % Jég%r?%n‘g%bc‘ﬁlnao%‘a%iwgram 1s
positions at the base-side corners of the first grip

recorgRd tFed sekTmbe iy e hehi vt Gt e ohaind perakoreund
are rotatabl e 360 about their spindles, and are

imagperat eche cactenab® signavinpot skevicesosdihs aso the
vari able resistive elenents. Mre specifically, the

gamé gpebgonRl  aper af0is chhtaie 1k} aldaghed de Rperations,
extremties of spindles which are nounted so as to

and &M P10 dlieidnemt 1l @Psiﬁéoﬁém@ya§@£9§t§£ggg%greby

ur gi ng nenber, and are rotationally operate

o G T S el G S e oo e
e G TR IR0V S0 g 110 1 SrEhafge T Speote Tates

. changi ng the shape of the character. 10017] The start
ML RHF I A6 pésitt iSdredidwas (e the space inside the
game controller, thes antenna alseo reguires an efficient
layout. Moreover, since the game controller is suppesed to
be hand held, the human body.is naturally located beshind the
game controlier. The directivity is thus desirably lowered
in that dirsection and enhanced in the forward direction, away
from the user’s body. Under the circumstances, an antenna
according to the present embodiment is configured as
described below.
[0013] | Figs. 12 and 1B show the configuration of a game
controller 100 according to the embodiment of the prasent
invention. Fig. 12 is a top view showing the appearance of
the game contreller 100. The game ceontroller 100 includes a

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

SCLe077WO0D (SC-70210W0}
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direction buttons 6 and the instruction buttons 10,

and is intended to initiate-a gane. The select switch

14 is used to 20 make a sel ection such as a gane

| evel , for exanple, when starting the gane.

[0018]Fbld|ng the first grip 2 and the second grip 4
secppdt ferpalhgnobubbeh Bands ehindndisscthennpetton 8¢, a

support the ganme controller 100 with thunbs and
foufthgdisecThan bsttohe8@5 gafferedninsttectifd savtbe 10z, a

hel d so that a maxi num of two thunbs and ei ght

secbhfigenst phct hén BadSeon 01 0B heast rEWonbtRHABE i o® balton 10c,
four fingers, are freely novable. In Fig. 1A the

a fBHHﬁH Dﬁé‘@%@@*%%&@&n%ﬂﬁ ngﬂg‘gw%g@%l rs% ggg@@am

by the broken Tines. For exa

2 an S | are heI i n the ot
12ap BEe R S FoPar: 8o 8, e PERapTobap i br Sabac T ag el s,
second rotatlonal operator. 12b, the dlrectlon but t ons

andgd SHATT RN TTErHEL | OSSO (QHF e Gpeatiaw Puttons
wth the thunbs of both the right and |eft hands.

€2 19049 Thbs e otatlorhl veper 566f5T22, Tdi pectibaction
buttons .and instruction buttons 10 can be pressed

butsehecti vdlhe Airst0 tparfdedaringtheiamtat itamtions 10a to
operators 12 are arranged in opposite positions on

10dtiel base-siUbsciofvéhg fifstrand:segondngtust 2oaMudtons
which are held in the palnms of the hands. The

10. T Gl iRk QRRY aldishd 28 st ngn%d
to the thunbs of the right and |e$$§ﬁ§% wﬁ%%péﬁﬁi 125

1] SELCHL R A0y 10106380001 Lt AU, DL P L1 22
oofBL A O B2 ALY, e oty e Lol And It
the gamiméontvoller 100 and are arranged orthogonal to each
other, Mpreover, the four direction buttons 8 are integrally
connected to each other. For example, the direction buttons
8 function as a dirsctional instruction control unit for
controlling the movement of a dispiaf charzctar, Pressing
the first to feourth direction buttons 8z to 84 moves the
display character in the arranging directions of the
direction buttons 8 pressed.

[0615] The instruction buttons 10 ars also arranged
orthogonal to sach other. The first o fourth instructicn
buttons 10z to 10d are formed as separate respective members.
The instructign huttons 10 are provided with ccrrespbnding
switch elements which serve as sgignal input deviess. For
example, when the first to fourth instruction buttons 10a to

SCO6G7TWODO (SC-70210W0)
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person who operates the game controller 100 is

| ocat ed behind 20 the gane gontroller 100 shown in

rig. 1A, and a ganme apparatus is located in front

For the sake of convenience, the direction shown by

the arrow Ain Pig. TAwI| hereinafter be referred
1Cdt grgspreepwdr e dernf ponthe grdreRpodiiect Ewhtshewn

by the arrow B as "backward" or "rear." 25 [0021]Fig.
variBushduacthensnbér hak dospilgyr ahkoacoért hesggned to the

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

respe0BQFEVRRE Sac¥9240MB) + 028 cOMReBepLsrRekEalning to

t he antenna according to the enbodi nent of the

[ooREgsent 'mfr%@é\—,;%r&él cg%@_@&bfy'ﬁ &%S&%%J@em

gane controller 100 includes a substrate 50. T

p 0 |ncI d an_anten a area_ 52, an nt enn
S i DAL R S At i e
di,agram the antenna area 52 s formed on a front

4 aESrhE? SECOHE ShBEt Fat el 5. r%%%%é“‘f#e HRREHIREBr kA B

is-formed on the corner of the substrate 50, part of
rotahebino3étyesomit tiee subspimdbe 50 wohstid ub@etawed to
sides of the antenna area 52, 10 respectively. The

act$¥hskratgnal ispatsasysedsagudndkaupd-apeae %@s&@%&ve
the ground area, the antenna conductor 56, and

en r d
oBREpee Pl LA S A e tyﬁséraww 12 ere

Li ron the. user. _-The.antenna, ar

atephf8a Por ERALPOE s EngRl P eRa b e, Bnithareeonippped so
substrate 50 for the sake_of effective radi ation of

as hgveEstPRtatPorEid BRFEERI0RVS(062DEARY sHBHISI ATFRgYLIing
1A and 1B, while the gane

nember, and are rotaticnally coperated 360° azbout the rotating

centers of the spindles. The rotaticnal operators 12 can be
rotated to achieve analog motions such as moving a display
character with rotation, mbving i1t with a change in speed,
and changing the shape of the character.

[0G17] The start switch 16 ig positioned between the
direction buttons & and the instruction buttons 10, and is
intended to initiate a game. The select switch 14 is used to
make a selection such as a game level, for example, when
siarting the game.

[oo18] Holding the first grip 2 and the second grip 4 in
the palms of botn hands eliminates the need to suppori the
gams controller 100 With thumbs and fingers. THat is, the
game contreller 100 can be held so that z maximum of two

Thumbs and eight fingers of the hands, or at least two thumbs
SCO6077WOCH (SC-T0210W0)
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controller 100 is operated, the first grip 2 and the
second grip 4 are held by the hands. In this
i nstance, the thunb of 20 tHe left hand is put in a
position capable of pressing the direction buttons 8,
and the thunb of the right hand is put in a position
andcdpalbl éiobepsessirrg frkeliynsbrabfeon butFogps 18, Suehhuman
hand positions for ordinary user operations are shown
hankdy hbedbngkenel bage conkirgl 1EB. 19heakkr shoghi By2tABdbhroken
the 25 direction buttons 8 showm in Fig. A are
1inR@si troned, t nt £ 8 2i v and h
R A e e o e S
11 ,a 1 2 TRLS k e directivity _of _the_antenna
grl#oénéggi%é%ﬁeggan%nggéﬁgaDEZBFEES SﬁﬁﬁblghFoflrSt
rctigf.lue ce b% t he ggnan* and. %O%Z%%@s_shomn i n Fig.
F5.08o0r GRAHRENA 885t FAS 88405 URPEA6A AN CAETRRASL 12bs
art of the antenna conductor 56 are covered by the
theydaresthandPubBanahfr eanehehgpéhssrgcedonsbhstansdlfncan
a position not covered by the user's hand when the '
be gperapedfwint ohdi hhnypbepefabbthsthEurtbbimend, 1tlie hands.
open end 60 adjoins the ground area of the substrate
[0056] As withHede ASselandehbpateforsurh, ali detalge MBI tons
reduces the influence of the human hand on the

8, aﬂ&ieﬂﬁ@tﬁh&@EBthhitoEBelﬁOﬁﬁﬁobagpéééégae%"i‘%c‘égﬂe1 . In
al so increase the size of the continuous areas o tﬁ%

acPULBLEL o0 gLboc Lion Lhe anbeunazaces 2, 08 in
ook ETBSISTLS e el LG ! nvige Lhe dare cont oLl et
grips 2 and 4 which are held in the palms of the hands. The
rotationa; opaiators 12 are thus positioned closest to the
thumbs of the right and left hands when the first grip 2 and
the second grip 4 =re hald by the hands. This facilitates
rotating the rotational operatars 12 with the thumbs of the
right and left nhands.

[0020] Tt should be appreciated that the body of the
person who oparates the gams controller 100 iz located behind
the game controller 100 shown in Fig. 1A, and a2 game
apparatus'is located in front. For the sake of convenisnce,
the direction shown by the arrow & in Fig. 1A will
herginafter be referred to as "forward” or “front,”™ and the
direction shewn by the arrow B as "backward” or “rear."
[65211 Fig. 12 shows the internal configuration of the

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

S5C060G77WC00 (SC-T70210W0)
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controller 100. The gane controller 100 includes an
antenna 30 a connunicationlgperation unit 38. unit
32, a control unit 36, and an The antenna 30 is
conposed of the antenna 20 area 52 , not-shown
antenna conductors and the like shown in Fig. 113.
COMEPRENZFt FFE 230 1ds tché hieu mathegwm cofaaaoasismct tiondhend -
recei ving signals of predeterm ned radi o frequencies.
emboddmehits cifnshange egene dadiemtficequeidy isi graltd carler be
transmtted-to and received fromthe not-shown gane

showapparné UgandhecRbre®Nbrguoet kARl QHethe ankbeBrard050. The
wll be described later, and is thus omtted here.

subst2:hQ020] The 1emRIBCall@puiilre32 der Lol mholigl ess
That 1s, the

comuni cati1on through the antenna 30.

ccndgﬁgg%n%%etggﬁ.%mféé%;ﬁE§JQﬁ¥B ﬁECSHEQ%'iEEQH%?égggram,

regquency conversion as transm SSion nc

an erfaorns frequency conversjon, denodul atjon,
che 308 eBBR GHe 22 reanten Aind foRdlc Praver of The

communi_cati on functions of the comunication unit 32
substgatgsgind Fo FR0SBEORNERBNACRTIEROWA GENECEDPEr aRuEhe

Since the communication unit 32 is forned in the gane
cornggneifolther s1d@tratet (Sdns wiatrs arfd thec divee s dgefeorifatthen

substrate 50 constitute two sides of the antenna area 52,
regpectively, The substraée 20 i1s also used as a ground area,
50 that the ground aresa, the antenna conductor 56, and an
open end 60 constituté a grounded antenna. As mentionsd
previously, the game apparatug typically lies in front of the
user. The antenna arsa 52 iz thus preﬁerﬁbly érranged in the
front part of the substrate'SD for the sake of effective
radiation of waves in a forward direction.

[ag22] As shown in Figs. 12 and 1B, while the game
contreller 100 is operated, the first grip 2 and the second
grip 4 are held by the hands. In this instance, the thumbt of
the left hand is put in a pesition capable of pressing ths
dirsction buttons 8, and ths thumb of the right hand is put
in a positiocn capable of pressing the instruction buttons 10.
Such hand positions For ordinary user operations ara shown by
the broken lines in Fig. 1B. The first grip 2 and the
direction buttons 8 shown in Fig. 1A are positionedrnear the
antenna area 52, and thus the left hand adjoins the antenna

SCO6077WOL0 (5C-70210W0)
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10 pertaining to game operations. [0026] The operation
unit 38 accepts infornatiogjpertaining to gane
operations. The operation amit 38 corresponds to the
direction buttons 8, the instruction buttons 10, the
rotational operators 12, the select switch 14, 15 and

area hg2 st &hti sswistkels theofdikegtibAtvand adeeptirsenna formed in
i nstructions for noving display characters.and :

the 3Rt & Prededrap Hesh{ Lcs | 05 SinThe=Rensy i Oife Uthkan
38 outputs the accepted instructions to the control

handnit 36. The control unit 36 outputs the instructions
accepted by the operation unit 38 to 20 the

nicatiqQn unit. 32, The.contr | t tRYLs <.
[Doggpgynatﬁghsﬁéggﬁ3@H%?ﬁ%nﬁi e‘%5ﬁ#ﬁ#ﬂ%§¥§gﬁgﬁnﬁgh3{;”d
to_the operatjon unit 38. _[00271ln tenus of hardware,

. [ I €
Undt hel f oGOt ngt CORT | uF at Yot ant beR AR VR By ance are
arbitrary conputer CPU, a nmenory, and 25 other LSIs.
coveyped epvstiot wol% V\%r_léf,m‘iit AERTHE Ialéhi dhed aRpTa Preodrtams
which is |loaded in a nenory. The functional bl ocks
1 ocB08% 0iA7 VW 000 £ SCE 70 24000y o vd Be ¢ hownt heresar bs phacd | ween the
by the cooperation of such. It wll thus be
usstinslerséand dyditose skitietohs. t iRt ddtate t RE&E open end
functional blocks may be practiced in various forns
60 AMGUE NGhe ground area of the substrate 50. As will be
detziled later, such an arrangement reduces the influsnce of
the human hand on the antenna directivity. The forégoing
arrzngement can also increase The =s=ize of the continuous
areas of the substrate 50 other than the antenna area 52.
This improves the degree of freedom in mounting electronic
components and the like inside the game controller 100.
[0024] Fig. 2 shows functional blocks of the game
contreller 100, The game controller 100 includes an antenna
30, a communication unit 32, z control unit‘36, and an
opasration unit 38. The antenna 30 is compesed cf the antenna
area 57 ,not-shown antenna conductors and the like shown in
Fig. 1B. The antenna 30 has the function of transmitting and
receiving signals ¢f predetermined radie freguencies. In
this instance, the radic frequency signals are transmitted to
and received from the not-shown game apparatus. The
configuration of the antenna 30 will be described later, and

1= thus omitted hers.

SCO6077TWO00 (SC-T70210W0)
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har dwar e al one, software al one, or by using a

combi nation thereof. [0028}FKig. 3 shows the

configuration of the substrate 50. The substrate 50

i ncludes the antenna area 52, a ground area 54, the

_antenna conductor 56, a feed line 64, and the feed

[0025 t 66. TPRe CHFBURG CATEETS Atilic | 3fd &8T5 OfFss M iged erd

10 area 94 and a second ground area 96. It should be
commgpiptacien dadacdimh tee substimt 360 Jhewn disn Ehg. 3

corresponds to the substrate 50 shown in Fig. IB or
compaticaficd .udit t3d pémnSimncesnd@dimpsamedulation, and

description, the substrate 50 shall have the shape of

freqied@ftanta- 4 45 deldHets Dok ouly 890968s 154 ferfc:rms

consi'sting of a front edge 40, a left side edge

fredu gy, SiO6 S04 @d ci4 ecéc?qgti g]ereceptlon

nte na ar ea IS pOSI I one |n ron are

zuné%; A #ﬁstrate 5Q. _The _ant ennaS are %§$;s forme o
ext Eio & GPBINGI&AEA 954 T T fia e&"%@“ﬁ%& 1on
a 20 rect angul ar, shape, and the border between
unit ﬂ’se? Ao B2 HE (He et B UL 27 R I 40318 ARt LS -
by a flrst borderline 80 and a second borderline 82
Singthitdre araupitinigoien woleath b hgerned ShoWre | gri@ g.
3. Aside fromthe first borderline 80 and the second
conthorlderd i1t ,82,t tthearantenn e rad ese &2 vss alisfodediined by
25 part of the front edge 40 and part of the l|eft

-perﬁﬁiﬁiﬁygﬁs@%mé(gﬁgﬂgﬁﬁb@mtenna conductor 56 is

formed in the antenna SCO06077W00( SC- 70210W)) area
[oodR on th@néuggkﬁ%eoﬁpun he ant.enna,; %ori%lf%&era@% has

a shape such that a bend 62 is forned betmeen t he

d A .0 60 Lk sghape
per MG B E“‘t R e e Snmea e O Cr 56
fﬂ?ﬁén eT%F% e f%é%gJé% buttons 8, the instruction

-buttons 10, the rotaticonal opsrators 12, the select switch 14,

and the start switch 16 of Fig. 1A, and accepte ingstructions
for moving display characters and applving predetermined
functiong. The operation unit 38 outputs the accepted
instructions to the control unit 36. The control unit 36
outpuesrthe lnst ructions accepted by the cperation unit 38 to
the communicatien unit 32, The control unit 36 outputs
information racsived from the communication unit 32 to the
operetien unit 38,

[Do27] In terms of hardwars, the foregoing configuration
can be achieved by an arbitrary computer CPU, a memory, and
cther L8I=s. In termsz of scoftwars, it can be achieved by a
program which is loaded in 2 memory. The functicnal blocks

SCC6CT7TWOO0 (5C-T70Z210WD)
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5 angle at the bend 62. For ease of description, the
part of the antenna conductor 56 extending fromthe
ground end 58 to the bend 82 will be referred to as a
first conductor part 90. The part extending fromthe
bend 62 to the open end 60 will be referred to as a

sho®g Costs Cﬁ@gﬁi@étﬂ\@é& 98¢t £093dtdhecshepes@int hert will

antenna conductor 56 is Zr equivalent to that of the

st r S uc
bh“%zﬁih?%% PN ks R RAL She it i o%%“erﬂ?%ée
round_en S connected to
un PR b e s U £ B8 P PR Lot M 1 uting
ositioned 15 near the second borderline 82. That is,
hardyrrey e %@fF‘gaﬁ%sﬂ‘?’%ﬁ*\edO?&l}é%e‘im%%gtﬁec‘é@ﬁ%’é?tb?n
the substrate 50 than the bend 62 is, when vi ewed
thefe®inthe left side edge 42. In this i nstance, the
center of the substrate 50 shall refer to the
[0028Mpoi nt Fiet.wekersitdves |téfd csirdElcedge: 4t and e silghtrate
side 20 edge 44. In the foregoing configuration, the

50. fiThed se@rduehe JRMnAGdss am=angedddy paral [, W tdround
the second borderline 82 and the |eft side edge 42.

areémﬁ& Seeand, CoBgNet 85n§?§&%o§2553 érﬁé‘é‘ge%hg BaT aélﬂ(;)&' the

h' the first borderline 80 and t ront edge

faeég%rg O@S Th%kgar ol#bquﬁ{ eaare%A' E! Olfnc{ﬂhr{FcPeT on, ttﬂrst rgd:ound

trate 5 'S conpose 3 st grou
94 and the second 006077 00(,S0- 70210V 15
are@r%%ﬁ%r%f%%oﬁ gﬁ?}Wﬁ i - the’ B agramP PO &se of

description, the ground area 54 shall be forned as a

2PPERt I HRIBUS 3 cahonsthet subat P&t 8heen b chbyi ng Wéresponds

entire area of the substrate 50 other than the
te i endstrase 520 Fhewn in Fig. 1B or part of it. In this

instance, for ease of degeription, the substrate 5¢ shall
have the shape of -2 rectangle that is defined by four edges
consisting of a front edge 40, a left side edge 42, a right
side edge 44, and a rear edge 46.

[C028] The antenna ares 52 i1s positionad in tha front
left area of the substrete 50. The antERnara;ea 52 is formed
next to the ground area 54. The antenna arez 52 also has a
rectangular shape, and the border between the antenna arsa 52
and the ground area 54 is shown by a2 first bordsrline 80 and
a second borderline 82 which are crthogonal to each other, as
shown in Fig. 3. Aside from the first borderline 80 and the
second borderline 82, the antenna area 52 i5 also defiﬁed by
part of the front edge 40 and part of the leaft side edge 42,
[OOBG] The antenna conductor 56 is formed in the antenna

SCEe077WO00 {3C-70200W0)
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5 first ground area 94 is forned to adjoin and lie

behi nd t he.antenna area 52T£The border between the

first ground area 94 and the antenna area 52

corresponds to the first borderline 80. The first

ground area 94 is connected to the ground end 58.
aredeabwbn | ehet frebserand 9 ourthearses Gtha scdfrahuecht 6 has a

adjoin 10 the antenna area 32 so-as to cover the

shapé ObbcSi teaof 2 SeaRd b1 es Speehéd Cobtyselk hensegppdnd end 58
ground area 96 is spaced away fromthe open end 60 of

! i€e SEEORU£@NEHCT O ¢ PAT & 92y k Ny f DS O £ CELLA0ST T O ¢
= theebgﬁd 62 to the o%en é%d GO.ST e second groun?rﬂ e

. 96, | a fron e 4 t 5 .
tnsEEERe PorhS i PO ERe T Ece onEhT omi b e ione
ront edge 40 .to _the rear edge. 46, the second _ground
ang L Bt oEh P aRER 621 0 B ard Sy SFSAT R o o ARG OF

. mrroring the forefront conductor out of the

the copbeRidr SORGPaRar | nb t PECGRdERtal apatz2. aFauRdj gnd 58 to
i nstance, the forenost conductor 20 corresponds to ‘

thetlhendeconditbrvkictefepred 92. 2The bHorserchetweenr paatt 90.
of the second ground area 96 and the antenna area 52

The Co# r espobasding t heoseciondndnd der | tHec82. opOR33hdhes will
feed unit 66 feeds electricity to the antenna

be SOREKLLQr+ 5624 hyobghothiecbegd-tine 64 dhe feed line
64 is 25 formed in parallel with the first conductor

00BEH 1 20 s MRl SO0 SRS, Shp a2 et e
equ%%%#@%%rg%i%ﬁg@?ﬂ%(gﬁgg%%gs%h&@é&ﬂ&%Qé 9:rt 90 and the
second conductor part 92 which are orthogonally connscted to
each other at the bend 62. The ground end 58 is connected to
the firgt ground aresz 94 while the opsn end 60 is positioned
near the second borderline 82, That 1g, the open end 60 is
pesitioned closer to the center of the substrate 50 than the
bend 62 is, when viewed from the left side edge 42. In this
instance, the center of the substrate 50 shall refer to the
midpolnt between tThe lelt side edge 42 and the right side
adge 44, In the foregoing configuration, the first conductor
part 80 is arranged in parallel with the second borderlins 82
and the left side edge 42. Tha second conductor part 52 is
arranged in parallel with the first borderline 80 and the
front edge 40.

[0032] The ground area 54 is formed on the substrate 50,

and is composad of the first ground zrea 94 and the second

ECO6077WOD0 (SC-70210W0)
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conductor 56 and the feed line 64 are arranged in an
"inverted F' shape. These conductors and the first
ground 5 area 94 thus consilftute an inverted F-type
grounded antenna. It should be appreciated that the
inverted F-type grounded antenna provides a higher
groddcelLrd NtEnsd rthwt e open @6k 60, t has rakatke Jyend
62. In this instance, the bend 62 of relatively | ow
A [ Nt |ty r 0 f i 4n
des‘{*hlgltgﬁdé’nﬁ%%ar%g @2& %%@%e%gﬁeﬂfeéﬁﬁ%%e%d%e
42. Meanwhile, the open_ end 60 of relatively .high_ . _
ot TR M Y TE A TIGRE ro e T S =
antenna area .52, Le:, near the second borderline 82.
arearfs tdh IMIHE T e operrent s FiF 2TPodHtd o Foto2- The
covered by the left hand. Consequently, 15 it is
firgospidire tarey ¢t 6 foged | & diniensing i¥e thrhind the
center area of the substrate, thereby reducing the
antshizeldiawy ¥ .f eCTheobohuiren Heetndsrandendiintai pimyrdherea 94
forward directivity of the antenna. [0035]In addition
and ttd Nrfherdtt idmge f dherdoyentetid-t120 typer gsordsheth ne
~antenna is formed in the second ground area 96. The
50. [ha! LQUNG-BER LIMS WMoY JeHdNR R0 @1dhe ground end
directivity~of the 1 mage. The antenna directivity
fromthe.inverted E-type arou ant-enna t i
58 o HBERAT AR ebtry ey FrDERa Ha0a Sro 4 aythdd'to aasoin
superi nposed on each other to enhance forward 25
the AR IdSEE 197 tHe 3DreQoFAEE ot gut i F o?ﬁg“-f het same.
second conductor part 92 of the antenna conductor 56
Morg sspresi et 110 S0UB07TYP00 (9P TRR 1D%93 471 haveaged away
| ength approximately A/ 4. In this instance, A
From epresemrs dritk aavef enge hsefohfiecordiio-ovavesr n®dsen the
The lateral length of the second ground area 96,
dirdgtSion thexdisiansend reom tbhethégbpeenenof 60 he Mo Wgbond
area 54 to the 5 second borderline 82 is at |eant
groéﬂ&”é&%iﬁﬁéﬂﬁ%/fézﬂedCQD§§§U€Hé|ﬁrc@@'dd@@eébeaﬂthh@f
the substrate 50 fromthe lTeft side edge 42 to the
' si de has, t; At : i I £
sub#l.l%jg%i:ﬂgh 2&?1]%% %47_ Fios) .hﬁlu ek i ¥ Bl Ll ¥ A
5

ows mniaturization of the substrate
edge(ﬁo to the rear edge 46, the second ground aresa 96 has
only to have a length at least capsble of mirroring the
forsfront conductor cut of the conductors formed in the

antenna area 52. In this instance, the foremost conductor

corresponds to the second conductor part 92. The border

betwesn part of the second ground area 96 and the antenna

arez 52 corresponds to the second borderliine 82.

[0033] The feed unit 66 feeds electricity to fha antenna
conductor 56 through the feed line 64, The feed line 64 1is
formed in parallel with the first conductor pazrt 950 of ths
antenna conductor 56, and is connectzd to the sscond

SCO8077TWO00 (53C-70210W0)
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10 [0036]Figs. 4R and 4B show the configurations of
different substrates to be_conpared with the
substrate 50 of Fig. 3, |I¥éstrat|ng vari ous antenna
characteristics. The substrate 150 shown in Fig. 4A

i ncludes an antenna area 52 and a around area 54. The

condmitemaarte® 521 ncdnedes an 15 ant enna conduct or 156.
The antenna conductor 156 is shaped so that a first

[opzpnduct ornpaht ¥90-apdng seegndueanduat orhpachtidda
are orthogonally connected to each other at a bend

Con&% secon%ﬁ{)or éfé)l i ne ,I{éaréé ]a%% Iasﬁlaé[ﬂﬁkgﬁ%l ;hg{ggnd

viborder li,ne 20 82 gad the |eft sid
L R e G on Bty B e T e apqpnd

e%&g 40, in paraIIeI with the first borderline 80 and
are ot AGE401E A 3t AN TRE 15861 (HeP gt antenna,
conductor part 190 is connected to the first ground

It shaed Db= APRoTan-amH 160 tofthehe msesoid dortdiet arzparded
15 192 is positioned near the open left side edge 42.
antefmns howvides ian HahedAidihe iarteermia c andudieoror®st, emal 60

feed line 64, a feed unit "66, and the first ground

tharfl2a {9 desei Emst ifkuk@ianinRvented Ehkypendr gunded
-antenna on the substrate 150. [0037] As descri bed

re1d€M1QHSlY, Aihe d m’z?ié%t’:y tyPe S Glpunded g enna, dL & SJ_de

provides a higher field intensity at” the open en

R FRT S Host 1] cnetf Farttior T7or 11 SHEG %-
T e 3 %&%ﬂfﬁﬁ%w

configuration as shown 10in Fig.
is arranged cn the right side in the anuenna ares 52, i.e.,
near the seccond borderline 82. This can situsite the open end
60 in = peosition not covered by the left hand. Consequently,
it 15 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.
[0035] In addition to this, an image of the inverted F-
type grounded antennz is formed in the second ground arsa 96.
The right ground area thus provides the antenna directivity
of the image. The antenna directivity Irom the inverted F-
type grounded antenna and the antenna directivity from the
image are also superimpcsed on each other to enhaﬁce forward
directivity. In the foregoing configuration, tha sacond

conductor part 92 of the antenna conductor %6 is designead to

SCO607TWO00 (SC-70210WO)
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NC381The substrate 250 shown in Fig. 4B includes an
antenna area 252 and a ground area 254. The antenna
area 252 includes an antenrd conductor 256. The

ant enna conductor 256 is conposed of a flrst
conductor part 290, a second conductor 15 'part 292,

havé Qr%&@tﬁ 2By 1 rﬁé‘t:ﬁﬂ?meﬁdé 26G; and A sbend 282, 5

whi ch correspond to the first conductor part 90, 't he

seco nductor art. 92 the und end 58, the open

rop EE TR o THER bR B b iR e i B Corict or- SaTe
shown in Fig. 3, respectively. The antenna, area 252
latexaf ok PR o Hen® r BPEODD PEPEIGI2EHe Shbstrate BB,
and a ground area 254 is formed in the rear part of

disgdecs ubsem atles 2609h Thendnt £nillae condud orr 2565 Anto thise
ground area 254 constitute an inverted F-type

secg@i@unsiet anteang; whesease4be %ﬁﬂ@ﬁlﬁé@@@% ¥ s4 not
fornmed near the open end 260. is precludes the

CGHQ@#eCtIaEOQEg%§9 gSlgé%gﬁtéfagﬁ IQHBQE gpémgédfrom the

5¢ shOM/an enn

rerE R RRITrS o ﬁtég?%ﬁ%mqg She <HaAR b, PEF GO

Fi gs. 4A and 48 when the gane controller 100 is held
leasth dppreeximndsly AL g/ B5A whows thkoenteimaaturization of
characteristics according to the configuration of

the Rhgostatd 50 hi s instance, the antenna 5
characteristics are equivalent to antenna

(o037 ecti Vl_t:l,lq%sr SO AH %Wtﬂm%Ml@gﬁicns Q

respective ections. The top of Fig i.e., the

diff%fgﬂéﬂgdégkfg%égs@gngé éomﬁ eéo%fghdthe substrate 50 of

Fig. 3, illustrating various antenna characteristics. The
substrate 150 shown in Fig. 4A includes an antenna arsa 52
and a ground area 24. The antenna area 52 includes an
antenna conductor 156. The antennz conductor 156 is shaped
so that a first conductor part 120 and a2 secend conductor
part 192 are orthogonally comnected to each other at a bend
1é2. The first conductor part 190 is arranged near the
second borderline 82, in parallel with the second borderline
82 and the left side édga 42. The sscond conductor part 182
ig arranged near the front edge 40, in parallisl With ths
first borderline 80 and.the front edge 40. 2 Qround end 158
of the first conductor part 120 is connected to the first
ground area %4. An open end 160 of the second conductor part

182 is positioned near the open left side edge 42. Ag shown

SCO6077WO00 (5C-70210W0)



10

15

20

25

direction of the substrate 150. The solid Iine shows
the horizontal polarization,gharacteristic, and the
dotted Iine 10 shows the ve% i cal polarization
characteristic. Since the gane apparatus is provided
with a horizontal polarization antenna, the foll ow ng
in désor idpei ehaniait el aveidulotoni tD &, her Hasidz dditnal 64, a fsed
pol ari zation characteristic. In this instance, the
uniap@i,ermehdl GO eoff ikisg. gbAushialdrdae wovared doy =& 1 huARN an
hand. 15 The antenna gain in the left area is thus

inveererairly it euAkRE IRER HhaN drh HHhe i ght-arne % g‘éu.e
_ g.

to the influence of the human hand. [ 0040] Fi
th : LSLi  di th
[00SAVS eAQ”&SEP?#%?Q%E@%ﬁEE > @ﬁ%ogg{fggt%ﬁer@ype

configuration o conpare
ant.enna_characteristjcs shaown in Fig., 5A_the antenn
or oA CTEA BSOS Bold e o e e ta6g o¢ The
_ ristic% shown in Fig. 5B provide higher antenna gains
OPen Sfife 168f £hgne st iPENCocddtted TR ERESpOBFERBASNOEDE

covered by human hands. Neverthel ess, the antenna

opegarcid 4 68t rénlded 4Pn ish@odidiiningd IHrdhe@3 5 magshe second
conpared to in the other areas. [0041]Fig. 5C shows

grovhe ameend@ chatacdher icpleinc@ndGlaetordigng 3t dst.heThat is,
configuration of Fig. 3. The conditions are the sane

it as whefsthelantennrsehal atkeHntldes RO guRaRiigS: a2Ashown
and 5B are acquired. As conpared to the antenna

in @Q@[aghgristics shown in Fig. 513, the antenna
characteristics 5 shown in Fig. 5C provide high

[Oggg&enna ngQSsSMSEIQEetggg shown in Fig. 4B includes ﬁn

.antennz area 252 and a ground area 254, The antenna area 252

includes zn antenna conductor 256. The antenna conductor 256

is composed of a first conductor part 250, a second conductor

"part 2%2, a ground end 258, an open end 2560, and a bend 262,

which correspond to the first conductor part 350, the second
conductor part 82, the ground end 5%, ths open end 60, and
the bend 62 of the antenna conductor 56 shown in Fig. 3,
respsctively. 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 constitute an inverted F~type
grounded antenna, whereas the ground arsa 254 is not formed
near the open and 260, This precludes the uwniform Fformation
of an image in the forward direction.

[0039] Figs. LA to 5C show antenna characteristics
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vicinity of "315." Wth the antenna characteristics

shown in Fig. 50, the inag& formed in the second

ground area 96 can enhance fhe forward directivity

and increase the forward antenna gai ns overall

10[ 0042] Fig. 6 shows another configuration of the
accorhitg ate 5% chref Syibhsdriadres Shodn Frmg. Fig i ielamesFags. 42

director 68 in addition to the configuration shown in

and B wigen T dam@ctoin6&lsed orged 4 mdhe antianhe aiads.
52. The director 68 is positioned closer to an open

. _ed g 5 2 ot c i e
Flgfr%]ﬁtsogecg%gqeafﬁéj Léﬂrﬁae zgs)ne%%ag%ﬁeﬁs EQSa% d:d oi%o th

e 40 than t conductor part 9

he ant enna duct 56._i As .shown in the di_agram
cont {Be AN G 65T Bracad TR Gre Lo Fhe Ak SrpEnaT
conductor, 56. [0043] The director 68 is arranged, . =~
Chabnet Bt F YL Gh et HTEL V2N t 1 tHEE Lutd it Tonduet obe s
part 92 of the antenna conductor 56. In this
showhizg dffee, antfiie aing nfparmgspect vef edbregtions. The top
situations where nost of the director 68 is roughly
of Tigpasml lels, hawayer® idi rehalleh e rappieeicat ed thal forward
conplete parallelismis not required. The director 68

diréﬁ{'ﬁ#ﬂ NS 110, 2L £Ll . TN, ?‘”tl%%”%og% 90 YR e
the

oregoi ng i nverted F-type grounded antenna
furth farward.. Furthernore, since 8OQ§ 77\
a%gl

hor &5 B e 1 ST DIniF ar i 06HF 1 9ecTeg line
the | ongitudinal direction of the director 68, an
shoysmigee of et i at et oF L 68 tah Bt FHF Hef $hi¢ he Sdtohdhe
grouhd area 96.
game apparatus is provided with a horizontal polarization
antenna, the following.description will deal mainly with the
horizontal pelarization chearacteristic., In this instance,
the open end 160 of Fig. 42 shall be covered by a human hand.
The antenna gain in the left area is thus generally
attenuated mere tThan in the right area due te the influence
of the human hand.
[0040] Fig. 5B shows the antenna characteristics
according to the configuration of Fig. 4B. As compared to
the antenna characteristics shown in Fig. 52, the antenna
characte gain improves because the opsn end 280 ristics shown
in Fig. 5B provide higher antenna gains in the left area.
The is located in the pesition not covered by human hands,
Nevertheless, the antenna gain is attenuated in the vicinity

of "315°" az compared to in the other aresas.

[0041] Fig, 5C zhows the antenna characteristics
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[ 0044] Consequently, even if the director 68 length is

5 small, the imge |ength n be added to nmake the

"director 68 substantially“Fonger. As a result, it is

possi ble to direct the antenna pattern further

forward. It should be appreciated that while the
accaediond tgr dited carrefal hfaAtida quf i showlhas coadupyiong are

the sane area as the second ground area 96 10 does in

the Hahe 3s WhetBYHRe drardreth N arddt<ripasidd Ghdin lieastigs.
capable of mrroring the director 68. That is, the

5a aRfoRd a@e"?ﬁ%ﬁ;{@rj‘% .96A'§,aﬁo&r'%'g§g¥ig %:Ba‘ﬁﬁea@n%%ﬁ"ﬁa

necessary olmng the | the director 68.

ona SRRSO S L 08 ISR BLA S ors c

the rest of the areas .of .the substrate 50 for

- ShoWy dit TG - préd ST tre d-EBheBeitsd S|Pt of Hife

director 68 lying close to the open end 60, i.e., the
vicipdarty olfosé&itss. f'heW seloonile bantents neh82anekesshics shown
capacitor part 70. In this instance, the capacitor

in Opart:,7@nes ke ganeda] [h ithdalaldel dihd Nerea 96 can

second borderline 82. That is, the director 68 has an

enharceS %@e 'fc:%l@&ﬁgécpfiﬁaﬂ; 2 qnél@%% &6 Of o B ra

antenna gains overall.

[oo4z2]: ‘Fig. 6 shows another configuration of the
substrate 50. The substrate 530 of Fig. 6 includes a director
68 in additiecn to the configuration shown in Fig. 3. Ths
director 68 is formed in the antenna area 5Z. The director
68 is positiconed closer to an open edge of thes substrate 50,
i.e., closer 0 the front edgs 40 than the secaond conductor
part 92 of the antenﬁa.conductor H6 is. Ax shown in the
diagram, theldirector 68 15 placed in front of the antenna
conductor 56.

[0043] The director &8 is arranged generzlly in parallel
with the sscond conductor part 92 of the antenna conductor 56.
In this instance, "gensrally in parallel™ refers to
situations where most of the director 68 is roughly in
parallel, however it should be appreciated that complete
parallelism is not required. The diréctor 68 functions to
direct the antenna pattern formed by the foregoing inverted

F-type grounded antenna further forward, Furthermore, sincs
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forms a capacitor with the opposing second ground
area the vicinity of the second borderline 96, 82.
i.e.,the area in This capa@?tor 25 nmakes it possible
to reduce the length of the wave director or the

| ength of the second ground area 96.

the SQQGOEY\WNAOTAC 4021 OWD)1 122 {10046] Adesanatice] direction

frequency FO is given by the follow ng equation: FO =
of thd diZEHddAld) Oan image of the director 68 can be formed

irn the second ground arsa 96.

[ocas] Consequently, even 1f the director &8 length is
small, the imzge length can be added to make the director 68
gubstantially longer. As a result, it is possible to direct
the anitenna pattern further Iorward. It should be
appreciated that while the second ground area 96 in Fig. & is
shown as occupying the same arsa as the second ground area 96
deoes in Fig. 3, it may be formed only in a position at least
capable of mirroring the director 68. That is, the second
ground area 96 has cnly to have an ares necessary for forming
the image of the director 68. Buch a configuration will be
described latexr., The second ground area 96 can be narrowed
to utilize the rest of the areass of the substrate 50 for
mounting predetermined cmmpénants.

[D045] Part of the director €8 lying clese to ths open
end 60, i.2., The part close to the second borderline §2
makes z capagitor part 70. In this instance, the capscitor
part 70 is bent gensrally in parallel with the second
borderline 82. That is, the director &8 has an "L" shape.
The capacitor part 70 of the director 68 forms a capacitor
with the opposing second greund azrea 9¢, i.e., the arsa in
the vicinity of the second borderline 82. Thig capaciteor.
makes it posszible to reduce the langth ofrthe wave director
or the lesngth of the second ground area 9%6.

SCO60T7T7WOC0 (5C~-T0210W0)
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where LI is the inductance of the director 68, L2 is
the inductance of a part cqrresponding to the inage
of the director 68 in the €écond ground area 96, and
Cis the capacitance of the capacitor.
Therefore, even if Li and L2 are reduced, it is
[00pOBSi bl e & o emirRinaie fidteruealdie Fuf iROdayw«adjistiig C.
10 Consequently, the antenna pattern can be directed
foliOhVes dgyeniwhen the length of the substrate 50
shown"in"Fig. 6, fromthe left end to the right end
thereof,, i d iler, than that of the substrate 50
shgah‘ia'ﬂfggﬁﬁﬁlggﬁ'gfaﬁﬂVe, the length Of the part
extending fromthe right end of the 15 ground area 54
wherp bhelscemnddecerdénecB2teandibessaee &fml Lerlis hbke
A | 4. As aresult, the wwdth of the substrate 50
indficiommtdect ef tpsidecedgesd@ndiond heo rtight isége efigehd4
can be made smaller than I / 2, which allows further
dirfdfbat ey | zatton sfcdhe SHbshaake909620208087] ki ghe7
shows the antenna characteristics according to the

gap%fg%éﬁ&gngophéhgypa&ﬂtgig. 6. Fig. 7 is plotted in

e sane manner as Figs. SAto 5C are. A conparison

bet ant . risti pn Fig..7
and T G T 11 5. Do C kb HHar TR B vt &1 B of
the 25 director, 68 in the antenpa area, 52 as shown in
POS%&@E%"%IW%‘?&% i BT 2% i%ﬂl BY tRe1ahtRANG:
whi | e achi eving antenna characteristics equivalent to
Congspsenabtorthh @ Recthe RORF PHur adp ope oflipegted. forward
[0048] Figs. BA to BE show further configurations of
even hensn ' gubstengeh 50 The zmtenhatarka S5Rowh theFig.. 6,
substrate 50 shown in Fig. 8Ais formed in the front
frohefiie ppeit ofnd heo stibst £afet SOnastherébe, casemublé hshheler
substrate 50 shown in Fig. 6. As previously
thaﬁeﬁﬁétb@ﬁ,tﬁ@es§@§@£Qth9@n§h§%ﬁ31§65i$.aB[aﬁﬂﬁﬁ difhrdble,
position capable of form ng an i mage of the director

1. O 1fjcally $ r a 26 -
ehe e TP T Foar - S pEF PGPt AhEch g, 8F che
50. Wen yvjewed_ jin the direction.fro he_front_edge

Srof B ehe t o Bl HEo Y O bUETRE Sy BhnG=Rr B8 BRRas
a length smaller than that of the antenna area 52 and

smathef oianhe Setondsgrouinsiditea 196 shiclh 15 iFharigpbFrate
Therefore, a conponent nounting area 72 may be forned

50 behhnthé heesecohde geayadiarea Qhe £Ogponentis Bayengs4 can
predeterm ned functions are nounted on the conponent

be GPHN LA ALPA A2, B AL LhSLLONDONSHL BDULLLDG area

ornmed on t ubstrate asli romthe

, ntenna area 5 nd the
mlnfgturfzat{on o% ghe sgbstrate 50.

[0047} Fig, 7 shows the antenna characferistics
according to the configuration shown in Fig. 6. Fig. 7 is
plotted‘inrthe same manner as Figs. 52 to 5C are. A
compariscon between the antenna characteristics shéwn in rig.
7 and that shown in Fig. 5C shows that the provision of the

director 68 in the antenna area 52 as shown in Fig, & zllows

3COR0TTWOO0 (8C-T0210WQ)
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20 ground area 54, it is possible to mniaturize the

apparatus. The ground area 54 is foLnmed as a

conti nuous area consi sting the first ground area

94 and the second ground area 96. [0049] The substrate

50 shown in Fig. BE has the sane configuration as
mintdiatriofatien substhatenSdushommilia fligieBin@Sadteddd S

i nstance, the director 68 is formed in a meanderi ng
chashape: i skhie-didaet 011 68 ofo Rgos 81A-dMS: RS & the

substantial ly SC06077W00( SC- 70210W0) 24 | ar ger

| i th than when the director 68 is forned
Conﬁégg?%ﬁééﬁg:$q§h p #'as | ong as the |inear distance

e
the left sid 2 of_the directar 68 to the_
1004 T a8 Bhe o5k STHG e oS Meeq Ty ST gs the

if the part of the 5 director 68 extending fromthe

SUb§HETG il of e SRAEERIT 2Heea 522 Yo Hife SEkpAEELSr Hpastiown

. 70 has a linear length smaller than that of the

in Higedorisguma] gin 6;he tfrenpobsihlratv ¢f otidesutherate
sane antenna characteristics as provided by the

>0 wonfd guraatdzore shiovin e Bupstrate Shestsustiatei 0 6. As
shown in 10 Fig. SC, the second conductor part 92 of

previfteifAnt ea SiHHIC e Seddndl $OoLR B4 W@ is arranged
meanderi ng shape while the rest of the configuration

; fo el 4Gk 5 i A tly, - -

R o o s QU ey o

ant enna conductor 56 of Fig.-

. ol ectrjcal._length than when the second. 15 Ly
Nore, U S "5 SHh TR S o Shagsiog in the
[.on the li near. di stance between the sides of the
£ronge doiite S o4 t59F 152 the> $an¥ 0056 ERe 10 the
. Substrate 50 shown in Fig. SD has the sane
direcdiry firsm dieasirani side D substhratze®0 atmwnt 6.0 the
Fig. 6. 20 In this instance, the director 68 is
secopicovirged:drviatteaark @ddig ionangti pemeoi le 7 4h&Si ndes it hef the
- inductance of the chip coil 74 is added to the
antenmeuelranc & 20farid e it ect th&8eddnd SyRASE ed ®E shown

reduce the length of the director 68 for the sane

in ytri%:.or:ﬁan@hé&ggg%@gya TR ofldn@WeninRis algUbirzat 7en ok ne
formed behind the second groﬁnd.area 96. Components having
predetermined functions are mounted on the compénent mounting
area 72. Since the component mounting area 72 is thus foﬁmed
on the substrate 50 eside from the antennz area 52 and the
gr@uﬁd area 54, it is possible to miniaturize_the apparatus.
The ground area 54 is formed as a continuous area consisting
of the first ground area 94 and the second ground arsa 96.
[0048] The substrate 50 shown in Fig. 8B has the same
configuration as that of the substréte 50 shown in ¥ig., 6.

In this instance, the directer 68 is formed in a meandering

shape. The director 68 of Fig. 8B thus has a substantially

SCO607TWOO0 (8C—70210W0)
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25 substrate 50. The substrate 50 shown in Fig. SE
has a chip coil 74 which is added to the second
conductor part 92 of the SééGO??MDOO(SC—?OZlOMD) 25
ant enna conduct or 56. Consequently, the antenna
conductor 56 can be reduced in length if the
larges aloncer {ceyueatyth scide wade. chd shesdthbess is formed
appreci ated that conbinations of the configurations
in showhidhi GsapBA 49 Bh@l S0 onsiifae &@@ﬂé?aﬂ&n the
embodi nents of the present invention. For exanpl e,
- n Nt 2 0 .0 Fig. BA . ma ,
lef%l’e]sejfcgé})ne |n&% MHH u_ﬂlt?gdlalgee J]_Z 6°’E§] ‘&/\Q ‘ﬂ:]ﬁ]ﬁ i&?@r&;ééﬁ){%@rllne

he confi gurations  shown™ih

8E...Th d fi tion.and the chip coil 74
B2 SHE (T ys B BE Wy T dbicHd BB (ariy

., 10 [0051] According to the enbodi nent of the present
direrhantGBHIiEx iR opent B Ve thel antrdml corirtirnne area
| ocated in a position not covered by the hands. This
52 arthw evamrciier apeehnd) deis 4 rbinehoppémgtidusndbler than

shi el ding by the hands. Since the open end of the
thatardenrie chnducter 65 abdtrirest etk 1bs tiowes th BaY: € dgesyide
of the substrate, it is possible to reduce the effect
the Ofarfedl:01105h{ACH0H 5a O £ 116 BHY WL CHA AL 85§ STR LS.

Mor eover, since the open end of t'he antenna conduct or

con%ﬁ@&ﬂiﬁ%&&“&ﬂ&%@fﬂnt ggf@yngna%%% %#ﬂ%fy¥f¥1 shown in

iTectivity can be directed forward because o

L SUperinposition . of the inage 20 with_ the ground area.
i R i e R Rt S

4e UCthﬁ? in the length of the antenna conductor. The
con %F% edq eigtht o7 THethidhrfa RGHARI Y FRapsrakesls tthe
possi ble to mniaturize the antenna. The use of the
restyife Wdig ectofl@mRiien ivmdel el B npkesing Possidie. to
direct 25 the antenna directivity forward and
Consaquieatiuni z echdearsudrsta atenductor 56 of Fig. 8C has a
substantially larger electrical length than when the sscond
conductor part S2 is formed in a straight shape, as long as
the linear distance between the sides 6f the second conductor
part 92 is the same.
[0050] The subsitrate 50 shown in Fig. 8D has the same
configuration as that of the substrats 50 shown in Fig. 6.
In this instance, the director 68 is provided with an
gdditional c¢hip coil 74. B5ince the inductance of the chip
coil 74 is added to the inductance of the director 68, it is
possikble to reduce the length of the director 68 for the same
resonance frequency. This allows miniaturization of ths
substrate 50. The substrate 50 shown in Fig. 8E has a &hip.

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

SCO6077TWGO0 (SC-70210W0)
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as well. Moreover, since the wave director is bent at
t he SC06077W00( SC- 70210WD 26 position near the
ground area, a capacitor c A be fornmed between the
wave director and the ground area. [0052] The . ,
formati on of the capacitor allows reduction in the

antdmngidmdictdie smvecdheegtientaRd the gheuRd-akeaduther 56
5 reduced |l ength of the wave director and the ground

can AL ARQIBKLS drigPOSH B L B ZEHNR Yy 15 the
antenna. Furthernore, the formation of the conponent

samdPUGLI 00,87 g2, LNSLAg Lhe ground areqabLovs o oo pno

m ni-at arr zZath on o e entire appara

: ne or_.both of the antenna conductor and the wave 10
COnTHPUR GO & FONTEd. 1115 édhdd (75 SHHpEONGL fite
possi ble to reduce the |l ength of either one or both
EPPIgICaHe AREHagERd it Grhanel ¢ N WalRV e bet or Fomhearample,
either one or both of the antenna conductor and the
the wanmpcdiarde trgrurdriecpreodzd el wittdwra IohifieoidA nigy it formed
possible to reduce the length of either 15 one or

in et koffithe aniemateonduet @i @gnd ghe wvadee, dirkhect or .
[0053]Up to this point, the present invention has

meatRREL %@ﬂﬁ@ﬂqﬂ&i@m%tﬂw M dde embadidBNtlin Figs.
thereof. It should be appreciated that these

o5 ETRASWIENLS. A RLRY dadsalely by wey of
I'llustration on y.q%i Wi 11 be under st ood by 20 those
illed iin the.art th h vari.o nmodi fi.cations may be
[BQSn%'gde to Uﬁf)}fcﬁépfgoﬁg % “t ﬁgbpﬁgg&%né’fcgﬁn“ﬁoﬁgﬁfgg%gnd
, processes, and all such nodifications are al so ‘
inveniridided it FRET SHY Kifh Hhfe o ofcaMBFrEsent 1ocated
. invention. [0054] The enbodi ments have dealt with the
in o ilemre T25. dwysaceimia Arean &l s ffddsedannpriggent the
| eft part of the substrate 50. This is not
antarest rgsditn e orhalwreringliicantengtaielding by the hands.
Since the open end of the antenna conductor is not directed
toward any edges cf the substrate, it is possible to reduce
the effect of Iforeign factors on the antenna characteristics.
Moreover, since the open end ¢f the antenna conductor is
directed toward the ground aréa, the antenna directivity can
be directed forward because of superimpeosition of the image
with the ground arsa. The use of thes image superimposzition
aliso zllows a reductlion 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
wave dirsctor and its image also makes it possible to direct

the antenna directivity forward and miniaturize the substrate

as well. Morecver, since the wave director is bent at the

SC06077WOD0 {3C-T0210W0)
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S006077W00( SC- 70210W0) 27 area 52 may be fornmed in
the right part of the substrate 50 also. In that
case, the conponents shown?fn the enbodi ments shal
be arranged in a horizontally symetrical pattern.
According to this nodification, it is possible to

positiRiOVR e Nz ¢edierl ofrdd, eedomdt ianirerag desiPimdd
- essence, only the antenna area 52 has to be formed on

etwetOIg Lfvd e Subshr alfy SGie [DARR]ThE LNDOdI nent s

have dealt wth the case where 1t he antenna conduct or

, the d .l e e it , d 3

[eosgﬁrst gr%ﬁ%df3%§§t3§nf%EnF%%e%ﬁﬁggﬁFgg Eiﬁﬁgg reffiction

. .grounded antenna. This is not restrjctive, however.

in tAg LRReted AF grtutied %@ﬁ%w%@% RS (1Fde The
ant enna conductor 56, the feed unit 66, and the first

redugiesuddraiida 94 then Wi dagstaherdddiaumiows! igrea also
connected to the ground end 15 58 of the antenna

makecondugtoers i%6.e Acc oridiiegwio i tshemmditfargat.i ofuritheirgores,
possible to inprove the degree of freedomin antenna

the GRSMERIdM ESSSeRCaongitnes lmerpriofd |ergr ditgletk the
antenna has to be used. [0056] The enbodi nents have

grodiefldral 1 IR GRASe WNeF 6,20 dh6f Il hordes ldme SR us.

and the second borderline 82 are orthogonal to each
0t TS, estri.cti ngygy Lhe, t
wher ée:i?ehﬁrl nmége nozre rFol{ C?#e(:”elg%c,aa\r/rl(ja‘tf%/ be o%%uocgonal . Ihtehe wave
. angl e between the two borderlines, i.e.,.the shape of_
AL RS e Hih 55 TP T TG M ey IR AHg e to
shape of the 25 substrate 50 and the antenna
redigka gt gt oF eqqntﬁl}%la_o%eor both ol the antenna

conductor and the wave director. When either one or both of
the antenna conductor and the wave di;ector are provided with
a chip coll, it is possible to reduce the length of esither
one or both of ﬁhe antenna conducteor and the wave director.
{0053] Up to this peint, the present invention has been
described in conjunction with the embodiment thereof. It
shauid be appreciated that thase embodiments are provided
solely by way of illustration only. It will be understood by
those gkilled in the art that various modifications may be
made to combinations of the foreagoing componsnts and
processes, and all such modifications are also intended to
£all within the scope of the present invention.

(00541 The embodiments have dealt with the cass where
the antenna area 52 is formed in the left part of the
substrate 50. This is not restrictive, however. The antenna

SCOe077WOL0 (SC-70210W0)
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sanme holds for the first conductor part 90 and the "

second 5006077W00 (8C- 702 ) 28 conductor part

92. According to this nodification, it is possible to

i nprove the degree of freedomin antenna design. That

is, only the lowprofile grounded antenna has to be
arcge8igned periproperitunbei shchf0D87E ThE thbodithehtste 50

-have dealt with the case where the substrate 50 is
alspountredtiont tdeeseganthe omtaadt @it 4 (howlkhiis ithaodmbodiments

restrictive, however. For exanple, the substrate 50
shallBybhea ibahged on 9t her: centHNl gabiRR-APPaLat HE€Sern .

According to this nodification, it is possible to

ACC@PHKM tBS §H9§tﬁB&§fiQa§90£° Y@rkgué E¥PB§EOE Lprove the
| B 0 has o

appar%tuses. n essence, only the substrate 5

~applj an_a s,that _ performs W reless

deg e L i T GBBEE T e B T et Al el Tt
the case re the conpgnent nounting area 72 is

ant PR hedls Bohb At Aot S doBnaoTESgr Bhndt GUBAEBGoFN PRgsubst zate
8A. This is not restrictive, however. For exanple,

3C.the substrate 50 may be configured as shown in Fig,
9. In Fig. 9, conponents having the sane shapes and

[00B&hct i onsThes arthesd nofn it sh éhacio rabsplandiing: cdnp ot swhere
Fig. BAw Il be designated by the sane reference

thenafiBeéahs aSnts€dotns580 Fhg. £8Ad TheesecondngredBd unit 64,
area 96 is forned to include the follow ng; part of

and! bRef £0RLr edge 49 wbLghoksenoh LRe! uded gt berpe
antenna area 52; an area capable of mrroring a

' t IS DOSiti t to the f t
sroffadiciato il e pos e il slost dg dhe (a0

invg£§§d5f’g§gggdgé gggenna may be formed with the antenna

conductor 56, the feed unit 66, and the first ground area 94.
In that case, the Teed unit 66 is connected to the ground end
58 eof the antenne conductor 56. According to this
modification, it is passible'to improve the desgree of freedom
in antenna design. In essence, only.a low-profile grounded
antenna has to be used. |

[DC5E] The embodiments have dezalt with the case where
the first borderline 80 and the s=zcond borderline 82 are
orthegonal to sach other. This is not restrictive, however.
The two borderlines need not necessarily bes ortheogonal., The
angle between the two porderlines, i.e., the shape of the
antenna area 52 mayv be deslgned depending on the shaps of the

substrate 50 and the antennz characteristics reguired. The

same holds for the first conductor part 80 znd the second

2C0e077WO00 (3C-70210W0)
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25 director 68; and a strip of area extending al ong
the right side edge 44. The first ground area 94 is
formed to include S006077WBB0( SC-70210W0) 29 a strip
of area next to the antenna area 52, and a strip of
area extending along part of the left side edge 42
condi Y irfe 0to 2 nclauded-difdt he antienRadAreaa22onl,n ithits
.instance, the widths of the strip areas may be

pos%ﬁﬁleé i nedy, L dapendl ng. Ons 5 A6 8t e nrenna design.

aracteristics required. Wth the ftoregoing

: anf i gurati.gn conponent nounting area 72 .s forned
mhaf W8 SERL 0 BT TR The SRTITES B 14 19 1%
ground, area 94, and the second ground area 96.
des¥§ﬁ%ﬁkﬁ?ﬁ;RQPR?FSfunChlﬁ%dification, it is possible
to increase the space to_be 10 occupied by the
100 Bponent Ao SR TErSE PV NBGSTRIASBARPE CABRL RPre
According to the present invention, it can |ay out
the theamamead Bffd chemttyd and ens uwana destredlentkihha This

directivity 15 as well. 30 CLAIMS 1. An antenna
is OETRrd St iAare ArlEReee Bl e @ omhicatanips , ordmed st sk rate 50
corner of a substrate; an ant enna conduct or

may WH Glbd:fe d@TdRh 4 et henRRlSNRR: B5L3 RS Auddd St according
conductor part and a second conductor part, and is

aped. sa-that. ' d.
o IR ot 1 55 P EOREET o LI Rat e o R gagTe

a hend,
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 Gaselwhere
the cémpﬂnent mounting arsa 72 is formed behind the second
ground arez 96 in Fig. 8A. This is not restrictive, however.
For example, the substrate 50 may be configured as shown in
Fig. 8. In Fig. 9, components having the same shapes and
functiens as those of the corresponding components in Fig. 82
will be designated by the same reference numerals as ussd in
Fig. 8A. The second ground area Y96 is formed to include the
following: part of the front =dge 40 which is not includsd in
the antenna area 52; an area capable of mirroring z conductor
that is positioned the closest to the front edge 40 out of
the conductors formed in the antenna axéa 52, such as the
director 68; and a strip of area extending zlong the right
side edges 44, The first ground aresa 94 is formed to include

SCO6077WO00 (5C-TC210W0)
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a first ground area which is forned next to the
antenna area and is connected to an end of the first
conductor part; o a secérd ground area which is
formed next to the ‘antenna area and i s spaced away
froman end of the second conductor part in a

a sttiiecit ordd amthe-dbertge tantdhenerebef 3he setandstrip of
conductor part; a feed unit which feeds electricity

ared Qe @H@ndBnep eIt afs ang left SVl rect@lich is
which is formed in the antenna area and i s positioned

not %é}?&déé’ d%ga%ﬁ{é}ﬂ{atéjﬁ%"%ﬂh S YRSt aty tedlle, the

e secon par enna con

tenna accordin
mfrzfr% St o S 4 el PE FREFINS %%h%%ﬁdm on
a side edge and part of a front edge of the
thes%%%?@%ﬁeCh@¥%F?¢%ﬁﬁL%%%er%ﬁﬂl¥%% sidé e dde &ﬂﬁﬂ?olng
open; and the antenna conductor is bent in an L
con%fmpea,tmr t hecoprenand mfurhengeevrrl Condticiormepdrin the
is positioned closer to a center of the substrate
ared harhé heclhemdiiis, amheamyi ened 52 pnhdel St se gogendfares 94,
- the substrate. 31 3. The antenna according to

and CHigd M de®id 2gr Wied el Fed hes Wave-diAB86iprd Sraly anged
substantially |n parallel wth the second conductor

mmdffﬁéafioﬁhe 5 and §ﬂ9ﬂ¥C{8rlnéPQa%é bﬁ@t?ﬁ%céh@o be

de o the seco ground area so t
subs ly. in I m¢th a_bord bet ween t he
oco el fen sl SRR Bl LPa oty o 4. The

ant enna accordi ng to cIa|n11, 2 or 3, wherein the
second ground area is formed in a position where it
IS possible to mrror at |east the wave director.
INDEETHRL ol Bl BEebFding to claim 1, wherein the
first ground area and the second ground area are
Accdotimg s Bheontesuwusisveatdnnt het sodsttayeout the
6. A wreless comunication apparatus conprising an
ant &Nt LNaas Bl R THNIRMI SAELO8 HNEEsWAkEhaPeehns Birectivity
wi rel ess comruni cation through the antenna, wherein
as WdE1 antenna including: an antenna area which is
formed on a conmer of a substrate,; an ant enna
conductor which is fornmed in the antenna area, has a
first conductor part and a second conductor part, and
is shaped SO that the first conductor part and the
second

5C06077WOC0 (SC-T70210W0)



32 conductor part are connected to each other via a

bend; a first ground area which is forned next
to the antenna area and is connected to an end of the
first conductor part; a second ground area which

is formed next to the antedfla area and is spaced away
froman end of the second conductor part in a
direction fromthe bend to the end of the second
conductor part; a feed ufiAl ch feeds electricity
to the antenna conductor; and a wave director
which is forned in the antenna area and i s positioned
cl.oser A antainaogenprisimgnt edge of the substrate than

t he second conggctor &ﬁrt of the. antenna conductor.

7anTenpa AEagUch R # 6APFP & U S cor di ng to

Czlnaéxﬂ’%rﬁra JoHESRGT WhRARE EShRE in the afleSRAMRE) A a TRWEdnBGctor part
area for a conmponent having a predeternined function

and a sexobé condinterdparty aod it Beapsdisetthattthe fiastcbontiedien part and the second

the antenna a is.formed to include at |east part

condugfpr pargarg 80%25?5&33% aacrk'a(%‘erovfla gg?ﬁlcg nt edge of the
sy Bsdt oddufrd area whidhEis TBEAOnSHA G0 itk Bft@mal Bed aidTBAcdn@ected to an
i nclude a portion of the front edge which is not

end ofithcfingtiechdiptor patiant enna area, an area capabl e of

AL B BRI PP B RO PRSI Shesece vy

from #NERNBALR &Rond BEnductrrpapt Bf a direaticax fremdihadeatidngha end of the
si de edge opposite fromthe side edge that is
second ¢rayduefedipa™s t he antenna area; the first ground

3 84 e WAIREACILARLHAR (e SR RhodligaaRext to the
antenna ar ea, and a's ip of area extending along a
PO tave direétot hbichi defoadgk it Het antempaared gnd scpastedhed reloser to an

33 .
open front edge of the substrate than the second conductor part of the antenna conductor.

2. The antenna according to claim 1, wherein:

the antenna arca is formed to include at least part of a side edge and part of a {front
edge 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 is positioned closer to a center of the substrate than the bend is, when viewed from the

side edge of the substrate.



the antenna area, the portion not being included in
the antenna area; and t he conponent. nounti ng
area is forned in an area other than the antenna
area, the first ground area, and the second ground
area. 8.A wirel ess conmmuni cdtion apparatus conpri sing
a grounded antenna, the grounded antenna i ncl uding: -
an ant enna conductor whose open.,end is located.in a.
pdsi ti GRS ARIEPRARFEPRRPP s & 2> RRARFIAIE VAV Slingglgr i arranged
substaﬁﬁerlliypfn[%rﬁfeqj 'vﬂfﬁrtllqie QRBhALhANRord et JF (B ABthadloBBudbd, GRd is bent
I's ‘ormed near the open end of the antenna conductor,
at thevdtider of theasavaned gooundcdrea sp shitoit e dubstantinlla it earsdlehmeth a border
_ mhgée t he groun ﬁp ant nnag%P_Erovided, and is
betwegy e apisagarep gad Resgeany UK ¥Fbnt edge of the
antenna area than the grounded antenna. 34 ANTENNA
AND W RELESS COVMUNI CATI ON APPARATUS USI NG SAVE .
Abst r athe antenna gsortngeimelaighilcB or S, mdcrpinthe second ground area is

fficiently, whil. i ng. j
formeffin ot Yrémi EABRRG PR P R RR0EBARENC o

a substrate. An antenna conductor is fornmed in the
antenna area, and is shaﬁgg.so_that a bend is forned
pat weehhs arcrpacggerrdimado shim, & evhepsinthe Alst groynd agea and the second

ground 534 Q% @%rgg% %ss% %ﬁﬁiﬂﬁ Ofted %H%&??%t{a?é e near the

groun € antenna co , and is connected
to the ground end. A second ground area is fornmed on

the substrate near the open end of the antenna d
-@ondudt orirelgsst sommpR¢atioBe FEPARREL CPRPIYING o 3ppgutenna and a

comm AR ESIP GO DG ﬁé'rforﬁis QHk8es’ communication 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 area, has a first conductor part

and a second conductor part, and is shaped SO that the first conductor part and the second
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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 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;

a feed unit which feeds electricity to the antenna conductor; and

a wave director which is formed in the antenna area and is positioned closer to an

open front edge of the substrate than the second conductor part of the antenna conductor.

7. The wireless communication apparatus according to claim 6, further
compﬁsing

a component mounting area for a component having a predetermined function to be
mounted in on the substrate, and wherein:

. the antenna area is formed to include at least part of a side edge and part of a front

edge of the substrate; ‘

the second gréund area is formed to include a portion of the front edge which is not
included in the antenna area, an area capable of mirroring a conductor that is positioned 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 antenna area;

the first ground area is formed to include a strip of area next to the antenna area, and a

strip of area extending along a portion of the side edge that is partly included in



33

the antenna arca, the portion not being included in the antenna area; and

the component mounting area is formed in an area other than the antenna area, the

first ground area, and the second ground area.

8. A wireless communication apparatus comprising a grounded antenna, the
grounded antenna including: an antenna conductor whose open end is located in a
position not covered by a user's hand when the user performs ordinary operations; and a
ground area which is formed near the open end of the antenna conductor, wherein a wave
director is formed in an antenna area where the grounded antenna is provided, and is

positioned closer to an open front edge of the antenna area than the grounded antenna.



