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

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



2 the antenna to be nounted thereon is also 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%t%ég%@a 0 view
Euctg art: a feed uni it which_feeds electri
At &% %Jaﬂ%on%%”r aé]r?ﬁsa mﬁt} ditr eBEQT " Whi di PO
|s fernmed in the antenna are ti.oned
Eherggar 180 tan PEpd & ént sy tﬁﬁE%Q%%?Ht%%¥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

Hogh n,epd-of 4t ESng &gé‘]?oﬁé%{]tg o JT%arsL hddb so that the

dlrec |on rom-t en e ‘'second

{ Pd%§£9f(§@rt a %eedcyn%%e Cgo£§egmm%! %trICIt t are
o the ANt enna conduc and a Wave director C
d in the antenna .area ggd IS positioned

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

t he
- 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



2b second conductor part of the antenna conductor.

[0004c]In a third aspect of the invention, there, is

provided a wirel ess comuni cati on appar at us

conprising a grounded antenna, the grounded antenna

i ncl udi ng: anantenna conductor whose open end is

| ocated in a position not ﬁvered by a user's hand

when the user performs ordi fary operations; and a

ground area which is fornmed near the open end of the

f%ﬁﬁeﬁnaeégndUEtBPe WESPern SPVEVE Y reefbr iPs & oflfregction

in an antenna area where the grounded antenna is
fosroviitedPeatd tPs Hesi ¢dned @%@séEQQ@daﬁﬂﬂﬂﬂ$WQQnﬂaftF a

edge of the antenna area than the grounded antenna.
L0005 tTohsohv Eatelde  fedesgoiingtpr obl &he, aaneantenpnaductor;

according to an enbodi nent of the present invention
anidnel wdee:. ddreanbenwaiaheaswiccheilsihothedaoheangorer and

of a substrate; an antenna conductor which is forned '
isl polhe iankenpacaceatandni spghapednsoectibat oft shéi ssbstrate

conductor part and second conductor part are

theanneet edcbdeashd@ther e abheand aathhhst cohaupdor.
area which is forned next to the antenna area and i s

[000@B¢Ct efnt ; aReeBdqOfaddie-d i p8t GENdUELORLPEE! ) tRere is
second ground area which is forned next to the

- prantan aaargﬁréfgsgsc%maﬁ% pay,fr atﬁed &Ingi gmg an

second conductor part I1n a |rect| ron1the
antRfnend Of Lhe. seeond. canductor, paptpand afaed Ypid e
feeds elec rrcity to t ant enna n uctor 3
0006] A Cordlﬁﬁ to éhl enboq:nent a Iom# %
“ogrBunded &ht enha 1% pr & i e &"&Pﬁ&l J’t‘ﬁe antenna.
. substrate, and the second ground area is forned near
infhadspgond coRHERESr 2pad t "IARR sTRORPTRRA ot oh Fdkaer of 2
it possible to lay 5 out the antenna_efficiently and
SUBRSERECA dUsi PEYCARRenPR YR Tt i Vitdyhasifeljormed in the
[ 0007] Anot her enbodi nent of the present invention is
angepid el @3 comaeni éat T ors apparalgs orThperppardat 8s second
i ncl udes an antenna. and a communi cati on unit which
copénfbbtlyawicr elogss 1D coapemi 6&t ithatt Mfoughi t+e conductor
antenna. The antenna includes: an antenna area which '
pars faormeth®nsacootneronofucdogubhsirtat erc apcantennd to each
conductor which is fornmed in the antenna area and is
otBbBapedasa thald;i ts first @ondiCtoreparii @ndi see@ng:d next
conductor part are connected to each other via a
tobend; agtbhhgt a9 QUAHY1Ds argAn¥BEED t5 L0ramd vextnd Orirst
the antenna area and is connected to an end of the

-coﬁauéﬁo§oﬁgggto%f¥géomﬁ §ESoNG groyndnarea Whi €hrieS) next
formed next to t he antenna area and i s spaced away

tofEﬂg]%%t%%g f%%,e§§§dﬂ$ §$ﬁg@§t§%a?a%%oﬁnaﬁ gd of the
direction fromt en e en e secon

conduct or,
seCon 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 1in the antenna area and 1Is positioned

closer to an open front edge of the substrate than the



20 part; and a feed unit which feeds electricity to

t he antenna conductor. [0008] According to this

enbodi ment, the w rel ess conmuni cati on apparatus is

provided with a | ow profile grounded antenna which is

arranged on the corner of the 25 substrate, and the

second ground area is fornmed near the second

conductor part. This confi giffati on makes it possible

5006077w000 (SC-70210w0) - 4 to lay out the antenna
segfdfnidcicontibg tandprensur e andeyireathamcengvatdirrectivity

as well. 10009] Yet anot her enbodi nent of the present
[GOex]t | oAni sa altST ra weppkess comrbri catveont appar &hase is

This apparatus 5 is a wireless comuni cation ‘
prappakdt us haddlgsa gt enmdet: anteennappdhecgs ounaedising a

antenna i ncludes: an antenna conductor whose open end

grcsinkieeat edhtiehnad ,posiHd ongAQInLQver et dnhsernsiands:  an
when t he user perforns ordi nary operations; and a

ar@opRd LR WaChol s d asgmd pear ; *sthQ:B%Bde'l% 0:1 }Bgéltlon

antenna 10 conductor. -
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 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.



10

15

20

[ 0010] According to this enbodi ment, the end of the
antenna conductor is located in a position not
covered by the user's hands. This can reduce the
i nfluence of the user's hands on the antenna
OﬂgiieCtiVL%¥' 15, EFFECTS OF THE | NVENTI ON According to
[00PRA " eseRECPATERT i bR, TS cCEBROPRYTOTE - t el anrenpbile
efficiently and ensure a desired antenna directivity
groygciee| RRt2DNBRIEFPDESCRERTRONTIOE THERBRAWENGBe substrate,
[0011]rigs. 1A and 1B are di agranms showi ng the
andcbhti gecanidogrofind game denttbelnker naggotfingest-anan
enbodi ment 25 of the present invention; Fig. 2 is a
condhagbanpahew ngh{snesn onghr Bt 06K Snoted h )
5c060795000(sx>7ozloVW)ﬁ@% et [T Pogsible to lay

out! £n@8NdndBhna efficiently and ensure a desired antenna

directivity as well.

[000?] Another embodimsnt of the. present 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. 3 is a diagramshow ng the configuration of the
substrate of Fig. 18; 4 Figs. 4A and 48 are
di agranms showi ng the configurations 5 of other

substrates for conparison with the antenna
o 50 are

r erystics _of Fi
to Eggg?QEBE% afhanFﬁeﬁgﬁ%gﬁﬁgt&ﬁaﬁaét@3F§Fﬁc§ de8ired
a corg t he conflguratlon of Fig. 3 and the
antSAPEn ércﬁﬁ?ﬁéFErP§tW@ for comparison; 10Fig. 6 is a
di_.agram showi ng anot her configuration of the
[0088bst r at '8 FuQ-has; embodiment gof 7the prafagr amvention
showi ng the antenna characteristics according to the

- is edambi guwatédasef chingunfiation apparatbkbgS. T t@oBEratus

are diagrans show ng yet other 15 conflguratlons of

is bheisebebsat@m@inkegtidE, apBdratus hatiflg 8 b§o§nded
di agram showi ng vet anot her conflguratlon of

" an t r 2 | B,
antSHRSL I &l frFlhiaPAIn FILAN; OF }gg%ndcmnductor

NUVERALS 20 substrate antenna are
e tenn d ctor 56 ound end 58, e
who8EBusf oA %sz%egaH|%ﬂe SHOSPELGRURPT BBVSFFRSPY user's
h g dﬁr|l second borderline 82, gane controller
B 60 %’E%fr ERR CARRYEKG CRATTHEORRVENTHCON

6 0012]An enbodi ment of the present invention
STopRf 388 tghich is formed near the open end of the antenna

conductor.

[0010] According to this embodiment, the end 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 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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a ganme controller which is connected to a gane
apparatus by a wrel ess Iing. In particular, the
enbodi ment relates to an anfenna which is arranged
i nside the gane controller. The 5 gane apparatus
i nci udes_the functions of reproducing an optica
gangj gsentpoteebredf nfigedi Lk ancwhBeh a game programis
recorded, and displ ayi ng gane characters and
backgr ouhdis nmgé@sagnah hshseieentiod @t el @vistin Set the
according to the gane program The ganme controller
subaceLps SofSBLgoperations, 10 and controls the
- operation of the gane apparatus, thereby running the
gang; sof tayar eppr pL [ -
anteﬁ%ﬁ f%@ﬂﬁn%rggiggg ?i?%uc Qa%%%ﬁ%ngd%§$d%%éﬁlguratlons
' Lr 1 i rization, For effective use of the
of A Pt fr EaRe BRet o ol e Bt 2Rre"aF oo
charqﬂgéres an_effigient 15 layout. Mreover, since the
HATECTORTTOT 1 @7 F59supposed to be hand hel d, the
human body is naturally |ocated behind the gane
corft¥ Bl e %e&di%%t%wwam% el e s rabiyt ewver ed
in that direction and enhanced in the forward
cha i ¢t i ol cawaychrdimyg heo uske ' sohddyurdinten sheFig. 3 and
ci rcunst ances, an antenna 20 according to the present
the emboirrenthd sz coafiguied B6r desapibedohel ow.
[0013]Figs. | A and 1B show the configuration of a
gans Lo Hal |10 100 A6 COAN K 1ahd it SIQ MBI Of oy of
the present invention. Fig. TAis a top view show ng
the th8, Appaar eFf% 2psthe ganme controller 100. The
game controlTer 100 Thcludes a first grip 2, a second
Ba, a

ri.-p 4, first, directign bhutto
8 577 dﬁ?§bf$5§f6V@)§hqwlng ghe antenna characteristics

according to the configuration 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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second direction button 8b, a third direction button
8c, a fourth direction butten 8d, a first instruction
button 10a, a second instruction button 10b, a third
instruction button 10c, a fourth instruction button
a first rotational operator 5 12a, a second

Iﬂﬂﬁ%l ati ondin spEtienDlps Alwelnaes e tetvert igndedates to
start switch 16. The first to fourth direction

& ghuttoostBallar Sghinh | ibecamhdecsd vied ya rehes reghitatss by a
direction buttons 8. The first to fourth instruction

wirbubtonsidda tie, d-widdide qold %a\éﬁﬂﬂéﬂtefzeéﬂa%st %o an
as instruction buttons 10 10. The first and second

antERAANLRNAL OPSLAEOhSed 28, a1d: 120, ‘;@&Eb&?{é%ﬁéf%fva

referred to as rota operato
protrude fromth the g

|rect|on butto

ga?“g G fdbﬂ%%%egr%h%rf%fﬁa%ﬁd%ﬁt%ﬁg%,%ﬁ@%%la%han
Nbreover the four direction buttons 8 are

Dpt%ﬁjegﬁha%?«y B RN S IS S @A CH GUREFD  FoP2BR appPEram is

the direction buttons 8 function as a directiona
receRded uctdritemt #vingndang otheontror s | aec t hechpvenrht

of a display character. Pressing the first to fourth
imagks egt i Ore batteons 8 4 ot Sthwhyvesn tdhet dispbaying to the

character in the arranging directions of the 20

gaméi pesdian baHonmrd: prsIed.1 0 Rhe: ity uWldrt iong,
buttons 10 are al so arranged orthogonal to each

and0&$ﬁ¥rnﬂ}mtﬁéré@ef&ﬁi&ﬁr$f ﬁﬁ@tééﬁé'£5b£%ﬁﬁggs %ﬁ@&éﬁ&

Od are forned ‘as separate respectlve menber s

ruct oyi ded_wi th
run%%? é%%o %%% %ch e éﬁ%% S mhld% %%?v%a%sdlsc The
tsi nal k_l%nut deV|c s, For exaq; when the first to
REFISH ¢ 10 i s tRTRTT O bl t DHST 10518 STOBOTTVeD Feauires

(SC 70210V0) ,
miniaturization. For effective use of 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 15 naturally located behind 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 controller 100. The game ceontroller 100 includes a
first grip 2, & second grip 4, a first direction button Ba, =2

SCLe077WO0D (SC-70210W0}
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B 10d are pressed to turn on the correspondi ng

swi tches, various functions-of the display character

assigned to the respective instruction buttons 10 are

perfornmed. 100161The rotational operators 12 are

arranged in opposing positions at the base-side
secgpindiseotiohebpiEen ghi pa2thhydt Hersecdod puipod. 8c, a

The rotational operators 12 are rotatable 360 about
fourhei dispondbeshubndnabd, opefated fnsactcvabe Sugnah 10z, a

I nput devi ces such as variable resistive el enents.
secbhtieispegiitcah | yuttbe 10bat hopak raperat ehstidnaberddn 10c,

attached to the extremties of spindles which are

a £ORpPL et SOr@Stion MLy BntQDBbeErfﬂ?H%r?5%%2?%%£9n§pg¥atar

means of a urging nenber, and are rota

oper at € 600. about _the_rotatin enters. of the, '
122 g B T 0P r bnar  SpBbh 0757 15 “SEHEhe Foitirhale-
to achi eve anal og.notions_such as noving a display 15
and R a7 adtero it rg@atiQﬂﬁ oA T MY slctRigen puttons
speed, and changing the shape of the character.
g2 490lY|whil dhartdsiprehvebyi sepesreioheda petieentive
direction buttons 6 and the instruction buttons 10,
buthenis i $. | Mhendéd 2o Hoifdwateh aigameicthe seleginsvwidcho
14 is used to 20 nmake a sel ection such as a gane

10d1wedel ,bé oto EXenpl €e 1 Whearstaeti B LheigafPuction buttons
[0018] Hol ding the first grip 2 and the second grip 4

10. | e iRakms of fotdhdands: el ddnayes-dde.need tog 1on

support the game controller 100 with t hunbs "and
i s Jheh ity Lhec2seants Soniiollfndftenabees 12
[OG{&fger_S %mt Ia%r%%r{%_sdn rnt%:toﬁseaastprtovaréyéu@rsom the tc:p- of
the game controllér 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 10z to

SCO6G7TWODO (SC-70210W0)
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S and four fingers, are freely novable. In Fig. 1A

t he human hands hol di ng the,gane controller 100 are

shown by the broken I|ines. &or exanpl e, when the

first grip 2 and the second grip 4 are held in the

pal ms of both hands, the first 5 rotational operator
10d1gae phessedohd Eotat Ponsheoperaespondbnot feitches,

direction buttons 8, and the instruction buttons 10
varcansbéunpeiahedodi thet Hésphaybshataboeth kheighght tandhe

| eft hands. [0019] These rotational operators 12,

resPek€eieONnBYEEORSANELEASHEUGDI ARcDYLEOASHAR . Can be
pressed selectively. In 10 particular, the rotationa

[00RBEN A Of Sl A5s AARNIL PaOIPOSIS & ROSLLL AR k)

t he base-sides of i rst and secon rips an
L re.held in.t palng_of .the hands. The, =~ .. _. ;
oreYG 0, BkSi Chple atr eRebBaPE Pho BoSieroned ehosbiret ovip

5 tg t he thunbé of .the rgﬂgt and | eft hands when the

AP 51SgPPPOBaRl R5 %t hel BRCHAE PR Y WF HEPES by tHes
hands. This facilitates rotating the rotationa

rotepebatoBs§012alwitth theei t hapdysdbé=t hend i gt emsrdedd to
hands. [0020]1t shoul d be appreciated that the body

act@fathespghaoniwhoroperakes khendaseveenLhok! eEs100: 48
| ocat ed behind 20 the gane controller shown in

100
<sefificel o uatl AN SO ALy SLRETAS L liBllgs 12 one
e Rl LRt A B LAl b DNSTALLRELRR, ERLRE R ea oo
by the arrow B as "backward" or "rear." 25 [0021]Fig.
25 iR SROWE™t he FREEFnRFUESALi §APATT R oPYt HB2gENRT & Urging
controller 100 shown in Fig. 1A In this instance,
nemb500p0TW0E0E SC-T7AR10MA) 1y cperated 360° about 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 botﬁ 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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10 conponents pertaining to the antenna according to

t he enbodi nent of the prese&; invention will in

particul ar be shown. The ga controller 100 includes

a substrate 50. The substrate 50.includes an antenna

area 52, an antenna 5 conductor 56, and a feed unit
and66ouas fshgemsi nattke fdeadyamyvibéeant BRnBi@r eBA 52ths human

formed on a front corner of the substrate 50. Since

hantisehantiengataeegabd centeeredronobhareosRetmobyt Re broken
substrate 50, part of the two edges of the substrate

1in2@ CORSEI dpl oI M0 Gihedeseod ff@s@n&f?QaEaéﬁg ke doona
al’s as a

respectively.” The substrate 50 Is 0 use

-gr ou a t ground.area, .the_antenna,
grlgo%dgg o%gzg,igngﬂgnpéggﬁ 8%dggﬁac§ﬁ§ Fqugea%lrSt
rctg ounded antenna. _As nenti oned revLousIg, t he game

bRaratUSPEyRreal Fgori GBI RoFPBL CoFStRENELPPEFREST 12b,

antenna area 52 is thus preferably arranged in the 15
ther dagechart BRUERBSsHbstRdt Eh0ineEroREigakbustons 10 can

effective radi ation of waves in a forward direction. '
be ppepatad wholnthe EhgsbslAfabdthBihwhirighthendgaieft hands.

controller 100 is operated, ‘the first grip 2 and the
[0038¢ond grilpede aretdiel shay dherdangs. 12 n dhrSction buttons
i nstance, the thunb of 20 the left hand is put in a

8, BR&i LhePrGapabhengt tBh8S$hNGahNsdLLegkLan 1968y .
i e il A SQE%E???SaY In

parﬁ§eépgf °£h8r§§?599055§ 5$3E588E%0T2bg%%og§r%%ge§uch
S or lnary u |

. 1I3
and” poSi tion - or Ser“opératrions aré "Shown

by.the _broken lines_in Fig. IB. The first grip 2 and
oooPR it e B PP BN BuE 1OnE=8es ORI HEFFGS FATAReand Second
.positioned near the antenna area 52, and thus the
gflgéf% ﬁ%ﬁd4aﬁPthsaFﬁehaﬁ#eﬁﬁatB@oeeimﬁmeé(3@E7bzmdvm) The

rotationa; oparators 12 zre 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. 1B shows the internal configuration of the
game controllier 100 shown in Fig. 1A. In this instance,

S5C060G77WC00 (SC-T70210W0)
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- 11 area 52. This makes the directivity of the antenna

formed in the antenna area;g2 -susceptible to

i nfluence by the human hané. [ 0023] As shown in Fig.

12, a ground end 58, the feed 5 unit 66, and at |east

part of the antenna conductor 56 are covered by the
CompgEents PaAdalvEaevid dhet ke tepem @moe:@mng ltoc&ted in

a position not covered by the user's hand when the
enbogdmengecforie @roigearty iopyerdticonsei 1Burirhenmirieu lishe be

open end 60-adjoins the ground area of the substrate

showdQ. PSeWgbhebech@rdetak! edcl aheludsdch afbatkangenent The
reduces the influence of the human hand on the

subs@&ta%@n@od heatiddd Bn Ebl@cefrﬁ%e%‘?c'éﬁg 53f I angengat, can

al so increase the size of e continudous areas of the

condiWRBL ke %%dpéhﬁgé o$ﬂ¥%eeéﬁntﬁ§nghgrea R2¢ F%Egﬁggggm,

|nproves "t hed om i'n hotn |ng &
conponents like inside the gane controller
the f&&enﬁéoffﬁﬁ S L At oo GeRDedt A

controller 100 The gane controller 100 i ncl udes an
subsizadana 3o %lEEﬁrrEﬁﬁcﬂle@ﬁnépéFﬁﬁl 8A bAi fozwedynpnt the

32, a control unit 36, and an
cornaer of the subsatrate 50, part of the two edges of ths

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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The antenna 30 is conposed of the antenna 20 area 52
, hot - shown ant enna conduct LS and the |ike shown in
Flg 113. The antenna 30 hds the function of
transmtting and receiving signals of predeterm ned
radi o frequencies. In this instance, the radio
ared reRuermty ssingrialss taree dinamsnivtittad ctfo tdued argeeineedormed in
fromthe not-shown ganme apparatus. The 25

the COMAGN akian f dhecapt BTa B9 htludeslessrihethunan
later, and is thus omtted here. 12 [0025] The

omuni cation unit 32 perforns wireless comunication
through the antenna 30. That is, the conmunication

coLt 32 per forgs, encoding, odul ation And r equency.

ver si on as transn1s on unct ons, perfo ﬁt
uen versi on, dul ati on, and decodj ng
anit EOptToh Tunktd ShebAThe Lonfn CETon FURGTENE of =7
t he connunlcatlon unit 32 correspond to those of the

covererd shovi yaneeappaiatds. Miansd itlfe dhmamaratarsh 60 is

unit 32 is formed in the gane controller 100, it
locateadsinta mmlitevei ves ¢ofereadtbentild peet &t Nhagd twhen the

ganme operations. [0026] The operation unit 38 accepts
uset bOFfRtMO®NOrdinary operations. Furthermore, the open end
60 adjoins the ground arsa of the substrate 50. As will he
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.
[0624] 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
operation uniﬁ 38. The antenna 3C is compesed of 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 receiveﬁ 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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pertaining to gane operations. The operation unit 38
corresponds to the directigp buttons 8, the
instruction buttons 10, the rotational operators 12,
the select switch 14, 15 and the start switch 16 of
, {%ﬁj 1A, _and accepts instructions for noving display

[002%hr act eF&CaFETEYPFRTG By dddferit med TOFREL W3R&1 <FiFe
operation unit 38 outputs the accepted instructions

commun ¢t oontitotough tTI86. armMwnwoni @ ol Theitt 136 dbteput s
the instructions accepted by the operation unit 38 to

comfh I drec commumitcadd qre kit im 8 Zenddei wpntfiedu it 10186 and
out puts information received fromthe conmuni cati on

fre%&%ﬂcﬁ%dzﬁréﬂh@@%@%%%és% $002704.0 t s M+ Forms

dware, the foregoing configuration can be achi‘eved

fre%@ QLU L oy ,osr@géf’hﬁc?cﬁuﬁ%&i?z‘?, rdec@h%%ga%;ﬁegéeption

Interns o war e, can pe acni e

- rogramwhich is |gaded in_a nmory. The.functional :
un B ARG e E0 TN LTS Qo oherbg et ion
cpracticed by the cogperation of such. It will thus be
um‘gr%er%quq HSS kT 1 Fhe thel afhothfanp ageparatus.
functional bl ocks may be practiced in various forns
Singsdihadi Ty IdnGr o whe; 3ofisafermtdne) Wre yansi ng

a conbi nati on thereof.
controllier 100, it transmits and receives information

pertaining to game operations.

[0026] The operation unit 38 accepts information
pertaining te game operations. The operation unit 38

corresponds to the direction buttons 8, the instruction

-buttonsg 10, the rotational operators 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
outputsrthe instxuctimns 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
oper@ti@n 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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[0028] Fig. 3 shows the configuration of the substrate

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

ground area 54, the antennd-<tonductor 56, a feed line

64, and the feed unit 66. The ground area 54 includes

a first ground 10 area 94 and a second ground area
sho@®. héie sheul g-Detieparssi aiedebbatribeosubst s@die. 5Gt will

shown in Fig. 3 corresponds to the substrate 50 shown
i i a LE. o IS4 nce, for.
e pr o TheTenet 1At 50 tharterane HhE PG

of, -a angle that is _defined by four edges 15 . .
rungiiafel FoR eV ohe B HOSdalh oT e LPEe BagRS anclpcing
. __right sjde edge_44, and a rear edge 46. [0029] The
nardydeh el Wea 52LFEapRsELP¥hedOr nbY hesingnt Fefpiagelon

of the substrate 50. The antennaS area 52 is forned
thepexf-to the ground area 54. The antenna area 52 al so

has a 20 rectangul ar shape, and the border between
[0028k ant efiar -arkatEanthd hergtigund: t@ren ¢ il shbatrate

by a first borderline 80 and a second borderline 82
50. Witeh safke waihogmnalndim®ach 1ot hetterds shewh 920 B Ground

3. Aside fromthe first borderline 80 and the second

erdy ' e arga H2-Lsqa defin /

are%?%’aréﬂ%ﬁa I?%‘ém?? oﬁ?ﬂgggg@ﬁog g’n dé p%%%d o*Tﬁtq% eg‘% ef %ﬁd e

i.de: 4 0 T t C ctor 56 i.s
reed . o A TS 3, G o
52.0n the substrate 50. The antenna conductor 56 has
arLed %‘ﬁaﬁn‘b SUCTETHAL 3TBRRY %%a?ségornféﬂ %&‘@éﬁﬂ”% he .

ground end 58 and the open end 60, i.e., an "L" shape

apPreCidisRdah Ehe sSrRsERReR, ¢ hehewh ehnal t®ndiicterrsgponds

shall be bent into a right , -
to the substrate 50 shown 1n Filg. 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 substréte 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,
[0030] The antenna conductor 56 is formed in the antenna

SCEe077WO00 {3C-70200W0)
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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. 62 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
aragetdnon conedustiostpate 92. e GO3HrThe shahetafr thte has a
antenna conductor 56 is Zr equivalent to that of the

shapér shceonguet oropadt 6901 andothed Sieeonde € ongbicE pHuRArénd 58
92 which are orthogonally connected to each other at

t bepgn, 624 THE 0f ound gndnp8 onpgct t
and F%%tggroun%dagga %4&mh| ﬁe %%% e%% 6%9?%§ " this

o RIS Pl U IR AP 08, s Ty o
5 6
P B e et i e

. center of the substrate 50 shall refer to the

the pppoint: pREdEehot heb | eXterddey efgen sbhangrewedr eght 58 to
side 20 edge 44. In the foregoing configuration, the

thefherd eondltl dve paefediedstar&angeldirat paratihetowni part 90.
the second borderline 82 and the |left side edge 42.

The Thersesobehdongucion ok thORdi 62 ar ¢ anigedopen panal kel will
wth the first borderline 80 and the front edge 40.

be 287¢&PP32]ThHex9round-aheacSehscéP %rgdt ogy t he

substrate 50, and is conposed of t first ground

[OO§$§3ng4aﬁg§e%%E%§§s o%ﬁéggl 7I}Q%Qagram rwg%ég;gf
equlva €t£o thé@eo ggnd_fégg géné&%%érbgaigrggdana %hed
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
midpoint between the left side edge 42 and the righit 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 iz composed of the first ground azrsa 94 and the second

ECO6077WOD0 (SC-70210W0)
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conti nuous area on the substrate 50, occupying the
entire area of the substrate 50 other than the
antenna area 52. The 5 firdb ground area 94 is forned
to adjoin and lie behind the antenna area 52. The
border between the first ground area 94 and the

grofi e Afeea DEHARR esSPangs dadhen fi ret bakdertd ne
80. The first ground area 94 is connected to the

; n . ' e a, 96

des%ﬁ#ﬂd@ne dch%sgj stilcil J-%h dhessecond, %&gg@%%{ﬁa

orngd to e antenna area 0o as to
cover the right side qof sange. re specifically, the
COMGHE Gt ar i GRS e etl e BEREY ne b e
end 60 of the second conductor part 92 in the

arez|itledthoorr Hhomatfe Permts t P ihe heP P BR Fhe2 - The

second ground area 96 is fornmed along the front edge
firsf) qfourkk @B frstimteoB0ed Wennd] @iedith tir bshind ths
direction fromthe front edge 40 to the rear edge 46,
antdire secondhHr oThd &wealcd6 Heasvamn \hteo fHawe grcemgt kkrea 24
at | east capable of mrroring the forefront conductor

and Qs GinttdighLNACtTF Scd OF dBEoh s the B efNesareerd@rline
In this instance, the forenbst conductor 20

gp. C %E%:?EggqagE%uhﬁe =5250nd. GaNduGt QS 1R ‘Ct{og%he-rg%oélﬁg and

bor tween part of the second ground area
the _antenna area 92 corresponds tq the .se bt
5 bBRAEITE 655 G553 ThETRaN G b faodgired co adjoin
electricity to the antenna conduCtor_56 through the
the [HEETIE10R Phe? Gt TP neoBa | S5 e ot i of Seme.
parallel with the first conductor part 90 of the

More rirestial ‘Condutt dinB63 e | rewnficeiedl 19 1heSBreshdEvay
5C06077W00( SC- 70210\W) 16
from the open end 60 of the second conductor part 92 in the

direction from the bend 62 to the open end 60. The second
ground area 96 iz formed zlong the front edgs. 40 of the
substrate 50. When viewed in the direction from the front
edge 40 to the rear edge 46, the second ground area %6 has
only torhave a length at least capable of mirroring the
forafront conductor out of the conductors formed iﬁ 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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conductor part 92 of 'same. (0034]In the foregoing
configuration, the antenna_conductor 56 and the feed
line 64 are arranged in an~®inverted F' shape. These
conductors and the first ground 5 area 94 thus
constitute an inverted F-type grounded antenna. It
condludd deatam ecf &tk t hat the inverted F-type
grounded antenna provides a higher field intensity at
[oo3dye openigndnbO rbha o@hgtb@nﬁﬁgdrﬁgiohﬂ tRiS antenna
i nstance, the bend 62 of relatively lowfield
, i . 4 . .
con e A 210 1eE R e ot R
. Meanwhil,e, .the op end 60 of relatively hi.gh field
i d Sy SRR ApEd SarORRRCE gL 2Bhabhen g eound
antenna area .52, Le:, near the_ second border|ine 82.
arearnid WHF ST e YpemEHEwh Hi B H e hartenna.
covered by the left hand. Consequently, 15 it is
It gossidle teroreasiat ol Hig il diwaers] th-typg mrounded
center area of the substrate, thereby reducing the
antegin=elmiovy defsf e thiofhdw niare hdandst sared i att dlg ngrdrhesnd 60
forward directivity of the antenna. [0035]1n addition
that &d Rirss hd e ah thesi AvertedeF- <26 type growrded
-antenna is fornmed in the second ground area 96. The

re1ddiGd: GnoHNdjanea Lus, Py des, Lhg A e he Teft side
directivity of the 1nmage. "The antenna directivity

in t].chr orgl{the% Ianvaeréaed%f' ti}/ RE ,grnoeuanld etqlaaritee&nasiacglg é&geé i2.
antenna“diTectivity from't he 1T Tmage are also
waf |

superi nposed on eac éﬁhe t o enhance for d 25 . )
Meargftiokit ity CHAT (R £o7 dtoi T Honife GurHt b, L g e intensity
. second conductor part 92 of the antenna. conductor 56
is ey ed Ghe gooBny A0 (1T Hop rwWpnng Ay eda 1.e:.
| ength approximately A/ 4. In this instance, A
neay gpresmned e miael ergtdl of Thhe radi ¢ Mawds: ithausgen end
The lateral length of the second ground area 96,
60 in & ,pddieidirstrancecdvorad hey rilghtl ehd rofnd he aameuwngently,
area 54 to the
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 from the invertsd F-
type grounded antenna and the antenna directivity from the
image are also superimpcsed on each other to enhance 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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5 second borderline 82 is at |eant approximately A/
4. Consequently, only the length of the substrate 50
fromthe | eft side edge 42’ the right side edge 44
has to be at |east approximately A/ 2, which allows
m ni aturization of the substrate 50. 10 [0036] Fi gs.
havédRs aml@ 3%1%‘!‘!::548&&9@13& ratd onsofe pQid 136180k oo 5

substra be conpared with the substrate 50 of

Fig. 3, illustrating various antenna characteristigcs.
reppRnTh ot ot IShSRATICT T g SO0 | HeT Steb A The
antenna area 52 and a around area 54. The antenna

latgkah 5209He| YHesPans a5 Hht SR € oRBRiEt 3 1562 - Thehe
. antenna conductor 156.is shaped so that a first
dis=gomeiciorm pare 100hanend secomel gopduct arepabé 192the
are orthogonally connected to each other at a bend

secd®2. bdhe-Fi1st gondyuctoripast A99-bsiasranged near
t he second borderline 82, in parallel wth he second

j.he 2..and e | de 42 e
o R L ST IS T Dt Rl rapene
edge. 40, .in rallel with the, first borderline 80 and
1e£F 19595 RAYE R G0, The oF b SHiE 188901 HE reap| e at
conductor part 190 is connected to the first ground
leasl ezp@zoxiAme opey nd A60¢ich hel sees oicbatuct ort jpan tof
15 192 is positioned near the open |eft side edge 42.
the Asulshomc= 183j n Fig. 4A, the antenna conductor 156, a
‘feed line 64, a feed unit '66, and the first ground

Ty a 94 : C td t i | b O
(008 ali$Q constidiitas am, dhvsl, g rgfsl%gg&w%&d

ant enna on the substrate 150. [ 003 cri bed

a1 e PLEM OUS et 108l WETLEA LR LYPES with the 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)
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5 grounded antenna provides a higher field intensity
at the open end 160 than at %he bend 162. In this
i nstance, the open end 160 % Fig. 4A is positioned
farther fromthe second ground area 96 than the open
end 60 of Fig. 3 is. That is, it is preferable to
in dégi- g4 A héhanteerimneonforgiwcdicon Sds shdwedl QiimeFied., a fsed
4A. NOB881The substrate 250 shown in Fig. 4B includes
unign-eant emda tsed 1AL anduddraogad %alr ed s2b4onEhe tute an
antenna area 252 includes an antenna conductor 256.

1invERe cBNFeRRD C QRMHGIRIY 238 dnfizC OISRl Rfd +hirkst 50,

conductor "part 290, a second conductor 15 "part 292,
round gnd - 0 0, d. d.262
e e R e T
second _conductor part 92, .t.h round end 58, .the ope
STOBH S0 S AL En & TEEHEISE2 Fof i Ta JGRASEr a8 the

shown in respectively. The antenna area 252

| Fig. 3
OPefis Gy ke Thethé s (f&st LEahdiée -of LEhBLEbERFERBC2E0TDE

and a ground area 254 is forned in the rear part of

opephengub$r gtfe FABD. 4Fhé saposind cowed detnehe256 rand tife second
ground area 254 constitute an inverted F-type

grognduaded &t chax thMrereas el griowdd Faea 3254 .1 sThat is,
formed near the open end 260. This precludes the

it uei beemetaprat iten 2%i0h and MmaenHR e diorwardon as shown
direction. [0039]Figs. SA to 5c show antenna

in €hgragkeristics 3006077W00 (SC 70210w0)

[0038] The substrate 250 shown in Fig. 4B includes an

.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

SCO6077WO00 (SC=70210W0)
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and Figs. 4A and 48 when the gane controller 100 is

hel d in human hands. Fig. %2 shows the antenna

characteristics according to the configuration of

Fig. 4A. In this instance, the antenna 5
accoh@tmetier itdd ecsoraf Byerph val endhdwn ant.eing 3 and Figs. 44

directivities, showi ng the antenna gains for

and I €5 PRedn <06 | @ge rJies & 0 ®f i i1 AN ih@ran thhds .
O direction corresponds to the forward direction of

riglNey substratig 150. . Jhe é&ééfﬁﬁ%éa%‘cg:ctﬁh%g to the

hori zont a po arlzatlon characteristic,

otted |line sho t he._vert.i cal pol arization
confRIHRT AT & B i (S G SPSARAEEs LR RaVea
with a horizontal polarization antenna, the fol]ow ng
ChagfRed s PYTF TS reatVHREShE v A STHE 1foF T St B -ies;
pol ari zati on characteristic. In this instance, the
showheh vl @6Ea Falna Afehalssheccoverddr 95t ohdmaifhe top
hand. 15 The antenna gain in the left area is thus

of OEpersh)yi altenusd eof monreddiah idbrikepdngld +& e rward
to the influence of the human hand. [0040]Fig. 58

' ¢ . o § i
e P o R O G R Y 8 R e
shown in_Fig. 5A _.the antennfine

o oS A o e AR e Ot e st ed
ristics shown in Fig. 5B provide higher antenna gains
shoys tife Tertichledohtel Fa51 W st oA FRETRHESHBSI t it Gtotthe
covered by human hands. Nevert hel ess, the antenna
gangadprd satild crar eevided hel vl cd nheyizontal 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

SCO0e07TWOO0 (5C-T70210WC)
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- showhdin, §é§ -

25 of 0315" as conpared to in the other areas.
[0041] Fig. 5C shows the an%snna characteristics 20
according to the configuration of Fig. 3. The
conditions are the same as when the antenna
characteristics showmn in Figs. 5A and 5B are

accathuigr o tAR cenpareddio drhefamtienna ch@nactenditicss are
shown in Fig. 513, the antenna characteristics 5

the H200N glan Whieth e RIrGWrEe RIgh adanna 193l nSh@UeNH Figs.
the vicinity of "315." Wth the antenna

5A SRPISRCLEN SILS SNOWN RN ¢ Flrdy e, tbh%hénﬁﬂ?eﬁﬂﬁmd in

the second ground area 96 can enhance the forward

ona RN LISLese L] T AL 08 s ok

oSS e S e UL 2.0 U & ene

configuration showmn in Fig. 3. The director 68 is
vicifrdrovee D f i€ . Ent Bhbla dheaabRenTheclirecteriéB8ics shown
positioned closer to an open edge of the substrate

in B, b2, t@e ielRperrdendde d ol LdggmdQidhan thes 96 can

second conductor part 92 of the antenna ‘conductor 56
anh S t olg : [

=1 Elrﬂ% éec?gi[ai n %oajﬁjta o%leﬁ%eﬂanﬁagegnnéa&%olncﬁj%%% 54%.?8 foxward
0Q43].The directq{ 68 is arranged generally in

At A PP 526 AT the second conductor part 92 of the

tenna conductor 56. In this instance, "generally- in
[OQ%r‘m | eI'Fggef r§li1f}875 anocther Configuratio% o%r thay

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

SCO607TWO00 {3C~T0210W0)
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situations where nost of the director 68 is roughly
in parallel, however it should be appreciated that
conplete parallelismis no?lrequired. The director 68
functions to 25 direct the antenna pattern forned by
the foregoing inverted F-type grounded antenna

the fagddigr el drdeurdderinay e.n simc e BRAREAMIO direction

(SC-70210W) 21 the second ground area 96 lies in

of e digngiddigml H riealdon oftidelihdacoed&ardbe formed
i mage of the director 68 can be forned in the second

Ggr.0 : sequently, even if the
i %ﬁ%%&gﬁ& %Orldégé ?Dég'mal |, the inmage | ength can
added .t o _make e 'direct, 8 substanti al,l .
1008 der - s RSEateS i FYPE s Tt BLPoPF el tRBSTE it
antenna pattern further forward. It should be .
smaldoprdtd AP NRDAHT |80 RS G 1t GteP dfen Hergqor 68
Fig. 6 is shown as occupying the sane area as the :
subsegvnd grouinggea 86 B0rgsadtiniki ¢ Bosistbigy thediract
formed only in a position at | east capabl e of
the mMrraomangathesdi riacttdre6& o fhetd | s Ittt beosédobd gr ound
area 96 has only to have an area necessary for

apprad i theatd nBge OfcHd e hHatt PFo bl Sueh ® in Fig. 6 is
configuration will be described |ater. The second

| | N The
showll %Lgngxglg%gﬁg% Oﬁ%b;a rd,aved, 1500 Adddzethed estes 96

of th substrate 50 for mounting

doeBISASHEr Maed CQRPNENtS:  QO4RI PR Le of I8 ALLULN cose
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
horderline 82, That is, the dirsctor &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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end 60, i.e., the part close to the second borderline

82 makes a capacitor part 70.- In this instance, the

capacitor 20part 70 is ben?zgenerally in paralle

with the second borderline 82. That is, the director

68 has an "L"shape. The capacitor part 70 of the
[004l6T ect or 26 fe@ividhicR Capatisraly Wi R ke weppasi nthe

second ground area the vicinity of the second

fol POk et 1dnea96,n82. i.e.,the area in

FO = 1 / (2a¥(L1 + 12)C),
where Ll is the inductance of the directQIVGB, L2 1s the
inductance of a part corresponding to the image of the
director 68.iﬁ the second ground arsa 26, and C is the
capaclitance of the capacilitor.

Therefore, even if L1 and LZ are reduced, it is
possible to maintain the value of FO by adjusting C.
Consequently, the antenna patfern can be directed forward
even when the length of the substrate 30 shown in Fig. 6,
from the left end to the right end thereof, is made smaller
than that of the substrate 50 shown in Fig. 3. For example,
the length ¢of the parﬁ extending from the right end of the
ground arez 54 to the second borderline 82 can be méda
smaller than A / 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 furtﬁer
miniaturization of the substrate 50.

[00471 Fig, 7 shows The antenna characteristics
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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This capacitor 25 nmakes it possible to reduce the.
| ength of the wave director or the length of the
second ground area 96. 8006677W00(8C- 70210W)) 22
[0046] A resonance frequency FO is given by the
followi ng equation: FO =1/ (27ni(L1L2)C), where LI
minisst ez d nichec teaih Cehof arithenith reici 08 HhidRing dMeenna
i nduct-ance of a part corresponding to the i mge of
chatdter i 1a0tar £8:4vh1ider Sesongh gL oMk 63 96, and C
is the capacitance of the capacitor. Ther ef or e,
A [ J e reduced, it is possible to
Conéaggﬁéﬁﬁﬁéﬁgﬁggkﬁéq%T FO by adjusting C. 10

L0048y o BYGR-wheh The T BRGEH O TG SGtPre gne of he

. shown igb Fi% 6, fromthe left end to the right end
SUDF A G020 1 s TREIETHETIEr At &t 6o KebeiBEteatd shown

. Shown in Fig. 3. For exanple, the length O the part

in I erddh fig fiﬁgmﬂﬂﬁ%elﬁi@tﬁ erenoflefie n&-yrolntharsdSdate
to the second borderline 82 can be made smal |l er than

S0 a8 ¥s AhdAsama esitit  thdeswbsitiniod Thesisubstimt®i 0 6. As
fromthe left side edge 42 to the right side edge 44

previdnidley madenSirdd erridiatedodd Zgroiieh@dd ove fardhel geqg

m niaturization of the substrate 50.
in a position capable of forming an image of the director 68.
More specifically, the secénd ground area 96 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 48, the
second ground area 96 has 2 length emaller than that of the
éntenna area 52 and that of the second ground area 96 shown
in Fig. 3. Therefore, a component mounting area 72 may be
fTormed 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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20 [0047]Fig. 7 shows the antenna characteristics
according to the configuration shown in Fig. 6. Fig.
7 is plotted in the sane #énner as Figs. SAto 5C
are. A conparison between the antenna characteristics
shown in Fig. 7 and that shown in rig: 5C shows that
larddwe girevisionl of ehidieh 25hgh raedorcH8 dirddepAdEMA formed
area 52 as shown in Fig. 6 allows 23 nminiaturization
in ofszdhe ant esigoshile BGHY evd ngh &M 80 distance From the
characteristics equivalent to those according to the
f 4 | op, of ~PL 1 Ei \ to BE show .
et s P s Fre R B Bt S Epd Hbceriine

urt nfigurations o

ant.enna area of the substrate 50 shown in Fig. 8A
B2 1% AP 1 LRSI bt YA gt HHe RAIBSHatbes0

., as is the case with the substrate 50 shown in Fig. 6.

diretafr RA TS HeRE r FHUH, thahel g orierl gp b U adwle 9 | area
arranged in a position capable of form ng an i mage of

oZ fheth reanaoriesr p@ror@ lspea flimtdy, lehgtlsesonler than
ground area 96 is formed in the front right part of

that hef sutbstdiatectOr dhent Vieyeds, nit hies dbseeih DO €6 O ovide
the front edge 40 to the rear edge 46, the second

the HOMN Gt Dochass s engiiesnad | erodhaty tihatcd the

antenna area 52 and that of the second ground area 96

con SAWY 1151 ns}géévg? £n Fhgrefor %%%h%om%%%%t@ga%t 1D n in

area 72 may or med behi nd "t he second graound “area
. .9 onents havin redet erm ned functions are
Flg'nt%ucﬁ?gtgpeonsﬁ%%né;oﬁ%%%%%D%W'T area 12. 25 HEE t he
onpon ounting_area 72 is thus forned on the
coniR ate 50 HFUCITERH (1o DRHAE RIS FEemdhbe the
20 ground area 54, it is possible to mniaturize the
restypartdteu s orfhe ek duien arfed Ba. (88 froimethastle same.
conti nuous area consisting of the first ground area
Consgptymmd Ithe tdee ond:- grou nchradwest 6. 5§ AOAHTdhe subsis af e
50 shown in Fig. BE has the sane configuration as

subdihait iefl Mhel stthst et et SOV ddt i ha® . wigdh 14hd NSsang
i nstance, the director 68 is formed in a nmeanderi ng

concdiltaRf: pH& By ecd Of o B8 Of: F10- o 813 Jfsas. @ 15 1ong as
substantial ly ’
the linear distance between the sides 6f the second conductor
part 92 is the same.
[DO50] 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 €8 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
possibl'e to J:L_aduse the length of the director 68. Tor the same
resonance frequency. This allows miniaturization of ths
substrate 50. The substrate 50 shown in Fig. 8E has a t‘:hip.

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

SCO6077TWGO0 (SC-70210W0)
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SC06077W00( SC- 70210W)) 24 larger electrical |ength

than when the director 68 is forned in a straight

shape, as long as the | i nedP di stance fromthe |eft

side edge 42 of the director 68 to the second. ,

borderline -82 is the same. Consequently, even if the
entdiald hdhed> dg.ectensefuextendi ngef bamehhe kehtuendr 56

of the antenna area 52 to the capacitor part 70 has a

can Eé;%ddc@wtﬂl SR Ir sthan d hals Hfaddie AidpdRry, 68 qfhe

6, It is possible to provide the sane” ant énna

can€haiSe LI 55 BpBLRILEL B STe EORLONELi 88 oo

Showr | € ‘substrate

: C, the second conduct.or part 92 of the antenna
ané&\&?&l&n%éﬁoﬁfbl% e dh A Tredds i 5 Shapd-©

whil e the rest of the configuration of Fig. 8E

aPP i s RO Eiaae t sCots ddire it T §s e hel R RRH: cofdIc tfamp le
56 of Fig.- 8C has a substantially larger electrica

the [cemgtongritamonindninche rsecorid stworidudtior. gy m=02 hies formed
formed in a straight shape, as long as the linear

in tlestaned dieteemd dsirdes ofi ddhe Second@E.onduet or
part 92 is the sanme. [0050] The substrate 50 shown in

mearfdedimP (RFlRe- 380, o i Al o asi t had Dodihein rFigs.
substrate 50 shown in Fig. 6. 20 1n this instance,

8B %d;félﬁdlfl{f%ﬁtﬁﬁ]c%ﬁﬁqﬁﬁ gx\ﬁbq_%dré%f an addi tional chip

€ i nductance of the chip coil 74 is
ded to,the_i,nductan of the .direct gﬁ, it is

100 g S | o2EGoF e NG P e REEH Cofieric o0t FE8 BF 68 For
. the sane _resonance frequency. This all ows , ‘
1InVERHiuiPLatRST GG B J51S It F e FNAUHE S s trtF-ed

50 shown in Fig. SE has a chip coil 74 which is added
in g gafideisecomd conduabparts 9leds t+ h@his can prevent the

SC06077W00( SC- 70210WWD)
antennz gain Lrom dropping due to shielding 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 Che
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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25 antenna conductor 56. Consequently, the antenna
conductor 56 can be reduced in length if the
resonance frequency is the?8ane. It should be
appreci ated that conbinations of the configurations
shown in Figs. BAto BE also constitute 5 applicable
posieRedineii $nef et esent, iveiddnoFaare X dmed
- the conponent nounting area 72 shown in Fig. BA may

betv%%nf WG v 116 LaNfI G ALhaNS SHeWN 4 Figs. BB to

he neandering configuration and the chip coil 74
own in.Figs, .0.B b Lned LLracisl Ve s
100 Qo5 LT AS QP ARG 8 Phe i SaF Aot 2o “tha"s SednETon
. Jdnvention, the open end of the antenna conductor is
in e AEGn? 2% %iW%&H&v&%oﬂﬁi} e SR afRRy  The
can prevent the antenna gain from dropping due to
redushice | 1dineg Thyp & Hérehamis Sinrdahesbdiengomd meea also
ant enna conductor is not directed 15 toward any edges
makesf itthecsshdtireattey niiniistposst bike tamtresduce Fhetéffaotres,
of foreign factors on the antenna characteristics.

the M¥eeMEon SSMeed ompateranduainit ey aitean nia: ot udicor
is directed toward the ground area, the antenna

grodiid @GldaVidi Kan fbg difeetad {0 war dhecause - Ofapparatus.
superinposition of the imge 20 with the ground "area.

When ¥ s Ypnd NG | engcgﬁ &gg rf?gfpﬁéﬁﬂaowﬁpcg% Wi dpe wave

reduction I'n the the ant enna con
reduced |e na, con | so makes..i

. th of, the ante uct or t
aird S BSOS it 2 AT S ET S e e dRoqRible to
wave director and its inmage al so makes_it possible to

redigig dgte IBNdd dht ehna el ratt | 9F thPHoraridtamprenna
m niaturize the substrate as well. Moreover, since
conduntovavendlithectworve slbegntaer - t fien either one or both of
SC06077W00( SC- 70210WD)
the antenna conductor and the wave director are provided with
a chip coll, it is possible to reduce the length of esither
one or both of the antenna conducter and the wave director.
[0053] Up to this peint, the present invention has been
described in conjunction with the embodiment thereof. It
should be appreciated that these embodiments ares 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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26 position near the ground area, a capacitor can be

fornmed between the wave director and the ground area.

[ 0052] The formati on of the capacitor allows reduction

in the lengths of the wave director and the ground

area. The 5 reduced length of the wave director and
arefphbz gpdyinde af eamatisbnmakesrichpopsibl eft bhei pitksbrage 50

-the antenna. -Furthernore, the formation of the
alsconponeritatnorede Ng-ter ezommeiaes 4 hehground e aembddiisent s

mniaturization of the entire apparatus. Wen either

shalleber s beifgedl theaanbennancandyctormands the kﬁ@!@e%@
director are forned in a neandering shape, it

Acc@9§§h '@otehzgdassékbsakgaﬂth flsléasglﬂﬂs 95 ?@&gﬁve the

ant enna conductor  and director.
h bot h h enna conductor and the

deg?eL 8% ?£§ %%magé %ﬁ%@# gdgﬁ%%ﬁna C %FF%§ﬁW?EitO?£& the

ossi bl e to. reduce the lLengt E of either 15 one_ or ,
2t B3R BFSt he2 dhtBnha PondOERoR Shdat FUTWEReof! FBet Rbstzate

[0053]Up to this point, the present invention has
C.been described in conjunction with the enbodi nent

thereof. It should be appreciated that these
[00Bhbodi nerfthe: ardoqutiovdrdend sofrel dedht watlofthe case where

illustration only. It will be understood by 20 those

theskhtéefl:z i dohltecapt that tnarFess pogdifbcatipassaay BRic 66,
made to conbi nati ons of the foregoi ng conponents and

andPERECSSES: @fguﬁala§ughgﬂvﬂbkhcehéonﬁvéﬁﬁee'§0t pe
intended to fall within the scope of the presen?

grohAYyeat ere% 054}, The emodi @ggtj;_zl V%fmde% dﬂe%?hte he,

case t heant'enna area o’rms
strate

, T
lnv?ﬁg??pﬁtg%%pn%%ae STR JI ﬁﬁtgﬁn E%mé Wl%h the antenna

SOOGO??MDOO(SC—?OZlOM@) ,
conductor 56, 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 énd the antennz characteristics reguired. The

same holds for the first conductor part 80 znd the second

2C0e077WO00 (3C-70210W0)
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27 area 52 may be forned in the right part of the
substrate 50 also. In that case, the conponents shown
in the embodi ments shall béB8arranged in a

hori zontally symmetrical pattern. According to this
nodi fication, it is possible to inprove the 5 degree

cond@ictdreqsdom 9P anteiraddes 4 thl essenee caily: t he is
.antenna area 52 has to be formed on a corner of the

possgﬁh%ﬁsé e & 0400951 The. anbodi nents; have, ?ﬁg&%nﬂ tdesign.

e case ere the antenhna conductor 56, eed

: i.ne 6 the feed unit. 10_an he first .ground
That, B SHYbrRT i T TBlE F TS0 g GURGRE At ©e
This is not restrictive, however. An inverted L
de s gt FFRE TR ormed with the antenna
conductor 56, the feed unit 66, and the first around
[00%fkea 94. The ERBCERSELY FeVies®adii Wikd itsc oimFeciegre
to the ground end 15 58 of the antenna conductor 56.
the Apdordiains tid tid snomdidd cat | Ome gadme scpossd bler t00. This
i nprove the degree of freedomin antenna design. In

is essensscriafiwa, | weref | | el cinged antternadras dade 50
be used. [0056] The enbodi nents have dealt with the

may GRS Suoiar s 2th thend i redmbor derdine SQandthe: seeend rding

borderline 82 are orthogonal to each other. This iIs

it rd.Cl] h o ThE: i n
R R E R s R S W
t bor der | i i.e., th h th t
50 5 Ykl B o Ghert, GERAR oo, NG SRSt P g he

substrate 50 and the antenna characteristics
5ub$§ﬁﬂﬂﬁ%§ﬂ e 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 =dges 44. The first ground arsea 94 is formed to include

SCO6077WO00 (5C-TC210W0)
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sane holds for the first conductor part 90 and the
second 5006077W00 (8C- 70210W0) 28 conductor part
92. According to this modi £i'cation, it is possible to
i'mprove the degree of freedomin antenna design. That
is, only the lowprofile grounded antenna has to be

a sitesh gnedafes mesopeto ftnetaonendO0hrdd e enbotliestsip of
have dealt with the case where the substrate 50 is

are 0Nt &3 Ol the9an®; cont £ ol her1d00. sildl Sedfe F which is
restrictive, however. For exanple, the substrate 50

C ni gat i-qQn . ar.at
not e PR e i T T AR he
. ly.the substrate 10 50 to varjous, types af :

o RS T 1P dHRt e Briby THESELHY s BT on
be applied to an apparatus that perforns wreless

the HHntmn e BPOPRCT $DSE IH - eWhbEFfen ts Havd e da= auiew
the case where the conponent nounting area 72 is

conf oyueat bahi nal tdRPERTThdndBn g bangr e €42 965 | foPhgd in the
8A. This is not restrictive, however. For exanple,

ared hetlsebstiiat eclnd aray=ires conés gBP pdtlas Shown grokhd, erea 24,

9. In Fig. 9, conponents having the sanme shapes and
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INDUSTRIAL APPLICABILITY
According to the present invention, it can lay out the
antenna efficiently and snsure a desired antenna directivity

as well,
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the conductors fornmed in the antenna area 52, such as
the 25 director 68; and a strip of area extending
along the right side edge 44. The first ground area
94 is forned to include S006077WO00( SC- 70210\W0) 29 a
strip of area next to the @fAtenna area 52, and a
strip of area extending along part of the left side
edge 42 which is not included jn the antenna area 52.
In this instance, the w the strip areas may
be determ ned each depending on 5 the antenna
characteristics required. Wth the foregoing
cnnfigﬂﬁaﬁkﬂmacqu&ﬁhnpnent nmount i ng area 72 is formed
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a second ground area which is formed next to the antenna area and 1s 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 electri;:ity 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.

2. The antenna according to claim 1, wherein:

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

side edge of the substrate.



an antenna area which is forned on a corner of a
substrat e; an antenna conductor which is forned
in the antenna area, has a first conductor part and a
second conductor part, and is shaped so that the
first conductor part and thd second conductor part
are connected to each other via a bend; a first
ground_area which is formed next, to the anten area
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~ bend to the end,of the second conductor part; a feed
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antenna area is formed to include at |east part of a
and part of a front edge of the substrate
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closer to a center of the substrate than the bend is,
when viewed fromthe side edge of the substrate. 31
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1, 2 or 3, wherein the second ground area is forned
and a jenowad poslutioopariaed és shaped SPdbatithe Brst eondugtppparhand thgsecond
the wave director. 5. The antenna according to
claim1, wherein the first ground area and the second

ground area are fornmed as a continuous area on the
substrate.



6. A wireless comunication apparatus conprising an

antenna and a conmmuni cation unit which perforns

wi rel ess communi cation through the antenna, wherein
~the antenna including: an antenna area which is

formed on a coner of a subs¥rate; an ant enna

conductor which is forned in the antenna area, has a

first conductor art a ond conductor part, and
condupter RHLHEFORRSF o ?4@?3 8 luctor part and the
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via a bend, a first ground area which is fornmed

endofrthe(ﬂrstoondhetoapm;nna area and is connected to an end
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claim6, further conprising a conponent nounting
area for a conmponent having a predeterm ned function
th be Twmunvieelessn commingcsiohs tippdratns aadtordieg efon:claim 6, further
the antenna area is fornmed to include at |east part
comprings si de edge and -part of a front edge of the

Si P&ﬁﬁ(ﬁ{eﬁt 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



the second ground area is forned to include a portion
of the front edge which is not included in the
antenna area, an area capable of -mrroring a
conductor that is positioned the closest to the front
~edge out of conductors forned in the antenna area,
and a strip of area extending along a side edge
opposite fromthe side edge.that is included in-the
ant enna ar ea; the fir ground area is forned to
include a strip of area next to the antenna area, and
: ' f [ el the side
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AND W RELESS COVMUNI CATI ON APPARATUS USI NG SAVE

Abst r act An antenna which is laid out

efficiently while ensuring a predeterm ned antenna

directivity. An antenna area is fornmed on a corner of

a substrate. An antenna conductor is forned in the

antenna area, and is shaped so that a bend is forned

between its ground end and its open end. A first

ground area is forned on the substrate near the

ground end of the antenna conductor, and is connected

to the ground end. A second ground area is fornmed on

the substrate near the open end of the antenna

-conductor. A feed unit feeds electricity to the -

ant enna conduct or.



Figure 3

34.

ANTENNA AND WIRELESS COMMUNICATION APPARATUS

USING SAME
Abstract

An antenna which is laid out efficiently while
ensuring a predetermined antenna directivity. -An
antenna areé is formed on a corner of a substrate.

~An antenna conductor is formed in the anfenné area,
and is shaped so that a bend is formed between its
ground end and its open end. A firét ground area 1is
formed on the substrate near the ground end of the
antenna conductor, and is connectediﬁﬂ) the ground
end! A sécond gréund area 1is formed on the
substrate near the open end of the antenna
- conductor. A feed unit feeds electricity to the

antenna conductor.

Figure 3



