r -
;mNEée_f\pGTf@R's . SURFACE- MOUNT~TYPE ANTENNA AND COVMUNI CATI ON

EQUI PNENT USING ,SAME 2 0 F E B 2Q43 BACKGORUND OF THE | NVENTION 1. Fikf 4EB 2008
of" the In i i present invention relates to a currentinducing-type
surface- nwllll MMIH‘E‘“I@ enna !or use' it nobile communi cation equi pnment, such

as portable tglephones, and a radio LAN (Local Area Network), and

conmuni cati on equi pnent using the sane. io Z . Description of the Rel ated

part A convnetional surface-nount-type antenna is shown in Fig, a. A

radi ati on el ectrode y2 and a power supply electrode 73 arse fornmed nn the
surface of a base 71 of tlhis surface-nmount-type antanna 70 with a gap g 15

t hexsbetweet ~, A grounding termnal 73a and a power supply e7.ectrode 73a,

whi ch are connected to one end of the radi aridmel ectrode 7z and to one snd

of the power ~suppl.y elactxode 73, are faxned as one end surface 7' la of

the b~ree 7Z. A capacity | oaded &ect r&j’e Yf is_toxmed on 20 the other

e>C~d surface 71b of the base Mm Bd el ectrode ' ~4
< t éHfZ&IZn t he

is cnnndeted to the other end
conventional aurface~maunt-typ~a antenna 70) the capacity |oaded el sctrada

7a is Qrovided for mmﬂgm%mgth. However, the c naci ate
formed by this capacity | oad eci rede./a.can be incraased only by the
spaai fic xn~l uct~,3lg' capaci tﬁgﬁdo{é tt%e" 55?5“ 1°%nd the thickness t~f the
bans 71. Also? even if tk-~e i Breaante favensien melatesotooacduiyentsa 30
rreandg_ri ng shaloes iiﬁdmggr-tyﬁhimmembhaﬂ@gé fhé&fenhlaeror ¥s8 B 2303 Z
,. radiation electr resonates . at _a predeterm ne vel engt h,
there are linitati o‘gnésiﬁll% ijb?aﬁfﬂoﬁeﬁ&“éﬁ@e%%d ?Fibé‘,s Bﬁﬁg?%@el ength of
the base 71 cannot trdephgneshoand A RASOOLAN [Lodwl dirfelsi Nekvork) acindve a

smal | size with thegeuneebt 067! editithne GRIRG (NP Gaal enna 70. Further,
communi cat i oggleqw nt hawﬁgsth conventional surface-nounttype antenna

70 incopor at ther'€in has t N Ty o5t t{’ﬁe’t‘h’cﬁkﬁ%&r&f t he conmmuni cati on
equi pment bei ng i ncapabl e of Apednugritdiomsd sordecenmmiunti-typhzenteims ARRY OF

TNT i(ijVENgr enr Accmfo%ntmhyriéﬂ 8.5 anmrﬁéhsﬁioefahid”&ﬂat RS 93! ?h&\@{}&ﬁ&tp
provi de a 5urt aae- < ich is short.in |en an an in
t hi ckness gad whi c%ﬁlg éggtf‘g#gré%%nfb"a?gﬂgfI°"§it2’€, ”a‘ﬁﬁgﬁﬁnﬂ{urﬂ BA%%n
equi pment havi ng t & 9&nEhid SRR aaTaRERE~tYPa ankeinay 20t Whthbovempngl ot her
obi eg:éI sEjl accps di ntg_'uthb_etasm.ct mfgr?hgdpﬁgswmt tiiﬂl\ieﬁh?oﬂndtb%&éé _
provi ded a currenti i pg=type, surfaces pount -type antenna, conprising a
radi ation el ect rode&g#gnig%%és{%ods g:l’tai'a}"ngl? PEhEINEFESR: ta o%R 14 9% 4
si denays U, in whi dBeoRadéntion ejmetradd Theand Her omedend shothe gownri t ed
and a power suppl y seppi otlecd:2iac 9l | h89 Eohd Ui bh@Nefid COlE Al S of
radi ation el ectro n syppl v el ectrode formed w a aat -
t her ebet ween on on?%algﬁgg\llj\ﬂ‘acg’p(&‘fapécbﬁge{?ﬁfé’ Srestypdects riw taxmed on
magnet i ¢ subd? ance thehethexiend eurflacet 7bdeotarkthet baspone) wddH Yeslarqicyode
tbein connected to qogaeanﬁimmﬁaaksag&,ﬁaa%\aertoswglXtﬁ&: r’gnné:lldt the

e base.

respectively, formed one ol AL 44305, O ¢

in the conventicnal surface-mount-type antenna
70, the capacity loaded electrode 74 is provided for
25 shortening the wavelength. Howaver, the
capacitance formed by this capacity leaded electrode 74
can be increased only by the spescific inductive capacity
€r of the base 71 and the thickness of the base 71.
Alsa, even if the radiation electrode 72 is formed into a
30 meandering shape in order to increase the length of the
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2 0F E B'2003 - 3 According to another aspect of the present inventildnfEB 2003
thereis provided a current-inducing-type surface-nount-type antenna,
conprising a radiation electrode arranged substantially in the shape of a
letter L or a sideways U, in whcih one end is open and the other end is
short-circuited, the radiation electrode being forned extending over one

mai n surface and at | east one end surf ace of a base nade of a dielectric

or a magnetic substance, a power supply-etectrode formed on one main

surface of the base with a gap bei ng grovi ded between the radiation

el ectrode and the power supply _electrode the radiation el ectrgde and the

power sug‘iﬁ@l ¥R Y dénn¥BLER tBESPRR beMdiHy taerﬁFﬁ PLeRBIaSRowner
ly t | t f d th d f.the b
Actor i ngr Ve LEngT espﬁﬁe'ﬁégeﬁt {ﬁ%aﬁ'%%gﬁtneﬁsgﬁﬁ}% HEs %1% B0Rded
at t h t
Cher o1 SHPRT %ﬂigtn R R A g ELE T L 2

ool aeg T Sfc?@%‘ ally 4 'é" afeffggfe 0 adetier L ghogysideuays dhisn,

end surfagces, llpgtﬁe Stubf%ogoe@&te h@ el NCreasenthe re,e)onanceuitv?ﬁgt,ength

with respect to t e chip (base) size since a capacitance simlar to a

| oadi ng C&ﬂﬁmﬂycael&@rggdlpeéﬂeeﬂawﬁgoeﬁa éaﬂvéﬁﬁibﬁalOEuEh§céaﬂbﬁ£{:0“
el ectrode and the grounding electrode, it is possible to increase the

resonanceyswebanghhacevan fncdbperacddi shkaetinneans that dvaebalche S eguency
ks ande fixed, it is possible to decrease the chip (base) size. Therefore,
a smal | -ﬁ@%m@trdﬁc&mﬁmumpmtardremmnt bedng dn2@P3ble beé beahgzed,
and thus aomuni Cation equi pnent hawi ng the same nounted therein can be

fc~r~tted&md o shal$mzll ein thizabove and turthes objects, aspects anc~

novel featu-~tea ofm”@wkmggone nore appar ent 5 fxom t he
foll owi ng detail ed descripti ea |ntonr th the

acconpanyi ng draw ngs) H ELI#%“FE’X od gﬁﬁcw%pﬁ'“?tl is a
perspective v~, eV anpvantion fo @mddﬁentsura@matetmmmpewambhnna
according to i0 thespeseptid NWhgichObhY fith 52 ltme:a sgy'a@ %&cheaégﬂcax
circuit diagra-~t oI the SY! face m)ggt }_%/% nﬁeenna s \/\g+ ig. 3
is a perspective vigh %‘? Y& F5218 & Fergrnicatiqn APt type
ant ann~t accor di nghﬂblﬂmeﬂm@m moupted ithereling. . 4 is a perspective v~, ew

of a third enbodi ment 0, ~ a surface-nount-type antenna according to the
present invent® oRSh2 bpve Fge 8 Pyea%%m'ofa%oﬁ%&ﬂﬁ hto one

vent GREeYy 87 Phe S R e PR be f SRR TPy Grger LS (AFRHAA fent ot B

surrace-{Ipunig{YPe AN §1R2a3CCALALR | Be i LS 888££1EEH{S U Q8iation

electrode arranged substantially in the shape of a letter L or
a sideways U, in which one end is open and the other end is
short-circuited and a power supply electrode for exciting the

radiation electrode the radiation electrode and power suppl

‘electrode formed with a gap_therebetween on one main surface of

a base made of a dielectric or a magnetic substance, the
radiation electrode and the power supply electrode being

connected to a grounding terminal'and a power supply terminal,

respectively, formed on an end surface of the base.

|
)



Fig) 7 is at pe7rspective view ol ao~unication equi pnsn~ having the 20 FEB 2003
surface-nount-type antenna nounted therein according to the present
invention; and Fig, g~is a~ perspective view of a conventional 30

sur f ace- nount ~t ype ant enna. 2 0 F E B 20@3 DETAI LED DESCRI PTI ON OF

-EMBODI MENTS OF THE | NVENTI ON she prefexrod enbodi nents oz tna present

invention wll be dQSCribed below with reference to the 5 acconpanyi ng
drawings. Fig. 1 sh4ws a surface-nount~tygpe antenna 10 according to a fixst
erabodi nGht of the present invention. ~ radiatien~electrade 2 in the shape

of a~ letter z is forned on tha suxtace of a rectangul ax base 1, nade of a

di el ectric oraccdmiine it sHBsharcBspOEttde tHE prekane- ThYBLe {yRe BHd.enna
10. In the L-shaped radiation el ectrode 2, a short-circuit end Za thareor

i s positignatwaiana sherdertddadlicinghayper Eageaé-hbenbasgpd . arie dfid), body
Zb thereat extends straight to tho other short e(ge opposite said one short
edge anctdwendissiatg ra ghddsangles ¢ beetrisde domnh e eswthst end ierldsy i1 thed
direction, and an open end 2c is positioned at one corner of the surface of
t he basesllapellg shoetterrbuwdtr emd@waghs Uheim adiaih ameeleadt Lodepén iznd
connected to a grounding termnal 4 formed on one end surface of the base 1
and ext éius whieyr #nceds shoriceirguisstl, bharradiathomoekectrode \ber

supply eleG.rode 3 iis connected 25 to_a power supply termnal. 5 ~rhich ig
formed oGt SiRf Sufesce oee RE Baéée}eﬁgaléx‘?‘énﬂsm%%n?%c radst@ndece

t hereof . This_ power

I | ectrode .3 and th d 2c of th
xad~. nt %28 % Urpé’dlé's ugiae% etrg)(ﬁ%c &ggﬁfil 9%2858e§a§8e%§§ aa?g? e §°a~%ﬁ1d ars
Leciricofil d- : o onaci . ) & . ot q.
o) otr! Syl & BOUPLER Yl A SaP SR ARC O SALIRA M LOER: RS didtance
each ot Nfuet BuPaPy Je100e0UEE) H\Chad it o 01 €cfr i@ 00aS okl -%Jew't
end poxtion 2a oP the radiation~electrode 'S I nductl! VE, f

cvupl i ~ngids sraldot MEWE 16y @afedtded N ROWRFoHEIRIY X rrBiGid10d8,:8 Aand
the open end 20 are apaxt from each ether) since the surface s ~cunt-type
ant enna pbwent selpplly neahinal he rdegeee ioklooupfotmety) ioh | angeheAn end

equi . ~ral ant electrical circuit dxagr~n of this enbodinent is shown in Fig.
2. In Fisprince effertdiecdaset.t er ~ denoted the radiation inductance of the

According to a further aspect ¢f the prasent
invention, there is provided communication equipment
having the surface-mount-typs antenna mounted therein

In the present inventien, ae described above,
gince a radiation electrode substantially in the shape of
a letter L or a sideways U is provided on at least one
main surface from among the main surfaces and the end
surfaces of a base, it is possible to increase the

resonance wavelength with respect to the chip (base) size, and
since a capacitance similar to a loading capacity is formed
between the open end portion of the radiation electrode and the
grounding electrode, it is possible to increase the resonance
wavelength even further. This fact means that when the frequency
is amde fixed, it is possible to decrease the chip (base) size.

Therefore, a small-sized surface-mount-type antenna can



| O radiation el ectrode 2. Ref.exence letter R dtnotes radiation resigﬂah@%ﬂma
Reference letter ed denotes capacitance Wich is fornmed nmainly between the
epen ad portion 2G of the radiation electrode Z and the power supply

Q ectrode 3. Reference 7,etter Cg denotes 15 cagacitanoe which is forned

iri the gap g. Ref~~~~e ~etr_~r C d~npt Ag CdbaC tFl | 7Ce between tag,

radi ation alectr_ de and c~rou~, zn tfi~i s enbodi nent, ai.nce the radiation
el ectrode 2 bends substaxttia3ly irt thHe4shape of a letter Zo L which
inGoases its length, the radiation inductance L is increased. Therefore)

as described above, a small, ship (base) size eah bo achieved by itself,

and ' Che above-described capacitariee Cd is increased by the capacitance

| oadi ng af fect of t%hq_agg_q_gegndaggr{%m c%camu;ics’eyénd&&umgmamawaa the

sma~7. 18r si ze. Nex, a second

t h~a iesent ﬁ\ig kgn will be
described ba7.ow v#ae PenBtefcER R cFanS beAfPQBFQt R A &R
substantially shaped |ike aThedabays dahndrmirahpowebjechpl asrdestisr 8ud 23 are
formed on 30 the %&Jﬁc%ﬁfwﬁeﬁe%aﬂ%‘lﬁfvﬁ%@%uzﬁilﬂagé‘ccﬁﬁe %di‘eehﬁfaﬁféﬁt or

a magneti c aubstanoe ; rface-nmouttype antenn

t her ebet wee. A. 11 %’FRSH*J"& F@&F'P" A9 %P‘c}fedt H&SF‘é&ng?'bn‘%’é&ﬁ"%dg"zz is

~ 0 F E B 2003 posténmedamnwihh sherdcesganyinghdravwkiigee of the brio 21)
and a main body 2zb thereof extends straight to the other short edge | acing
said one shoat edge and bends at r|oht anoI- there extending to one
corner vi a | ong SBREES DHASEATI AL ok g s g#ge acrd further bends at
ri ght angles there and S~xt eni@s al Qagatﬂsms;:lemtg.vedgepuaoﬂ arfiopsdn end Z2c
t hereof i* positio oXle Le rotels | | ~s
aresult, the radlgﬁ Eilé:ci&r é Ekk?%&%%%Q&%S?gﬁ%ﬁ f@éu n tiﬁ‘gggﬁape
of a |0 side®ays Uthﬂnl'mtt éP"F’GDH"’éhd zZa~ of the xa~di ation el ectrode
2~ ~tnd the power suppl y el etigr,ode {83anrequpsiient edkptzbomeotiortwid a~

groundi ng term nal y | Regh &R O FeRd
surface of the 15 %‘a%g&r%\&e%\%grwghp%@oegr gEgé and tba ope% end

22a of the radlatléh el ectrode 22 are equivalently spaced by a di sk~ance d
in the sanme way as in the fmigt enﬂedanpctspm:tianecvalewwfle aéd¢andd- coupl ed

vvitha24c cita s PRkl %@E%@nn&hﬁomﬁa P! Y
el ectrode 2 Il?"gnd tﬁésr %’é'ﬁ on e g%t;l?gﬁ b%%l arc osgs? to e8~ch otfﬁer at a
gap g; however, sikee PreSeMordnvENEdAR: and portion 22a is inductive, the
degree of coupl ing is snall.rigaanwisl a)peyﬁ;mdﬁ:.\teh&ipmf supipind 25

ei ectrvde 23 and tQSb{BB% E{CLLZ%C s%?a@gaﬁémn{t{% QLA2X acSbite

surface-nount-type an egree of coup |ng is
i arge. This enbedi thenPreseny (inMentd@®sae described above, and its
equi val ent eageectrical cixcuigigli &grianai peﬁs)pmtﬁ\tearvm Efga -£owdtilch i s

referred to in the i L LAl Ritlennas ggpm{ (i;thh
the radi ation el ecteiﬂ%)° eiaég%g%t ;r!;r;%rgﬂa)? gﬁaped 1"l ke a Ixelttiaro ga E B

2003 _8_ L stio~wnthf Frgsent Inventie®iprovi ded the radiation el ectrode 27
substantial ly shaped like a mgievﬁyig W parapedtivelviast oteal ebfth of the

radi at ~. on el ectrode, 2 i
| arge as the S pow@?’bgé %f@t +€ udgggg g‘ﬁ%n?atg} opea%&%%g’k cSE%@ﬁ]get%
radi ati on elaft r odghe2presant - rar@teloese to each other. Thus, an even
smal | er size can be achi evedpeiemt 158 al parEfectiedivigm off chituniestiyn

nvention wi 11 ba dgRorlRgd BRI Gl W TSLSERLENESAE 9 abofina hdLod ! 2

radi ati on el ectrod&
therein accorqu to the present invention; and

Fig. 8 is a perspective view of a conventional
30 surface-mount-type antenna.




lett.r L arid a powex supply el ectrode 33 are formed on the suttees of 0 &EB 2003
rectangul ar base 31) nade of a dielectric or a nmagnetic substance, of a
surface-nounttype antenna 30 witty a gap g therebetNeari~ A short 15
ai.reuit end 32a of the radiation electrode 3a is positioned pn one edge
side v the suxfaae of the~loase A main body 32b thereof extends straight to
the other short edge facing said one short edge and bends from sai d other
short edge to an adjacent end surface 3*b2 and extends in one direction on
t he adj acent end surface 31b. positioned at an edge of the adjacent end
surface 31b. As a result, the radiation electrode 32 is forned
substantially in the shape of a letter L extending over 35 the surfaCg and
the end surface of the base 3 The short-cirGJit end 32g or the radiation

el ectrode 32 and the.power supELypeleft #edauadp aentesoectineiyvoonnent d to
a grounding term Supply term na ornmed on one end
surface vi' the 30 base 3~,. tHeeppoferralippbydthests ont t3id pedsthe open end
32a vi the radiation electro re. edul Nzsl.gr ggggg S d
ire the sanme way as~ Ty %ﬁg;’f‘ggé? %r'rb%c\r%r?f d EE&%"F (}Zeg%gi 2?1%1 %?2%

el ectric-ti~l B- couieePmESIy 189 capaeinthce F&g - f &r ARV HYF SRAESRERRE RS J.
Thi's embodi ment is iﬁﬁaﬂnhpaedgesophﬁnqiﬂmgd dlioat emoodime@sc peshedpbysdrite
equival ent el ectri alyghedlnCul b FASLHEIBS190ALEBAE! 9 1r7 end1@nagEPogld Ot S

and advantages as those of the fir Iment described with reference to
Fig. 1 can be rea7.letd®r Laigafermed| o \then suylace ol |2 T aGtADILAAT pRase
achi eved due to a |g gfadeapaciat aPeked0nil g af meghetid Nbetanaef ouftthe

enbodi ment of .t he pr i ti ' scri.pe i€ byh e
to Fig, 5. At"'Bart oﬁ"%eaf%éadPgﬁgnhgﬁ%\gﬁéoad@ag%s'ubggaﬁ'f&i); Fsya\ryﬁht ﬁégjé afée}pef
a sideways U and a ¢aatizosiepsl x2erhex ot ordtaerds 3 thefirdhdssaprhkiongd o
rectangul ar base 4lgn nsiie shioref cagdi 6f enid istix@aca oACtes imsaullst anseino= a

Zg;f g?e{rﬁunt-tgypéei %:gf%gﬁ&ﬁ%%g Ié‘:c\g%?ds?tstt%& et £56thae ﬁﬁt}t@‘}r hS'L-%JC&& e €nd
surface dﬁgéﬁeigasggﬁ , g n%|§rbo§$§Ez%ith% %§t3ﬁ§§§3?¥ﬁﬁght%f% ]%e
ot her 20 éhpé%gsur L8R Nk 8|dh ANe c3Rer L1 8d8eioRendaaf som s&h de i her sshort

edge to an en ace 41b adj acent thereto, extends in one direction on
this adj agesiteotes Wt asr 4brnchendsthe dleraho\wr wret hapedi sUrHaghagal n
at tl~e end of the adjacent end surface 41b, and extends on t2~3s Z5
surface atoAguac!| end edgeft heteofad At 0Rene ek A2de t hei gotohaepeasit itened in
the m ddXe or this long edge, As a result, the radiation electrode 42 is
fornmed supstandiay|tyermindk 4hapemad cn sngewayissVrfach thathe tbasxtisredsl
from t he exik@xds-eorfo thervanesynfateongheheofnd 30 surface thereof and
returns to the surface and exiegHar| na psyvadd eupplysebedtddec i tisefdrn@a of

the radiation elect(pdsd%32dchNGs PANE IUPR YeBhrfld HP *4aB'§ £xen0 F E
the short-circuit end portion 2a of the radiation
elactrede 2. This power supply electrode 3 is connected

25 to a power supply terminal 5 which is formed on one end
surface of the base 1 and extends to the resar surface
thereof.

This power supply electrode 3 and the open end
2¢ of the radiation electrode 2 are egquivalently spaced
3o by a distance d and are electric-fisld-coupled with a
capacitance Cd formed within this distance d. The powser
supply electrode 3 and the radiation electrode 2 are
closest to each other at a gap g; however, since the



respectively connected to a grounding te~airial 44 and a power supplyZ0 FEB 2003
termnal 45 fonaed an one end surface of the base 41. The power supply

el ectrode ~3 and the open end 5 42a of the radiation el ectrode 42 are
equi val ently spaced by a distance d i.n the sane Way a,s in the f irst
enbodi mrent and axe electric-field-coupled with a capacitance Cd :forned
within this distance d. This enbodinent is structured as descri bed 10 above
and is expxesaad by the equivalent electr@cal circuit diagramshown in Fig.
z. The same effects and advantages as those of the second enbodi nent
described with referanCe to Fig. 3 can be realized_ In particule.x'. the
capaci tance | oad~,ng effect is Iarge and an even 15 snaller size can be
achi eved. Next ~tth esab r

descri bed be|OM/MAf% ?iﬁ?ﬁrﬁ%6e $°£%¥§AKBJD°%SQH% %g@fﬁ@i équkgggenna
5D of this enbodlnéntindﬁnnxyq,stpﬁodequeﬁ ef caywpdingnd %I%%4¥bde 42d 20
farnmed by char~g~ ﬂg,ﬁmmamegf Ehehbals@.;é};l sprpubealedtﬁdéJm andathede 42

the f th enbod t t
oot fourth SThoC IR in e sbhfl Pl AR, behdE, SRPRE, |l dSERRLEL | "0

shown in Figs 2, amdunhﬂtmmn&emst %0 Zit%ﬁkF ddv aneddesthe dagyree @F the
fourth embodi ment gg§§11g§dﬂml’r&|§-g@eference to Fig. 5 can be realized.

Since, in particular, th,e radiati c i hape,
an even smal l er size can be bt ﬁﬂi\}%glg%g ﬁ%e%%@q Q%‘? geﬂg@d"{]%tlsn
whi , cl ~ the surfacthisuenbedineranisnahewnoin &80 @f- t BB Eb%ve%leﬁ?rﬁ%‘é&“

enbodi ment s are mwa&eérlﬂtahmw%na €841 901 HflUnATeRancd NGE the
sur face-nount -t ype agi gount ed by~

1
sol deri ng e3%undi 78 ’ﬁa‘f té'ﬁg p V\orR"éé?fpﬂ’Sfet 3‘1951% gaé %%mgf Ldet er ni ned
termnals {not shomﬁzehian seasisdange( or Ref exssissaletner 64t 9&1@!*'-941

C‘;n ”}[Jn' gatl 0 fﬂu' EEBEeltﬁche Sn:{x%ht he ?B?ﬁwtmdﬂﬂ@el&%@h@n thé adbéﬁ ldhd
e/.ectrode I n esaeo er S | r
PF8 JE IR phathrtod FRIBIATH 1r8 oM sl

| east one nmain surP§ NCas “and suxffaces og a
base, and a snal | BnbnlMasbe%%ﬁpd@eé‘ponB&CQraWQ)riQWeFEn@Ph“?Se a low

frequency. HG Ther%&gaeumém 'Jiﬁl%hf &gqneﬁﬁudlmrwiegﬁpxgdws~ bl e
to realize a snBllisize ugln - _ ' 1)_/_,pc’ehantenna

since a surtaoe~notf
occupi ed by commur & 15 haV|ng a surface nount -t ype

gn]g?nna mDU% eg therein is smil'dmst h_.usoame@w Nél riteS Rkl rsazeu&gny

| erent enpo |man xesent en copstru (S}

depart.ng trora th& §5£F°é gﬂa’%‘% é&#"f‘%\ &%%&rl %ﬁ?l%% leqttg&%ould
be 20 under 2®od t Mawhibh presenres jesnlepgths the Hadiatdent bn@mﬁ is

ezabodifients descrﬂsbsﬂcraaaﬂns mwbkeatwruea&ma asaba;arez sidle
pr esent invention i

int cqver . vario equi val ent
arrangenel ~ts incl ﬁ%& ﬁ?ln Ef’ff"ea S50 PP ﬁﬁ)ay%%gyof& fnﬂ’é dY Bh as -5
hereafter clai ned. aba¥esdeperified MPMD-FBMAQCQ:4S<|WI‘PQSQG by & orded the
br oadest x| terpre‘b@nbh@lﬁaﬁ@ea&é&r@”ﬁ?ﬂéﬁsoﬂ%e opeh endi poseidwnsg,
equi val ent m; uoturtgs and R {:
us ach ng an ®ven smallaxr size.
Next, a second enbodiment of the present
invention will be described below with reference to Fig.
3. A radiation electrode 22 substantially shaped like a
sideways U and a power supply electrode 23 are formed on
30 the surface of a rectanqular base 21, made of a
dielectric or a magnetic gubstance, of a surface-mount-
type antenna 20 with a gap g therebetween. A short-

circuit end 22a of tha radiation electrods 22 is




220 FEB20& - lz WRTr ~ CL~l~ IH 1. A current-i.nducing-type 70 FEB 2003
surface-nount-type antenna conprising a radiation electrode arranged
substantially in the shape of a letter L or a sideways U and having a first
open end and a second short-circuited end) a power supply el ectrode for
exciting the radiation electrode, the radiation el ectrode and power supt-~ly
el ectrode di sposed with a gap therebetmeqp on one nmain surface of a base co
~~risina at |east one of a dielectric material and a magnetic naterial,
said radi ation el ectrode and said power supplv el ectrode bei ng connected
resgectively to a grounding termnal and a power supply term nal disposed
on at |east one of an end surface and another main surface of the base. 2.
The current-indu0|ngiygshéaua&a@ggnauagttguyk Tt epmasotfxtaion Lhevbasei n
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base, a gap fpi ng ergy,,g g petween said povva r supply electrode and said

radi ati on el ectrode, sald ragdi ation,el ctr y
el ectrode being connected re cstqqulﬁ FB“ fg%ﬁg Qg g? m%#ii##g’qa power
supply term nal d.iedpctsedeo?R a tae pmlesummde( elec§rdd®add® armhe
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coupling is small. Meanwhile, even if the powar supply
ri electrode 23 and the open snd 22c are apart from each
othex, since the surface-mount-type antenna 10 itself is
small, the degree of coupling is large.
This embodiment is structured as describad
above, and its eguivalent electrical circuit diagram is
30 similar to Fig. 2 which 1s referred to in the first
embodiment.
In this embodiment, as compared with the
radiation electrode 2 substantially shaped like a letter
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the adjacent end surface 31b.
positioned at an edge of the adjacent end surface J31b.
Ae a result, the radiation electrode 32 is formed
substantially in the shape of a letter L extending over
25 the surfacs and the end surface of the base 3.
The short-cixcuit end 322 orf the radiation
electrode 32 and the power supply elactrode 33 are
respectively connected to a grounding texminal 34 and a
power supply terminal 35 formed on one end surface of the
30 base 31.
The power supply aelectrode 33 and the open end
32c of the radiation slectrode are equivalently spaced by
a distance 4 in the same way as in the first embodiment
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ape of a sideways and power supply electrode 43
are formed on the surface of a raectangular bass 41, made
15 of a dielectric or a magnmetic substance, of a surface-
mount-type antenna 40 with a gap g therebetween, A
short-circuit end 42a of the radiation electrode 42 is
positioned on ona short adge of the surface of the base
41, a main body 42b therecf extends stralght to the othex
20 short edge facing said one short edge, bends from said
other short edge to an end surface 4lb adjacent thereto,
extends in one direction on thi: adjacent end surface
41b, bends to the abova-mentioned surface again at the
end of the adjacent end surface 41b, and extends on this
25 surface along a long edge thereof. An open end
42c thereof is positioned in the middle of this long
edge, XAs a result, the radiation electrode 42 is formed
substantially in the shape of a sideways U such that it
extends from the surfave of the base 41 along the end
30 surface thereof and returns to the surface and axtends in
parallel.
A short-circuit end 42a of the radiation
electrode 42 and the power supply electroda 43 are
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a]caU]ca]ca]cAa]c%mdd(ﬂkﬂcAa]ca]cAa]ca]cAa]ca]cAa]ca]cAa Lﬂc“a]c“
U ca] cha LﬂCAa]CAa]Ca]Ca]C§§%3L§§§&i§§§#é'e ectrode 43 an Spen end
U] ¢/ a) WANMZVYANANS XAXP XK, SE Lﬂ
U c”al] ca LugAaLuC%aﬂ(g; the radiation electrode 42 ar equ vale tly spaced
by a distance 4@ in the same way as in the first
embodiment and are electric-field-coupled with a
capacitance Cd formed within this distance 4.
This embodiment is structured as described
10 above and is expressad by the agquivalent electrical
circuit diagram shown in Fig. 2. The same effects and
advantages as those of the second embodiment described
with reference to Fig. 3 can be realized. In particular,
the capacitance loading effect is large, and an even
15 smaller size can be achiaved.
Next, a fifth embodiment of the present
invention will ba described below with reference tao Fig.
6. In a surface-mount-type antenna 50 of this
embodimant, there is provided a radiation electrode 42d
20 formed by changing the shape of the base 41 of the
radiation elsctrode 42 in the fourth embodiment shown in
Fig. 5 from a line shape to a maandering shapa.
This embodiment is expressed by the equivalent
electrical circuit shown in Fig. 2, and the same effects
25 and advantages as those of the fourth embodiment
described with reference to Fig. § can be realized.
Since, in particular, the radiation electrode 4Zd4 has 2

meandering shape, an even smaller size can be achieved.

30 Next, Fig. 7 shows a state in which the
surface-mount-type antennas 10 to 50 of the above-
described ambodiments are mounted into communication
equipnment. The surface-mount-type antennas 10 to 50 are
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mounted by soldering grounding terminals and power supply
terminals to predetermined terminals (not shown) on a set
board (or a subboard thereof) 61 in communication
eguipmant 60.

5 In the prasent invention, a radiation electrode
in the shepe of a letter L or a sideways U is provided on
at least one main surface from among the main surfaces
and end surfaces of a base, and a small thin base can
respond to a long wavelength, i.a., a low frequency.

10 Therefore, when the freguency is made fixed, it is
possible to realiza a small-sized current-inducing-type
surfaca-nount-type antanna.

fince a surface-mount-type antenna can be made
very small, the space occupied by communication equipment

15 having a surface-mount-type antgnna mounted therein is
small, thus achieving a small size.

Many different embodiments of the present
invention may be constructed without departing from the
spirit and scope of the present invention. It should be

20 understood that the present invention is not limited to
the specific embodiments described in thig gpecification.
To the contrary, the present invention is intended to
covey various modificatiens and equivalent arrangements
included within the spirit and scope of the invention as

25 hereafter claimed. The scope of tha following claims is
to be accorded the broadest interpretation so as teo

encompass all such modifications, equivalent structures
and functions.
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WHAT IS CLAIMED IS:

1. A current-inducing-type surface-mount-type antenna

comprising a radiation electrode arranged substantially in the

shape of a letter L. or a sideways U and having a first open end

and a second short-circuited end, a power supply electrode for
exciting the radiation electrode, the radiation electrode and
power supply electrode disposed with a gap therebetween on one
main surface of a base comprising at least one of a dielectric
material and a magnetic material, said radiation electrode and
said power supply electrode being connected respectively to a
grounding terminal and a power supply terminal disposed on at

least one of an end surface and another main surface of the base.

2. The current-inducing-type surface-mount-type antenna
of claim 1, wherein the radiation electrode has at 1least a
portion of the L-shaped or U-shaped radiation electrode
comprising a meandering shape.

3. The current-inducing-type surface-mount-type antenna
of claim 1, wherein a capacitance is provided between the open
end of the radiation electrode and the powexr supply electrode.
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surface and at least one and surface of a base comprising
at least ons of a dielectric material and a magnetic
material, a power supply electrode disposed on one main
surface of said base, a gap being provided between said
power supply electrode and said radiation electrode, said

radiation electrode and said power supply electrode being
connected respectively to a grounding tsrminal and a
power supply terminal disposed on another end surface of
sald base.

$. Ihe currepnt-ipducing-typs surface-mount-

type a o) ifp th oW

elactrode and the radiation electroda are dispoged on

said one in face with t ispos t W .

6, The currepnt— indue cing-type ayrface-mount-
type antenna of claim 4, wherein the yadiation elgctrogg
as at st orti f the lL-shaped or U-shaped

ti act rising a nderi s e.

Z:. The current-induging-type surfage-mount-
typa antenna of claim 4, wherein a capacitance is

rovided betws t o nd the radiati e de

and the power supply electrode.

8. The current-inducing-tvype surface—moupt-
tvre antenna of claim 4, erain jation e t
is T-shaped and the open end is dispo n_ said
surface.

5. he t-i -+ face-m -

s U= arti o) wgh
s _of g dis the ' surfa
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te m9, w s of th

radia;ion electroda have a meandering shape.
12. Communication equipment compxizing at

leas ne of a omagnet i t
an electromagnetic frequency receiver, an antenna
o) a Q ter d
el B tann ising a_s ce-mount— e

antenna comprising a radlation electrode arranged
substantially in the shape 6of a letter L or a sideways U
and having a first open end and a second short-circuited
end, a power supply elactrods for exciting the radiation
slectrode, the radiation electrode and power supply
electroda disposed with a gap therebetween on one main
surface of a baso conprising at least one of a dielectric
waterial and a magnetic material, said radiation
electrede and said powsr supply electrode being connected
respectively to a grounding terminal and a power supply
terminal disposed on an end surfaca of said basa.

13. The communication equipment of claim 12,
wherein the radjption electrode has at_least 3 portion ot
the L- ed o =ghaped electrode com
meandering shape.

14. The commupicakjon equipment of olaim 12,

erain itance is vided betwaen (=) d of

the radjiation electrode and the power supply glectrode.



v f/ 10% & ()-!'", '10%k ()-!'", '10%/& ()-'1", '10%/& ()-!'J, 20 FEB 2003
110% /& ()- L "10%& ()-: ZA(B) B*B+B: B?BBBr S1!

L109%&' ()-! C@H10%V& ()-1!10%c& ()-) vlo%w&'()- 10[[ 10[[

10[[!S,1110% [ & () - BDD>EbEF"GMJ3rS1!!!Js 110%& ()-!!'E !10% & ()-!!"

110%n& ()-!'!1+0 109\ ()-!!'S '10%&!(3-"0

F109&' ()-!"GEEEEEEHIUT2! ' -#10% u- u&f() Y"

- #10908& ()-Y' @10% u&
'10%&&&'()-'JK6L7L8L9LF
10-u-u 10 u u'A~
109 () - W ' L
NRO%AA&'()-, { S -

RIBT0-

T ve antenna sin s ce-m -t

antenna comprising a radiation electrode arrangad

bstanti in_the a_let r ide

and having a first oven and a second t- uite
d, the tlon e e i var one

surface and at least one end surface of a base comprising

at least one of a dielectric material and a magnetic
material, a power supply electrode disposed on one main
surface of said base, a gap being provided between said
power supply electrode and said radiation electrode, said
radiation electrode and said power supply electrode being
connected respectively to a grounding terminal and a

power supply terminal disposed on another end =surface of
said base.
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22, The communication egquipment of claim 20,
wherein bhoth legs of the ati electy va a



