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Technical Field The present invention relates to an antenna used for a tag
. using the RFID ( Radi o Frequency I'dentification ) technique . Mre '
‘particularly, the present invention relates to an antenna for RFID which
has a spiral coil and will be set to amparticle. Background Art Atag is
known whi ch has an antenna and an I C chip, storing information about an
article to be nmanaged, electrically connected to the antenna, as a tag
‘using the RFID technique. By transmtting radio waves at a predeterm ned
frequency to the antenna from the REHREETIOMg antenna of an interrogator,
the tag is activated, data is read fromthe IC chip in accordance with a
read command through data comruni cation by radio waves, and data is witten
in the IC chip in accordance w i (@ nd. Moreover, a 1-bit RFID
used for sinplest EAS (EIectron%@TinﬁckgnggggiIlance) is constituted by a
capacitor and an antenna, which resonates by receiving a predeterm ned
frequency and detects presence or absence of an article under surveillance.
In order to mnimze the thickn . t he above conventiona
antenna for RFID used for the t:g ?J@;eléé;atﬁ %%?le%na formed by formng a
conductive wre ﬂ@?‘%e%‘érntta(iﬁvbﬁtggﬁeféﬂates 2o aM Ehtdhdsskeat kBg 4ayer
into a nearly squared spiral and attaching it to a base plate or an antenna
which is sptgghshigrerne 119 (RAAES6 FearnP9 1demts fMfcak icandbeshyEqlayer
formed by an alum numfoil or copper foil through etching or punching. In
the case ofMéré partacunarihe wwyeessheinention wel fifé¢s cbard anbennanaged
is made of a netal, the tag is affixed to the article by using a machi ne
scr'ew or t hfot iRFaDwhhieh ihaseatspigad spatemdailhdpasehitokaasartofcreio 10 M
and electrical insulating properties between the tag and article in order
to avoid the influences of the netallic article. However, in the case of

t he above conventional tag, because the spacer has a relatively large

t hi ckness, the interval between BREKFECHH AT&rticle and tag becones
relatively large, even if the thickness of the antenng, K can be decreased,
fnd a probl em ¢ HbFBBSoKROYE VPriePRAE APt AR AP 1 SERBAeSt Tt ¢ he
article to b n d, Th fore, t 0 I i obj ect
While the ot EFETBePE0nAREEE Shapet {e e T NG IR ENRIE D,

I nvention teoH%QHtQE ﬁpéﬁ@té’ﬂﬂémflé’,r LD 'ﬁ&r@%h@Rﬁkb%éanﬁ(&éXEd to
an article to be managed, w thout using a Spacer, I nd of
nmaterial Mgy NG e Y rdee colatrBs 2F td PreadePley@lided erefubhey! tyention
The present Tnvention relates to i nprovenent of an antenna for RFID to be
affixed to aheantietina £tem tthiecttdys coivied afdteanant @ncinter ddwgateord enna f or
RFI D has a conductive nenber which is fornmed into a flat plate and whose
back wil| behathgxedactivated pdabadisyead fznn theckf chbpdyn agcerdancemde
spiral so as to face_the conductive nmenber and at |east one of the nunber
of turns anditheé R4 soraRafstroudHbAash GUMHLIFAPEBY Z24I® BBYRF n a

predeterm ned_characgteristic val when t.he,coil bo is made spiral. In
the case of 2% daitARa"Fbrtek D g?‘et %i C&Jé’séﬂtaq?%‘gé/?%‘?\ ,Wlt% a¥rite

command. Moreover, a 1l-bit RFID used for simplest EAS

no matter the Ki

(Electronic Article Surveillance) is constituted by a
capacitor and an antenna, which resonates by receiving a
predetermined frequency and detects presence or absence of
an article under surveillance.

In order to minimize the thickness of the tag, the above
conventional antenna for RFID used for the tag uses an antenna

formed by forming a conductive wire whose surface is covered



fﬁe’body of a coil is adjusted so that a predeterm ned characteristic val ue

- can be obtained when the body of the coil is wound on the surface of a

‘conductive menber. Therefore, it is possible to reliably activate a tag by
transmtting radio waves at a predetermned frequency to the antenna for
RFID fromthe transceiving(transmtting and/ or receiving)antenna of an
interrogator. Mreover, in the case of this antenna, because the body of
the coil is aléeady.mou the front. of the conductive nenper. and. the

e doter m rEthran i heNTer PRa L At o) Frr 1Y R oo 5B LA T i

i eee Ty o AT RAaRIAE £t 1F S hdde iistd 20 Rl BREERRer VB Toh 1k S RPRE 0o, 1 °

Doy T nobf ey, ShARTEEs £1Y bRTRittns 'S4 o ShdRdEHle 1 40kE dited Sau! Mo
s cachd St AT Go BT (oL KLY I AL B0 I) b St fif 0 R90

In this case;

foil, or spiﬁaaheceggaca% E‘Q@%ﬁg&%tﬁ@%ﬁ@ag%ﬂﬁﬁt %éﬁfgﬁﬁ{&%ﬁr and

that the electrical resistante en | ongitudinal - direct ends
of the condgstpeandiR&] kAvae arWathde&f, Ity id heRrgkBdofo leigen be 5
S2 -4 or less. Inthis case, it is possible for the electrical

resi stance aptbeledialistingaavmdcleind sorex or tiesd ik *hntd itysetaingy ng t he
material and thickness of the conductive nmenber and dividing the specific
el ectric reaispacer favengracthecksesyidf)5 byo the mri arkdeskectanttal i s
possible to optionally select the material and thickness of the conductive
menber. Morénselatingiproosstbes Hehwade tdendag and artbelet pnuseder
conductive paint filmfornmed by applying a conductive ink to the back of a
sheet, plat®&9 @YoiéiFhﬁaaéfb¢e®Cﬁ%n@%n@@%tmﬁ%ah%%@r@%ﬂl%k%h as pol yet hyl ene
or pol yethylene terephthal ate and a conductive netal, plating or deposited

| ayer nmade of CJIQWevEr 4 hyEheFase AhkheabrveCcoyendiopal tagiRecaiseoi| of
t he nonconductive material. In.this gas it is.preferable to set the gap
bet ween thegﬁﬁnﬁ%%??ﬁehﬂ%n%e?eéigl%%fY g% Y e?%YEFQﬁn%R;?E¥$€ a
sheet, plat bl W . £ Dl f V. it is
possi bl o { coPEreeh hebeqh fic AEBEEAAR oo Hockel nilanusdd Brati nded by
the coil bogyegngr tihsalhiiaRids BRI antRHRAr chRt BESHed PEasaNdUSid Ve
menber and coil body. Wen formng a hole on the conductive menber

corr espondi Agptdisl &R NEHételpprdddurLfin htatoithebedy, geygoly fpedt £gdlys cur r ent
is generated on the conductive nenber due to radi o waves passing through

t he coil boflyomthe ardiycleitodeimasagsiher Thedeifora,stted tagaagecaitoese=t t 0 t he
coil body, and thus, it is possible to prevent the Q value of the coil body
f rom decr eagingj:glhaning abjectvieihlarhebprticle isebedngi bramsontedn
insulating material, or a material all ow ng - 5 electronmagnetic waves to
pass through, sudh ifsag RRISFE| of defp REESETS HRventios EPsBIPBide AR to use

el ectromagnetj c_waves i ng.through the hole of_the nductive, nenber,
and thereby?n{:?lréngef?sq {&?@ﬁvﬁfﬁ tcf?e‘gttggggf‘ge? ¥o‘—i‘/fe{f.'x%ft%8r ﬂﬁt?’(/‘é"r?fe when
setting a spft t] ] t duct i r. ahd.coil body,
because maghetid MPewed oREPRbuELERRD 4 HRERET o MR BTN BRAARL. Sort
magnet | ¢ Meghecy ah1 andk Bl AERSERY . o8 figst TEH SEOSIH 1y, can be obtained
even if the interval between the conductive nenber serving as an electric
conductor and the coil body serving as a coil is small. Moreover, it is

al l owed that the nunber of turns and/or spiral dianeter of a coil for

obtai ning a predeterm ned phgotoence o6 @l invetide Q value is al so

i nproved. Furthernore, an antenna for RFID in a second aspect of the
present inventi rhépsesesvihveagiohire liatescro Wiprbverehvoifeth amtenga f | at

pl ate and whose back will be set to an article and a coil body whose nunber
of turns anfénrREH ral bei afifirediso a&f) agtdd leoedectviobl iy ncanpeeted er mi ned
characteristic value while it is spiral and affixed to the surface of the
soft magnette aredfechipn tThe cadensfa £RE RMRMAF RoFORANCE dyetrmkR ond
aspect of the present invention, by transmtting radio waves while setting
t he ant ennaWichrdsafermed ipspriedlat Ddat® andwhefe hagdhwilé heerbbixed event s
radi o waves from passing through a netallic portion and thereby, no eddy

current is generated on the netallic portion. As a result, atag is
activated, a spacer has been previously required is unnecessary, and it



- 6" is possible to prevent the antenna from contacting with a nei ghboring
- object when the article is transported. In the case-of a soft magnetic
menber, it is preferable that the product of the magnetic perneability and
t he thickness shown in millineters of_.the_soft magnetic nenber be 0.5 or
nore. Moreover, it is preferable that a soft magnetic nenber be forned by a
soft magnetic material of any one of a rapidly solidifying material,

casting materlal rojlj terial rging mageri and |nter|n
rateri ol of SRR HARLART, o Fotinbpdy Whighars @ eeaplreuﬁpceﬁ el |

d |l : i _
it oo S b b LR

t | o
Film contai ff %}13 O‘%%% tl’-galsl 2 lafn}%r e'ezi_‘%og'}%o& ?L%t 5898%&@?, ggras of,a paint

Fur t her mor eob%éfjh% a@ﬁé&é@éﬁn{ﬁ’r{d @h??%\%t%?@?? Q/ari%’égﬁﬂ r%‘?.hg%cﬁr]] 18‘6’@?5' on

sheet obt ai ne errng a plura es nm a net
sof t - magnet ﬁgaﬁl g?f}:ﬁl!he surface of a base-material sheet made of _
plastic so that the es closely contact with each other. Furthernore, it

I's possible to UsetRe A £4afbeRha Tt iaslo PY he @@ itoi fvdhtich) ty of
fl akes made of a netal or soft-magnetic ferrite on the surface of a

base- mat eri shesbedy oBde 6ipl st adjeorédado ttigat | akpseddOsmhinednt act each
ot her, covering the flakes with a cover sheet nade of plastic, and adhering
t he base- natkarattehist iavaliurec gn\er olsbeined etpenhehe bedyed £ Bheceopl i on of

t he Draw ngs Figure 1 is atop view of a tag including an antenna for

RFI D of a fisstownboui et surfane of es@andurrdiviei sembrirgurBhere¢ore,
sectional view taken along the line A-A of Figure 1; Figure 3 is a top view
of a tag in&F t}élP@SW%F@m@é@b%@%‘@lﬁ%ﬁ%é&QWByr%rﬁ?@rmléitﬁé‘lgerﬁ%l?or med

corresponding to Figure 1 ure 4 is a sectional view o e antenna in
Figure 3 co‘f’g%§§o"f‘|ﬁlﬁ‘1d”f‘%flq3i‘ifg‘?3é‘eéi EHERCY te 5 ?eéPFSHBP ngV\BFID

correspondi Pg ¢ % ansce1v1ng (transmitting and/or receiving) antenna
of an interrogator. Moreover, in the case of this antenna,
because the body of the coil is already wound on the front
of the conductive member and the predetermined characteristic
value is obtained, the antenna is not influenced by the metal
in an article to be managed even if the antenna is directly
affixed to the article, and the characteristic value of the
coil body is therefore not changed extremely. Thus, a spacer,
which has required to affix an antenna to a metallic article,
is unnecessary, and it is possible to avoid the tag greatly
protruding from an article to be managed.
In this case, it is preferable that a conductive member
use a sheet, plate, foil, or spiral conductor whose both ends
are connected to each other and that the electrical resistance

between longitudinal-directional both ends of the conductive

member having a width of 1 cm and a length of 1 cm be 5 Q



2; showi ng

« ‘menber is

showi ng an
affixed to
show ng a

enmbodi nent .
enmbodi nent
t he acconp
affixed to
storing Sp§(
antenna fo

an antenna of a second enbodi ment in which a soft magneti

c

set; Figure 6 is a sectional view, corresponding to Figure 2,
antenna of a third enbodinent in which a soft magnetic nenber
an article;, Figure 7 is alq@p.view, corresponding to Figure 1,

case in which the body of a coil is quadrangular; and Figure 8 is

an illustration showing a state of confirm ng operations of a tag of an

Best Mbde for Carrying,Qut the Invention w, the firs
G haws ’pr é§eﬁf’l§n9éﬁ?vohtl éSdEQEF FBi@ per ogﬁw ?i}

an rawi ngs shown in Figures 1 and 2, an REID ta
E%%‘Sglﬂnf%?cé:%fbear?%ll &% a1 Y3dNe Ofe 5t %y o2 Yess gbtad

gl I QRIS B ReL 810 UEL YoRELEEL e hbnB

and dividing the specific electric res1stance (electrlc
resistivity) by thethickness, and it is possible tooptionally
.select the material and thickness of the conductive member.

Moreover, it is possible for the conductive member to
use a conductive paint film formed by applying a conductive
inktothebackof asheet, plate, or foilmadeof a nonconductive
material such as polyethylene or polyethylene terephthalate
and a conductive metal plating or deposited layer made of Cu
or Al layered on the back of the sheet, plate, or foil of the
nonconductive material. In this case, it is preferable to
set the gap between the conductive member and coil body to
0.01 to 5 mm by using a sheet, plate, or foil with a thickness
of 0.01 to 5 mm.

Moreover, it is possible to form a hole at a portion of
the conductive member surrounded by the coil body and to set
a soft magnetic member between the conductive member and coil
body. When forming a hole on the conductive member
corresponding the central portion of the coil body, even if
an eddy current is generated on the conductive member due to
radio waves passing through the coil body, the eddy current
is generated in a small range close to the coil body, and thus,
it is possible to prevent the Q value of the coil body from
decreasing. Furthermore, when an object to be set is made

of an insulating material or a material allowing

erbr&F@hce to

12 is
i p 13
an

is



I'C chip 13. In the case of the article 11 of this enbodinent, to a portion
- of which atagis affixed is formed by a netallic material. The antenna 14
of the present invention has a conductive nmenber 14a forned into a flat
plate by a conductive material is nmounted_on the article 11 at its back and
a coil body 14b forned spirally at the front side of the conductive nenber
1l4a. The conductive nenber 1l4a uses a sheet, plate, or foil nade of a
conductive material such as copper or alumnumand it is possible to use a
spiral el ecelectromdgnebicwnavesbbohpasgsthreugbangeckdas oa enebablher .
Moreover, as long as the conductive nenber 14a has conducting properties,

it is possiBepofdtednéiknbet W1saLksy WesHibddter nse ﬁéﬁﬁFerﬁﬁﬂégﬂﬁined by
appl ying a conductive, ink to the back of a nonconductive sheet, plate, or
foil 16 nmad¥ayesRASSHNY tdFough phealf pdnkhe Guphtataivg BeRRGYdr§Ndg it as
shown in the enl arged view in Fi is preferable that a conductive

N F 2. It
pai nt cont aFRepgPYr cFBS 6?“FFEkggggfoginﬁrt%9 Y7 apAP¥ Ve %urt hernore, it is
ible f h aduct i nber, l4da t ti tal . plati

Payer or dopRLPERGEAVERYY ARRRRCEEE LI 1 036 RaBRETeonBREBRE R thoa:

| at e, foil 16 [ h ' i nt
PLRe O T b AR e Sl 8 8OOSO lad SRGTRATOF, e "

ducti ' i h i ) 3 B

etting t heotn B neeghiden i vabSe BB AN 11 Sogtofashertet™ 1
interval behuRBBridtca HAGHWEA A JEARRSS i14a Felk £01 )i Bpeyn ob s gages, and
it is possible to inprove the g _ Qvalue of the coil body 14b and the

per f or manceegénanf aph€ et e M EQkiwedri the Roaldecahiie mbabekrhgeel@gfric
resistance for a width of 1 cmand length of 1 cmof the conductive nmenber
1l4a be 5 [eas]awrelexxic Tohadapitval anditthdadyillBbdysssraimgpaseat cobal coil
body having been used so far. That is, the coil body 14b is formed by

wi ndi ng a coatswatbppefongavenr i¥sés altowed ot ftdrermamiperr efotiings
unnecessary portions, of a conductive |ayer such as an alum numfoil or
copper foil apdiPrARIGadnddamehetioft ¢ /9 id| &k PbtaprdnIthPEadRtErBANAY or

t hi n-pl ate punching and for 'Eg a sg'ral. en the foil,bod 14b is forned
by an al uri POARFEARCEr LEoBBRI-LT B8R, Ehe RevALEEsir§Le® PRESYRTcoi I body
14b to the front duct i r.1 h insulating film
not shown )ir1cﬁ%%ﬁﬁ%ghﬁggvgﬁ%éﬁﬁggﬁg??ogoggI&i%Qgg%ﬁ?%@ﬁ%égggggtchaIIy(

connect ed WA gl SRR Vol TR srs&%%%@gfeysﬁbem%m% gﬁ%ﬂé&“ ve

menber 14a is formed by a nonconductive s , plate, or a paint
film netal jptat ANglaerpPLPOSAiEdicE bd REd 10he Betbaekaal athecsbeet,
plate, or foil, it is allowed to directly |am nate an alumnumfoil or
copper foil and 4 hwidubbagewhds ¢ rambeicofiduginy earglyent sppratedianeteor! ,
renove unnecessary portions of the alum num or copper foil through etching,
and direct! §ysfadpushedspo ras twoidbtsday al plredetermivedf aberatteneésaiianm num
or copper foil. The coil body 14b is fornmed by adjusting the nunber of
turns and/ oFasppruhiyeaket &8¢ t@irdk anl |affdaedi e $be parfacer edetbeni ned
characteristic value can be secured while the coil body 14b is wound on the
front of th&8°E5nWAEPRLAC MEMBBL - npnber 14a. The IC chip 13 of this

enbodi nent is diyecgtly adher onto,the cond ive nber 14a while it is
connected to bot#g‘h}%cweﬁgq‘@cﬁ FnBSBQalﬁf{ ll%qi‘?][lbt ﬂgrr@hesge&o h@SBftEnna for
RFI D 14 congti e j boye, J, Xl i y. 44b _to the
conducti ve §%ﬁ%@é%%%%§ﬂﬁh§$@%§$g€ ér¥§f?@%y%fﬁgag%%g§5ﬁggb@ﬁ%%ggé}yﬁbmever,
because the Lh-Ro 1 ' dj,Hst ed . t d L hed
characteris?%gt%QPugxgaﬁgggﬁggcg#eéﬁmﬂ?Féé?? F§r§%§n§£gﬁg%ﬁg’f?o%?f%f t he
conductive pegRetiddRembér FrfRSRHPHAILES %S{réébfﬁ’orﬁ‘(ﬁds\éﬁ?rﬁhﬁ:ﬂ%oh%ﬁ a2 by
transmtting fadi o waves at a predeterm ned frequency to the antéenna 14
fromthe traeggaelYengo2ti6NN@nd@ft ey dtif £m cut@lenth@¥nyenbbaeeder, in
the case of the antenna 14, the coil body 14b for actually receiving radio
waves at a pnetkhetenstatliérporeboy. | Asalar eedulwouadtay theadtbmated,t he
conductive nmenber 14a and a predeterm ned characteristic value is secured.
Ther ef ore, evepadér thas haermpredibuslyiregatingdali $ ivratedes syt andi £t
article, the characteristic value of the coil body 14b is not extrenely
changed. Therefore, a spacer, which has been necessary to affix the antenna
14 to a nmetallic article, a.s unnecessary, and it is possible to prevent
the tag 12 fromgreatly protruding froman article and to reliably activate
the tag 12 without being influenced by the netallic article. As shown in
Figures 3 and 4, by formng a hole 14c at a portion of the conductive
menber 14a surrounded by the coil body 14b, change of i nductances and
deterioration of the Q value of the coil due to the surface of an article



Wthin their tol erances when the surface is fornmed of a conducive materi al

- or magnetic material because the periphery of the coil is shielded by a

“conductive material. Mreover, when an article is made of a nmateri al
allowing radi o waves to pass, such as_ap insulating material or netallic
deposited film the sensitivity of a tag is inproved because it is possible
to use radi o waves whi ch pass through a hole but which cannot be used when
there is no hole. Figure 5 shows a second enbodi nent of the present
invention. is Ppgaibkle, tohprevert reherancenmnbren scoptagt Myurish 1@ and 2
are used to indicate the sane conponents. This enbodi ment uses an antenna
for RFID 24nghghheEhng ebaectovhenabiet et hehdels HransRAEL et ween t he
conductive nenber 14a and coil body 14b of .the antenna of the_above first

enbodi ment. I n tH $heasasenet /S0 THRAPPELEF NP ondirc 8 RE $EFIRN 19 4a and
S Pl ST TP AL s
Sol i di fy1 ngohar, PAmELL SRt e R e TRl rRgReRabopPipariBR 0Y o o il
a1 Teon: ot BEFE" ooy 73 ARPRRME B VAP SR MeorBRAChAbEE 0 |
the prOdUCtb8ffc%ﬁ§ed;%%{‘§t§&f1pﬁ%§ﬁ%@ibi h¥t8Pfal 3&5’52&0&5@% aheyws a1y

mllimeters of ~magnetic menber 26 1s O. I nore. Nbreover, as
long as theggelilipRINGt hEtERIRE] E8sbffgMIPEELS]) tdlisnPpanstdteafpr the
menber 26 to be a conposite material of "fine particles - 12 or flakes of

a nmetal or fergihgmanerihastant ©intebirednadbér bapaifan dndrplofusa proni
containing fine particles or flakes of a netal or ferrite. In this case, as
t he pl asti cpeftmahtogpnpagndtimt eteal, s$illscoossidétl, teendwsta ahkdymopl astic
resin which is superior in workability or a thernosetting resin which is
superior inFaedl abkidyi avncesofbreannetigrdiennite.f i Rurphermeres ihcldide
carbonyl iron powder, atom zed powder such as iron-pernmal| oy, and, reduced

i ron powder poasiblafortdigsoft magnghdsmamberdio bae GRMPQ ite€ R tREes2 0 be

fl ak bt ai d by fini, th ball m.ll d 1 hen,
moanani ol |92 1Y pRiales SEalakas of Smeralie hary e ARM RiAStic

| t en- net al G f AN - . | t.- h |
Tol |+ de i L Rl o8, H pafak (ATnPASRE P 1L6Q M PREEHL AD LR Y EE O,
flakes madeypfy ﬁef.tgiac;r PersQth: MEDRinEriSFd ) i@ id boks ik al fort

constitute the so magneti ¢ nenber 26 by an adhesive sheet obtained by
adhering fl akgfiet@ctiémsSel ftraCBe afn adhsaomspeétlostigeiedBgeadhiepligti c so
that the flakes closely contact with each other or constitute the soft
magnet i ¢ meahEu2fl ity afl frdkes wdde loefied maitadi o ofy ~magmedgiingferpiteal ity
of flakes made of a metal or soft nagnetic ferrite on the surface of a
base- mat eri &b theesunfaee off i dstsec- g arial sheet| aRds efopdationtact with
each other, covering the flakes with a cover sheet made of plastic, and
adhering théhéﬁééﬂ%éh%#¢%Fl§ﬁ@éYC@@GapﬁéWHHVQ?C%Hé@?rtog%¥ﬁ ermR¥ ¢ her nor e,

to use a conpound material as the soft nagneti nber ., 1t is possible
to formt heggo]ﬁ PREGHELECEO use 3 1%’@‘?%?538‘3% r%ﬁ’ébefcfgﬁ-mﬁ?% %r

i on- ol di ng. .t h 26. T f ' . hus_f or med
oo not eaRiFy ALY B i ANeq Fe0e iR AR LBk PR RIS PEE 2 L oLgh
conpared toqg ?.R{eitsé‘lﬁfggggé'ﬁ ;%fﬁ%\esf Tl led Y Rak heRE b pMRLeoues,

because finé par es of a netal or ferrite are"distributed into

plastic or EHQQQ:rheaf‘ﬁal?é§cil.Béthtc\%ﬁgrarc‘%rgfcﬁggtﬂéf‘?Eovb?*‘ingqme FRgIEL i C

menber 26 i s not conductive as e and eddy currents do not occur even
when recei viyighhkgBoleedsRBEY hAdEOoYeKESst YBPNahdeadnét ingoPRET C menber 26
is made of a conposite material, it is preferable to formfine particles or
fl akes so thakethatbhigknerses hharehé 8oeer4shoedrtbgsshern order to
prevent eddy currents fromoccuring in the fine particles or flakes of a
netal or ferrite. Moreover, as a plastic, it is preferable to use any one
of acrylic, polyester, polyvinyl-chloride, polyethylene, polystyrene, and
epoxy resins. In this caseeft hesthipkhensobf thaeDsawingsgneti c nmenber 26 is
not restricted as long as the el ectromagnetic shielding effect is

exhi bited. However, it is preferable that the thickness range between 20
and 3,000 umfor practical use.



In the case of the antenna for RFID 24 thus constituted, because nagnetic

. fluxes of electromagnetic wavesflow through the soft nagnetic nenber 26 at
‘a high density, a desired sensitive is obtained even if the interval

bet ween the conductive nenber 14a and c9i| body 14b is small, it is
possi bl e for the nunber of turns and/or ‘spiral dianmeter of a coil for
obt ai ni ng a predeterm ned conductance to be small, and the - 14 Q value
is inmproved. As a result, a spacer, which has been required to affix the
antenna 24 to a Megaréil iar bitde view ofiredessany lutihagtay ant emegpifevent ed
fromprotruding froman article to be managed, and it is possible to
securel y acRERIat oft he flizgtlembhotdhnentbefnghenprasanbdibyenhiongtal i c
article. Figure 6 shows the third enbodi nrent of the present invention. In
Figure 6, refereRégunandets a rreckimnals wiess &akenFiadongs thet dibej Adhcat e
the corresponding parts. An antenna for RFID 34 of this enbodi nrent has a
soft magnet P& FaA¥EE 26 fornmed into a flat plate whose back is set to an
article and a coil body. 14b whose nunber of turns apd/or spiral dianeter is
adj usted so as tBIOBFSiH 1F Br EOR{EGH I?J{jacﬁaga%"?%w RE APLPREENRAZ0R; 1 al
shape wound ﬁnd fixed on.the su&face Ef t he s?ft gnetic nenher 2@.
Details of PRESECPPBYGYIYFLTEFBEENE 838 48 fREMEDSEOBFSTRRNFTPYL tO
enbodi ment g&%gEQGISOft magneti c nenber 26 is the sanme as the case of the
second enbodiment. “The antenna for RFID 14 thus constituted is effective
when a predetermn har act.erd St4 G \al ol bre e
secured only th%ggﬁrglgc%oaﬁaég%%#cn@hﬁgeg{ r?;fhgp(ét étggﬂtﬁ %égﬁgglﬂggnenber
26. In the gagerebsbbadanyerparfigurBFhb 34, the el ectromagnetic shiel ding
of the soft nmagneticC nenbér 26 ensures that a predeterm ned characteristic
val ue can be rel raguye obt bs ne s emeibndle v iahd,i Xoigespendihgnia B4guget he
surface of a netallic article, and it is possible to reliably activate the
tag 12 by tRanshovingan aditennaves atsexomdedmbedimest imeduericy softhe
antenna 34 froma transceiving antenna of an interrogator - 15 (not
shown). Themegoeticamephesr iswAkth has been required to affix the antenna
34 to a netallic article, is unnecessary, the tag 12 can be prevented from
protrudi ng from BRIBFEi &1 ¥5 td IRETHANRde ¥ 1o4hd COr LiesPRHddny| &0t EigBERabl y

ti te the t 12 wit hout, bei i nf d by.th tal li. ticle. |
ot At g BobFad Hh g, & HHEPE Sl b el i B "
into a.nearhxgﬁl%gglﬂgmggkrgg §E§??edFP$e¥§rar£E ig,also possible to form
the coil body 5 nto a nearly elTrptrca splraF Shape, a nearly square

spiral shape shopiighpe i fHB& of v 9w 2RI peRididly é&‘?@@ur@lﬁ%h%ﬁ]hg' _
Exanpl es Next, Expéerinental ExXanples of thé present i1nvention are déscribed

bel ow i n dehachskogat WBfich theOCpongr ati ¥ecExanpsequadbxpgal A€t @hd Exanpl e
1>
Figure 8 is an illustration showing a state of confirming

operations of a tag of an embodiment.

Best Mode for Carrying Out the Invention
Now, the first embodiment of the present invention is
described below with reference to the accompanying drawings.
As shown in Figures 1 and 2, an RFID tag 12 is affixed
to the surface of an article 11 and the tag 12 has an IC chip
13storingspecificinformationwhichdiffers foreveryarticle

11 and an antenna for RFID 14 electrically connected to the



As shown in Figures 1 and 2, a coil body with an outer dianeter of 50 mm
. and an inner dianeter of 49 mmwas nade by w nding a.coated copper wre
“having a dianeter of 0.2 nmfour to five tines. Mreover, a mld-steel

pl ate having a size of 100x100 mm and a_t hi ckness of 0.16 nm was prepared
as an article and a non-netallic acryl’ié pl ate having the sane shape and
size as the mld-steel plate was al so prepared for conparison. As a
conductive menber, an al um num pl ate having a size of 50x50 nmm and a

t hi ckness oficOcRipnh3wasIiaffiexedseoof thesartacks 1df of ichis kendbstiémenpl, at e and
acrylic plate, respectively. Then, the L1 value and the QL val ue of the
coi | body wepea peatiicedobywidicteat tyg dfsf afEngedhiss foirmedooly aametagdlic- 16
surface of the alum numplate which is affixed on the m|d-steel plate, or
by mai nt ai nmagezipledeTle mMmeennat et vaf the tpresant dowesft idne kisurd num
plate. Thereafter, the values of L2 and 2 were neasured by directly

af fi xi ng t heopgnrtayeynembameda farnedintothélal mhat@bplaatendnrehves of f
fixed on the acrylic, plate, or by maintajni nglta predeterm ned, i nteryval to

the surface™dterialatsf e e thepgpeichenthAtekEfpPack 21l &ofPitmgnetic
menber was set. befween the cqil _bod d al um nu I of th eri ment al
Exampl e 1. %Hgysﬂ}? ﬁ%ﬂ?& FELfa Xrg’ﬁgglf 31’98%%%%&% ﬁgeaﬁoBg?‘éEFBﬂ?anet er
of 60 mm anlql a. thi ;Fgess of 0.34 mm whi ch was obtai ned by injection-nolding
a conposite rerg\PSFi made of 72% of carbonyl iron and pol yethyl ene and t hen
conpressing the | degy ife [ia h ily b .

Experi ment al Exgafrrg%le 1 V\l/gs Er%tﬂ%ﬂ%?é%l’lggg %o%%éc%' %ﬁt t(%{’htgli.ggcr)%%ce of
the soft nmagRaki 6f REBAKUEE e ﬂ@@éf‘i@ltﬂf‘cﬂ—%sv%}?‘ﬁeﬁf& them@humahiig of the
coil body by directly bringing the back of the so magneti c nenber 26 into
contact wthtthe poydiace eb ade d epitan elater setcaiddiwmvheset Bethpl ate
of the Experinental Exanple 1 or setting the soft nagnetic nenber 26 by

mai nt ai ni ngeadpr adet esmhereted Mtereaah other,. tMeredvem) wes dotgt he tRBeval ue
of the coil body were nmeasured by directly bringing the back of the soft
magnet i ¢ megbadugé ivemenben kbt has chndhetingbaopest iese il impaaaiblat e set
on the acrylic gl ate of the Experinental Exanple 1 or_ disposing the soft
magnet i ¢ ne#B&rthe memben d 4gytaheacAnAYCchiyecerirt fiHdy obhadnes Py

t her ebetween. Then, L1/L2 was obhtaine <Exper | ment al anple 3> L1 and QL
values and. Eppiianes candedtiye Indurt ths Fpdieot B §%iop ShrRer
simlar to in . t Loum foi |
havi ng a th%ggkgésog%giﬁﬁ] &gggﬁgggblg%é§g§gf§€£t%ga’é?ﬁﬂleﬁ%%ﬁgte of the
Experi ment ak oExaAPhe 1kt ek libhilingas detHIUed. + RO PG 3k agpl e 4>
L1 and Q1 yaleueg ang L2_eand Qzl}_\éﬁlj\gs of a codlﬂnl?L body were rreas&reed in a
manner sim Faguire phatid A sEppereraplal t Ex8PlnHucisRPbatih@t cantainm num
foil having athickness of 10 ~.mwas used instead of the alum num pl ate of
t he Experi nmpatr@ticExanpt ef akend fl $4l¥evasr dpfapmitead. Furthermore, it

is possible for the conductive member l4a to be a conductive
metal plating layer or deposited film laminated on the back
of the nonconductive sheet, plate, or foil 16. When using
the conductive member 14a made of a paint £ilm, metal plating,
or deposited layer, it is preferable that the nonconductive
sheet, plate or foil 16 have a thickness of 0.01 to 5 mm. By
setting the thickness of the sheet, plate, or foil 16 to 0.01
to 5 mm, the interval between the conductive member 14a and

coil body 14b increases, and it is possible to improve the



<Conparative Exanple 1> L1 and Q1 values of a coil body were neasured by

. setting the coil body to the surface of a mld-steel plate serving as the
“carticle of the Experinmental Exanple 1 directly or by maintaining a
predeterm ned interval therebetween. reover, L2 and @ values of a coi
body were neasured by di sposing the coil Tbody at the surface of an acrylic
plate directly or by maintaining a predeterm ned interval therebetween.

Then, L1/L2 was determined. Table 1 shows the above neasurenent results.

- 18 [ Tabl@valudrdfi theAxrrill body 14b and the performance as an antenna.
plateM | d-steel pl ateL1l/ L2L2Q2L1QL( ~, ~H) (~H) Gap

bet ween00. BBYIENELY, 6111 55 290efe xamb heirhhsitatbendleotric resistance for
body06071. 16325. 11. Z0431. 7971. 2141. 48245.51. 51134. 498 ~

WL. 8211. 6945Nifth70%49. anoowg . bersrtis @52, em ¢628e myxygtive member

bet ween01. 80440. 01. 7753B. 5102~ wal um num pl at eand soft

magnet i 06074033 $2. O 1422100

Nmenber 1. 2142. 18746. 92. 18244, 6100 8 2.33847.82.33047. 0100\ 4%Pg%p

bet ween00. 5418. 5e58PATa45EP Hh Usegnacgppventional coil

bod 6071..1B727. 71. 17227, 510]11. 21 4739..11. 49937, 310 ~,
W BD11. 76 Ay i DRERLITED Hotaba1 Birkaats s SR LAY 1 4bckp formed

betveend SR BEriE LI Bite a{iﬂi%%ig% PALIPHY JSEIED212. a6
boi voena. GOBITSY TSRS BRSREy FAR A, O condyctiyp layer such

body0. 6072 A6BATa Pin SR4P £3318dr 24 968371 ik kb b3R4In 8234196877 21. 8011
9. 3165V2. 4282. 96877. 21. 96324. 115 he nmeasurenent frequency used 13.56 MHz.

As shown i npldd & khdat thaanrge eﬂcﬁﬂm Ganpariat-iple tex puplcd ihg ahdwas f ound
that the value of L1/L2 was large, the change rate is large when directly
affi xi ng a ftoiidpdy spimlnet When the coil body 14b is formed by an
aluminum foil or copper foil, it is necessary to fix the coil
body 14b to the front of the conductive member 1l4a through
an insulating film (not shown) in order to prevent the coil
body 14b frombeing electrically connected with the conductive
member 14a. Moreover, whentheconductivemember 14a is formed
by a nonconductive sheet, plate, or foil and a paint film,
metal plating, or deposited layer formed on the back of the
sheet, plate, or foil, it is allowed to directly laminate an
aluminumfoil or copper foilonthesurfaceof thenonconductive
sheet, plate, or foil, remove unnecessary portions of the
aluminum or copper foil through etching, and directly form
the spiral coil body 14b on the surface of the aluminum or
copper foil. The coil body 14b is formed by adjusting the
number of turns and/or spiral diameter of the coil body 14b

so that a predetermined characteristic value can be secured

while the coil body 14b is wound on the front of the conductive



- 19 and a tag cannot be activated when the coil body is actually used for
-the tag. Modreover, the fact is clarifiedthat as the interval between the
coil body and the netal increases, the change rate decreases and a tag
cannot be activated unless the conventignal antenna constituted by only the
coil body is affixed to the nmetal surface through a spacer having a
predeterm ned thickness. In the case of the Experinental Exanples 1 and 3
in which an alum numplate or alumnumfoil is set between a netallic plate
and a coi | Bemperjl4ams Thrudd idP tl3e ofathésoembedimenthbe dgrecehinge of
L extrenely decreases . Therefore, even if directly affixing an antenna for
RFID to whi adhgrediontp dhepesduativemenbar lis Watleritspereonrpeieder is
adjusted so as_ to obtain a predeterm ned characteristic value while the
coi | body i §°wBakA Eﬂth%fsEPFa€%l6fb%dﬁo%ﬁhctive member is of fixed to a
metallic article, it can be cted that funcbionségf t he agten a_can be

exnibited and | cInfhe d?cﬁﬁfhtcﬁét Heh aneden £or eAbrof penSirbated ss™

ex d _ i | oh PUNBFFERTES

manet | ¢ medBer L ECR A fy TSR EOE RosT BBy BAkCe8 Mhelcddadiitffe & 0 1

forl and a GeiubebOdYs, | £1aSnEOUBeEBE; NP Yab UseRbrd B b2 HE R X1 T eTel y
fhe v anp

decreased conpared to the case 0 npar at | 1 an% the Q val ue

was i nprovef,gayRal efebubBetR8SEo9i BB&yE¥P€ri§EQ&§ﬁs€3@“@6e§hétQﬁd 3. Q
val ues are increased, |loss due to eddy currents are” decreased, and

charact eri spregeebrainadt enatat 0er bt I aF L1 U0V D& sEbaretiogrilénit he case
of the present invention - 20 in which a soft nagnetic nenber is

di sposed bet w&ond crptik € b€ ofeiHed o pdilc Bl comémbed \ 4 ai, ti twaspdoshpl & hat
functions of an antenna can be sufficiently inproved. Now, an Experi nental
Exanpl e shotwngelhah heract tvaaidihegtag ddtlniaasfsntilte iprge sadtioi waeas i on
actually operates is described belowin detail together with a Conparative
Exanpl e. <ERpefpi peadatemmanpiefseanenayiowd the Rgtersa 114nfrem theoil body
having an outer dianmeter of 50 nm.and an i nner dianeter of 49 mm was nade
by wi ndi ng 5X8BSFELVIBEPRRLGRRR RAVARGIALETEABREPT of NOE 2ShOWR bur to five

[ . A ' foll [ i,ck f 1Q ~, d [ 0x60
was. pr opar GHOREOHEE ontlcHR CCRERERE  C1ih ST Vad YUt ObERACHORY. tPoctly
as.pr epar 58 | Va6 ctly
connect i ng SRe PESIAT YRR A BEa Aleh aE R Rl e PR ReREy T cL 1Y

Experi ment al s EX8PRA &y Sl @S Y & a2 €ne>con8tt ibadyehber SpIE as
that used for the Experinental Exanple 5 was nmade in accordance with the

sane procedghg@saapredetbemence ehathetExpetideni Bhe Exanpécubed Moreover, an
alum num foil having the sane shape and sanme size as the case of the

Experi nent aThéxefipte, Seven bhH Gve dhntemiatld hisvdagechéysafEivatetoda anet er
as the alum numfoil and a thickness of 0.607 nmwere prepared. An RFID tag
was obt ai nedebglatieiarhiclee W Ichbcmsztteasitsmécwala@eogfthm@oaﬂumdmm foil
through the_ acrylic plate and electrically connecting an IC chip to the

coi | body. ¥hRsis pRE ?’é‘@r@ﬂﬁlvbhic@ﬁnlgﬁémo?ge’é%%‘?/r%é 8PAFKREJ Which has

been necessary to affix the antenna 14 to a metallic article,
is unnecessary, and it is possible to prevent the tag 12 from
greatly protruding from an article and to reliably activate
the tag 12 without being influenced by the metallic article.

As shown in Figures 3 and 4, by forming a hole l4c at
a portion of the conductive member 14a surrounded by the coil
body 14b, change of inductances and deterioration of the Q

valueof thecoil duetothesurfaceof anarticlearemaintained



- 21 by nmaintaining an interval of 0.607 mmfromthe alum numfoil was
-.used as the Experinental Exanple 6. <Experinental Exanple 7> A coil body
the sane as that used for the Experinmental Exanple 5 was nmade in accordance
w th the same procedures as in the case.of the Experinental Exanple 5.
Moreover, an alum numfoil having the sane shape and size as the case of
the Experinental Exanple 5 was prepared to forma circular hole having a

di ameter of 40 mmat the center of the alumnumfoil. A coil body was

af fi xed to Whthinrthedrotolpsanresi vaenibhe seriace olsufoned ahe circul ar
hol e and an RFID tag was obtained by electrically connecting an IC chip to
t he coil b0899d¢ﬁéVF§EQQ¥kﬂﬁ%ﬁ“@H§e6éHinﬁﬁ#W%ée%ﬁF§%é@@ﬂ?ﬁ%ﬂﬁ%ﬂmn1num

foil on which the ci.rcular. hole |s forned was used as.,the Experinenta
Exanpl 6 7. OBxHR Codrt 2 hirhded BY A CANUGIKF BAECE AL adatRRVERed f or

t he Experineptal Exanple 5 was de i n accordance.w th the sane procedures
as in the CHBERORMAE EXHRr 1 TalAIR O AnPrEcE LaRpALOYRIDI AR HALRF f o |
serving as 0 ct.i e i ) S as. t he case
of o ExperPieien SErAT anc ania e Baea Rt or P AR A i T ony,

i ron having higkness f; 3434, F . Sl . ' a soft
magneti c neﬁgéltrn’ \l/l;'gllée prelgcfalr‘g' : ?A co?laqbsgld@lzvcvgvs% ?‘?é‘g%etgg]l%ﬁéaygsé}%]g%e of
the al um nugpfid FLBNEUGEVESSNERIPRHEE tREGIdRh BoTe BUtHRThPochash Mas:
obtained by electrically connecting an IC chip to the coil body. Thus, the
tag, in whiph astlaknsenf thearanesi go neaber - 22 was disposed between the
conductive nenber and coil body, was used as the Experinental Exanple 8.
<Experi ment al ExbdgptesShoisesécdmilymbbéinaireodthdmtedesradi ivent hen.
Experinmental Exanple 5 was nade in accordance with the same procedures as
in the caseInfFidurébpetheesamé edandncenuieradeeas ian Filguriesuin dmd |
serving as a conductive nenber having the same shape and size as the case
of the Expe?i abatafedxbapirdEcaks phepiamre eemPeneRisit containing fl aky
magneti c powder was applied to the alumnumfoil and was dried to forma

pai nt film havi mgE® (GHRAHAED HUSES2aARREFIRAgEUs RE WMol iBgRRBIFR Fenber

on the surf prgcclothalun i tall, (B colt Refyous.ALibEd Lo ne
connecting ﬁ@mh&cﬁ'ﬂ&ah&éé‘fl %%Id& glgg%f {he da‘rﬁ\getdr{h ‘A’@'ttﬁlgb %ng'&g%ifé{ m

serving as a so magneti c nenbe s forne ween con I've menber

and coi | bodyp¥asmened am thesEXpes ) HelthtlseFAatRl 8s br theReshdRM Bhe Exanpl e
10> A coil body the sane as that used for the Experinental Exanple 5 was

nmade in acchesdbagd 4 ANdldiei ISBERY 0L edErfe 8amems BRosasEr ehetiirst

Experi mental Exanple 5. Moreover, a conposite material containing

car bonyl i r oemhadimgnt, t hepehitivefd@sSripiiamdia enizeted. 60x60 nmas
prepared as a soft magnetic nenber. A paint containing silver powder was
appl i ed to the bHekspreafierabdefduit thegedtimagnatd cmenkey a6 died a pai nt
filn1serving as a conductive nmenber having a, thickness of 0.15 mmon the
back of theP¥oRPhsPie fhterfh magpeebydrateniatyiguch as a rapidly

solidifying material, casting material, rolling material,
forgingmaterial, andsinteringmaterial of anamorphousalloy,
permalloy, magnetic steel, sillicon steel, sendust alloy,
Fe-Al alloy, or soft-magnetic ferrite and the product of the
magnetic permeability and the thickness shown in millimeters
of the soft magnetic member 26 is 0.5 or more. Moreover, as
longasthesoftmagneticmember 26 hasmagnetism, it is possible

for the member 26 to be a composite material of fine particles



- 23 body was affixed to the surface of the conposite material and an RFID

. tag was obtained by electrically connecting an I C chip to the coil- body.

The tag in which the conposite material serving as a soft magnetic nenber
-was di sposed between the paint fil manfl coil body was used as the

Experi nental Exanple 10. <Experi nental %xérrpl e 11> A coil body the sanme as
that used for the Experinental Exanple 5 was made in accordance wth the
same procedures as in the case of the Experinental Exanple 5 . A paint film
havi ng a t hxkiledesobfOa. iétain serfidmmy tas aadcphdaticver markiieer was faor med on
the back of a conposite material in accordance with the sanme procedure as
the case ofpaint Eigar pfiehipalingxaaptaindng hiae sagt itiles ¢5 Pedtesiodf f t he
conpound material. A coil body was fixed to the surface of the paint film
serving as aam%aahe@tﬁarermvbe%nmsmm 75 thg PAs toi of hbE COyPPEMBE ri cal | y
connecting an IC chip tq the coil body. The tag having,the £_ai nt film
serving as BRY&Hiiet iWfe 1feRDEFLRAC tRF RS Fh@rﬁbé?ﬁgéﬂtra? W RdeR 11,

<Experimental Exanple 12> A cqil. .hody the sane as that used for the

Spor | mont 45 ERRABRE 5L 0O HIFRPECR RBARGH I TERR WA dd es as
in the case of the Experinental. Exanple 5. A discoid fertite.plate having a
t hi ckness oﬁu&el&?fﬁranjd'pgle r{"gr]répts‘elrs of" m%o\ﬁ/gggﬁr%épgggafzﬁiécagégﬁduct ive

menber . Th;ﬂ%%én\ﬁﬁdyéﬁﬁéﬂ%ﬂﬁ% oxgé?ef: h%t%%iz%ﬁeg%déf'%mfcq{”te

pl ate and 4" 'was ained by el ectric connecting an IC

chip to theascgirlonQ%@fmalli% t agn¥ase et 3% ohNSokiee! | MRtein osdmalhe 12.
<Conpar ative Exanple 2> A Coil body the sanme as that used for the

Experinent ajt EéaEBEEiﬁlé/?@oﬁ&@ﬂ inBtate ok dengee MtiohbEhe] Sled® oPLAGRd €S as
in the case of the Experinental Exanple 5. An RFID tag was obtai ned by

el ectri cal Iy €anfrgtilgabove Gosigr by at el Taiil 1oy théhenddgmiaradiliv ut ed by
the coil body and I C chip was used as the Conparative Exanple 2.

<Conpar at i VEL s&xtaaTpingy Bhe powdielr ocyotha kst el tetndy byimadiing mo ldemt-etadpper
wire having a dianeter_of O . 2 mMmon a conpositematerial containing

car bonyl i rRAFtBAeR of am dkpashagpdiormr Rl brkisged FmorphmsAlleyY ti nes
was made. An RFID tag was obtained by electrically connecting an I1C chip to

the coil bdRALIHHR THP IHRT1RE LD RREMrobbi n-type coil body and I C chip

was used as theF%%%aerr?ntolr\ée, va)f]%rrrlplugi%g a plurality of flakes made of

a metal or soft-magnetic ferrite, it is allowed to constitute
the soft magnetic member 26 by an adhesive sheet obtained by
adhering flakes to the surface of a base-material sheet made
of plastic so that the flakes closely contact with each other
or constitute the soft magnetic member 26 by a laminated sheet
obtained by arranging a plurality of flakes made of a metal
or soft magnetic ferrite on the surface of a base-material
sheet made of plastic so that the flakes closely contact with
each other, covering the flakes with a cover sheet made of
plastic, and adhering the base-material sheet and the cover
sheet together.
Furthermore, to use a compound material as the soft

magnetic member 26, it is possible to form the soft magnetic



<Conparative Test and Eval uati on> Thi cknesses of the tags of the

. Experinental Exanples 5 to 11 and Conparative Exanples 2 and 3 were
‘neasured and L3 and B val ues of coil bodies were neasured by arranging the
-tags on an acrylic plate. Mreover, it s determ ned whether the taf was
normal |y operated by bringing the t r dhdeivi ng antenna 2la of the
interrogator 21 shown in Figure 8 close to the tag up to 30 mm Thereafter,
as shown in Figure 8, these tags 12 were arranged on an iron plate having a
t hi ckness ofratemimie2&ibyginjecfbonasotfitnardi cbmptéssdonemslidéngstized 4
val ues of the coil bodies . Then, it was confirmed whether the tag was
normal | y opaeabet 2. brIheysagtimrgnetin semberg2 artkumfozmgdodoeaenot
interrogator 21 near to the tag 12 up to 30 nm The neasured val ues of L3,
L4 and B, easidWdcraAekeevertibfitishdhdsdngsisodecsgasgs begpubfopbridle) is
listed in Table 2. [Table 2] Confi gurati onThi cknessUp%er st ageUpper stage
QEff ect of §PughGompAred taf 5t MAIRALI R e EQ HRRTA DY WaRRK nite.

(~H) Experi nment al Al um_num foi ] 0. 450. 5418. 5Cper.abl eEx | e ,

50, 567D BOpUPEBPEERp SHCRASE M SRR T 57 PF Tae Kesibs NP epd T TEEL I e 6and
gapl. 17227. 5Qper abl e erinental G rcul ar-hal.e0. 451. 12727. 0 r abl eExanpl e
7-provi dedl?%ﬁ?%@‘?%%‘# SRFQR TG LC oF rubber an% are 1nsu9%§:e% l:rom

foi | Exper i %%g'rcg'gxﬁgfu%% Qé%ﬁﬁ@e&cﬁeﬁeﬁ%‘iﬁgg% HUBLRELBL ive as

andl. 96922. al umnam PET I

pai nt 0. 71. 7§4§ﬁ?190§ﬁ&bé§£%aéﬁ¥ﬁer9éé 98 3R oBA430 BERCLABL CALLEL PLINY
foi | Experi nent al Conpound0.381. /9036. BOper abl eExanpl e 10mat eri al

andl. 820736h9@ae&f9agaeﬁeyugaaysp@wés. _
fil mExperi mentfal Conducti ve0. 50. 80811. 4Oper abl eExanpl e 1llpai nt
filnD. 78112. 8Qpewindh afhep ebifenaghéel ¢ intletniedmR61i54nddd 0F 3Peatpds etxanpl e
124. 26138. 9Oper abl eConpar ati veCoi | onl y0. 42. 96877. 2Qper abl eExanpl e
21. 2136. 8| nmpeeahhtConpaisatpgnefitatalble tppElrif 3SR r4QdesbbeER hakes
3coi | 4. 44960. 41 noper abl e The measurenent frequency used 13.56 MHz.
so that the thicknesses thereof are 74 pm or less, in order

to prevent eddy currents from occuring in the fine particles
or flakes of a metal or ferrite. Moreover, as a plastic, it
is preferable to use any one of acrylic, polyester,
polyvinyl-chloride, polyethylene, polystyrene, and epoxy
resins. Inthiscase,thethicknessofthesoftmagneticmember
26 is not restricted as long as the electromagnetic shielding
effect is exhibited. However, it is preferable that the
thickness range between 20 and 3,000 pm for practical use.
In the case of the antenna for RFID 24 thus constituted,
because magnetic fluxes of electromagnetic waves flow through
the soft magnetic member 26 at a high density, a desired
sensitive is obtained even if the interval between the
conductive member 14a and coil body 14b is small, it is possible
for the number of turns and/or spiral diameter of a coil for

obtaining a predetermined conductance to be small, and the



- 26 From Tabl e 2, it was found that changes of L and Q when arranging

. tags on a netal are large in the case of the Conparative Exanple 2 and the

-tags when arranged on the netal do not operate nornmally. Mreover, in the
case of the Conparative Exanple 3 , (_l_hil ges of L and Q when arranging tags
on a netal are small conpared to the case of the Conparative Exanple 2, but
the tags did not operate nornmally when arranged on the netal. It is
estimated that the above-described matter is caused by the fact that
because t heQ ntagnee iis- doprovedectAsra gfestld ,s@- sphred, bobbtin-hapdeasy |
coincides with the axial-core direction of the coil, radio waves cannot be
transm tt edregwhredhda rAfifsiceithiengnisnaanddotoad Mokl iy A1 ddched
fromthe direction orthogonal to the surface of a nmetal serving as an

article. | MRMCLIHI oA tagped iFeRF ey SRkeH A BrofrydipgpbERT Al v

havi ng a conductjv nber formed an alum.,pum foil and. the Experinental
Bl co 1ARHEE LS St BenAgerly A1 L BORBRUBLP e RERHErY AOTR i o
conductive paint_ fi A f.ound at_valyes. of L an are relatively
sl | bt Pread haeholE baidi tnklEtndEy KR sRe me BT Brtididh
operate normal | y,. eqven, it S .,f d t..val ues .of re

i nproved in the*clé;sl\{geo% ?’ﬁlé)wlfxﬁ:g% %ﬁ#‘% e@%@%ﬁ%’% %rfo&lhgegg\%s?ﬁ%a gap and
t he Experingf\; mpl ! { C bkC 18, d r he
al um num f ol %%tn%?ed Il?lolz%_ gr%";ﬁs,ng lg?ﬁgl ggﬁ@%%ﬁ%tﬁé %?grgrp{%qﬁgrg whi ch
the coi|l bogy fageté£ct |to fi xaeh fchddea %ﬂégﬁd}idmﬁ;yﬂatﬂwmr e, inthe
case of the Experinental Exanples 8 to 10 in each of ich - 27 the soft
magneti c menber ars a3tierhel AN RAT® Gandycithie eapbdimend dasl abedyt it was
found that values of L and Q are inproved. Therefore, in the case of the
present i nveagnenic membierh2a Snfmedragheta € lagnpdatesilesie batkekes skt
conductive menber and a coil body, it was found that functions of an

ant enna ar et@anf axt el e yandmprenih boRyr 1 e whese numbeho fohusnsfandvor
Experimental Exanple 12 in which the coil body is fixed to the surface of

the ferriteSpizdk Samatayr 46 adinrtedtmars conekhbain PrpAciminedat

| f L and further i d and the t t L1y,
Ther of or ¢, TP B GIGVEdEFl it BB ERLSHARS HORNE AR dd 68 Snddd body
can be S?Cuél?ldffé‘é 365‘ FHQUQ&E'm%ﬁe%WHSQBEE% el dJhg 9% 8rSOid Jmgnetic
rrenber, It was oun at a preaeterm ned cC aracteristi ¢ val e can be

reliably obiounqareyea Batel 88 ¢ @fagieﬁ?fl e ¥R sPUEHBEEi REnE al l'i c

article and tHe tag can be operated normally. Industrial Applicability As
descri bed abyeasofE GRIfHdttid tmenRPRESeRt thBVeahE0as the &l ast effestic
value of a coil body i's not extrenely changed even when directly affixing
an ant enna secendrembodimeartt.i cifhetantEnnmfiegeREFIMmNd ahepasarst itadd has
been required to affix an antenna to a nmetallic article, is unnecessary,
and a tag ckhelffeptévervieen frpredgtennings chayarhgrisbic aalaeg ofithea o be
managed. Moreover, a coil body is electromagnetically shielded by a soft
magneti ¢ nefbel RAY bt P cirfied @ Hahtidirossh elecigomagneaidiq body,
the Q val ue of the coi ody is inproved, adjust t of the nunber of turns
and/ or spi I‘%hl%ﬂ‘%‘ﬂﬂ é?% ot}‘ef tfé’%bir?rg)‘iﬂﬁﬁ/’-q d“ed‘h’ed:er med to obtain a
predeterm ned characteristic val ug becaqne ively ea and it.1is
PSS ble to el LALyE SRFRI THEBFRRBRaAn HAD Thaf ROt e o dReibuen | 1
affixing t e rﬁﬁ;ﬁl i rti E rnmore, by
affixing _t@%%agc{ﬂg(? éa@o%‘i@rraég%% ?Igangerpré)tel?cto anéfazfc‘%desq}écﬁecf’ at?’_;a ﬁ!;ieang a
spiral coi gpfwé’té 16y BURack oligkle $oLke TEUINBY FolRADEY dHdidy or by

mai ntai ni ng a predeterm ned intervaltherebetween, when transmtting radio

waves whi | eepdd ivhienta 891 A ERAMe ARtenABBal toéa ¥ bhigk8ce Y Ma{ENES are
not generated at a metallic portion because the soft nagnetic nenber
prevents thertasie, wadestf ienpeasshg tdreadhbiliyeagetiehktectporétapn.2 As a
result, a tag is activated, a spacer, which has been required, is
unnecessar yby enramsnfitaning riadlie wavesdet af pretiekteraidedt fresqpessy bie to
prevent the antenna fromcontacting with a neighboring object while the
article is thaasgenned34 from a transceiving antenna of an interrogator



- 29 CLAIMS 1. An antenna for RFID electrically connected to an IC chip (
.13 ) or capacitor and affixed to an article ( 11 ) , conprising: a -
conductive nmenber (14a) formed into a flat plate and nounted on the article
(11) at its back; and a coil body (14b);dormed into a spiral and nounted at
the front side of the conductive nenber (14a), wherein the nunber of turns
and di aneter of said coil body are adjusted so that the characteristic of
said coil body has a predeterm ned value. 2. The antenna for RFID according
to claimi1, (wedr shownle eTherefene, rasipachice Weckedashbernengguaredhe area
having a width of 1 cmand a length of 1 cmof said conductive nenber (14a)
in the | ongituRfRaX tdier arterpa 34 o amefalleigargicige HHUBRAGSFSATRFI D

according to . claim wherein sai d cgonductive nenber 4a) is a sheet,
plate, foil th& té&nigc‘f%‘? Re P§‘"¥6PF§8 gﬁ%‘ﬁ&%‘b@@ﬁ%ﬂ ré’ﬂ%iénaf"ét?:ﬁ%ﬁect ed

conduct | ve TEB: TERAGRy SARE cH G TR Foyhiq HeliaBisi REGLES CapRSi ng a
and dryi ng g VAEnEHE pigd IRETBEALEH 19 FHEChek Rk shaBkEerBhica o
the surface of In the case of the first to third embodiments, the coil

body 14b is formed intoanearlycircularspiral shape. However,

it is also possible to form the coil body 14b into a nearly

elliptical spiral shape, a nearly square spiral shape shown

in Figure 7, or another spiral shape.

Experimental Examples

Next, Experimental Examples of the present invention are
described below in detail together with Comparative Examples.
<Experimental Example 1>

As shown in Figures 1 and 2, a coil body with an outer
diameter of 50 mm and an inner diameter of 49 mm was made by
winding a coated copper wire having a diameter of 0.2 mm four
to five times. Moreover, a mild-steel plate having a size
of 100x100 mm and a thickness of 0.16 mm was prepared as an
article and a non-metallic acrylic plate having the same shape
and size as the mild-steel plate was also prepared for
comparison. As a conductive member, an aluminum plate having
a size of 50x50 mm and a thickness of 0.2 mm was affixed to
the surfaces of the mild-steel plate and acrylic plate,
respectively. Then, the Ll value and the Q1 value of the coil

body were measured by directly affixing the coil body at the



Said sheet (16), plate, or foil. 5. The antenna for RFID according to claim
1, wherein said conductive nenber (14a) is a conductive netal plating or
deposited filmlam nated on the back of a nonconductive sheet ( 16 ) ,
plate, or foil and said coil body ( 14 s wound on and affixed to the
surface of said sheet ( 16 ) , plate, or foil. 6. The antenna for RFID
according to claim1l, wherein the gap between said conductive nenber (1l4a)
and said coil body (14b) ranges between 0.01 and 5 mm 7. The antenna for
RFI D accor dissgfacedfatne alunhpneipd agendliehig afjxed ohdrhamibd-ateelti on of
sai d conductive nenber (14a) surrounded by said coil body (14b). 8. The

ant enna f or PRRtB,a@&obdi Rgingadnant 3, prindeeermingdf inkagnet i €0 nkder ( 26

) is disposed between said_conductive nmenmber (14a) and said coil body
(14b). 9. ASUEARERMRL fidie REPBiBIBRIITRM | FhegrRAdceEd the iR iuetREpL? 13) and

For med i nt o289 P3 VBFRUB-RHUT RN SHL e He Al the) OatLi PeBaRk. and

- 3L a COikh%%drféégg?tﬁggEE%gn%ﬁpag JJ&¥§hféQ%f8Le %ﬁ ﬁ%%érylic
plate, or by maintaining a predetermined interval to the
surface of the aluminum plate.
<Experimental Example 2>

A soft magnetic member was set between the coil body and

aluminum plate of the Experimental Example 1. The soft
magnetic member used a member having an outer diameter of 60
mm and a thickness of 0.34 mm which was obtained by
injection-molding a composite material made of 72% of carbonyl
iron and polyethylene and then compressing the moulded
compositematerial. Thecoil bodyof the Experimental Example
1 was brought into close contact with the surface of the soft
magnetic member 26 to measure the L1 value and the Q1 value
of the coil body by directly bringing the back of the soft
magnetic member 26 into contact with the surface of an aluminum
plate set on the mild-steel plate of the Experimental Example
1l or setting the soft magnetic member 26 by maintaining a
predetermined interval. Then, the L2 value and the Q2 value
of the coil body were measured by directly bringing the back
of the soft magnetic member 26 into contact with the surface

of the aluminum plate set on the acrylic plate of the

Experimental Example 1 or disposing the soft magnetic member



magneti c menber (26), wherein the nunber of turns and di ameter of said coi
-.body ( 14b) are set” so that characteristics of said coil body have
predet erm ned val ues. 10. The antenna for RFID according to claim8 or 9,
wherein said soft nagnetic nenber ( 26,4 has a value of O . 5 or nore in
the product of the magnetic perneability and the thickness in mllineters
of the nmenber (26). 11. The antenna for RFID according to claim8 or 9,
wherein said soft magnetic nmenber 26 ) is forned by any soft magnetic

mat eri al suéfh B¥ Baippadningonpre 9?@@%@@1@@%&&@%@@@ . rolling
material, forging material, and sintering material of anorphous all oy,
permal | oy, FhBRetl&/E2cEpS QbtRiReA- steel, sendust alloy, Fe-Al alloy, or
soft-magnetic ferrite . 12. The aptenna for RFID according to claim8 or 9,
wher ei n saj GE¥BFFiRgRhat; Ex 8r3{ 26 ) uses a conposite material. of fine

icl fl f I f [ d .pl ' .rupber , fil
O & paint cont S PG P AE NS PRACES G PN RE R ToPoRk e 13,
Th t j 0 .clal mB8 : I - id soft
mgnet ¢ napBerurede s SRAES A Ehouls dn BRBRE lensa) Wil e’ =°
I lit flak de of t.al f tic.f it h f
bt "5 basb- nht cPRAPSE AR e8GR uaCEe R Ba VR S b eRaese"arot i Sont act
each ot her.d4. 4Jbg A€W JPrtﬁzla@uﬁﬁ%%hdg"ﬂgtfeoofl'é‘lilg‘lé.%x rhertfler €in
said soft magnetic nmenber ( 26 ) is a |lamnated sheet obtained by arranging

a pluralityeghmblakes sRderLofr2 WBsaheOSr®RDAdqMRgNetic ferrite on the
surface of a base-material sheet nmade of plastic so that the flakes closely

contact eackErpéeimenvakrixgmphe 4+akes with a cover sheet nmade of plastic,
and adhering said base-material sheet and said cover sheet together. .ANY
. Ay. AY. AuYy. AY. Azk and @l vadoRsAand LY and QR vad ues Al cANR. Bode weZeAR A?. A

AR ACA?.A?. Ay AE L A2 A2 ) ) .
measured in a manner similar to that in Experimental Example

1, except that an aluminum foil having a thickness of 10 um
was used instead of the aluminum plate of the Experimental
Example 2, and L1/L2 was determined.
<Comparative Example 1>

L1 and Q1 values of a coil body were measured by setting
the coil body to the surface of a mild-steel plate serving
as the article of the Experimental Example 1 directly or by
maintaining a predetermined interval therebetween. Moreover,
L2 and Q2 values of a coil body were measured by disposing
the coil body at the surface of an acrylic plate directly or
by maintaining a predetermined interval therebetween. Then,
L1/12 was determined. Table 1 shows the above measurement

results.
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Q Gap between 0 0.541 8.5 0.567 8.8 95

57 zi‘i”flgzgyf‘”l 879 0.607 | 1.187 | 27.7 |[1.172 | 27.5 | 101

%% 1.214 | 1.547 | 39.1 |1.499 | 37.3 | 103

H

%5 1.821 1.763 | 45.3 1.749 | 45.0 101

= 2.428 | 1.905 | 48.5 1.879 | 47.8 101

- Gap bstween 0 1.855 | 33.1 1.969 | 22.0 94

4{13;: :i‘é’éu;‘;';‘::ﬁcand 0.607 | 2.129 | 36.4 |2.146 | 36.6 99

.E'%'. member 1.214 | 2.281 | 38.2 2.329 | 37.9 98

-

%33 1.821 | 2.456 | 39.9 2.507 | 39.1 98

| 2.428 | 2.586 | 39.3 2.549 | 39.5 101

0 Gap between 0 2.968 77.2 1.213 6.8 245

-é'; metallle gig‘e 0.607 | 2.968 | 77.2 | 1.359 | 9.3 | 218

;”%.' 1.214 | 2.968 | 77.2 |1.612 | 14.5 | 184

%”gg 1.821 | 2.968 | 77.2 | 1.801 | 19.3 | 165

© 2.428 | 2.968 | 77.2 |[1.963 | 24.1 | 151

The measurement frequency used 13.56 MHz.
As shown in Table 1, in the case of the Comparative Example
1, it was found that the value of L1/L2 was large, the change

rate is large when directly affixing a coil body on a metal,
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and a tag cannot be activated when the coil body is actually
used for the tag. Moreover, the fact is clarified that as
the interval between the coil body and the metal increases,
the change rate decreases and a tag cannot be activated unless
the conventional antenna constituted by only the coil body
is affixed to the metal surface through a spacer having a
predetermined thickness.

In the case of the Experimental Examples 1 and 3 in which
an aluminum plate or aluminum foil is set between a metallic
plate and a coil body, it was found that the value of L1/L2
showing a change of L extremely decreases. Therefore, even
if directly affixing an antenna for RFID to which a coil body
whose number of turns and/or spiral diameter is adjusted so
as to obtain a predetermined characteristic value while the
coil body is wound on the surface of a conductive member is
affixedtoametallicarticle, itcanbeexpectedthat functions
of theantennacanbeexhibited and it was found that the present
invention is effected.

Moreover, in the case of the Experimental Examples 2 and
4 in which a soft magnetic member is further disposed between
an aluminum plate or aluminum foil and a coil body, it was
found that the value of L1/L2 was extremely decreased compared
to the case of the Comparative Example 1 and the Q value was
improved compared to the case of the Experimental Examples
1 and 3. Q values are increased, loss due to eddy currents
are decreased, and characteristics of an antenna for RFID are

improved. Therefore, in the case of the present invention
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inwhichasoftmagneticmember is disposed between a conductive
member and a coil body, it was found that functions of anantenna
can be sufficiently improved.

Now, an Experimental Example showing whether a tag using
an antenna of the present invention actually operates is
described below in detail together with a Comparative Example.
<Experimental Example 5>

As shown in Figures 1 and 2, a coil body having an outer
diameter of 50 mm and an inner diameter of 49 mm was made by
winding a coated copper wire having a diameter of 0.2 mm four
to five times. An aluminum foil having a thickness of 10 um
and a size of 60x60 mm was prepared as a conductive member.
An RFID tag was obtained by directly affixing the coil body
tothe surfaceof thealuminum foil and electrically connecting
anICchiptothecoilbody. ThetagwasusedastheExperimental
Example 5
<Experimental Example 6>

A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. Moreover, an
aluminum foil having the same shape and same size as the case
of the Experimental Example 5 and an acrylic plate having the
same outer-diameter as the aluminum foil and a thickness of
0.607 mm were prepared. An RFID tag was obtained by affixing
the coil body to the surface of the aluminum foil through the
acrylic plate and electrically connecting an IC chip to the

coil body. Thus, the tag to which the coil body was affixed
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by maintaining an interval of 0.607 mm from the aluminum foil
was used as the Experimental Example 6.
<Experimental Example 7>
A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. Moreover, an
aluminum foil having the same shape and size as the case of
the Experimental Example 5 was prepared to form a circular
hole having a diameter of 40 mm at the center of the aluminum
foil. A coil body was affixed to the surface of the aluminum
foil so as to surround the circular hole and an RFID tag was
obtained by electrically connecting an IC chip to the coil
body. Thetaginwhichthecoil bodywas affixedtothealuminum
foil on which the circular hole is formed was used as the
Experimental Example 7.
<Experimental Example 8>
A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. Moreover, an
aluminum foil serving as a conductive member having the same
shape and size as the case of the Experimental Example 5 and
acompositematerial includingcarbonyl ironhavingathickness
of 0.34 mm and a size of 60x60 mm serving as a soft magnetic
member were prepared. A coil body was affixed to the surface
of the aluminum foil through the compound material and an RFID

tag was obtained by electrically connecting an IC chip to the

coil body. Thus, the tag, inwhicha flat soft magnetic member
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was disposed between the conductive member and coil body, was
used as the Experimental Example 8.
<Experimental Example 9>

A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. Moreover, an
aluminum foil serving as a conductive member having the same
shape and size as the case of the Experimental Example 5 was
prepared and a paint containing flaky magnetic powder was
applied to the aluminum foil and was dried to form a paint
film having a thickness of 0.2 mm serving as a soft magnetic
member on the surface of the aluminum foil. The coil body
was affixed to the surface of the paint film and an RFID tag
was obtained by electrically connecting an IC chip to the coil
body. The tag inwhich a paint film serving as a soft magnetic
member was formed between the conductive member and coil body
was used as the Experimental Example 9.
<Experimental Example 10>

A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. Moreover, a
compositematerial containingcarbonyl ironhavingathickness
of 0.34mmand a size of 60x60 mmwas prepared as a soft magnetic
member. A paint containing silver powder was applied to the
back of the composite material and was dried to form a paint
film serving as a conductive member having a thickness of 0.15

mm on the back of the composite material. Moreover, the coil
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body was affixed to the surface of the composite material and
an RFID tag was obtained by electrically connecting an IC chip
to the coil body. The tag in which the composite material
serving as a soft magnetic member was disposed between the
paint film and coil body was used as the Experimental Example
10.
<Experimental Example 11>
A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. A paint filmhaving
athickness of 0.15mmserving as a conductive member was formed
on the back of a composite material in accordance with the
same procedure as the case of the Experimental Example 10.
The paint film is peeled off the compound material. A coil
body was fixed to the surface of the paint film serving as
aconductivemember and anRFID tagwas obtainedbyelectrically
connecting an IC chip to the coil body. The tag having the
paint film serving as a conductive member was used as the
Experimental Example 11.
<Experimental Example 12>
A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. A discoid ferrite
plate having a thickness of 1 mm and a diameter of 60 mm was

prepared as a conductive member. The coil body was directly

affixed to the surface of the ferrite plate and an RFID tag
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was obtained by electrically connecting an IC chip to the coil
body. The tag was used as the Experimental Example 12.
<Comparative Example 2>
A coil body the same as that used for the Experimental
Example 5 was made in accordance with the same procedures as
in the case of the Experimental Example 5. An RFID tag was
obtained by electrically connecting an IC chip to the coil
body. The tag constituted by the coil body and IC chip was
used as the Comparative Example 2.
<Comparative Example 3>
Acoil bodyobtained by winding a coated copper wire having
adiameterof 0.2mmonacompositematerial containingcarbonyl
iron having a thickness of 1 mm and a size of 40x40 mm ten
times was made. An RFID tag was obtained by electrically
connecting an IC chip to the coil body. The tag constituted
by the bobbin-type coil body and IC chip was used as the
Comparative Example 3.
<Comparative Test and Evaluation>
Thicknesses of the tags of the Experimental Examples 5
to 11 and Comparative Examples 2 and 3 were measured and L3
and Q3 values of coil bodies were measured by arranging the
tags onanacrylic plate. Moreover, it was determined whether
the taf was normally operated by bringing the transceiving
antenna 2la of the interrogator 21 shown in Figure 8 close
to the tag up to 30 mm.

Thereafter, as shown in Figure 8, these tags 12 were

arranged on an iron plate having a thickness of 1 mm serving
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21 near to the tag 12 up to 30 mm.
The measured values of L3, L4 and Q3, Q4, and the effect

of the operation (operable or inopereble) is listed in Table

2.
[Table 2]
Configuration| Thickness | Upper stage |Upper stage Q3| Effect of
of tag (mm) L3 (uH) operation
Lower stage |Lower stage Q4
L4 (uH)

Experimental |Aluminum foil 0.45 0.541 8.5 Operable
Example 5 0.567 8.8 Operable
Experimental |Aluminum foil 1.06 1.187 27.7 Operable
Example 6 and gap 1.172 27.5 Operable
Experimental |Circular-hole 0.45 1.127 27.0 Operable
Example 7 -provided 1.067 13.8 Operable

aluminum foil
Experimental |Compound 0.85 1.855 33.1 Operable
Example 8 material and 1.969 22,0 Operable

aluminum foil
Experimental |Magnetic paint 0.7 1.754 36.7 Operable
Example 9 film and 1.844 36.8 Operable

aluminum foil
Experimental |Compound 0.8 1.790 36.8 Operable
Example 10 material and 1.8207 36.9 Operable

conductive

paint f£ilm
Experimental {Conductive 0.5 0.808 11.4 Operable
Example 11 paint film 0.781 12.8 Operable
Experimental |Ferrite plate 1.5 4.611 60.3 Operable
Example 12 4.261 38.9 Operable
Comparative |Coil only 0.4 2.968 77.2 Operable
Example 2 1.213 6.8 Inoperable
Comparative |Bobbin-type 2.0 4.356 88.4 Operable
Example 3 coil 4.449 60.4 Inoperable

The measurement frequency used 13.56 MHz.
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In the case of the Experimental Examples 5 to 9
respectively having a conductive member formed by an aluminum
foil and the Experimental Examples 10 and 11 respectively
having a conductive member formed by a conductive paint film,
it was found that values of L and Q are relatively small, but
their changes are small, and tags when arranged on a metal
operate normally. Moreover, it was found that values of L
and Q are improved in the case of the Experimental Example
6 provided with a gap and the Experimental Example 7 in which
the circular hole is formed on the aluminum foil compared to
the case of the Experimental Example 5 in which the coil body
is directly fixed to the aluminum foil. Furthermore, in the

case of the Experimental Examples 8 to 10 in each of which



0% ()-5' Q 10%K ()-s'Q 10%K ()-s'kkkkl 11kQ7Do Q

%J&()-S'Q 100! ()-5' Q 10%K ()-s' Q 10%K! ()-s' Ao
A ()-5' Ao Q 1098 ()-s' Q 109K ()-s' Q 10%UK ()-5'Q

|&| | 11 71 nC0o Q10%J&’§l ™ Q 109%K ()-s' Q 10%K ()-5' Q

Q1

Q 1094J& ()-s' Q 10%J& ()-s' Ao Q 109%4J& ()-s'

' DhalISBILY faghelt SF@ENDEI0MAIKED boviaey jths s@dﬁ@@&ve)mem r

Q1

ad

0oiR Hdw: Ot XGoREOMNd $hat1vadges pLd agnglccw&e(mpsmamd .
gl U;00 Q Q 10%J& ()-s' Ao Q 10%J& ()-s' Q 109%J& ()-s' Q
'Thaxpiwre ) - gihg wase-pi| FbPlBrQﬁ%%Mﬂ(?D%l@ 1m/w&11(9h & Q
'Q
-30

10
@ TeAne tic gembenod e, 5(3 ee@ PO%’J& pgtive member and

3 ) SABGas X5 TORUESENALERRE ] T FPP‘REl%b G5 an aytangy ard ° ©

Isng'Plcz.erQly ﬁplrooo/wa() s'Q 10%J& ()-s' Ao

Furthermore, in the case of the Experimental Example 12
in which the coil body is fixed to the surface of the ferrite
plate serving as a soft magnetic member, it was found that
values of L and Q are further improved and the tag operate
normally. Therefore, as long as a predetermined
characteristic value of a coil body can be secured only through
electromagnetic shielding of a soft magnetic member, it was
found that apredeterminedcharacteristicvaluecanbereliably
obtained even when a tag is affixed to the surface of ametallic

article and the tag can be operated normally.

Industrial Applicability

As described above, according to the present invention,
thecharacteristicvalueofacoil body is not extremely changed
even when directly affixing an antenna on a metallic article
to be managed, and a spacer, which has been required to affix
an antenna to a metallic article, is unnecessary, and a tag
can be prevented from greatly protruding from an article to
be managed.

Moreover, a coil body is electromagnetically shielded

by a soft magnetic member set between a conductive member and
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through themetallic portion. Asaresult, atagisactivated,
a spacer, which has been required, is unnecessary, even if
an article is made of metal, and it is possible to prevent
the antenna from contacting with a neighboring object while

the article is transported.
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1. An antenna for RFID electrically connected to an IC chip
(13) or capacitor and affixed to an article (11), comprising:

a conductive member (l4a) formed into a flat plate and
mounted on the article (11) at its back; and

a coil body (14b) formed into a spiral and mounted at
the front side of the conductive member (1l4a),

wherein the number of turns and diameter of said coil
body are adjusted so that the characteristic of said coil body

has a predetermined value.

2. The antenna for RFID according to claim 1, wherein
the electrical resistance between both ends of the area having

a width of 1 cm and a 1length of 1 cm of said conductive member

(l4a) in the longitudinal direction is 5 Q or less.

3. The antenna for RFID according to claim 1, wherein
said conductive member (l4a) is a sheet, plate, foil, or
conductor in a spiral shape whose both ends are connected to

each other.

4. The antenna for RFID according to claim 1, wherein
said conductive member (l4a) is a conductive paint film
obtained by applying a conductive ink to the back of a

nonconductive sheet (16), plate, or foil and drying it and
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9. An antenna for RFID electrically connected to an IC chip
(13) and affixed to an article (11), comprising:
a soft magnetic member (26) formed into a flat plate and

mounted on the article (11) at its back; and
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said soft magnetic member (26) has a value of 0.5 or more in

the product of the magnetic permeability and the thickness

in millimeters of the member (26).

11. The antenna for RFID according to claim 8 or 9, wherein
said soft magnetic member (26) is formed by any soft magnetic
material such as a rapidly solidifiying material, casting
material, rolling material, forging material, and sintering
material of amorphous alloy, permalloy, magnetic steel,

sillicon steel, sendust alloy, Fe~Al alloy, or soft-magnetic

ferrite.

12. The antenna for RFID according to claim 8 or 9, wherein
said soft magnetic member (26) uses a composite material of
fine particles or flakes of a metal or ferrite and plastic
or rubber, or a film of a paint containing fine particles or

flakes of a metal or ferrite.

13. The antenna for RFID according to claim 8 or 9, wherein
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said soft magnetic member (26) is an adhesive sheet obtained
by adheringapluralityof flakesmadeof ametal or softmagnetic
ferrite to the surfaceof a base-material sheet made of plastic

so that the flakes closely contact each other.

14. The antenna for RFID according to claim 8 or 9, wherein
said soft magnetic member (26) is a laminated sheet obtained
by arranging a plurality of flakes made of a metal or soft
magnetic ferrite on the surface of a base-material sheet made
of plastic so that the flakes closely contact each other,
covering the flakes with a cover sheet made of plastic, and
adhering said base-material sheet and said cover sheet

together.



