17 JUN 2005 - 1 DESCRIPTION ANTENNA FOR RFID Technical Field The present
invention relates to an antenna used for a tag using the RFlI D(Raf{ojyN 205
Frequency ldentif icat ion) technique. Mre particularly, the present
invention relates to an antenna for RFI D which has a spiral coil and w ||
be set to an article. Background Awt'/%tég i s known which has an antenna
and an 1 C chip, storing information about an article to be managed,
electrically connected to the antenna, as a tag using the RFID technique.
By transmtting radi o waves at a pestgtermiaed frequency to the antenna
fromthe transceiving antenna of an interrogator, the tag is activated,
data is read fromthe I1C chip in accordance wth a read conmand t hrough
data communi cation by radio waves, and data is witten in the ICchip in
accordance with a wite comandpyrdangovek, ra1d-bit RFI D used for sinplest
EAS (Electronic Article Surveillance) 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 thickness of the tag, the abpvennteweidxpal antenna for RFID used for
the tag uses an antenna forned by form ng a conductive wire whose surface

is covered 17 JgNe2BPBsedt WhiBndlohnselatéfd ayerartimaAviedr kyrsguared
spiral and attaching it to a base plate or an antenna which is spiral
tagusingtheRFID (Radio Frequency Identification) technique.
More particularly, the present inventionrelates to anantenna

for RFID which has a spiral coil and will be set to an article.

Background Art

Atag is known which has an antenna and an IC chip, storing
information about an article to be managed, electrically
connected to the antenna, as a tag using the RFID technique.
By transmitting radio waves at a predetermined frequency to
the antenna from the transceiving antenna of an interrogator,
the tag is activated, data is read fromthe IC chip inaccordance
with a read command through data communication by radio waves,
and data is written in the IC chip in accordance with a write
command. Moreover, a 1-bit RFID used for simplest EAS
{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



by renovi ng unnecessary portions of a conductive |ayer fornmed by an

al um num foil or copper foil through etching or punching. In the case of a
tag having the above antenna, when an article to be nanaged istiadd 1805 a
metal, the tag is affixed to the articie_by using a machine screw or the

i ke while inserting a spacer having a thickness of 5 to 10 nm and
electrical insulating properties between the tag and article in order to
avoid the influences of the netallic article. However, inthecaseof the above
convent i onatitlagsn bewswbet ithel spaceinhase aneel &y i sehyredr gpiral cikéss, the
interval between the netallic article and tag becones rel atively |arge,
even if thettickiessitfte he e piattaribe deoteased whaed 1§ spalpém
thereby occurs in that the tag greatly protrudes fromthe article to be
managed. They efemoe.inghenhage sy ry gracdiconsao hiei ghhonthyveljaamr fprnedt he
article is being transported. It is an object of the present invention to
provi de an pyaheiinanfrum B6LD oshcchperndoid direcyh ptahfingexrr panahlagticle to
be managed, w thout using a spacer, no matter the kind of material naking
up the surfasehef chbe @f i the.hadbiisy tberabwfe g enmgonvhen arherpiesent
invention relates to inprovenent of an antenna for RFID to be affixed to an
article el e reatdnageahnectredie bd anmeCathi phe Theg aks afifddast tRFEDehas a
conductive nmenber which is formed into a flat plate and whose back will be
affi xed 1 7agtiNcPOQG usidg bonanh ame issirevand hheolikady WehiBREF§1REde
spiral so as to face the conductive nenber and at |east one of _the nunber
of turns amdsphaeesphaulindi anthérknpeseof Pstadilstddasd gdeFdrieplain a

predet erm ned characteristic value when the coil body .
insulating properties between the tag and article in order

to avoid the influences of the metallic article.

However, inthecaseof theaboveconventional tag, because
the spacer has a relatively large thickness, the interval
between themetallic article and tagbecomes relatively large,
even if the thickness of the antenna can be decreased, and
a problem thereby occurs in that the tag greatly protrudes
fromthe article to bemanaged. Therefore, thetagmaycontact
a neighboring object while the article is being transported.

It is an object of the present invention to provide an
antenna for RFID which can be directly affixed to an article
to be managed, without using a spacer, no matter the kind of

material making up the surface of the article.

Disclesure of the Invention
The present inventionrelates to improvement of anantenna
for RFID to be affixed to an article electrically connected
to an IC chip. The antenna for RFID has a conductive member

which is formed into a flat plate and whose back will beaffixed




is made spiral. In the case of an antenna for RFID of the present invention,

the body of a coil is adjusted so that a predeterm ned characteristic ﬁ | ue
can be obtai ned when the body of the coil is wound on the surfadd 8N Y
conductive nenber. Therefore, it is possible to reliably activate a tag by

transmtting radio waves at a predeterm ned 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 istalaraiytimladih a ke iflr batdy whitheléonadetiRe FerferdSan@ t he
predeterm ned characteristic value is obtained, the antenna i s not

i nfl uenced trcé heheretcaidudti van menbee| end i hd aastagee efcrhe MukeaRtenna is
directly affixed to the article, and the characteristic value of the coil
body is thenefos eandt t chasierk bxd rawmigr tharsoh ispadsiustaghiséh a§ad©r equi r ed
to affix an antenna to a netallic article, is unnecessary, and_ it is

possi bl e t mavaid a heefagegniaed yhapeoteudistig cf vahianhanttig €0 b 9eYmanaged.
In this case, it is preferable that a conductive nmenber use a sheet, plate,
foil, or spisahadendpdited.whose both ends are connected to each other and
that the electrical resistance between |ongitudinal-directional both ends
of the conducti ven themsere hfiehrgtanwiadidr BF 10 odrt BT @S €BhGINEHt 1 Pem be 5 Q
17 JUN 2005 4 or less. Inthis case, it is possible for the electrical

resi st ance tie bleodgualf tocailafiaeadfiustedopol ébgtobt REREGLEBPIARENgi ng t he
mat eri al and thickness of the conductive nenber and dividing the specific
el ectric resharanterfsitdctvalue cesike phteypepyhen thehaheed thagot! s

possible to optionally .
is wound on the surface of a conductive member. Therefore,

it is possibletoreliably activate a tagby transmitting radio
waves at a predetermined frequency to the antenna for RFID
fromthe transceiving (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, aspacer,
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 €



select the material and thickness of the conductive nenber. Mreover, it is
- possi ble for the conductive nmenber to use a conductive paint filvzgﬁrqﬁﬁ by
applying a conductive ink to the back of a sheet, plate, or foil Q a
nonconductive nmaterial such as polyethyl ene or polyethyl ene terephthal ate
and a conductive netal plating or deposited | ayer made of Cu or Al |ayered
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_ nenber
and coi| bedy ltezs.0. 0h ttdi5 mesby dsi ng aoskésie fbat éheorlestriGith a
thickness of 0.01 to 5 mm Mreover, it is possible to forma hole at a

portion of ydshetGanductd e nefthar tsury owlded dfy % ke @oiledpdblaninad set  a
soft magnetic nenber between the conductive nenber and coil body. Wen
formng a Pbgzlceh@mgm@tm@mhmmwel aedrbér ckopsespohlit agnaletéEfMeENPeIor ti on of
the coil body, even if an eddy current is generated on the conductive
nmenber due d#r@ Jiadidinvaviase pErssi ingia heloraiy cher covig taysy, (/IRCEddy current
is generated in a small range close to the coil body, and thus, it is
possi bl e t aqariesenti tyheb@thal thel dfndsre, aoil i thirlyo$ # obd € ORI HyL 1Y
Furthernore, when an object to be set is made of an insulating material or
a material sdllean ngrel haleldida00snd -tisiclohess rdndgtet PRANAY &8t BEPRRS: t hr ough,
such as a netallic deposited film it is also possible to use
el ect romagnet i c Momaraemasdi ig phesaghet herhshe epnERet BRAIMETPGE Henber,
and thereby, the sensitivity of the tag is_inproved. Alternaéivel when
setting a sofd avegmetics ivenbeinbef ibenf OXHRA dbh dGPLYVE InBnber %?]Bl%%i | body,
because magnetic fl uxes ) )

ink to theback of 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 1if
an eddy current is generated on the conductive member due to
radio waves passing through the coil body, the eddy current
isgenerated:h1asmallrangeclosetx)thecoilbody,andthus,
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 mater:ial allowing



of the electromagnetic waves flow through the soft nmagnetic nenber at a
hi gh density, ~a desired sensitivity can be obtained even if the inj &i
bet ween the conductive nenber serving as an electric conductor éﬂdlﬁgﬁ oi |
body serving as a coil is small. Mreoyver, it is allowed that the nunber of
turns and/or spiral dianmeter of a coil” for obtaining a predetermn ned

i nductance is small and the Q value is also inproved. Furthernore, an
antenna for RFID in a second aspect of the present invention has a soft

magneti c menhest Whisdnésid orakes iatpass fliatopblat eswarid akhosembbaklufl |l be
set to an article and a coil body whose nunber of turns and/or spiral

di aneter igeps tsd@dr S0 ASitt 0l okfiaion paspriedet eominedetbataomennstiic  val ue
while it is spiral and affixed to the surface of the soft nagnetic nenber

In the casgffed %M@@arbagh%@mﬂd bé skeanthdaspeicte mefibelre pnésent
invention, by transmtting radio waves while setting the antenna on an

article foryma-Ofy MeERé, sénsot ivifRonet t ke Meadeis piepeovedradi o waves from
passing through @& netallic portion and thereby, no eddy current is

generated N dPgavBbely| owlpon tdet infip - sdsuhbgnattiagmesbact beswedd a
spacer has been previously required is unnecessary, and it 17 JUN 2005 6
i s possi bl & f® JYRMRAL dReabEennad facam bodyacteaan sw tiagnetial §AbELENg

obj ect when the article is transported. In the case of a soft nagnetic

menber, it 4 tHelarcalmnddmtt tcheapresditowof htdegmagretsiof th@eesalilci t y and
the thickness shown in mllinmeters of the soft nmagnetic nenber be 0.5 or
nore. MNor eav@iibet tati & hpgefderahitey t hatesd reof senminbt ity Femdes obféirgAned by a
soft magnetic nmaterial of any one of a rapidly ,
even if the interval between the conductive member serving
as an electric conductor and the coil body serving as a coil
is small. Moreover, it is allowed that the number of turns
and/orspiraldiameterofeacoilforobtainingeapredetermined
inductance is small and the Q value is also improved.
Furthermore, an antenna for RFID in a second aspect of
thepresentinventionhasasoftmagneticmemberwhichisformed
into a flat plate and whose back will be set to an article
and a coil body whose number of turns and/or spiral diameter
is adjusted so as to obtain a predetermined characteristic
value while it is spiral and affixed to the surface of the
soft magnetic member.
In the case of the antenna for RFID of the second aspect
of the present invention, by transmitting radio waves while
setting the antenna on an article formed of metal, a soft
magnetic member prevents radio waves from passing through a
metallic portion and thereby, no eddy current is generated

on the metallic portion. As a result, a tag is activated,

a spacer has been previously reguired is unnecessary, and 1t



solidifying material, casting material, rolling material, forging material,
and sintering material of an anorphous alloy, permalloy, nagnetic st %i '
sillicon steel, sendust alloy, Fe-Al alloy, or soft-magnetic fefk]ﬂ%f 05
Furthernore, it is possible for the so%t magneti c nenber to bea conposite
material of fine particles or flakes of a nmetal or ferrite and plastic or
rubber, or a paint filmcontaining fine particles of flakes of a netal or
ferrite. Furthernore, it is possible for a soft magnetic nmenber to be an

adhesi on shget 9@%9}53’.‘@%@/ 28Dkt Nghe dapt 434 | 1 yofcéhekesingdeiof a netal
or soft-nagnet?c errite ?o the surface of a base-material sheet nmade of

plastic SO.n%f@ﬁb&an&'@gféc€|Qﬁ@hYtﬁénéﬁﬁchétfseﬁ@@n@@@ﬁtedFurthernnre,
it is possible’to use”a |am nated sheet obtained by arranging a plurality

of flakes made ofy %hréegélse%f splsrwagaehbeibanditer, on tikepsurénsplef a
base-materi al sheet made of plastic so” that the flakes closely contact each

ot her cover{ng chibg ddataso £ Wil Rovs peieedn tadey ehapliest hgckaads adher i ng

the base-nateri al eet and the cover sheet together. Brief Description of

the Draw ngspd.g,J rg%' JreFi B & He isofd mRARNItaW pbmbetrapei ncbudrng an
ant enna fo?éhéﬁ?ﬁHgf a H?st enbodi nent of thg present invention; Figure 2

I's a sectiopg}eVi %df@éﬂ?é},ali‘ﬁnﬂs the fldria@ 18- fhadla Fogumadiettigmeabdris a top
view of a tag including an antenna on whose conductive nmenber a hole is

formed corrgspandidy thoa 58 SR ghetRicOMatefihs &f aaGt bnoabt \ eapafilyhe

antenna in Figure 3 Corresponding to Figure 2;
solidifying material, casting material, rolling material,
forgingmaterial,andsinteringmaterialofanamorphousalloy,
permalloy, magnetic steel, sillicon steel, sendust alloy,
Fe-Al alloy, or soft-magnetic ferrite. Furthermore, it 1s
possibleforthesoftmagneticmembertobeacompositematerial
of fine particles or flakes of a metal or ferrite and plastic
or rubber, or a paint film containing fine particles of flakes
of a metal or ferrite. Furthermore, it is possible for a soft
magnetic member to be an adhesion sheet obtained by adhering
apluralityofiﬂakesmadeofzametalorsoft-magneticferrite
to the surface of a base-material sheet made of plastic so
that the flakes closelycontactwitheachother. Furthermore,
it is possible to use a laminated sheet obtained by arranging
apluralityofflakesmadeofeametalorsoft—magneticferrite
on the surface of a base-material sheet made of plastic so
thattheflakescloselycontacteachother,coveringtheflakes

with a cover sheet made of plastic, and adhering the

base-material sheet and the cover sheet together.

grief Description of the Drawings




Figure 5 is a sectional view, corresponding to Figure 2, show ng an antenna
of- a second enbodi nent in which a soft agnetic nenber is set; FWUJLFN @05’ S
a sectional view, corresponding to Figure 2, showing an antenna of a third
enbodi ment in which a soft magnetic nepber is affixed to an article; Figure
7 1s atop view, corresponding to Figﬁré 1, showing a case in which the
body of a coil is quadrangular; and Figure 8 is an illustration show ng a
state of confirm ng operations of a tag of an enbodi nent. Best Mbde for
Carrying Qut thep{fiyedti 98 Nowsy thewf bEsd tepedimertngfalh htraredor
invention is described below with referencé to the acconpanyi ng draw ngs.

As shown ingf{gupes,lrapdt2endBdRAERt 89 4Bei prakthxedntenthengurface of an
article 11 and the tag 12 has an IC chip 13 storing specific information

which differs fof; &yes Yo &d i £l @ tlilond v Rigena d1ohgRhe 14nel echrical ly
connected to the 17 JUN 2005 - E I1Cchip 13. In the case of the article 11
of this e”bQFiﬁEQFre 0 a portion of which a tag is affixed is formed by a
netallic material. The antenna 14 of the present invention has a

conduct i ve menbeg; Jidhde fP1REY £8p0; Pel IAL aPt agei byl @d CoRdiCEntennmberi al is

nmounted on the article 11 at its back and a Coil body 14b formed spirally
at the frongnskdecghahheigandugbeyea HBMBGES1f@rm$hec@@ﬂégﬁbhﬂ&n@Eﬁber 14a
uses a sheet, plate, or foil rmade of a conductive material such as copper

or alum nunyagdrei §;is possible to use a spiral electric conductor whose
both ends aré connected to each other. Mreover, as long as the
Figure 4 is a sectional view of the antenna 1in Flgure
3 corresponding to Figure 2;
Figure 5 is a sectional view, corresponding to Figure
2, showing an antenna of a second embodiment in which a soft
magnetic member is set;
Figure 6 is a sectional view, corresponding to Figure
2, showing an antenna of a third embodiment in which a soft
magnetic member is affixed to an article;
Figure?jﬁeatopview,correspondingtoPﬁgurel,showing
a case in which the body of a coil is guadrangular; and

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 1is
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



conductive nmenber 14a has conducting properties, it is possible for the
menber 14a to be a conductive paint filmobtained by -applying a Cﬁ@dﬂﬁﬁﬁ&?
ink to the back of a nonconductive sheet, plate, or foil 16 nmade

pol yet hyl ene or pol yet hyl ene terephthalate and drying it as shown in the
enlarged viewin Figure 2. It is preferfable that a conductive paint contain
particles or flakes of silver or graphite. Furthernore, it 1is possible for
t he conductive nenber 14a to be a conductive netal plating |ayer or

depos'tedfﬁgn%ﬂéggg@ateqn%&%&aslft £l NNEPRANIEE | KEBNSRImet AL S, OF

foil 16. We hé conductive menber 14a made of a paint film' nmeta

pl ating, tfﬁﬂ-é'o%yéﬁacht ks, pi?“a%rﬁ%% EEafortnhﬁi %9”&9:@&501@1\(:9
plate or forl 1 t

sheet have i ckness of setting the

thi ckness Ofia kgglﬁﬁeetThQngh%enQE ﬁ@'bflﬁhgog agéntthgeH¥lohhﬁabn erval

bet ween t he conducti ve a and coil y 14b increases, and it is

possi bl & 1 0cLERLRYS L feled 20083 3 QR4S 0h Lhe £50b echirbe 04l and the

perfor mance as an ant enna reover IS pr ef e ectric

resistance RQEerﬁaﬂ4$%hm8£n%e ?ﬁu%%ggﬁﬁ of 14 £miafs phexcongdustioig menber

14a be 5 Q or less e splra b uses a conventlonal coi | body

havi ng been,,yged; g E@fmeJhs;J aﬁil)I ng{?l?élf ys%*é b {1 WHhdudk iWendi ng a

coat ed copper re or uses ornmed by renbving unnecessary
portions of yapeerdyqti ve layer such as an alum numfoil or copper foi
| am nated on an insulating plastic sheet through etching or thin-plate

punchi ng and fofﬁbnﬁoﬁd§@t5@b molhe8r thes GRids Rodyeddh p§af@[ﬂ§ﬂ fyian
al um num foil or copper foil, it is necessary to fix the co

made of a conductive material such as copper oxr aluminum and
it is possible to use a spiral electric conductor whose both
ends are connected to each other. Moreover, as long as the
conductivemember 14a has conductingproperties, it ispossible
for the member 1l4a to be a conductive paint film obtained by
applying a conductive ink to the back of a noncenductive sheet,
plate, or foil 16 made of polyethylene or polyethylene

terephthalate and drying it as shown in the enlarged view in
Figure 2. It is preferable that a conductive paint contain
particles or flakes of silver or graphite. Furthermore, it
is possible for the conductive member 14a 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 0.0l
to 5 mm, the interval between the conductive member 14a and

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




body 14b to the front of the conductive nmenber 14a through an insulating
film(not shown) in order to prevent the coil body 14b from being

el ectrically connected with the conductive nenber |4a. Moreover, %%JHNng
conductive nenber 14a is formed by a nonconductive sheet, plate, or foi

and a paint film netal plating, or dePosited |ayer formed on the back of
the sheet, plate, or foil, it is allowed to directly lamnate an al um num
foil or copper foil on the surface of the nonconductive sheet, plate, or

foil, t 1 | i X Lhpih h
o1, Tenve MARRCEESHY cRPL HRHS1 %aﬁn@th? %Q;&'yilﬁﬂgg{cecé’@%%raﬁelfzhné firoug

etching, and directly tform the“spir col 4b on the surtace of the

al um num ofuo FOPPEE |t |is Ihere0hb 1RO L40LL S T H%gdg%fjgjt%téé"%&he

nunber of turns and/or spi i ameter of the col so that a

AR e R S I T v P

| C chip 13 t-hi s.eabodinent. is directly adhered onto the conductive
menber 14a ﬁ%?l%ei? ﬁgogoﬁﬁggfed to both ends of the coil body 14b. In the

case of the ant enna dior, FFID A4p6a0s1 Ul ed: as ARRGHIDad 1above, phyyf i xi ng

the coil body 1 e conductiv 14a, characteristic”val ue

general |y Gangeg ped PUBLAIso BEFAUSE, LD £0khoNOGY] 1y £48dId'3bafleR0 that a

predet erm ned characteristic value can be 'secure i's wound on the

frontofthecondicld yg ”Er@%tééaeoeé et WPBL L G ed & LolihaBLKy2GUryake the

tag 12 by transmtting radi o wav at a predeterm ned frequéncy to the
antenna 14 £§ qaidei nd aNREEIsEd %B&%EB%SOEfagtqudﬂ6H¥¥E‘i%y%ﬁoﬁuéﬂomﬂ)-

Moreover, in the case” of the anténna 14, the coil body 14b

as an aluminum foil or copper foil laminated on an insulating
plastic sheet through etching or thin-plate punching and

forming a spiral. When the coil body 14b is formed by an
aluminum foil or copper foil, it is necessaxy to fix the coil
body 14b to the front of the conductive member l4a through
an insulating film (not shown) in order to prevent the coil
body 14b frombeingelectrically 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 ccil body 14b is formed by adjusting the
number of turns and/or spiral diameter of the coil body l4b

so that a predetermined characteristic value can be secured

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




for actually receiving radi owaves at a predetermned f requency is already
wound on the front of the conductive nenber 14a and a predeterm ned
characteristic value is secured. Therefore, even if the antenna 147ijgN 2005

directly affixed to a mnetallic articl t he 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 netallic article, is

unnecessary, and it is possible to prevent the tag 12 from greatly

protrudi ngmfeqnggdtaq @i ehe andchopr ehi abl yhactdvaddimdite itagik2akilyhout
being influenced by the netallic article. As shown in Figures 3 and 4, by

formng a hohe M oalto EnPAUdidut0fvé herenduss ius Iedbers Drinsgtesunded by
the coil body 14b, change of inductances and deterioration of the Q value

of the coil, dye tio the s face of ;s ap@dyiclie are maintained 1 7 JUN 2005 -
11 withi nttohgl%r rfo% erances when the su}rface is forned of a conducive

material or nagneti¢ BLeu 3l bgeausechhe periphepyl4 ofondreitomied ias shi el ded
by a conductive naterial. Mreover, when an article is made of a materi al

al | ow ng r%ﬁgﬁ%f"ﬁ%’ abb@ePass £ 1546 Age @0 iilnsital kbgamaherdaidwrt s al | i c
deposi ted iIIm the sensitivity of a tag is inproved because it is possible

to use radi s | iy Passa v oughs @i ok £l haitgawed ol antiotngese: used when
there is nd hole. ]':I gure 5 shows a second enbodi ment of the present

invention. i gurgeSaudbersaneo i ef so@pceiinunerad pusised s iuaes? 1 and 2
are used to I ndicate the sane conponents. This enbodi nrent uses an antenna

for RFID 24, duabi £ fed fdiodr $0f ér imgnetial nener b26sesused Beiheht t he
conductive ™ nenber 14a and coil body 14b of the antenna of the above first
iswoundonthefrontoftheconductivemember14a,itisp0551b1e
to reliably activate the tag 12 by transmitting radio waves
at a predetermined frequency to the antenna 14 from the
transceiving antenna of an interrogator (not shown).
Moreover, in the case of the antenna 14, the coil body 14b
foractuallyreceivingradiowavesatapredeterminedfrequency
is already wound on the front of the conductive member l14a
and a predetermined characteristic value is secured.
Therefore, even if the antenna 14 is directly affixed to a
metallic article, the characteristic value of the coil body
14b is not extremely changed. Therefore, a spacer, 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 l14a surrounded by the ccil

body 14b, change of inductances and deterioration of the Q

valueofthecoilduetothesurfaceofanarticlearemaintained



enbodi nent. In this case, because details of the conductive nenber 14a and
coil body 14b are the sane as those of the first enbodi nent, repeﬁriztmﬂ 05
description is omtted. It is preferable that the soft magnetic nmenber 26 is
formed by any one of soft magnetic rratﬁri als such as a rapidly solidifying

material, casting material, rolling matérial, forging material, and
sintering material of an anorphous alloy, permalloy, magnetic steel,
sillicon steel, sendust alloy, Fe-A alloy, or soft-magnetic ferrite and

t he productypfnifernhdmgnedicr pecaeabidi tyhanout frece hi ©khessed ol i n
mllimeters of the soft magnetic nenber 26 is 0.5 or nore. Moreover, as

| ong as t hecsedtic iRgnakics imRbenadfehas megretdlshpchnfs thespebirherHr t he
menber 26 to be a conposite material of fine particles 1 7 JUN 2005 - 12

or flakes off apHetaklofsfaridlidecang plastductave pbberiadr aMOPePY®Ifilmof a
pai nt containing fine particles or flakes of a metal or ferrite. In this
case, as thghhastiarofcide comurund ammbeerabl ailpwipgsspfle ¥avVede a

t hermopl astic resin which is superior in workability or a thernmpsetting
resin whi chtd passypsuinras anhemtulasing anter ikBrebwstalddcatepes iF g
particles include carbonyl iron powder, atom zed powder such as,

i ron- per nal § Dym, ahe seadiceEd ityont powders imprevedbeoenge 1t ks peasHyitpl e for
the netallic flakes to be flakes obtained by fining the above powder by a
bal | nill abd ddemadeoheayealwhiclf pasEemiigidhe b@\l\ﬂe‘i’u%ﬁ"’hflclhaﬁggn‘%t ai ned
by making nolten-nmetal particles of an iron-based or cobalt-based anorphous
al loy collbdeuntthwhanetheovel &8 86ppete- Furt hernore, when using a plurality

of flakes made of a netal or soft-ma%net,ic ferrite, it is.allowed to
constitute Figure 5shows aseccndem odiment of thepresent invention.

In Figure 5, the same reference numerals as in Figures 1 and
2 are used to indicate the same components.

This embodiment uses an antenna for RFID 24 in which a
flat soft magnetic member 26 is set between the conductive
member 14a and coil body 14b of the antenna of the above first
embodiment. 1In this case, because details of the conductive
member 14a and coil body 14b are the same as those of the first
embodiment, repetitive description is omitted.

Itispreferablethatthesoftmagneticmember26isformed
by any one of soft magnetic materials such as a rapidly
solidifying material, casting material, rolling material,
forgingmaterial,andsinteringmaterialofanamorphousalloy,
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
longasthesoftmagneticmember26hasmagnetism,itispossible

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



the soft magnetic nmenber 26 by an adhesi ve sheet obtai ned by adheﬁigm
flakes to the surface of a base-naterial sheet nade of plastic so {“m%e
fl akes closely contact with each other or constitute the soft nagnetic
menber 26 by a | am nated sheet obtain by arranging a plurality of Mkes
made of a nmetal or soft magnetic ferrite on the surface of a base-materi al
sheet made of plastic so that the flakes closely contact wwth each other,
covering the flakes with a cover sheet made of plastic, and adhering the
base- mat erig} heels aFdst hetedver feherte togethiestifuetherhbeE, 2H dse a
conpound material as the soft magnetic nmenber 26, it is possible to form
the soft magneid ¢ilh PN 3005t E3nteEndnigal 16 fyr 1 ig ket cgnt hbkef iy or
conpressi on-nol ding the nenber 26. The soft nagnetic nenber 26 thus forned
does not eagity) ootk ©Man. | I tisid bhskness tept 2ot es ohEd@EXRIURIY  t ough
conpared to a soft magnetic nenber fornmed by weak ferrite. Moreover,

because fingferidr] e afs bbakddvlef tanesala ahefropltas t gy segiiBt ¥ bR ed into
plastic or rubber and are insulated from each other, the soft magnetic
menber 26 i $s RRIpeaARGUEHI wer asbi Aithale aantevtidyet Ui renies dowhéfhot®ur even
when receiving high-frequency radi o waves. Wen the soft magnetic nmenber 26
is made of suEeRPESi 1€ haaterealstatces praasferaht e nek Florif 537 particl es or
fl akes so that the thicknesses thereof are 74 umor |l ess, in order to
prevent eddyaeutebes s frlarieocaubony li hr em@okides pakePEres PRIGY SREE of a
nmetal or ferrite. Morreover, as a plastic, it is preferable to.use any one
of acrylic,apalnesimprrmaolowi @yld ckEoeedel r polRest ené}t56p9§fyﬁzﬁe, and

i it is possible for the metallic flakes to be flakes obtained
byfiningtheabovepowderkﬂraballmillandthenmechanically
flatteningthepowderorflakesobtainedbymakingmolten-metal
particles of an iron-based or cobalt-based amorphous alloy
collide with water-cooled copper.

Furthermore, when using 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 bhase-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
cach 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



resins. In this case, the thickness of the soft magnetic nenber 26 is not
restricted as long as the el ectromagnetic shielding effect is exhjijyRadqs
However, it is preferable that the thickness range between 20 and 3,000 m
for practical use. In the case of the agtenna for RFID 24 thus consti t ut ed
because magnetic f |uxes of electronﬁgﬁgtrc waves flow through the soft ’
magnetic nmenber 26 at a high density, a desired sensitive is obtained even
if the interval between the conductive nenber 14a and coil body 14b is

smal |, it i Rossibhe bholn{de: nher] dfnd winscapdéss ispi i
_ 0S5 _ pirmalddrgneter of a
coil for obtaining a prede%ernlned conductance to be small, and the 1 7 JUN

2005 14 Qualdle Jics | FREOYEE: rAsrRtiestkhbea 3padars felined Hass been
required to affix the antenna 24 to a netallic article, is unnecessary, the

tag 12 is prevens ed fopawsptiudirgthiemmass aetirekeesobbeannaagedisand it
is possible to securely activate the tag 12 without being influenced by the

metal l'ic arm}é&i}?coﬁgsyée 16 $58¥6 i@ et hichtnardhodh reet befwetakef qresent
invention. In Figure 6, reference nunbers the sanme as those in Figures 1 to

5 i ndi cate fhe.S P8+ e5readkag iRl Srt AN @nb emnakiearo REMBLad cf fehiste
enbodi nent has a soft nmgnetic nmenber 26 formed into a flat plate whose

back is set,.{q;iaR AhitdEinnd A £aiilc bedyubiddy whdser auntsarl adfed firom and/ or
spiral dianeter is adjusted so as to obtain a predetermined characteristic

val ue in a spiy aliRiyape haoyp et and;fd pied memblere 2 6sis frae cohduhke ivef as i
_ | _ magneti c
menber 26. Details of the coil body 14b are the sane as the case of t%e

he™" second CmoH e e or REID 14 thue conctituted e "
. us constituted

high-frequency radio waves.

when the soft magnetic member 26 is made of a composite
material, it is preferable to form fine particles or flakes
so that the thicknesses thereof are 74 um 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 upm for practical use.

In the case of the antenna for RFID 24 thus constituted,
becausemagneticfluxesofelectromagneticwavesflowthrough
the soft magnetic member 26 at a high density, a desired
sensitive is obtained even if the interval between the
conduct ive member 14a and coil body 14b is small, it is possible

for the number of turns and/or spiral diameter of a ccil for

obtaining a predetermined conductance to be small, and the



is effective when a predeterm ned characteristic value of the coil body 14b
can be secured only through el ectromagnetic shielding of the soft YhdukZils
menber 26. In the case of the antenna for RFID 34 , the el ectromagnetic
shielding of the soft magnetic menber 26 ensures that a predeterm ned
characteristic value can be reIiany"bb?%rhed even when affixing the
antenna 34 to the surface of a netallic article, and it is possible to
reliably activate the tag 12 by transmtting radio waves at a predeterm ned

frequency to 1 1M5% dromsastyapseei vi ngphand.ennd ieth &asi beenr ogat or
17 JUN 20059\{ ?ﬁea?%g% s(%é%). Tﬁe?efore, a sgg%er, whi ch has been required

to allix the. a0l paRacdtateid PEEUM A IES d medanagesaaticlelhestag 12
can be prevente romprotruding froman article to be managed, and it is

possible to ﬁg{ejééQ%ﬁr?CtH{étt%gt?Qt%%%%e}éﬁﬁéé&@%m i oaridfhyencedaly the

netallic ar?lc he case © to third enbodi nents, the coi

bod b is_for - : _ - . it |
D0 Lo ![§a¥9£9§?hﬂe§%§irﬁargag%é%Eghrﬁylﬁ;péﬁf@ie%Bas@c Hompyer ivatk i s al so

or m into nearly elliptical spiral shape, a

near|y Sq“:fﬁﬁiﬁé%ﬁ'e?ﬁf@@??@%g?? iif})ﬂii%HcPeJ pyOf h@Nhan ihakalicgleape.

Experi ment nmental Exanples of the present invention

are descri bedExbg%%‘[{%é s dgfsls{éa% £88?£H§fd%ﬁmﬁo§9ﬂ@ﬁ£a&kvehéxgﬂ@!séﬁt

<Experi nent al own in gures 1 and 2, a coil body with an

outer diampfgr ofn0 r%alﬁ.ﬁg?l% isNNEE £ i BRBE Sfuie AP LA ¥@fe e Hoyse W ndi ng
a coated copper w re having lameter of 0.2 mmfour to five tines.
Moreover, a;fi Hjﬁgﬁkggl 1Pkat & Nawingtd $heecorresponding parts.

An antenna for RFID 34 of this embodiment has a soft
magnetic member 26 formed into a flat plate whose back is set
to an article and a coil body 14b whose number of turns and/or
spiral diameter is adjusted so as to obtain a predetermined
characteristic value in a spiral shape wound and fixed on the
surface of the soft magnetic member 26. Details of the coil
body 14b are the same as the case of the first embodiment and
the soft magnetic member 26 is the same as the case of the
second embodiment. The antenna for RFID 14 thus constituted
is effective when a predetermined characteristic value of the
coil body 14b can be secured only through electromagnetic
shielding of the soft magnetic member 26.

Inthecaseof the antenna for RFID 34, the electromagnetic
shielding of the soft magnetic member 26 ensures that a
predetermined characteristic value can be reliably obtained
even when affixing the antenna 34 to the surface of a metallic
article, and it is possible to reliably activate the tag 12

by transmitting radio waves at a predetermined frequency to

the antenna 34 from a transceiving antenna of an interrogator



of 100x100 mm and a thickness of 0.16 nmwas prepared as an article and
non-netallic acrylic plate having the sane shape and size as the h?UHNamgel
pl ate was al so prepared for conparison. As a conductive menber, an al unm num
pl ate having a size of 50x50 nm and a.thickness of 0.2 mmwas affixed to
the surfaces of the mld-steel pl ate "an acrylic plate, respectively. Then,
the L1 value and the QL value of the coil body were neasured by directly
affixing the coil body at the 17 JUN 1005 - 16 surface of the al um num

plate which jhst a@lﬂb\?ﬁﬁf. omridie fded- st e@lacepl, at:dicar hhy peént aeguiged
predetermned interval to the surface of the alum numplate. Thereafter,

the val ues of AsZ i aPHe Ghtee PRasus a@thy 1dicr ect Lyl af fiisximgetaeseoy) body at
the surface of the alum numplate which is affixed on the acrylic plate, or

by maintai nifg @, fredelsr pengdet 8l eéd af rdiv grita r iiigageonf ahherel e num
pl ate. <Experinental Exanple 2> A soft nmagnetic nenber was set between the

coi | body a{'ng b&! i 548 Pl Al & ilshpobxpeniceat 2kl ExpIpl eclivibe shét
magneti ¢ nenber used nenber having an outer dianeter of 60 mmand a

thi ckness of ;9. ?é ML L€ Np¥Rsg Obh f1 BEACBY by Nt BEtmeRa DL agt actenposi te
material made”of 72% of carbonyl iron and pol yethyl ene and then conpressing

the moul ded conposipe ABLEs F Alne FHEs@Otb DI9dyd GinddiEinPtRsy, et abiExanpl e
1 was brought into close contact with the surface of the soft magnetic

menber 26 tBoa§61%Wi’s £Henkd 1Mabuaand  ber &1 ¥akperadkhape .codbwbody, by
directly bringing the back of the soft magnetic nenber 26 into contact with

the surface;ofj @, pdyIfdBEALIY ale f8eh OHetbei Mbathstiael iphat @ okathg
Experi mental Exanpl e
elliptical spiral shape, a nearly square spiral shape shown

in Figure 7, or another spiral shape.

Experimental Examples

Next, Experimental Examples of the present inventionare
described below indetail 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 L1 value and the Q1 value of the coil

body were measured by directly affixing the coil body at the



1 or setting the soft nmagnetic nenber 26 by maintaining a predeterm ned

interval. Then, the L2 value and the @2 value of the coil body werld JUN 2005
nmeasured by directly bringing the back of the soft magnetic nmenber 26 into
contact with the surface of the aluniﬂgn1plate set on the acrylic plate of

the Experinental Exanple 1 or dispoSi the soft magnetic nenber 17 JUN
2005 17 26 by maintaining a predeterm ned interval therebetween. Then,
L1/ L2 was obtained. <Experinental Exanple 3> L1 and QL values and L2 and @

val ues of &,GGidcbOynBRNGmIFRASH £ bR eh FRMIEN 1> dbh 8hetndl Xcdhalt dal
Experinmental Exanple 1, except that an alum numfoil having a thickness of

10 m was ysed d ngdread ¢faitdie il g ruprelaice @fi rdte imanialentalthexanpl e 1,
and LI/ L2 was determ ned. <Experinmental Exanple 4> L1 and QL val ues and L2

and Q2 val ugs-1ofc 0$0f he RAdn MRINE p1 RS UrBtk dla fr dBNRETe SBMukarof g2 hat in
Experinmental Exanple 1, except tﬁat an alum numfoil having a thickness of

10 tun was e kRseadaetrthepyl Hﬂ@éﬂl?'@fﬁiﬁin%hﬂnm:{i esdBlat Exanpl e
2, and Li/L2 was determ ned. <Cofrparative Exanple 1> L1 and Ql val ues of a

coi | body We{ELsEESAE 8E B 58I i it pldee ¢BEEHBRAYE £ Ocddien shiefaney lofc a
m|d-steel plate serving as the article of the Experinental Example 1

directly or,iye MHNURAI K6t R @dpte fhdRA driidiefedl i dthareletveere Mor eover,
L2 and @2 val ues of a’coil body were neasured by disposing the coil body at

the surfaceoff Ak acr Wi Salatedh nBcidey. or by nmaintaining a predetermn ned
interval therebetween. Then,

<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 compositematerial made of 72% of carbonyl
iron and polyethylene and then compressing the moulded
compositematerial. Thecoil bodyof theExperimental 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
1 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



L1/L2 was determ ned. Table 1 shows the above neasurenent results. 17 JUN
2005 18 [Table 1] Article Acrylic plate MIld-steel plate L1/L2 52 &1
Q (AH) (H Gap between 0 0.667 15.5 0.677 15 299 Nr alumnump aiuﬁﬂ

and coil body 0.607 1.163 25.1 1.209 3%77 97 1.214 1.482 45.5 1.511 34.4

98 X 1.821 1.694 52.7 1.702 49.4 100 2.428 1. 892 57.2 1.862 54.9 102
between 0-1.804 40.0 1.775 38.5 102 ycv alum num plate 0.607 2.019 43. Sap
2.021 42.2 100 v mand soft nagneti menber 1.214 2.187 46.9 2.182 44.6 100
w 1.821 2. 33819718 141330146 & HGdeX 2rd2Ed Gap choledheledesyeed. -5 0. 567
8.8 95 Malumnumfoil an 0.607 1.187 27.7 1.172 27.5 101 r mcoil body
1.214 1.54%h3%,1 10 499 v3% drhO3ined.w 1. 621 1.763 45.3 1.749 45.0 101 2.426
1.905 48.5 1.879 47.8 101 "i Gap between 0 1.855 33.1 1.969 22.0 94

<Experimental Example 3>

11 and 01 values and L2 and Q2 values of a coil body were
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 1, and L1/L2 was determined.
<Experimental Example 4>

L1 and Q1 values and L2 and Q2 values of a colil body were
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. MNoreover,
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/L2 was determined. Table 1 shows the above measurement

results.



alum nunf oil and v soft magnetic 0.607 2.129 36.4 2.196 36.6 99 a, nenber
1.214 2.281 38.2 2.329 37.9 96 - 1.821 2.956 39.9 2.507 39.1 98 W 21428210886
39.3 2.549 39.5 101 Gap between 0 2.968 77.2 1.213 6.8 245 netallic plate
v and coil body 0.607 2.968 77.2 1.359. 9.3 218 ro w 1.214 2.968 77.2 1.612
14.5 184 E x 1.821 2.968 77.2 1.801" 1837165 0 w U 2.428 2.968 77.2 1.963
24.1 151 The neasurenent frequency used 13.56 MHz. As shown in Table 1, in
the case of the Conparative Exanple 1, it was found that the value of L1/L2
was | arge, the change rate is largesphenidirectly affixing a coil body on a

metal, 17 JUN 2005 - 19 and a tag cannot -be actiyat-ed-when th[e eet{ body
is actuallly used for theticag. Moreoyersryiihe flate | s Milldritepeéd |that as the
i nterval bhetween the coil body and the metal increasesPlaffe chqﬂgg ate
decreases |and a[tag cannot be activa edIf nlessq, the gonventonal ant enna
constituted by pnly the coil body is gxed to t1euﬂgtal surflace through a
spacer having a|_ predeternmned thickhes¥’ I h the case of-lthe Experiment al
Exanpl es 1 and Bdphpekiedn an jal umi nun® pedt e Gr-Sal LRt Alin|f 6812 ijs &t | bet ween
.14 _

a metal lic Spialawadua woitk Yogly, TTyag Found .Thah $he [val ue jof dh1/L2
showi ng a |cfangearsf cbibxtadenelly decreases.—Theretores—even—if-directly
af fi xi ng anﬁagtanna for RFID tlolwhiich & -488i| Lody {1-511 | 34.4 °B

]

gJé 1.821 | 1.6%4 | 52.7 1.702 | 49.4 100

M 2.428 | 1.892 | 57.2 1.862 | 54.9 102

- Gap between 0 1.804 | 40.0 1.775 | 38.5 102

5o jaluminum plate TS0 g0 | 4309 [ 2.021 | 42.2 | 100

£ o |and soft magnetid

EQ |member 1.214 | 2.187 | 46.% 2.182 | 44.6 100

|

ng 1.821 | 2.338 | 47.8 2.330 | 47.0 100

%

M 2.428

— Gap between ¢ 0.541 8.5 U.567 g§.8 95

S e faluminum foil and™ " o gy | 27,7 [ 1.172 | 27.5 | 101

£ o |coil body

£ g, 1.214 | 1.547 | 39.1 | 1.499 | 37.3 | 103

TE

§,§ 1.821 | 1.763 | 45.3 1.749 | 45.0 101

=3

& 2.428 | 1.905 | 48.5 1.879 | 47.8 101

- Gap between 0 1.855 | 33.1 1.969 | 22.0 94

S~ jaluminumfoll and™ " o 59 | 36,4 [ 2.346 | 36.6 99

£ 0 |soft magnetic

E7D |member 1.214 | 2.2B1 | 38.2 2.329 | 37.9 98

E‘E 1.821 | 2.456 | 39.9 2.507 | 39.1 58

el

o 2.428 | 2.586 | 39.3 2.549 | 39.5 101

o Gap between 0 2.968 77.2 1.213 6.8 245

> = |metallic plate N

: . 2.968 | 77.2 1.359 9.3 218

Do |and coil kLody 0.607

E'& 1.214 | 2.968 | 77.2 1.612 | 14.5 184

%‘g 1.821 | 2.968 | 77.2 1.801 | 19.3 165

© | 2428 | 2.968 [ 77.2 |1.963 | 24.1 | 153

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

rate is large when directly affixing a coil body on a metal,




whose nunber of turns and/or spiral dianmeter is adjusted so as tg obtain a
predet ermined characteristic value while the coil body i s woundl@n/UNn80
surface of a conductive nmenber is off fixed to a netallic article, it can
be expected that functions of the antepna can be exhibited and it was found
that the present invention is effecfed’” Mreover, in the case of the
Experinental Exanples 2 and 4 in which a soft magnetic nenber is further

di sposed between an alumnumplate or alumnumfoil and a coil body, it was

found that ffie svabyec Shndd/He avas vexttenpty tesreasedoagnparadudldyt he case
of the Conparative Exanple 1 and the Q value was inproved conpared to the

case of thedeperdimanalt xanpbesovar andhd. & val siesl @ ef iedraaseds | oss due
to eddy currents are decreased, and characteristics of an antenna for RFID

are inprove@ ;TReN&Or eetiehhenheasei Pihddie apriesgat métyEN@redskes)UN 2005
20 in which a soft magnetic nenber is disposed between a conductive nenber

and a coi | hedypahbewast d aubdebbat diingtianeanhiodhantenvategamlies
sufficiently inproved. Now, an Experinental Exanple show ng whether a tag

using an aHeLdRintihdr eseindanvenkitaf vaetiuakl ynopetaé esols bapscri bed
below in detail together with a Conparative Exanple. <Experinental Exanple

5> As shown d ny 4 Qi ES d @ et A Gidfhedyt hasiqy @ ider haiiangter of 50
nm and an i nner dianmeter of 49 nmwas made by w nding a coated copper wire

hayi ng a diﬁl’gﬂ@-j‘eﬁ;{ir{bcﬂ it dondssto five tinmes. An aluminumfoil having a
t hi ckness of 10 Ftm and a size of 60x60 rmrm was prepared as a conductive
menber. An RFl Brt age W obifai ned xpyrdineectlyEadifip Xésng &ié 3cbnlwibiedy
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 the antennacanbeexhibited 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
i and 3. 0O 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



to the surface of the alumnumfoil and electrically connecting an IC chip
to the coil body. The tag was used as the Experimental Exanple 5
<Experimental Exanple 6> A coil body the same as that used for tAd JUN 100
Experimental Exanple 5 was made in ac 8rdance with the same procedures as
in the case of the Experinental Exanﬁlg 57 Moreover, an al um num f oi

havi ng the sanme shape and sane size as the case of the Experinental Exanple
5 and an acrylic plate having the sanme outer-dianeter as the al um num f oi

and a thi ckngssi Of a 8072 G MBF SeRbepareth s pit RFb&X hagn was mirtcet ived by
affixing the coil body to the surface of the alumnumfoil through the

acrylic pl glemandaghactdicpbly, ennact bigd aRak G ueliti cre ¢ hen aemidnnzody .
Thus, the tag to which the coi | body was affixed 17 JUN 2005 - 21 by

mai nt ai ni ngan Jntgf el c Qi 0Bkl 7By dd.om the aluminum foil  was used as the
Experinmental Exanple 6. <Expéerinmental Exanple 7> A coil body the sane as

that used for the,Exper i%ent@améﬁ%gemm@wh@tn@mrﬂaqmi\m‘gh t he
same procedures as In the case of the perimental Exanple 5. Moreover, an

al umi num f gj] fawddis the s shant anl &z msdihe 0asopdratde is
Experimental Exanple 5 was prepared to forma circular hole having a

di amet er of3AQ RS bENBLGENEEF 2 of tbhe takuri M Cofigar aA ivel Ixdmplye nas
affixed to the surface of the alum nim foil so as to surround the circul ar

hol e and an gl d? {ifsh WS eetigiaed by electrically connecting an IC chip to
the coil body. Thetag in which the coil bodywas af fixed to the alum num
foil on which the shbedl af figj@dss 1f onaed, wasoisaebdas halveng 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 pm
and a size of 60x60 mm was prepared as a conductive member.
An RFID tag was obtained by directly affixing the coil body
tothesurfaceof thealuminumfoil andelectrically connecting
anICchiptothecoil body. The tagwas used as theExperimental
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



Experinmental Exanple 7. <Experinmental Exanple 8> A coil body the sane as
that used for the Experinental Exanple 5 was nmade in accordance thUNtmﬁ
sanme procedures as in the case of the Experinental Exanple 5. Nb¥ 3 3, an
alum num foil serving as a conductive g?nber havi ng the sane shape and size
as the case of the Experinental Exanplé°57and a conposite materi al

i ncl udi ng carbonyl iron having a thickness of 0.34 nmand a size of 60x60
nm serving as a soft magnetic nenber were prepared. A coil body was affixed

to the surfiachis igkating ndf 4 BRIl othy opgh rither sRrMeURdumMbheni fdiknd an
RFID tag was obtained by electrically connecting an IC chip to the coi

body. Thus dde;d@9. ad Neibi Shoar fhatt Softxamgnets ¢ menber 17 JUN 2005 - 22
was di sposed between the conductive nenber and coil body, was wused as the
Experi ment alg Bamhénth] jérept al Exanple 9> A coil body the sanme as
that used for 'the Experinenta Exanple 5 was made in accordance with the

sanme procedures ;asoihNphRe £A8Es Al the tRdreris@Ntal Branpigebindfr£over, an
alum num foil serving as a conductive nenber having the sane shape and size

as the casgimihe sExperhaBatal sbxamplace wash fiiepamedpapdedupas s
contai ning flakKy magnetic powder was applied to the alumnumfoil and was

dried to fomahPatdde &l Mpdavipar andhiLknessmele 6 2 Morservemgaas a soft

magneti ¢ nmenber on the surface of the alum numfoil. The coil body was
affixed to g1hgqSair acs Phadhig Pahet shinlkmpageasnRYiRd ag thascabtabfed by
el ectrically connecting an ICchip to the coil body. The tag in which a

pai nt fil mged Wk @iSnen S0 tErBgel i was prepared to form a circular
hole having a diameter of 40 mm at the center of the aluminum
foil. A coil bedy 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. Thetaginwhichthecoilbodywasaffixedtothealuminum
foil on which the circular hole is formed was used as the
Experimental Example 7.
<Experimental Example E>

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 includingcarbonylironhavingathickness
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 compocund material and an RFID
tag was obtained by electrically connecting an IC chip to the

coil body. Thus, thetag, inwhicha flat soft magnetic member




menber was fornmed between the conductive nmenber and coil body was used as
the Experinental Exanple 9. <Experinental Exanple 10> A coil body ,th

as that used for the Experinental Exanple 5 was nade in accordanég ﬁﬁfﬁmfhe
sanme procedures as in the case of the_Experinental Exanple 5. Mreover, a
conposite material containing carbon?l‘?rbn having a thickness of 0.34 mm
and a size of 60x60 mm was prepared as a soft nagnetic nenber. A paint
contai ning silver powder was applied to the back of the conposite naterial

and was dried §9shesauaPalddn thiel dbs@RIM NG ASrBegonsyietiveraBybarashavi ng a
t hi ckness of 0.15 nmmon the back of the conposite material. reover, the

coil 17 JUNs2P%s 13 Eprdias Af frixeeeiteo gt.he surface of the conposite
material and an RFID tag was obtained by electrically connecting an I C chip

to the coi l<gh@dtimkhe d1addmpid al» the conposite material serving as a soft
magneti c nenbér was di sposed between the paint filmand coil body was used

as the Experinment abiExgoBy echd GaneaRethaRNhabd Bxapie Ebp ek igidtdiody the

sanme as that used for the Experinental Exanple 5 was nade in accordance

Wi th the safRnYIRC80HASmaATe inNatbereaseeafidhenbxpaht Pbdédbxesplse 5. A
paint filmhaving a thickness of 0.15 nmm serving as a conductive nmenber was

formed on itthe thadesef o aoPaSiged iNRirafdlalExampdecor.danceeviveh, t ha  sane
procedure as the case of the Experinental Exanple 10. The paint filmis
peel ed of f sihenicmPevid seteinglas & conducbooy meadberi kadihg the ssuredf ace of

the paint filmserving as a conductive nenber and an RFID tag was obt ai ned

by el ectri cgaldpe 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 cf 0.2 mm serving as a soft magnetic
member on the surface of the aluminum feoil. The coil body
was affixed to the surface of the paint f£ilm 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 cof the Experimental Example 5. Moreover, a
compositematerial containingcarbonyl ironhavingathickness
cf 0.34mmand asize 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



connecting an IC chip to the coil body. The tag having the paint film
serving as a conductive nenber was used as the Experinental - Exanpl]eJuN12005
<Experinental Exanmple 12> A coil body the sane as that used for the

Experi nment al

Exanple 5 was nmade in accordance with the same procedures as

in the case of the Experinental Exanplé 57 A discoid ferrite plate having a
of 1 mmand a dianeter of 60 nmwas prepared as a conductive
menber. The coil body was directly affixed to the surface of the ferrite

t hi ckness

plate and ap RH.Pst0r ik dg %HN:QQ%rfac?élofw@% %tm@orseﬁebﬁfaeéﬁgéilaqﬂ ly

connecting an“IC chip to the coil body. The tag was used as the

Experi ment al, E<ppnRl4

t hat used
was obt ai
tag consti

Exanpl e 2.

Wés ot B?'éﬁ%c@ﬁ@lﬁﬁﬁoﬁn@@tkn?%@ylé keyigame as

for the Egberlnenta Exanple 5 was rrade in accordance with the

saime pr ocedyr ¢ o 1Nk 86 e0Lak Nen BPesh TBK AlorpUle it AP D tag

ned by electric

|1y connecting an IC chip to the coil body. The

'é\étr%qrxg;yatsh% cQirl Rggyle%ne ﬂn&r@@k%éﬁ@%1é‘§@§e@%éﬂ%§?% ative

ative Exanpl

col |l body obtained by wi nding a coated

copper Wwir ?)ah.?‘l\‘tl RY1m tH %@tleﬁoefr Wb LuEBHOLs & HeORRPEL e ffBl BE@mAQNt ai ni ng

car bonyl
was nmde.

the coil body. The tag constituted by t he bobbi n-type coi
was used asphkifriGRHARAAEMER@Me

iron having a thickness of 1 mmand a size of 40x40 mmten

tinmes

B RFID tag was obtained by electrically connecting an IC chip to

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
athicknessof 0.15mmservingas 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 an RFID tagwas obtainedbyelectrically
connecting an IC chip to the ceil 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

body and I C chip
<Conpar ative 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 ﬁ/?) ib, -
bodi es were neasured by arranging the tags on an acrylic plate. r@EJ q5
it was determ ned whether the taf was normally operated by bringing the
transceiving antenna 2la of the inter rzd‘gat or 21 shown in Figure 8 close to
the tag up to 30 nm Thereafter, as shown in Figure 8, these tags 12 were
arranged on an iron plate having a thickness of 1 mmserving 17 JUN 2005 -

25 - as t%@%&%‘ﬁé@%%@%ﬁ&%% 20 & YA uest O Hiher 6@itle Hodi es.
Then, it was confirned ether the tag was nornally operated by bringing

the transce&é@)pg aft e By 31 Psddgd NS r@?ﬁmer&%ln%(aﬂﬂéh@l ag 12 up
to 30 rrm. The neasured values of L3, L4 and @3, 4, and the effect of the

operation (@@@ﬁﬁg)i.gtg{,eigggﬁﬁgglg is listed in Table 2. [Table 2]
Confi guration i ckness Upper stage Upper stage B Effect of of tag (mm L3

(I RH) operation p lQyer BYaR9€ hEO¥E e S 896 {4 dsbd HbyEXBEr ERBBE @het M NUM
foil 0.45 0.541 8.5 Operable Exanple 5 0.567 8.8 Operable” Experinental

Alum num f opfardy 06 5lsk@7made 1 0RQABIR n X aiPh et e aghedpRokelit2ed7ad
Operable Experinental Circular-hole 0.45 1.127 27.0 Operable Exanple 7
-provided 13 P6hd IR ableExperimental 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 bodyobtainedbywindingacoatedcopperwire having
adiameterof 0.2mmonacompositematerialcontainingcarbonyl
iron having a thickness of 1 mm and a size of 40x40 mm ten
times was made. An RFID tag was cbtained 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 on anacrylicplate. 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 ircn plate having a thickness of 1 mm serving



al um num foil Experinmental Conpound 0.85 1.855 33.1 Operable Exanple 8
material and 1.969 22.0 OQperable alum numfoil Experinental P?tUﬂzmﬁ'“t
0.7 1.754 36.7 Operable Exanple 9 filmand 1.844 36.8 QOperable alunlnum
foil Experimental Conpound 0.8 1.790 36.8 Operable Exanple 10 material and
1.8207 36.9 Qperable conductive paint 2%l m Experi nental Conductive 0.5
0.808 11.4 Operable Exanple 11 paint filmO0.781 12.8 Operable Experinental
Ferrite plate 1.5 4.611 60.3 Operable Exanple 12 4.261 38.9 Qperable

[ noper abl & Corsar At LG8 RanbT A Py e 2 b At abt o BparTeratt Befilee 5 coi
1,445 60,4 ppersble PO TERR ket R ﬁw%é%%ﬁ%ﬁ%%m*e@ o
and the Cagt we g ”i#?&ﬁ%ﬁn%ﬁg%lb% 59@@%@ e A RO ARG b cover

I n the case,of ratiye hanges of L and Q when arrangi ng
tags on a n%?a g?eggggﬁ E n%gﬁggp he %ase of the Conparative Exanple

2, but the  tags ﬁé%&ogmgageaﬁgggo ngﬁtée,yqaﬁ;sggfg 2ggec, 08 e crkah: 1t T

estinmated that t e above Cri
of the operation (operable or inopereble) is listed in Table

2.
[Table 2]
Configuration| Thickness | Upper stage |Upper stage Q3| Effect of
of tag (1mem) L2 (uH) cperation
Lower stage |[Lower stage Q4
L4 (uH)
Experimental |Aluminum foil 0.45 0.541 8.5 Operable
Example 5 C.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 Cperable
Example 7 ~provided 1.067 13.8 Operable
aluminum foil
L
Experimental [Compound 0.85 1.855 33.1 Cperable
Example 8 material and 1.665 22.0 Operable
aluminum foil
Experimental Magneticpaint} 0.7 1.754 36.7 Operable
Example 9 £ilm and 1.B44 36.8 Operable
aluminum foil
Experimental |Compound 6.8 1.790 36.8 Operakle
Example 10 material and 1.8207 36.9 Operable
conductive
paint £ilm
Experimental |Conductive 0.5 ¢.g08 11.4 Cperable
Example 11 paint film 0,7B1 12.8 Cperable
Experimental |Ferrite plate 1.5 4.811 €0.3 Operable
Example 12 4.261 38.9 Operable
Comparative (Coil only 0.4 2.968 7.2 Operable
Example 2 1.213 6.8 Inoperable
Comparative |Bcbbin-type 2.0 4.356 B8.4 Operable
Exeample 3 coil §.649 €0.4 Inoperable

The measurement freguency used 13.56 MHz.



fact that because the magnetic-core direction of the so-called bobbin-type
coil coincides with the axial-core direction of the coil, radio]waﬂﬂpm%
cannot be transmitted fromthe transceiving antenna of an interrogator
approached fromthe direction orthogon%% to the surface of a netal serving
as an article. In the case of the EXbe% mental Exanples 5 to 9
respectively having a conductive nenber fornmed by an alum num foil and the
Experinmental Exanples 10 and 11 respectively having a conductive nenber

formed by a condpghveaprd nt, fikl fhs fdumdsHaurdahBak yaluvesdh khand Q are
relatively small, but their changes are small, and tags when arranged on a

metal  operatesnRghABltays Wi Reval ard 1 y@ge { RURd dahriovahdesmpbrhtigad Q are
improved in the ¢asé of the Experinental Exanple 6 provided with a gap and

the Experi neQbab1EXABRE& né t g Mheh afhehddd 6Hltfe ROt 81 id® Ao eperanet he
alum num foil conpared to the case of the Experinmental Exanple 5 in which

the coil bog¥rmh319iregdteoféxedid anleheaakust e tomparbwitikeEmamglel n the
case of the Experinmental Exanples 8 to 10 in each of which 1 7 JUN 2005 27

the soft magnethgng@drda Lisnd et whehwaaridieCcongywdn senaeabeaire and1qoi |
body, it was found that values of L and Q are inproved. Therefore, in the

case of thecpmpsesti toVent i s d oMt GompRafatt ivRg Reting 1REhe bultS thet

bet ween a conductive nmenber and a coil body, it was found that functions of

an antenna asgs &ld fnioti epétyt ¢ muonddy Whehharmorasd on the mease .of Ithe

Experinmental Exanple 12 in which the coil body is fixed to the surface of

the ferriteispstanseedithgtasha adboMe wpgeetibedneabeer list caasefidundhehat
fact that because themagnetic-coredirectionof the so-called
bobbin-type coil coincides with the axial-core direction of
the ceil, radio waves cannot be transmitted from the
transceiving antenna cf an interrogator approached from the
direction orthogonal to the surface of a metal serving as an
article.

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 fcormed 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



values of L and Q are further inproved and the tag operate nornally.

- Therefore, as long as a predeterm ned characteristic value of a cpl g ﬁ%
can be secured only through electronmagnetic shielding of a soft ﬁ%d“ ?
menber, it was found that a predeterm_ned characteristic value can be
reliably obtained even when a tag i § df'firxed to the surface of a nmetallic
article and the tag can be operated normally. Industrial Applicability As
descri bed above, according to the present invention, the characteristic

val ue of a ql |soliQdMajﬁﬁef‘P<t: n@ﬁfﬂmgyséﬁﬁeg@@enwcm@@cqiiw@cﬁ\émb@ffi Xi ng

an antenna on a netallic article to be managed, and a spacer, which has

been requi rgeh beiafdday, an Y eplaalth& DBl akkidx BrHLO&rd Smpphesessary,
and a tag can be prevented fromgreatly protruding froman article to be

managed. MFROVEford, COl It ROBL IS & @bl preanati eabkytshhekeghiby @ soft
magneti c nenber set between a conductive nember and 17 JUN 1005 28 the

coi | body, dder RaiHdie Ot C9k! s8odyet Fed MY Q¥RGu ctadicnkBRl ohdthe
nunber of turns and/or spiral dianeter of the coil body to be perfornmed to

obtain a predeler Mg, GharACHRRinRt ithataliupcheeares r ghabhyehyaeasy, and it
is possible to reliably obtain the predeterm ned characteristic value even

if affixi nggdheiand imptdeegurface of a netallic article. Furthernore,
by affixing the back of a soft nagnetic nenber to an article and affixing a

spiral coil bodydraHd¥encx¥ f agerhofcdde o30f he MBGRAtineIRb ek afipnect 2y or by
mai ntaining a predetermned interval therebetween, when transmtting radio
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
characteristicvalueof acoil body canbe securedonly through
electromagnetic shielding of a soft magnetic member, it was
found that apredetermined characteristicvaluecanbereliably

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 inventicn,

thecharacteristicvalueofacoilbodyisnot extremelychanged
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




NSO
waves while affixing an antenna to a netallic article, eddy currents are
not generated at a netallic portion because the soft nagnetic nﬁ)rﬂﬁﬁ 0
prevents the radi o waves from passing through the netallic port . ,&gg
result, a tag is activated, a spacer, g/nich has been required, is
unnecessary, even if an article is 7adé of metal, and it is possible to
prevent the antenna fromcontacting with a nei ghboring object while the
article is transported. 1 7 JUN 2005 -29 CLAIMS 1. An antenna for RFID
(Radi o Frequancyoidamdy ) caté om)vE£on i guratk tapide batyecld i Gigdovehnnected to
an IC (Integrated Crcuit) chip or capacitor and configured to be affixed
to an arti d@jusamid ¥Meheanphdear o eondue lavel /meeenrbavingmaetérrst si de
configured to be nmounted on the article; and a coil body configured with
coi | turns el d@UNtEEEPEOIb@tp@r seam 195 dt i oh predspasiiteed o the
first side of the conductive nenber, wherein the nunber of the coil turns
and di anet ethHfased i S0id oye becomel usdlect Sudly tdmdy a amriactir i stic of
said coil body has a predeterm ned val ue, and said conductive nmenber shields
said coil hashys fsombheeBidbIy ebtain fhepastensant aedRdY acmarsng: t o claim
1, wherein electrical resistance between both ends of an area having a width
of 1 cm andralud epghhiDhfiigingftisabdteonduet t ve sherflaer ¢H aandtomyl tadi nal
direction is 50 or less. 3. The antenna for RFID according to claim1,
wher ei n saiakrtcorckict i ve nenber is a sheet, plate, or foil, having a spiral
shape and two ends connected to each other. 4. The antenna for RFID
according to cl &untherwearssilny s &f dxinatibebiardk afeabed timggnatowdiienls®e pai nt
filmapplied to a planar nonconductive nenber, and

to an article and affixing a spiral coil body to the surface
of the soft magnetic member directly or by maintaining a

predetermined interval therebetween, when transmitting radio
waves while affixing an antenna to a metallic article, eddy
currents are not generated at a metallic portion because the
soft magnetic member prevents the radio waves from passing
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.




said coil body is affixed to a surface of said nonconductive nenber. 5. The
antenna for RFID according to claim1, wherein said conductive qquﬁmrzfgg[,s

| am nated on a planar nonconductive mgnber, and said coil body i's affiXxed
to a surface of said nonconductive nenber. 6. The antenna for RFID according
to claim1, wherein a gap between said conductive nenber and said coil body
ranges between 0.01 and 5 nm 7. The antenna for RFID according to claim1,
wherein 17 JUN 2005 -30 a hole is forned at a portion of said conductive
menber surrounded by said coil bo8AIBIS The antenna for RFID according to
claim1l1, wherein a soft magnetic nmenber is di sposed between said conductive
menber and said coil body. 9. The antenna for RFID according to claimS8,
wherein said soft magnetic nenber has a value of 0.5 or nore in a product of

magnet i c1per meaRi drténhadf RRICKRASRD Freqiibddyl IRhEfiSatRh) SAhflgselitionpgnetic
menber. 10. TQT antenn&é(gor ngénD according to claim§3, a\é]vgerel n S&I d soft
magnet i cSigEisRlTY sanneeied toan {C Lintqezated Cyruiliughip of capagiiqr angd|contigyred &
mat eri al be afixkd fgar@tielel édmprisihd:i ng material, forging material, and
sintering material each including at |east opne of. an.anmpr phous all oy,
permal | oy, maghBler CEBEtVeEmEmbERh e it st chpatiedied 49 bemaauRecon oy and
sof t - magtetarticlé;emdi te. 11. The antenna for RFID according to claimS§,
wherein said soft. neti g nmenber. i ncludes co site terial, of (1) fine
particles  or {Faldotgconfigued Wigh el s and grotinkeshon br af'p segind g or
sai d sof whivhgseppasitetothe firstrsidelndabe eorfduttiveafierabgrai nt contai ning fine
particles or S .0f t r ferrite. ;12 The antenna;far, REID
according to c{vgﬁjréﬁ%,th%mﬁgp i ngiéh%dcégfﬁﬁéﬂﬂecﬁ?%ﬂﬁ%ﬁgé?' i %Olgr?ogﬂl?é%i ve sheet
obt ai nedadjystedinushithag asccharacteristic of said coil body has a predetermined value, and

said conductive member shields said coil body from the article.

2. The antenna for RFID according to claim 1, wherein
electrical resistance between both ends of an area having a width of 1 cm and
a length of 1 cm of said conductive member in a longitudinal direction is 5 or less.

3. The antenna for RFID according to claim 1, wherein
said conductive member is a sheet, plate, or foil, having a spiral shape and
two ends connected to each other.

4, The antenna for RFID according to claim 1, wherein
said conductive member is a conductive paint film applied to a planar
nonconductive member, and

said coil body is affixed to a surface of said nonconductive member.

5. The antenna for RFID according to claim 1, wherein
said conductive member 1s laminated on a planar nonconductive member, and

said coil body is affixed to a surface of said nonconductive member.
6. The antenna for RFID according to claim 1, wherein
a gap between said conductive member and said coil body ranges between

0.01 and 5 mm.

7. The antenna for RFID according to claim 1, wherein



plurality of flakes, conprised of a netal or soft magnetic ferrite, to a
surface of a base-material sheet conprised of plastic so that theJohaks
closely contact each other. 13. Theqgntenna for RFID according to claimS8,
wherein said soft magnetic nenber is further obtained by covering the flakes
with a cover sheet conprised of plastic and adhering said base-materi al
sheet and said cover sheet together. 14. An antenna for RFID (Radio
Frequency ldentifjcation), configuredq tqQ be electrically connected to an IC
(Integrated G # vl}ilﬂ‘etlf f%’l‘i‘i“%’ r2 PAPSR iOf 6714 £RRdVHNE impambsy sugoundeddi sakdd to an
article, ceibbgdyi sing: 17 JUN 2005 -31 a planar soft magnetic nenber having
a first side configured to be nounted on the article; and a coil body
including coil turns nmounted on or at a second side which is opposite to
the firs8. si deThd argeirm fspRFIDrageding todaiget,, whdieinei n t he nunber of the coi

turns and di angt i.d_coil .ho are.set such that.a characteristic of
said coil _bod;g ﬁgé 'ﬁg‘%‘r‘%ﬁ‘ae‘?%'ﬁ?ﬁrnlg&%gﬁﬁ’gPe‘é"ﬁan §3'l%d°°§]gf]?uvr?aﬁlﬁg'tb%aﬁénber

shi el ds sad doicbody. body fromthe article. 15. The antenna for RFID according
to claim 14, wherein said soft magnetic nenber has a value of 0.5 or nore in

a product of nmagneti clfper meability and thickness in mllineters of said
soft magHetic Hehwdennarfer RFH2 acoerdingito ¢laim &wiBreiocor ding to cl ai m 14,

uherei n sai d soid sHROMEENiCRERBE: his BOVARE o?f0.8%0r R i@ pRIduRt BRI Al Y.
solidifying material, Casting material, rolling material, Porgl ng material,
and si nt BYEpRsichagraeabality apd ghckness amitigmetersi ofsaid sefianagnetipmgmbephous al | oy,
permal | oy, magnetic steel, silicon steel, sendust alloy, Fe-Al alloy, or
sof t - magneti c _I;erti | e. él? The ant.enna for RFID according to claim 14,
wherei n $%i d sbht aniergiRder RFIR: Aser ingtq ¢lefesd.aviessiposi te material of (1) fine

particles or $Hidke® neignaidBieplbePls fothtd beat RBS dnd)ofR ApIdIE seldifywpper, or
sai d soft {m_%petl c_nmenber i n(fl.udes a. i'tlm'Of a gal nt gont alrning fj pe
particl ematerial, casting materal, rolling material, forging material, and sintering materia

each including at least one of an amorphous alloy, permalloy, magnetic steel, silicon

steel, sendust alloy, Fe-Al alloy, and soft-magnetic ferrite,

11. The antenna for RFID according to claim 8, wherein

said soft magnetic member includes a composite material of (1) fine particles
or flakes of a metal or ferrite, and (2) plastic or rubber, or

said soft magnetic member includes a film of a paint containing fine particles
or flakes of a metal or ferrite.

12. The antenna for RFID according to claim 8, wherein
said soft magnetic member is an adhesive sheet obtained by adhering a
plurality of flakes, comprised of a metal or soft magnetic ferrite, to a surface of a

base-material sheet comprised of plastic so that the flakes closely contact each other.

13. The antenna for RFID according to claim 8, wherein

said soft magnetic member is further obtained by covering the flakes with a
cover sheet comprised of plastic and adhering said base-matenal sheet and said cover
sheet together.

14, An antenna for RFID (Radio Frequency Identification) configured to be
electrically connected to an IC (Integrated Circuit) chip or capacitor and configured to
be affixed to an article, comprising:




or flakes of a netal or fertile. 18. The antenna for RFID accordi ng m,ﬁhsal m
14, wherein said soft magnetic nenber is an adhesive sheet obtai né

adhering a plurality of flakes, conpyised of a nmetal or soft magnetic
fertile, to a surface of a base-material sheet nade of plastic so that the
fl akes closely contact each other. 19. The antenna for RFID according to
claim 18, wherein said soft magnetic nmenber is further obtained by covering
the flakes with a cover sheet conprised of plastic and adhering said
base-mat eri al 8ipboar softl magheticmember kharg a tfiogietidreconi@OredTiocbeampemad f or RFI D
accordi ng ttl%é}{iél'le”%%%i’ wherein the hole permts the electromagnetic waves to

mor e easi Py pass through said conductive nenber. ] o
a coil body including coil tums mounted on or at a second side which is

opposite to the first side of said soft magnetic member,

wherein the number of the coil turns and diameter of said coil body are set
such that a characteristic of said coil body has a predetermined value, and

said soft magnetic member shields said coil body from the article.

15. The antenna for RFID according to claim 14, wherein
said soft magnetic member has a value of 0.5 or more in a product of
magnetic permeability and thickness in millimeters of said soft magnetic member.

16. The antenna for RFID according to claim 14, wherein

said soft magnetic member is formed of at least one of a rapidly solidifying
material, casting material, rolling material, forging material, and sintering material
each including at least one of an amorphous alloy, permalloy, magnetic steel, silicon
steel, sendust alloy, Fe-Al alloy, or soft-magnetic fertile.

17. The antenna for RFID according to claim 14, wherein

said soft magnetic member includes a composite material of (1} fine particles
or flakes of a metal or fertile, and (2) plastic or rubber, or

said soft magnetic member includes a film of a paint containing fine particles
or flakes of a metal or fertile.

18. The antenna for RFID according to claim 14, wherein

said soft magnetic member is an adhesive sheet obtained by adhering a
plurality of flakes, comprised of a metal or soft magnetic fertile, to a surface of a
base-material sheet made of plastic so that the flakes closely contact each other.

19. The antenna for RFID according to claim 18, wherein

said soft magnetic member is further obtained by covering the flakes with a
cover sheet comprised of plastic and adhering said base-material sheet and said cover
sheet together.

20. The antenna for RFID according to claim 7, wherein the hole permits the

electromagnetic waves to more easily pass through said conductive member.




