; e3eBA} <<=t ?7@Q.?1 @@BAXb <FLAT CO L COVPONENT, CHARACTERI STI C ADJUSTI NG
METHOD OF FLAT CO L COVPONENT, |ID TAG AND CHARACTERI STI C ADJUSTI NG METHOD
OF | D TAG 5 BACKGROUND OF THE | NVENTI ON *159159* Field of the Invention
The present invention relates to a flat coil conponent, a characteristic
adj usting nethod of the flat coil conponent, an ID tag, and an
characteristic adjusting nethod of the ID 10 tag. Description of the

Rel ated Art *2* Recently, in various processings such as individual
verification, nerchandggg ”EB?EGEBﬂbONER% dbg hﬁ%%%hﬁ% RRsSind D tags
(al so known as IC cards? Eave conme to be Usée n particul ar, non- contact
type ID tags are used w dmﬂmnd@mmmﬂmtc@mmaﬂrmmargnopm;at ed either
by internal batteries, or by energy of radio wave or nagnetic 20 flux from
a readi ng devi ce of | DANBgSHABAGTERISR&C| APUEES TENSGe METEHODe ¥ JdiDe TAfecessary
energy is obtained by utilizing the function of a flat coil conponent or an

LC resonance circuit, using a flat coil conponent as an antenn
(Japanesg%Patent Lai d- open Noa-ddnded1or 7k ‘ ,a;nt PubIﬂMMlmmm mmmm
No. 2814 np € of an enna pattern in a

conventlonaJ Fmg&@o@faemety@eehgh@ﬁg 10. In a planin Fig. 8, the IE??ag 10
has a flat coil 11, 1 a junper 12 , an IC chip 13, and an I C connection

wire 14 on an insul &hegresent iaventsomhelatas tood If 18t ¢l soinposendn of

an antenna, and_in Fi 8 a conductive patter e_of conductive materi al
Such 5 as al MH&W&%FlSGdﬁp%‘FJ‘F%‘Hn%F“G#H‘\S’e?f P eha s S GonpSasat o' and

formed in a rgetgnqula aﬁHanx‘ ﬂ&éé‘@?fﬁét?lé’fad:jxﬂstﬁxg & 1 JFOEhkOPD

positioned at thé insi‘de of
(R

10 tag.
*G00002*

Description of the Related Art
Recently, in various processings such as individual
verification, merchandise management, and distribution
15 process, ID tags (also known as IC cards) have come to be
used. In particular, non-contact type ID tags are used
widely.
Non-contact type ID tags are operated either by
internal batteries, or by energy of radio wave or magnetic
20 flux from a reading device of ID tags, and in the latter case,
for example, necessary energy is obtained by utilizing the
function of a flat coil component or an LC resonance circuit,
using a flat coil component as an antenna element (Japanese
Patent Laid-open No. 11-259615, Japanese Patent Publication
25 No. 2814477).
Fig. 8 explains an example of antenna pattern in a
conventional non-contact type ID tag 10.

In a plan in Fig. 8, the ID tag 10 has a flat coil 11,
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formof the flat coil 11 is directly connected to one termnal of the IC
chip 13. The end portion positioned at the outside 10 of the spiral form of
the flat coil 11 is connected to one end of the junper 12. The junper 12 is
designed to transmt the electric characteristic (for exanple, potential)
at the outside end portion of the flat coil 11 to the inside of the spiral
form15 of the flat coil 11, and it is insulated fromeach | oop of the flat
coil 11. The junper 12 is conposed of a conductive |ayer 12A and an

insul ating | ayejungdd as descrcbefipel 9W 4ngeth Hd conecti®nd &ig@nAgchhon
wire 14 is connected to the inside 20 end portion of the junper 12 and the
ot her term nadnoinshkatihghspbdBrate Lhe | C chip 13, the unique code of the

ID tag and other data are stored, and the stored data is transmtted, by
recei ving a readi ng BigyfdRrts £aklall rf fgfuactdennst am&ntemny, andoiRnown

o2 L0450 TSR oy SR FRELON PRI RA Ol VA W Ao,
bocp'of e 9% FRIFIRECESEE] combey maglor b picanages, Laotpnpety
substrate 15 wagded @nmd formed in a rectangular shape. In the case of Fig.
8, the end portion positioned at the inside of the spiral
form of the flat coil 11 is directly connected to one terminal
of the IC chip 13. The end portion positioned at the outside
10 of the spiral form of the flat coil 11 is connected to one
end of the jumper 12.

The jumper 12 is designed to transmit the electric
characteristic (for example, potential) at the outside end
portion of the flat coil 11 to the inside of the spiral form

15 of the flat coil 11, and it is insulated from each loop of
the flat coil 11. The jumper 12 is composed of a conductive
layer 12A and an insulating layer 12B as described below (see
Fig. 9).

The IC connection wire 14 is connected to the inside

20 end portion of the jumper 12 and the other terminal of the
IC chip 13.

In the IC chip 13, the unique code of the ID tag and
other data are stored, and the stored data is transmitted
by receiving a reading signal from a reading device not shown

25 (also known as ID tag reader). The energy necessary for such
transmitting and receiving process by the IC chip 13 is
obtained mainly from the flat coil 11.

Fig. 9 is a magnified sectional view of intersection
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pl astic resin such as pol yethylene terephthal ate or pol ycarbonate, the flat
coil 11 nmade of copper foil or the 5 like is provided, and the junper 12 is
provi ded on the flat coil 11. The junper 12 is, in the case of Fig. 9,
conposed of an insulating |layer 12B nade of an insulating resist resin
responsi ble for the insulating function fromthe flat coil 11, and a
conductive | ayer 12A of silver paste or the |like 10 responsible for the
conductive function. Thus, at the intersection of a certain |oop of the
flat coil 11 dyt e [ [ hatihn aYele j | osed
by two conduc??ve §§§g§gn i?%étogo? 1%m§ﬁde§g%d&ét?€g x%yeﬁ%?§%§:qgﬁ
functions as a capadidt arig.159 Thencapaciinsnde tdovp EubEt R dyl1 % hmadeapdci t or
is determ ned by the distance between two conductive layers ( flat coil 11
and conduct i velaglee 12¢§ln |ﬁu@hhe@smoP@%Yethﬁlﬁh?ckﬁ@ggphﬁbﬁlﬁh@ or

| at | 12 d E f th t
| mvar 1000 nokSlydibhohder DEe 1A Tat MOE G a8l Yopoers P, ofobhey 1
and conduz;tl VPlk@yfg ﬁ‘feéh QY Itpe ?“ 9 18ngs 'ﬁr&ﬁmé@o@%%%sgfggrn

formula ( . wheré e0is the die constant” of alr

S/D (1) 25 | nubh:e Tbse The Fugped; 12i Ns¢ ihecheirdmye &f Figer 9ectompesed t he
flat coil 11 and junper 12 is seven, it is equivalent that there are seven
capaci tors, a»fathénguhdtind JmmlltZ@rmd@foﬁ AB inPakitng @@ﬁp@tenesmf

t hese 3 seven ca aC| t he capacitance C Qf t 2. Heregin
supposi ng ther%%\?)% in ets%’f the J1"’(5"@?1"\ ff rc{nhé; §iﬁ5n‘6‘él]e-
frequency F iy Fighg & assRd: |1@Af YTy z_il_v(a F)a t w?g.r he

i nduct or val ue due to the(?ﬁ%t 5 corl 11. F = 1f2~~f2 E < Cighé %;k% (2)
That is,1by nedsponsibis]l of foheth€ cenananiee fhacenengy necessary for the
transmtting and receiving process by the IC chip 13 is _obtained. The

resonance f requency 'Ilhqssr ﬁﬁé%lékéﬁﬁﬁgélpﬂéhﬁé@rmwpt ‘h€ the fhat 10
and the readlqg ﬂ shovm%lﬁ Lg t he _convention nt act £gpe I D
tag, however,“Ttuc eﬁ? n %f3?@g e ?+%%%éﬁ%? HEULF h??l A¥ETi

i ndi vi dual p_ri)éjuéﬁéloééd-rﬁg WP Lorldy ACHP1 B3 éryegyﬂ%%' e €8 PSagen
fromthe entire substrate area, and therefore,” generally, the |nsulat|ng

| ayer 12B i s ddndﬂcﬁiWémihﬁgrapmAyingttb&ncﬁﬁuhatasgareapablte$|n and t hen

the conductive layer 12A is fornmed by silk printing of silver paste or the
like. 20'%However, wie t¢aPaskiangs ngorpgRent 285 §deﬁ*¥$€d<{ﬁ}9%’a‘t<mglsthe

preci si on of hi ck hat D rone .to decl fluctuations
are large). % %P%§e§¥s é gﬁS%ﬁgcg'? &ﬁ?ﬁaﬁ%9|%ﬁ&a ?#Yﬁt 2YFbhs are
larger), the pfp&t AN 20 AHe GIRALLBARC e aderoi2hhe wr&@ferleaobaw Nghét s
effect is forced to be | ower (product flucfuations are increased), and the

resonance frethigckyeds i ® delvi dhed insmidthinglediayed fl12Buenbe i spemifidD

tags 10. 4 . .
inductive capacity er of the insulting layer 12B, and the

20 overlapping area S of the loop of the flat coil 11 and
conductive layer 12A as shown in Fig. 10, and it can be
expressed in formula (1), where €0 is the dielectric constant
of air.

CB =¢0 ‘er * S/D cee (1)

25 In the case of Fig. 8, since the number of
intersections of the flat coil 11 and jumper 12 is seven,
it is equivalent that there are seven capacitors, and the

combined capacitance of the capacitor components of these
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In the case of an IDtag 10 large in error of the resonance frequency from
the desired resonance frequency F, the electric power receiving efficiency
is lowered, and the communi cation distance with the readi ng devi ce becones
5 shorter. The invention is devised in the light of such problens, and it
is an object thereof to present a flat coil conmponent, characteristic

adj usting nmethod of flat coil conponent, ID tag, and characteristic

adj usting nethod of ID tag, capable 10 of suppressing product fluctuations

of desi ed chasa! QL iskd oo UM, o JHE: LAWEATE B Tengolygpthey probl o,

the flat coil Irst-rnvention conprise at coil
conposed of a condugfered naistippals il thécdapaptitaneesb¥Y ane $QicRipy1dN an
i nsul ati ng substrate, and a junper disposed on the flat coil wth

i nsul ation, ftobedhe othemrgorancefreguencyntl iofFiqi § ¢ambecexpressede
outside or inside of .the_flat coil where 20 other end is. positiopne in

ohi oh the j bR oEudanERse MFES T fr i PR - Baruevals 36 EBR Lt
nunber ofg pi gees iy arrangenent. The flat coil conponent relates to the
flat coil conponent of the first invention, in which at |east one of 25 the

plurality of junperg Lsioxgluded, frpséhe aynper of junpers Jd.agnrangenment
by changing fromthe conductive state to nonconductive state. The flat coi
conponent rel ates t &hafelis) Ky Baking use @fpshenkC gesomande,sthemrergvn, in

whi ch at | east one of the urality of.iunpers has .el.ectrical releasing
ot t1ons i SISRPAAFE SR ChP, B AYREFEE TR £Re8aRi5e, BrBPegs: Y ot e
nunber of piegesiib ar ESBHY i P¥g COMEe{d R G b e terialy

these el ectri cal%ﬂrlgq Zia%ﬁ% portjl'%s. #e E:l%as?)acteri st]": ccﬁlaegjle}gti njgélnet%(-ﬁod of
the fl atiQcoi lexugoyentrequéney Sbetwdennthat IDN tagNl0i sarl tie ftedd Doy |
conposed of the conductive material provided continuously and spirally on

an i nsul ati ngleMisna rehat g he junper 10 di sposed on the flat coil with

I nsul ati on, fron‘On%npéhéQﬂﬁ{ventional non-contact type ID tag, however,

fluctuations of resonance frequency are significant in
individual products.

15 The jumper 12 occupies a very small area as seen from
the entire substrate area, and therefore, generally, the
insulating layer 12B is first formed by applying the
insulating resist resin, and then the conductive layer 12A
is formed by silk printing of silver paste or the like.

20 However, when the insulating layer 12B is formed by
coating, the precision of the thickness (that is, D) is prone
to decline (fluctuations are large).

When the precision of the distance D is lower
(fluctuations are larger), the precision of the capacitance

25 of the jumper 12 having its effect is forced to be lower
(product fluctuations are increased), and the resonance
frequency F is deviated from the desired frequency in many

ID tags 10.



end or outer end of this flat coil to the outside or inside of the flat
coil where other end is positioned, in which the junper is conposed of a
plurality of junpers variable in the nunber of pieces in arrangenent, and
the characteristic is 15 adjusted by varying the effective nunber of pieces
in arrangenent out of the plurality of junpers. The characteristic

adj usting nethod of the flat coil conponent relates to the characteristic
adj usting nethod of the flat coil conponent of the second invention, in

whi ch 20 at |east ong qfnd Neadl Us£! hhYIHT thYMROr I dryeXGl Usesh rom the
nunber of junpers in arrangenent by changing fromthe conductive state to
nonconduct i veresd aiigncarfit duaely firom tharded fred tres onfaridee firkeguenelyl F,
conponent is adjusted. The characteristic adjusting nmethod of the flat coil
25 conponent the slectniq pevweraraceéring ef bif Llereyigisrdiomerast, apd that

coil component of the secong.i nvention int}e{hi ch a(%. | east _aqne o{) t he
plurality of GUMRRLCREECR| dderalse raitlsiths peFdtbnd fevdiGsy pecmes
conducti vy magi@dy,. and are 6 incorporated into the nunber of pieces in
arrangenment by covering a conductive material to these electrical releasing
porti-ons, and therelnhe bevehtiantier desvisedfin tike fllizgthtcof Isuchnpoolebéms s
adjusted. 5 The_ID tag of the third invention is an |ID tag_of non-contact
type includi pd il 46 abrblestpbherechtarrefedsinad fdamertl ¢oMPPRERtt he

flat coil conponent, conprises,a flat coil c of, a,conductiyv erial
br ovi ded contAIA o IReiE i Tt e Mena aEERY bade: FaREShEHE 18P 5

j unper di sposggy o ddenbrakbteiils tWet RalAseiall RPehdd YR Q'ﬁ%@%,'é‘é‘ﬁébf@d or
outer end of this flat coil to the outSide of inside of the flat coil where
ot her erld i s qabsi t swppresaingf ur plreduthe | dhnetuat icmsposedf of depivedl ity
of junpers variable in the nunber of pieces in arrangenent. 15 The ID tag
relates to tHMIMREEREBILI®R-third invention, in which at |east one of the
plurality of junpers is excluded fromthe nunber of junpers in arrangenent
by changing fromthe conductive state to nonconductive state. The ID tag
relates to the ID tag of the [ NGeNtrken . ich at | east one of
the plurality of junpers has electrical releasing portions mssing the
conductive materi‘al Toaadlaeethe orgidremised thet 61 ateoiilriceomponhenteoéstha

arrangenent by covering the conductive material to these el ectrical
rel easi NP porkitis. iPyertd AhaFePPELSSEi caadf 1At i 9 itet FOAPEEED Phg df the

fourth invent] I i St j ust i ng. o) D
ourth | nvent il A ect o1 Shigy pALUSLINAL RSOy ofpd bl op
whi ch the flain G@idulcameneibst rateMAinds s jampkat d€8pbseanvaseRe Of 14t

conductive material provided continuously and spirally on an rnsul ating
substrate, ampil wifiedngivdpdson offropcohearf cginemiand jonsahseroandfebdHm one

of inner end qQr. outer end. of is flat.5 cojl to the outside or, _inside of
The T1ar cor Ithiotedt Fort diaithe piasptatnatie o ther ttecpamphere
conposegf j of oY vay | : sOf o) i
arrange(r?ent : Ebandéi; %é{df:ﬁ'gr ggtbgg?g??g'o ht efﬁ q"tr%g;%iuslﬂ’a | %gté%ﬁ%%égr?/fng
the effective pinell idfy @ifegesmpetsakhaigadrentnothelfufibethef pp La@bs t yn of
junpers. The characteristic adjusting nethod of IDtag relates to the
charact eri st iarzadjgememy. net hod of 1D tag of the fourth invention, in which

at | east one of the plurality of_junpers is excluded fromthe _nunber, of
junmpers in arrange ats E‘Hé%gFEE‘pPPSHﬁ Wéac']&frﬁﬁc?‘?vg}‘?t F@t F£oil

nonconduct i V‘%:o?t&% Ry h eri:sti s e LS
adj usted. The c arrg%r%g?fkstl cC a j)ft?tstt fir?gb%?‘%té‘d 3?1 Y’Elgggg?e?'%?%gattg%ét%fe
char act @5 st itheadpLista hityredbliodunfpelrd® tiag etclided ofrbi itheeniunder i df whi ch

at |least one of the plurality of junpers
jumpers in arrangement by changing from the conductive state

in

to nonconductive state.

The flat coil component relates to the flat coil
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20 has electrical releasing portions mssing the conductive material, and
are incorporated into the nunber of pieces in arrangenent by covering the
conductive material to these electrical releasing portions, and thereby the
characteristic of the IDtag is adjusted. 25 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a plan showwng circuit elements and the Iike the of ID
tag in a first enbodi nent. 8 Fig. 2 is a sectional view along the

| ongi tudi nal direction of junper in the first enbodinment. Fig. 3 is an

expl anat ory di O\ q%!&ggb | 34 € sadkdstd PH dupgeoh el D
tag in the f%%%ﬁgoﬁ %ﬂ% 1 g. L ieg{ﬁa%de’xﬁqgnat tgrﬂ;gg'l ?}%%gm sﬁgvv{)ng t he
rel ation betwegs gheranibero Ofjumidead hue bm@aets_caadrém@adea'ggpof:eseﬂance
frequency in the first enbodinment. Fig. 5 is an explanatory diagram of

effects of |Dnisging the tdenduiatsive maddimisit, afidgjare iscarpolefreti ¢npban
show ng an essenti al configuratiqn of IDtag in a second enbodinent. Fig. 7

is an expl anat®® PURRSH 8% HeWPRG-t AETERIFEN r?¥t‘?9:"%}%1ai ﬂ@f‘ﬂ\‘ﬁtzé&ﬁre of
| D tag"Btr“h%ﬁ&?fgl150egﬁggéngféctfigﬁ}?58§egﬁghagpﬁQQWb%%.C'rcu't

el enents and ot hers of a conventiona I'S a sectional view of

intersection of junpefe chagartetisaial aHPubddngndethel ¢Pidhe 2Qaki goil0 is
an expl anatory di agram of essential parts for determ ning the capacitance

val ue at the ¢omponentiof the FFecond DPSOR bon GroIPr YsiEs PREFERRED coil
EVMBODI MENTS 25 (A) A_first. enbodinent F@ferring now to .t he dramﬁngs, a
first enbodi nfEPHPYFEd F athe FInERhbreRater tah BEPEFIEH| GORRI BUPRRLY

et hod of | o ¥ng BRIERTROTEN, o Ddeha ety chapBELELE ROEl RSy
Confi gurted i ond bépdded forf sheefbat/id®ilt with insulation, from one of inner
end or outer end of this flat coil to the outside or inside
of the flat coil where other end is positioned, in which the
jumper is composed of a plurality of jumpers variable in the
number of pieces in arrangement, and the characteristic is
15 adjusted by varying the effective number of pieces in
arrangement out of the plurality of jumpers.

The characteristic adjusting method of the flat coil
component relates to the characteristic adjusting method of
the flat coil component of the second invention, in which

20 at least one of the plurality of jumpers is excluded from
the number of jumpers in arrangement by changing from the
conductive state to nonconductive state, and thereby the
characteristic of the flat coil component is adjusted.

The characteristic adjusting method of the flat coil

25 component relates to the characteristic adjusting method of
the flat coil component of the second invention, in which
at least one of the plurality of jumpers has electrical

releasing portions missing the conductive material, and are

6



Fig. 1 is an explanatory diagram of non-contact type 5 ID tag using a flat
coil conponent of the first enbodi nent, showi ng a schematic plan of a state
in which the surface sue of the IDtag is not covered, that is, the
internal electric wiring pattern is formed and exposed directly. In Fig. 1,
an ID tag 20 of the first enbodi nent also 10 conprises a flat coil 21,
junpers 22-1 to 22-7, an IC chip 23, and an I C connection wire 24. The fl at
coil 21, I1Cchip 23, and IC connection wire 24 function sane as in the

prior art. In;the,6858c88 GReof khe! R BNtpidedd Ui éfi‘aﬁ’«geﬂénﬁ Bgven
pieces in Fig. 1 § junpers 22-1 to 22-7 are provided, and theSe junpers
22-1 to 22-7 @seepinargednfacalitelmdisdmieh tohehesk elsetir ilcadpreleabéngl at
coil 21 and the IC connection wire 24. In the junpers 22-1, . . . , 22-7,
the wire w dtportieng, 2andorietebyethayeharaeteristieneé hhaefdptooailin
Fig. 2) is sane in each.mﬁrg. agd Is formed narrower than the wire wi dth of
the conduct i VePTROREN¥ ol fredddHSERS j unper as in the prior art. For exanple,

supposi ngg the wire Wil Nppfe LONGHCLHYE Lh¥Er iaeRnt dh&d WIPES €49 lef: - -
22-7 to be t, and the 25 mﬁré&a?dth of t%e céh ué%ive | ayer forne%go? one
-junper as in hde-ponbacar typet eirteid indeaoff Isanecs £ ocampe niehequesicgnt o be
T, it is designed to neet the relation of 7t > T. The conbi ned capacitance
val ue in the pRESMR2|elenent + ipgwhich the flat coil component comprises

a flat coil composed of a conductive material provided
continuously and spirally on an insulating substrate, and

10 a jumper disposed on the flat coil with insulation, from one
of inner end or outer end of this flat coil to the outside
or inside of the flat coil where other end is positioned,
and further the jumper is composed of a plurality of jumpers
variable in the number of pieces in arrangement.

15 The ID tag relates to the ID tag of the third invention,
in which at least one of the plurality of jumpers is excluded
from the number of jumpers in arrangement by changing from
the conductive state to nonconductive state.

The ID tag relates to the ID tag of the third invention,

20 in which at least one of the plurality of jumpers has
electrical releasing portions missing the conductive
material, and are incorporated into the number of pieces in
arrangement by covering the conductive material to these
electrical releasing portions.

25 The characteristic adjusting method of ID tag of the
fourth invention is a characteristic adjusting method of ID
tag of non-contact type including a flat coil component as

an antenna element, in which the flat coil component
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about capacitance conmponents is, as known well, the sum of capacitance

val ues of each capacitance conponent. Therefore, when the wire wdth of the
conductive layer 22A in the junpers 22-1, ..., 22-7 is equal, and when the
5 capaci tance val ues are assuned to be equal in the junpers 22-1, . . .;
22-7, the conbi ned capacitance val ue can be vari ed dependi ng on the nunber
of effective parallel pieces. The junpers 22-1, . . . , 22-7 are designed
so as to be renoved fromthe nunber of effective parallel pieces easily. 10
Fig. 2is a i vie ong, #he LLadiral, Qi 140N, Of in
Tunper 22 (ang Bhorare 2. T 3P ) o SHETe MARE P pde CEIAR .
connecti on Wpgkovidéed e cHrpPDEesusyt hend nssp ara DYy Subst rane 2hswbatings a
basic 15 substrate of the ID tag 20 by way of a resin layer 26. The resin
| ayer 26 is afuksitestee hagerd ojumper| diepgsed fay phevifdatg adid fvathcoi l

21 the i | atj ng. b te 25. The fl at il 2 b | .di d
Girectly on CHESIRGHSET g SLENS Bfc 188K, ERORE (Y 10 fY EfiF BESE20 on
the condugti vig, pptgsr é)fmf%q{aé%qp @66l chide rY L €EBRS wheeehgéhéfe

: t
flat coil 21, the insulati ayer (or a dielectric layer fromt

vi ewpoi nt of end a@dsart)icikBtpfandhEyrntiear th2 jampespasedomposeli off a
conductive |ayer 22A of this junper 22 is nmounted. This conductive |ayer
22A 25 is corihetiablty ehelWOPEFAOYATILabR oD A6 Inatk&y] 108 IPEeRPS hdl| C

Fomer 23" “AfsderSle P3P SHUSRANS SHSE 1 BIELy 34 00y45e
s 9,0, Y Ryl BhoReffeclve Munld: 8 Poates (hareXagitnt It

silver paste at thé position of CT in Fig. 2 y using a nee i ke tool,

that is,1by d&comaeluragl ity ¢fimpempetrsie specific junper 22 can be renoved
fromthe 5 parallel circuit. fir, in the case of the junper 22 ( 22-1, . .

., 22-7) is conpodd® rhreagtesratdci 3] Bkt MethgseobyIR $pggrekattehesi ve
| ayer as the | | af,l aver 22B_and a.netal, fape he cenductive, | ayer

22h by pee i1 P R e E T et Rt e AR B TR e S e

paral I el circiifent o) ighahdeheit Sldds2enesSs £ Nehdphued 10ftyt Be JhmSérs
enbodi nent The characteristic adjusting nmethod of the ID tag 20 (al so used
for the char ax eexsludeddfoshi hjematuhbdrob ft hanpedd ain cartamgpempeameby in
the first_ enbodi ment conposed of such circuit elenments is explained by
referring to HRIPINGHEIn SheSonRECHiyee§sRkE bPoRepcerdughive state,

characteristi j,US nt, .sho in Fig. 3.my_be do aut omati cal | or
part or whol e‘-"cnocfcytlyﬁee]!;épp?a ctehurééwar% CE%gbsetJ_c%ré/? e'feih%u b%/a? he® & b%??%%‘_
operator. First, therneemaadctdri@AUuRNaY justdaatdtatbd Brthethl téthtdsin
the processed state except for surface coating step as showmn in Fig. 1

(T1). Then, ttetberaharagtveeistie adduistddgresonotod DB thgeoficheyfairthe | D
tag 20 and the detected responance frequency is checked (T2 ) , and it is
det er ni ned i FAAHRP Y IsWHAER at él%a%ébppﬁeﬂf iy @18 33y 98) JTUNRRYS t he

error i%OMtrﬂébtéf%é%ff%éiegeiéggfngtBgr%%ons missing the conductive

material, and are incorporated into the number of pieces in
arrangement by covering the conductive material to these
electrical releasing portions, and thereby the
characteristic of the ID tag is adjusted.
25
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan showing circuit elements and the like

the of ID tag in a first embodiment.
8



series of processing showmn in Fig. 3 is termnated. At this tinme, the
process proceeds to the surface coating, so that the ID tag is conpleted.
By contrast, if the detected error of resonance 5 frequency exceeds the
specified range, it is determned if adjustable by decreasing the nunber of
junpers or not (T4 ) . For exanple, if the error is too large, it is
determ ned as not adjustable. O in the case if there is only one junper

wi th no breakage or peeling left, it is determ ned as not 10 adjustable
since no effective j er, is.pre . e i ] i abl e
by decreasing the nunber 2ofissj uérpégg?lgﬁgioﬁ%ﬁe%lfog%r éérr%g\?gido?é%?n&?%gﬁ
paral | el cirdiiteddidn ex@MphitpePyiRr€R&i DOr Pt oewEsd dhepeel i Ng process ) (
T5 ) , and the process 15 returns to step T1l. On the other hand, if

i mpossi bl e to adj usFigy décré&si AY tevphandberyl (iapeas, shewimgoceks for

defective piege is erforned(? notficin a.gefect'v pi ece, or e like ( T6
Sharac 1 Foge

) , and the CIfote ALY P Bre OF ot i T1RY et %‘%}Q(%%ﬁt

Effects @f t | {4 Iﬁgbodinent As descri bed above, according to the first
enbodine%t,!gﬁﬁéﬁéﬁ? y  of junpers are provided so as to allow to vary the

nunber of pieces forigQnpossag &éRB1LAAABLLS!dLddtat lshowithd BReNteer i 6
pi eces is varied appropriately, and therefore 25 the error between the

resonance fr dmgisresn othehaumbeampfingffretdesi risunpersonande thee desitgn can
be suppressed, so that the conmunjcation_distance fromthe readi ng device

my be ext endfForANCe QﬂﬁEﬁYnb%tt%%pﬁhﬁ?gdeﬂg?é?ﬂeﬂFrI be expl ai ned
bel ow. The ID tag 2@;¢f, 5hes i %&ﬁg@ﬂ%g'og?n?%gﬁﬁfd%f Rer (I QY f)'@aggas

shown in Fig. 1 and Fi'g. 2 was colrpose | owi ng material s.

| nsul at i1@g substilad ef et Aenteddihdwt ene terephthalate filmof 50 pmin
thickness. Flat coil 21 and |IC connection wire 24: A copper foil of 35 ~-m
i n thickness havi ngFad -adhedBve | 8gbematioo plan rshOWERGedd wsrrtiale was

adhered to the insulating supsirate 10 25, and the wire wi dth was adj usted
fo 0. 6 rm by RIS R D5 CAE Thi B ToroRt: BRLPPSBE hane as |- CCDE of
Philips Inc.). Insulggly ngslaygr 24B Ofni YAREEry Aa PEEYAMC &Shihng the
characteristic adjusting procedure of ID tag in the second
15 embodiment.
Fig. 8 is a plan showing circuit elements and others
of a conventional ID tag.
Fig. 9 is a sectional view of intersection of jumper
of conventional ID tag and flat coil.
20 Fig. 10 is an explanatory diagram of essential parts
for determining the capacitance value at the intersection

in Fig. 9.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 (A) A first embodiment
Referring now to the drawings, a first embodiment of
a flat coil component, a characteristic adjusting method of

flat coil component, ID tag, and characteristic adjusting

9



i nsul ating resist layer (target filmthickness 25 Nm (trade 15 nane as
M_25089 of Acheson Japan Limted.). Conductive |layer 22A of junper: A
silver paste layer of filmthickness of 15 pmand wire width of 0.35 nm
(trade nane as DW250L-1 of Toyobo Co.). In such design condition, a
relation shown in Fig. 4 20 is established between the nunber of effective
pi eces of junpers 22-1 to 22-7 and the resonance frequency. That is, when
t he nunber of effective pieces is five, the resonance frequency becones as

desired. Howgnahod BE Fii ?‘Eééoi’&iﬁ{j%ﬁ 2heNthi el oRhvilUBEl =8P ¥ i8S 1N
manuf acture. In the said sign condition (target thickness of 25 pm of

i nsul ating | aowetc. ), three sanples were manufactured. Thickness of the
insulating |ayer was 22.0 pmin the first sanple, 26.4 umin the second
sampl e, 14 and 26.(8-pmh i forhdgukptdonanfl herfarst enbadimeaty esonance

[reauency, betor e, and g 15405 SO HaB0oNs bR EORER e Lyddiene
the resomancef LeQuERsYgWaSt e R4 Mdompddrith8 ret har £ { o o dsdr e
resonance frequency of %3.56 MHz was -0.001 MHz. In the second sanpl e, when
one out of selmwingrpesshwmstiembaadoftdestatsonandeidh edpeesuy faae 931659
MHz, and the error fromthe desired resonance frequency of 13.56 )
of the ID tag is not covered, that is, the internal electric
wiring pattern is formed and exposed directly.
In Fig. 1, an ID tag 20 of the first embodiment also
10 comprises a flat coil 21, jumpers 22-1 to 22-7, an IC chip
23, and an IC connection wire 24.
The flat coil 21, IC chip 23, and IC connection wire
24 function same as in the prior art.
In the case of the first embodiment, a plurality of
15 (seven pieces in Fig. 1) jumpers 22-1 to 22-7 are provided,
and these jumpers 22-1 to 22-7 are arranged parallel between
the outermost loop of the flat coil 21 and the IC connection
wire 24.
In the jumpers 22-1, ..., 22-7, the wire width of the
20 conductive layer (see reference numeral 22A in Fig. 2) is
same in each wire, and is formed narrower than the wire width
of the conductive layer formed of one jumper as in the prior
art. For example, supposing the wire width of conductive
layer 22A in the jumpers 22-1, ..., 22-7 to be t, and the
25 wire width of the conductive layer formed of one jumper as
in the prior art intended to be of same resonance frequency

to be T, it is designed to meet the relation of 7t > T.

The combined capacitance value in the parallel circuit

10



10 MHz was -0 . 001 MHz . In the third sanple, when one out of seven
junpers was renoved, the resonance frequency was 13.568 MHz, and the error
fromthe desired resonance frequency of 13.56 MHz was 0.008 MHz. At the
present, the error range is -0. 098 to 0.057 MHz, 15 and the error range in
the first enbodi mrent was -0.001 to 0.008 MHz, and it is known that the
desired resonance frequency is alnost achieved in the first enbodinment. (H)
A second Enbodi nent Referring now to the draw ngs, a second enbodi nent of

20 flat coil gospenesYac hRrASt&hSdAenesl) Us! ix0 kiRkMOGeAf ,f kb 6Qinl of
conponent, ID tag, and characteristic adjusting nethod of I'D tag according
to the i nventcapasitiandbe ewpllaigsed bEl oveadlB- 1raPacfitgmcat | omompohdért second
enbodinent Fig. 6 is a schematic plan (. i mage di agram of essential 25
parts of the %%%@%%ddﬂ%rﬁf}e Her & sl tha Of s ther FeBPBREANG L8YeKe2#Rr st

enbodi nent arge i nti.fied wth, sane reference nuner al In_the.lDt 20A
of the second“érrggﬁi PENEChe®4Tat 1577 ¢ {}I'%le,slﬁq%‘%}p f?d e e

connecti G W Egp2di 4 Rcs NEL@SEs { §fe 088Sun8dt B8 bl 4usPedi BRE jumpers
22-1, ...722-7, the combined capacitance value can be varied
depending on the number of effective parallel pieces.
The jumpers 22-1, ..., 22-7 are designed so as to be
removed from the number of effective parallel pieces easily.
10 Fig. 2 is a sectional view along the longitudinal
direction of a certain jumper 22 (any one of 22-1 to 22-
7).
In Fig. 2, the flat coil 21 and IC connection wire 24
are disposed on the insulating substrate 25 which is a basic
15 substrate of the ID tag 20 by way of a resin layer 26. The
resin layer 26 is an adhesive layer or the like used for
providing the flat coil 21 on the insulating substrate 25.
The flat coil 21 may be also disposed directly on the
insulating substrate 25 without using resin layer 26.
20 On the conductive pattern of each loop excluding the
outermost loop of the flat coil 21, the insulating layer (or
a dielectric layer from the viewpoint of a capacitor) 22B
of the jumper 22 is disposed, on which a conductive layer
22A of this jumper 22 is mounted. This conductive layer 22A
25 is connected to the outermost loop of the flat coil 11 and
the IC connection wire 24.
For example, when the conductive layer 22A of the
jumper 22 (22-1, ..., 22-7) is composed of silver paste, by
11



The I D tag 20A of the second enbodi nent has junpers 22A-1 to 22A-7 as shown
in Fig. 6 before the characteristic 5 adjustnent process. The first to
fifth junpers 22A-1 to 22A-5 are sane as the ones in the first enbodi nent.
The sixth and seventh junpers 22A-6 and 22A-7 have notches 22-6X and 22-7X
formed in part of the conductive layer ( see 22Ain Fig. 2 ) . These

not ches 22-6X and 22-7X are 10 covered with conductive material (for
exanpl e, silver paste or solder), so that the entire junpers 22A-6, 22A-7
are set in a five e h ugte Stat& drS JJHY P ed
into the parall%e gll caui@%%rr%%:}gguggfppggg Fﬁnﬁg‘?s%qu’éifel n, tﬁ{a&tnunber
of junpers 22Aahgie ,224ve siaiveiapakd e Be B8kCHESitsohi ¥e, chhighrig. pcause
the desired resonance frequency is achieved by five pieces in design. (B-2)
Char act eri st ihy adjimst angesdiired il thelsetbat esboey rdisc@mneadfeing the
characteristic adjusting nethod of the ID%S‘Q 20A (al so useg for tr{g&

char act eri st iJUmRGst g FRERSA 16T TUMPSY at?cGAP RSpbRBAYSdi FXofe ond

enbodi mept cggﬁg of ﬁﬂﬁh‘ ircuit elements will be explained by referring
to Fig. whi®c ?‘ﬁl%v\l/s Yre pr%'cessi ng procedure. 25 The characteristic

adj ust ment shown i noki, gin AH@)a o3 thedjenbedton@i-agl Ly, 022 pAf tidr
whol e of the procedure may be carried out by the adjusting operator. First,
t he resonancedmpsfeshtykes dendursdvienadines {¥e t@pe by using an adhesive

layer as the insulating layer 22B and a metal tape as the

conductive layer 22A, by peeling off the entire jumper, it
10 can be removed from the parallel circuit.

(A-2) Characteristic adjusting method of the first
embodiment

The characteristic adjusting method of the ID tag 20
(also used for the characteristic adjusting method of the

15 flat coil component) in the first embodiment composed of such
circuit elements is explained by referring to Fig. 3 which
shows the processing procedure.

The characteristic adjustment shown in Fig. 3 may be
done automatically, or part or whole of the procedure may

20 be carried out by the adjusting operator.

First, the resonance frequency is detected in the ID
tag 20 in the processed state except for surface coating step
as shown in Fig. 1 (T1l).

Then, the error between the desired resonance

25 frequency of the ID tag 20 and the detected resonance
frequency is checked (T2), and it is determined if the error
is within a specified range or not (T3).

When the error is within the specified range, the

12



tag 20A in the state shown in Fig. 6 (T11). Then, the error between the
desired resonance frequency of the ID tag 20A and the detected resonance
frequency is checked ( T12 ) , and it is determned if the error 5 is
within a specified range or not (T13). Wien the error is within the
specified range, the series of processing shown in Fig. 7 is termnated. At
this time, the process proceeds to the surface coating, so that the ID tag
20A is conpleted. 10 By contrast, if the detected error of resonance

frequency exoapded b SPGEELESHy80gn id riy, I8 S Btlllbadlc REIOF1LS

pl us or m nus cas a m nus “error, 1t etermn

adj ust abl e by iGge) e rmdd&gug;rﬂweéafs &bl eakl SerfaEiéeééaﬁiné5 86ttRdd5) ,
and i f adjustable by decreasing the nunber of effective junpers, one of
themis renovge fﬁmmagwlspaa@mpbétedrcwt ( for exanple, by breaking

process or peeli ng ocess ) % Tlfié) and the process returns to step T11.
On the ot her hand, |‘Fﬂ)‘b§%"1‘ Fe t a’@?%sfﬂeﬁfc&@@r eBETNy Ofe FREDRAD

j unpers, 520 tﬂ%cﬁi’&&ﬁé%ﬂ%’e c?.-.ff“_fﬁfeﬁ s %cFl % 'r%n?;%rf%mfg &’&é‘%iﬁé&glﬁ

defective piece e seri és of “process shown Tn

Fig. 7 is terddjimstbld byt Aeceass mfg ahal mmleéf O£ jdm;ie&sdetrenat nerk j f
adj ust abl e by increasing the nunber of effective junpers or 25 not (T18),
and if adj ustBay @Xeppleor édsthg @héonuhﬁ)érowflaéfq%cmtvésj depernsinedeas unper

is added to the par.allel circuit, gfolél exa overln the nptches with
t he conducti /¥ justable. 19§ § \alex & rlétﬁP ¥ PResiupPay

B S i ARe f 0 g, e

j unpers, the process ftor e p 'S per oticing a
def ecti Vi@ pi eapjutdile IsitRd ndldffect 80é jxh@péprlse@r@%emowsﬁexﬁdswmyi n

Fig. 7 is termnated. 5 (B-3) Effects of the second enbodi nent
the jumper.

If adjustable by decreasing the number of jumpers, one
of them is removed from the parallel circuit (for example,
by breaking process or peeling process) (T5), and the process

15 returns to step Tl.

On the other hand, if impossible to adjust by
decreasing the number of jumpers, the process for defective
piece is performed by noticing a defective piece or the like
(T6), and the series of process shown in Fig. 3 is terminated.

20 (A-3) Effects of the first embodiment

As described above, according to the first embodiment,
a plurality of jumpers are provided so as to allow to vary
the number of pieces for composing the parallel circuit, and
the number of pieces is varied appropriately, and therefore

25 the error between the resonance frequency of the ID tag and
the desired resonance frequency can be suppressed, so that

the communication distance from the reading device may be

extended.
13



As described above, according to the second enbodinent,” 'a plurality of
junpers are provided so as to allowto vary the nunber of pieces for
conposing the parallel circuit, and the nunmber of pieces is varied
appropriately, and therefore 10 the error between the resonance frequency
of the ID tag and the desired resonance frequency can be suppressed, so
that the conmmunication distance fromthe reading device nmay be extended.
(C© Oher enbodinents 15 The naterials of the flat coil, junper and

i nsul ati ng substrat an i t i h ane. n .
particularly speci fl(?‘.LgHa g’ﬁéj%]]?lfrﬁa?/ggeégéiq‘éé?ég g%lgig?'&‘a?ﬁslyl. tFen '?%_%l?%?ggoi ng
embodi nents, B&Eodk C oM B3 t&gP98i bifoRe@ ifiSiste éfbddindd@tha@ing2thebut
the invention may 20 be also applied in a case in which the IC chip 23 is
posi tioned ouwtenflegwfathenfastshown il Fagd 1hend hper Zwaducomppled aofi de
end portion of the flat coil 21 to the outside of the flat coil. In the
enbodi ment s, WRnfek]eEinggmeheréfbfacteristic, 25 the junper is increased
or decregsed one by t consj i he gni t ude, of r
nor e jurrp%er may be Ii%%girle%en or dggér%%g%% inf%'ne ope?%ti oﬁéigét%%;ﬂ%% i ng

the nunber oftpigGieehaldte FULhNEE 50 LheigneAdbrBBES. in all of 1D tags
20, 20A, the resonance frequency is detected, and the nunber of parallel

junpers is adjustedHlat adjids2l tanel TtOarauiearti sin e)irebd : i tA cappes pfodtessed

in the foll ow ngqclgrodu_ct lot unit. 5 That is, fromthe product |ot (for
exanpl e, 100 §f etedm g [Hhicigesn haingaiurdbesive dfyekeofadl #nenand

by th ' 14ad
y the same reehlifeddot 816 ARRUIRY JdhdAUe cBoAL Y bW Lo substrare |,

characteristiCs, a spec exanp

20, 20Afye spaplefd ene &isd wiEtR s cad fustidletoof . 8 Duhaly @Och2Rg. the

nunber of pieces of increasing or decreasing the junpers is determ ned, and
t he specified nunberI®fchipn@s:s &8ycbaépi fioreBEEH (trader pamedasnIalIDED
tags 20, 20A of the product lot. In the enbodinments, the flat coil
conponent of ?%eplllslfﬂ%eﬁ??oh'i s applied to the IDtag, but the flat coil

conponent of the i n\ifen[g]i pLbigd N akl f C | C
circuits containing a ! colicffé]cf(; %ﬁe%?g g\sﬁn g’?l(l‘a%eér#s ]Aandgﬁ?éﬂce EESTH
characteri sti ondya®en§desilsad1appropEacyét i 1At HeERNEBER RhAYe(tEage
invention realizes the flat 20 coil conmponent, characteristic adjusting
met hod of5 f | smameias cihpdteht of | Bchagonaddpahakamitedshi-c adj usti ng et hod

of IDtag, capable of s ressing product_fIl uctuations, about the desired
characteristic. 19 C‘W%féofils"ecllég'ﬁédggé:Of jumper: A silver paste layer

of film thickness of 15 um and wire width of 0.35 mm (trade
name as DW250L-1 of Toyobo Co.).
In such design condition, a relation shown in Fig. 4
20 is established between the number of effective pieces of
jumpers 22-1 to 22-7 and the resonance frequency. That is,
when the number of effective pieces is five, the resonance
frequency becomes as desired.
However, the thickness of insulating layer of jumper
25 varies in manufacture. In the said design condition (target
thickness of 25 um of insulating layer, etc.), three samples
were manufactured. Thickness of the insulating layer was
22.0 ym in the first sample, 26.4 um in the second sample,

14



1. Aflat coil conmponent conprising a flat coil conposed of a conductive
mat eri al provided continuously and spirally on an insul ating substrate, and
a junper disposed 5 on the flat coil with insulation, fromone of inner end
or outer end of this flat coil to the outside or inside o~--the flat coi
where other end is positioned, wherein the junper is conposed of a
plurality of junpers variable in the nunber of pieces in arrangenent. 10 2.
The flat coil conmponent of claim1, wherein at |east one of the plurality
of junpers i sagXc)eI0e i aarrtﬁ@ecrfw%ran@ld.urw?_s 5 B IRIWARGRMBB oA NCe
changing fromthe conductive state to nonconducfive state. 3. The flat coi
conponent of frequei¢cywbefeire andlafiteasttimmecldradieepistati adjustinenpers
has el ectrical releasing portions mssing the conductive naterial, and are
i ncor por at ed Pﬁ?%eﬁﬁeOﬁuﬁgéﬁeoFaﬁpééés in arrangenent by covering a

conductive material to.these electrical releasing p ions.. 20 4, A
characteristic adj uslirf ﬁéengﬂ%dg p&ef’ lvglfer&g:ﬁo %@Eﬁ%%ﬁ?ego}‘r‘é}ﬁ%ﬁsn‘g’?ﬁef | at
coi | conppsedrghoRe§ONEHE! e8oRBNRE FreRfu@Hcde draed Nl IIShiyz angdngpthal |y
on an insulating substrate, and a junper disposed on the flat coil with

i nsul ation, feomponEram theedesdmedoresanancenfireflueheyfofitl RS diHz wast he
outside or inside of the flat coil where other end is positioned, wherein

the junper is~@obPbstizof BRpFBRPaFPEPREr SPTMISHs WRET M@ PHEtRE AEKBBr of
preces 1n ar r?ﬁgﬁgggtw%saggmgged.,t@ﬁe %%o%catn %E%e&u'feﬁc&%é? tl%d.f:@@ Mﬁp,“ ng
e b out “of the p

r
the effective’n r o Ireces in arrangerreg{é urali'ty o

bunpers. 5. Tigd it aGiryr Firom 0HEUSés DEedBtdirhficd |Aledi@idcyp oFOMROBENt Of
claim4, wherein at |east one of the plurality of junpers is excluded from

t he nunbtl of MiziMzer s0i. A0ArMEmgdmenhe [bhigidaagmpdef rvnen baccont ft sevent at e
t o nonconductive state, and thereby the characteristic of the flat coil

conponent is JWPRSFRIANECBOVEHe LRATLSONANGS EXGAPGICY A Frdthod HHHEY at
coi | conponen%ngf?rgé AP ARG EhE §lslFES A d rﬁ'egidgrﬁzlé) b Qg.bsnpers
r g txi'l CF mat er , an

has el ectrical releasing portions mssin e conductiv ial are
i ncor por at ed mMms owaBeonooBemuel pieces in arrangenent by covering a

conductive material 15 to these electrical releasing portions, and thereby
the characteristic dit the pfegentoi ltheorpooerande 1gj0st098 tg 0.457 BHeag of

- tact t i | udi flat,coj t . t | t,
wherein The 357 HBFI SEBARoRBRIScHApt PecElEeF) SHbATHREDE KBAp50eRObs £a
conductive mapefh@l pmpi0Vi deg ‘:’L‘B”tw“ﬂﬁéw aé}f’atsP’Fﬁé! l%sﬁﬁ: {:8§Hh§ tag
substrate, and a junper disposed on the ftlat coil wth I'nsulatron, from one

of inner end prequércyend aimbbe &bhiecedl ihothbefiwksi émbedimesitde of the
flat coil where other end is positioned, and further 25 the junper is
conposed of a plural(By &f seeoper Emppdigiend i n t he nunber of pieces in

arrangerent. € - ISk hekl BT e i Sied iRl 5 thaCor
arrangenzgt by £PGI1NGompOHERRS QXYM d Vs 1@ hE JuS t1AYRBERSH 0 Shat €.
coil component, ID tag, and characteristic adjusting method
of ID tag according to the invention will be explained below.
(B-1) Configuration of the second embodiment
Fig. 6 is a schematic plan (image diagram) of essential
25 parts of the second embodiment, and same parts corresponding
to the first embodiment are identified with same reference
numerals.
In the ID tag 20A of the second embodiment, the flat
15



9. The IDtag of claim7, wherein at |east one of the plurality of junpers
has el ectrical releasing portions 5 mssing the conductive material,
are incorporated into the nunber of pieces in arrangenent by covering the

conductive material to these electrical releasing portions

10. A

and

characteristic adjusting nethod of an ID tag of non-contact type including
a flat coil conponent as an 10 antenna el enent, wherein the flat coi
conponent conprises a flat coil conposed of a conductive material pr

conti nuously SPi r ald ra 37,1 Rl 3kl BenaBeLbAl firandsaai8nPahe disposed

on the flat coil wth insulation, fromone of inner end or
this flat coithd cmnde Duttshe dbipsti embodemehtt he fl at coi
is positioned, and further the junper is conposed of

15 outer

ovi ded

end of

where ot her end

luralit

f
vari abl e in the nunff&e 3P ﬁﬁéc@QAiﬁfaFPSnﬁ%ﬁ%ﬂ@,e@%ﬂdfmgnEhE?%cf§$%
the IDt i dj ust i h ff i i |
o rangenont | RS toha2Rrdr 8P v00%h e 6k reEe B In B S £

adj usti ng nethof, Hfmdde pEbEE8s Of Bhai it wheraift naty unfRst

j unpers
Fc of

s oEnof tde

plurality of junpers is excluded fromthe nunber of junpers in arrangenent
by 25 changi mpE+Hmatrdesamacacttve chas eibhothentondtcembedimant,. and
The

thereby the characteristic of the IDtaqg is adjusted. 12.

characteristic adj udhenditthahdbsquentdy BMRILES ¥ 2876 ird

of the plurality .of ] rs | ect.rical. rel i Lt.ion 1SSi ng
t he conducti \)'éo%%tfeeﬁ ?2%&%’&%?5&?@%&%‘?&9&%%@ ﬁgéec%&g’%g:}tﬂc‘)’% ]F)? c%s in
arrangenent bys&OVEIANGnt e gGonduct iMfed@t gbtehes 02bhexe agldeciziTel are

rel easing portions, and thereby the 5 characteristic of the IDtag is
adj ust edl0 23 covered with conductive material (for example, silver paste

 AY?. AGR AU 2. ANf . ANT2. ANT, . ANS?. ANT . Af 2. A, AhSy. Afe. A(f.
AT ARUF . A[, PISPIARY )AUSS. thabgthe entire Jumpers 22A-6, 2

2

Aly?. AhS.

-7 are s

h
et #af Ba¥%Rt one

AGr. ALYR

(val abl ] cai ca] cal oal aaleshoal cal sahool el okl cabinbetival catazke<ad ol oa

] ca] ca] ca] ca]ca

incorporated into the parallel circuit composed of plural

jumpers.

15 Herein, the number of jumpers 22A-1 to 22A-5 not having

the notches is five, which is because the desired resonance

frequency is achieved by five pieces in design.

(B-2) Characteristic adjusting method of the second

embodiment

20 The characteristic adjusting method of the ID tag 20A

(also used for the characteristic adjusting method of the

flat coil component) in the second embodiment composed of

such circuit elements will be explained by referring to Fig.

7 which shows the processing procedure.

25 The characteristic adjustment shown in Fig. 7 may be

carried out automatically, or part or whole of the procedure

may be carried out by the adjusting operator.

First, the resonance frequency is detected in the ID
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"109H&' () -- 1Dme@uency exceeds the specified range, it is determined if
109%44&' () - 9Z2109%44&' () - 10%4&' ()-UQHE~ @'y, Z10%4& () -*10%4&' () - (#10%&' ()-9' Z1
09448 (Q%zmt%&e (‘%2-'%0501*/5 %‘)‘5 d“k““éE@ !)66(1)0%-l&' () - Sg)lot(%-l&' ()- Lg)

10%4& () - 1#10%& ()'1/n %égé?’oflg%ﬁh(ﬁ' error, it is determined if

adjustable by decreasing the number of effective jumpers or

15 not (T15), and if adjustable by decreasing the number of

effective jumpers, one of them is removed from the parallel

circuit (for example, by breaking process or peeling process)

(T16), and the process returns tostepTll. Ontheother hand,

if impossible to adjust by decreasing the number of jumpers,

20 the process for defective piece is performed by noticing a

defective piece or the like (T17), and the series of process
shown in Fig. 7 is terminated.

In the case of a plus error, it is determined if

adjustable by increasing the number of effective jumpers or

25 not (T18), and if adjustable by increasing the number of

effective jumpers, one jumper is added to the parallel

circuit (for example, by covering the notches with the

conductive material) (T19), and the process returns to step
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105!) " 10944H& ()-!) " 109%HH& ()-! &) "109%4HH& ()-!4" 1094HH& ()- "109%4& ()-!°
10944H& () - ynr S10! #1098B& ()-L109B& ()- @ 1098B& ()-!f @ 1098B& ()- 10dq dq

10dq dg 10dqﬂjﬂ ! @n %Hg%q:h%q: hand, if impossible to adjust by increasing

the number of jumpers, the process for defective piece is
performed by noticing a defective piece or the like (T17),
and the series of process shown in Fig. 7 is terminated.
5 (B-3) Effects of the second embodiment
As described above, according to the second embodiment ,—
‘a plurality of jumpers are provided so as to allow to vary
the number of pieces for composing the parallel circuit, and
the number of pieces is varied appropriately, and therefore
10 the error between the resonance frequency of the ID tag and
the desired resonance frequency can be suppressed, so that
the communication distance from the reading device may be
extended.
(C) Other embodiments
15 The materials of the flat coil, jumper and insulating
substrate, and their pattern forming methods are not
particularly specified, but may be selected arbitrarily.
In the foregoing embodiments, the IC chip 23 is
positioned inside of the flat coil 21, but the invention may
20 be also applied in a case in which the IC chip 23 is positioned
outside of the flat coil 21 and the jumper conducts the inside
end portion of the flat coil 21 to the outside of the flat
coil.
In the embodiments, when adjusting the characteristic,
25 the jumper is increased or decreased one by one, but
considering the magnitude of error, two or more jumpers may
be increased or decreased in one operation for adjusting the

number of pieces.
18



& ()-m @s}[<rSs1o!
" 1(()2%3&' ()%![h@ 10%BbB& ()-! @ 109%& ()-109B& ()-!3"109BB& () -
109B& () - $#T}[ <r S10! 6Z2109B&' ()-!) #109BB&' ()-!)#10%BB& ()-!)#109BB& () -
109B&' ()-F"- 109B& ()- FTWAKYGz[
~\ =0! &' 10%4& ()-!&" 10%H& ()-f"10%& ()-! Sf"10%8HSH&' ()- 10B 10B
10BL8t 109B& () -
1" ##$WX6~\ =0! | 1#10%HH&' () - 0Z210%4& () - ! &#10%HH&' () - ! #10%H& () - ! O#10%H& ()
;{gggﬁ*@f&ﬁ%ffﬁ%ﬁ% ﬁYJP' I BR8N ndntd | 1R APYRXET0) ed 44 F6L0%RE () -
16%&8510%H&(&hé)i%%%%ahbé(Eﬁédﬁéﬁay&ié)déﬁedﬂ&&\z&&d(kheuhhﬁﬁér of
10598s109%6& () -! &S#10965& () -f/1S#10965& ()-f/+, - L. . 00WUB{ Y: O! ##10% & () -
S5##10% \ & () -pa¥alded \Bnpexs gsw%m%wc} {go" q@wwt(lye gham%\ew@ylgmqooooo
|| 0, - 0 O0 O0 [0) -

I g i st ST
%Lﬁig&g\i&& ']ﬁ:%%z o%é #éﬁf% ngék‘g‘f@%f’% Q‘?Eo(r) exdifAt0%808 blizces) of
10" 09810% 0&' D -t afH 20%0REA (Nan BidOired d& theléaﬁ@%me)&na)b the same
¥6555) 666dEAY: 0! 1 f10% & ()-- 10N & ()-SIY'10% & ()- Z10W & ()-10% & () -

: 10% & () - 67EM3IR IR Ed et Z1a06 &' @psuoerg (Yo 9zheves' (neampby & prifopm & ()
(210 8 () 7781 8880090F0Y, 011 (A0S 05 L IS OO REIIIE,  ehres
10\~ 810% & () ! ) 1 0
ool el 1 BASRR O Fé%&%ﬁ%ﬁ 2P8, o5ty SABARE e MR e
) - & SH10PHHE humBed B £2p@EGEAM [ RbA# 1OR&IMUnblerrof pieces of increasing

or decreasing the jumpers is determined, and the specified

number of jumpers may be increased or decreased in all ID
tags 20, 20A of the product lot.
In the embodiments, the flat coil component of the
15 invention is applied to the ID tag, but the flat coil component
of the invention can be applied widely in all flat electronic
circuits containing flat coil components as elements, and
the characteristic may be adjusted appropriately.
As described above, the invention realizes the flat
20 coil component, characteristic adjusting method of flat coil
component, ID tag, and characteristic adjusting method of
ID tag, capable of suppressing product fluctuations about

the desired characteristic.
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R R RROC 10%4& ()-S 10%4& ()- 10\ 10\ 10\ 8109% & ()-610% & () - @-
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10 2. The flat coil component of claim 1, wherein at
least one of the plurality of jumpers is excluded from the
number of jumpers in arrangement by changing from the
conductive state to nonconductive state.

3. The flat coil component of claim 1, wherein at

15 least one of the plurality of Jjumpers has electrical
releasing portions missing the conductive material, and are
incorporated into the number of pieces in arrangement by
covering a conductive material to these electrical releasing
portions.

20 4. A characteristic adjusting method of a flat coil
component comprising a flat coil composed of a conductive
material provided continuously and spirally on an insulating
substrate, and a jumper disposed on the flat coil with
insulation, from one of inner end or outer end of the flat

25 coil to the outside or inside of the flat coil where other
end is positioned,

wherein the jumper is composed of a plurality of

jumpers variable in the number of pieces in arrangement, and
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jumpers.
5. The characteristic adjusting method of flat coil
5 component of claim 4, wherein at least one of the plurality
of Jjumpers is excluded from the number of Jjumpers in
arrangement by changing from the conductive state to
nonconductive state, and thereby the characteristic of the
flat coil component is adjusted.

10 6. The characteristic adjusting method of flat coil
component of claim 4, wherein at least one of the plurality
of jumpers has electrical releasing portions missing the
conductive material, and are incorporated into the number
of pieces in arrangement by covering a conductive material

15 to these electrical releasing portions, and thereby the
characteristic of the flat coil component is adjusted.

7. An ID tag of non-contact type including a flat coil
component as an antenna element,
wherein the flat coil component comprises a flat coil

20 composed of a conductive material provided continuously and
spirally on an insulating substrate, and a jumper disposed
on the flat coil with insulation, from one of inner end or
outer end of the flat coil to the outside or inside of the
flat coil where other end is positioned, and further

25 the jumper is composed of a plurality of jumpers
variable in the number of pieces in arrangement.

8. The ID tag of claim 7, wherein at least one of the

plurality of jumpers is excluded from the number of jumpers
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9. The ID tag of claim 7, wherein at least one of the
plurality of jumpers has electrical releasing portions
missing the conductive material, and are incorporated into
the number of pieces in arrangement by covering the
conductive material to these electrical releasing portions.

10. A characteristic adjusting method of an ID tag
of non-contact type including a flat coil component as an
antenna element,

wherein the flat coil component comprises a flat coil
composed of a conductive material provided continuously and
spirally on an insulating substrate, and a jumper disposed
on the flat coil with insulation, from one of inner end or
outer end of this flat coil to the outside or inside of the
flat coil where other end is positioned, and further

the jumper is composed of a plurality of jumpers
variable in the number of pieces in arrangement, and the
characteristic of the ID tag is adjusted by varying the
effective number of pieces in arrangement out of the
plurality of jumpers.

11. The characteristic adjustingmethod of the ID tag
of claim 10, wherein at least one of the plurality of jumpers
is excluded from the number of jumpers in arrangement by
changing from the conductive state to nonconductive state,
and thereby the characteristic of the ID tag is adjusted.

12. The characteristic adjusting method of ID tag of

claim 10, wherein at least one of the plurality of jumpers
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