RFI D TAG HAVI NG A TRANSM TTER/ RECElI VER EXPOSED FROM
AN | NSULATOR SURFACE AND A METHOD FOR MANUFACTURI NG % p-2R0 4%&
THE SAVE BACKGROUND OF THE | NVENTION Field of the
I nvention [0001] The present invention relates to a
radio frequency identification (RFID) tag, and, nore
in particular, to an RFID tag for transmtting and
receiving information to and froman informtion
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stick type, etc. .In this regard, see, Hi r onori ,
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100-101. [0003] An RFID tag conventionally used
i ncludes an insulating substrate on-which an
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1dent1fe1catlon and management of commercial products but alsoc

~as a basic technique for promoting a ubiquitous society. As
it uses an electro-magnetic indug:ti.on field or radiated
electro-magnetic waves for communication with an information
reading/rewriting device, which 1s another component
constituting an RFID system, it is possible to establish
noncontact communication. The shape of an RFID tag varies
depending on every purpose of use, such as a label type, a card'
‘type, a coin type, a stick type, etc. In this regard, see,
e.g. Hiromori Arakawa and NTT Data Ubiquitous Workshop, “What's
the IC Tag?” published by the Cut System Co., Ltd. r Pp-100-101.

[0003] An RFID tag conventionally used includes an insulating
substrate on which an electrically conductive antenna circuit
S is formed, over which there is bonded a circuit compeonent, such
as an IC (Integrat.ed Circuit) device or the like. Now,

considering an environment where an RFID tag is used, if the



RFI D has a protrusion formed by such a conponent, the

protrusion hay have force fallen on due to scrape or

friction caused during handling by grabbing or noving

wi th hands the product carrying the RFID, and thus

its surface is desirably fornmed flat. For this

reason, the surface having an IC chip or the I|ike

bonded thereon has been coated with an insul ator,
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the antenna circuit is also covered with an
i nsul ator, such as resin or the |ike. Thus, when the

iHOWRSERE miLENR s ReRT PrRYRRheY tortoooakbganetth resin

of M1t 8 @ithnageiBhaln diRd ROUNWARHOFaBREBeOhn MBSIH tag
or the like is required to have good electric

haybpRritiesurdger sBOPERFTRadi AR drednstaase apdgrumber of

md €8F 54 BHCENHORSnudRdTREGRRM SRR L. | MPREANEL; when the
Furt her, when coating the conponent after bonded, the

syRSFatier Laninared wadupr %Hlmdf%WOP:tbeehﬁedoﬁth@hough not
c&ReF Ach 1 sbienhd Qcﬁve‘ﬂ:o%ﬂ’rt bf Gi:hé tc%mB%Héh% oxfih@@!ab¥ a gap, -

filling Up_the void been necessary
ORI FO 1L SR bE ea%@erheéqwe%Ehea@mmermoﬁndh@¢ ireulating

sﬂf@@@f&‘@e bebh+ @bt e LA BEt BEESHAGS a%*l @%f@@@olﬁ%l Mowering

. good electric properties and enb
rQ#ﬁﬁQ&ﬁ%ﬁYstlc or well filling up the v0|d [ 0006]
Mor eover, since the conventional solution is directed

[0005] Still further, the antenna circuit is alsc covered with
an insulator, such as resin or the like. Thus, when the RFID
is used with a high frequency of 900 megahertz (MHz) or more
in general, the insulator made of resin or the like is required-
tc have good electric properties, such as low radiation
resistance andresistance loss, andmatched specific impedance.
Further, when coating the component after bonded, the insulator
is alsorequired to have its embedding characteristic in a void,
i.e. its nature of well filling up the void. It has thus been
necessary to use a specificmaterial, such as resin or the like,
meeti_ng both of the characteristics simultaneously, i.e. good
electric properties and embedding characteristic, or well

filling up the void.

[0‘006]_ Moreover, since the conventional solution is directed



2 to nounting a conponent on an insul ating substrate,

there is no other neasures than to nake the conponent

or the insulating substrate thinner in order to

contrive a thin tag. SUVMARY OF THE | NVENTI ON [ 0007]

It is therefore an object of the present invention to

provi de anRFlI Dtag, an RFID system and a nethod for

manufacturing an RFID tag, capable of fabricating
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[0009] According to another aspect of the invention, an RFID
tag includes a memory medium for storing information, an
insulator surrounding the memory medium, a circuit for
transmittingorreceivingaradiosignalbearingtheinformation,
and an electrically conductive body bonded on a surface of the
insulater, the memory medium being fixedly adhered between the

circuit and the electrically conductive body.

f0010] Further, in accordance with the present invention, a
method for‘manufacturing‘an RFID tag allows simplification of
the manufacturing process. More specifically, the
manufactﬁring'method includes the steps of bonding a memory
medium for storing information on one face of a plate~like body,
fixedly adhering an insulator on the one face of the plate-like

bedy in a fashion surrounding the memory medium, and forming



3 acircuit for transmtting or receiving a radio
signal bearing the information on the other face
opposite to the one face of the plate-like body.
[0011] In accordance with the present invention, as a
circuit 1is fornmed after an insulator has been fixedly
adhered in a fashion surrounding a nenory nedi um
nount ed and bonded on a plate-like body, it is
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tﬂbepDQIQGLSkanﬂoﬁﬁatures of the present invention wll
beconme nore apparent from consideration of the
follow ng detailed description taken in conjunction
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including the RFID tag shown in FIG and FI G IS
a cross-sectional view of a prior art RFID tag; cut
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“DESCRIPITON OF THE PREFERRED EVBODI MENT [0013] In the
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avhfingdei enpediwent is fabricated into the form of
i nformati on _conmuni cation nmedi um havi ng an externa

appear dnce ilnig anepessefectbenakcbqli M an RFID tag of an

embodiment in accordance with the present invention, cut in

- the vertical direction as seen from its front;

FIGS. 2, 3 and 4 exemplarily show, in cross-sectional
views, the steps of manufacturing the RFID tag shown in FIG.
1;

FIG. 5isaschematicdiagramof anRFID systemincluding
the RFID tag shown in FIG. 1; and

FIG. 6 is a cross~séctional view of a prior art RFID

' tag, cut in the wvertical direction as seen from its front.

PDESCRIPTION QOF THE PREFERRED EMBODIMENT
[0013] In the -following, a preferred embodiment £for

implementinganRFIDtaginaccordancewiththe present invention
will be described in detail with reference to the accompanying
drawings. The RFID tag 10 in accordance with the embodiment
is fabricated into the formof information communication medium
having an external appearance in a shape selected according.

to a specific purpose of use, such as a label shape, a card



to a specific purpose of use, such as a | abel shape, a
card 4 shape, or the |ike. [0014] For the purpose of
better understanding the invention, a prior art
exanple of RFID tag and its manufacturing nethod wll
be described with reference first to FIG 6. In the
figure, an RFID tag 30 has a substrate insul ating

| ayer 34 fixedly adhered on a netal plate 32. On the
skdps|ratethasulaking | ayer 34, there is forned

el ectrically conductive antenna circuit 36, on which
there is bonded a circuit conmponent 38, such as an |IC
[00Lp] Orrédhehkl Kerpbay idibé i OF MRld=a tShrefiedy ther®ivbntion,
for, exanple. In fact, FIG 6 shows sone cross
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waves, for exanple. Further, in order to snoothen or
theieaas er vihech dilfacemprnepielpormibendadciibtcasred with
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Thatiersul tad i figrfager 42, such as resin or the like, to
snoot hen the surface after the bonding. [0016] Now,
the constitution of an RFID tag 10 of an enbodi nent
(9015 c dr ganmenvine bh ot gt mesnfachventigoph@iRAIbeayg 30 will

bA8RGAINRLG. on a metal plate 32 prepared, there is fixedly
adhereda substrate insulatinglayer 34, onwhichthere is formed
an electrically conductive antenna circuit 36. On the antenna
circuit 36, a circuit component 38, such as an IC (semicronductor
integrated circuit) chip or the like, is mounted and bonded
with solders 40 or by means of supersonic waves, for example.
.Further, in order to smoothen or make flatten the surface of
thebondedcircuit 36 to copewith scrape caused duringhandling,
the surface having the component 38 bonded thereon is coated
~withaninsulatinglayerd42, suchasresinorthelike, tosmoothen

the surface after the bonding.

[0016] Now, the constitution of an RFID tag 10 of an embodiment
in accordance with the present invention will be described.
FIG. 1 shows across-sectioncutinthevertical directionviewed

- fromthe front, forexample incasethat theRFIDtagin accordance



FIG 1 shows a cross-section cut in the vertica

direction viewed fronthe front, for exanple in case

that the RFID tag in accordance 5 with the enbodi nent

is of a flat planer shape Iike a card. A antenna

circuit 12, an antenna circuit for use in transmtting

or receiving radio signals bearing information, forned

with electrically conductive naterial are bonded onto
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thernopl astic resin_ 18. [0017] In addition,
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of Hha BESP Wawiltyia eqeemelially w1l ﬁ@ep?%@ﬁwla%%% resin
1specifically, pressure-bonded. On the other hand, on
the surface parallel to, i.e. opposite to the surface
having the circuit 12 pressure-bonded thereon there
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plate-1li 0, since the RFID ta
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[0018] The antenna circuit 12 is flxedly adhered to the

thermoplasticresin 18, whichis an insulator havinga thermally
melting property, more specifically, pressure-bonded. On the
other hand, on the surface parallel to, i.e. opposite to the
surface having the éircuit 12 pressure-bonded thereon there
is also pressure-bonded an electrically conductive flat
plate-like foil 20, since the RFID tag 10 is preferably of a
metal-adaptable type capable of information communication even
when it ispastedonametal. Accordingly, thechipl4isfixedly
adhered between the circuit 12 and the electrically conductive
foil 20. To the electrically conductive foil 20, applicable
is a metal having good'conductivity, for example a copper foil
or the like. HBowever, if it is unnecessary to make the RFID
' tag 10 to be of a metal-adaptable type, the electrically

conductive foil 20 may be superfluous.



is a metal having good conductivity, for exanple a
copper foil or the like. However, if it is
unnecessary to nmake the RFID tag 10 to be of a

net al - adaptabl e type, the electrically conductive
foil 20 may be superfluous. 6 [0019] In this way,
since the antenna circuit 12 is arranged to be
exposed out of the surface of the thernoplastic resin
18, material as the thernoplastic resin 18 does not

safil; nmeet both a good enbeddi ng characteristic
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tag 10 has to be set on another utility object, such
an object to be identified. [0021] Subsequently,
[991?%1 nei FORE £ RAGIONY BRE PSR ided Wt REPbe s@pRraRrigrely .

whish g dhe- REIRBARG LG vhbks bg E’@%rdeb%@twle(eﬁ tekefehee and
to FIG 5. A reader 102, which is a device for
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the reader 102, the reader nerates a ra
ogj iamtibeedsuch as a nagnetlc fleld or an
el ectro-magnetic wave. In the RFID tag 10, the antenna
circuit 12 receives the radio signal generated by the
[PQ2HEr Sulrg@Isnt Bl et f pEMaLEPBAE S Nigrieseat 1 Buip hbe RFID

s T HEMRTLB I8 PnEQGEIVESG 10 will be described with reference
to FIG. 5. A reader 102, which is a device for reading out
informationstoredinthe chip 14, is connectedtoanupper-layer
processing system, for example a computer 104, for controlling

operation of reading and the like.

[0022] When the upper-layer system transmits a command for
reading information to the reader 102, the reader 102 generates
~a radio signal 106, such as a magnetic field or én
electro-magneticwave. Inthe RFIDtag 10, the antenna circuit
12 receives the radio signal generated by the reader, whereby
electric current is induced. Further, the RFID tag 10 receives
the command for reading information conveyed by the radio signal
106. The réceiv'ed command 1s interpreted by the circuitry in
the IC chip 14 and the stored information is transmitted by

meansoftheradicosignall08viathecircuit12. Theinformation



the conmmand for reading information conveyed by the
radi o signal 106. The received command is interpreted
by the circuitry in the IC chip 14 and the stored
information is transmtted by neans of the radio
signal 108 via the circuit 12. The information 7
transmtted by the RFID tag 10 is received in the
reader 102, and then, the reader 102 further sends
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reader/rewriter. Further, in the enbodinment, the RFID
10 has been descrlbed as a passive tag MAthout
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receiving information 18 expose RFI D
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I cal ucti ve
circuit 12 adapted for transmitting and receiving information

is exposed out of the RFID tag 10, it is possible to transmit
- andreceiveradiosignals smoothlyregardlessofhowtheelectric
characteristic of the thermoplastic resin 18 constituting the

interior of the RFID tag is.

[0025] Subsequently, a method for‘manufacturing'thé RFID tag
10 will be described in detail with reference to FIGS. 2, 3
and 4. Fbr a plate-like body 22, it is preferable to use
electrically chductivé foil made of electrically conductivé
material, for instance copper foil, because it facilitates
formation of the antenna circuit 12. When the plate-like body
22 is of electrically conductive material, parts of the
plate—iike body 22 can form the circuit 12 of the RFID tag 10
at the end, as shown in FIG. 1. When the plate-like body 22



material, for instance copper foil, because it

facilitates formation of the antenna circuit 12. \Wen

the plate-like body 22 is of electrically conductive

material, parts of the plate-like body 22 can form

the circuit 12 of the RFID tag 10 at the end, as

shown in FIG 1. Wi"en the plate-like body 22 8 numde

of electrically conductive naterial is a copper foil,
made abedeaatricatltlgr cohdtheivhi nkbessal siopt coppekyfoil, it
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1&aﬁ1nglhytﬁonﬁaess of 10 mor below, it is no problem

to use such a copper foil provided with a carrier.
When the copper foil with a carrier is used, it is
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face.
[0027] Moreover, the plate-like body 22 preferably has a shiny
face formed of a smooth surface on its one side and a matte
face formed of somewhat rugged surface on its other side. It
is the reason that the adhesiveness after the plate-like body
22 and the thermoplastic resin 18 have been pressure-bonded
to each other, which will be described later, is ‘enhanced by
an anchor effect brought about due to the existence of the rugged

face,

[0028] Pasting the plate-like body 22 to a carrying jig
facilitates execution of the subsequent work operations and
is, thus, desirablein respec.t of adaptabilitytomasspreoduction.
The carrying jig is preferably one made of metal, while it may
be a product made of material other than that as far as it is

thermally resistant toa reflow temperature of high temperature



[0028] Pasting the plate-like body 22 to a carrying
jig facilitates execution of the subsequent work
operations and is, thus, desirable in respect of
adaptability to mass production. The carrying jig is
preferably one nmade of netal, while it may be a
product nmade of material other than that as far as it
is thermally resistant to a ref |ow tenperature of
shigbrtenperature 9 solder. [0029] The solder 16 is
applied on one side of the plate-like body 22. Wen
one side of the body 22 is a shiny surface and the
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foil wwth a carrier has been used in the plate-|

1968Ymen Lydii fbr ki e 5& %ﬂ@@&%mw@%%&@fpm@p&mtlm,
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14 is mounted in a position on the plate-Iike body 2

33 rRe el S0 1 TR St Had hee e Appri BemPapat uradnay be used,

oﬁ”ﬁﬂ@ﬁ&@dﬁ@é&gf§lﬁﬂitﬁ%§@£fﬁf@r ﬁssﬁo%%nafs%oﬁﬂ@%ema@ Glike
he chip 14 is nount ed, is preferable to

b%‘éﬁé 23 n%%‘#%? maﬂfo‘?e Aewdtiadgon F;éleclhl@tes Ake biady 32 without

ahpChdrtfl ©§ fcgyrate nounting, while it is not
[tTmted to nounting with a nounter as a matter of

course. [0031] Thereafter, the plate-like body 22 -
[M@]"g e ChtEHPe 14n1 ﬁ!@t F:'L@, tnhﬁfrﬁ‘.cg& | 8 h§ﬁ%sgléﬂgn on the

fused in a solder re kil n. t he tenperatur

Pttt Eke rads @ey&ﬂ%gh@nwhdegu ié yis thren applied, and

the manufacturing steps described so far are shown in FIG. 2.
When the chip 14 is mounted, it is preferable to use é mounter
for mounting the chip, since it facilitates accurate mounting,
while it is not limited to mounting with a mounter as a matter

of course.

[0031] Thereafter, the plate-like body 22 having the chip 14
mounted thereon is heated and fused in a solder reflow kiln.
As the temperature profi1e varies depending on the size of the
plate-like body 22 and the calorific capacity of a carrying
jig, the profile is optionally set. After the temperature rise
andthefbllowingtemperaturefallcausedknrthereflownethod
. the plate-like body 22 and the chip 14 are bonded to each other
via the socolder 16.

[0032] In addition_, it has beenh described that an electrically
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pl ate-1ike body 22 and the calorific capacity of a
carrying jig, the profile is optionally set. After
the tenperature rise and the follow ng tenperature
fall caused by the reflow nethod, the plate-like body
22 and the chip 14 are bonded to each other via the
sol der 16. [0032] In addition, it has been described
that an electrically 10 conductive paste may al so be

cosadctpstepdsoé hhg sDEEEe L6sed i Thavud£d &ﬁaﬁ*ieztzshﬂder 16,

aste.is also applied on the plate-like bod
’Ed’iﬁ'b]e‘w Fﬁtl‘?ﬁg%@@ﬁ@dlﬁrﬂt%gp%éedm%P%%F?e%llﬁﬁé’ody
2zhip alécréeﬂwmnwe&&wmgrca@utﬂws an8Uche ASaf€r the

hardening tinme of an electrically conductive paste _
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t ek 4nt @lé@@hl@émﬁg cérﬂhi@ﬁv@@;a@t@ﬁ:éhﬁ@kl&ﬂ for bonding
conducti ve, paste e used. Besides the above, it is

tl&%s@r%f?%-%bk%@%r%?o@@%ﬁ@. Blﬁeéﬁs‘tof%@‘:}é%ﬁrﬁﬂfe follow
atl bﬂé@%@ﬁb@lh%ﬂt&@f@v@bﬁ@ﬁé +dB033kqSu b§e,e§1i’c§é‘§ t¥e above,

for lam nating and pressure-bonding t
1Fhéﬁmﬁﬂ%ﬁﬁh%?r%%|HS@SV@ﬁdqqﬁabQﬂQ&ﬁq|%%ﬁm§r for example

uLondushivepbailing0208 bBRepkate-1ike body 22 having
the chip 14 nounted thereon will be described wth

reference to FIG 3. The thernoplastic resin 18 is

[d)@%l‘atﬁgaé)&ﬁié}?t yde gf ”éece@ ateglj ke ?Qﬂiﬁgginge and

havi ng t he ‘ount ed thereon, and further t
P%ﬁ%%???c%@m?l%%ndﬁéﬁlvéﬂﬂfmoRi§SQ§qzuﬁ@ﬁ&%d 1%n ehd the

e Bk ALEa P v LR dler riant @?.'E b8 éﬁ'@@l‘l@ plét elf 1@@'}2&13}/\9 E Svi ng

pOS|t|onaI relation is forned in such avvayt
LheeFigd | 1ds fiognitest hhegeps wal érippsias Gethwednitiie reference

t@'E@tGe ki k%‘h@%ﬁ%rﬁ%p@%@tﬁt&et %*éﬁf“(tlrg Eéll%WBhvﬁqe side

foil 20. At this.instant ace out o
okt pPileakery ikenkiodyi 22 Hastinodhisr chyht 14 impwdrddhereon,

I\the}%f h;@fen@@ @%tr'leam eoﬁﬁugﬁlg etgrably & E%h&%ated

sur f ace. he reason-tha e a heS|venes
oR fydhe éllééﬂiaﬁ‘c%ﬂf It@ecﬁhanm@pﬂcéstgplrwwl@ .t h&n other words,

-p&MMFStﬂecld'ﬁ%xp is formed in such a way that the
thermoplastic resin 18 is interposed between the plate-like
body 22 and the electrically conductive foil 20. At thisinstant,.
the face out of the electrically conductive foil 20 brought
in contact with the thermoplastic resin 18 is preferably amatte
surface. It is the reason that the adhésiveness, after the
electrically conductive foil 20 and the thermoplastic resin
18 have been pressure-bonded to each other, is enhanced by an

anchor effect brought about by the existence of the rugged face.

[0034] Afterthethermoplasticresinl8hasbeenhardenedagain
through heating, it comes to have volume, in particular a
thickness, sufficient to surround at least the chip 14. At
this instance, in view of convenience in operation, the face
out of the thermoplastic resin 18 brought in contact with the

plate-like body 22 at the time of being laminated is hollowed
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18 have been pressure-bonded to each other, is

enhanced by an anchor effect brought about by the

exi stence of the rugged face. [0034] After the

t hernopl astic resin 18 has been hardened again

t hrough heating, it cones to have volune, in

particular a thickness, sufficient to surround at

| east the chip 14. At this instance, in view of
bebayehaadceyi mmwﬂtdm& mdichdAcesuont aef dtrh%liﬁg, laser

t hernopl astic resiin 18 bro t in contact with the ,
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rilling, |aser ocessing, or the like, so as to _he
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speci fi.ca , it is preferable to carry ou ol | owi ng
PFROBERE G192 6 HEnEDABT Jhe 6bF APret By~ HeR Redy 22 To the
tkli ernass e f ¢oieddhipriadyeesd Detween ddier Shhix 14 cafide tih@igth

llate-1ike body 22 to the thickness of the chip 14 as
a&%ﬂ‘rh%éﬂﬂﬁb&%v 5PRi PO BUERE RGP dhdutheawiay AT the

thoenppLaEHdedroorhi D9, I vhShahe PnyaVadihdtdden the body 22
t hernopl astic resin 18, when being | am nated_on the

haBHy9 2-%16 FRAR G At ReUR e Hhe TR SISl thehliaderdy 22.

¥ i thke rBad¥n2Zhat Ithd Hdhe iteasanyh el tHe hesiddARstic
on,which the thernoplastic resin 18 is |lamnated is.

TSt abi 17228, LARFRATPACLPi pAPRILiRET subdcdudacilitates the

sHBOUEAEHHT hASu PREKSr 1 1§03k kdhe thernopl astic resin 18
.and the electrically conductive foil 20 have been

| am nated on the plate-like body 22, and thereafter

[0685] NOriand tRIeeSi11243kI0N 85 encard | gl qOUine ?Qféctr%$ally
thernopl astic resin 18 starts nelting by heating, an

congererve ikl glabaveikeenddpnize tind cngthbheo ki g ke body
zzrplarﬂltaegh&bsagearmﬁﬂﬂbeaha%fbs%ﬂfa@{@é%#%gﬂ@fﬁ@@ out.

to each other as well das the resin 18 and t
Tl EberPeRlpy tésrdedty Vestart s peladagduneesgoing Bangdurgher,

BP0 IEARYS DESERSN RS0 0 BASLRR AR Son anc
thettg9sddr 4§ are pressure-bonded to each other as well as the
resin 18 and the eléctrically conductive foil 20 are done so.
By being subject to the above process, when the thermoplastic
resin 18 is hardened again, the chip 14 is finally settled in
a fashion being surrounded with the resin 18. The RFID tag
10 in this step is shown in FIG. 4. In addition, in order to
£ill the resin into the void formed between the mounted chip
14 and the plate-like body 22, heating and pressure-bonding

are preferably carried out under wvacuum.

[0036] In this way, as the chip 14 is settled in a state of
being surround essentially only with the thermoplastic resin
18, the chip 14 can be thinned by the height_of the component.
- Further, there is no need of a step for smoothening the surface
 of the plate-iike body 22 having the chip 14 bonded thereon.
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a fashion being surrounded with the resin 18. The RFID
tag 10 in this step is shown in FIG 4. In addition
in order to fill the resin into the void formed
between the nmounted chip 14 and the plate-like body
22, heating and pressure-bonding are preferably
carried out under vacuum [0036] In this way, as the
chip 14 is settled in a state of being surround
essentially only with the thernoplastic resin 18, the

Lp, 14, can be thinne t he hej ght of _the nent. ..
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14 bonded ther eon. 2 [0037 i on
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e R QT b R el ik st BB S gt Ty Lh R e ke
bddyt2e bevifngretal caﬂpm@bﬁ@nﬁa@&he&@wﬁmag 10& dd’&led out
t her po Ia |c r S|nn%8 to . the plate-| ody 2
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chydust hge Of HET P Ater I dkehdodyad 1ed eacthedf diRe~1ike body.
electrically conductive foil 20, or w thout using

ot her plate-like body. [0038] Wen a hole for

[@@wpctwm ArhSE tFoRgcbAgue i b8 I kkkednginhd Be HElRi11eq
the drilling is carried out after

t he
l%oﬁ%?e??éﬂ GRInddri diSarfir preseqr s b6ﬁ8+’h§d PHtsaékex the
c@agspetmlhaaflqie%m&gd@hbl péebyuze- @Bﬁﬁqaahat fnrgeﬁé}% case,

h_as dril]ing | aser processin en the
tl?%%%eeﬁaecarﬂf%}ewéfcﬁ?. SPORGHRET BIF ot HCFh%S fjrré#tllng

oAt @A 851 R} eClihehythe nélatifdidiseadd tdpnaliletrric
carried out after nonelectrolytic plating has _been

CORBITEHOR oPERUCPAL PGl HLUE 14 hEehB| 81dPs, edectrolytic

pPiefes abke ke ienehey 19 Walrmeidogut na@98§| %h%qle\étt'r%l tic
for depositing plating on the lateral face o

p %gltrlﬁgqﬁs mqneapalaiagi et Hew lr?dsﬁrt?el égpleogédthagriole. It
14TBEEet rableoUs $Rp 1SYCN WS NACHN: nd8P0SI 4E@Ry 1 vt ic plating
spattering, ion plafting, or the like. In addition
for dep031t1ng plating on the lateral face of the hole while
a dry method may be employed, asmatter of course, such as vacuunm
deposition, spattering, ionplating, or the like. Inaddition,
inawetmethod, it ismost preferable touse Pdcatalyst solution
having good liquid stability, prolonged service life and
excellence in respect of the cost, while other catalyst solution

may be used, as a matter of course.

[0039] Subsequently, the antenna circuit 12 is formed on the
other side of the plate-like body 22 opposite to the side on |
‘which the thermoplastic resin 18 has been pressure-bonded. For
formation of the circuit it is preferable to depend on a process,
in which a dry film resist is laminated on the surface of the
plate-like body 22, which is an electrically conductive foil

such as copper foil, to implement exposure and development,
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in awet nethod, it is nost preferable to use Pd

catal yst solution having good liquid stability,

prol onged service |ife and excellence in respect of

the cost, while other catal yst solution nay be used,

as a matter of course. [0039] Subsequently, the

antenna circuit 12 is forned on the other side of the
plate-1i ke body 22 opposite to the side on which the
ahduripleast pert edi thd §1has-hdde pregsareefondedmolket after

mation of the.circuit it is ferable to,depend on
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sa?hi asll:taiki ak];jddih&Srebeﬁitl'fdt[ n?g@rff@ﬂmﬂﬁ@g tﬁ%b thecuit on the
te-ljke. bo |n the above nethod. wever, even
pfﬁgﬁﬁhlkﬁeqﬂ%%eéfibg 1By 52 afe syl S or PrEREing an
eléttuitallymayheutor tBdphy et BaH kRewnipeocesses,

such as an additive nethod for formng the circuit on
the plate-like body 22 by plating, a nethod for

[PO20] | Nk ades@t B8dd 0y, qopdustiy e pasher ANditie) method
,|IE§. [0040% As descrlbed above, by u5|n%§? )
IHRACACHRE PR CRBEIOIFCH T WAt F RGP ERrRe exPRERE ot side

of stids rangedhgia e expesediout shderigl f86he thermoplastic
thernqﬁlastlc resin 18, material as the thernopl astic

TeRLR 0 A 81066eBORot e ARBRITALY IF He NG KEMEFaINEBIveRPL D000
efb 8880h g eltte ddiecnd rand 1eeahhicG@lricharactgh ket i Sad Wi Shasy
| eads to easy  processing and inexpensive cost,
P?%%%?%}%@E% énﬁfﬁéﬁéévﬁaﬁﬁétro#e%ﬁﬂﬁﬁﬁgwaﬁ Feif ed¢ngd range
oRCGANARG riP Aasbiyali A HrLaeh BB aGkW8Ton of each
Further, as the antenna circuit” 12 is formed after
TIHEERRFPras- hd Wddat muinttde fantanren aireyitatle ik ormed

abosy +n22-and ﬁ%ﬁﬁst]@@eﬁ her A8t Lec TS ikRe 18 bas- PERD voay

ressur e- bonde . ]
- 22 and then the thermoplastic resin 18 has been pressure-bonded

on the bedy 22, there is no need of a conventional process for
flattening after mounting the chip 14 on the formed circuit

12, which enables efficient manufacture of the RFID tag 10.

[0041] Finally, the RFID tag 10 is processed into a desired
shape and formed. In the forming process, an appropriate
processing technique can be used, such as a router, a press,
a laser, dicing, or the l1ike. The RFID tag thus formed is used
togetherwithaknownreading/rewritingdevice, whichisadevice
for reading and rewriting information stored in the chip 14,
whe.reby it is possible to execute noncontact communication of

information, and thus, the RFID tag 10 constitutes a part of
" the RFID system. ' '
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on the body 22, there is no need of a conventiona
process for flattening after nounting the chip 14 on
the formed circuit 12, which enables efficient
manufacture of the RFID tag 10. [0041] Finally, the
RFID tag 10 is processed into a desired shape and
formed. In the form ng process, an appropriate
processi ng techni qgue can be used, such as a router, a
Epeegsle & |aser, dicing, or the like. The RFID tag

d ith a D ,
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O42§ | ate-1i ke body 22, copper foil having a

a?E ckhesd? B% §8 pm nade by Furukawa Gircuit Foil Co.

, Ltd. , was used. The copper foil as the plate-like

22_ha surf ce a matte _surface, and,
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th | at e- 0 wa ted on a carr
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TH6 thedean 1wy @ﬁ@ﬁﬁngt}hﬁtsl rtgstfads-ﬁ_ftﬁq ig%geggég #sed QYdblder
asi on ead-free sol der -
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An | C chip 14 was nounted on the coated solder 16 W th

nter nd. heated to be fused in a solder ref | ow
r@?#’ﬁ FQani’f IR MOPRESHeP | e Freftied rgldas 16 with
- a &atﬁﬁui@ and hebesiddual be hedte@ti nl80sdedeeese £ebSi BSIn. At
for ,120 seconds and_peak teggerature of 240 deqgrees
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hd$c whi 40 HsgaBeksll AtiNgokayey secERIQIPHLE REMRG ature

Ni ppon G| and Fats_Co. Ltd. , was used.
oi?yZ P8 egrees Celsius for 10 seconds.

- [0045] Asathermoplasticresinl8 which isaninsulatinglayer, _
ER140 manufactured by Nippon 0il and Fats Co., Ltd., was used.
One face of the thermoplastic resin 18 was hollowed with a drill
so as to meet the shape of a protru-ded portion of the plate-like
body 22 caused due to mounting of the chip 14. Then, the
thermoplastic resin 18 was laminated on the plate-like body
22 in such a way that the portion hollowed with the drill and
‘the protruded portion of the body 22 engaged {«rith each other,
and further the copper foil having amatte surface was laminated
asanelectrically conductive foil 20 on the thermoplastic r.esin
18 in such a way that the matte surface was brought in contact
with the résin 18. Thereafter, heating and pressure-bonding

were executed under wvacuum.

[0046] After the completion of pressure—bonding, in order to
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One face of the thernoplastic resin 18 was hol | owed

wth adrill so as to neet the shape of a protruded
portion of the plate-like body 22 caused due to

nounting of the chip 14. Then, the thernoplastic

resin 18 was lamnated on the plate-like body 22 in

such a way that the portion hollowed with the dril
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p reS|n 8 was i_nterposed were dri
R PR ER et B TS e o Ry Bty GF 5 coppex
fphatadrfmmgnnPdheaﬁ:adigtdﬂ: thel pl & o1 8Kkd ady ker, except for
el e troI ated. [00 After  the
=G S oY a R B S ct T 18eaS ¢ pEEnaRiRig beofprmed,
whhel&hﬂeabédtm%mleatcﬁy ifkembedyi22, A@XLBPS zﬁ@xgug@ctunéed by
ortrLon qQn. C antenpna clrcult smtene to e
AR ke G At EL08, St f ey By Beet taacagp eure,
dﬁﬁéilbpﬁéﬂt&ﬁh@)éto%ﬁla{@‘ olfagre dMib&0) %@" il¥s of the copper
ng exposure, evel oprment and

Thereafter, % Sxec§+i
fBiLgh]i‘ﬁ‘élBg R MoBFET Dl OF tHRI R et yemained
ihavé g & B g picms s@:@éSboﬂ@édlﬂrﬂm@ﬁ@eh@@m@p&@@@l&eﬂasm
b n%tate of be |nﬁ Eressure bonded with the

hePnbpPFastie FPesFRLt18%t0 formthe circuit 12.

Exanpl e 2 [0048] Next, an RFID tag according to

_anot her exanple of the present invention will now be
E&égﬂﬁhbeg. A basi ¢ nmanuf act uring '
[0048] Next, an RFID tag according to another example of the
present inventionwill nowbe described. Abasicmanufacturing
method is similar to that in the foregoing example except that
in the.process for mounting the IC chip 14 on the copper foil,
which is the plate-like body 22, an electrically conductive
CopperpasteAEBOBOnmnufacturedbyTatsutaSystanElectronics
Co., Ltd., was used as the sclder 16, instead of the lead-free
solder M705-235C-21 made by Senju Metal Industry Co., Ltd.,
to coat the plate-like body 22 (the copper foil of 18 pm thick
manufactured by Furukawa Circuit Foil Co., Ltd.) by screen

printing.

[0048] An RFID reader in the RFID tag 10 manufactured through
the processes described above, like that in the RFID tag 10
manufactured by the foregoing example using a lead—-free solder,

can also normally identify information stored in the IC chip
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method is simlar to that in the foregoi ng exanple
except that in the process for nounting the 1C chip
14 on the copper foil, which is the plate-like body
22, an electrically conductive copper paste AE3030
manuf actured by Tatsuta System El ectronics Co.,
Ltd., was used as the solder 16, instead of the

| ead-free solder M/05-235C 21 nade by Senju Metal
l#pndustry Co., Ltd., to coat the plate-like body 22
(the copper foil of 18 pmthick manufactured by
Furukawa Circuit Foil Co., Ltd.) by screen printing.
[00BaY] Pime RO reeaderc liostree oRFIBpaAgs é Charadnif agdglrietht ion

t hr ocesses descriped ov i ke, that .in
N?he%ﬁi%% %eﬁé‘r?g?aSPur%'ﬁP%y Ztaﬂl;e ?Bpggoi h@cg‘ﬁ\h‘b‘?e the
spschfiiaatead; fekeimo] detcompeary ials dracrimglsl ynddenst fayct of

i nfor.mation_stared in the 1.C chi 16 14. 0050] The
chfl A ERaPElrBL dree tuicbrpnaiad BPEsi™ B FebbrencenD its
er007et93305 filed on July 25, 2007, including the

specification, clains, acconpanying draw ngs and

abstract of the disclosure is incorporated herein by
[pesme_rweﬂh@ ’iﬁé)es pz.eec}gérﬁe_t:%nvérﬁ@ﬁﬂ_ : HNP% |1:%drh%1d¥cﬂ5iﬁﬁd with

i pvention een descri with reference to the
r o EPUGR o ERPUST A e AU G ot STSONTRE T o et s not
t & asé ried et died hey emzodinmedtimehtt .i STE0i ber apps ettt ated

t hat _t hose stilled in the art can change_or nodinﬁjthe :
CRAb FOmENT <1 W ¢ ho Tt tRepal GANgC R BT PREEDpe bR pribodiment
whphoht @épiheipgesesh thBvVeBbpeNand/ sgiMiMSorl+m® present
,radi o, frequency identification (RFID) tag (10)
IRBFPriStng: a menory medium (14) for storing

i nfornmation;
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an insulator (18) surrounding said nmenory nmedi unm and
acircuit (12) for transmtting or receiving a radio
signal bearing the information, CHARACTERI ZED I N THAT
said circuit (12) is fixedly adhered on said insul ator
(18) in a fashion being substantially exposed out of
one surface of said insulator. 2. The RFID tag as
claimed in claimi1, CHARACTERI ZED BY conprising an

el ectrically conductive b&AIME) bonded on a surface
of said insulator (18), said nmenory nedium (14) being
fixedly adhered between said circuit (12) and said

el ectri tal 1A welidudreduebodyideoyrifigatthe RRFIDI agaas(10)
cghgkgggn n claiml or 2, CHARACTERI ZED I N THAT said

[ ator (18) is an onIy i nsulator included in the

i nteri o2 MEMSAY dREL DNt ag4 4foifhetRFLDgt agfonmasion;

cl ai med, r T

said i ns%lqartgo@%eloés |'2Ls8())a er‘%%?. rﬁelgénlor?y IE@J}Aum’ and

radi o f&eqw%¢w%tltkﬁﬂIﬁGICaKEOBm@REhDB systeoeiving a radio
S%gﬂgilgég n&hgthk fggga@ioﬁlalned in any of clains 1

a’rea rewiter for perfornmng at |east
ei ther of reading CH&RR@TERIZEMgIMfTHM@ i nformation
nmet hod ,f.q

stored %;Ql&%ﬂ:c”%@rh PEds' w61 yl%dh%re?ﬁi O Eg{,?&#sulator

manuf acturin Yadi'o rrequéency
(I RFIiD) aﬁaghlmfﬁhZEbaB‘had&memm}ed bet «f eps saafrface

0 0. medi um (14) for storing information
Pngg%g g%gE%?gé pl ate-1ike body (22); fixedly

adhering an insulator (18) on the one face of the
Pl ﬁ%fy'i ke hod%+622) I n @ Hashiop;JurLt Qund] NG A8 ~rrr17ED
BY comprising an electrically conductive body (20) bonded on
a surface of said insulator (18),
said memory medium (14) being fixedly adhered between

said circuit (12) and said electrically conductive body (20).

3. TheRFIDtagasclaimedinclahnloiE,CHARACTERIZED
IN THAT said insulator {(18) is an only'insulétor included in

the interior of said RFID tag.

4. The RFID tag in as claimed in claim 1, 2 or 3,
CHARACTERIZED IN THAT said insulator (18) is a thermoplastic

resin.

5. A radio frequency identification (RFID) system
comprising: the RFID tag as claimed in any of claims 1 to 4;
" and a reader/rewriter for performing at least either of reading
and rewriting of the information stored in said memory medium
(14).

6. A method for manufacturing a radio frequency
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medi um (14); and formng a circuit (12) for
transmtting or receiving a radio signal bearing the
i nformati on on the other face opposite to the one
face of the plate-like body (22). 7. The nethod as
claimed in claim®6, CHARACTERI ZED | N THAT material of
the plate-like body (22) is an electrically
conductive body, and part of the plate-like body is

iflepiad icate ont HREGD c tiag  ( CHARMETERE ERethbdcamprising the
S%Eg kmg¢.in claim6 or 7, CHARACTERI ZED | N THAT the

ulator (18) is a thernnplastic resin. 9. The nethod
as cl ai heddingcs alen@;y Tuesii 1(%?,I%IAQ&\@TE’RDZEIDJIi\llﬂ'<1>17'-‘if1'&l‘tiOH

osdkbfle s%geeogfflx?qg¥eaqg%r|@% &h §u|ator (18)

I ncludes: a sub of “cutting one i'de of the
i nsul at Brx¢dBYy admesumm&alm@yuﬂhaprthé8mn@nﬁameomb fhee of

Kk 2 @ t.h a g
LR PIONe52) P S S (AR RS oy
mgptiont Hé4oneahdce of the plate li ke body (22). 19
forming a circuit (12) for transmitting or receiving
aradiosignalbearingthe informationontheother face opposite

to the one face of the plate-like body (22).

7. The method as claimed in claim 6, CHARACTERIZED
IN THAT material of the plate-like body (22) is an electrically
conductive body, and part of the plate~like body is formed into
the circuit (12).

8. The :_method as claimed in claim é or 7, CHARACTERIZED
IN THAT the insulator (18) is a thermoplastic resin.

9. The method as c¢laimed in claim 6, 7 or 8,
CHARACTERIZEDINTHATsaidstepoffixedlyadheringtheinsulator
(18) includes:

a substep of cutting one side of the insulator (18)
in such a way that the one face of the plate-like body (22)
and the insulator (18) engage with each other; and

laminating the insulator (18) onto the one face of the
plate-like body (22)
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