1 DESCRI PTI ON METHOD OF MANUFACTURI NG
TRANSPONDER FOR W RELESS CARD, METHOD OF
MANUFACTURI NG W RELESS CARD, 5 W RELESS CARD
TRANSPONDER, AND W RELESS CARD Technical Field The
present invention relates to a nethod of

manuf acturing a transponder for MAreIess cards used as
comuter rail passes or the like,la nethod of 10
manufacturing a wireless card, a wireless card
transponder, and a wreless card. Background Art As a
representative method df Fehdf detlurfi fig I W el ess cards
used as comuter rail passes or the 15 |like, the

f ol | owi nEFECR P51 YARNGRGT URILNGt TRANSZONSRa FIOR HGREEESS

fil eet!EdHOR Ods SCAVYRANE WEREBHSHAICARS
SOhe | BRTPATESS AR SRENSE R Rt PSSl o
the LSI is connected to #} @ﬂ? t hereby a
transponder is manufactur ront sheet

and a back 1$eqlr Al S URR/RRSEH %14@% front n@%o@*%f
back surfaces of the transponder, respectively, wt

an adhasufacsheehd Bt erpespdndeherghetmeanesandatrtBe used as
sheets and the transponder are press-fitted and

uni f i edmby tapplrypiing pheatsant phessuke, 2% arthbenotThe
united sheet is stanped into the card shape, and

10t her epprafacterésy eamd ried esanghact ured ifkedessexanpl e,
refer to Jpn. Pat. Appln. KOKAI Pub. No. 11- 59040)

transponder, and a wireless card.
Background Art

As a representative method of manufacturing

wireless cards used as commuter rail passes or the
15 like, the following method is known.

First, an antenna is formed on a film sheet such
as polyethylene terephthalate (PET), an LSI is mounted
on the film sheet, a bump of the LSI is connected to
the antenna, and thereby a transponder is manufactured.

20 Then, a front sheet and a back sheet are superposed on
the front and the back surfaces of the transponder,
respectively, with an adhesive sheet interposed
therebetween, and the sheets and the transponder are
press-fitted and unified by applying heat and pressure

25 on them. The united sheet is stamped into the card
shape, and thereby a wireless card is manufactured (for

example, refer to Jpn. Pat. Appln. KOKAI Pub. No. 11-

59040) .
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the above filmsheet easily builds up static for the
property of the material thereof. Therefore, in prior
art, static electricity 5 build up on the film sheet

may flow into the LSI and break 4he LSI when the
transponder i s manufactured. An aspect of the present

i nvention has been made in view of the above

ci rcumst ances. The objRB&CIssutfe of nveiritorPri s to

provi de a method of manufacturing a 10 transponder for
Wi rel ess card,"'§ mEERGd G tﬁ&h&%ﬁ@?ﬁﬁﬂﬁ@‘§WHQQﬂ%§§%1Y
card, ,a.wirel ess card _transponder, and W reless .
card,bﬁﬁﬁ?ﬁ ﬁPeégﬁ?lgtgPFct%S|QEPﬁeéﬁﬂyo uithg O Gerial
manuf ring t r onder __f.ram_fl ow i.nta.the . .
ey i S U I8 S e S R

is  ppovihdedaiethed f‘%lflmn@i%!‘e%c‘in;éé/';r B9 % HhLARs F%‘Pl%d?sr and

for a wreless card, conprising m ng an antenn

coil eReak khlmsheehenaneshRbhspiontidirt 1R ROLR 8RG red.
portions of the antenna coil by a short-circuit

portion, mBuntaispegc20 odn thsl perstkhe finv@ntheert haantheen made
electrically connecting a termnal of the LSI to both
ends of tvhewawpteltha ebpive camdumemeviceg.t h@he object of the
short-circuit portion after the LSl is nounted.
invention 1s to provide a method of manufacturing a
transponder for wireless card, a method of
manufacturing a wireless card, a wireless card
transponder, and a wireless card, which prevent static
electricity build up in manufacturing the transponder
from flowing into the LSI.
According to an aspect of the invention, there is
provided a method of manufacturing a transponder for a
wireless card, comprising forming an antenna coil on a
film sheet, and short-circuiting both end portions of
the antenna coil by a short-circuit portion, mounting
an LSI on the film sheet, and electrically connecting a
terminal of the LSI to both ends of the antenna coil,
and removing the short-circuit portion after the LSI is
mounted.
According to an aspect of the invention, there is
provided a method of manufacturing a wireless card,

comprising forming an antenna coil on a film sheet, and

short-circuiting both end portions of the antenna coil



According to an aspect of the invention, there is 25
provi ded a nmet hod of manufacturing a wireless card,
conprising formng an antenna coil on a fil m sheet,

and short-circuiting both end portions of the antenna
coil 3 by a short-circuit portion, nmounting an LSI on
the film sheet, and electrlcally connecting a

terminal of the LSI to both ends of the antenna coi
renoving the short-circuit portion after the LSl is
nount ed, 5 superposing a front-surface sheet on a

f ront PYs@r PACE CoF 1ERBIEI PRFEREBY , "aHBTS0BerPobPAgoa the film
back- ﬁurface sheet on.a E ck surface of the film

sheet SNfPéss 2t £ G and2any't FREPERE 8Hp@r pEERAN R I oRE - the

f d b f heet d
Sheet L1160 RACEr SRBPna Lt LSRN EBU Pr bt SuF PAEE BFq"e

back- gugf@cglr%nﬁ%t oaRd, khngg&”kﬁgeﬁgI'Qgemeuﬁegg

shape al ong a peri pheral portion o e antenna coil.
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provided a wireless card transponder conprising a film

15 sheetfaae afit eABare0hl sheerpdaan thpebpbBishest badk-
short-circuit portion which short-circuits both end

porti ensfeftet beeant enna beck, samdaar b8l thhi €himssheet,
nmounted on the filmsheet and has a term na

el ectri cal pyresenféettédot endothiéndy ohet kepampenrd Z@Oont-
coil, wherein the short-circuit portion is renoved

af t er SLRE3ES| and kbEnPeEx-AsE6rEEngheatanandpble 6ilm sheet,

the invention, .there is rovided a wreless card
COﬁpng nétﬁmPﬁPﬁ]tHﬁ Hﬁf ﬁﬂafront—surface and back-surface

sheets and the film sheet into a card shape along a
peripheral portion of the antenna coil.

According to an aspect of the invention, there is
provided a wireless card transponder comprising a film
sheet, an antenna coil formed on the film sheet, a
short-circuit portion which short-circuits both end
portions of the antenna coil, and an LSI which is
mounted on the film sheet and has a terminal
electrically connected to both ends of the antenna
coil, wherein the short-circuit portion is removed
after the LSI is mounted.

According to an aspect of the invention, there is
provided a wireless card comprising a film, an antenna
coil formed on the film, a short-circuit portion which
short-circuits both end portions of the antenna coil,
an LSI which is mounted on the film and has a terminal

electrically connected to both ends of the antenna



coi l

formed on the film a short-circuit portion which

25 short-circuits both end portions of the antenna

coil, an LSI which is nounted on the filmand has a
termnal electrically connected to both ends of the
antenna 4 coil, and a front-surface sheet and a
back-surface sheet which are superposed on a front

surface and a back surface of tHe film respectively,
and united with the film wherein the short-circuit

porti
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sheet

of FIG 3. FIG 5Ais a diagramillustrating a

met hod of mounti n@rdrfl Sle st ithta I loh sheeti refs FI G

3. FI
manuf
FI G
manuf
FI G

G 5Bis adiagramillustrating the nmethod of 20
act ur Fig.an LS| aonitheafi imlsiseettdhgFhG eduivalent
SCis a diagramillustrating the nethod of
géraringodnal Bl reaesheckirinasheetiio FpGan3embodiment

5D is a diagramillustrating the nethod of
of the presént invention.

FIG. 2 is a side cross-sectional view of the
wireless card of FIG. 1.

FIG. 3 is a diagram illustrating a film sheet
which i1s a constituent member of the wireless card of
FIG. 2.

FIG. 4 is a diagram illustrating antenna coils
formed on the film sheet of FIG. 3.

FIG. 5A is a diagram illustrating a method of
mounting an LSI on the film sheet of FIG. 3.

FIG. 5B 1is a diagram illustrating the method of
manufacturing an LSI on the filﬁ sheet of FIG. 3.

FIG. 5C is a diagram illustrating the method of
manufacturing an LSI on the film sheet of FIG. 3.

FIG. 5D 1s a diagram illustrating the method of
manufacturing an LSI on the film sheet of FIG. 3.

FIG. 5&E i1s a diagram illustrating the method of
manufacturing an LSI on the film sheet of FIG. 3.

FIG. 5F is a diagram illustrating the method of



manufacturing an LSl on the filmsheet of FIG 3. 25
FIG 5E is a diagramillustrating the nmethod of
manufacturing an LSl on the filmsheet of FIG 3.

FIG 5F is a diagramillustrating the nethod of 5
manuf acturing an LSI on the filmsheet of FIG 3. FIG
5Gis a diagramillustrating the nmethod of
manufacturing an LSl on the fil msheet of FIG 3.

FIG 6 is a diagramillustrating a transponder 5 sheet
obtai ned by mounting LSls on the filmsheet of FIG

3. FI B2n#ipstynigh) argéd lvPewtse gléﬁoﬁbeélréﬁifIG- 3.

pattern whi rt-circuits both _end portion
ant enna 00|ﬁ% 1 &5 4 9169%P8 1 glu§t§a&95§réﬁﬁ method of

'lluséfﬁyfg%tﬁrﬁk tg m@szf bh%hesgggh %h%%%l%fp?&ggr%.

f FI I'S Teno ATi's I'agram
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card. FIG 9B is a dlagra ustrating t He “net ho

515 naRutaet YbitagnddWbhehess teagdrskkGon9€nkes f@lglﬂ ageam of
illustrating the nmethod of manufacturing a wreless

card. FEGG 310 is a diagramillustrating a transponder
sheet according to a second enbodi nent of the present

20 i nventi 6AG.FI’Gislan sndnregeldarvged vifew shoat-circuit
short-circuit pattern which short-circuits both end
portl§ﬁ§t@ﬁnawhl§htéhﬁatcénkcgﬁt?héothaﬁgﬁondetlQhéepf an

illustrated in
antenna coil of FIG. 4.

10 FIG. 8 is a diagram illustrating a state where the
short-circuit pattern of FIG. 7 is removed.

FIG. 9A is a diagram illustrating a method of
manufacturing a wireless card.

FIG. 9B 1is a diagram illustrating the method of
15 manufacturing a wireless card.

FIG. 9C is a diagram illustrating the method of
manufacturing a wireless card.

FIG. 10 is a diagram illustrating a transponder
sheet according to a second embodiment of the present
20 invention.

FIG. 11 is an enlarged view of a short-circuit
pattern which short-circuits both end portions of an
antenna coil of the transponder sheet illustrated in
FIG. 10.

25 FIG. 12A is a diagram illustrating a method of
manufacturing a wireless card by using the transponder

sheet of FIG. 10.
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met hod of manufacturing a wireless card by using the
transponder sheet of FIG 10. 6 FIG 12Bis a
diagramillustrating the nethod of manufacturing a
wirel ess card by using the transponder sheet of FIG
10. FIG 12Cis diagramillustrating the nmethod of 5
manufacturing a wirel ess card by “using the transponder
sheet of FIG 10. FIG 13 is a diagramillustrating a

tate wh th hort-circuit pattern of .the antenna
pattern 1 a0 1BY SCarpPigrRE FANUAAFed SRosh oA Hod of
the ‘%?ng%t8§5ggcé?w?%8E%gE %Zrhsbg$ﬁggggé§é§?trggégonder

Mode rryin nventi on
inventien.i grdesgri bgd below with reference to
enbodi nents i1llustrated in drawings. FIG 1

i [lustratesran eaui val entgeihakcyint @k vt 145 Whkeh@$$0a of
card 1 according to an enbodi nent of the “present

i nventeanfatherwngekeasreaedslceeapbysesiag ke 2radBponder
antenna coil 3 which is electrically connected to the
LSI 2sheandod@ tufGedlOapacitor 4 connected to the
antenna coil 20 3. The wireless card 1 operates the
LSI 2 by ¢&dRverdti ng el déenomagnétlustwavesgsappltiree where
fromthe outside of the card into electric power, and
perfoFﬁ§ short-circuit pattern of the antenna pattern is cut
by stamping the laminated sheet when the wireless card
of FIG. 12 is manufactured.
Best Mode for Carrying Out the Invention

The present invention is described below with
reference to embodiments illustrated in drawings.

FIG. 1 illustrates an equivalent circuit of a
wireless card 1 according to an embodiment of the
present invention.

The wireless card 1 comprises an LSI 2, an antenna
coil 3 which is electrically connected to the LSI 2,
and a tuned capacitor 4 connected to the antenna coil
3.

The wireless card 1 operates the LSI 2 by
converting electromagnetic waves supplied from the
outside of the card into electric power, and performs
data communication in a noncontact manner by sending
back a response by the remaining electric power.

FIG. 2 is a side cross-sectional view of the

wireless card 1.



data communi cation in a noncontact manner by sending
25 back a response by the remaining electric power.
FIG 2 is a side cross-sectional view of the wreless
card 1. 7 In FIG 2, reference nunber 7 denotes a
back sheet. An antenna sheet 8 is superposed on the
back sheet 7, and a front sheet _10 i s superposed on
the antenna sheet 8 with a spacer 9 interposed 5
t herebetween. The LSI 2 and the antenna coil 3 which
is electri alkﬁ connected to the LSI 2_are provided on
S

the antenna’ & s th e§ﬁ8€§rn§mﬁ§rpﬁ09?8@&%ﬁlﬂ19%$k
el L ERTA RRPR TSR R L

openi ng portion A . f
ol ye n eph t ' el r._referr
Po e TEES Tpae Bt R P RaP FE5 Nt e S PRT BRnals B e
38 pmunBnaBReshsuEfgcqiph thepREI-base patgrialy 12,
the antenna coil 3 is fornmed by using an al um num
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is formed by nounting the LSI 2 on the antenna sheet

8. ThésL8Le2tirscablipt ednbyctéli pochhp patkaghpg pyovided on
usi ng ani sotropi c conductive paste. The nounti ng

met hotihef anhenngl skegs Rot Thei spdcetodf Lsppehivpded with an
packagi ng, but may be other nounting 20 nmethods. Next,

a et ABBRONInBALF 48P uPRng2PHetBBOVEIWEr éFefsttedrdnto the

is explained. First, as illustrated in FIG 3, a film
sheet R%nlng portion 9Ya.

The antenna sheet 8 has a polyethylene
terephthalate film (hereinafter referred to as “PET
base material”) 12 having a thickness of 38 pum. On one
surface of the PET base material 12, the antenna coil 3
is formed by using an aluminum foil having a thickness
of 30 pm. A transponder 11 is formed by mounting the
LSI 2 on the antenna sheet 8. The LSI 2 is mounted by
flip-chip packaging by using anisotropic conductive
paste. The mounting method of the LSI 2 is not limited
to flip-chip packaging, but may be other mounting
methods.

Next, a method of manufacturing the above wireless
card 1 is explained.

First, as illustrated in FIG. 3, a film sheet 13
is set. Then, as illustrated in FIGS. 4 and 5A, an
antenna coil 3 is formed in each of areas on the film
sheet 13, and both end portions of each antenna coil 3

are short-circuited by a short-circuit pattern 6



is set. Then, as illustrated in FIGS. 4 and 5A, an 25
antenna coil 3 is formed in each of areas on the film
sheet 13, and both end portions of each antenna coil 3
are short-circuited by a short-circuit pattern 6 8

serving as a short-circuit portion, as illustrated in
an enlarged viewin FIG 7. Thergafter, as illustrated
in FIG 5B, an anisotropic conductive adhesive (ACP)

17 is applied on the both ends of each antenna coi

3. 5 After th trated |G _5C, . .
an LSPBine e iRUehSoh Chec it cbrtBh R conatbl pobrered in

adheSéMeeniégg dlg e@ngntp§GLS% 2 Tﬁe?ggff%}edaéolllustrated

t her nroconpr essi on ondlng and curing as rITustrated

FIG 5P pAEtespt hsncgﬁwstr@aléd@my@t}f 'édqgmsd (ACP) 17

10 onto the LSI 2 hen, a reinforcing plate

nmount ed @ppt hedagheshyepdBhnasnib! ¥stEat®dahehs c8F1 3.
and subjected to thernoconpressi on bonding and curing

S5as il hfistrated appFlGatb&n, Ther ebyusarit@dspoOndes. 5C, an
sheet 14 having a plurality of transponders 11 as 15
il lustbatedisnméhixed o8 nhaudncsoredpidfte@idideive adhesive
transponder sheet 14 is fornmed as described above, a
hol e 2ACP5 plnched thethelshors-sebiewredpertern 6 on
the end portions of the antenna coil 3 of each
transbBﬁ @?Cﬁﬁpﬁgs?f?%s??%?é@gl%“¢IQ¥r8n92@3ahbluStrated in

th h t patte d, .Aft
he TERGVATC" ( R EF AnkhbrEbr s 41 %%'%M%ﬂ%% ol 1ameplied

10 then Hﬁﬁé}f@ﬁéuﬂéf‘gz of {mﬁ n Lr Anspon grcf i opfa&”df& is

After the fransponders are manu as
mounted on the adhesive 18 as illustrated in FIG. 5F,
and subjected to thermocompression bonding and curing
as illustrated in FIG. 5G. Thereby, a transponder
sheet 14 having a plurality of transponders 11 as
15 illustrated in FIG. 6 is manufactured.

After the transponder sheet 14 is formed as
described above, a hole 21 is punched in the short-
circuit pattern 6 on the end portions of the antenna
coil 3 of each transponder 11 as illustrated in FIG. 8,

20 and thereby the short-circuit pattern 6 is removed.
After the removal, the transponders 11 are inspected,
and then manufacturing of the transponders 11 is ended.

After the transponders 11 are manufactured as
described above, the back sheet 7 is set as illustrated

25 in FIG. 9A, and the transponder sheet 14 is superposed
on the back sheet 7. Then, a spacer sheet 15 is

superposed on the transponder sheet 14, and the front



descri bed above, the back sheet 7 is set as
illustrated 25 in FIG 9A, and the transponder sheet
14 is superposed on the back sheet 7. Then, a spacer
sheet 15 i s superposed on the transponder sheet 14,
and the front 9 sheet 10 is superposed on the spacer
sheet 15. After the sheets are syperposed as descri bed
above, the sheets are pressed and heated from above
and below by a pressing and heating nechani sm ( not

Shomm@h?étap Pg'éfgd % %u ﬁr@ﬁ$ds% cgic%hgg% T@en

t he uni am na iS Ccu O cards as
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(indicated by a broken Iine in eac

ant eneo€d) | tide aiskt srand ?w:@s@@ Qrﬁdt}h@aﬂ\écﬂefﬁérﬁ above and
card 1 is finished. 10 As descri bed above, both end

por t i eaBowfbeas hprand emnmaacdi he 3t 115g shothagi seuihed Hyown),

the short-circuit pattern 6. Then, after the LSIs 2

are nouwditedieed asmhliastieiag of Fhe. t $Bnspdneey stild united

is ended, each short-circuit pattern 6 i s renoved.

Ther elanenaee@nsise whth ettt iotel e2rds cas yilbupuragedpin

durln t he manufacturing process of the transponders
1191% stat # £ORY e%t?%%wea%%sp%*%lwownﬁ%%aw@ by a

LSI d b k 2

10 1 &85 anl rew oot Shspondar® SHEEE T 20" Gbbor i 7
t t t

(o, 2 g enbed et asfe%ﬁégg‘ed%%%'r?ESS Phiees-

above firsgsegbodiigal ar&vdenghbef DY tPE-888Bs of each

antenna coil 3 is short-circuited by the short-circuit
pattern 6. Then, after the LSIs 2 are mounted and
manufacturing of the transponders 11 is ended, each
short-circuit pattern 6 is removed. Therefore, even
when static electricity is build up during the
manufacturing process of the transponders 11, the
static electricity does not flow into the LSIs, and
breakage of the LSIs 2 is prevented.

FIG. 10 is a plan view of a transponder sheet
according to a second embodiment of the present
invention.

The same constituent elements as those described
in the above first embodiment are denoted by the same
respective reference numbers, and detailed explanations
thereof are omitted.

Although the transponder sheet 14 is manufactured

by the same method as the method described in the above



respective reference nunbers, and detail ed

expl anations 25 thereof are omtted. Although the
transponder sheet 14 is manufactured by the sane

met hod as the nethod described in the above 10 first
enbodi nent, the structure of a short-circuit pattern
25 serving as a short-circuit pq&}ern whi ch
short-circuits both end portions of each antenna coi
3 thereof is different fromthe first enbodinment. 5

S || b t. enbod t, t , X
her ELFSE nditdF e PoE L ui e R e i srnat

CO||e$até§ $h§55§§ OPnS"QSdA“$ﬁ$% t%fpgﬂitoé%gyé£n yhich

pat t which™s ort citcu
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10 internedi ate portion 25a ereof projects froma

peri pheeptoporsi @NFPEréhe ARSENRe CPIEs8 dbdBEment .
outside, as illustrated in an enlarged viewin FIG
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transponder sheet 14, a back sheet 7 is set and a 15

t r anspondercsheet t ldatsesuper poskocared henbadk shektardtenna
as illustrated in FIG 12A. Then, a spacer sheet 15 is
super poséd3 on Ihetb¢aﬁ%@@@@e@mgﬁébmenmrm@tﬁh@nt-uerUlt

adhesi ve sheet (not shown) interposed therebetween,
and aP#FBRED %fhe\él@lq}@ $RO% p%%b%%éfas&p%fhee%%a@%ﬂwns of

heet 15. 20 Th ft heet
e et ANt Gt L aboe B o Do e b LS sivhgre an
and heat ng.q MEChani sm (0ot s shonD) . ANgLANLLES BSon

“illus
peripheral portion of the antenna coil 3 to the

outside, as illustrated in an enlarged view in FIG. 11.

When wireless cards are manufactured by usihg the
transponder sheet 14, a back sheet 7 is set and a
transponder sheet 14 is superposed on the back sheet 7
as illustrated in FIG. 12A. Then, a spacer sheet 15 is
superposed on the transponder sheet 14 with an adhesive
sheet (not shown) interposed therebetween, and a front
sheet 10 is superposed on the spacer sheet 15.
Thereafter, the superposed sheets are pressed and
heated from above and below by a pressing and heating
mechanism (not shown), and united as illustrated in
FIG. 12B.

Then, the united laminated sheet is cut along a
peripheral portion (indicated by a broken line in
FIG. 11) of each antenna coil 3. By the cutting, the

laminated sheet is cut into cards as illustrated in



Then, the united | am nated sheet is cut along a 25
peri pheral portion (indicated by a broken line in

FIG 11) of each antenna coil 3. By the cutting, the

| am nated sheet is cut into cards as illustrated in 11
FIG 12C, and the internediate portion 25a of the
short-circuit pattern 25 which connects the both end
portions of each antenna coil 3 Is cut and renoved as
illustrated in FIG 13. Thereby, each antenna coil 3 5

beconp§69pf§éplsgdagﬁen§ny£g@&g%%ggig%r{bsnwég | §8S: he

cards 1s finlshe € seco nt can al so

obt ai ghi he-sareyiadyapt ageoYs fhiegt SoaSeth9senofvtPg end
above first enbodinent. 10 In the above enbodi ments,

a plupaktiyneforteanspondernsaldoar e3f o nede oAn§heemoved as
transponder sheet 14, the front and the back sheets.

10 andlYuateasepeiposEed. DB.anthenébed sath &heenna coil 3
transponder sheet 14, and the |am nated sheet is

Sst anpedcpned epedsbatongndheadsdfpetiphegadf poheivinreiess
the antenna coil 3 of each transponder 11. However,
the pfasentifnfenisbadis not limted to this
structure. Egr exanpl e, the transponders 11 forned
one by onelREySBECRYr SHEBEIBA"tt RRNpbALROSsABER 1R, thRgSame
the spacer, sheet 15_and the front 20_sheet 10 may. be
super PALBH BA ARG BRI EEHS WF T n TeS AEK S hBRev T L Thah,
the | an heet may be stanped into cards al ong
t he pga%gﬁ£§§P§bortion of the antenna coil 3 of each

1otranspondefnline above embodiments, a plurality of
transponders 11 are formed on the transponder sheet 14,
the front and the back sheets 10 and 7 are superposed
on and united with the transponder sheet 14, and the
laminated sheet is stamped into cards along the

15 peripheral portion of the antenna coil 3 of each
transponder 11. However, the present invention is not
limited to this structure. For example, the
.transponders 11 formed one by one may be arranged on
the back sheet 7, and the spacer sheet 15 and the front

20 sheet 10 may be superposed on and united with the back
sheet 7. Then, the laminated sheet may be stamped into
cards along the peripheral portion of the antenna coil
3 of each transponder 11.

Further, the present invention is not limited to

25 the above embodiments without any change, but may be

realized when being carried out with various

modifications of the constituent elements thereof,
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Further, the present inventionis not limted to 25

t he above enbodi nents w thout any change, but may be
reali zed when being carried out with various

nodi fications of the constituent elenments thereof, 12
within a range not departing fromthe gist of the

i nvention. Further, various invepjions may be forned
by appropriate conbinations of constituent elenents

5 disclosed in the above enbodi nents. For exanpl e,

sonme tue e t h

R R R R e
enbodi et s; Further, constituent elenents of

di fferent enbodi nents may be used in conbination. 10

I ndustri al pApphibeabi bt ¥uhceaudhngohs ARyaseeetrAE4t Be
present invention, both end portions of each antenna
coi | apﬁrsbﬁtétectbmhih@dloﬁ@dofhebﬁbylth@nteénbmahtgf
the LSI connected to the antenna coil can be set to

t he samecléspdt ént thé. abbee ebybodimest possibreekample,
prevent static electricity fromflowng into the LSIs
i n t heomeppohatctbueny proverts mad peevenovodebkagetbe
the LSIs. 13 CLAI MS 1. A nmethod of
nanufﬁ%PﬁFFﬁ@e%tt?éﬁ@%@ﬁﬂe@l¥6ioéedm}?eF@%sa%%Yﬂ,

conprisjin formng_an_antenna coi] on a |In1shee%,
and embodiments. Further, constituent elements o

different embodiments may be used in combination.
Industrial Applicability

According to an aspect of the present invention,
both end portions of each antenna coil are short-
circuited, and thereby the terminal of the LSI
connected to the antenna coil can be set to the same
potential. Thereby, it is possible to prevent static
electricity from flowing into the LSIs in the
manufacturing process, and prevent breakage of the

LSTs.
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5 short-circuiting both end portions of the antenna
coil by a short-circuit portion; nounting an LSI on
the filmsheet, and electrically connecting a

term nal of the LSI to both ends of the antenna coil
and 10 renoving the short-circuit portion after the
LSI is nmounted. 2. A nethod ac ding to claim1,
wherein the short-circuit portion is renoved by
formng a punched hole. 15 3. A nethod according to
claim1, wherein an internEd'akeIp&r%ion of the
short-circuit portion projects to outside of the
antenna cojpl , @nQekEOdrggnMggu?XcEHgﬁhﬁgatQ?aBE Bhder for a
sheet along a peripheral portion of the antenna coil.

20 4. wAraetbedcacaprdbngrioighaiml, wherein the
antenna coil and the LSI are provided in each of

areas on tHerfihm finl BRtehnaAcoethed of rneAuERetYl i AFd

a wreless card, conprising: 25 form ng an antenna

coi |l shoatfthincsheeétg anth shdrperticustohgtbetineatna coil
portions of the antenna coil by a short-circuit

portiBW; @18hoppuAi ragiancestien; t he fil m sheet, and
electrically connecting a termnal of the LSI to both

ends of th@OHﬁFéHﬁaaBogﬁ? PBMBUENnGLtReSBABEL - @Ddcui t

portioE after ETe LSI , _
electrically connecting a terminal of the LSI to both

ends of the antenna coil; and

removing the short-circuit portion after the LSI
is mounted.

2. A method according to claim 1, wherein

the short-circuit portion is removed by forming a
punched hole.

3. A method according to claim 1, wherein

an intermediate portion of the short-circuit
portion projects to outside of the antenna coil, and is
removed by cutting the film sheet along a peripheral

£

portion of the antenna ccil.

4. A method according to claim 1, wherein

the antenna coil and the LSI are provided in each
of areas on the film films.

5. A method of manufacturing a wireless card,
comprising:

forming an antenna coil on a film sheet, and

short-circuiting both end portions of the antenna coil

by a short-circuit portion;



5 is nounted; superposing a front-surface sheet on a
front surface of the film sheet, and superposing a
back- surface sheet on a back surface of the film
sheet; press-fitting and uniting the superposed front-
10 surface and the back-surface sheets and the film
sheet; and stanping the united fpont-surface and
back-surface sheets and the film sheet into a card
shape along a peripheral portion of the antenna coil

15 6. A Mehhod AGEOLA A 1l QLM G, greln Lhe,

short-circuit portion is renoved by formng’a  punched

hol e. c7TcArARLENAY 266QEAIAGH @ ¢dtihal WRELBLN 18N o poth
intermedi ate portion of the short-circuit 20 portion

proj eehsist @ fothsi datehnkhecantenna coil, and is
renmoved by cutting the film sheet al ong the periphera

portion of rfehevdmigenha ctidrt-&1rdutet hed tdeeoditRg tthe LSI
claim5, wherein the antenna coil and the LSl are
Sprovi dedmonnggcdh 25 of areas on the filmfilnms. 9. A
W reless card transponder conprising: a filmsheet;
15 an ant ENPE OIS NPoBmed oavt ~tShie faiclemséleest oraa front
short-circuit portion which short-circuits both end
porti SHETBFSt RE &RFennd™cSPFEtandnan SLBPIRRSARY § back-
nountggr%gc%h%hggknbghge%agﬁdsﬁ%%ace of the film sheet;
press-fitting and uniting the superposed front-

10 surface and the back-surface sheets and the film sheet;
and

stamping the united front-surface and back-surface
sheets and the film sheet into a card shape along a
peripheral portion of the antenna coil.
15 ©. A method according to claim 5, wherein

the short-circuit portion is removed by forming a
punched hole.

7. A method according to claim 5, wherein

an intermediate portion of the short-circuit
20 portion projects to outside of the antenna coil, and is
removed by cutting the film sheet along the peripheral
portion of the antenna coil.

8. A method according to claim 5, wherein

the antenna coil and the LSI are provided in each
25 of areas on the film films.

9. A wireless card transponder comprising:

a film sheet;
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15

20

5 atermnal electrically connected to both ends of
the antenna coil, wherein the short-circuit portion
is renoved after the LSI is nmounted. 10. A wirel ess
card conprising: 10 a film an antenna coil formed on
the film a short-circuit portion which short-circuits
both end portions of the antennaccoil; an LSI which
is mounted on the filmand has a 15 term na

el ectrically connected to both ends of the antenna

coil; and %hnf U fAGq g@%ﬁmtega;%% %h%arfli%ﬁnu A

sheet whi ¢ ar e superpose ront sSurt ace fan
back surfaceRf-tthe fdlim JesRest Wely a4 tWiitediits both

with the 20 film wherein the short-circuit portion is
r enov eg dafbet 1 ohlke olfSk hieS af@BAhedcoil; and

an LSI which is mounted on the film sheet and has
a terminal electrically connected to both ends of the
antenna coil,

wherein the short-circuit portion is removed after
the LSI is mounted.

10. A wireless card comprising:

a film;

an antenna coil formed on the film;

a short-circuit portion which short-circuits both
end portions of the antenna coil;

an LSI which is mounted on the film and has a
terminal electrically connected to both ends of the
antenna coil; and

a front-surface sheet and a back-surface sheet
which are superposed on a front surface and a back
surface of the film, respectively, and united with the
film,

wherein the short-circuit portion is removed after

the LSI is mounted.



