METHCD OF MOUNTI NG A SEM CONDUCTOR CHI P, CIRCUIT BOARD FOR FLIP-CH P
CONNECTI ON AND METHOD OF MANUFACTURI NG THE SAME, ELECTROVAGNETI C WAVE
hEADABLE DATA CARRI ER AND METHOD OF MANUFACTURI NG THE SAME, AND ELECTRONI C
COVPONENT MODULE FOR AN 5 ELECTROVAGNETI C WAVE READABLE DATA CARRI ER
BACKGROUND OF THE I NVENTION 1. Field of the Invention The present invention
relates to a nethod of nounting a 10 sem conductor chip which is suitable
for manufacturing an el ectromagnetic wave readabl e data carrier that

functions adETH FhMOBRGING PaFEMIFONDIRIOR: SHIF s GIRGHE o BRERFSent, a

ticket for an unmanned w cket and others, particularly relates to a nmethod
of nmount i NFISEMCETR] GEOMNNE CITION ANDWMESHOD 16 MAPBIRACTERINGICTEE 3MP, can be
nounted on a circuit board at a low cost by a flip-chip connecting nethod.
The present BURCIROMAGNEAIIED WAFEQ READARIF CATAICARREER AND NMETHODhOP
connection and a nmethod of manufacturing the sane. In addition, the present

| nvent i on uRlPELSTURING 16iC ShME TBARS B RGN 1C ROMPOREN RoBOLEAFGR @iy and a
met hod of manufacturing the same, and an el ectronic conponent nodule for an

el ectromagnetic M\éﬁ.EWG%E%@WA%r %@%&mimg t he Rel ated

Art For this type ectromagneti c wave r ta carrier, 1 a flight
tag disclosed in Japanese Patent Unexam ned Publication

BACKGROUND CF THE INVENTION
1. Field of the Invention
The present invention relates tc a method of mounting a
10 semiconductor chip which 1s suitable for manufacturing an
electromagnetic wave readable data carrier that functions as
a flight tag, a label for physical distribution management, a
ticket for an unmanned wicket and others, particularly relates
to a method of mounting semiconductor chip in which a bare
15 semiceonductor chip can be mounted on a circuit board at a low
coest by a flip-chip connecting method. The present invention

also relates to a circuit bcard for flip-chip connection and

v

a method of manufacturing the same. In addition, the present

invention relates to an electromagnetic wave readable data
20 carrier and amethed of manufacturing the same, and anelectronic

component module for an electromagnetic wave readable data

carrier.

2. Description of the Related Art

Forthistypeofelectromagneticwavereadabledatacarrier,



No. Hei. 6-243358 for exanple is known. It is estinmated that the flight tag
wi |l be used for the management of passenger's baggage at an airport as a
throwaway tag in near future. At 5 that tinme, in the case of a worl dw de
ai-rline conpany, the enornous denmand such as 8.5 mllion pieces per nonth
can be expected by only the conpany. Therefore, as to this type of flight
tag, the establishnment of mass production technology at an extrenely |ow
cost is desired. 10 The flight tag disclosed in the patent application is
conposed by fimiwyMt hegg diculbeddcandapthese FaittearnUtoxbeiaad@nfdnaticoi | and
| C conponents to be a send and receive circuit, a nenory and others on the

singl e sidgoofuail egtangubarrstkstanghiec MRdencoh.a PET & iddnidd-dhehpdy of
the flight tag that holds the curled conductive pattern to be an antenna

coil can be.fo Y, l.ectq vel chj opper ' |_um f 0i |
respecti ve??gcggfg%po%éfr@lsll \#%I és%éii g!éPgt%hf he | C’ué@é.ﬁna‘g pgtsg‘ﬁn%r? ?
processing, Therefore, a ,h contjinuous production line by rolLl to roll_(RTR)
Gan be roalPPYass feath 2o BYF & Fod S PHAREY GATpABCREEE b RLFP+ kndin
photolitho%rapth t echnol ogy and the succeeding wet etching process and
ot her s.5 | nthRé thEgntimehe eppenita verperéfe s igidhe eemparendhamiarasalis e
circuit and a nenory to be nounted on the body of the flight tag are

i nt egr at eddenaondeswedh pusSi.ilgni2lsen poacke trr moradr abnobe teahnot egyby

only the company. Therefore, as to this type of flight tag,
the establishment of mass production technology at an extremely
low cost is desired.

10 The flight tag disclosed in the patent application is
composed bymounting a curled conductive pattern to be an antenna
coil and IC components to be a send and receive circuit, a memory
and others on the single side of a rectangular substrate made
of a PET film.

15 The body of the flight tag that holds the curled conductive
patterntobe anantennacoil canbe formedby selectivelyetching

; copper foil and aluminum foil respectively coated on the single
side of the PET film by etching processing. Therefore, a
continuous production line by roll to roll (RTR) can be readily

20 realized by a resist formation ©process by well-known
photolithographic technology and the succeeding wet etching
process and others. In the meantime, circult components such
as a send and receive circuit and a memory to be mounted on the

body of the flight tag are integrated in one chip using



These applicants propose that a bare sem conductor chip is first nodul ed by
nounti ng the bare sem conductor chip conposing the send and receive
circuit, the nmenory respectively 5 described above and others on a thin
insulating piece (a type of circuit board) and then the productivity of a
flight tag is enhanced by bonding the el ectronic conponent nodule on a PET
filmconposing the body of the flight tag. As for an el ectronic conponent
nount ed sheet, the advanced 10 thinning of which is requested, such as the
el ectroni csenipponénttonvilutegbended techhelbhiyght tag, a flip-chip
connection nmethod in which a bare sem conductor chip is directlynounted on

a circuit boar drh&s@fd FOpas etop¥sexanp! 8 ¥dré ol ddahi b @Niget i on
met hod (hereinafter 15 called a first related art type nmethod) is shown in

Fig. 14. tnp't ful 1 t J o] p i nal:. for }
connectionL?hg?EFgafﬁg?E%%?lgg g&%ﬁﬁ%gﬁ%nﬁégfg¥ﬁ§h %%ﬁ%ﬁgﬁg%%?%glqgfgitrode
(not shown a.se 'condugtor .a_and after

Oof %hkg g ar %he q¥ bsand a%eﬁlectrode
area d of \%P??ﬁagpﬁet grh oaﬁlda EFFEURtC Y0 hoar §RE BFR %g—"ﬁ ﬂﬁ% VSoth are
connected via jQinin%Jnaterial e such as solder and conductive paste. In
the first FBPaFEHedriPeYPEHRIHEET S Opr bl oA Enpol At LY RIRCSUGHh TR the
manuf acturing cost is increased because (1) a process for supplying and
har deni ng thecjoiwihdpormtdr aald eheB fhe mrhedtivigt wed buhpibhanthd hes
el ectrode area d of the wiring
enhanced by bonding the electronic component moduie on a PET
film compeosing the body of the flight tag.
As for an electronic component mounted sheet, the advanced
10 thinning of which is requested, such as the electronic component
module bonded to the flight tag, a flip-chip connection method
inwhichabaresemiconductorchipisdirectlymountedonacircuit
board is often proposed.
Anexample of the flip~chipconnectionmethod (hereinafter
15 called a first related art type method) is shown in Fig. 14.
In the first related art type method, a protruded terminal for
} connection (hereinafter called a bump) b is formed on the bottom
electrode (not shown) of a semiconductor chip a and after the
bump b and an electrode area d of a wiring pattern on a circuit
20 board c are positioned, both are connected via joining material
e such as solder and conductive paste.
In the first related art type method, a problem is pointed

out such that the manufacturing cost is increased because (1)

a process for supplying and hardening the joining material e



pattern is conmplex, (2) an insulating resin f called underfill is filled
between the chip a and the board ¢ so as to seal a bunp connection portion
bet ween the bunp b and the electrode 5 area d and thereby to acquire the
reliability in the npisture-proof of the bunp connected part and strength
for mounting the sem conductor chip and (3) a process for filling and
hardening the insulating resin f to be underfill is required. Another
exanple of the flip-chip connection nethod (a 10 second related art type
met hod) i sfehcwnriartFing ths buke bseedridie eepateadararey peofetwalird ngr oposed
to solve the problemof the first related art type nethod and a bare

sem conduchettehnpl d sompient ed? brara icisudaitt ngoaed inst ng ldredaninsietrrfagilc
conductive sheet proposed in Japanese Patent No. 2586154. 15 In the second

rel ated artstypel 8Bt HOtesn Ak SHIPM Gand AHUIPJMR SheRf 4 o a
conductive particulates are dispersed in thernoplastic or thernosetting

resin is PHLBCLURRD-A, bars, . oem aonduel o phig, 9d. Ghiec Ui oy ¢ and

the resin r moconpr essi on nding, So that electric 20
connectjon_ in the direction of the thickness is acquired by conductive
particul at 85°H téﬁﬁfwé@ﬁr %Bhnﬁob %ﬁﬂuéﬁeel%Qﬁrcé%ilé%%%gﬁyoﬂjih& ring
pattern. According to this nmethod, there is effect that the positioning of
t he circui robshraewpracf hefnithenpusm termasiad rR¥heardnbEsaddgstorfaghip is

nounted on the circuit board can be
mounting the semiconductor chip and (3) a process for filling

and hardening the insulating resin f tobe underfill is required.
Ancther exampie of the flip-chip connection method {a
10 second related art type method) is shown in Fig. 15. The second
related art type method is proposed to solve the problem of the
first related art type method and a bare semiconductor chip is
mounted on a circuit board using an anisctropic conductive sheet

proposed in Japanese Patent No. 2586154.
15 In the second related art type method, an anisotropic
conductivesheetginwhichconductiveparticulatesaredispersed
! in thermoplastic or thermosetting resin is put between a bare
semiconductor chip a and a circuit board c, and the resin is
made to flow by thermocompression bonding, so that electric
20 connection in the direction of the thickness 1s acquired by
conductive particulates h put between a bump b and an electrode

area d of the wiring pattern.

According £o this method, there is effect that the

positioning of the circuit board with the wiring pattern when



relatively roughly perforned. In addition, tinme when resin is hardened is
short, for exanple 10 to 20 seconds, sealing material such as underfill is
not required to be used, and the nmanufacturing 5 cost can be reduced. To the
contrary, problens are further pointed out such that (1) the anisotropic
conductive sheet g is relatively high-priced, (2) the anisotropic
conductive sheet cannot be used for a board w thout heat resistance because
the high tenperature of 200C or nore is required for hardening the 10
sheet, (3)the S@é‘l&é@“ﬂ@qt@rZGhégcbﬁd%mﬁ%t%%rq(}éﬁf{%é?lrréélilﬁ PraEghcant bes a
relatively short tinme, and it is difficult to further sinplify and speed up
t he processelatd ey rhaeohdlvipet feryedf Ioaddétiion.i sinewlsstagsdrelactric
connection between the bunp and the wiring pattern depends upon the contact
of conductriareierkhl parshiosw,af €s cdibspeesiedtorn it hecords n.scAINMIRNa OB THE

| NVENTI ON The invention is nmade to solve the problens in the related art

type flip-6iHiP: £0RABEE 0N iBId10degRd L8 0l €644 EnkA HY BYh E€a c20r 8nfet hod
of nounting sem conductor chip by a flip-chip connection nethod ich a

in
sem conduct or, chi p.c nt a Ci ' |y ctrically
and rrecghancfocsaﬁ Icyargek%:eﬁrrke%)%%%%' ﬁ%rt e Céﬂtl{t?%éo\w %&%ggg%ng?ﬁgge%bj ect

of the invention is to pro&%gg a. 5 circuit board for fligjchip connecti on
suitabl e RAIIRE AoFeiSheri@dndd) nbliRt PRYSARERBYC conductive sheet g

isrelatively high-priced, (2} the anisotropic conductive sheet
cannot be used for a board without heat resistance because the
high temperature of 200°C or more is required for hardening the

10 sheet, (3) it takes 10 to 20 seconds to harden the resin though
it is a relatively short time, and it is difficult to further
simplify and speed up the process and (4) the reliability of
connection is low because electric connection between the bump
and the wiring pattern depends upon the contact of conductive

15 particulates dispersed in the resin.

) SUMMARY OF THE INVENTION
The inventiorn is made to solve the problems in the related
art type flip~chip connectionmethod and the chject is to provide
20 amethodofmountingsemiconductor chipbyaflip-chipconnection
method in which a semiconductor chip can be mounted on a circuit
becard promptly, electrically and mechanically securely and
further at a low cost.

Also, another object of the invention is to provide a



Al so, further another object of the invention is to provide a nethod of
manufacturing a circuit board for flip-chip 5 connection in which the
above-nentioned circuit board can be mnufactured sinply and at a | ow cost.
Further, furthernore another object of the invention is to provide an

el ectromagneti c wave readable data carrier and a nethod of manufacturing
the sanme in which an el ectromagneti c 10 wave readabl e data carrier that

functions as a.flight taq, a .]Jabel for physical distribution,managenent, a
ticket foF15HUl£nﬁ%ﬁH§% %Pékeii%ﬁﬁFQﬂEMHéé qﬁ§rbr58658§H§t %o st ina
mass. Al so, further another object of the invention is to provide 15 an

el ect r oni 8beBAPBABALCRBAUREURSENENTEEBEEr omagnet i ¢ wave readabl e data
carrier. The person skilled in the art will easily understand further

anot her obj ect Ahdet fareheectnafhahebj aventli one hpvenéfienringotpo thiele
description of enbodi ments and others. 20 A nmethod of nounting a

sem condugt QfetitidP aECaidiydtairihe bnuentdoinc i popieVi ted wWitih-a&HIRpPcess
for pushing a nelted thernoplastic resin coat aside by pressing a bunp of a

bare = eLARdUEs 8h EA! fn 00, 11 MBI A IR DRl @S] £ 0 88 b LRI, AL VI NG an

ultrasonic wave Iin a state iIn ther nopl astic resin coat covering

an el ectrode area on.a wiring pattern is heated and melted and touching the
bunp and PREUGFECEFBdocaPRhy 2R aB 8 18w 2E8LS

Further, furthermore another object of the invention is

to provide an electromagnetic wave readable data carrier and.

a method of manufacturing the same in which an electromagnetic

10 wave readable data carrier that functions as a flight tag, a

lakel for physical distribution management, a ticket for an

unmanned wicket and others can be produced at a low cost in a
mass.

Also, further another object of the invention is toprovide

15 an electronic component module for an electromagnetic wave

readable data carrier.

_) The person skilled in the art will easily understand
further another object and the effect of the invention by
referring to the description of embodiments and others.

20 A method of mounting a semiconductor chip according to
the inventicn is provided with a process for pushing a melted
thermoplastic resin ccat aside by pressing a bump of a bare
semiconductor chip on the melted thermoplastic resin coat

applyinganultrasonicwave in a state inwhich the thermoplastic



a process for bonding the bunp and the el ectrode area by continuously
applying an ultrasonic wave in a state in which 5 the bunp and the el ectrode
area are touched and a process for cooling and solidifying the nmelted
thernoplastic resin and bonding the body of the bare sem conductor chip on
a circuit board. As clear fromthe description that in a state in which 10
the thernoplastic resin coat covering an electrode area on a wring pattern
is heated and nelted, a thernoplastic resin coat is formed beforehand in an

el ectrode aggan 0ot Wi atdrerdl edfraiecCiaras torbeakid rtused piait tiehe is
invention. This coat may also cover only an electrode area of a wiring

pattern ang.gByg %!rﬁpllneigeﬁoélrﬁi fRenAYeS ahl U a8 Qﬂe%dv@aﬂ' dattern.

Al so, a phrase, an electrode area on a wring pattern escri bed above neans
a fixed snall _area_ona wrin a her i_nc] udi a position for a %prninal
of an el ectr Bﬁpgeégrrp%c%e#fon%%nd‘?o{c &r rsi)utm@ b%n%oﬁﬁgcte@agcqrr?c{]%i 76T eltr ode
area, a part 20 generally called a | and and others on the wiring pattern is
i ncl uded. PPRBINURFHLY *PREYERYI AR WeHIEP e dit Bot & S dRatM1he
thernoplastic resin coat is heated and nelted and a state that it is heated
and sof entle thump rendethenel erlirohler arpe dse owesed abi@ a patoadsey fopl astic
resin descri bed above has a satisfactory characteristic as an adhesive,
cooling and solidifying the melted thermoplastic resin and
bonding the body of the bare semiconductor chip on a circuit
board.
As clear from the description that in a state in which
10 the thermoplastic resin coat covering an electrode area on a
wiring pattern is heated and melted, a thermoplastic resin coat
is formed beforehand in an electrode area on a wiring pattern
of a circuit board used in the invention. This coat may alsc
cover only an electrode area of a wiring pattern and may alsc
15 cover the overall surface of a wiring pattern.
Also, a phrase, an electrode area on a wiring pattern
”) described above means a fixed small area on a wiring pattern
including a pesition for a terminal of an electronic component
and others to be connected. In this electrode area, a part
20 generally called a land and others on the wiring pattern 1is
included.
Alsc, words, "heated and melted" mean both a state that

the thermoplastic resin coat is heated and melted and a state

that it is heated and scoftened to some extent. Further, it is



According to such configuration, action and effect are acquired that (1)
secure electric conduction is acquiredbecause 5 the junction of the bunp
and the electrode area is diffused junction by an ultrasonic wave, (2)

noi sture-proof is satisfactory because the junction is sealed with resin,
(3) nechanical nounting strength to pulling and others is high because the
sem conductor chip and the circuit board are bonded 10 when the
thernoplastic resin_ is hardened, (4) electric conduction and mechani cal
bondi ng aré651nﬂblané@u@1ythﬁmmwﬁiﬁ$ﬁl@ sieGin  deperipsy whevmnodacturi ng
cost is | ow because a process for special sealing and bondi ng and bondi ng
mat eri al asethefacegquyretdarantetbtibeasunhaednetitrthe board i s nevernore
sticky than required 15 in heating because no thernoplastic resin coat

exi sts in a partacifrathghd hwsirdars Qfrdtheboad ish empsate Al e the
overal |l surface of the mnrlng pattern of the circuit board for flip-chip
connection 0 ti t I iC re5|n
coat . 20 AeaR R R s LN Sy B S oS RRE g P DR ARE AR

wiring pattern.is covere t her astic resin coat .in case the
circuiﬁPbOE?ﬁ HEEEF?%BdogbBQ% Pgmﬁsﬁﬂgngketﬁéeﬁﬁﬁﬁgﬁnﬁreﬁeﬂﬁog-%ggéﬁdbed

above, seal ed structure satisfactory in noisture-proof and bonded structure
high in tehsNFelghr eyt BN 8 Witer & Ui eda VA so,(2)n Fofstthee dframdhufigct uri ng
the circuit board for

satisfactory because the junction is sealed with resin, (3)

mechanical mounting strength to pulling and others is high
because the semiconductor chip and the circuit board are bonded

10 whenthethermoplasticresinishardened, (4} electricconduction
and mechanical bonding are simultanecusly enabled in a short
time, (5) the manufacturing cost is low because a process for
special sealingandbonding andbondingmaterial arenot required
and (6) thesurfaceof theboardisnevermore sticky thanrequired

15 in heating because no thermoplastic resin coat exists in a part
in which the surface of the board is exposed.

} Also, the overall surface of the wiring pattern of the
circuitboardfor flip-chipcennectionaccordingtothe invention
is covered with a thermoplastic resin coat.

20 According to such configuration, as the overall surface
of the wiring pattern is covered with a thermoplastic resin coat
incase thecircuit boarddescribedabove isused for the mounting
method described above, sealed structure satisfactery in

moisture-proof and bonded structure high in tensile strength



flip-chip connection according to the invention, for an etching mask used
when the wiring pattern is forned by etching processing, 5 thernoplastic
resin is used. According to such configuration, as an etching mask used in
etching processing for formng the wiring pattern is used for the

t her nopl astic resin coat covering the overall surface of a conductive
pattern as it is, a special coat formation process 10 is not required and
much | abor is not required, and therefore the manufacture at a |ow cost can
be realizedte AsHiiteda net hod of manufacturing an el ectromagnetic wave
readabl e data carrier according to the invention, the body of a data
carrier in whiclRlasacurihed mortdut bifveapattet nr ¢ogpdss ng rids ian bartrenfarcoi |l i s
held on thin or sheet insulating base material and an el ectroni c conponent

nmodul e i n phigheri Pabense eanted @i n§ RoPt KO TRISHRY of , SeHd Andrrageigve
circuit, a menory and others is nmounted on a wiring pattern of a thin or

I e Tt R T

whi ch the bare sem conductor chip is nmounted on the wiring pattern of the
thin or s%%%ﬁm%?}%%?%cbﬁ%ﬁipi%ﬁré%?ﬁy characteristic. That is, in the

process for manufacturing the electronic 9 conponent nodul e, a subprocess
for pushing a néla@rdier fopfast iconfiaginptdodt, asi de dhclpres siask askdnp of
t he bare sem conduct or
in etching processing for forming the wiring pattern is used
for the thermoplastic resin coat covering the overall surface
of a conductivepatternas it is, aspecial coat formationprocess
10 is not required and much labor is not required, and therefore
the manufacture at a low cost can be realized.
Also, inamethod of manufacturing an electromagnetic wave
readable data carrier according to the invention, the body of
a data carrier in which a curled conductive pattern composing
15 anantennacoil isheldcn thinor sheet insulating base material
and an electronic component module in which a bare semiconductor
) chip composing a send and receive circuit, a memory and others
is mounted on a wiring pattern of a thin or sheet circuit board
are integrated.
20 In the data carrier manufacturing method, a process for
manufacturing the electronic component module in which the bare
semiconductor chip is mounted on the wiring pattern of the thin

or sheet circuit board is mainly characteristic.

That is, in the process for manufacturing the electronic



chip on the nelted thernoplastic resin coat applying an ultrasonic wave in
a state in which the thernoplastic resin coat 5 covering the el ectrode area
on the wiring pattern is heated and nelted and touching the bunp and an

el ectrode area, a subprocess for bonding the bunp and the el ectrode area by
continuously applying an ultrasonic wave in a state in which the bunp and
the el ectrode area are touched and a subprocess for cooling and 10
solidifying the nelted thernoplastic resin and bonding the body of the bare
seni conduct@mPehept BAdLAE @ FWRRTOHRHT BoaPEshABbRdesl CedeboFEPRg2E61such
configuration, the el ectromagneti c wave readable data carrier that functions
as a flightethy,ceatl alxlde ber pphysingl a sty idutihen baempagemenbndactbeket for
an unmanned 15 wi cket and others can be produced at a | ow cost in a nass

owi ng to aghi®noandteéf el tlat thdimsecasei el awddit egndUE N i5y aequired
because the junction of the bunp and the electrode area is diffused

junction by @Payéﬁf?%g%l &aég)lgn@ﬁ%wt% £98£m megzﬁfeasc DLy pecause

the junction is sea resin ant car - roun 'ng St rength to
pul lin cause the senlconduct r chi nd the CIFCUIt

d oth hi
D 4 o ST viten s L FRGE I ol LS Bt Sk emens Hanta a8y 1 o

conduction and nechani cal bondi ng are sinultaneously enabled in a short
tinme, (5) nhktedAattactweiigd hstbusp aow decdesd o dsy atess & subprocspeci al
seal ing and bondi ng and bonding material are not required and (6) the
surface offdhebdyodiny i shacvenp none sheckyetbhandeegueaedy continuously

applying an ultrasonic wave in a state in which the bump and

the electrode area are touched and a subprocess for cooling and

10 solidifying the melted thermoplastic resin and bonding the body
of the bare semiconductor chip on the circuit board are included.
According to suchconfiguration, the electromagneticwave

readable data carrier that functions as a flight tag, a label

for physical distribution management, a ticket for an unmanned

15 wicket and others can be produced at a low cost in a mass owing
to action and effect that (1) secure electric conduction 1is

) acquired because the junction of the bump and the electrode area
is diffused junction by an ultrasonic wave, (2) moisture-proof

is satisfactory because the junction is sealed with resin, (3}

20 mechanical mounting strength to pulling and others is high
because the semiconductor chip and the circuit board are bonded

when the thermoplasticresinishardened, (4) electricceonduction

and mechanical bonding are simultaneously enabled in a short

time, (5) the manufacturing cost is low because a process for

10



in heating because no thernoplastic resin coat exists in a part in which
the surface of the board is exposed. 5 Also, the overall surface of a wiring
pattern of a circuit board used in the manufacturing process of the

el ectronic conponent nodul e according to the invention is covered with a
thernopl astic resin coat. According to such configuration, as the overal
surface 10 of the wiring pattern is covered with the thernoplastic resin
coat in case the above-nmentioned circuit board is used in the electronic
conponent spdulel mealfiactad bgngingess] bewdl mgmaserdieatlua e satirsgfqatrerdy i n
nmoi st ure-proof and bonded structure high in tensile strength are acquired.

15 Al'so, igna @)rew suboard ofedid BEhYHIIROh &R Pd racoor et Pehahd difi red
i nvention, thernoplastic resin is used as an etching nas used when a

W ring pat Eﬁrﬂké’csirf%?!bg%gu%)é £5 G l??@el%%ecsisd' E‘%siﬁcéﬁégiél&ét% §E&C§5>afr3:r

configuration, as the etching mas In the etching processin
formng the_ wirin ttern_becones, , 20 a tHernD | astic, resin coat covering
t he overaIFnsHLFﬁgegﬁ? 3“56ﬁﬂﬁcg?thEaPPéF &8 FEPPSeY special coat
formation process  is not required and nmuch | abor is not required, and
therefdte the nbhe®adtherevarail |sowiess el vériagipaiebde rmodoa diratinet hod
of manufacturing an el ectromagnetic wave 11 readable data carrier according
to the i nventkrdnuskke bodyhef maaudatauecany erdaeswhich ahpetedlddrdraid
pattern conposi ng an
component module according to the invention is covered with a
thermoplastic resin coat.
According to such configuration, as the overall surface
10 of the wiring pattern is covered with the thermoplastic resin
coat in case the above-mentioned circuit board is used in the
electronic compenent module manufacturing process, sealed
structure satisfactory in moisture-proof and bonded structure
high in tensile strength are acquired.
15 Alsc, in a circuit board manufacturing method according
to the invention, thermoplastic resin is used as an etching mask
) used when a wiring pattern is formed by etching processing.
According to such configuration, as the etching mask used
in the etching processing for forming the wiring pattern becomes
20 a thermoplastic resin coat covering the overall surface of a
conductive pattern as it is, a special coat formation process
is not required and much labor is not required, and therefore

the manufacture at a low costcan be realized.

Also, inamethodofmanufacturing an electromagnetic wave

11



antenna coil is held on thin resin base material, andanel ectronic conponent
module in which a bare sem conductor chip conposing 5 a send and receive
circuit, a menory and others is nounted on a alumnumfoil wiring pattern
on the surface of thin resin base material are integrated. In the

el ectromagneti c wave readabl e data carrier manufacturing nethod, aprocess
for manufacturing the electronic 10 conponent nodule in which the bare

sem conductor chip is nmounted on the alum numfoil wiring pattern on the
surface of rehelabtiliendatestarbase ad@rdaly it mwhienipvehdiact echst body Thit i s,
in the process for manufacturing the electronic conponent nodule, a

subprocess f aatpushirifea DBl Ledchherm®pd BBLd Cfoilb gLt aadm@ss teg by
pressing a bunp of the bare sem conductor chip on the nelted thernDpIastlc

resin coat Rl AN o HEAIONL £ YBYEL b B it A1) WG de-tronic

t her nopl astic resin coat COVEI’I ng an el ectrode area ‘on the alum num

20 arca, - “CBEPR4SEORDr DDA o BARpS AR ORA" GFBEL 1 G GEREoTys

conti nuously applying an uItrasonlc wave in a state in mhlch t he bunp and
the el ettr GdECAFeaNdr EeEOUECHH EHHL o SUBSFEEYs8Ndf oEhess| L Agnawat 88! 9w f yi ng
the nelted thernoplastic resin and bonding the body of the bare
sem conductzoalehi punrfdilewtriogigattirboarthaserifackeudedhiAdl sesithmover al |
surface of the alumnumfoil wring
material are integrated.
In the electromagnetic wave readable data carrier
manufacturingmethod, aprocess formanufacturing theelectronic
10 compconent module in which the bare semiconductor chip is mounted
on the aluminum foil wiring pattern on the surface of the thin
resin base material is mainly characteristic.
That is, in the process for manufacturing the electronic
componentmodule, asubprocess forpushingamelted thermoplastic
15 resin coat aside by pressing a bump of the bare semiconductor
chip on the melted thermoplastic resin coat applying an
J ultrasonic wave in a state in which the thermoplastic resin coat
covering an electrode area on the aluminum foil wiring pattern
is heated and melted and touching the bump and the electrode
20 area, a subprocess for bonding the bump and the electrode area
by continuously applying an ultrasonic wave 1n a state in which
the bump and the electrode area are touched and a subprocess

for cooling and solidifying the melted thermoplastic resin and

bonding the body of the bare semiconductor chip on the circuit
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pattern of the circuit board according to the invention is covered with a
t hernopl astic resin coat. 5 Also, in the circuit board manufacturing nethod
according to the invention, thernoplastic resin is used as an etching nask
used when the alumnumfoil wiring pattern is fornmed by etching processing.
} In a preferred enbodi nent of the invention, for 10 thernoplastic rein,
pol yolefin resin or polyester resin is used. Action and effect can be
desired by using such resin such that the resistance to a chem cal

sati sfact opgatdranf épchirdgd.-mask, and satisfactory junction strength
between a netallic bunp on the side of the sem conductor chip and a

metal lic el ectratlesdb tiheacvarthd sudéaok bthether bhgmpanmerfoidr eriadeu r ed.
That is, polyolefinresinis provided with satisfactory resistance to

al kal i ne epghagtnocihasi Na@hk Obapel Masdelifesd B hieSi iBFav dedi s Woltizred
satisfactory resistance to acid etchant such as FeClZ. In addition, these

resins arewgkﬁoaeéﬁgkﬁgg%ﬁégggnrggQﬁsFggt‘20 property. Further, an

el ectroni c conponen r el'ectromagneti ¢ wave readabl e data

carrier, according to.the invention, ¢ rises: a.circuit board having a
Wiring battern SFER AR EPBCLEEHS taruar ARG NI AREITIDIOHLE FROT BSRTERT

covering 13 the electrode area of the wiring pattern; and a sem conduct or
to the invention, thermoplastic resin is used as an etching mask

used when the aluminum foil wiring pattern is formed by etching

processing.
In a preferred embodiment of the invention, for
10 thermoplasticrein, polyolefinresinorpolyester resinis used.
Action and effect can be desired by using such resin such
that the resistance to a chemical satisfactory for an etching
mask, and satisfactory junction strengthbetweenametallic bump
on the side of the semiconductor chip and a metallic electrode
15 area on the side of the wiring pattern are acquired. That is,
polyolefin resin is provided with satisfactory resistance to
"‘) alkaline etchant such as NaOH or polyester resin 1s provided
with satisfactory resistance to acid etchant such as FeCl,. In
addition, these resins are alsc excellent in an adhesive

20 property.

Further, an electronic component module for an
electromagnetic wave readable data carrier, according to the
invention, comprises: a circuit becard having a wiring pattern

with an electrode area and a thermoplastic resin coat covering
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chip nmounted on the circuit board, said sem conductor chip having a bunp at
a side of the circuit board thereof. The bunp of the sem conductor chip
penetrates the thernoplastic resin coat and 5 directly bonds with the
el’'ectrode area of the wiring pattern. |In addition, an el ectromagnetic wave
readabl e data carrier, according to the invention, conprises: a body of a
data carrier including an insulating base material and a conductive pattern
held on the insulating base material; and an el ectronic conponent 10 nodul e
i ncl udi ng &hei ekeFkr rarem@fatbenytbhaucRdF LRl p arlim egnigendveteinr cui t
board, said circuit board having a wiring pattern wth an el ectrode area
and a t her mrhppastint edesi hhe @dtrcooverdanyd, sheédeleacitqodbaraacbi pthlerimia i ng
pattern, said sem conductor chip having a bunp at a side of the circuit

board t her gofump ke 45s by Ok hkhei sedi € Buhied @hGhidE penakr Bihpdh £ R8ie
thernoplastic resin coat and directly bonding with the el ectrode area of

the wrin i i t i . e ]
manuf act ur Sa by e Rod R e R S SR T AR PRI ot 208 ast o
resin coat of said circuit, hoard; pressi the 20_b of said m _conduct or
Chi p ore t hESERGLLHer PRl (HerhoBEASLPE L2PaS] AE €340 wHI & did g L o
ultrasonic wave to the bunp so that the bunp penetrates the nelted
t her mopl asti c r eSP RAgdAd candn e FgeoTaIBe Ebhvare ifadnltleceFade Erias,
bondi ng the bunp and the el ectrode area by continuously applying the
ul trasoni cawavediftd tem thkeltwenmpt bon ngiomprikes canttady ed aiddtd e relieat r ode
area;

including an insulating base material and a conductive pattern

e

heldonthe insulatingbasematerial; andanelectronic component

10 moduleincludingacircuitboardanda semiconductor chipmounted
on the circuit board, said circuit board having a wiring pattern
with an electrode area and a thermoplastic resin coat covering

the electrode area of the wiring pattern, said semiconductor
chip having a bump at a side of the circuit board therecf, the

15 bump of the semiconductor chip penetrating the thermoplastic
resin coat and directly bonding with the electrode area of the

) wiring pattern, wherein said electronic component module is
manufactured by a method comprising: heating and melting the
thermoplastic resin coat of said circuit board; pressing the

20 bump of said semiconductor chipocon the thus melted thermoplastic
resin coat while applying an ultrasonic wave to the bump so that

the bump penetrates the melted thermoplastic resin coat and
brings into contact with electrode area; bonding the bump and

the electrode area by continuously applying the ultrasonic wave
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and cooling and solidifying the nelted thernoplastic resin coat so as to
securely nount said sem conductor chip on said circuit board. 5 BRI EF
DESCRI PTI ON OF THE DRAW NGS Fi gs. 1A-E are respectively process draw ngs for
expl aining a nounting nethod according to the invention; Figs. 2A-C are
respectively explanatory draw ngs showi ng 10 the details of an ultrasonic
nmounti ng process; Fig. 3 is a sectional view show ng nounted structure by a
nmet hod according to the inventioon; Fig. 4 is a.table show ng the bondi ng
strength o?oath%é?i%rmﬂ&%lﬁl%ﬁirﬁoaﬁﬁ’%&aﬁtﬁdnﬁlﬁgtf: ren?lfgt%P(jl.e 8TR&/a front
vi ew showi ng an exanple of a data carrier; Fig. 6 is a sectional view
showi ng a &adiceatliloyy atd sied 1ddsdy nef thpaeddes therveplandianresdcersdi c
conponent nodul e; Figs. 7A-E are respectively process draw ngs show ng the
manuf act ursagsprocassumdl § heubhadyadd sdre cdatcmatary carip @0 daigbci8Auktar e
respectively process draw ngs showi ng the manufacturing process of the

el ectroni cpggpponent nodule; Figs. 9A-B are respectively process draw ngs
showi ng processes for nmounting the el ectronic conponent nodule on the body
of the data carrier; 15 Figs. 10A-C respectively show the manufacturing
process

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A-E are respectively process drawings for
explaining a mounting method according to the invention;
Figs. 2A-C are respectively explanatory drawings showing
180 the details of an ultrasonic mounting process;
Fig. 3 is a sectional view showing mounted structure by
a method according to the invention;
Fig. 4 is a table showing the bonding strength of a
semiconductor chip and a wiring pattern:
15 Fig. 5is a front view showing an example of a data carrier;
Fig. 6 is a sectional view showing a lamination of the
) body of the data carrier and an electronic compconent module;
Figs. 7A~-F are respectively process drawings showing the
manufacturing process of the body of the data carrier;
20 Figs. 8A-E are respectively process drawings showing the
manufacturing process of the electronic component module;
Figs. 9A-B are respectively process drawings showing
processes for mounting the electronic component module on the

body of the data carrier;

15



of the body of the data carrier; Figs. 11A-E respectively show the

manuf acturing process of the electronic conponent nodule; 5 Figs. 12A-B are
respectively process drawi ngs showing a process for nounting the electronic
conponent nodul e on the body of the data carrier; Fig. 13 is a table
showi ng the result of the noisture-proof test of the thin data carrier to
which the invention is applied; 10 Fig. 14 shows a first related art type
met hod of flip-chip connection; and Fig. 15 shows a second related art type
met hod of flip-chi®s. dédndctrespects VBETASLED DESEGRINRI 20N WGH ritHE rRREFSERRED
EMBODI MENTS Referring to the attached draw ngs, a suitable enbodimrent of a
sem conduct6r thbi podpusti tge Nt bedcaeeoedi:ng to the invention will be
described in detail below As described above, the sem conductor chip

mounting nethod p20s aceo[ G @%sb%c%*i%e'l@vg%k%é %ﬁﬁﬁc@ﬁ&ﬂc} Brobesd
process for pushlng a heated and nelted thernDp astic resin coOat covering

an glectro? eaefgcg{%%rlng?ﬁgg% erp %s u? by pressing a bunp of a bare

sem conduc chi p~on ernop astc resin coat applying an
ultrasgnic wave so as to bring the bunp into 16 contact, with the el ectrode
area; 2) a processd¥ orl BoiirRg Fﬁ%peﬁﬁhﬁeéﬁdp¥%%eﬁﬁé%??%kﬁg%u%QPWﬁPg a
conti nuously applying an

process for mounting the electronic component module on the body

cf the data carrier;
Fig. 13 is a table showing the result of themoisture-proof
test of the thin data carrier to which the invention is applied;
10 Fig. 14 shows a first related art type method of flip-chip
connection; and
Fig. 15 shows a second related art type method of flip-~chip

connection.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the attached drawings, a suitakble embodiment
) of a semiconductor chip mounting method according to the
invention will be described in detail below.
As described above, the semiconductor chipmountingmethod
20 according to the invention is provided with: 1} a process for
pushing a heated and melted thermoplastic resin coat covering
an electrode area on & wiring pattern aside by pressing a bump
of a bare semiconductor chip on the melted thermoplastic resin

coat applying an ultrasonic wave so as to bring the bump into

1€



ultrasonic wave in a state in which the bunp and the electrode area are in
contact; and 3) a process for cooling and solidifying 5 the nelted

thernopl astic resin and bondi ng the body of the bare sem conductor chip on
a circuit board. An outline of a series of processes including such a
mounting nethod is showm in a process draw ng shown in Figs. 1A-E In this
series of processes, a netallic foil |am nation 10 manufacturing process
(A), an etching mask printing process (B), an etching process for formng a
Wi ring pateetactCyith drhaileleasonide ameant 2 hga poeesss (IHr dwndinsbidieng
process (E) are included. The details of the processes will be described in
order bel punp [dvRi athéc diaidtdcaid natkan byangbactinnbng 1pr cgessy{hy] ahd I n
this process, an Al-PET lam nation 1 which is original naterial of a thin

circuit beardsksnMBULACHY 6dst £0E &X3MlS, thbMBub-dkd draMenaldrendk is
manuf actured in a process for lamnating hard alum numfoil 3 having the

t hi ckness_of 35 _u. t he singl.e_si t upper -sur ihn Fi.g.. ) of a
PET 20 11 FAT3 TAVERGTTE T Ehkaede™ B85t of Boat i Hiet Rane Aanddive and
bondigg themthermally under a condition of the tenperature of 150C and the

pressut e BResRSdfItRerBPRRRAG I FaskS PR idnd AGPERBECSSe M8y Ph &Mt $3FFocess,
an etching resist pattern 4 in the shape 17 of a required wiring pattern is
f or med onsehécsudtaterofthipheonhardiatufinbarfdil 3 of the Al -PET | amnination
1. For exanpl e,
An outline of a series of processes including such a
mounting method is shown in a process drawing shown in Figs.
1A-E. 1In this series of processes, a metallic foil lamination
10 manufacturingprocess (A), anetchingmaskprintingprocess (B},
anetchingprocess for formingawiringpattern (C), anultrasonic
mounting process (D) and a bonding progess (E) are included.
The details of the processes will be described in order below.
[Metallic foll lamination manufacturing process (A)]
15 In this process, an Al-PET lamination 1 which is original
material of a thin circuit board is manufactured. For example,
) the Al-PET lamination 1 1is manufactured in a process fcr
laminating hard aluminum foil 3 having the thickness of 35 u
m on the single side (the upper surface in Fig. 1A) of a PET
20 film 2 having the thickness of 25 um via an urethane adhesive,
and bonding them thermally under a condition of thg temperature

of 150°C and the pressure of 5 kg/cm’.

[Etching mask printing process (B)]

In this process, an etching resist pattern 4 in the shape

17



the resist pattern 4 is fornmed by applying a polyolefin thernoplastic resin
adhesive, which is nelted at the tenperature 5 of approxi mately 150C, on the
surface of the hard aluminumfoil 3 by approxinmately 4 to 6 gmin thickness
by a nethod such as gravure. It is desirable that this thickness is varied
according to the size and the shape of a bunp of a nounted bare chip.

[ Et ching process (O] 10 In this process, a wring pattern 6 conposed of the
hard alum numfoil 3 is formed by renDV|ng an alum numfoil part 5 exposed
fromthe @?c%|¥®q¥3e%¢‘%tW1|§akQ‘?erﬂﬁtéFW el [LOGHSh o8t dhien§urprscess. t

exanple, the wiring pattern 6 is forned by exposing the aIun1nun1f0|I part
5 exposedh&rdomiimiretcfiond Besf sthepaflt@Ed 1smaAnadbidaOH ( F20 gkdrpdsed as
etchant under a condition of the tenperature of 50C. The wiring pattern 6
conposed ohet hedhand pattetnum foi | f3rappeass applhengurd agelgblareinrcuit
board 7 acquired in this etching process. The overall surface of the wiring
pattern 6t%§rﬁ9}¥ﬁé§glc‘f“r%@ﬁ1%r%§m et«hmcmh Iﬂ@ptéa%tctﬁ@%bﬂpég adhesi ve
used for e etching resist pattern (an etching nask . her -wor d

the surface of at |east an_e]ectrode area (an area to be connected mnth a
bunp of afbaRPISEntEdFduct oY Ccﬁr“pt}él%%]rrlf@é@ Pgtté'i% ef tarﬂéﬂwl?li“ﬁé%éttern 6

is covered with a thernoplastic resin coat 4a. 18 [Utrasonic nmounting
process (B)dy ldpdAY:sitRO85%. t8 ba & SEMEROAUHEER L ¢ Ry RN ad

gravure. Itisdesirablethat thisthicknessisvariedaccording
to the size and the shape of a bump of a mounted bare chip.
[Etching process (C) 1]

10 In this process, a wiring pattern 6 composed of the hard
aluminum foil 3 is formed by removing an aluminum foil part 5
exposed from the etching resist pattern 4 by well-known etching
process. Forexample, thewiringpattern 6is formedbyexposing
the aluminum foil part 5 exposed from the etching resist pattern

15 4 to NaOH (120 g/l) used as etchant under a condition of the

temperature of 50°C. The wiring pattern 6 composed of the hard

M

aluminumfoil 3appearsonthesurfaceofacircuitboard77acquired
in this etching process. The overall surface of the wiring
pattern 6 is covered with the polyolefin thermoplastic resin
20 adhesive used for the etching resist pattern (an etching mask)
4. In other words, the surface of at least an electrode area
(an area to be connected with a bump of a bare semiconductor
chip described later) of the wiring pattern 6 is covered with

a thermoplastic resin coat Za.
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on the circuit board 7 applying an ultrasonic wave. This process includes:
1) a subprocess (a first subprocess) for pushing the 5 nelted thernoplastic
resin coat 4a aside by pressing a bunp 9 of the bare sem conductor chip 8
on the nelted thernoplastic resin coat 4a in a state in which the

t hernopl astic resin coat 4a covering an electrode area 10 on the wiring
pattern 6 is heated and nelted applying an ultrasonic wave so as to bring
the bunp 10 9 into contact with the electrode area 10 ; and 2) a subprocess
(a second diBpresessy fuomntdndi pgockesbum 19 and the el ectrode area 10 in a
state in which the bunp 9 and the electrode area 10 are contacted with each

ot her by conti nugtstyiapptyddws am balrer asntnicendaveorlbhIpesbag enounted
sem conductor chip 8 is conposed as a so-called surface nounting-type

conponent.. jfhate E§Ecﬁbﬁb%rr‘?i7§5§11995§%$1|9It93i58n§c & bagy swhighefias 150

gm thick and the ump 9 which is a méetallic termnal for connection and

protruded .fraom¢the ttomof the bare. sem conductor chip 8. ..ln an first
20 subprocel§1§, Utdﬁg bgﬁpa (Srr%)é)go {3550?% %lorrsr%efgl%ﬁ%e ceéssﬁs f%rre%%lam%n he
thernoplastic resin coat _4a which is nelted by heating at 150Cin a state
in which afeditedasbRrEoRATEILS BPPIT P2 THSh 25 1tdfe PiePred st Rer Aoprarty c
resin coat 4a is pushed aside and renoved fromthe position of the end of
t he bunp 9 dfy thkebaker agphendidterbelatpoh @f e tinped. tirumdrelrg s anc oxi de
| ayer and others on the surface of the alumnumfoil wiring pattern 6 are
al so resin coat 4a in a state in which the thermoplastic resin coat

4a covering an electrode area 10 onthewiringpattern 6 1s heated

and melted applying an ulfrascnic wave so as to bring the bump
i0 9 inte contact with the electrode area 10 ; and 2) a subprocess

(a second subprocess) for bonding the bump 9 and the electrode

area 10 in a state in which the bump 9 and the electrode area

10 are contacted with each other by continuously applying an

ultrasonic wave.
15 The bare semiconductor chip 8 is composed as a so-called

surface mounting-type component. That 1is, the Dbare

) semiconductor chip 8 has a body which has 150 um thick and the
bump 9 which is ametallic terminal for connection and protruded
from the bottom of the bare semiconductor chip 8.. In the first

20 subprocess, the bump {(made of gold for example) 9 is pressed
on the thermoplastic resin coat 4a which is melted by heating
at 150'C ina state inwhich anultrasonicwave is applied. Then,
themelted thermoplasticresincoat 4a ispushed aside and removed

from the position of the end of the bump ¢ by the ultrasonic

19



mechanically renoved by the vibration. As a result, the bunp 9 and the

el ectrode area 10 are contacted with each other. In 5 the second subprocess,
afterward, the bunp 9 and the electrode area 10 of the wiring pattern 6 are
further heated by frictional heat by the vibration, a netallic fused part
in which atonms of gold are diffused in the alumnumfoil is fornmed and the
bonding of both by an ultrasonic wave is conpleted. 10 The first and second
subprocessesare conpl eted by applying ultrasonic vibration of the frequency
of 63 kHz Wybappioxi afit 8hy bampel. sddoridse wndar axhiedepriessr erof (il dg/ m
for exanple after the bare sem conductor chip 8 is arranged in a

predet erm pedchposutfote dS tHie adetdinisy obittheivkihyasenternoedtdiFOCcess
are shown in a process drawing shown in Figs. 2A-C. In a positioning

process Shﬁ%hbﬂlEhglyzéembGeé 5% alif v} pihitaly AN wstaa§@@ufth0&r€b phipand an
anvil 12 used as a heater table Tespectively provided wth a vacuum

attraction.fun t|on r d e osite, e .20, bare chi att acted
to the ultﬁaso |c gﬁncf%ras s% P@ ar%ﬂ?%%#%%N%q gﬁde?ﬁg %?¢CU|t Yoard 7

is attracted to the_anvil 12 as shomn by an arrow 12a. In this state, the
bump 9 ®n thé SeFeRd UM Wi éﬁltﬁf@aéﬁ‘d the RiR 5 e HhrefleFgrdthe

wring pattern 6 on the side of the circuit board 7 are positioned, 20
rel ativel yameei hg offhehemiirdgenpathern 6 aranittie mbeilt et2by if r iz theriadont al
direction. Sinultaneously, the circuit board 7
heat by the vibration, a metallic fused part in which atoms of
gold are diffused in the aluminum foil is formed and the bonding
of both by an ultrasonic wave is completed.
10 The first andsecond subprocesses are completedbyapplying
ultrasonic vibration of the frequency of 63 kHz by approximately
a few seconds under the pressure of 0.2 kg/mm® for example after
the bare semiconductor chip 8 is arranged in a predetermined
position.
15 The details of the ultrasonic mounting process are shown
in a process drawing shewn in Figs. 2A-C. In a pesitioning
) process shown in Fig. 2A, in a state in which an ultrasonic horn
11 and an anvil 12 used as a heater table respectively provided
with a vacuum attraction function are arranged opposite, the
20 bare chip 8 is attracted tc the ultrasonic horn 11 as shown by
an arrow lla and the circuit board 7 is atiracted tec the anvil
12 as shown by an arrow 12a. In this state, the bump 9 on the

side of the bare chip 8 and the electrode area 10 of the wiring

pattern 6 on the side of the circuit board 7 are positioned,

20



IS heated up to 150C by the anvil 12. In a process for renoving the

t hernopl astic resin adhesive 5 shown in Fig. 2B, the nelted thernoplastic
resin coat 4a is pushed aside bypressing the bunp 9 of the bare chip 8 on
the thernoplastic resin adhesive (the thernoplastic resin coat) 4a in a
heated and nelted state by applying pressure (0. 1 to 0.3 kgf) as shown by
an arrow P, as applying ultrasonic vibration (63.5 kHz, 2W 10 as shown by
an arrow v by the ultrasonic horn 11 and the anvil 12. Therefore, the bunp
9 and the ¢ledettiydd vamexing the ebhrasoedc hetm Eacmobtther anvalahZul it asoni c
bondi ng process shown in Fig. 2C, diffused junction between netals is

accel erat ed hyrfiuphhanl damecndouns! ySiddl appéyinfyvul thasohrcuivtbsasrdn’ v, and
the bunp 9 and the electrode area 10 are bonded. Referring to Figs. 1A-E

agai n, thei%e%%gkggi%%\@J HS%@C_B9”EEEU%%vih83@qiDg process (E)] 20 In this
process, the nelted thernoplastic resin coat 4a is hardened agai nbynat ur al
cooling or forced cooling by removing the heat of 150C applied to the
circuit board. TRBrePbpecssHer BRIV SRUtESNIRIRPP bt bl @ rasd ntadh&d ¥Vag
pattern 6 are bonded. That is, the thernoplastic resin coat 4a in a nelted
state bl ethow2lihEl gedB,t tiee hefll e tdie e s el sersdandudt 64 ichpysi8edand t he
circuit board 7 is cooled and solidified, and the bare sem conduct or
asidebypressingthebunp 9of thebarechip8onthe thermoplastic
resin adhesive {the thermoplastic resin coat) 4a in a heated
and melted state by applying pressure (0.1 to 0.3 kgf) as shown
by an arrow P, as applying ultrasonic vibration (63.5 kHz, 2W)
10 as shown by an arrow v by the ultrasonic horn 11 and the anvil
12. Therefore, thebkbump 9 andtheelectrodearea 10 are contacted
with each cther.
Inanultfrasconicbending process shown in¥Fig. 2C, diffused
junction between metals is accelerated by further continuously
15 applyingultrasonicvibration v, and the bump 9 and the electrode
area 10 are bonded.
) Referring to Figs. 1A-E again, the description will be
continued.
[Bonding process (E)]

20 In this process, the melted thermoplastic resin coat 4a

ishardenedagainbynatural coolingor forcedcoolingby removing
the heat of 150°C applied to the circuit board. Therefore, the

bare semiconductor chip 8 and the wiring pattern 6 are bonded.

That is, the thermoplastic resin coat 4a inamelted state filled
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chip 8 and the circuit board 7 are firmy bonded and fixed. The nounted
structure conpleted in the processes (A) to 5 (E) is showmn in Fig. 3. As
shown in Fig. 3, according to this nounted structure, action and effect are
acquired such that (1) sure electric conduction is acquired because the
bunmp 9 and the electrode area 10 are bonded by diffused junction by an
ultrasonic wave, (2) the noisture-proof is satisfactory because a junction
10 between the bunp 9 and the electrode area 10 is sealed with resin, (3)

t he nechanimiwesty E@ngbbt bbmuduritd mgr ¢ eenpobhidngtamddith®asd tihe i gtubecause
the sem conductor chip 8 and the circuit board 7 are bonded when the

t her nopl astddad®si AsCeabléd hfdhascdenedied( 4dnel ©ed rbLr £ ONEILEdOiuPSlr
mechani cal coupling are 15 sinultaneously enabled in a short time, (5) the

ani cal are 1S simil ¢ ane | .
el i ng 16 Bank G hrd ARG MR e moTeCa Ve R () The.

f f the board_i ticky t . ired in heati b
0. 1 hor mopl ast i o [TESPRIBOAT B Gr 2T CIRNT. Tth LR 30oEREoSulRAckS of 1 he

board is exposed. The strength of bondi ng between the bare sem conduct or
chip 8 and tfhe 1w Fhagnpat tierh 6 -i nAf heh@ds d o itthe InpafePRgLREt hodthisi ng
the resin coat in this enbodinent is showmn in Fig. 4 in conparison with a
case usi ngmnintad stasohiicepamdiingm aAd ef bart a22 fcoui Fed.sukh ithathél case of
the nounting nmethod according to the invention, the double to triple
strength ofsyandiBatikSc conduction is acquired because the bump 9 and the
electrodearea lOarebondedbydiffusedjunctionbyanultrasonic
wave, {2) themoisture-proof is satisfactory because a junction
10 between the bump 9 and the electrode area 10 is sealedwith resin,
(3) the mechanical strength ¢f mounting for pulling and others
is high because the semiconductor chip 8 and the circuit board
7 are bonded when the thermoplastic resin coat 4a is hardened,
(4) electric conduction and mechanical coupling are
15 simultaneously enabled in a short time, (5) the manufacturing
cost is particularly low because special processes from sealing
) to bonding and adhesive material are not required and (6) the
surface of the board isnevermore sticky thanrequired inheating
because no thermoplastic resin coat exists in a part in which
20  the surface of the board is exposed.
The strength of bonding between the bare semicenductor
chip 8 and the wiring pattern 6 in the case of the mounting method

using the resin coat in this embodiment is shown in Fig. 4 in

comparison with a case using only ultrasonic bonding. As clear
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acquired, conpared with the case of only ultrasonic bonding. It need
scarcely be said that this is because the sem conductor 5 chip 8 and the
circuit board 7 are bonded when the thernoplastic resin coat 4a is
hardened. In the enbodinent, the PET film2 is used for resin base nmaterial
conposing the Iamnation 1, however, a polyimde film and others can be

al so used in place of the PET film 10 Also, for the material of the etching
resist pattern 4, polyester thernoplastic resin can be also used in place
of the polfyomefig.rdsi An Ebdevess ¢h thetneaskeinFa@thid ageardiory et chant.
For the circuit board 7 shown in Fig. 1C, the overall surface 15 of the

W ring pat ttéren ihventconer ethev dduihe tdetpbplassiteengsihnofcaatmdiacanik t he
circuit board can be generalized as a circuit board for flip-chip

connect i oN.5 ARG, NG P a$¥ehwE OAf tHET 3L EOM, £ asn a1 el Al i SWdagie g of the
wiring pattern 6 is covered with the thernoplastic resin 20 coat 4a in case

the circuit. b i e r Y Nt | met h I cture
sati sf act orIQ: ﬁ%éc(r}foglczat%?ee% %%o?ég&ag%%%oﬁagg%g H%% LE% Eee ﬁl?%hsse?[ﬁifocekndzﬁ%é
strength are acquired, That s, the thernoplastic resin coat 4a |located in

the vichni Gpigr® anbtBrectT Pt BPerdinass kPrAsd rneg baR (1SR Ra HI 3C

contributes 23 to sealing the ultrasonic junction, while the thernoplastic
resin coatresan goattedd risa hgadenexcept the el ectrode area contributes

In the embodiment, the PET film 2 is used for resin base
material composing the lamination 1, however, a polyimide film
and others can be also used in place of the PET film.

10 Also, for the material of the etching resist pattern 4,
polyester thermoplastic resin can be also used in place of the
polyolefin resin. However, in that case, FeCl; is used for
etchant.

For thecircuitboard7 showninFig. 1C, theoverall surface

15 of the wiring pattern 6 is covered with the thermoplastic resin
coat 4a and the circuit board can be generalized as a circuit

} board for flip-chip connecticn.

According to such configuration, as the overall surface

of the wiring pattern 6 is covered with the thermoplastic resin

20 coat 4a in case the circuit board is used for the above mounting
method, sealed structure satisfactory in moisture-procf and
bonded structure high in tensile strength are acquired. That

is, the thermoplastic resin coat 4a located in the vicinity of

the electrode area 10 on the wiring pattern 6 mainly contributes
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to the bonding of the body of the sem conductor chip 8 and the «circuit
board 7. 5 Also, in the circuit board manufacturing nethod shown in Figs.
1B and 1C, thernoplastic resin is used for an etching mask used when the
wi-ting pattern is forned by etching processing and the circuit board

manuf acturi ng nethod can be generalized as a nethod of manufacturing a
circuit board for flip-chip 10 connection. According to such configuration,
as the material of the etching mask used in etching processing for form ng
the wiring tpat¢s ermg bbeorits atsloa itdtermopl ast wieit eshe doatmagolest gréhen
overall surface of a conductive pattern as it is, a coat formation process

15 is not remt ned adwkdaheraighmotxeegti fied e Teefdd artheconppubactyre at
a lowcost is realized. Finally, the action and the effect of the

e o ; : ( ! o ' bed
sem conduct atthl‘és};aBnH?HQtéf‘chEe‘o%ﬁigf ggoh%Ss&ﬂ?&&dé‘@&&oWéﬂlq&’%zgﬁggﬁgg, (1)

t oget her. according to t ve- ment1 oned nountin

in the wiring pattern forjmtion process, the insulating resist used for
GO Ty bt

etching pr t"required to be peeled in another process and the

cost can be reduced. (2) Further, the insulating resist nade of

t her nopPasti ¢ rediliFo, 2anfififre Cidws: idsbanr ddrrst fec ey ateihodisdornt he

sem conductor chip and the strength for nounting the sem conductor chip by
Figs. 1B and 1C, thermoplastic resin is used for an etching mask

used wnen the wiring pattern is formed by etching processing
and the circuit board manufacturing method can be generalized
as a method of manufacturing a circuit board for flip-chip

10 connection.

According to such configuration, as the material of the
etching mask used in etching processing for forming the wiring
patternbecomes thethermoplasticresincoatcoveringtheoverall
surface of a conductivepatternasitis, acoat formationprocess

15 is not reguired and labor is not required. Therefore the

manufacture at a low cost 1s realized.

) Finally, the acticn and the effect of the semiconductor
chip mounting method in this embodiment will be described
together. That is, according to the above-mentioned mounting

20  method,
(1) in the wiring pattern formation process, the insulating
resist used for etching processing is not required to be peeled
in another process and the cost can be reduced.

(2) Further, the insulating resist made of thermcplastic resin
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an- ul trasoni c wave can be reinforced. (3) Al so, the periphery of the bunp
can be sealed with resin 5 material and the reliability in noisture-proof
of- the bunp connection can be enhanced. (4) The resin material for the
above-nenti oned purpose required in a related art type nethod is not
required and the cost of the material can be reduced. 10 (5) Secure
connection between termnals is acquired by the diffused junction by

ul trasonic vibration of nmetal between the bunp and the wiring pattern. (6)
The ul t r asofHEC et iash ant REhRBEVEN§BEdL Abel HerRBBF athe cseprbspndualor he

har deni ng of the thernoplastic resin can be 15 executed within 1 to 2
seconds and:-iiyre avehuftectstriengthi fercanunbéngetueesemNexhgdureber chihg b Fi gs.
5 to 10C, an enbodi nent of a data carrier nmanufacturing nmethod according to

the i nventigp widdasdie dessrd hedy pRhisdata-&arrier functions as a flight
tag, a 20 | abel for physical distribution managenent, a ticket for an

LoTRnaed, O Chn e RURCLS AR GAT oAl S ODBIDER1 S Y B pdDlg ate

carrier is composed by i ftegrati h ata carrier w
arrier, mefallic foil

el ectronic conponent. | n_the body of the, data

pat ter nocom i i Bihartof 100 25V o L ReRE S5 SRR A6 1P babie naveRi al
In the electronic conponent nodule, a bare sem conductor chip conposing a
send and rex@Eingction can be enhanced.

{4) The resinmaterial for the abocve-mentioned purpose required
in a related art type method is not required and the cost of
) the material can be reduced.

10 (5) Secure connection between terminals is acquired by the
diffused junction by ultrasonic vibration of metal between the
bump and the wiring pattern.

(6) The ultrasonic junction, the melting of the thermoplastic
resin and the hardening of the thermoplastic resin can be

15 executed within 1 to 2 seconds and the manufacturing time can
be reduced.

) Next, referring to Figs. 5 to 10C, an embcdiment of a data
carrier manufacturing method according to the invention will
be described. This data carrier functions as a flight tag, a

20 label for physical distribution management, a ticket for an
unmanned wicket and others and can read an electromagnetic wave.
This data carrier is composed by integrating the body of the
data carrier with an electronic component. In the body of the

data carrier, ametallic foil pattern composing an antenna coil
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ci-rcuit, a menory and others is nounted on an alumnumfoil wiring pattern
on the surface of the thin resin base material. 5 An exanple of the

enbodi ment of the data carrier is shown in Fig. 5. As shown in Fig. 5, the
data carrier DCis provided wth the body of the data carrier 100 and an

el ectroni c conponent nodule 200. In the body of the data carrier 100, a
copper foil curled conductive pattern (equivalent to an antenna coil) 102
10 having the thickness of 10 gmis held on the single side of polyethylene
t er epht hal dtseh¢ PEDN fiaiser eali phiaale e hawl ng Irhehe ehieckmess cofo@bonemt | n t he
el ectroni ¢ conponent nodul e 200, bare chip IC 202 is nounted on the | ower

side in Figodulaf, a bgtaserRondudese c20h barpogihbhes tdirekagasr&fe 7 Pe gm
The 15 el ectroni c conponent nodul e 200 is nounted on the body of the data

carrier 10Q..5Q éah@ﬁoi 89&e95Q%%%hééF@EPEﬁ9éluﬁ?HQH%gﬂﬁ%If?%?102a

conposi ng the cur conddctive pattern 1 ectric connection o he

el ectronic cqcarg)onent dul e 00 V\A%hc t he .curl ed conducti ve attfrn 102 is
per for med iRf A 20 tBt rital® Th The-ihndr &t 103y TR 12t i nal  pad
on the outer side 104 of the curled conductive pattern 102. An exanpl e of

the stracture i nAghfEAnpPhe &f d&er erPedivshpoteftendat® €200 4% Lgoendwd i s

shown in an enlarged sectional viewin Fig. 6. A nethod of manufacturing
t he body ofirt Fegdata 26 stamni eén ADH. aéndthhedet e ataoni<er Ganpenent v el e 200
respectively shown in Figs. 5 and 6 will be sequentially described in
det ai | with the body of the data carrier 100 and an electronic component
module 200. In the body of the data carrier 100, a copper foil
curled conductive pattern (equivalent tc an antenna coil) 102
10 having the thickness of 10 gm is held on the single side of
polyethylene terephthalate (PET) base material 101 having the
thickness of 25 gm. In the electronic component module 200,
bare chip IC 202 is mounted on the lower side in Fig. 5 of a
glass epoxy plece 201 having the thickness of 70 yum. The
15 electronic component mecdule 200 is mounted on the body of the
data carrier 100 so that the piece 201 crosses an orbital
conductive flux 102a composing the curled conductive pattern
102. Electric connection of the electronic component module
200 with the curled conductive pattern 102 is performed in a
20 terminal pad on the inner side 103 and in a terminal pad on the
outer side 104 cof the curled conductive pattern 102.
An example of the structure in which the electronic

component module 200 is mounted is shown in anenlarged sectional

view in Fig. 6. A method of manufacturing the body of the data
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bel ow. An exanpl e of the manufacturing process of the curled 5 conductive

pattern 102 conposing an antenna coil is shown in Figs. 7A-E. Referring to
Figs. 7A-E, a process when the curled conductive pattern 102 to be an
antenna coil is forned on the single side of the PET film base material 101

will be described. (Process A as shown in Fig. 7A) 10 First, a Cu-PET

| am nation 301 is prepared. For exanple, copper foil 303 having the
thickness of 10 jimis lamnated on the single side of a PET film 302
havi ng t he danxiknes80 ehdZhe gheyt noanc mogithaee tadbdsi & €.0 (Thespedieyve by
therm cally bonded wunder a condition of the tenperature of 150C and the

pressure 1%mfurbi KW La®. sHenehy withep Susdled d NBY ides 3Abddn inwhdeta i he
cupper foil 303 is bonded on the surface of the PET film 302 is conpleted.
(Process Bk%%xRﬂOMM in Fig. 7B) Next, a curled etching resist pattern 304 is
formed on the surface of the copper foil 303 of the Cu-PET | am nation

301. That is, insulating etching resist ink.s printed on.the co r. foi
303 using an offggteﬁﬁ Fnﬁ% o&@ﬂ&fas&ﬂﬁﬂﬁgsﬁquﬁﬁs 1 egb%sﬁ$£f#%g

etching resist ink has a curled shape having the nunber of turns, the
wi dt h, Phe gindirtdie Pl tiensi d@2apampasingean2anEepBantet énédsshewn akuiri ng
an L value and a Q value respectively required for the characteristics of a
coil. For theg.e3hsE.irnkeferring to Figs. 7A-E, a process when the curled

conductive pattern 102 to be an antenna coil is formed on the
single side of the PET film base material 101 will be described.
{(Process A as shown in Fig. 7A)

10 First, a Cu~PET lamination 301 is prepared. For example,
copper foil 303 having the thickness of 10 pm is laminated on
the single side of a PET film 302 having the thickness of 25

pm via an urethane adhesive. Then they is thermically bonded

under a condition of the temperature of 150°C and the pressure
15 of 5 kg/cm?. Hereby, the Cu-PET lamination 301 in which the
cupper foil 303 is bonded on the surface of the PET film 302
is completed.
{Process B as shown in Fig. 7B)
Next, a curled etching resist pattern 304 is formed on
20 the surface of the copper foil 303 of the Cu-PET lamination 301.
That is, insulating etching resist ink is printed on the copper
foil 303 using an offset printing method for example so that
the insulating etching resist ink has a curled shape having the

number of turns, the width, the pitch and the inside and outside
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at- this tine, a type hardened by heat or an active energy beam is used. For
the active energy beam ultraviolet rays or an 5 electron beamis used. In
case ultraviolet rays are used, the resist ink including a

phot opol yneri zati on agent and is used. (Process C as shown in Fig. 7C
Next, conductive etching resist patterns 305a and 305b (103 and 104 in Fig.
5) in the shape of a required electrode 10 are fornmed by conductive ink in
a position for electric connection with the electrode of the electronic
conponent nodutenPObenres fhe axurfiadegrn Live loepged aftovd 1130 BeebethevElyPET

| am nati on 301. These resist patterns 305a and 305b are forned by offset

printing asekit&@ RHOYR=BM QN N0CES S FUoiNesi $bor fke r@esli®t ink
t hernosetti ng conductive adhesive hardened by heat treatnment at 120C for

appr oxi mat e . AT es i Nt | -
per f or med n%g éﬁé%ﬁ€¥§%ﬁ58d§¥%§ tIgﬁﬁﬁg%ﬁﬁﬂagégfB%gﬁaégﬁ%gggfﬁ%qﬁﬁa%%¥?
process. For ink mat 1 cqggred b

gria% a cheglcal a y addan 3
phot opol ynet ¥ Z8T¢dn dgent-to airé Vhi xPGFE Y2861 Al fAPVROMES ZRYSaRT an
t hernopl asti c adhesi ve for exanple or solder paste and others nmay be al so
used. . (Proebsstradesionn UsedH g ln7oys ettt ray icdper alsi #raree 306 thrposed
fromthe etching resist patterns 304, 305a and 305b is renoved by executing
wel | - known r@8iet chilng nanidida nguel eldo topdughevez pai baragédD2ard ik gsel). to be
an antenna coil is fornmed. In this etching processing, FeCl2
(Process C as shown in Fig. 7C)
‘Next, conductive etching resist patterns 305a and 305b
(103 and 104 in Fig. 5} in the shape of a required electrode
10 areformedbyconductiveinkinapesitionforelectricconnection
with the electrode of the electronic component module 200 on
the surface of the copper foil 303 of the Cu~-PET lamination 301.
These resist patterns 305a and 305b are formedby offset printing

as 1in the above-mentioned process. For resist ink, a

15 thermosetting conductive adhesive hardened by heat treatment

at 120°C for approximately 20 minutes isused. Ascreenprinting

) method generally performed may be also used for the printing

of conductive ink in this process. For inkmaterial, a chemical

acquired by adding a photopolymerization agent to the mixture

20 of Ag particles and an thermoplastic adhesive for example or
solder paste and others may be also used.

(Process D as shown in Fig. 7D)
Next, acopper foil part 306 exposed fromthe etchingresist

patterns 304, 305a and 305b is removed by executing well-known
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(120 g/1) is used for etchant under a condition of the tenperature of 50C
and the copper foil 303 is renoved. Afterward, generally, 5 unless the
etching resist formed in the process B is renoved, an electronic conmponent
cannot be nmounted on a circuit, that 1is, on a curled pattern conposing an
antenna coil. In the present invention, however, as described in relation
to the process C, the conductive resist patterns 305a and 305b are provi ded
and 10 etching resist is not required to be renoved by nounting an

el ect roni ¢ clonporemnd @ chirsegosbrilontiThapaisern b&%%e@sﬁﬁdr eé&bi hg t he
etching resist can be omtted by the invention. Further, there is also

ef fect thatan hmtetrohd g inessstfoBNddi oriredhiby etasduilrat iprg dess ialggo Heddet | ons
as an insulating protective 15 |l ayer on the surface of the copper foi

circuit pat{geidg/1(Rr0e858 rErat Showhuhde Fialcor/d)t fomalkldhe tBnbBEature
enbodi nent, a tfansparent hole 307 into which a convex portion(a potting

t 411) d b bed | at f h | .ect ' t d
Pmserted | 1 BPHSARAS PSR LR hoBocses R 4T bk - TS BB) B L Ke dat a

carrier 100 in which the curled conductive pattern 308 (102) to be an
antennas coitless hdled eanhting seagbée Sodecdfin hthdPBErdddsn Base mamewed, 302
(101) is conpleted. Next, an exanple of the manufacturing process of the 29

el ectroni ¢ gonpeneitorMdWemp2Rnts shewt bR hbasiteAok aThercGoRt ephatshown
in Figs. 8A-E are the sanme as the contents descri bed
is, onacurledpatterncomposinganantennacoil. Inthepresent
invention, however, as described in relation to the process C,
the conductive resist patterns 305a and 305b are provided and
10 etching resist is not required to be removed by mounting an
electronic component in this position. That is, a process for
peeling the etching resist can be omitted by the invention.
Further, there is also effect that the etching resist 304 formed
by insulating ink also functions as an insulating protective
15 layer on the surface of the copper foil circuit pattern.
(Process E as shown in Fig. 7E)

) Finally, in this embodiment, a transparent hole 307 into
which a convex portion{a potting part 411) described later of
the electronic component module can be inserted is formed by

20 a press process. As a result, the body of the data carrier 100
in which the curled conductive pattern 308 (102) to be an antenna
coil is held on the single side of the PET film base material

302 (101} is completed.

Next, an example of the manufacturing process of the

29



above referring to Figs. | A-E except that a bare chip 408 is sealed with
resin in the potting part 411 in a final process 5 and conductive resist 412
is arranged in an electrode part for connection with the body of the data
carrier 100. [Metallic foil Iam nation manufacturing process (A)) In this
process, an Al -PET |lam nation 401 which is the base material of a thin
circuit board is manufactured. For 10 exanple, the A -PET |lam nation 401 is
manuf actured in a process for lamnating hard alum numfoil 403 having the

t hi ckness ofle@5ram orcdmporstmiylmeodiide {Ghea umbewrs unf &dersi.n 8R-G. 8A&heof a
PET film 402 having the thickness of 25 umvia an urethane adhesive and

t her m cal | yedorsh 1gshbemiundefs asgomdirkitor 9imd BE thermaradnid £ded8r 0hed50C
and the pressure of 5 kg/ cn2. [Etching mask printing process (B)] Inthis

process, IR RALLEEN AAE RAe Shale Obadel BAUL! 8HsM LI NG

pattern |s orne n the surface of the hard alum num

Al - PET | am nat Q1. For. exa t.he resist patt n 404 is fornmed by
appl yi ng a.?ﬁﬁ%ﬁ#kﬁ#£$ ﬁqﬁﬁQNﬁ& étl?o &4 Q&ﬁésﬁ&g lﬂh?cﬁnglnEF?Eﬁsat t he
tenperature of approximately 150C, on the surface of the hard al um num f oi

403 by &pprand @@méwmweoresash 41 tie aRAeSS sy iR AetHEERde PRg tagor

gravure. It is desirable that the applied thickness is adjusted according
to the sizecantedtershapeh ofha bhudp of Eheodatedcabaier chd@. In addition, in
this process, conductive etching
[Metallic foil lamination manufacturing process (A))
In this process, an Al-PET lamination 401 which is the
base material of a thin circuit beocard is manufactured. For
10 example, the Al-PET lamination 401 is manufactured in a process

for laminating hard aluminum foil 403 having the thickness of

35 um on the single side (the upper surface in Fig. 8A) of a

PETfilm40Z2having thethicknessof 25 pumviaanurethane adhesive

and thermicallybonding themunder a conditionof the temperature
15 of 150°C and the pressure of 5 kg/cm®.

[Etching mask printing process (B} ]

In this process, anetchingresist pattern 404 in the shape
of a required wiring pattern is formed on the surface of the
hardaluminumfoil 463 o0f theAl-PET lamination40l. Forexample,

20 the resist pattern 404 1is formed by applying a polyolefin

thermoplastic resin adhesive, which ismelted at the temperature

of approximately 150°C, on the surface of the hard aluminum foil

403 by approximately 4 to 6 um in thickness by a method such
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resist patterns 412a and 412b in the shape of a required electrode 5 pattern
are arranged in each connection with term nal pads 305a and 305b of the
body of the data carrier 100. These resist patterns 412a and 412b are
formed by offset printing as in the above-nentioned process. For resist

ink, a thernosetting conductive adhesive hardened by heat treatnent at 120C
for 10 approximately 20 mnutes is used. For the printing of conductive ink

in this process, screen printi eneral |y performed ma be. al so used. For
ink materiaf® d'ghBfhfcal Fnlﬁhggﬁ 5a%ﬁﬁoﬁéﬁ61Qﬂﬁ%iﬁ%ﬁ¥b%da5%h? 1'€58ddéd to

the mxture of Ag particles and an thernoplastic adhesive for exanple or
sol der pastadanpgted 3cepreiaany the sl spanddde JRRMPAG broeedsa peynted this
process, a wiring pattern 406 made of hard alum num foil 403 is formed by
renovi ng arbatenciiwn f din adarit- 1405 expoded proassthecehdhbngveestshipgttern
404 by wel | -known etching 20 processing. For exanple, this wiring pattern

406 is forneds byt p@%RRSHAG: 112 Ak UMM takls Y o A5 @y posede | e -bhe
etching resist pattern 404 to NaCOH (120 g/1) which is etchant under a

conditign o e e f. 50C. . T i [N ern_406_, mad hard
aIuninu%nfd$?£§%§$§%%%é$%g%§egﬁélgé?Pé%%“%gééfghg@&%tEe%ﬁl%%ﬁﬁﬁxgbgbgéquired
inthis etchingaﬁgoceﬁs. Al so, the overall surface of the wiring pattern
406 i s covefld B thetBBl Yor¥r Ph “PReFAbAI G8FFeeFediON -adhB8FFelGS&E LT or
the etching resist pattern

patterns 412a and 412b are formed by offset printing as in the

above-mentioned process. For resist 1ink, a thermosetting
conductive adhesive hardened by heat treatment at 120°C for

1C approximately20minutes isused. Fortheprintingoef conductive
ink in this process, screen printing generally performed may
be also used. For ink material, a chemical in which a
photopolymerization agent is addedtothemixtureofAgparticles
and an thermoplastic adhesive for example or solder paste and
15 others may be also used.
[Etching process (C)]

) In this process, awiringpattern 406 made of hard aluminum
foil 403 is formed by removing an aluminum foil part 405 exposed
from the etching resist pattern 404 by well-known etching

20 processing. For example, this wiring pattern 406 is formed by
exposing the aluminum foil part 405 exposed from the etching

resist pattern 404 to NaOH (120 g/l} which is etchant under a
condition of the temperature of 50°C. The wiring pattern 406

made of hard aluminum foil 403 appears on the surfaceof a circuit
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(an etching mask) 404. In other words, the surface of at |least 5 the

el ectrode area (an area to be connected with the bunp of the bare

sem conductor chip described later) of this wiring pattern 406 is covered
with a thernoplastic resin coat 404a. (U trasonic nounting process (D)] In
this process, the bare sem conductor chip 408 is mounted 10 on the circuit
board 407 applying an ultrasonic wave. This process includes: 1) a first
subprocess for pushing the nelted thernoplastic resin coat 404a aside by
pressing a kmﬁ(pf 469 efquinedpldr EhdSnfEERINEIRTOEHT - 409 o the ABRFadl
thernoplastic resin coat 404a applying an ultrasonic wave in a state in
whi ch t he 1&utfererofldst wdriegipeitoatn 404a £ oveeregl @htleltéet potlgodeEan410
on the wiring pattern 406 is heated and nelted so as to bring the bunp 409

into contactha¥idpide: ©f eeti AdRINAT Alde@fidrdhne atsREART i psessrhor
bondi ng the bunp 409 and the electrode area 410 by continuously applying an

ul Lrasonic vayeddifoshale 204 n whighuibedum 409 aodsLbe o eotiode area

410 are contact each other. are semn conduct or

conposed as_a sa-calle surface nounting:type conponent. That js, the bare
seniconguctt'cﬁec?glieﬁé3t $has g géﬁyaﬁﬁﬁcﬁoigel EHBGEEFHiH&thBEESEUPHeogunp
409 which is a netallic termnal for connection and protruded formthe
bot t om of tHee Begiee sERICATHRI T 408LP |desqhd e rkateubpp bcelss vheibanp
(made of gold for exanple) 409

pattern 406 is covered with a thermoplastic resin coat 404a.

{Ultrasonic mounting process (D))
In this process, the bare semiconductor chip 408 ismounted
10 on the circuit board 407 applying an ultrasonic wave. This
process includes: 1) a first subprocess for pushing the melted
thermoplastic resin coat 404a aside by pressing a bump 409 of
thebare semiconductor chip 408 onthemelted thermoplasticresin
coat 404a applying an ultrasonic wave in a state in which the
15 thermoplastic resin coat 404a covering an electrode area 410
on the wiring pattern 406 is heated and melted so as to bring
) the bump 409 into contact with the electrode area 410 and 2)
a second subprocess for bonding the bump 409 and the electrode
area 410 by continuously applying an ultrasonic wave in a state
20 in which the bump 402 and the electrode area 410 are contacted

with each other.

The bare semiconductor chip 408 is composed as a so~-called

surface mounting-type component. That 1is, the bare

semiconductor chip 408 has a body which is 150 ugm thick and
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i s pressed on the thernoplastic resin coat 404a which is nelted 5 by heating
at 150C applying ultrasonic vibration. Then, the nelted thernoplastic resin
coat 404a is pushed aside and renoved fromthe end position of the bunp 409
by the ultrasonic vibration of the bunp 409. Further, an oxide |ayer and
others on the surface of the alumnumfoil wring pattern 406 are al so
mechani cally 10 renoved by the vibration. As a result, the bunp 409 and the
el ectrode area 410 are contacted with each other. In_the second. subprocess,
afterward, % B Ao vaigh ke 8l Betrddécakerninpl &prtRRNRREFAGRpaREern
406 are heated by frictional heat by the vibration further, a netallic
fused part prowhiddd afaoms tdfe doltdotb ofr dhdi bhused e conduaitom d@®.f olh is
formed and the ultrasonic junction of both is conpleted. The first and

second subpflocesises atuepeonplset ednbybappl ymage dff tgodsbioe vkbmplepnsad the
frequency of 63 kHz for approximately a few seconds under the pressure of

0.2 kg/ mme j?@pfr%g%%l@i}?'t%@%?[*m&ﬂ?a@%&% é@ﬂ&%@%ﬁca@@a%&ﬁ% h&18kganged

in a predeterim ned position. [Bonding process ( In this process, the
mel ted thernoplastic resin coat 404a is_rehardened by natural cooling or
forced Coolth§eByPgndliimy C33PPhEIREat bk a%eRs Qppiiiéd ¥} ¢ hdhefr chife
board, and the body of the bare sem conductor chip 408 and the wring
pattern 40Gnekt«i bandedplibaticisssiheorel4®t i herumRidatider8s Reoabd404a

fromthe end positionof the bump 409 by the ultrasonic vibration
of thebump 409. Further, anoxide layer andothersonthe surface
of the aluminum foll wiring pattern 406 are alsc mechanically

10 removed by the vibration. As a resulf, the bump 409 and the
electrode area 410 are contacted with each other. In the second
subprocess, afterward, the bump 402 and the electrode area 410
0of the wiring pattern 406 are heated by frictional heat by the
vibration further, a metallic fused part in which atoms of gold

15 are diffused in the aluminum foil is formed and the ultrasonic
junction of both is completed.

) The first andsecond subprocesses are completedbyapplying
ultrasonic vibration at the frequency o¢f 63 kHz for
approximately a few seconds under the pressure of 0.2 kg/mm’

20 for example after the bare semiconductor chip 408 1s arranged
in a predetermined position.
[Bonding process (E) ]
In this process, the melted thermoplastic resin coat 404a

is rehardened by natural cooling or forced cocling by removing
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filled between the bottom of the bare sem conductor chip 408 5 and the
circuit board 407 is cooled and solidified, and the bare sem conductor chip
408 and the circuit board 4 07 are firmy bonded and fixed. Afterward, the
bare sem conductor chip 408 is sealed with resin by a well-known nethod if
necessary and the potting part 411 is forned. 10 Next, referring to Figs.
9A-B, a procedure for nounting the electronic conponent nodule 200 on the
body of the data carrier 100 so that its insulating piece 201 crosses the
orbital &tbrdbeetveff R’ d0Rer tbapos? nghe hel mutd e oorbuctid eclpathatn 102
and electrically connecting with the curled conductive 15 pattern separately

on the ingirdenangathesdanitsdrita@iord ke iguulogdanaorHE G ¥enpatderdrdQen |1 be
described. (Process A as shown in Fig. 9A) First, the electroni c conponent

modul e 200 sy anughed 4 Lo bodnaldheydatapsanciier 100,50, hafo e

el ectroni ¢ cofponent the eféctroni ¢ conponent nodul e 200
and the cong ctive pattern formation_side of the bod f the data carrier
100 are ofpodrreboshacnenel SeTFOR Of oottt SR Bt O seads 4 Tthe
orbital conductive flux 102a conposing the curled conductive pattern 102.
At this tiemd thaeiyoutlitnge pad t4 0411s cnmergchgndhee 1 B4 big@r ehidotredamd ch i s
an el ectronic conponent is inserted into the hole 307 nade on the side of
t he body eknfikendataoeatripes08 200 .tHeuriherit bberddnductd Yernegitsindddas 412a
and 412b to be
and fixed. Afterward, the bare semiconductor chip 408 is sealed
with resin by a well-known method if necessary and the potting
part 411 is formed.
10 Next, referring to Figs. S9A-B, a procedure for mounting
theelectroniccomponentmodule 200 onthebodyof thedatacarrier
100 so that its insulating piece 201 crosses the orbital
conductive flux 102a composing the curled conductive pattern
102 and electrically connecting with the curled conductive
15 pattern separately on the inside and the ocutside of the curled
conductive pattern 102 will be described.
) (Process A as shown in Fig. 9A)
First, the electronic component module 200 is mounted on
the body of the data carrier 100 so that the electronic component
20 mounted side of the electronic component module 200 and the
conductive pattern formation side of the body of the data carrier
100 areopposite, andtheelectronic component module 200 crosses

the orbital conductive flux 102a composing the curled conductive

pattern 102. At this time, the potting part 411 covering the
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el ectrode areas of a pair of alumnumfoil areas 406 connected 5 to the
bunps 409 of the bare chip 408 on the side of the electronic conponent
nodul e 200 are respectively | ocated over a pair of conductive resist
patterns 305a and 305b on the side of the body of the data carrier 100.
That is, the copper foil areas 406 on the side of the electronic conponent
nodul e 200 and the 10 conductive resist patterns 305a and 305b on the side
of the body of the data carrier 100 are respectively opposite via the
conduct i ve pes¢sthizgr 888 whiixh (pr ot e B e isheRRPoReRityl s gB)sNeb@d into

i ndentators 50l1a and 501b heated up to 160C are 15 pressed particularly on
a pair of cohducdleo 30 esizstie pat tbensidd805a Enel 305h @f thee deressareielr 21. 7
kg for 20 seconds from over the el ectronic conponent nodule 200. At this

tinme, the 9@@duqtur\t@1erxeswe Bah&erPi vl £ds i St atdey moplaghics pehes) ve coat
is locally softened and nelted, and the conductive resist areas 20 412a and

412b t hat sfgfgé%glavr conduct Loy ) he: Lergnal, pLeas,, 406 of Lheeleaty onic

conponent nodu ctive  reéesist pa erns
carrier 100 are res%ectlvel bonded and

Eed T tFe o a0 b ERE e Ghbh A0H on 258 hidBat ERhTRBLC

utilized 35 for the junctlon of the electronic conponent nodul e 200 and the
body of thecompeneaf riiedul®® i tara e soaatiois lastliacatexl wwsoata bedapiodg
insulation. Further, the etching resist 304 on the

conductive resist patterns 305a and 305b on the side of the body

of the data carrier 100. That is, the copper foil areas 406

on the side of the electronic component module 200 and the
10 conductive resist patterns 305a and 305b on the side of the body

of the data carrier 100 are respectively opposite via the

conductive resist areas 412.

{Process B as shown in Fig. 9B)

Next, indentators 50la and 501b heated up to 160°C are

15 ©pressed particularly on a pair of conductive resist patterns
305a and 305b at the pressure of 21.7 kg for 20 seconds from

) over the electronic component module 200. At this time, the
conductive resist patternwhich is a thermoplastic adhesive coat

is locally softened and melted, and the conductive resist areas

20 412a and 412b that respectively conduct to the terminal areas
406 of the electronic component module 200 and the conductive
resist patterns 305a and 305b on the side of the body of the

data carrier 100 are respectively bonded and fixed. In the

meantime, as the thermoplastic resin coat 404a can be utilized
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surface of the curled conductive pattern 102 is left as insulating 5
material. Therefore, a wring pattern (not shown) on the insulating base
mat eri al piece 402 (201) of the electronic conponent nodul e 200 al so
functions as a junper nenber mating the inside and the outside of the
curled conductive pattern 102. As a result, the curled conductive pattern
102 and the bare chip 10 408 can be electrically connected w thout using a
junper nenber, a back wiring pattern and others as in related art type
structure. fdexthe gehetipngt ¢hei gsectiognio camorsatot hedudiebddP et toke t he
data carrier manufacturing nethod according to the invention wll be

descri bed. #big satthecdnthefart sor flMcwioAsthd Sasrmodla ghic tragsiracoalel for
physi cal distribution nmanagenent, a ticket for an unmanned w cket and ot hers
and can al spepgafdy ansEheet HRMONSE it MAVEne THE Sh HRLa-E85 EECROUS oAl $0e
conposed by integrating the body of a data carrier with electronic
conponent npdule t.he sur f. the_thin.resi as terial in the
enbodt mont | B0LERTBed ot erF S EofuetTvE Pt S peas A I £ alentaatheer .
nmetallic foil pattern conposing an antenna coil is held on thin resin base
mat eri al> IRetREIBLect FORTELOEEMEnemT FiuPRt tarBarlé@cdentItilucPBr B p
conposing a send and receive circuit, a nenory and others is nounted on an
al um num 36nfolbtungi hgsparaéeniaAn péxarepldd 2of (20e) nahufhet elieng rpndcess of
the curled conductive pattern 102 shown in Fig. 5 composing an antenna coi

component module 200 also functions as a jumper member mating

the inside and the outside of the curled conductive pattern 102.

) As a result, the curled conductive pattern 102 and the bare chip
10 408 canbeelectrically connected without using a jumper member,
abackwiringpatternandothersas inrelatedart type structure.

Next, referring to Figs. 10A to 12B, another embodiment

of the data carrier manufacturing method according to the
invention will be described. This data carrier also functions

15 as a flight tag, a label for physical distribution management,

a ticket for an unmanned wicket and others and can also read

\ an electromagnetic wave. This data carrier is also composed
by integrating the body of a data carrier with electronic
component module on the surface of the thin resin base material

20 as in the embodiment described referring to Fig. 5. In the body
of a data carrier, ametallic foil pattern composing an antenna

coil 1s held on thin resin base material. In the electronic
component module, a bare semiconductor chip composing a send

and receive circulit, amemory and cthers ismountedon an aluminum
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is shown in Figs. 10A-C. Referring to Figs. 10A-C, processes 5 when the
curled conductive pattern 102 showmn in Fig. 5 to be an antenna coil is
formed on the single side of the PET film base material 101 as shown in
Fig. 5 will be described below. (Process A as shown in Fig. 10A) First,
Cu- PET | am nati on base material 601 is prepared. 10 For exanple, copper
foil having the thickness of 10 mis Ilamnated on the single side of a PET
fil mhaving the thickness of 25 gmvia an urethane adhesive and is

t her mi cal | ¥ Ponded inshdat e @ondi tion of the tenperature of 150C and the
pressure of 5 kg/cnR2. Hereby, the Cu-PET |am nation 601 in which the 15
cupper foil 603 As komded com ft Hehes urdracie afuttitey REoded m GD2thé 164y 1 ed
conpl eted. (Process B as shown in Fig. 10B) Next, a curled etching resist

pattern 604cthdiwi gt Bgrnrasi QhOQQtirﬁFmg6®pb&pb@@n?%@%n@ferﬁlat@(Bﬂi nal
are formed on the 20 surface of the copper foil 603 of the Cu-PET

| am nation JG0Ly JRat i §; g5NSphALE NG Ffetﬂ]:iﬂgﬁf e3 ¥l isr.‘kllbﬁ—d?[ iﬁ&?&' %é‘eé he
copper foi usi ng an o%?set printing nethod for eganp € s’ that the
insulating etching resist ink has.a curled sh havi ng.the.nunper of

Lurns. Pha VISR E% FELgeCs FORA S HEGE EndOouPOPHE L7 LBr canFerShces
for acquiring an L value and a Q value respectively required for the
charact eri i @ tenrg ¢6iUl. ioforHed o8 shej Akngade hfs ©fnbheaPEypkl Har dened

by heat or an active energy beam
base material 101 as shown in Fig. 5 will be described below.

(Process A as shown in Fig. 10A)
First, Cu~-PET lamination base material 601 is prepared.
10 For example, copper foil having the thickness of 10 um 1is
lJaminated on the single side of a PET film having the thickness

of 25 pm via an urethane adhesive and is thermically bonded
under a condition of the temperature of 150°C and the pressure

of 5 kg/cm®. Hereby, the Cu-PET lamination 601 in which the
15 cupper foil 603 is bonded on the surface of the PET film 602
(101) is completed.
(Process B as shown in Fig. 10B)
Next, a curled etching resist pattern 604 and an etching
resist pattern 604 in the shape of a terminal are formed on the
20 surface of the copper foil 603 of the Cu-PET lamination 601.
That is, insulating etching resist ink is printed on the copper
foil using an offset printing method for example so that the
insulatingetchingresist inkhasacurledshapehavingthe number

of turns, the width, the pitch and the inside and outside
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is used. For the active energy beam ultraviolet rays or an 5 el ectron beam
is used and in case ultraviolet rays are used. In this case, the resist ink
i hcl udi ng a phot opol yneri zation agent is used. (Process C as shown in Fig.
10C) A curled conductive pattern 605 and termi nal pads 606a 10 and 606b on
t he i nside and outside circunferences respectively conposing an antenna
coil are fornmed by renoving a copper foil part 603a exposed fromthe
etching resist pattern 604 forned in the above-nenti oned process b{
wel | - knownCeFERFAGTCTREE AP 2CHdHiRg R bddsie@nd r&I2L 18 56SgPEF LV lYsed for
etchant under 15 a condition of the tenperature of 50C and the required
copper foregetoddifeonr hevathraafterivlics génaeralll, didreshettmsisfsdingt i ng
etching resist 604 forned in the process B is renoved, an electronic
conponent gantiois e muat edpOrmar ddiedlidy hehat ok San afctai €9idne 2P, bakhe

i nvention, however, as the etching resist located in parts to be bonded

606a and 696b,ksqr ermyued Hy JBGRANKGA i behin u1BY 581 Mide 33 ¢ Maye

i njunction described later, the insulating resist 604 is not required to be

h ' di he .i [ f | i h
ct ot ng’ reSreetatn SEBR ch e ciol LR AP E s YAV AT Ea SAen € nat

t he etching resi st 604 can be used for an insulating protective |ayer on
the surfacENoflthedvhperhacdidicti v8kpaftdrAisgsa photopolymerization

agent .1s used.
(Process C as shown in Fig. 10QC)
) A curled conductive pattern 605 and terminal pads 606a
10 and 606b on the inside and outside circumferences respectively
composing an antenna coil are formed by removing a copper foil
part 603a exposed from the etching resist pattern 604 formed
in the above-mentioned process by well~known etching. In this
etching processing, FeCl, (120 g/l}) is used for etchant under

15 a condition of the temperature of 50°C and the required copper

foil (Cu) is removed.

) Afterward, generally, unless the insulating etching
resist 604 formed in the process B is removed, an electronic
component cannot be mounted on a circuit, that is, on a coil.

20 In the invention, however, as the etching resist located inparts
to be bonded 606a and 606b is removed by mechanical friction
byanultrasonicwaveinjunctiondescribédlater,theinsulating
resist 604 is not required to be removed. That is, according

tec the invention, a process for peeling the etching resist 604
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Next, an exanple of a process for producing the electronic 5 conponent
nodul e 200 is shown in Figs. 11A-E [Metallic foil |am nation manufacturing
process (A)] In this process, an A -PET | am nation 701 which is original
material of a thin circuit board is manufactured. For exanple, the Al -PET

| am nation 701 is manufactured in a process for 10 |l am nating hard al um num
foil 703 having the thickness of 35 gmon the single side (the upper

surface in Figs. 11 A—%& of a PET film 702 having the thickness of 25 um
via an uret RaRBe Fdid§Ve BRELBBAAIERG SCitem R RIRHREH Y UGRddT2 R BRECHLEA of

the tenperature of 150C and the pressure of 5 kg/cnR. 15 [Etching mask
printing proeesst (84 can e sismbdess anapanetiéRtAGIr BSPSLCHatEedRYRF4 0N t he
shape of a required wiring pattern is formed on the surface of the hard
al um num f othe 783r 6écé hef AthPEJopaet nadhdnc7Ote patexanpbes. the resi st
pattern 704 is forned by applying a polyolefin 20 thernoplastic resin

adhesi ve, which igepe] Taﬁ_da_)@émﬁﬂ@o!f@g%@éggefoxogg_régﬁ&%igr@{eebxeé%ﬁ?gni%n the
surface of the hard alum numfoil 703 by approxinmately ™4 to 6 gmin

t hi ckne by a nethod s arav 11 _is;desi le that this thickness
IS varizﬁ é@mggg%?gi%%&ﬁget eosiﬁeyéﬁﬁnt%% § g%é %?Raﬁbunp of a nounted

bare chip. &Etching Process (CD%_In this_process, a wring Rattern 706 nmade
of the hard! etallif fo1il laminaftion manufacturing process (A)]

Inthisprocess, anAl-PET lamination 701 which isoriginal
material of a thin circuit board is manufactured. For example,
the Al-PET lamination 701 1is manufactured in a process for

10 laminating hard aluminum foil 703 having the thickness of 35
um on the single side {the upper surface in Figs. 11 A-E) of
a PET film 702 having the thickness of 25 pum via an urethane
adhesive and bonding them thermally under a condition of the
temperature of 150°C and the pressure of 5 kg/cm®.

15 [Etching mask printing process (B)]

In this process, anetchingresist pattern 704 in the shape
of a required wiring pattern is formed on the surface of the
hardaluminumfoil 703 of theAl-PET lamination701. Forexample,
the resist pattern 704 1is formed by applyving a polyclefin

20  thermoplasticresinadhesive, which ismeltedat the temperature

of approximately 150°C, on the surface of the hard aluminum foil

703 by approximately 4 to 6 um in thickness by a method such

as gravure, It is desirable that this thickness 1is varied
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5 alumnumfoil 703 is formed by renoving an alum numfoil part 705 exposed
fromthe etching resist pattern 704 by well-known etching processing. For
exanple, the wiring pattern 706 is fornmed by exposing the al um num foi

part 705 exposed fromthe 2 etching resist pattern 704 to NaOH (120 g/ 1)
which is etchant 10 under a condition of the tenperature of 50C. The wiring
pattern 706 nade of the hard alum numfoil 703 is formed on the surface of
a circuit board 707 acquired in this etching process. The overall surface
of the wiriagcpaties FTdds sicevaredhd shapieo L polbpsirepifna timimsd &siriec
resin adhesive used for the etching 15 resistpattern (anetchi ngmask) 704.

| not her wor dshiphesurface of at |east an electrode area (an area to be
connected with a bunp of a bare sem conductor chip described |ater) of the

wiring patteeBhif§ psoceyeredywith a thernoplastic resin coat 704a.
(U trasonic nmounting process (D)) 20 In this process, a bare sem conduct or

chip 708 is nount t [reuit g Y/ i ul t aQni, ¢ ve.
This process inc ud%kgl?s Oa&%%%praoc@;%n(q%%%trs sﬁ}bd;}?(%n%e%ses)oé %%e 5135 i ng

the nelted therpoplastic resi.n coat 704a aside. b pressi ng a bunp 709 of
t he baréiseﬁ%E%hHHEtﬁhl%ﬂﬁqf ?@8%85m?ﬂeby4fﬁmﬁy%%é h& iBp if®ilegpateoat
704a in a state in which the thernoplastic resin coat 704a covering an
el ectrode ar@éa ex@Pseh fnem Whei A§chanveras 7ot vathewr etP by welttednappl yi ng
an ultrasonic wave so as to bring the bunp 709 into contact with

etching processing. For example, the wiring pattern 706 is

formed by exposing the aluminum fcil part 705 exposed from the
etching resist pattern 704 to NaOH {120 g/l) which is etchant

10 under a conditicn of the temperature of 50°C. Thewiringpattern

706 made of the hard aluminum foil 703 is formed on the surface
of a circuit board 707 acquired in this etching process. The
overall surface of the wiring pattern 706 is covered with the
rolyolefin thermeoplastic resin adhesive used for the etching

15 resistpattern (anetchingmask) 704. Inotherwords, thesurface
of at least an electrode area (an area to be connected with a

7') bump of a bare semiconductor chip described later) of the wiring
pattern 706 is covered with a thermoplastic resin ccat 704a.
[Ultrasonic mounting process (D) ]

20 In this process, a bare semiconductor chip 708 is mounted
on the circuit board 707 applying an ultrasonic wave. This
process includes: 1) a subprocess {a first subprocess) for
pushing the melted thermoplastic resin coat 704a aside by

pressing a bump 709 of the bare semiconductor chip 708 on the
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5 the electrode area 710; and 2) a subprocess (a second subprocess) for
bondi ng the bunp 709 and the electrode area 710 in a state in which the
bunmp 709 and the el ectrode area 710 are contacted wth each other by
continuously applying an ultrasoni c wave. The bare sem conductor chip 708 is
conposed as a so-called 10 surface nounting-type conponent. That is, the
bare sem conductor chip 708 has a body which is 150 umthick and the bunp
709 which is a netallic termnal for connection and protruded formthe
bottom of tRelbafetberrephasitiorrenih 708t "Phathe diswateubprdads thene
bump (rmade of gold for exanple) 15 709 is pressed on the thernoplastic resin
coat 704a whhehmbplarmtlitedebynhead f nf s JdBOG applan ngl ent wdde asrd ¢ Mave.
Then, } the nelted thernoplastic resin coat 704a is pushed asi de and

renoved frognt heep@sirt ngn paft tleter enub ofs thiea BedPad@9nBY tihe apytyi agorie
vi bration of the bunp 709. Further, an oxide |ayer 20 and others on the

surface of Eﬁgrgg HEEU£$$Q'§OVMé“t%gFQQEbeEHe7Q§mBr?%gl§9tgﬁ§ ég? oﬁg ar ea

renoved by the vi ratlon As a resu he bunp 709 and the ‘e

710 are each her n t he second s roce aftermard t he
b 7055 anbiee et i 4104 i 20 PHRSEPRPHG Haerashe OB ERC M her
41 heated by frictional heat by the vibration, a nmetallic fused part in

whi ch at ons fot gerding els bﬁﬂ@eaoﬁna@ﬁet@ FHATURTAS [T sas TAEr MRk drick ltehe

bondi ng of both by an ultrasonic wave is conpleted.
in which the bump 709 and the electrode area 710 are contacted

with each other by continuously applying an ultrasonic wave.

The bare semiconductor chip 708 is composed as a so—-called

10 surface mounting-type component. That 1s, the bare
semiconductor chip 708 has a body which is 150 um thick and

the bump 709 which is a metallic terminal for connection and
protruded form the bottom of the bare semiconductor chip 708.

In the first subprocess, the bump (made of gold for example)

15 709 is pressed on the thermoplastic resin coat 704a which is
melted by heating at 150°C applying an ultrasonic wave. Then,

the melted thermoplastic resin ccocat 704a is pushed aside and
removed from the position of the end of the bump 709 by the
ultrasonic vibration of the bump 709. Further, an oxide layer

20 and others on the surface of the aluminum foil wiring pattern
706 are alsomechanically removedby the vibration. Asaresult,

the bump 709 and the electrode area 710 are contacted with each
other. 1In the second subprocess, afterward, the bump 709 and

the electrode area 710 of the wiring pattern 706 are further
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5 The first and second subprocesses are conpleted by applying ultrasonic

vi bration of the frequency of 63 kHz by approxinmately a few seconds under
the pressure of 0.2 kg/mR for exanple after the bare sem conductor chip
708 is arranged in a predetermined position. 10 [Bonding process (E)] In
this process, the nelted thernoplastic resin coat 704a is hardened agai n by
natural cooling or forced cooling by renoving the heat of 150C applied to
the circuit board, and the body of the bare sem conductor chip 708 and the
wiring pattiaatebdng rdcd sgidesieathlly toe VhberehéphophaBeteltesi fusedt 704a
ina nelted state filled between the bottom of the bare sem conductor chip
708 and t hepaitr dun whbhoar dt@03 ©§ oobl edkcand Holsedi finedhe ahdmihembéoel

sem conductor chip 708 and the circuit board 707 are firmy bonded and

fixed. Aftersvefskmddieah@rensepbsa@ndycbor b2@hchivp atD81litsr Haaliad watd (€sin by
a well-known nethod if necessary and a potting part 711 is fornmed. As a
result, anégéyﬁggggp conponent nodule 707 is conpleted. Next, referring to
Figs. 12A-B, process for nmounting the electronic conmponent nodule 707 on

the data carrier 607, .an 42 electrically connectin Lth an antepna coi
w11 heddescr i bed e S 316 BsenHe B et AIor Hb CUPPLSs Ay e oY Fas
technol ogy. (Process A as shown in Fig. 12A) First, the electronic
conponent rbduas o VébrptaPe@Plohhe frequency of 63 kHz by approximately

a few seconds under the pressure of 0.2 kg/mm® for example after
the bare semiconductor chip 708 is arranged in a predetermined
position.
10  [Bonding process (E)]
In this process, themelted thermoplastic resin coat 704a
ishardenedagainbynatural coolingor forcedcoolingby removing

the heat of 150°C applied to the circuit board, and the body

cf the bare semiconductor chip 708 and the wiring pattern 706

15 are bonded. That is, the thermoplastic resin coat 704a in a

melted state filled between the bottom of the bare semiconductor

) chip 708 and the circuit board 707 is cooled and sclidified,

and the bare semiconductor chip 708 and the circuit board 707

are firmly bonded and fixed. Afterward, the bare semiconductor

20  chip 708 is sealedwith resinby awell-known method if necessary

and a potting part 711 is formed. As a result, an electronic
component module 707 is completed.

Next, referring to Figs. 12A-B, a process for mounting

the electronic component module 707 on the data carrier 607 and
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5 the body of the data carrier 607 in a matched state that parts to be
bonded 708a and 708b on the side of the electronic conponent and term nal
pads 606a and 606b which are parts to be bonded on the side of the body of
the data carrier are opposite. (Process B as shown in Fig. 12 B) 10 Next, a
pair of indentators 801 and 802 that fall integrally are pressed over the
parts to be bonded 708a and 708b of the electronic conmponent nodule 707 by
time T (approximately 0.5 second) applying the ultrasonic vibration of

appl i ed peésstracaplyo-onnepaty wand an PRéGUascyo VA W4 iipp es qdhadnce
nunbers 15 803 and 804 denote anvils arranged opposite to the indentators
801 and 802isGenecatb$yis welediriged 8scagseltbysbningieigdatonedinaistiance (a
few angstrom (A)) at which attraction is exerted between atons on the

surfaces qbroetaksat asbenbanded and.cankacting with the 20 surfaces with
atons on the overall surfaces orderly arrayed. However, normally, as the

surface of metab pgccouer od iAo LBhBoSURETIIALAL oL suchas gxi de and

absorbed gas, the ~approach of cl éan ne Ic atonms under it Is prevented
and sufficient bondin ower i s not sed. 43 Ip this ultrasoni c bonding
Tethodt ¢ Fer Brd ot O PRLS BREEEROnL comBoRehE Rt 2L RIS R nal Jon
the side of the antenna coil are bonded and fixed by renmoving a netallic
super fi ci &° habendpyd 108 asdilSbewbithe Diflhg ftthe abeverapaticshupnrent

and terminal pads 606a and 606b which are parts to be bonded
on the side of the body of the data carrier are opposite.
) (Process B as shown in Fig. 12 B)

10 Next, apair of indentators 801 and 802 that fall integrally
are pressed over the parts to be bonded 708a and 708b of the
electronic component module 707 by time T (approximately 0.5
second) applying the ultrasonic vibration cof applied pressure
P (0.2 kg/mm?}) and a frequency V (40 kHz). Reference numbers

15 803 and 804 denote anvils arranged opposite to the indentators
801 and 802.

‘A) Generally, welding is causedbybringing atoms at distance

(a few angstrom (A)) at which attraction is exerted between atoms

on the surfaces of metals to be bonded and contacting with the
20 surfaces with atoms on the overall surfaces orderly arrayed.
However, normally, as the surface of metal is covered with a
thin superficial layer such as oxide and absorbed gas, the
approach of clean metallic atoms under it is prevented and

sufficient bonding power is not caused.
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5 met hod, further activating the vibration of atons and di ffusing atons.
Further, this nmethod is based upon a principle that bonding is realized by
renoving a netallic superficial layer by wultrasonic vibration as described
above and even if the bonding 10 process is executed in a state in which
insulating etching resist 704 fornmed on the term nal pads 606a and 606b of
the conductive pattern is not peeled as shown in the process (B) in Fig.
12B, a sufficient electric and mechani cal bonding characteristic is

acqui red bet ween the s ldrasmd it &NVAL "edhgshe b enbeire neg PE7taRd the
side of the body of the data carrier 607. The thin data carrier DC (see
Fig. 5) accetle¢hygonoc tdeampomearit koduils and ¢heptereinby améher stdsses the
descri bed above. In the above-nentioned enbodi nents, the plastic flow of
metal is |ogatéyngaused cald espeadingntio tihedroyr vdadward Hyme2@1previ di ng
multiple irregularities corresponding to the shape of the fused part to the

end face of of SrfDXi%flﬁgér%RQufpéaQ&@PébESraEQOBQ§/ﬁﬂ@gﬂBgﬁoﬁﬁPﬁg%n%@d 802

for exanple and Int ant i"ne, adjustlng the pressing tine o

i ndent at.ors_801 and res rs, exposed f pa m whi ch a
recal |1 G 1 BYeriodn e Peyetl Fan B iR B bt e e ohP RS A HiFos ng
Particularly, as the nechanical bonding strength of the electronic
conmponent abefS e i s particul arly enhanced in case such fusion of netal

andt he fusionof resin are both used, the data carrier is effective
Further,thismethodisbaseduponapminciplethatbonding

is realized by removing a metallic superficial layer by
ultrasonic vibration as described above and even if the bonding
10 process isexecutedina state inwhich insulatingetchingresist
704 formed on the terminal pads 606a and 606b of the conductive
pattern is not peeled as shown in the process (B) in Fig. 12B,
a sufficient electric and mechanical bonding characteristic is
acquired between the side of the electrcnic component module
15 707 and the side of the body of the data carrier 607. The thin
data carrier DC (see Fig. 5) according to the invention is

completed by the processes described above.

\__/4

In the above-mentioned embodiments, the plastic flow of

metal is locally caused corresponding to the protruded part by

20 providing multiple irregularities ccrresponding to the shape
of the fusedpart to theend facecf theanvils 803 and 804 opposite

to the indentators 801 and 802 for example and in the meantime,
adjusting the pressing time of the indentators 801 and 802 and

resin lavers exposed from a part from which a metallic layer
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5 when it is often roughly handled as a flight tag and a | abel for physical
di stribution managenent. As the thin data carrier conpleted as descri bed
above uses an electromagnetic field as a read nedium it can securely read
data stored in the sem conductor chip apart by the distance of 10 100 to
1000 mm wi t hout being restricted by distance and a direction in reading so
much, concretely w thout being restricted by the direction of reading. The
result of the noisture-proof test (at the tenperature of 85C and at the
humi dity ofi83@rogkdt¢rn blei Fligkd Rycakasonis vidiratacrur ellarhichilerly,
enbodi nent is shown in Fig. 13. As shown in Fig. 13, the variation of
communi cat i &4 tthiesinaonenatkero2i ndheireneitapsé tile tthe omicstiu esppoakntest i s
within 10% It is verified that for reliability on the noisture-proof of

the connecdom Of: 4 hey UM 1 A SHIdHHERYG M@l ¥Q sieS sReRUIFed on28 ARt L gar
fromthe description, according to the invention, the sem conductor chip

rount g TeLRE DY P EIL B cSORRSELL ST OELERY L LoD LBt

el ectrically and nechanical l curely and further, at a |ow cost can be
or ovi ded. 405 Sh oG TG TARAIAE G, 2 e oPecCPETAGRoR ¢aRAve

readabl e data carrier manufacturing nethod in which the electronmagnetic
wave readabfer dshysteati@isthhutimetnonsgenent. flight tag, a |abel for
physi cal distribution managenent, a

As the thin data carrier completed as described above uses

an electromagnetic field as a read medium, it can securely read

data stored in the semiconductor chip apart by the distance of

160 100tol000mmwithoutbeingrestrictedbydistanceandadirection

in reading so much, concretely without being restricted by the

direction of reading.

The result of the moisture~proof test {at the tenperature

of 85°C and at the humidity of 85%) of the thin data carrier

15 manufactured in this embeodiment is shown in Fig. 13. As shown

in Fig. 13, the variation of communication distance after 250

) hours elapse in the moisture-proof test is within £10%. It

is verified that for reliability on the moisture-proof of the
connection of the bump, a sufficient value is acquired.

20 As clear fromthe description, according to the invention,
the semiconductor c¢hip mounting method by the flip-chip
connection method inwhich the semiconductor chip can be mounted
on the circuit board promptly, electrically and mechanically

securely and further, at a low cost can be provided.
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5 ticket for an unmanned w cket and others can be produced at a |ow cost in
a mass can be provided. 1 46 What is clained is: 1. A nethod of nmounting a
sem conductor chip on a circuit board, said sem conductor chip having a
termnal bunp, said circuit board having a wiring pattern with an

el ectrode area and a thernoplastic resin coat covering the electrode area
of the wiring pattern, said nmethod conprising the steps of: heating and
melting the thernoplastic resin coat of said circuit board; pressing the
ternminal bunp of M4 3epPEdRAUEPdT e ERYPNBROR héheuls Haleer R dlel arbplast i ¢
resin coat while applying an ultrasonic wave to the term nal bunp so that
t he term nateddaipl pedetirat €srt her malared adiermopl asticbhodr esn n wiogath ahdecones
into contact with the electrode area; bonding the term nal bunp and the

el ectrode afBacthyomLpidt NGIGHSIe r@RRIAHIRY At aulchiraseri ehwaveuhettibest asm nal
bunp while in contact wth the el ectrode area; and cooling and solidifying

the melted g:]ﬁrir%qﬁp%% ic, {esip ﬁ%br@%rig:%lt Qi SRCYLEIY TPHAL SR Nt , &

sen conduct o said circuit b

5 ticket for an unmanned wicket and cthers can be produced at a

low cost in a mass can be provided.

46



2. The nethod of nounting the sem conductor chip on the circuit board
according to claiml, wherein said heating and nelting step heats the
thernoplastic resin 47 coat at 150C. 3. The nmethod of nounting the

sem conductor chip on the circuit board according to claim11, wherein said
pressing step applies the ultrasonic wave of an wultrasonic vibration of a
frequency ofwHaX Kl dlrdeted preessure of a range of 0.1-0.3 kg/mR2. 4. A

nmet hod of manufacturing an el ectromagnetic wave readabl e data carrier
havi ng a body of a data carrier and an el ectroni c conponent nodul e, said
body of the data carrier having an insulating base material and a

conductive pattenn helyd an e dsidatd Ny hase Bt &id @b or s&ilfci%e&gcéroni C
conponent nodul e having a circuit oard’ and a senlcondhctor ipwth a

terninal b ted the circuit board said circuit board havj
Wring  pat CORT VAT oA bl ERYORF BRI I (U4 ¢ e iabar

covering the electrode area of the wiring pattern, said nmethod conprising
the steps oftuManFtdd GhnFiithdoai bR oiE & IHFoHEhtPHIRN® Wittt i ng the
sem conductor chip on the wiring pattern, said el ectronic conponent nodule
manuf act ur i rig esttepdeomrraasiang tehemuwaEistofc rdsian iorptambvetingg t he
t hernopl astic resin coat of said
the electrode area of the wiring pattern, said method
comprising the steps of:
heating and melting the thermoplastic resin coat of
said circuit board;
pressing the terminal bump of said semiconductor
chip on the thus melted thermoplastic resin coat while
applying an ultrasonic wave to the terminal bump so that
the terminal bump penetrates the melted thermoplastic
resin coat and comes into contact with the electrode
area;
bonding the terminal bump and the electrode area by
continuously applying an ultrasonic wave to the terminal
bump while in contact with the electrode area; and
cooling and solidifying the melted thermoplastic

resin coat S0 as to securely mount said semiconductor

chip on said circuit board.

2. The method of mounting the semiconductor chip
on the circuit board according to claim 1, wherein said

heating and melting step heats the thermoplastic resin
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circuit board; pressing the termnal bunp of said sem conductor chip on the
thus nelted thernoplastic resin coat while applying an ultrasonic wave to
the term nal 48 bunp so that the term nal bunp penetrates the nelted

t hernopl astic resin coat and cones into contact with the electrode area;
bonding the termnal bunp and the electrode area by continuously applying
an ul trasonicvatwate 1t58°Che terminal bunp while the terminal bunp is in
contact with the electrode area; cooling and solidifying the nelted

t hernopl astic resin coat so as to securely nount said sem conductor chip on
said circuit board; and integrating the el ectronic conponent nodule with

the body of theidataga ethod o fTHOUIRLRRS tHe BRI AH MG LHRp _
el ectromagneti ¢ wave readabl e data carrier according to claim4, wherein

the insulalifg hase TaLer aloAnd J0e.GANINGI] va Al Ler Ny Ol 521l pedy of the
data carrier are respectively a T TFES 1 basé Naterialcand a hetal foi
pattern, and the, mﬁrin%)pattern of said circuit board js an alum num foi

0

wiring patt &SR0 SEFR PR 155 TS itH TS0 HG HAVE Chagn

ultrasonic vibration of a frequency of 63 kHz under

pressure of a range of 0.1-0.3 kg/mm®.

4. A method of manufacturing an electromagnetic
wave readable data carrier having a body of a data
carrier and an electronic component module, said body of
the data carrier having an insulating base material and a
conductive pattern held on the insulating base material,
said electronic component module having a circuit board
and a semiconductor chip with a terminal bump mounted on
the circuit board, said circuit board having a wiring
pattern with an electrode area and a thermoplastic resin
coat covering the electrode area of the wiring pattern,
said method comprising the steps of: manufacturing the
electronic component module by mounting the semiconductor
chip on the wiring pattern, said electronic component
module manufacturing step comprising the substeps of:
heating and melting the thermoplastic resin coat of said
circuit board; pressing the terminal bump of said
semiconductor chip on the thus melted thermoplastic resin

coat while applying an ultrasonic wave to the terminal
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bump so that the terminal bump penetrates the melted
thermoplastic resin coat and comes into contact with the
electrode area; bonding the terminal bump and the
electrode area by continuously applying an ultrasonic
wave to the terminal bump while the terminal bumpuis in
contact with the electrode area; cooling and solidifying
the melted thermoplastic resin coat so as to securely
mount said semiconductor chip on said circuit board; and
integrating the electronic component module with the body

of the data carrier.

5. The method of manufacturing the electromagnetic
wave readable data carrier according to claim 4, wherein
the insulating base material and the conductive pattern
of said body of the data carrier are respectively a thin
resin base material and a metal foil pattern, and the
wiring pattern of said circuit board is an aluminum foil

wiring pattern disposed on a thin resin base material.
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