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METHOD FOR CONNECTI NG PRI NTED CTRCUI T BOARDS Techni cal
Field The present invention relates to a nethod for
woamT@ssdong printed circuit boards (PCB) (i ncl Bdirmg2006/043658
flexible type and rigid type) containing netal wring,
or connecting a printed circuit board (PCB) containing
net al METHOD¥OR CONNECTING PIYNEED'CIR (CBIRBOZORDSC!
(for exanple, a netal contact rn an erectric
connector). Background Methods enpl oyi ng sol deri ng,
NisAtp;gRi ¢ conductive adhesives and nmechani ca
s have been used in the past as techni ques
f or Tetpatdehisiniaigioalrelates icamettodfecédnasctidly prigtad oh@li boards
gg qgécir ugﬁ boards., Sol dering. requires. i
® &}9’5? edexiile Yppaes Hald tupf ventainieg el yiing Aesmecting a
] ; I t]
D PR ORI E o oo R it
confeetdEeraxymple, 6 oreddl dentadthie amelentricrognoectey. and nount i ng
positions of parts so that parts with | ow heat
resi stance are not exposed to the heat, and this has
Backgldgedl the nounting density and placed restrictions
on the types of parts that can be nounted. Formation
of itknds paglayinediglderipat anisetropisroandustive adhesives ped mechanical
[ C o) ieve . .
coff Bt Elihe en ERARIR put fh1bcfilel 1 R BRiFciggtipyl sgnneetion
of fmmaehil boteaal cifpubosids SoldbengRAdiréLempb@bures of 260°C and above,

tenperatures of 2600C and above to term nate
ang thereeipherakmpwited pastsi r evehihs bopwlsithenesshigs semetimes cannot

. ' . ' t 4, Ay iye i cles
o BEEBRLHSERE BN O0 L GBI eI 8
mdvating poptiois afipartfs thhepamsrveith loki lscatibiindcd &re not exposed to the

[ i ent, because or.gani c, sol yents, and the |ike are
hegtoaiis hoS refiucs e FrupliBh derity nf PIGR (P FiSHORGHIE SRR of
paiitdatinie Maifled. RMMERSA SN IR %ﬁg%«:ﬁé@?ﬂ?‘éﬁﬁ&% is another

facilitate repair but have problFens sim

prodlsrg rat prypdessiihdisficndf to eehieng higlsdenrityus@mhtibg withoupitdhrg 0.3 mm
ft t th | ..l n additijon, eci al |

or i A8 s RO ofiblort AR BrorEiot e Sberatel ofR) Gatatve to

terfBGIfOE nhadtichl FHGEpdie AikStRorR¢ R cERIREliQhrotibe %]nuity by

t
connectors thensel ves nust be of a certain size Whi €
condgtivrepattielasinaesing dotihet dightogphediongesistanne bas bery aprdblem.

Ful L ik Src BRI By UG DL LR P18 e

Tl
L

ess an
neaessang firitermindtion. of comairmity for repair. On the other hand, conventional

mechanical connectors facilitate repair but have problems similar to soldering, since
soldering must be used for mounting of the connectors themselves. In addition, especially
in case of mechanical connectors, because they have a mechanical structure which allows
connection, the connectors themselves must be of a certain size which can be
disadvantageous for high-density mounting and low-profile mounting, such that high-
density mounting with a pitch of 0.3 mm or less and low-profile connection of 0.8 mm or
less cannot be achieved.

Japanese Unexamined Patent Publication (Kokai No. 62-184788) describes a

~method in which connection is established by running a pair of opposing conductors
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| ess cannot be achi eved. Japanese Unexam ned Patent

Publication (Kokai No. 62-184788) describes a nethod
wonoosusgde7 connection is established by runni ngPaTpE2006/043658

of opposi ng conduct or st hr ough an insulating adhesi ve,

but this techni que does not provide a "plastic flow
thypugh en insulating adhasivehbutthis caohnigye dbestdve pash®sd Ygastic ﬂow

stre s is applied, nor
IRl TR e S S etk roaSempmbe wbeip Bichmesds
apPBéd Mbr BubbiiGBlel feNcdnffeisghtregy, 62- 184788 Summary of
the Invention It is an object of the invention to

pr oVPERNCE HaexaoninédPatesublicatiog (Kokai)iNo. 6a84i288whi ch
is highly reliable and does not cause shorting
probl ens even with a fine pitch, as conpared to _
Slmnnatemf'tmm/eIQMnecti on of circuit boards by sol dering
onnection of circuit boards wi th anisotropic
con LisenpaIcshabibs invieptien togsevidel p methas fgnfeommdteng ¢itemit boards
0 or. c
WIRLIER MR FoERle AR JREGH R st RO IR s Hnaity i gich, s
Comma@dmme@tvengoml pomm:mh afi direuitbodabg sélﬁ@@% 6100nakdHOAD T
|l ead W re or cont act

c“ﬁ}ﬁ& g%arw%wgﬂ gﬂﬁﬂ@%ﬁ?‘f’ Bﬂn‘f%@il%‘@%}%ﬁ ng sol i d- phase
bondidaerddig &Qnedndfaage %%t%ﬁ&enﬁ%h ﬁg&ﬁ%%‘?t al with

connecti on usi ng an adhesi ve COI’TprI Si ng
t he (Bxapsthefl foropnedting |pnlgtedr¢1rauhih bearde (H@B)ndnﬁu\nﬁg Mmetd @vmng,

or EARIEA L8aRRY L0 e D) coblibl izt Sk Birhgmetal lead wire
or metad onthdt] Whichfis & c@fiebli®@tnetho@ bldnhbf@lﬂ%’ %llﬁ%@@e KU or
lead wire or netal contact

t al
Soﬁ@?aﬁﬁ GBWPﬁrk@%‘?eé‘ﬁnﬁmﬂh@Dmh@an@ﬁn eni@epm, ttlnaﬁme%))d
al lead wire or netal contact with the

COQBgéélgl bﬂgﬁﬁplg%tfat a tenperature and pressure sufficient

t 0 fidiphcongaap adhesivdfilas batereéri ﬂhmcf)miecﬁ%}lg pbitiosabf @6t #aing of

ween t he c ctln portions of the, opposing

prigep £ by DEsER tha@nBesimggogiontt rafal wiring e
prikea E:Hc@ﬂgodrﬂ‘ €POB}S éﬂd 4 8ad] whi @vu% r%ﬂlcoﬁ ﬁﬁ:& the

tenperature bei ng one which does not ne e netal

(igh @mqqaémaresmeabondm@tm rcomeetcahg poritoats) ancboheme intetal lead

Wnre I?)? ngegent%ﬁ%t\égtcx& ﬂll lfﬂe' a%h%sw A o tempera u%] ggci pressure sufficient to
push away the adhesive ﬁlm for electrical contact between the connecting portions of the

opposing circuit boards or between the connector of the circuit board and the metal lead
wire or metal contact, the temperature being one which does not melt the metal wiring or
metal lead wire or metal contact,

wherein the adhesive film is composed of an adhesive composition comprising a
thermoplastic resin and organic particles and its viscosity decreases as the applied
thermocompression force increases at a temperature of 100-250°C,

The invention further provides (2) the method of (1) above wherein said adhesive
film exhibits a peel adhesive strength of 5 N/cm or greater after thermocompression
bonding for 1-30 seconds at a temperature of 100-250°C, as determined by a 90° peel test
at 25°C with a peel speed of 60 mm/min.
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thernoplastic resin and organic particles and its

vi scosity decreases as the applied thernoconpression
wobanwmsssatr eases at a tenperature of  100- 2500CPCTS2006/043658

i nvention further provides (2) the nethod of (1) above

wherei n said adhesive filmexhibits a peel adhesive

st r efgtilvention fiMlerpayvidps €3)tthe matHodlof{ hﬁfr@ﬁﬁf&% SRt the
bondi nhg for 1-30 seconds at a tenperature o

mefelvising ormeipl loadvaraasdls aiermog pepnkary pladed ‘atth 250blgimdtal.
Sr g\??ﬂg éli%?l ? : léﬁ%eﬂ%ﬁv@egﬁ)thég?ﬁ@%?%@gg%t( aéalpg? wherein the

cotumetioe famediin stag (i0yis lmnmiatddelgchppilcaldnaﬁ“ al fofce OuitiEldXD6H the

B SR s DL ot
coiRuen mgés@d%sﬁéﬂﬁnQH@ﬁh%gW%naJ s@éﬂ'@ﬁ in step (ii) is

t er m nat ed {) ication of a force with heat on the
pri Hﬂ@dfl‘@hh@mstﬂ Butherproyides)s) dhe mbaod of atyednecoft(@iot (4) above,

W the B Rhi vBRY T ORGP BRRRT 51 igfponectors of the
mdtalweiribg @hordkt ol fadilitatd @nnedtyi des (5) the method of any
(1) .to (4) above, wherein the printed circuit

;
82:,@3 eflyeBt)lorh%tﬁl ¥ proviss (@) shavaethed Of h@ @mmfe(éi tor(§) above,
v DS EPROLVREAD ) Ree bR SRR 0

appquanomefaaroaa bF 1410 N1B) f@bloy®secohdr & hl’derhperéﬁl@@of(l()O)ZSWC
connﬁctlon IS establlshed b{ t her nroconpr essi on bondi ng
unden® dpniienttilbRrger providay(7s themmgibog/phartsorneofdd) to (6) above,

T R

( 1) The inveptiabsilbfurthbeproiides (8) seapethod pf (4) hboxl'e!;) adhetetn the
l.i ed%&u | e .introducing ultrasonic waves. The

cogt o FstAblishsd ip Sfe@r(t%rterﬁ?lw%%fsa temperafie qEnn digher them$50°C
and® RN %@m%@&r?is%és%h@ﬁ’éﬁrlﬁ%é é@ﬁhe% ls'tﬁ;@ﬁ instep (ii)

is termnated at a tenperature o er than 250C

and Thearventoomsidk fuothen movides(9a el raéthod oﬁartyfmaeaffma) 10d§) above,

e invention stllkgmrth prow des
il

whﬂ%n t&}&aﬂlge&ﬂ)gfﬁl% Wge%?rgﬁlf paric me{ﬁﬁ of 89 gre@ﬁ:)é than
10 AR5V (farls By GRAITRKLItE €80 Eé@ eil ﬁtrcgf‘ t]é%&%}g‘é\fv% taoﬁ’lpgsﬁlon

di aneter of n0 greater t
wei ghe lrtvontlcaostwaﬁurtbemowdeqﬁﬂ) the mdnleoch@ﬂmm\ne of (1) to (9) above,
0 entiqgn t 1l further rOV|des 1
WP R v DA s Wit s PN s ok
tacRik3sas EibiteISynthe SdlidsivietOmpeaitThh BRS Hohiify fd?% sRERBSHYE

com%o5| tion, so that
he invention still further provides (11) the method of any one of (1) to (10)

—

above, wherein the adhesive film is formed on the printed circuit board (PCB) in a screen
printing step.

The invention still further provides an electronic part or electronic device
comprising a printed circuit board connected by the method of any one of (1) to (11)
above.

Throughout the present specification, "90° peel adhesive strength" will refer to the
peel adhesive strength determined by placing the adhesive film on a glass epoxy panel

(FR-4), situating thereover a rolled copper foil with a width of 10 mm and a thickness of

3-
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tackiness is exhibited by the adhesi ve conposition
after heating for a short period. The invention still
woéuod7ivessopr ovi des (11) the method of any one oPCTAB2106/043658
(10) above, wherein the adhesive filmis forned on the
printed circuit board (PCB) in a screen printing step.
35 Tine andithermhocompséssion botding liesd Oy pde&ibad t@hRBAthR i pressure for

part, el ectronic device conprising a _printed circuit
a p,5<z§gp ec{;mwéaf dgnepgnd then meesisingdhe lmg véile P@?hf(glt)?e pdge of the

ol S TSRS e, BEEEL FOFT RS PP %

6Oa1dhﬁﬁlinve strength determned by placing the adhesive

film a gl ass, epoxy panel (FR-4), situating
t helAé’SQréif*ngéo tlast maden @@p%meetm is apteHishodpith i ofthasbverfitm lying
n r [ ondi n
e ok 830 I 0y SRR S5 237 e
bogdeby porbedthmaﬂ saderiig, thdrtheredng prétdemaedshortingodd i@ odecOadven

the edge of the copper fail at an angle
W‘%’? %‘E? I&f“?’ Bé&’fmeccgng Rettignask adgiion. Ha e&%neﬁtlpeﬁ@mons
arepp6Hteds an@@néﬁcﬁ‘éd‘b)nthe/éﬁﬁéyi\% ﬁlgn L o?ﬁedtf&’l? Rl A ﬁnyln}qaéed by

connection is established with an esive fi
extgmahgteass andthe sfliabHisy oﬁcmmccmmgs plwetfomnacremm ke

con ETERE LSRG ofl Afhara IRt Teatean s optied
theshocdmprgssthm fofve inGeAses SMBE cMnebtidy tperaRiré,Ghe BEHWWRE Ity

._connegctjn gh %rtlons In addition, since the connecti ng
BB ot §@M§6W§?§S@ﬁé’%‘i’i§& Brasgdusy, qnﬁéelaﬁﬁemmxecuons can

e r nal
e Loy A AL AR D SRTLIR BBl 4L B i
theicnmlf@ase d&habﬁlt}em\lngh smcenlrhe colrectioscns nétytelthﬁlnatb@ unless a large
o vefllmdecre%ses }ﬂthe plie% ) . i
P Psr%‘é‘? O REE IR P AR arRlicH on sither of theppis exprssivelyrgplied after
cornesgpgy, at ure, the fl ow property increases during the

t her noconpr essi on bondi ng procedure, and reliable

con bz equspelinganethed eftha iitvestiencayethoneme b eseraletbabonnectlon

e n oktio At the

betfEEH BN bR SRIAE bOGaPE i ewoptoMeRs Whith require

hlgh-mlammytmﬁmmngf schas careéras aal Behid Blye@bpahelsdh GSlhﬂﬁleﬁﬁJﬂE@or
t_ are applied or either of

ce and excessjve hea
digfid GBS HEE Pf BeEPeEs: BRI BmOATIRboRrds.
CONAEHing toBikRBhRlioh RtV @ id R0ekAR, LGL&IRE SalEe

used for connection
established at lower temperatures than by soldering. Furthermore, reconnection can be

easily established after termination of connections in cases of defective boards or defective
parts on boards, or in cases of failed connections. If a mechanical connector is not used,

connecting structure portion can be very low profile.

Brief Description of the Drawings

Figs. 1A-1C show a process diagram showing the connection method of the

invention.
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bet ween the nodul e boards and main boards of mniature
el ectroni c devices which require high-density
wanuTosssy7 such as caneras and liquid crystal pan@iSso06m043658
cel lul ar phones or digital caneras, or connection of
ot her boards between such nodul e boards. According to
Ddtaiteddossogptioron net hod of the invention, connections
can _bhe established at r tenperatures than

ed at 1o by _
sol deriigsenHgyemtion vy H aow besynkired hapeccamthp doltayeng gmbodiments,

wIgEhE Op L AR VB (S ) L M B0 RSB A8 Eibed
embedipaendés of failed connections. |If a mechanical

connector is not used, connecting structure portion

can be very low profile. Brief Description of the
Priateﬂ\Miﬂ&gﬁbEWipcy,\- | C show a process di agram show ng

t he connection nethod of the invention.Detail ed

Des A printsd ciiguit bpard ENEB) nsedrfor b invientiommay be any suitable circuit

i f ol l.ow nbodi ment wth the
bofRaRh A SREST Pl vh on R AR Bl 3 b FPes padfleh an omid, o
cirtiiebeard peszidfoncabibitaldied d¢-trketheqBIIOdLiAR Atgdass Banel bL6kramic board

circuit board PCB The printed circuit board, (PCB) used
hayigg apvyiEng pyitsn fermedayithld Qapr/fing metabpastieles, uigid pisesitboard such
as 8 Yo Sva r@lhgi‘ﬁg in]ieteg %eﬁcglcﬁﬁ%g&e%gng g&léll%?ig off ﬁl%xlerfage, or a flexible

circuit board Based on an aram cui t boaf
cirpEbeairdnThe piisted becuii herd (AGR) may 41BIbe eqinddted & ghRes lead wire.

anel or ceram c board. having.a wiring pattern forned
Al e gt gt of feametatiggd WHF {3y beconnectqddp @ separaigicireuit board.
board such as a silicon wafer having nmetal conductor

connecting portions on the surface, or a flexible
Methqd-qf; conpegiing primted cirenihbeatdsi rcui t board (PCB) may

I tal. lead. . wire. A so,.th
ot napP BrGORery 86 f0a hefTdr spRfull Wi pfuiRitlfbopispem)
or seactateen priinted tircuicact (PB)had achetgldsne®irt BEmBal BéRSkt
circuit boards The p edural order for a nmethod of

accgifeta PRGTRACB ke D FrdamedbBigr 44 § fiempmollusizating
corlfiﬁat‘i’(ﬁpﬁétﬁgelﬁtvw ﬁrﬂ{lt&fjcifduft%bltds ?Pég?, r%)él? %ﬁ?et %gg 1iifBbRYo this

ead wire or netal contact accor i nventr on
moylg pid Hwaime cempictipmedy of tanrselbd sstablidhaiietmeen a printed circuit

Wy ' ti bet t rinted circuit
bodsy (GRS B el R0 il mBRR et at 1 on 1o thi s

Fig. 1 is a process diagram showing the connection method of the invention. First,

a printed circuit board (PCB) 10 having metal wiring 2 formed on a support 1 is prepared
(step (a)). Next, a second printed circuit board (PCB) 20 is prepared for connection to the
PCB 10, and the connecting portion 3 of the PCB 10 and the connecting portion 33 of the
second printed circuit board (PCB) 20 are positioned and attached together using an
adhesive film 30 (step (b)). The laminate comprising the attached PCB 10, adhesive film
30 and second printed circuit board (PCB) 20 is thermocompression bonded to establish
electrical connection between the connecting portion 3 of the PCB 10 and the connecting
portion 33 of the second printed circuit board (PCB) 20 (step (c)). The adhesive film 30

may be pre-bonded to the PCB 10 or 20 by appropriate coating means such as screen
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node and the sanme connection nmay of course be
establ i shed between a printed circuit board (PCB) and
wea 2ogt0agsob ead wire or netal contact. Fig. 1 iSP@T/US2006/043658
process di agram show ng the connection nmethod of the
invention. First, a printed circuit board (PCB) 10
printing nGheredledsiveifilin 8P iBay slsorbelp@rboadedBR &etPAB 16 or 20 by
repare Next, a second printed circuit

th HQFamP%é%Sltl Bndicd iﬂl@ﬁ seeqme spndigianees fop porngctioneofiigBPCBs.
10, PHGnitB8al P ARERELDG R drinfial el Wi D6 1 e aty % 2
3 & &G

connecting portion 33 of the second prin

copdipitet sUFICB) saiderdfor epasple) Smé@-&l)dctaipéﬂ(cgp}dalrtaﬂgyétrﬁ@d’el, gold or
usi ng..an adhesive fidm 30.(step (b)). .The lam nate

BB SRRt opeti™h Gl e iy iy e S aut by

pl&igarith PhiaftrRsuehras ! od1@afickel, BiRE]/20d1n oy or the like. The metal
thernoconpressi on bonded to establish electrica

WIgBE AEReTad frag stiteeairmethlecontsniis anchrgedploy tliecaldh&im; topétherRGE:

' Lon 3 f t.he secon rinte
soflp RS ofing 4 PRk B erdFy Pormia n aier el 1 W he
mé4l wisiyg loempia -léadrv(ii&doﬂrﬁethl%nﬁ’fﬁs Yhated o@ﬂlebﬂl‘cetr _pﬁripher évith a

I at t] means such_as screenprinting.
nosﬁﬁé% :ﬁl c g?r gﬁﬁgoflopigeﬂ% ¢ splid phasetioing @dareﬁrrpﬁ.eTchxpmrt of the
j ' € Sa
P e OP Y e b SR AL B R O BBy bR £ R poch as
a potyimfre fifet. aProwiisibmyfoomediintthé motsh tvithhg @rildincreat@ihe pressure at the
contact . may be a conductor. such as sol der (for . )

polfSs i onaCEI it S 0B et ImREB P8 fhexforagstionrelability g Bragrusions
b e R Rt 1 RN Bf ifegblariiop oo the

pripigd éprpf beasdh as tin, gold, nickel, nickel/gold alloy
l.ead wire o

' et i1 or nmetal r
et S1E disf Geom e ) Bl sh AP ool 3 g iefpender, such
as wptlse Bedt bdngeras ectamitdhdagbérides edpableIThe firpoidatéssurization. The

t hereby forming.a connection. When the netal wiring or

theapCamTEsSPr ORI ng S RUTISN OB ceePrFisiq willoe Desicd plete. The
i ] : . |

R RS ) e ol TR bR e by the setected

cogpysiénm ofghe mistal PdBngraryd the reainr coppbshaaef shecdihasvafigh asd is not

Qar, or, it may be a flexihle base such as a
res Y SRR g T o PoAESipB ARG i VHacd ol dl & prmhermgure
whidthldoes HEIBEAS Telm@alPYIBBE ¥ Be &nnbted,RAUE § t¥hpFRHARH pressure
during connection, thus inproving the connection
suffigientaier plestyicalmogtact/estwpen thameta vwitinge Howthe irvention, ittie generally

oot heP B e B R ST P BB ok of b B prialS
Thézandomgressiyn bendiog BrislalB@eidiSdl 9ol -8 8dcolR@NSI8N temPitaire of
100-250°C and a pressure of 1-10 MPa, for connection between metal wirings or between
a metal wiring and metal lead wire or metal contact. Ultrasonic waves may also be used in
addition to the pressurization for connection. When ultrasonic waves are used, the
vibration acts on the adhesive film to produce a shear stress, thus lowering the viscosity of
the adhesive composition and facilitating connection.

Once connection has been established between the formed metal wirings or

between the metal wiring and metal lead wire or metal contact, it is not terminated even at
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as a pul se heat bonder or ceram c heat bonder capable

of heating and pressurization. The thernoconpression
woamdionggor s carri ed out by conpression with a Reawseho6/043658

pl ate. The tenperature and pressure for

t her noconpr essi on bonding is determ ned by the

a lsigh esd tethpeafiRe 81 460w 104°C. Hgowdlealsintt 'ﬁﬁen&lhéﬂge kb ek@Bltreduced
.conposition of the adhesive film and

vigcasity and asdow giemerty ivéen|ayforce ivapphied Ibm’tb@ anmng Portion, it is
po@ﬁﬁlg't@ Earx'n?h fo\}rmﬁgd ggﬁrte%%%b}; @ﬁ%ﬁ ;é.u ¢ egln\l\‘{gile glé]m%%grsfg }r)]c?rttlon and
cohegrpien aambeereaﬂﬁlbltsheds by tiRrBbddnhibRtn lfdiiﬂln%' i isBRbause the

ont act bet the netal wirin For the invention,
adﬁ?s“f‘%c Flflﬂg e Brvenidon has arlastis dlosnpraperés duestofthe incluision of

or hi
B e
a t&mﬁ&a’sm:whxdh catt bavaithmmd By wicn@fl pAAOakbOfeudWbafis.
pressur é MPa, far connection between netal
W r it Hb%“ﬁ;ﬁw% Inpuasdl £ theriayengipp ik nayydedssaaibetle Mcwdng to the
1n\Fé|ht18E? taﬁladH&Weqﬂhl mbid 5%02[&11851%%’ SeSpdtono ?npéﬁl%gus Eﬁrmoplastlc

dition to th € pressurization 1or connec

resm amb@emlc pavtivkes iswsed uThel thethepladtiorradin ¢ ReinSwIEBh E6Mens or
vefllm thuslovverlng

% 1f e a shear stress,
meaCs bhstatesy obg O ICorAMRuSi APl Secprabns pribitleanse paricles made of a
matéal hd dREHNG &Wg\ﬁﬁlkzﬁ ﬂnw@&n@g&m })%/fn)%rgrtﬂ it ‘ch%e dhesive

est abl i shed betwe
conypesitiam o ieothertwadrdwi whiclyirapett afretior wheteby f}ﬁ \@icoﬁil%f @creases

wiBBAAEk bl UE S Chgr bt Foeabesive fim
prea'ﬂhlelylembfts; h pea éhh&hxﬁesstlreﬁgtﬁ%?@ I\V/bl%% rdoYer Ay &ef&@éﬁmpressmn
operty when a force is a to e connecti ng

§ %H’e target pyingesdseirqyitédop emmateea glafs@cpmy board (FR-4)) for
w@%@?&gwwg%g@aﬁﬁr S P R0 5 B BB EERT SARLPGy st et 250C e

pedbﬁeﬂ@fﬁﬁmﬁ@ﬁhon bondi ng. This is because t he
adhﬁl ve filmused for the invention has a plastic

f 1 ohHIEHRIRIGstiguesiR ompesing e adhqsrvedﬂnmo@mmg a plastic flow

T T NN e———r

hotmlt:fhih@amesb eAxS/\mch $hanmdplayt1dmsin£ tdrepany Be aRetichddCrbnated
hesi ve fil mu;oed for the invention wll

pheg 8@/ g‘éd 4&s H}Y BEGAIC RERIYHIEh oY -doRsiy Howm "?ft?nethﬁlﬁne -acrylate
copati@s] p’cﬂyﬂrbbﬂbﬁ@g@ré}fe R BIREI N0 gl i g’a dyr@k-isopren

conprising a th errmp astic resin a I'C particles
copolymgs @td pimexy hesinepprefigthly haeisg a sofieriing peinnofU0CT or higher.
ens or erature of 100C or above,

ThE R RE e Ghaier dierly GRREHES barbPerassimdbion dasise a
pol iR st caSpro@fe al REHUR AW iveRiHERvE PRVEHy Tn Me@Thdfve

flow property to the adhesive
composition after healing the adhesive film for a short period.

The adhesive film used for the invention preferably has a viscosity in the range of
500-20,000 Pa's under thermocompression bonding conditions. The "adhesive film
viscosity" is determined by placing an adhesive film sample with radius a (m) between

two horizontal plates and measuring the thickness (h(t)) of the adhesive film after time
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conposition, or in other words, which inpart a
function whereby the viscosity decreases with
weapmi7iosg®d? on of pressure at the thernoconpressPOWUS2006/043658
tenperature. The adhesive filmpreferably exhibits a
peel adhesive strength of 5 NNcmor greater after
t (s upocapyhicetion offa doaEhtigadR (What thedsGfhg RiiREAtke T (°C), and it is
ircujt board (for exanple, a glass epoxy board
"%@%W@%@@@%&%&@satatamaauwem
100- 2500C, as det lned 2 el .tigst at 25C at a
peel speed of 60 i hoﬁ[(%eﬁ?/ p# tic resin
(wherahoh] 1 ehd hRiad ey nf)idrMeadhbhid iRy 1) R ﬁ%&hi@kﬁés@éﬁ) of the
roperty is not particularly restricted, "and it may be

adge%‘é%ﬁl% aitsrfsecondsndoisithe load NX bis thetimedsec) Gameisitiabspplication

h I I6. resins there my b Jaqned .
ort BUER, AIPUSRLA Py T RSy TR i s e
radioyrdpathé Ydheeive €llmy. Bike visdd3ity 8NS0008H ¥drdefovk ARG YRET |
pol ypropyl ene, styrene-butadi ene bl ock copol yner,

thermpcampressien bening ennditianss the adhesive didsaywitlawn aad satisfactory

; Vi [ j I . 1000C -or . .

copf Sk ol RuiRa, L BSTRFNERL el Syl cum s

to@higb| ¥ @sll be diffisiltito phish awhp tHeaesin S@nobgrwtateidit &¥irihg Sbluctors of
an produce a re-sensitive adhesive property in

c .pressu
thg ﬁ(&mﬁﬁtﬂ@ﬁ"%“@gﬁgﬂ& P8 %f t er heating the adhesive
fil Wﬂe%ﬁh@s_iv@&h{po?i@iﬁh gllged DR eheAfiNEH &/ B1n t}ﬁe?érr]&'@ﬁ goélgﬁaeg organic

the invention gge1gra y has a viscosit
Pagiclao 2200 pets Pawsighhuith redpectrtod Ofrpresls waighbokthag

oGP 885, s ORGP Y BROP U et e
resimth exhitdt 4 phhsthelovepiopbmp. hori zontal plates and

msaﬁ,hjjri Hﬁ%‘é{ he thickness (h(t)) of the adhesive film
af t die@afidest orgae partiplsp may heinetticlesrmaste of aeryhis resin, styoers-

' : tur: 5 dit is . .
buladielt réin, SRS LA S ETRAIR S, et B ipgfhulie igpgyanuric
aciﬂ?)rﬁ)@@ppdymnide,gs]lidbﬁé ieg,ﬁnl,\ﬁp_el‘yeih}eyif]ﬁ)dé, ﬁ(()ltybﬁh_et'sﬂlﬂr)]ﬁ@ lolyester,

i ckness of . t he adhesive fi, t) is the
P°{YﬁW@Rﬂ%&@"%h%?"h"trﬂiﬂ%ah@?bﬁé@?lﬂ%ﬂ%ﬁﬂoeiya{yl%t% diqyigl crystal
polygndird)@ldfRadsitdNkthylenb ikl cbhMBmeReml thd PR, hAd {H.(:g[as_izseﬁ are no

application of the load F, is the viscosity
gregter thaa 19asms and prsfareblpapareater tHan(D@n, and a is the
radius (m of the adhesive film. If the viscosity is
500 Pa-s or bel ow under the thernoconpression bondi ng
Exa@pRsti ons, the adhesive filmwll run and

satisfactory . .
1. Preparation of rigid circuit board (PCB) and flexible printed board (FPC)

A rigid circuit board (PCB) and flexible printed board (FPC) were prepared in the

following manner.
PCB: Base material: FR-4 (0.4 mm), Metal Wiring: gold/nickel/copper = 0.3 um/5 pum/18
pm

Wiring width (L)/Distance between Wirings (S) = 100 um/100 pm, 50 circuits

FPC: Base material: Polyimide (25 pm), Metal wiring: gold/nickel/copper = 0.3 pm/1.5

 pm/18 pm
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connection will not be possible. On the other hand, if

the viscosity of the adhesive filmis too high, it
weoibd7/obgsodi fficult to push away the resin fronPORISE®E/043658

the wiring conductors of the connectors even with a

hi gh pressure. The adhesive conposition used for the

adhewiritg Widkmmmﬁm@mem&@m&mg@ &) P/ 198 bl %becgrcults

at 25-90 parts by weight with respéct to 100 part

wei ghetresionstyeera fasmsehon theokid cdieticy by praspiog ithartdie hav1ng the

fol’ﬁ%@k of the organic particles will allow the resin

to egh I't a plastic flow property. The added organic

par tMealdeSKiay1, kempridiilBl @ailaEe eoaf OBfky KbigalfSh KK, Gifu-ken,

styrenebutadlene resin, styrene-butadiene-acrylic

Ra@s?%nprh%m&&ﬂlﬁ@arrgécwﬁs Wﬁb|2§ﬁmeput@n69anuhmghtacu d

ggr% * The 81%1%@&7@%%1151 %}%Offl% élg(fsl.i}tg\g?lg 31‘%’?%6% rI%hogona’lly and

pressddyettine 100 kef lokét one pol ybenzi m dazol e, _
pol yaryl ates, liquid crystal polyners, olefin resins,
et hyl ene-acrylic copolyners and the like, and their
2. BAARAtiGY 6f Ml ERIer than 10 mm and preferably no
greater than 5 mm Exanples 1. Preparation of rigid
ci r gk rompesition IXOR) indfedlef 1 enms picpapd bytseitipomrabnt tR@erhure

c{ coe(ftI érlftlrgtraepg) %@l%@%@ﬁﬂ&a}e&%hg ﬁﬁﬁ%{a@ rlecg@B(%%rgglggtes in

an Bﬁérﬁa[tl 1@b°C ER)lﬁalﬁQmAadH@ﬁve ﬁ‘l’ﬁi:@ th wﬁlgﬂ%s 0f23 wm.
gol d/ ni ckel / copper = 0. ring width

(L)/ D stance between erngs (S) = 100 mm 100 nm 50
circuits FPC Tahkel Mhemveid:dmlﬁﬁitjﬂnrﬂo&@ k2wt ym , Metal

wRg—getdini-ekel/copper 315 my 18 miN ring

widih (L)) DS8Ace D IREEE w ¢ i GrgenicPprticles00 nokdD0c particle

mm 50 cifrcuits Protrusions were formed on the FP@dition

Exg;jnﬂ;,peuj_t flace py pressing with a dE%L%YJL ng tjhe E

o+ m—MbH-e—SKD1 Fci nll\
IOl UW 11 T OT 111 TVOT . DINLT—I 1
Exppgle it dke SB sakusho R K. & fu- E&L%h‘hpan 20
Exa@ply3d sinng 8 13 nean grogves W th 20@em p| tcgh, 30 ny
her of Press;The Tt near—protrustons—and—FRC—ei+eut
Comtly E%.] 1 nmad15 rt hagonatly amd none -

Organic particles 1 EXL.2314: acrylic particles, KUREHA PARALOID EXL, Kureha Chemical
Industry Co., Ltd.

Organic partlcles 2 MC600: Melamine-isocyanuric acid complex Nissan Chemical Industry Co.,
Ltd.

Saturated polyester resin: TP-294, The Nippon Synthetic Chemical Industry Co., Ltd., Nichigo
POLYESTER

Styrenated phenol: ED-512B, Asahi Denka Co., Ltd., ADEKA GLYCIROL

3. Measurement of adhesive film viscosity

The viscosity of the film was measured at the temperatures and pressures shown in
Table 2 below. The viscosity measurement was carried out in the following manner.
First, the adhesive film sample was cut into a circular form with radius a (m) (0.005 m),
the adhesive film sample was situated between polyimide films with a thickness of 12.5
pm, and the viscosity was calculated from the following formula based on the thickness

(h(t)) of the adhesive film after time t (sec) upon application of a constant load F (N):

9.
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pressed wth a 400 kgf |oad. 2. Fabrication of

adhesive film The conposition listed in Table 1 was
worepased7 by stirring at roomtenperature and POEBMWS2006/043658

coated onto a polyethylene terephthalate (PET) film

and dried for 30 mnutes in an oven at 1000C to obtain

an adhesive film vh(tyhoa {4t tkyesemadf+ 2p2m Table 1

Adhesj ve conposition (parts by wt.) Organic particles
(Wi@%tr?f%i :theadertﬁ fhicknges @9% the thermdpttipg RARGIVD fi, h(t) is the

] ' r nj qnParticles 2
0 2 Pl S e Proonas s B! QPR 088 (o) from
inihkariptieatidonafithe fopd Bon is the eriscEity (Patspat tROMLBSERE t6BSrkkure

TP-294, The N ppon Synthetic Chem cal |ndustry Co.,
T (Lo andygis thegadipeXmiefrthradiepive #dma d Thieasolts arEBhG42, Table 2.

Asahi Denka Co., Ltd., ADEKA GLYCIROL 3. Measurenent

of adhesive filmviscosity The viscosity of the film
4. Measuremstr sfthdhésitdwrehgthiper at ures and pressures shown

in Tﬁgls 2 .below. The viscosity neasurenent was
car riPS@IBeR VS THm was plaeadm sy mimertiriel glasy enoxy boiwd (FR-4), and then

. -. | A r i i f i h
a 1BHSERINE: Sl AR A TR 96 pftbnd Dhfeilhe Sl S48 B R SThale
theaedveapsick to0weeshde of yremdifiewith 206 kpf 4 58°¢ Efén%ﬁaﬁ%. he load
.5 mm and the viscosity was calculated fromthe

12.5 1 .
whils|peelinaigc peenef the perpetifadlat ahenglhiof RATwith (ésptit)to de dldve epoxy
' fil er tinme t (sec) upon application of a
po B K A ko B0y AR i S o
Thi tultnderstown W Thislebhe initial thickness (n) of the
t hernosetting adhesive film h(t) is the thickness (m

of the adhesive filmafter t seconds, F is the |oad
(N, t is the time (sec) fianeRnitial application of

the toad /s the yiscosity{Pa—s)—at—the—reasurihyg
tenperature T gl ity P a ils t Nésopsli §2s) m) |ofAdbReive strength
adhesi ve fj | fy>0%he I MBa) t § alt5SCRoM? MBaTall e 2. NWem)

EdXeasennenent of adhegi ve striength T@;adhem ve fiTmwas

Ey"i aagg on a 2 Illlfigyoblr\ gtass epoxylzké\éard R4y ag\é
Example 3 2616 1336 12
Comp. Ex. 1 180 232 9

5. Electrical resistance of connected boards

The adhesive film was placed over the FPC circuit face on which protrusions had
been formed in the manner described above, and laminated by hot pressing at 120°C for
pre-adhesion of the adhesive film on the FPC. The PCB was then situated against the side
of the laminate bearing the adhesive film, and connected with a load of 20 kef (load
pressure: 10 MPa) using the following temperature profile.

Holding for 5 seconds at a temperature of 175°C or higher.

Maximum temperature: 200°C.

Release of load applied to heater at 145°C.

The value of the connection resistance between the PCB and FPC circuits obtained

in the manner described above was measured using a milliohmeter according to the

-10-



a rolled copper foil with a wdth of 10 mm and a

t hi ckness of 35 mm was situated thereover prior to 20
weeoerdssonf pressing with 200 kgf at 1500C f or PODUE2006/043658

The | oad while peeling the edge of the copper foil at

an angle of 90 wth respect to the gl ass epoxy panel

4-poitk mopembihepe Fte efsuBOareRh oM inBsbls Be mm&ﬁ@ai@&i@%ve%{ e

peel adhesive strength. The results are shown in Table
copfirnyeghip de pomnectadetith # eesistanes pEnagisatenthap dridemided have

. Lve filmwas placed over the FRPC
en 8 A BNE e PP e G o Bt Pty e
redullte arasho®h i6lakblei3slrtbvabove, and | am nated by hot
pressing at 1200C for pre-adhesi on of the adhesive

fi| Aeghcxalre SPPeyclahel BOH /AR min @ °€/30umined agai nst t he

i Iog %é’g‘{ee‘%ﬁ%p%ﬁgga&ﬁgg aggt?l%él?f%ﬁjé%]c%eﬁ%gsgaﬁ)g]\éggi& L@e a?cggmentioned
maYiRR) whitd Réitih B 8n faleh@WatNG 0t € MIBE Aethod APOREH ké?milga@ﬂoﬂ loPhe

for 5 seconds at a tenperature of 1750C or higher.
covepetinnsivitleans énflictingedanzpo 0Cthe RSB asBPGf The #8Capd PG whaose

: The .val.u f the connection resistance
ol Elonhoib 2 g B BelBed bfs Be LB aTREtOT 4R S
coniditiogy asdesisushe dnd Bev@niesioneasstdRd afisi ﬂégaia was measured. The
il1iohnmeter _according to the4-point probe nethod. The
re%%ﬁ‘letsgo‘éﬂ‘@g%ﬁﬁ belpWrabl e 3. AUof the circuits were
confirmed to be connected with a resistance of no
greater than 1W and to ha>fgblg§vi ronment al resistance
(agi ng resistance) under the ¢onditions shown bel ow.

The results dr eCshRMiod RsitBREE B PRl Mectid@l FYC onnoct
500 cycl es of| -40C/ 30? it 80C BO rggig{alf':ér W nnection

as .
applied to tHe el ectrical connegctions establ i shé%fl%%}me@)
t he af or ement]i oned rEHHYY whi | e| heldtiiatgeimg) a hedAder wpair)

Ekb&Ple.1 The nethod al | gyed ternmi pationyep the 0.1
LUIIIIFEPLi ons—wWthout—nfHectirggarageto—the—PEB—or
ExpePlethe £pcland PCB Hlose el ectricalOdbnnectjons hdéd

Hsemplet3er m natjed were 0hen re-copnect egiunder fhe sage

di;T i pNns ag previousd ang_tpe conmection
o Bicahice. it 2P ORISRt pRS e alyr o The results are

shown in Tabl e 3 bel ow

-11-
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Table 3Cains 1. A nethod for connecting printed

circuit boards (PCB) containing netal wiring, or
woamTdsssong a printed circuit board (PCB) cont BCHiUSZP06/043658

nmetal wiring with a netal lead wire or netal contact,

whi ch is a connection nethod conbi ning solid-phase
Climgli ng or solidphase contact between netal wth

connection using an adhesive, the nethod conpri sing

the steps of: (i) placing an adhesive film between the
1.conng gdekt j N L nt. LLcuit.

Doar el o SnEAme i Gl Hoblt (PP Lorlifhe pdii iing, o
CORRECAINg wiprinted cirbuid bpaid (PEB) comtaiuing rhaialrwirinPEB)h an@tahlead wire or

t | LW t al t ._.and . .
NP T T T T ——
phasedontacsbdt@edrbinglal e @oMhdcBoRTisiiE bt hdHelRE ARE nthgJH &%;F?ising

adhesive filmat a tenperature and pressure sufficile
thg Jerudh away the adhesive filmfor electrical contact

bet ' ' .n [ .
Do Y SRR R Sl pERRR g i o
printed ogticnit bb:?]rdbd%(t}ﬂ) (&ﬂiétwdfm th@é@he&tﬁ@%dﬂi?]rﬁ%ﬂhetﬁ%?ing cifta
C tact. .t er ure eln one |1 C oes no e
pnflﬁe Cﬂfé‘(‘%i’(’ﬂﬁ rqgﬁgg ot 2 Wé_faéfeaflé?%’éﬁ virrdalgoniagt and cont act
wherg) ﬂheﬁxﬁic@nﬁ%@iﬁh?ﬁ%mﬁihét ib %oﬁ%ﬁggﬁ&ﬁ%}ﬁg?gncggﬁds%?d Mtal lead

.conposi tion con£r|_5| ng a thernoplastic re
wigsy gangtel goatact with said adhdsive filinsat agernperdimor amlmsssas: duliicient to

' I e on force .increases at a .
PR le RS B TS B0 SRS R ORE B e ngparions of he
oppéririgetireulidoarda dh Beiween friel dahﬁégﬁhgipbﬁioﬁ oPeR! ciRdhedh¥End the

strerg1 th of 5 Ncmor greater after thernoconpression

melR) Aerdnyre grmatabepninst dheltemperatire bpipaioae whéchadoes not melt the metal
wiﬁ&%l-&%%iﬁaa%ip@%%gag%%&y a 90 peel test at 250C
W th 0

a peel spee rnmmn. 3. The nethod of
cl aiwhereirsai®adhekise €ilm is edrdpored af avadhesige GdimE‘@iiﬁd)n t@stising a
theWi re Qas i.ts C?uterm)st *erri ﬁhery pl.ated with a nobl e
HEPRPSICASSIH AR RiEpRGPaB1CIes ARd 3l ¢1sspsity) decrpases ag dhegapplied
therhiBcRhptedsi BR1]NRGELRE ' Sddel 18
et erm nlgteéd by appli cat ?tgaﬁ&g?)grghﬁgﬁzg@w&m}:heati ng on

the printed circuit boards (PCB) or the printed
and .t hen connectij on

cirguit hoar nd tal. l ead Wre, ]
2 O b L LS TR0 e
of SrWdiedr @ea@ﬂﬁ&ﬂ&rﬁoc@&%&%ﬁo&b&&iﬁg for &08deBortdi&it a temperature

rinted circuit board ( )
0f 100-250°C, as determined by a 90° peel test at 25°C with a peel speed of 60 mm/min.

3. The method of claim 1 or 2, wherein said metal wiring or metal lead wire has its

outermost periphery plated with a noble metal.

4. The method of any one of claims 1 to 3, wherein the connection formed in step (ii)
is terminated by application of a force with heating on the printed circuit boards (PCB) or
the printed circuit board and metal lead wire, and then connection is reestablished in the

same way as step (ii).

-12-
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has protrusions fornmed on the connecting portions of
the nmetal wiring in order to facilitate connection. 6.
woheo7resgdonod of any one of clains 1 to 5, wher ePaTiUS2006/043658
step (ii), connection is established by
t her noconpr essi on bondi ng under application of a |oad
5.0f 1FHOm&MRad bbanylonedF ciamonds 4alhdeinanPpiiatd eRodi board (PCB)
100- 2500C.. 7. -The, net hod, of any one of claims 1 to 6

hagpLotErsions forgied o the sonneping praionsof dhaynptaliwiting i@ order to facilitate
conftdiRduci ng ultrasonic waves. 8. The nethod of claim
, Wherein the connection established in step (ii) is
term nated at a tenperature of no higher than 2500C
and t.hen connection i.s. reestablished.in the same way.
650 SPRRARRT OFGY ROTFIATES 15 wiyae isp (D) apmechon s
esthblivheAIts! therBRCOMPFRASH ¥6nding BhEP APSlIcaBSn 6f JRAN %f 1-10 MPa for 1-
particles with a dianeter of no greater than 10 nmm at
3pwcoplsphn tenpsyatursiog 1002603400 parts by wei ght of the
adhesi ve conposition. 10. The nethod of any one of
clains 1 to 9, wherein a polyester resin is further
7.conbieadetibd &f dlyRrRGTRRIME 1 §OFPARIéih 8 ste Gii), BRlload is applied
t.acki ness is exhi bited by the adhesive conposition
white ighodicing Wiadosic wewBort period. 11. The nethod of
any one of clains 1 to 10, wherein said adhesive film
is formed on said printed circuit board (PCB) in a
8.scr edre methed ofdaiat 4pvhetéin thiycodhedion@Biablighat tin Sep (ii) is
el.ectroni c device conprising a printed circuit %oard
termyped pledtemperahge abRp Bigher tham QS&E@dethfm epnpsctibntie repgtablished

in the same way as step (ii).

9. The method of any one of claims 1 to 8, wherein said adhesive film comprises
organic particles with a diameter of no greater than 10 pum at 25-90 parts by weight to 100
parts by weight of the adhesive composition.

10.  The method of any one of claims 1 to 9, wherein a polyester resin is further
combined with the adhesive composition, so that tackiness is exhibited by the adhesive

composition after heating for a short period.

11.  The method of any one of claims 1 to 10, wherein said adhesive film is formed on

said printed circuit board (PCB) in a screen printing step.

12. An electronic part or electronic device comprising a printed circuit board

connected by the method of any one of claims 1 to 11,

-13-



