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METHOD FOR MUTUALLY CONNECTI NG Cl RCUI T BOARDS Fi el d

The present invention relates to a nethod for nutually
W@eowm®e1png circuit boards. Background I n el ecP€DOB06/023997

appar atuses such as digital caneras, cell tel ephones

and printers, a circuit board obtained by joining

f1 MR oD FOR MBTYALSL Y EORNGSCTING | GIRCUIT BORCRDS

circuit boards (FPC)) wth one another 1s used in many

cases. These electronlc appar atuses are becom ng snal

in size and the need for ny Iy connecting circuit

boards having wirings at a ne pitch is increasing.

H ;I'i%ggﬁés%‘t iflferfioff| EJthP% { aPI% A4l E@ng Borfi! Enﬁ ém{a Yords.

en conventionally per orme oVvi |
bunps on the connectiongparts of, the circuit board,
and contacting and sol dﬁﬁkgﬁ’#ﬁé connection parts to
th ectrodes of anot irquit boar
b1 18 RO ARPRaHEL TioD, Pt inopBechl, SR ind printers, a

cucﬁl‘c B@érd &b by Ij‘kﬁni'ﬁgtﬂ%hlh@ CREBS bhhra8 (suchnBr Bexdble SRRt circuit
| em such as’'short-circuit between adjacent

boargs GRRCYiwith pee anpthetis usedvinemansheasgs.t Ehesesel¢aiienic apparatuses are
becogrrll%é g%l%!% éli %fzg ﬁl%s{f’ng e?ci F % nl%)ru%iyogo | gct qﬁﬁ?ﬁao&r‘&s h§v1£g Wfirings

eousl
at a fike pRétofsancredsiigas been reqU|red to develop a nethod
for_ nutually connectlg% the circuit boaréjilp
e GRBRetOnt dlod CHPRibD for antash Greuitnbard dps @6?1% C%\@ntlonally

perf?%?ou ip%\qgiag%ud@pb g?/ oRfth& 2B Pbﬁ’ Ha ﬁggf‘ RRCLikQAk board, and

an adhesive been us or “the mutua
contaamgemtd soldeingcthe conteckionrpdss ¢é tlee electeodes tof lanotBeax bireuit board.
cl udes the steps of [

HoV B BB fa- i GO PREN RO BB Pl S S VBB g5 the pitch

beccﬁhéscfihér BRA! HiSses aNGOARN Yudh! RSHhoRHEuR Bbetd@nCddjsdeht connection
boards to first soften or fluidize the adhesive and to

- partpr Adsp, twhendbnpiédt isdinepthet ghyisisebstrangthad! the prgtion, for connection is

lowfgg{l Eggﬁ gﬁ?ﬂ gt%{@]i] b'n%udtls%gt I " etﬁgs(ﬁ %ggle o etr%]fo&g lt%g .bFen required to

devélopadsethd¢ ¢ardiglly %@mehngstthmlhﬁd boﬁtdﬂCﬁlhtch&naﬁh@&i ftee from
i s sandwi ched between the_ respective connection parts,

the preblegt ehihertrarcuis pagd asspres dighyre étégtyrfgtm@%?n even when
th %cﬁin'é&tbntt}ﬁfo\ﬁ@ﬁ Bn LR sRRUAS %Eélpﬁ]seg o ﬁi;( e A %grs}netgﬁgﬁ Bf circuit

t he connection-parts are supporte
boalaké 2 firee pitdhmSuch anmeahod mclislen dite stepseafzechnpingexthemmaboftening

therfc’ntorsgttmg aglqeswe between two circuit boards, thermally press-bonding the circuit
boards to first soften or fluidize the adhesive and to bring the connection parts into mutual
contact, further conducting heating to cause setting and establishing the mutual connection
of the circuit boards. According to such a method, since the adhesive is sandwiched
between the respective connection parts, the problem of short-circuit does not occur even

when the pitch between the connection parts is fine. Since the connection parts are

" supported and fixed by the adhesive film, connection is not released by external stress and

connection reliability can be improved. To minimize damage of the circuit boards during
thermal press-bonding of the connection parts with one another, thermal press-bonding is

preferably carried out at a low temperature and a low pressure. However, a thin layer of
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connection reliability can be inproved. To mnimze
damage of the circuit boards during thernal

w@e@smetoondi ng of the connection parts w th OnBCT/US2006/023997
anot her, thermal press-bonding is preferably carried
out at a low tenperature and a | ow pressure. However,

the a@h&dMdis fevnRld BV ES tREDGREMSor 1§a|rlfs‘21'ilﬁﬁ§ tﬁk@ﬁq‘épﬁ@sstm&ﬁgoa\}v alow

connection parts during thernmal press-bonding at a
tempeentyerandia dova pdesaure artpubsslyuwherp dhet heat safténingvtrmmperature of the

heat softening t rature of th hesi ve .S | ow, a
SR GO e ETPRGRL B Sharte Do DT Gt e Qg 36 sotve
this gRblem, Tat&R | Decuhltns 1 pahes Urdxheiied P entemiblidation (Kokai) No.
%&?nese Unexam ned Pat ent Publ i cation, (Kokai) No.

J
2002965249 219m9seh e pAPlE CORPAAPISPYY SN CRRPESSBIBY i it yeast one of the
' : | r of
sur BB SAnLBh potBF e HEuE bl Db g Reds THRPE hplogy can
improhe sa tcontatolppgyureant theprawexay quatiac tdypings thermalapresdibonding,
convexi .t ortion duri t hermal press-bondi
enhagRts AR oABRICHEY 2 SYHHRUY PrRRE AADRFERE Helert
Pl §UEMh&ng Qﬂ:@@x‘i’&éd%bo@_@fr@cfllhf%s ﬂég SpPRéHNISS el ﬁlﬁ@es@iﬁgVﬁCh as

requires the application of the processing such as =~
embesstiusessping et ti qognection perts ofthe citicuit bpands endinvitee the addition of

circyit hoards,and inyites th ditign.of the .
the Glofftichs SA: apeetorncierpBpuent el e bisle bt Bfke nesepre e
additibiad] s&pend Mdred R hd Sequlie tiadefdct anlahst SheivalenicionbiteG ey means

can acquire the effect at |east equivalent to that of
descrihed phaygdagbesydasier. above has been desired. Summary

Therefore, an object of the present invention is to

provi de a method for nut fummanyonnecting circuit

boards, which nethod does not require any additional

st dhewifirh, @solnttofshe pesessnvaptiands taproyade wethodfor srutually

easy connection. According o one aspect, the.
conR T SO BB HEE REPRBACRO PO O § e sHAGeR digp such as
emb6és' (bédssiig ahdl San SMRE sBhile ehdieconhedonof (i) preparing

a first crrcuit board having connection parts assigned

t 0 Asaerding tosonsfaspeghl the iventjoroprorisies adpghodyfor inpguallygeamecting

. d cir.cui d i . i-0N: . .
I i —
part€ 83 iHiell @6 eid pargst a plraMty eNcddiiclor Mtingd, aod atsedvmdroikciis board

connected; (1i)di,sposing the connection parts of the
havipg CgANGSHIPR (HAFLS [96HBRPdLTe OHEEMAMECHKhRATS n? ﬁﬁ\r%lgw? conductor

wiri#l%? ;trc]xc' gzglﬂ:'ﬂdthg I G WP B34 i%&ﬁe&e&;ﬁﬁ?ﬁiﬁg DAL c&%f@ﬁét)ﬁ’h garts( of

I ng present between the co nparts o

the fikgt stircoitrimard td daredtharmdnbdrgion grants cafi tie yeaends cipfuit heard with a
thergl%(s:eqctqgg g. reggfietﬁlr%ol?erir(ljg; pr%?e%t {)clatlvs} n 8RP é%ggiotﬁep%trts a %16 first circuit
board and the connection parts of the second circuit board; and (iii) applying heat and
pressure to the connection parts and to the thermosetting adhesive film sufficiently high to
thoroughly push away the adhesive film so as to establish electrical contact between
connection parts of the circuit boards facing each other and to allow for curing of the
adhesive; wherein the conductor wirings constituting the connection parts of at least one of
the first and second circuit boards contain non-linear wirings.

The method described above is particularly effective when the viscosity of
thermosetting adhesive film at 200°C is adjusted to the range of 100 to 20,000 Pa-s.
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pressure to the connection parts and to the
t hernosetting adhesive filmsufficiently high to
wo bovoougbd y push away the adhesive filmso as POI/US2006/023997

establish electrical contact between connection parts
of the circuit boards facing each other and to allow
F Ofjefel! ihd Bl "HrBCCIRAMEBANE (M &iBh g bbﬁ‘ﬁ?'c en déé%ﬁ’cf circuit board
Wi rings constituting the connectl on parts of at |east

(secmdewaﬁng beard "rmedandhzsesp@aﬁcatmmuu the noaeend thaningiudes not only

non- g The d scrl

ordl%aéy tolll‘é) M el?l.fnt %ﬁ \y&’él’l%nEJ 80 og% o Sﬁfa eg?&/ ?ermmals of those

functib@d] "@s&dck | (Tor asapley epibidecaiic d0iced, Stemijeﬂﬁﬁle dsdnSors N @ptical
range of 10 to 20, 000 Pa-s. Here, theterm "first

sensefsy @ig)- t  boar d (first wiring board)" or "second circuit
boaﬂmg ftérﬁlecﬁg&sﬂg rdf Ne kﬂ?e%lggetm{ri ﬁ{ﬁmésﬂfetﬁ‘l ' is deterrm ed from the
specification I's the concept at 1 nclu lil

thlclafeeti (it y(nodterdui)) obe arrduiaﬂmtn}m sbadkiesive @lmdmvmgpmaﬂlus agmeter
| attened term glgl s of hose uncti,onal deV|

(m))(1§ sp@g(eélant\é(eetbf\@% Tizontal; platgs, g éssagefi artype, f zse%onds) while
o S RSl 100, Sttt

to thd€olldwifig Mestulah bit)/ho (ﬁE[(Z&isztm%r@f)Jra] ¥ r(whérarn han'plam initial
adhesive filmhaving a radiuys a

thlc%eg%&eé%r (&Y %&%ﬂﬁmﬁﬁgrq%%‘aﬁl%ﬁ&() dsa Qﬁakl}%s %\’@%r (g of the
adhe%%x;e' i htdSESRBAR), MY d foaﬁ@) ;ég fk? Oan eédhgg) FdsDd after

neasuring tenperature

imp @eﬁﬁ%t‘h@lm&i Fon tlbe visebsion{Pag) hotmuhaa:suh(lg )drﬂim:r@ture T°C,and ais a
02Ft /(fntgha4)+l] 1/2 (wherein ho is an initial

Tadlﬁi’rﬁn@ﬂtﬂé ¢ therpayofting adhgEye 848t t i ng adhesive film
h( :IA flle pl‘gsetnk1 hlg}éﬂﬁé'? L{n'i'iﬂ: % \é:ﬂ%l%xa‘? feohfi B ReFPCEL dﬂofﬁer board

secon Is atine perlo
by sbkbﬁﬁg,dﬂiésepiamsdsdarafcbmnectadpwhlﬂm‘gletddheéolwﬂhﬁ is panidsvighed between

Vi §COSi t Pa.s).at . th r|n rat
conppepign garthaf SEPEHERePO Ty ) TBretHe e BRRBLet s cirel'does not
aris@ERASINER the bdinectidh {)aﬁﬁ dR¢ Sﬁ%’éﬁ at a\tﬁl@tpn@li 'Fufthérkfre, because the
conventional connection of FPC to another board by

corugagtidie mpiartsy ar¢ helmrbdaandsﬁmdebjc dbn edlesivewfilop.ethish gonriection is not

dw ched
relefipd B ¥ Bre i and SO T R B R AR o P

shap teGirb@ubtion @0 af diiiit dbids, thy althoder tidiavenionelots mot require
parts are arrayed at a_fine %ltch Fur t her nor
the wéé@a@@ pioduetinin stepi $iehpay £810¥% PLGEHHIS iila a}ahyxgqpnect the
hesjv h d
confibf PSR Spk LN 4350TRSER Oy Shaci s
conﬂécawﬁtlﬂdmgl hlghi‘t&hpbldltguCtInmdemﬁH}t, henai thcunmn-ljmdssmngh gan be
nmet hod of th tion does

formed by a lithography tec o ogy in the procPuc%lon pr cess of the printed circuit board,
the non-linear wirings do not invite the additional step in the production process of the

circuit board.

Brief Description of the Drawings

[Fig. 1] Fig. 1 is a perspective view showing the top surface of FPC according to an
embodiment of the invention that is usable in the method of the present

invention.
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the additional production step such as enboss
processing, can reliably connect the connection parts

wowaoh/oaee anot her during thermal press-bondi ngrenUdsSmas023997
acqui re connection having high reliability.
I ncidental ly, since the non-linear wirings can be

[Fig{ ®F med b)gf 8 show 68K aRBYAiRRANGIR! RMlidedr Wiehd 4 AR Edrin@Etion parts
process of the printed circuit board, the non-Ilinear
mtringsoﬂﬁwhutmthmnde the additional step in the

. ptoducti process of th |rcu boar.d.  Br.i

[F1 Scrip }goﬁ E}PWP ﬁlgot%Fra %g a E?n- {l%ar Vﬁ}rlflg atathe connection
perspecbmﬁaﬁWh@whcdmmMaﬁg the top surface of FPC
according to an enbodi ment of the invention that is

[Figudlabl e Fig: Hrﬁéoweeﬁ@ta%tmb%mﬁ%@fe%pon—hveﬁt‘tlaﬁg [kfhs. coppection

Fig. 2 ﬁ{m?&: grent of a non-linear wiring at
t he conﬁec%/@fon parts of the circuit board. [Fig. 3]
[Fighflg. 3 i dshawstahetheeeambadiment ofd nen-linewr Iviniegrat hier dongection

at the connection ts of the circuit board. [Fig. 4]
Fig. 4 & h‘&‘i/\%fcg Oé‘ﬁ%odl ment of a non-linear W ring
[Fig%&]gt he Ft},ﬂ Behbive rén@t%f ém%dlﬁféﬁt &t 5 AbilinbR aFifing [aF k- conhection

5 SKows anot her  embodi ment of ‘@ non-1i near Wi ring
at the pmmndﬁheommpehmsdof t he CIrCUIt board. [Fig. 6]

.FLg. 6 not her i ment on-|inear w
FigntCi na. Snebigh SpHPEes apoy rieritn 8 HopicspiSRin HoHodor e
Fig. 7 @h@&ﬁlﬂmﬁmgﬁess fl ow di agram of the connection
met hod of the present invention. Detailed Description

of Process The prﬁégﬂgd])@%emtogrbflﬁog@wrl bed with
reference to the OW ng enbodi nents, but the

Pr 83§ e%ﬂtvtfﬁ%ﬁt&% is SdeQ&Hbeh'Mﬁ ?&Lelteﬁcé H)et g'?@ﬁ%ﬁig@mbodlments
described. Tnthe circult boar connect e

but the presettiiovention fxebt difinitddeo nhnmnitqdamenttdhs:rfmdd uctive
VVIrInSCOHSittI t t
ot 16 65 RS b5 e oBpsitioR nepdt i prspgon. the

con(!hﬁ:ﬁt(fﬁ W‘ﬁ%% c%néﬁtﬁﬂl@thb RoWhcEibn Phrtd B@Ride %Bﬁ-h@tfaart\x}@mgs Here, the
bo er al
term 'non- Plnear wiring" represents a wiring in which at least one of two (both) lateral

edge portions of wiring which forms the connection parts is not linear. As long as the
circuit board contains such wirings, the circuit board is not particularly limited. Examples
of suitable circuit boards include, but not limited to a flexible circuit board (FPC), a circuit
board using glass epoxy based circuit board, an aramide based circuit board, bis-
maleimide-triazine (BT resin) based circuit board, a glass substrate or ceramic substrate
having a wiring pattern formed of ITO or metal fine particles, a rigid circuit board such as
a silicon wafer having connection parts of a metal conductor on its surface, and so forth.
According to an aspect of the invention, since mutual connection can be attained by
thermal press-bonding even at a low temperature and a low pressure, this aspect of the
invention can be advantageously applied to those circuit boards which are likely to be
damaged by thermal press-bonding. Therefore, a method of the invention exhibits its
effect particularly when at least one of the circuit boards is a flexible printed circuit board
(FPC). The circuit boards connected with one another by a method of the invention can be

used in electronic apparatuses such as digital cameras, cell telephones, printers, and so

4 .
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edge portions of wiring which forns the connection
parts is not linear. As long as the circuit board
W@ eowan2eg9 such wirings, the circuit board i s nBCT/US2006/023997
particularly Iimted. Exanples of suitable circuit
boards include, but not Iimted to a flexible circuit
forfpoard (FPC), a circuit board using glass epoxy based
circuit board, an aram de based circuit board,
b| The pedsentdevention aiil e hewinafies explaibed withatferaice ththardgawings.
ass strate or. ceram c,substrate hayi a.mL Ln
oo P oo eSSt et VR AR e e Byt B, e
circuit lbdhhidlsi usi@@%{ theShivdntias are $dtllinsiesd toaheflediBleiciBuit board. Fig. 1isa
connection parts of a metal conductor on its surface,

top REAEPeSHVE Yiephof %6@@%1619?@dttbataﬁ‘i‘nd§’p‘§@@ i the methog\afithe avention.
|
The %irrglgl? bE’éﬁi;@a SR %SE:Jdofb oW t v egi @E ﬂﬁg 2bgn H{éetlr gaslurface of the

even at a and
boarp rlg(sepiir ﬁ],m)t\h]rtls campetiin mrtst3he thedistat ¢rals. €Bnallyg the portions except
dvant ageousl y Z?plled to.those cjrcujt ? ar%s whi ch .
for teecqunReiaps (R gesredyVith épnisuling g o dengpsure electric
1nsul-5t1§f1ef qhe, cnbRIoAOFa 3t AR 'nﬂﬁﬁﬁﬂéhro Qvn%?%b Bhd Shavt Swirings of a
fect particularly when at | east one the circuit
corrmaauod§halp§ dhelogher bowsiops oﬁthedvlung maﬁ/talsbdumn(lm@) if degired.

citcui rds connected e anot her

ot T2 0 SIT o 2R SArES g ln Mo M BOPIREF ot Yie BaRb{igtaarts of
the Gittolt Warddl dhithé deMIBIsAsa) shehs thelaiposiase op tHenfi®f Sircuit board,

and soforth. The present invention wl| be her ei naf ter

(b) shepisathe eviring shencettahe feeondocirae ereedherd §0) sPRYE ghe t¥ieng shape
unde,?rlxtg{:( ?(glﬁitel:t?({h é%ty eshgig“}ﬁ? tljlcndga% régioar 2%’ g‘é &5&? ex1ﬁts at the

circul t oar
conriedtiem e toagurecdonhedtione d3¢0au$ehﬁefak®xoftthe contactupdrtion is only a

board. Fig. .1 is ato rspectijve.view of a ci
PartEaa WIGE EinPiSE S G [ CRGAHbERERE SFerphb Presy bRt ipging and
connbdfioft | 'cérpHé }nagé’ ?Jlﬁbles @er{é!re[leu 'tﬁe Q@élbfﬂthEQ:oﬁﬁE’ orfi8Y ioféhe wiring

W ri1 ngs on the top surface of the board resin
has prdfegably a atigo nﬁ 6dt toof.5ptar the Bhele arére ofiithst mm@ﬁt@l@ surface. For

exarypi el 8RBT th Ao A Gt VR R i R BF e hoea of

the Ebfebtidit phrds bf @el Qﬁlnngbet}ﬁoﬂ'ﬁ@l@tdrém oP@iet &irthgdéh the connection
non-linear wirings and have wi rings of a corrugation

surfagedp smalipreat @mrmietey@merlcm@ssm thesuiipge; prgssikgyo dhepniet parts can
be ?%Q sgéu?c?c? l’V{hﬁle tlfli ﬁl&ﬁ'}seﬁs bgt'vxgzén t}‘?e Jo‘ﬁta?t eﬁ‘% eeohed l%&%eﬁ. Therefore,

near W rin connect i
in owtts e@ifabhéllemﬁltf poiht cdﬂﬁﬁc‘dm thdﬂ aténeofcthawbmigs, SL(rfwe needs to be

shows the shape the first circui 0
increasgchs Wwﬁl gegﬁa%%a S Bt Sher Brfecyic Haalpa d%ﬂ%?d In

con&&éraﬁ&?%tﬂé&efa\é‘co&é @1§ﬁ%ﬁ§aﬁl§‘ A€ leati@ 1 C AN Bt dtREr 198! Shen the
own In the drawmngs, a plurality of contacts

wirieg ipstiern af thehminted wiring board is produced in the finest pattern by a subtractive
method, or the like, the pattern becomes of a ratio of a line width to a space of 1:1 (e.g.
line width 100 pm/space width 100 pm). This ratio will result in a design wherein the
number of the contact portions by the non-linear wirings is the highest in Fig. 4 and thus
the upper limit of R is preferably 0.5. The wiring itself of the non-linear wiring may be
non-liner as shown in Figs. 2 to 4 or the edge portions of the linear wiring may be non-

linear as shown in Figs. 5 and 6. When the non-linear wirings are contained in at least one

5
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connection parts to ensure connecti on. Because the

area of the contact portion is only a part of the
WOWR007/00209¢ he pressure can be el evated during tPer/met006/023997

press- bondi ngi ng and connecti on can be nmade reliable.

Generally, the area of the contact portion of the

of theiffrétiaeid ReconB el 8it 8HArs, Ihd FdcP oPthe Yavlentifn BarPbd £qhied.
whol e area of the connection surface. For exanpl e,

Fi ghe majeyial fethe aenduntos waripg may de acsopdugiar sush as yelder (e.g., Sn-

A e ifierriy ol Ko PISE Sy St R RiEARo G RPN, e suruce

may CB ITRadhed) foluekaaple] dySplatihera atatciadrwdetar tthneeld, nickel and
. prei%ure the surface pressure to the contact_parts
nickel/gpld Bvorlveredelafingd Thamrbsirata et HRG wiay ke & resdn il msyally used for
FPCCQl3 : mes | arger. Therefore, in order to
PCést ab?%ﬁﬂrﬁﬁqe@%{;i nt connection, the area of the
coifhaconmeatidmmethod e thet predeat inventemsedl belduissritwidl skep-wise. Fig. 7

. _reduce.an ea for nountjn her rts ich is.na

is 2 e P e of e trPR AraeEor bh SRRl B, & Rrgt 8nl8t board 10

(for Rk&hFleaR! fYexdle | RA%dd Brchit KIhrd TEPOHNRIVINA RFmeWhBEebb @onductor
rings 2 e aRHbIEE balor XAy, TS0y H 4t DopareelE () ONeEing second

WIrngs a s 1J-0

. lLike ttern becones 0f atioq of a line w.dt

cirefl $5arq 30 90 RS BECEIGR, Wy 6 R eb P FopietosliS ot and e

connk@@orMphrts FhofSthe Airkiocivdulitl bdagd uhd the) canrbedon) Pard188 &ifrthe second

t.he nunber of thg contact pqrtions by the non-]inear

circyf ppaigs(l are #ignRi GRE SEPFTROSH PnequRgRGAnaes taoueh ﬁp@?nnoseﬁing
adhésiv'g‘_ fFlnP§O %t{%? I(@zgf'[ﬁlg?l%el é:iu?[k-ga Dol o' kst tsﬁﬁéﬁf)?:slgg Sff.rg'tgcircuit

non-11 near on-11ner as snown

 boartlol 04 therntosettieg gehgsive fibms$Oodnd heeohd mérauit woridn i presebonded

| h [ Fi . .5 d 6. Wien.th
unddfitat 1o SSHOIRR TGHGRoRL Brnes i bRwtien fhé, FOMERLOR SRnA qfifhe first
circidit b&rd 20 And FECEHANSAHI0R Patts BV Ao sebhRl @tdudiGoalf 26 R&p (c)). The

invention can be acquired. The material for the )
thermosediing athesiive ifiliy Iapapbe heatdardinetedrin adedncgondhyd gennection parts
e 1N - Cu opper. . nickel and gold. Also, in
Ofﬁ&?8%%¥é%aﬁ%f@%ﬁgecg?ﬁ?ﬁlg&ﬁtrbooﬁ%dr?6;', the surface may be

fi Pr&B®dndihgrundsaipdt&canbe pdrédrined By OEihgrd Bdat DYoatleracapable of
tin, gold, nickel and nickel /%ol d two-layered platin

applyng heaband pressuss. sprcaseylsqkeal bprder and jcpranic heatibpndere dh using
y iy i _

he 8 58, SRS B ML b TR 103 | et vi e

thermbsgiting sdhesivie diln/isi dacad pnoc bes hedtewnddctivh sugmmhachiasra quartz

met hod the . inyention. Fjrst, a first circujt boar .
slasip P boiip end 5 PR BidkPbicA bt e (0 Bspicpress bonding
unddrFial) P18l BEthe! RRE 89 ReEHATLEIRT bdHrd ItYIthe DPBePhead is

substrate 1 (for exanple, resin film is prepared
pref¢reblyp effedtyd Wexet heai-resistonid elastic sheet such as polytetrafluoroethylene
(PTFE) film or silicone rubber. If such an elastic sheet is used and the circuit board on the
side of the bonder head is FPC, the resin film the FPC is pushed at the press-bonding
under heat and a stress (spring back) is generated due to deflection of the resin film of the
FPC. The FPC holds the deflected state after curing of adhesive film, whereby the contact
pressure is maintained at the connection parts and connection stability is elevated.

Press-bonding under heat is performed by compressing the stacked body with a
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circuit board 20 to which this first circuit board 10

is to be connected is prepared, and the connection
w@a0we0B9nf the first circuit board and the coPtiEUS10061023997

parts 33 of the second circuit board 20 are aligned

and superposed one upon anot her through a

heatbtd @EPRRL t TROteAdeRiNeCadd HridsBR 41SthePrdsBbbndihB&inder heat are not

~ resulting stacked body of these supeérposed first _
limited rand itheybara rdgtenminedria rageaydantce ngithathe e ssin €ompbsitign, cirthe like, of

sgcond.cirguit -board 20 1S press-hbo L er _heat t
the GEESRY il QP PER eoshCiel i aRE. At REES Y R R s fofgned o
aboRaANLEC 3r &fors BEd thk BE curelfa€ Hbdut 138 RE 250 @gdrRtally preferred. To
connection parts 33 of the second circuit %oard ﬂb

heat(lgmingte(in)advarkieghe hdrastisdilm orythedirewit beartl presgbonding treder heat

s perfirog B B pmpaatae oF J8BE an0 Srbor F BOsRREmS of 1 1o 10
seconf£ 88d? AN RUrdRARI0 RERDOCRTLIFS P iHio eBEhdAY, HS a@kbsRve film is
heat bonder capabl e of agplylng heat and pressure,

softengd land bopdadste the first isnauié board dut evring heteeh slighohydupceeflyand the
using t heat. bho a ck..of [rst .a second . .
ey Dippafags AGREnedr AL REGife SrtRabdiBh, Bl BRRGR birut

board¢ipesd-bendingd whdes hpdtds petf@med tb owndietturingnd uatinpature of 150 to
suPpor t such as a quartz glass, a heated bonder head,

2505105 |fpee b seaead 50 sevsead miputehendst apressurg 0E20Q 02,000 N/em”.
pr -bondi er. .o Press- ' . hilSt .
or BB ARt AR B30 DRE, A8 RGO el AT R described

belopv. el;]netha bteﬁflﬁfiﬁeaﬁ‘?fal, ¥ it}&nﬂﬁieietatg 5dgas$isé )ﬁnh clehaﬁﬁhg: a $ép@etapable
such as pol ytetrafl uoroethyl ene (PTFE i1 mor
of beng it iE rheater &l Feriin dMREYIPRITS AR 0eing (e wiga further

heat%__{‘)% fideC Uitle {:égﬁlrﬂzr p %}m s%iﬂgﬁingfanﬁhtﬁe 10 glﬁ%g tb?@;%rﬁc% is a resin

the resin fi e FPC I s pushe
confpindxees bath red thegmopldstic beraporent] and st thepsos¢ipgi cvgnpivackt) Insa first
bg nerated dque to deflecti,on of the resin fillg of th ¢
cm ety the Bermgsqiening ands feppeetilieafSih Ay Soupi Mgty of a
therRGPRSH fesfd bAA AMIREBBEHHRErEANt 36 ta RICBAS Winfbodfinent, the thermo-
mal nt ai ned at the connection parts and connecti on

softertingi dnidt glemosdﬁém@tretin Pepske pornbirmyseititerrebigamadgied with a
' . d ey
RS E PR AR B R e TR R e o

polyRassEcloasehdilifiet dpsxyngain, alrethdahird iefbodin@ndiHeh@ymes-softening
determ ned in accordance with the resin conposition,
and ghermpeetiing eesingmay Re aRMEBeREsin haiinges beraesetting grawp such as an

Ny : . : : .
cpoly BB n WEIGle Efteudl ofd My Riandc S FmhpS K SRE botymer
resifh mcRHO @Copslygenef aethilenpamt gdycidgl (mkth)aastatd. ami nate in .
ad nqg the,adhes've.f;épwgg the circujt ggard, . .
pr &€ BEmasatingnafthesive il hafefap heruspdan %é&??ﬁg‘memlon 13
pref%?ﬁ?/e% @ﬁé{%l%sé%{ingalaﬂhgsi\%%n{ Badidl A ikQsitd JFemf0l 0926,000B Pa.s at a
0
temperature of 200°C. The term "viscosity of thermosetting adhesive film" is determined
from the thickness (h(t)) of a circular sample of an adhesive film having a radius a (meter
(m)) is disposed between two horizontal flat plates and is aged for a time period t
(seconds) while applying a constant load F (N) at a measuring temperature T (°C), and is
calculated according to the following formula: h(ty/ho = (4ho’Ft)/(3mna’)+11™? (wherein

ho is an initial thickness (meter (m)) of thermosetting adhesive film, h(t) is a thickness
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seconds under a pressure at 100 to 1,000 N cnR. By
this treatnent, the adhesive filmis softened and
whoeovdeakobd the first circuit board but curing pPOEUSDING023997
slightly proceeds and the thernosetting property is
mai ntai ned. At the tinme of connection to the second
(metel (Y df dAB&iwh ik @Rsr PQRELIY FUB @%ach@t tliSa Pl rmad(seconds)
to conduct curing at a tenpérature o 150 to 2500C for
passtd efterlimpesiog thetload Eyrrisnih viscoritydBa.shatéhe mepyusiogderepahture T°C,

200 2,000 The t ettl adhesive film
andgésra gls( eieﬁgynéngéléwoﬁﬁg ’E‘ﬁ) be descri bed

beli®e gresehtidvaitRHEHe Visbosiy is%efef’ablﬂ"ﬁ[l%@ﬁﬂ theGange described

adhesive filmcontaining a resin capable of being

abogofor @Fﬁeﬂblkﬁ)hmlg trasonsd When thevisedsitytag @pé?(éuzuﬂéo &ag or more, the

V\,h t ted Th
adh g} g e BrEEI D et S e S £48 T B aF s Lgndig under
heatdt 1 $$1d 25RO AkiRds8 gsﬂmtgfbaek bﬁs&mi@% AN ERORVTSn &R of FPC
a thernmosetting conponent. In a first enbodi nent, the

can fbh ecrhmne;bas éeﬂcngedmbovdq emdmncqtmg stasglity cmxybd:)enzantamed For

exarplgs 10t fhe 18t LTS Bt oI PARHE S B AS0 TR e esity of
the %@SI&Q? zig'hb\f {Pﬁo P§§IOE] migH¥ aPQO@’d %05@9%&{1&%;55&1]&}9 is ol%talned If

a t hernopl astic’ &onponent
the Vlbﬁ)srtﬁic)if rthd adhiebiee Sdmondo® l’[tgd)dth@&ﬂtmlcaﬂlbadﬂrcﬂy pushed away from

ycapr ctone dified resin., In the third
be“%% SRS T RRRASSHDh ARKLC A R P ISP is applicd.

nEien Vlg&%ﬁ? &F&hPUdKEE Ve TR 3 M(bdq Pa. Jrhﬁ5§TQIS 9‘)6‘*@ Sconpection

group such’ as an epoxy group TH the basic structure o
betwaeeh immdnprmsd:anc be establisliedabyp | @essdfonding humiep die;ttmllt the pressure

resin incl a .copol yner . of, et.hyle
descfiEd Aoty JhEuThing 8 OEORBSEE PR S ArECRYiEha Tiny ey ovitin the
abox?éad‘esbﬁbe‘dsl%ﬁgé Nt {NEFERASE ARt amh\n?r&ir@anlaah&ﬁ\eef %ﬁﬁah}ﬁfaa curable
t her nosetti ng adhesive fi I m having a viscaosity of

reSllt@aQB-SUQG Pa.s at a tenperature of 2000C. The term

et S PR 1 BRI RN EaE PRpos ol el cah e guigbly used for
the 5@1[’6@1\/@ f@lfn an a&ﬁb@ﬁds’éﬁm@l Adnekiny '(‘Bﬁlpasmaﬂldéﬁtaﬁuﬁ edprolactone-

(m) is disposed between two horizontal flat plates
modaﬁmi icBog aesipor Sach i areheraaseing IBeeisn Rompgsitioa usually has a
a t
orysPARIS plihe? 0ol SRE b s TRESMbEbheso soppprises
caprblactonedntuglificar epdxey. rdsid )(hderemaftér4kmﬁ&m).és( Bytrect) 'fd) Jas1d 2modified

wherein ho is an initial thic (et er
ePo’gyn fokat the fepin greeeyents | The mﬁ%?? Fgoxg( @W&@Hé@@ﬁ@ﬁ’@?’?“ate
ﬂexﬂa’fﬁ% of 1RABRShYSHidd TBESR bmPEGRGTHSmdFcdrS tRerb®PAmprove the
(N5 1is atinme period (seconds) passed after

v1scb¢tpsasi pg)ptlh}e dfodic Ehermopesting \adbesiwd. t yBy Peirtsy eoff thiseeffect, the
therthosettin mg A etsi%%g{l %teunrngde-rg)%ave cohesive force even before curing and can
express adhesive strength under heat. Furthermore, this modified epoxy resin becomes a
cured product having a three-dimensional network structure when heated, similarly to
normal epoxy resin, and can impart cohesive force to the thermosetting adhesive.

From the standpoint of improvement of the initial adhesive force, the modified
epoxy resin usually has an epoxy equivalent of about 100 to about 9,000, preferably from

about 200 to about 3,000, more preferably from about 500 to about 3,000. A proper
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and a is aradius (nmeter (m) of thernosetting
adhesive film. In the present invention, the

wok@cosiody is preferably falls within the rangeCT/US2006/023997
descri bed above for the follow ng reasons. Wen the
viscosity at 200C is 100 Pa.s or nore, the adhesive

modiflddM Ry ﬂaﬁﬁ%a@inﬁgm&h%@ @f)d)ﬁc/?' Qhﬂbalgﬁtsﬁoﬁrﬁlﬁeﬁfallgh@vailable, for
short-tinme press-bondi ng under heat at 150 to 2500C, a

exanytle.c§em( BpicelnGhermaiskl Bfdusieiey, bid. ngderothdettadscrdmm obPlaccel™ G
.resin fil f..KEPC can be obtai ned as descri bed above,
Senegﬁgorcegﬁlﬁlgggt gégf)st ability can be maintai ned. For

exqTnP! e therhpbettinge I @dhdsivd | McoBpdsitzin mT%)féférﬁMy contains  a
palyi m de filmand when the viscosity of the adhesive
melamipgisogyappyc pacid opddite Gerepmdigr, sgieHmeHnfeleregn to as 2

" il j {.al AN L SiE L.t f . .

melagﬁes/lls{)/é%P [ Cm(gllt?ltg1 %(gﬁoﬂ Ri hl,n ?ﬁg&k@‘éﬁ IVJcl:ﬂ/alnﬁl‘geltnﬁglrﬁ d flyepoxy resin

descpbshasbvaway ufefid mdlamhimeépoopamett aid cemplex $s ¢commbreially available,
conngect.i o arts eve n a hi gh essure, i s applied

for BRI HEm NBLBLS HPIGHS msmfﬁgt@vgfﬁfﬁr i trade:2gmtst NIG-600 and

this & effE3Vedbr 2L ning I BfinB LSS WEIRKIVE WIEHOERI0R, pRReRfhg the
est abl i shed by preSs-bondi ng under heat at the

therposetiing edhesive raobwasitibn ieom Repsing tarkndpeator pprewsisinast thixotropy

adhesive filmhaving a viscosity .wthin t .
befofi i Bty L HTiRGe ol SRERbuh 8 Tuldlfapt g rgrmosetting
adheBHeoaihosigiba S i &rd@ b Jréveng embeitiled¥ng aft@StutingOwahout impairing

B-stage. In particular, a thernosetting adhesive

thesg ongfbasts | oet hiereessiting s arhesysy Gew@ofiden | MBaydhedtae  the
. . .ne g:.a

e P LD SRS S Sl SETRASIY BB 1 1,240 gors by

weighheprofesatiy fom 2ddh @80 pertc byppesgitj moreusraferdbly fimsn d to 50 parts by

.Cryst i ne phase, In at | t one enbodi nent, this
welg%t,m iM P#E ‘é@‘g@c‘bj[nrfb‘? F’@Qgﬁ’%’g LAY BPAct one- nodi fi ed
e Prg“ng thé&RHoBethifle Eﬁie@ﬁ/fetc%hé)?@ftﬁﬁh I8 Stréiffie kidichy j?_lﬁge}ﬁto connect

I f1ed epoxy resin") e mai n conponent.
the ¢imgitfioatiisép aeymalasst and aroreensacen hppwrepsp dhas the cured product can

flexibilit the t her tting adhesiv B .
be soERegRHprAEplely T dpa PR e SOag Bt By FATREE I i Inode in
whidhethehgéseRERtddhegverid Reidve a cBitroligdtwey. of this effect,

the thernosetting adhesi ve can be nmade to have

coffesise af errelagippermndiiinde cpowY Aesiarag tien therppistiing resin, the
then%gg&ﬁﬁégdhcégﬁ/g %gfngoéiﬂglg Ena%elﬂf'thelj: é{)rn{?fﬂ?ﬁwrgm {aS%iSresin to enhance
noalt t1i ec u

epoxy resin mes a cured product having a
the flepéie rapiertenThe teain "fegaivapripaty undans ebilityesuch élztt @fter completion of

comssRE; e BEFEE 161 EHEDE REFIHD 08t 1R e ABd cpBasction can be again
performed. In the present invention, after connecting the first circuit board to the second
circuit board, the first and second circuit boards may be separated at a temperature of 120
to 200°C and the connection step is again repeated, whereby the repair property can be
exerted. A thermoplastic resin that can suitably be used here is a phenoxy resin. The
phenoxy resin is a thermoplastic resin having a chained or linear structure and a relatively
high molecular weight, and is typically formed from epichlorohydrin and bisphenol A.
This phenoxy resin has high processability and facilitates processing of the thermosetting

adhesive composition into an adhesive film. According to one embodiment of the present
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From t he standpoint of inprovenent of the initia

adhesive force, the nodified epoxy resin usually has
w@roogpa20y9 equi val ent of about 100 to about 9, 0BOT/US2006/023997

preferably from about 200 to about 3,000, nore

preferably from about 500 to about 3,000. A

1nveﬂﬁ6}PeﬂhMEﬁﬁ&@tt§)%°§dhe§1@§|d'@)nﬁfé‘éitlﬁﬁ SoHftdin@ Ah& @)ﬁéﬂoxy resin in an
equivalent is comnmercially available, for exa

amofurtorf Waall e |fradh d i to 00| prafigdyr Weight, Larekerali &omy g& tg PAQ@arts by
Welglhg Der (1)60 ?f'i‘ C%ﬁgx& oﬁh@?nod?ﬁecf {poorg GEGNP ITﬁis 1]9590%213% tﬁg E)henoxy

rmose SI've “compos pref erab

resirfcaiitfeasfieotiél$ @mdefvdrdompaﬁbld vatlﬂthe inddiftsdedpoaf kein and in turn, the
sonetinmes referred to as.a nelan1ﬁ§/isoc nurlc aci d
modiidn (CBRXY  Tepine 6 MrataisRtivaLlY nprewented direme flesdingy opfdrgm the

thenggﬂ% ticbfcﬁleﬁgg ¥6m P&‘IH@Ff thgﬁlﬂgﬁq rﬂ%{}? X e 11 Eax?f{ﬁe%mne with

I's commerclally av rom
the d\ﬁrajsland@tejﬁtbeahmdifmd @poxyi @sin desatibed mbieve totfertheraamhamrthe final

of 600 and, effec e for t he he
coheSHer s eteEt Ty LApeeny S bbs st ihende bl

t ek B89 B81nkiiog vadh 88 idd@}ﬁéiﬂ@fﬁ’t%sbf Itm Iﬁén@ﬁ}; ¢S U8R ribak Kbove, the

due to expreSS|on of t'hi xot ropy be ore heat curi

n
thermngktiinghadhesiva g:onmosmgn enagiansiopallo frrthed contaings 66&0@3 CPoYy resin
t.her noset 03| t

(her%lp% eérr&ong:hm SPPB I¥Erre] erreg QA an Ieﬁ@xy %etlgﬁl L $hist egxox?f resin is not
partichRE§ 1RhiteRicdsIong Hetht bepes eid pr@@n&ﬁh@ﬁﬂl(ﬁﬁlsmw tE)Qinnples of
may contain the nelam ne/i socyanuric acid conpl ex

 the eppxyFetinthasfcan dgaised inchusi bisphgnal oh-typs %pooxwe% lgmhenol F-type

ool 5 e O o 430040051 A5 e, coons

resn’gycma)lghdsvcﬂik -tylpe  epaty f resnh dimxgner epoxy. r&8g glycidyl amme resin,
t her nosetti. ng{ﬂadhe ive conposition.h stren

aliplagicrPORE ATy WPBAISE SPRONTRS SRR FOSOATIE PHoh an cpoxy

resif 9§ P&dilySendded 'Eﬁfn?%é Wwig e pkdHo’d 88n tdidiladiy @0 Ghe @tbdified
product can be softened when heated This is possible

eponemus end yearnely chleeds eout e thel themmoplastiro géhesiye gomppsigion.  In

seftin dhesjve i s cur
prt B e P SR e G B FRL Ay bond epory
resit hﬁéxmsﬁﬁtl STH O 9200, paftbl By Wg}npmetet proferabdn §9hv 60 to 140 parts by
conposition may further contain a thernoplastic resin

weighd, paiH AP parts he weeq@épf the malligd cpoxy; Pt i jspdyantageous from
the ﬁgrpc%%{ Yf AR qg%héa&}’esﬁ%%] Rethat after conpletion of

ion, the Sadhesi ve m can be peel ed of f under
hedh pamicmcgrtheptesm imentitre pageularlyer lﬁlsphmdl A Idurglychéyl ether-type
. presen ntion, afte% cgqnectmﬁg;t 5 Ci rcui "
epoyf%gsal ell eL é%rgﬁbmes referred to as a lycidyl ether ype epoxy resm ) is

preferably used as the second epoxy resin. This diglycidyl ether-type epoxy resin is in a

liquid state and can improve, for example, high-temperature properties of the
thermosetting adhesive composition. For example, when the diglycidyl ether-type epoxy
resin is used, the chemical resistance or glass transition temperature in the curing at a high
temperature can be improved. Also, curing agents over a wide range can be applied and
the curing conditions are relatively mild. Such a diglycidyl ether-type epoxy resin is
commercially available, for example, from Dow Chemical (Japan) under the trade name of
D.ER. 332. |
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circuit board, the first and second circuit boards may
be separated at a tenperature of 120 to 200C and the

W@ 0wi®eeipodn step i s agai n repeated, whereby theCcT/epmnne023997
property can be exerted. A thernoplastic resin that
can suitably be used here is a phenoxy resin. The
PheNQ¥dng @Rt hiayabé NRAUEP RS ARt |theri®Séting 2HHBEVE composition, if
chai ned or linear structure and a relatively high

desired anslimay bmlsgqhtfor thagufing rqaptiumaof the feppxie tesir. oﬂfhe curing agent is

not RGP B e RAREEHL A B BT AT bt can be

proviidied, e Frighs tHet stagipaih el enBarcdi €l lidad ResistirReathe curmg agent is
adhesive film According to one enbodlgént of the
usuallycoBigineA R AR PERING ¢fel tordmeps ey tverghtaifistable from 2 to 40 parts by

VTR SRR TRL 53 S54RSS0 BEp LU il o

the oo r2€ing. o ERBi@iplea raf thdy yurivey mdnt whérth dadObepaseisinblyde, but are not

. weight of the madified epox e Thi s .is becaus
imife i P GLTIHE A A PG ERVBTgE By e amide, a cationic
poly‘?&!ﬁﬁﬁt‘idrp t@aist Pint ReidaRm fcbﬁﬁoﬁﬁlozﬁi/d b EISsidRaARd chRpsidl: Among
nodi fie epoxy resin can be effectivel prevented
thesﬁ,raodwtﬂné@mldg isquprofriging ciréng etgenhbmawetlt hasabemsl viability at room
tem}i)erz{&ﬁré? ?L\:Arllsgon VGO{F #Eet Ezrﬂgcgin%aeg Iy nfglfe)ﬂg)?( ro?esﬂen%t%? ! (alring agent is
partRiRMy usefl fin GRSE bf laeﬂbsakao&@eta:t d high hempeahad o€ thdedhesive film
final cohesjve force, heat reS|stance and the |ike,

afteppuninge i he dhigswet Ime LyHas agent) isavailable o5 pspmale diem Nippon
Steefchlni 2 b PERGAGADL ol napld\1 1BREROXY resin descri bed

above, rnmosetti ng adhesi've conposition may
optin dreaﬂhhxyndsattmlgadhenm ammpcmtmg am drgapiexparties ican be added in an

he aft r SO ferred to as . an."epoxy ..
amclgCoiELS ® 1ol nar oy B aaieh B Y RPN Ryt ogaposition.
By ﬁi\% ah&’ﬁGn @% aﬁ r&?ga%fcoﬁﬁ'tlélfs Whige e @@s@@%xﬁlﬁﬂﬁﬁfabt%"ﬂhﬁlty, the organic
obser ved nE_ of the epoxy resin that can ed

partickangid i ﬂm‘e ol am-rtcwpeg e‘qbfbsz yhemgplﬁstwmdélpﬁeﬂ gomPosutqu Also,
bi h I A di d th t
e RSP S SOR AR A b SRR e s

or sEMalckuit Fird &P eyir A@Bjt of blvifdrangoefResyird, ®at éven in such a case,
ycidyl amne resin, aliphatic epoxy resin, bromated

the %@@ﬂ@pﬁe@@,ﬁtﬁd fram Howiweiand cerfinipgan air Bable. Such an epoxy
r e%}famé + L)}’gt n]gagrﬁag gﬁﬁ’éﬁpigh'uﬁe E)af’ﬂciég &f‘h%?gﬁ%%}’ styrene-

resin epo resin a
butasltmed)akeﬂ b‘bﬁﬁ,d SStﬁahe-bntamendsvfecryhe r rasm agtelamniael h esing e melamine-
osi ti articular, the. ther etti, adhesj ve
isoc§HBge] (g DNy Sha; G hGoDBIFH R0 B R spltone,
f Har RBfohS, JBI Solyarylate, liquid
pol S?tgfﬁgb O%E&y f ? %m ggreflfgr %40r palr0 ts %My]yv\tgllbgﬁpaz perﬁ0 }()ary are, A
crysga polynisy, wleﬁlghasedfremh endrethylcne-dciyp osgolymesi. nlheasize ofiths particle

I.s advant ageous fr.o
is not greater than 0 um, preferably not greater than 5 pm.

Example

The composition shown in Table 1 below was coated on a silicone-treated

polyester film and was dried to form a film having a thickness of 30 pm.
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the standpoi nt of enhancing the heat resistance. In
practicing the present invention, particularly a
whemploaned A di gl yci dyl ether-type epoxy resi nPCT/US2006/023997
(hereinafter sonmetinmes referred to as a "diglycidyl
~ether-type epoxy resin") is preferably used as the
second epoxy resin. This gygkycidyl ether-type epoxy
resinis in aliquid state and can inprove, for
TableXaRpsie Copipgkitioanper at ure properties of the
t her m%WWE@%Men
the di glyci dy®mpenest -t ypel| epoxy Fastsiby Weighted, the
chemicpl_resi StP908e or gl Ass transit3®n tenperature in
the curing atDBRB32Jh t enpgrat ure can3dge i nproved.
Al so, curing agepts over o W de rangggpcan be appl} ed
and thecuringggpnditionsjare refatiyghy mid. Such a

di gl ycrdyt—et VS gdoy PE €PORY TEST T T S,CONeT Tl atty
avai | aptes—fHaor—exarpte—FrombBow C.".cg.“(lcal Japan)
under of DIE. R 332 A°¢urj Ag—agent| may

be added to t héB¥her mosetting adhesi®98 campasitioh, if
desired, and may be used for the curing reaction of
Ph t he esgo_xy resin. The curing agent is not particularly
RPTEY in its anount used and its kind as |ong as
desipsed, piodeeddsbE dvhie Kk el etitd. bikimberoiVietd3e® molecular weight:
st andpoi nt of enhanci ng the heat resistance, the
cudif#f0agent is usually contained in an amount of 1 to
rts by weight, preferably from2 to 40 parts by
Epo’&ifegﬁ‘r, nore preferably from5 to 30 parts by wei ght,
pe DERB32 ppotiscedybyviRowg ldtheimical ddpah Lod., ¢doy epoivylenedi7as.
Exanpl es of the curing, ,agent which can be used
Polycaprplagionempditigdenosy $5%i t ed to, an amine curi ng
agefiop, @Bd@c&ﬂ Gy 35U OHdRricaA TifuSY RO 4 1ta M Sky RufRidn®Ni $50
pol ynmeri zation“catal yst, an i mdazol e conpound and a
Bis-imyitln@#uorenconpound. Anpng these, a dicyandianide is a

prom.si curd.n ent C e it has thermal
st %ﬁr?‘ap%‘%ﬁtsgr@%élﬂﬁ%@ﬁrﬁ: Al'so, for use in the
MelRhBRecyhmi¥RHcidddmAef:| uorene ami ne curing agent is
parti cu?’arlé useful in view of adhesive force at a
i)

hi MC168Rmrpanagd dydNissand heareals Industripsnldd-t er curi ng.
yorene am ne curing agent is available, for

Acr%lgngxr&% ee', from N ppon Steel Chemical Co., Ltd. under

t NEXII23d4, KUREHA PRACALOID BEXk, produdeddst Kurtha achieasicaldndustry

C?T%?}Siti on, an organic particle can be added in an

a tLtdf 15 to 100 parts by wei ght per 100 parts by
THP’?Bit&fbﬁxg@EoerQ{? adhesi ve conposition. By the addition of

an organic particle, while the resin exhibits plastic

f | dihdiftlgn, sot foemed gasiteat-treated at 100°C by variously changing the treating

time, and the viscosity at 200°C of the films prepared was measured. The viscosity was
measured in the following way. The adhesive film sample was cut into a circular shape
having a radius a (meter (m)) (0.005 m), the resulting thermosetting adhesive film sample
was disposed between two horizontal plates and aged for a time period t (seconds) while
applying a constant load F (N) (650 N) at 200°C, and the viscosity was calculated in
accordance with the following formula: h(t)/ho = (4ho’Ft)/(3nma*)+11™2 (wherein ho is an

initial thickness (meter (m)) of thermosetting adhesive film, h(t) is a thickness (meter (m))

12
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particle maintains flexibility after curing of the
t her nopl asti ¢ adhesi ve conposition. Al so, heating in
WO b@7oaepect i on step nmay cause evaporation of PEEUS2006/023997
noi sture adhering to the first or second circuit board
to incur activity of a water vapor pressure, but even
of adRsRH
g PSSl B Bl T XA BOpAGTLEL e fed st
1mpcpmg thelleachBigrds arvidcosity (Pars) atthesmerdsurng jdniperatesi TC, and a is a

enebta ene- based resin,
rad11§t( eé‘?? h?%?%eg‘eg?&heélvﬁéﬂm mel am ne resin,

MelraE&aits Ae%ABWA & BatiddWeiow.pol yi m de, silicone
resin, polyetherimde, polyethersulfone, polyester,

polycarbonate pol yet her et her ket one,
pol ybenzi nmi dazol e, pol yar $eled | qui d crystal

Tablf g iy Ol et S IGAIPERR & nat | g eat er

R 4 R T R PG
e—€onPoeStt YO coatrea—of—a
SSH pnl yest er H-m-and—was |0or~| to form

film havi nﬂ6g thi ckness of 30 nmm Tabl ‘:1 817OT;1hI e 1:
Resi n_Conposi b2on Phenoxy résin: YP50S. 2#%duced by
'oht o Kasei C65, Ltd., nunber average n#l3Oul ar

\ei ght: 11, 80@7Epoxy resin: | DER332, progwoed by Dow
them cal’ JapapoLtd., "epoxy equivalent: {lyfo

(el rycapt ot ACT GEE= ﬁDOITI ed epoxXy TEesIm 234% proaucea

Aol ol + ol

DAl b.CI \AICI <Al I IIUUDLI I o, LL LY ) C @d:qb“ Val CIIL B
T~’3>5(;)—B|—s--a:m Fine fluorene-BARL—N-—ppoh>ot-eel

emcal Co | 9pt d_Mel am neli an\/anurr 5307(?% conpl ex:
MC- 600, produced by Ni ssan Chem cals Industri es, Ltd.
AcrA}i Fﬁé:r badhg: olEXL 23 m—tmmmlmmﬂmmcmcwprwmgéc(mckel

havmg theteon golgl']p‘iertplngil consw%ng ofX corrugated wirings that were formed in such a

urT‘l'lﬁ{g-ﬁ'\\lh

fashion that a pitch between conductors was 0.3 mm, a conductor width was 0.05 mm, a
conductor-to-conductor distance was 0.25 mm, a conductor thickness was 18 pm and an
amplitude width of +0.15 mm, was prepared as a first circuit board. Separately, a glass
epoxy substrate having a pitch between conductors of 0.3 mm, a conductor width of 0.05
mm, conductor-conductor distance of 0.25 mm and a conductor thickness of 18 pm was
prepared as a second circuit board. The glass epoxy substrate had 50 conductor wirings
thereon, and respective two adjacent wirings were paired and electrically conducted. On
the other hand, FPC had 50 conductor wirings thereon, and respective two adjacent
conductor wirings were paired and electrically conducted.

These FPC and glass epoxy substrate were superposed one upon another through
the adhesive film prepared above by heat treatment at 100°C for 60 minutes. This stacked
body of FPC/adhesive film/glass epoxy substrate was press-bonded under heat and thereby
connected to establish connection at 6 connection points for each of wirings. At this
connection, Pulse Bonder TCW-215/NA-66 (available from Nippon Avionics Co., Ltd.)

was used and press-bonding under heat was performed for 3 seconds at a head terhperature

13



Co., Ltd. THF: tetrahydrofuran The filmso forned was
heat-treated at 100C by variously changing the
wo e@anozge ti me, and the viscosity at 200C of tPer/U51008023997
prepared was neasured. The viscosity was neasured in
the followi ng way. The adhesive film sanple was cut
of 20(?3@09\11@1 9'15&1" 298050 Qfx%séﬁ?é’ SOENAGd TS r@sﬁtﬁf?creafalde"@f)the sample
, e resulting thernosetting adhesive film
afters;a;lrphg wasn@asmexk €ohitied tvaben & voohnny | Aubsegueplyatthe samgle was

L5 oS BNt P kS SPE B8 ot e
there%%fﬁ?ﬁ@%@%%&%%&@aﬁfé: %% g{é&?lz\é’\’}etsﬁt B@ vgl% I\X%W' 4n measured. As

4ho 3pha4) + erein ho
a result, the inereasedh thdiesistaess vilnetes wWithin Z%f Oﬁ ﬂhe rlmtlale‘(&thllﬁh@ld it was

veriigiesBaepriReapt abs pRaibfibe. F s a load (N € is a

time period (seconds) passed after inposing the |oad
F, his a viscosity (Pa.s) at the measuring
tenperature TC, and a is a radius (neter (nm) of

t hernosetting adhesive filn). The results are shown in
Table 2 below. Table 2 Table 2: Viscosity of Adhesive
Filmafter Heat Treatnment An FPC having, on a 25
mmthick polyimde film conductor wrings (nicke
havi ng thereon gold plating) .consisting of corrugated
wirings that were formed in such a fashion that a
pitch between conductors was 0.3 mm a conductor w dth
was 0.05 mm a conductor-to-conductor distance was
0.25 mm a conductor thickness was 18 mm and an
anplitude wdth of 0.15 mm was prepared as a first
circuit board. Separately, a glass epoxy substrate
having a pitch between conductors of 0.3 mMm a
conductor width of 0.05 mm conductor-conductor

di stance of 0.25 mm and a conductor thickness of 18 nmm
was prepared as a second circuit board. The gl ass
epoxy substrate had 50 conductor w rings thereon, and
respective two adjacent wirings were paired and
electrically conducted. On the other hand, FPC had 50
conductor wrings thereon, and respective two adj acent
conductor wirings were paired and electrically
conducted. These FPC and gl ass epoxy substrate were
super posed one upon anot her through

14



10

15

20

25

the adhesive film prepared above by heat treatnent at
100C for 60 mnutes. This stacked body of FPC adhesive

wo Rdomiogdoass epoxy substrate was press-bonded uprdEUSIVe@023997

and thereby connected to establish connection at 6
connection points for each of wirings. At this
connection, Pul se Bonder TCW 215/ NA-66 (avail abl e from

Claigspnon Avionics Co., Ltd.) was used and press-bonding

under heat was perfor med for 3 seconds at a head
tenperatureof 200C with a | oad of 280 N (pressure 900
N érmgthod s mgbalbt epnmecting difeuib Poae C@H}P&S@géh% gieps of:

joini nggygﬁﬁr ?zyg‘c%ﬂc& Bba{rﬂ %hv Eg rcgllg cﬁm% igned to end parts

Subsequeén ) sanp e was c Rt B an oven at
t enperature of a8plyealan cbf acandudtol tvxyrmgs 85 :ﬁcsecdndoalﬁicult board

hours, there effecting accel erat

the resi st anB%“{}%ICG’én%Q né’@%? ASHE Eutroe rregg @nl?geg'ﬂffparts of a
the increasepiRailthor’ RBISEAMW RG] ewhRs Wid Bikd A@fboard is
the initial vaI ue"and it was verified that good

connecti on waensstedpl i shed. Jainms: 1. A et hod for

gtj éggllo gg&g%g(%l %nﬁécgt%ﬁ;]t? os@ lfimtd %{p& %nn%ogrﬁeto face the

oar av ng

connecti on pasiecss ipiteof §d eednPatiicit Poasd withraaihbinyosettmg
of conductor wirings, and a second circuit board

havi ng conneétliiesivephln deingsirgieats betavesn the spurglipy Parg of said
parts of a plf%ta(!“{c{%oar O;FQ&P WEL Ofnnidi ddn!“g s bP sé[i@'s%ﬁbéld circuit

said first circul I'S connecte I SposI N
connection paoird; add said first circuit board to face

the connectjon_parts .of said second circyit boar th

't hor nEBBV IR JERUIBY PENF nbaity Grostith getheat © seid
the connecti %rﬁ%ﬁétﬁné’fadﬁéi\@ filoh Shfffdidly highoRr ﬂﬁoﬁﬁl@hly push
the connection parts of said second circCuit board nd

appl yi ng heaawanthpadessive éilmGOQQItQi esi@birsécqlmmcqé &@Ilitgct between

d dth dh
i ah to-  hor SOSOBACHE eyt e Suraelh dHibl (g e and o

to establish aﬁbﬁcﬂ)f@lﬁﬂ{g o /kksibgt ween connecti on
parts of said circuit boards facing each other and tq

al | ow f gyheeaip fthf:gcqyxplu@tpéwggkg@ $pystitutiigesald gonngetion parts of at least
conduct of Wi I,0G8r GRASTikst WnhNGecSAd it ARNBEALORoRAN hon-linear

of at |ea
wirings.
The method as claimed in claim 1, wherein an area at the contact portion of the
wiring is 0.1 to 0.5 with respect to the total area of the wirings of the connection

surface.

The method as claimed in claim 1 or 2, wherein said thermosetting adhesive film

has a viscosity of 100 to 20,000 Pa-s at 200°C.

The method as claimed in any of claims 1 to 3, wherein said thermosetting

adhesive film contains a caprolactone-modified epoxy resin.

The method as claimed in claim 4, wherein said thermosetting adhesive film is

adjusted to have a viscosity of 100 to 20,000 Pa.s at 200°C by preliminarily heat-
15



10

15

one of said first and second circuit boards contain
non-linear wirings. 2. The nmethod as clainmed in claim

wda 2oomoa20e9 N an area at the contact portion of PEEUS2006/023997

10.

wiring is 0.1 to 0.5 with respect to the total area of
the wirings of the connection surface. 3. The method

as 16 tf g fleintbsEtiab Tesin ecﬁmanin\gﬁ%gma&@neqnbmﬁwe%@w e,
adhesive filmhas a viscosity of 100 to 20,000 Pa-s at

200C. 4. The nethod as clainmed in any of clainms 1 to .

3, Thharethad asatleimerddn eldwt4 pho, where spid theroeHHRadhesiye film
ca . - |1 poxy resin. 5. The nmethod as

cl géﬁélgg%gﬂg{eg? a?hhl% %\%%egrcg%%gg g‘?ﬂ& t her nosetti ng

adhesive filmis adjusted to have a viscosity of 100

t 0 TR nfilbdPa. claiated 20 @fy by pf elains haw 5] whereat the eabduvgprawiring

thernpserti resin contain ng, a captol actone: nodi f i .
e SR 08 GO OR O P PUPHEoRA 5| S o TGHEG DY tin,
Wh%BEl', RicRAi oA a&@@flz!i%%@ciﬁlbﬁﬁg gethe&dngldf i | m contains a

f 1 dor eneam ne- based curing agent. 7. The nethod as
claimed in any one of clains 1 to 5, wherein_ the

corddaeneshodrps claimed i eny one d dlaias clo i dcvheisip Hier conggction is
said circuit board is facesdreated by tin, gold,

ni 8%?“%6%aéatt‘?/%l?ﬁr%})’éeroe@%&t%%%‘lg'of ni ckel /gol d. 8. The
nmet hod as clainmed in any one of clains 1 to 7, wherein

t hg'he aest ADElaintediardlangdwidreia dferRaidafinst cirqiit i$ T0Oniieeted to
250C.. 9. The nethod as clainmed in claim8, wherein
af s@fl seegnd girquiitbasrd, cgid tirss apd speandedroul hogrds e sepagated at a

circuit I hehofH f St G it
SRR o0 A it PO R G5 RS ) g,
steps (ii) and (iii) are again repeated. 10. The

metlhe dnéthod laai ddthet Ninasmy ome obfclaimai Imso D, twheBein vih eirenin board

a circuit board_obtained by mytual l.y conpecti.ng said .
F1 Obianedch BEUINY CoRBsHneowi distiaud fecend sy Prads is used in

t el SRR Sphones.
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