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CABLE HARNESS BODY [ Field] [0001] The present

invention relates to a cable harness body that is
woaopased3of a plurality of cables and term nabPCTEISb®5912216

di sposed on both ends of said cables. [Background]

[0002] Recently, inline with the trend of

m ni aturization and higher precision of electronic

component s, circuiﬂ@ABE‘ f&#‘ 4 i ncreasingly

becom ng hi gher density and hi gher precision.
Hﬁéﬁfprdingly, means for connecting wi th one anot her

i ng boards having these mcro circuits are being

[oogought after. [0003] For exanple, small-sized

electronic appar.at uses such nDbi e y
e Ehepiersig | Thlat ety <R frhare odyptﬁlgﬂ%or%@&a%
pluf'elh Ut Labldshan %érﬁnna?‘rﬁéjﬁlmlb}%s@@@iﬂﬁﬁthl onds ofieid cdbidsng
type phones in which the first case and the second
case are bound by a hinge mechanism or revolving type
[Bashgmeadl n which the first case and the second case are
Uxﬁg nd by a rotating nmechanism Furthernore, in video

ra recorders, the first case having the video
CanRegenfl9din IaRdvithte send nﬂnmawnhatwnmgldthn@elr pregisipn of

crystal display, for ri sonet

eleplsartiel SRR GECHE é‘ﬁ%ﬁ%ﬂ? “E%Sd‘ﬁ?r %E‘f) R Y éﬂggr gensity
r Asind R c6RROERS Wl onb@ndthéswiring boards

am%#@cdﬁ?ggggPdgﬁﬁhggﬁggfirst cgse andéthe second ®
hawihg ¢hes¢ mioarcitcnits abeing scughtiaierse. [ 0004] Pat ent

docunment 1 (Japanese Unexam ned Patent Publication
[Oqoﬁl)kai ) No. 2003- 347005) discloses an electronic

app%ﬁ&&ﬁnﬁw anglesldrdeabhi ppaaretssueh bi mobilbphembs generally

di sposed i'n the first case part to a second boaég

& phones

havh wpugdwards mmgmdmhtyaﬁgmcm@fwtﬁ thessiy- Suchig
1nq?\é£e%8{§{1rr1gs %pgﬁ é%aﬁ &ﬁc‘% e Fifdh B4RRLE ¢ 1({;995'%@8@ st Qre bound by a

case part, said apparatus bein
hirfpRRAdhEnish, 6101Teablivﬁ@ t?}bkﬁplfdnestn whisk theafinst ease And ‘é@;se@tn case are
to the second case part with a first center axis

bog@hbjea rotaliRe gqeg}@ntsgb ﬂ@egpoqeoltna\pgqucamerwelcﬂr 15 &gif{rgt case
haglgﬁ { er‘g 88@%%5]508{[? Qﬂg fhe REIRE REUHAN ATz th@hg ] cfv}Pslta‘i Hlsplay for

axi s ectroni c apparatus di scl osed
mdi®ring images are sometimes bound by a hinge mechanism. Electronic apparatuses of

such shapes require means for connecting the first circuit board in said first case and the
second circuit board in said second case.
[0004]

Patent document 1 (Japanese Unexamined Patent Publication (Kokai) No. 2003-
347005) discloses an electronic apparatus that electrically connects a first board dispose;l
in the first case part to a second board disposed in the second case part thereby to support
said first case part in a rotatable manner with respect to the second case part, said
apparatus being capable of rotating the first case part with respect to the second case part
with a first center axis as a center, and also capable of rotating it with respect to a seco.nd
center axis perpendicular to the first center axis. In the electronic apparatus disclosed, the
second board is inserted and mounted into a female connector fixed at the second case

part, and a connector at the other end connected through a band flexible circuit from said
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second board is inserted and mounted into a fenale

connector fixed at the second case part, and a
woamsaaews at the ot her end connected through aChalsen06/012216

flexible circuit from sai df enmal e connector is

connected to the first board, and thus the connection

f the first board d_hoard b
el SREHRES CPOUSEY ARG 8P I Sopmpiop of the first board
adGhS RR6hd BEard IcEYbOEsthflgn&PNVeENt i onal connecting means
of a female connector and a board, and Fig. 2 is
[OQ%]spect i ve view showi ng a conventional connecting
me connect ar .and ard.. When a .
Femire ed e Gre{ REA R PagLa o " fe AP RUmEiat Fopieing means
offifsinaleeodlfedt@nNed aSkbadd ah@FIAYEs Bétspedifs We%hﬁﬁz‘iﬂg 4 éonventional
On the other hand, a cl i p-type connector nust
cona%mdn@ﬁs 8 &Wﬁmgomm apgh\g)bopwsh c%m«m &mad@ scanneator (FC)is

usfe@qﬁé B() = st 8’es?|%n‘é¢l ﬁg a§m %’0% a ar I1r%s %t?or néag%) On the

otkdrémhd Gmhp-‘qpa a@mieut‘be mus[ tsuiromityd oftd@06iink hobddq WB) beforehand.
conv onal conpe ans, as described above, the
Al el comecipEdic) 280 4l upesenBe O Hdeenes bulkyy
hlﬁ&é%@tﬁél&ﬁﬁatuﬁ%ﬁ' o?%lécﬂ@m%taw&&t’ﬁﬁ% of the connecting
part bul ky, posing a probfemt it cannot fully
cope vvlth the miniaturization of electronic
uses. Thus, it is an object of the present
w?&%ention to provide a connecting neans that can
ilitate electrical connection between the circuit

boarldshewunvttbrialceiheelihée] 4 RBRHalaYEva Rt &3 of a circuit
attain the mniaturization of connecting parts 0007]

bOA@ct@rb&Cﬁgnft%edd?ﬁéowpé@W comphicgipch sadalsp ithestirictue of the connectmg
r
PR L loF BEER IR A FOTBD: Sl SRl Bdgt o
dmmnnme@pwmumaselectronlc appar at us and t erm nal
osed on both ends of said cables, wherein
rrbﬁ%‘ét SWEI <§>ﬁ6°§ af Hletpé?smmamﬁ@%%?@ve@ AORPELEg rpgang that
caﬁ lfﬁ%lﬁtme%léé'tﬁéé‘l‘ b&mf%@ﬁ(‘}r{jbéfﬂgerﬂ'ﬂe @gaﬁ§b6/a‘?d§ ﬁ%ﬁﬁﬁte&’ gh i 8ectronic
surface of the electric connecting part
appiretis bhé cari attai theboinkaduriZa0008f cohnedmgi pagist 0 t he cabl e
0@@77 ness body of the present invention, electric
oAnection between the circuit boards nounted in the

el ecAdconiifg RNARIBHELE, thePrefent BRhlion PRKIFRE ARELIE Yarness body

comprising a plurality of cables for electrically connecting circuit boards mounted in an

electronic apparatus and terminal members disposed on both ends of said cables, wherein
at least one of said terminal members is composed of a flexible circuit board and an
adhesive layer on the surface of the electric connecting part of said flexible circuit board.
[0008]

According to the cable harness body of the present invention, electric connection
between the circuit boards mounted in the electronic apparatus can be easily performed by
thermo-compression. Also, since the terminal member of the harness body has an

adhesive layer mounted on the flexible circuit board, it can be miniaturized.
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t her no- conpressi on. Al so, since the term nal nenber of

t he harness body has an adhesive | ayer nounted on the
woheosinoae3ci rcuit board, it can be m niaturi zedCiBiSe@b/012216

Expl anati on of the Draw ngs] [0009] [Fig. 1] A

perspective vi ew of a conventional connecting neans of

e con r and_a board. [Fig. 2] A perspective
[B(?’reg%xnalﬁg éﬁ%ﬁfﬁ)@ﬁiﬁ lonal connecting neans of a

[0909P- t ype connector and a board. [Fig. 3] A
perspective view show ng one enbodi nent of the cable
harnF 1ﬂ)ody of the present invention. [Fig. 4] A
pers

iLew ip the vj of the term
rercarePivgoeh oL butetidiel e Rne e 1 Fibele cppegptor and
abdard.he present invention. [Fig. 5] A perspective view
|n the vicinity of the term nal nenber of another
nbddigréht of the cabl e har ness body of the present

the. v,
IP Vfﬁhghgg?crﬁvga v St er o anot %aﬁ elb‘%e\é%hge f“? ofl g)-éyiée
coa:raodter dndrartemsd. body of the present invention. [Fig. 7]

l'y enl-arged view of the structured body for
ar oﬁﬁ [ Figs. 8a-8c] Process steps show ng the

conng %Eﬂsﬁébt% tAgd s}fgwﬁ%gn@érﬁﬁ@d?ﬁleh‘mﬁﬂé Lk ndrhé - fbogﬂ' ofthe

perspective view of l'e phone conprising a first
prc:%ent:lmrvcntmrd and a second circuit board that were

con gr? t hrough the cabl e harness body of the

pr es nvention. [Detailed Description]

A perspective view in the vicinity of the terminal member of another embodiment
of the cable harness body of the present invention.

[Fig. 5]

A perspective view in the vicinity of the terminal member of another embodiment
of the cable harness body of the present invention.

[Fig. 6]

A perspective view in the vicinity of the terminal member of another embodiment
of the cable harness body of the present invention.

[Fig. 7]

A partially enlarged view of the structured body for grounding.

[Figs. 8a-8c]

Process steps showing the connecting method of the present invention.

[Fig. 9]

A perspective view of a mobile phone comprising a first circuit board and a second

circuit board that were connected through the cable harness body of the present invention.

[Detailed Description]
[0010]

Though the present invention will now be explained with reference to preferred
embodiments below, it should be noted that the present invention is not limited to these

specific embodiments in any way.
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[0010] Though the present invention will now be

explained with reference to preferred enbodi nents
woebwwj10368 shoul d be noted that the present i nPemiSLNG/012216

is not limted to these specific enbodinents in any

way. Cabl e harness body Fig. 3 is a perspective view

how n ne enbodi nent of the cabl e harness body of

C%%%wﬁpg?&?ﬁyi nventi on. The cabl e harness body 100 has

a p'F{ ad fsla e?gpe Adw bho@i o‘ﬁe eln%é&l?:ie‘éﬁ% ﬁi@éb lelﬂgﬁlrgslbody of

suc as a tlhexi bl e prlnte Cl rcul ern1n
thﬁpwb@rtsnmtlbmt Thecabde Idrnasaibddye 400 kasla plhtahS}h«)deaﬁlebd and a

e weyv that only one end of rn1n
IIHE BT suet R Ftle SPRc oty G s T pennbers on
bodi bels ofeyidleblany 1edholliEbRINE 'libbv@{?é}' thﬁ@&ﬂf ) 51§d &4 8E terminal
exanpl e connectors for fine coaxial I|ines

mempsts Blay beiarfiarible pisenitboarhasandrihaothesings be alyseof the gpnventional

|
o 41l By AL SRR 0, g 80 o2
ancadhestod lagerbyorsthe daifhadthf a@leldditicedbnaddiRgipag.3. | N

&a]:tlcul ar, however, when the circuit of the flexible
02 Hcuit board 2 is very fine, it is preferred to be

connget d)evy &rﬁ tﬁ@ ﬂéggﬁ%ll)éﬁlt 'anr8r2qﬁ5¥ 59 c%n%gt%@tg %Ql(agrtlrég or by

circuit with the neighboring circul
angidhesives Ippaposby, lovweves bihen dithdsuitef shectexdlsle @ircuit board 2 is very

fin R ] A0 EOTRHEN & B P e HEn6 PSRttt with
thathdiBhisodilg RIMES | Aan ic@@gi% ofthék plﬂ‘pbs% Qcﬁﬁﬁﬁ @ﬁgésll\yees ch as a

viewin the vicinity of the termnal mber o ano
thesprisseiting adhesive irmdudiag e eiprxyradbesiveontyy bé u$ddeanrlraq&ananent

figure is a coaxial cable.
CO%R%\?EQ%’&%Q%%S ﬁe\g@%’é@l S&Fh 8@561 PRE permt the higher speed

[o@f2]si gnal s, noi se reduction, and higher density. In
the cabl e harness body 100, the flexible circuit board
2 akdeChe SPSIPERtREPEY if tha yigiticelithe rminabpesdetief arw@her

enf¥od¥er@Bf @Qﬁﬁl’ef\ﬁ]ﬁm R drl 1@§ t E@gﬁzﬁ{ TG 1nﬁlée figure is

circuit o e circ oar I's vVery
a conxinkcaplee f Advaethgeaushe ccmal@ablesipmmhtha highah q&aed ®f ki@nals, noise

o e B b L e g s
an% g%)%b}aéa%ﬁgé; F{‘lgéﬁng@ c&gﬁgﬂgg %?%Blél@ﬂn% :’?}é %%ih%gsh - I ﬁﬂgrtﬁﬂlar
howayerbwherr thesirewit of thh flouible cidugdioard 2 Brvegy fime, etdis preferred to be
coffitd @%H Wil ar{ ektthesslvea Ensgrdgrotr(])qa?g\}eg shto% (Elrrgnent%sln{h tﬂle trlel%Lborlng circuits.
As an adhesive of this purpose, a curable adhesive such as a thermosetting adhesive
including an epoxy adhesive may be used and a permanent connection can be achieved
with such adhesive. An armored conductor 1b is also connected to the circuit of the
flexible circuit board 2 so as to be grounded. Connection of the armored conductor 1b and
the flexible circuit board 2 can be performed in a similar manner to that of the cable core
la and the flexible circuit board 2.
[0013]

Fig. 5 is a perspective view in the vicinity of the terminal member of another

embodiment of the cable harness body of the present invention. The cable 1 in the figure
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flexible circuit board 2 so as to be grounded.
Connection of the arnpred conductor |Ib and the
woheosinoae3ci rcuit board 2 can be perforned i n BCSius2d08/012216
manner to that of the cable core la and the flexible
circuit board 2. [0013] Fig. 5 is a perspective view
term nal. menber of another

is Iéﬁﬁ%g‘i%ﬁéh s ef@&%rOén Rigraaelediagnsgsy bedy effae ot bsfta plurality of
arani’e%rHthﬁbtor-mg l'ff%l?@i)@en]as#e?nﬁlg@w gle H{){Hd‘sm A ?(?éﬁ%%rgi.}n%{;g

cabl e erent fromt arness
coRégprtords omthemmuﬂ bpérd 2a| Thieyarmbredroondwdorckithieih dasbddh connected
ave be ass "j@){r |(‘tj)to et.her and bound to one
to %@ﬂﬂ? @H@ﬁ g Y§O5 T e circuit board 2. The
[o@1470r ed conductor I b herein has been connected to the

groundi ng conductor 5 by soldering. [0014] Fig. 6 is a
per dpgct iS\ﬂeDeVSp@WYerVIQ\M & (heoiicinity obthe tdrminad myendteer of another

ano nbpd of the ca rness. bo
erfF RGeS sERP oS Pol St the Bt ERRo R PRIH B fgure
is accmadlcablec atbﬂs Glffdrént|fﬁ)nﬂtlfefc@'f>1%fhtarrfe§§mdyhﬁ” 52 8 that a plurality of
har ness _body of Fi 5in that a plurality of arnored

argeied Fendrcgor Bbrha%glawp@géau@tu@drhgdy mraxomyg 6 on the grounding

AP T B U TR SPONE s e, e

strgetoreddiody forTgleuﬁdlngIbeMMS b60dlfirst prenenTasd Bgeddnd member 8. The
COHSL$ ? %ﬁéﬁﬁ irst .nenber 7. and a second nenber
firgiqpepber gt h shrelevatiga 9 qnd afigst operipg il o#ndotha sepoad mqnsher 8 has

a SOl d18validn 1@@% bR&on8 %ﬁgﬂ %g%?dglg v@ielﬁata% gﬂif\iéﬁﬂ%ﬁ the first

el evation 10 and a seco
cleyatidred estefs the gecohé opénig 1 2hml/the iseqond etavators 1@ bigeisahofikt

[ nd the nd el evati on 10 ters t he
opPHiF éTga‘;ﬁ?ﬁ*& tyRe O i %Wsﬁ@é%@u%?rﬁ Ff nngeiab e
coﬁmcbmaﬁserlsbwmﬁ&n ﬁﬁﬁ@ @&H&%g & ddR8si O NONEE Ble JTBRIRELAbR: 1 is a
wi t hout usi ng sol erlng or adhesive. Wen the coaxla

ﬁné &able with the guier diametetsloé eaghtdeaxinkcablet &fi0. 3imamret kess, dlfe use of such
h f h
sSR0SI O he i o Th e R eb O SH1 BT or

neighberirgy ¢ircmits,cfof exanpld) shihe ci’ﬁ@h@lﬁﬁb@*&d&rﬂ@ c4blé €atk 18 and 8% armored
exanple, short circuit between a cable core la and an
co‘éff ég conductor |b. [0015] The surface of the
[odls¢ctric connecting part of the flexible circuit board
has an adhesive | ayer. The adhesive |ayer can be
f or ibd S7:;\trlfac.‘[elﬂué~ thaelecte cafnettieg pdreod the élemlbtecmrcﬁntb:@afddaabym

ad}?eglavtgllé]}giﬁ.p g"p eeziv @/frelé lcz?.nr}( lgehfscl)rmrerg She sur agg gts the %ex1%¥e circuit

board by heating an adhesive film that makes an adhesive layer to a temperature where it

melts, and then pressing (thermo-compressing) it. When a thermosetting adhesive is used
as an adhesive layer, thermo-compression is performed at a temperature and a time period
under which excessive thermosetting does not occur.
[0016]

Preferably, the surface of the electric connecting part of the flexible circuit board
contains a wiring that has a structured surface. As used herein the term "structured
surface" means a substantially non-flat surface. Such a structured surface is set up so that

when it is sandwiched and thermo-compressed between the electric connecting part of the
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melts, and then pressing (therno-conpressing) it. Wen

a thernosetting adhesive is used as an adhesive | ayer,
woOhetenmessnpr essi on i s perfornmed at a tenperat BCE/UAD®6A12216

time period under which excessive thernosetting does

not occur. [0016] Preferably, the surface of the

el ectric connecting part of the flexible circuit board
cirgbih bairddo he gpmrieatsdiand therfdestric eqnngeting reagt @fdh¢ Hexiblemdrcuit board

o AR EAR B LA AN, pRRR 8 romoes,nd

thedgléade comtesitdn by 50 fovoadblypeforided) The ambweh Sdrfmd:an be
t her no- conpressed between the el ectric connectin

e e sbely 6 e ieceas e e 26pE0p hen, a widih

ctin t of flexi rd of.. .t he
ot PGB il aRricbpr 138 pinbaPofuBirithe ek Pt bodfa, ang
loﬁﬁﬁ@ﬁﬁhi B8a R?’aﬁtp%r Wu%r RiPnBYiaeth o109 ;lrﬁlﬁy £108686F 2900 kg (2-
connection may be favorably perforned. Thé structured

108 bkgf ld)@eum andde.ef Bl Wynmposade B30 NGl 0 (ph widd)i tAy/plofality of

[in oove_ parts w ch of 30-300 nm a width
preffu @g ng@urﬁﬁﬁurgqygcanggﬁgtﬁ%@é 3-50 nm per pendi cul ar to

the dh gidthe hahd, G4 iahothOAhEhns 3Mm: r@\ﬁﬂ%ﬂ& Joh?a@i oﬁﬁe @lectrlc

| oad per conduct’or with a wdth by a | oad
cophecking @arts gox Qeantpds) thegw kD@ ofwaidietistrid comnecxngpaN/of Olge Hienible

. W - 1980 N 10 I t t roudi

e o iy P P i e bt s B, Bt o

shé‘;{;‘e araidhesivéeanssilPbe Hidplaesd diﬂm*ghﬁerﬁibnécﬁ\x@ﬁreﬁfontth@reby enhancing
ectric connecting parts, for exanple, the wiring of

th%a@&ilaﬁ‘éPéﬂﬁreil‘?ﬁ%?ﬂﬁé‘é@thﬂg)aﬁér\’ﬂthcﬁach BEer.| exi bl e circuit
pard may be nmade finer in width than the other
ings. By making it such a shape, the adhesive can
easiAlyadiesive $pleaisaatovided mghé electnioconmgetiag pao bf thedlegibye circuit

t.he cont act of t e el ectric connecti.ng parts
Cf ﬂq@a@%ﬁ%wl@wer C[r@meﬂ S fhe aﬁﬂe@fwnmssié ¢ plectip Sounsshng part of
th@Elr(td‘teoo%chbtﬂé &nﬁ@&é@éﬂd H9 elE i c@fméclﬂﬁ {;]) gg mtegcable harness

circuit board. hesi ve ayer only
body gmidrthe adHeyive dm he U$edtfh1ethe ladlgsiedaymnnpretearatgy paidrmosetting

he ci it board to be connected and the el ectri .
sdhived Fhspaee Bribsatog SRS s S0l iy pEconneetion
evasl @sh 1gs E6poaed t&&@vaﬁéﬂrteﬁlb@faﬁ@@ £8tr\dnh@¥i8h. 0h the other hand, it is

preferably "a thernosetting adhesive. It is because a

rrefeaedidwbetioribe elgeiaisicornesting pat of bewcieuit board e be elyctypally
co &?e%catlatdcme gl\é 10\%’“%&0&1}1 #)%T &6t %&%ﬁ?hbtlé) ci ?(lh Vb%qa?dj 1&1 the %able harness

enperat ure a er connectl1 on.

body efetd c@thettbad by alidreo-dohprekieatiioagle trnkahiosgting Euﬁhe@fve layer,
the circuit board to be electrically connected and_ the
thesmestion eaghedemprggl ahqating withguy CFaé\aagmget e chreylt boasd i be

cohflectdiforGROFIEBR ARER board of the harness body, and the connection can also be
attained again by thermo-compression. Such a property is termed a "repair property."
[0018]

The circuit board to be connected by the cable harness body of the present
invention may be, but not limited to, any suitable circuit board. Examples of suitable
circuit boards include a glass epoxide-based circuit board, an aramide-based circuit board,
a bismaleimide-triazine (BT resin)-based circuit board, a glass board or a ceramic board

having a wiring pattern formed with ITO or metal fine particles, a rigid circuit board such

6
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body were connected by therno-conpression through the
t hernosetti ng adhesi ve | ayer, the connection can be
woenwveweby heati ng wi t hout damagi ng the circuPCThiS2006/012216
to be connected or the flexible circuit board of the
har ness body, and the connection can al so be attai ned
agai n by therno-conpression. Such a property is terned
as a silicep avafer pbﬂ*@lpe ratrpetal jopdu@pr coingedingqaittonibe peface, e flexible
con ected.b abl.e. harnes of the present
cif 0 BRED Shoritt BEI68 B SRRAERE any b Ll o
[O@MﬂCUIt board Exanpl es of suitable circuit boards
i ncl.ude a gl ass epoxi de-based circuit board, an
ar arf<IRinbRIS oA Biefhogof copRelng MctsbledeEIRHt bRl olilhe prsgent

intitioh S a}r&aéﬁgd Q&Jo?cﬁh%\}&ﬂ@ ofber Bf &b > i ?onfiggfbvvv\%trahﬁ’(iwi_&hart of

ceramc aving a wring patter
the.)corlmedztaig rhéthed pﬁtht: ipedserst, ineentiog lesti, a calile hirnassdboslyd B saving an
a_netal [

adffe Toierih i g pledtis CogneeaE pak A A e EGUE ol B prepared
(steg (@). le?e)ﬁ' BbRclf b(FHrd 90(6 ﬁHBet coRBédel 4 IE) 1s &a@%]@a]mess body 100 is

rél nbel OW a net hod connect i n? cabl e har ness
prépadsd, efid ﬂlh@lqgtres@mnecrtm@eqattﬂmf the £4b @bare&qglbadﬂ @00 and the electric

coffGpt B ehe “sonesed Fity hetrBRRa eflen PleddBilaluWtsiep
THeEY &ipkti@Posci dablle hatheS SO E 1A A8 I6e HIERY bHAf 2E0Vire theino-
adhesi ve Iager 4 on the electric connectlng part 3 of

commpeespedetiaramgh the adhgsive byar 4itoelpdrippllyronaert tha epnegting portion 3

or it S Uy I RO 0l s R BRNNE L F0 5L oo 20
(step (0) e cWiheg theaotherZndfof tHeecabRiilaencsabodys ) OhdlarlY Basathel adhesive
ks ab e Enmareont s STttt B 3B ey paress
boﬁ?%@ c rdrﬁreaéafrb e leir@mhare@@ #5a Qﬁgﬂerjcgﬁlp?&éiﬁfsﬁﬁilar to that

rcuit oar 200 are thernoconpressed throug
desmttbed iabevd. 2ylev, whendhebther erido] thq/cabdmhmntsmbbéy is a connector of the
connec on 3 of .the SS bod

t
cof pbfalpive. Db b satheledi A B o GG Ao guflaRethod.
In 289 wa$§! @R ultGbirds WAEBe ERcOehBY tIREhbRI hariRs 6ady 6f the present

har nes’s body 100 sinmilarly has the adhesive layer 4 on
inygpéion] ectric connecting part 3 of the flexible circuit
[OWrd 2, the cable harness body 100 can be connected

O'the circuit board in a manner conpletely simlar to

t hatTigasckcoherbssibovan bdbatormeti &y atheet idnider suehds afputsb teat
cabl e harness body_ is a _conpector of the cqnven %
bopgeseor ajcerampp hept bebiitrcapatic PbloAHBE ARt COmPISERAE b AR A igat bonder

Tl
filimnanelret silicone rubber is preferably placed in between the flexible circuit board that is
a terminal member of the cable harness body or the circuit board to be connected by the
harness body and a bonder head.
[0021]

Thermo-compression can be performed by pressing with a heated flat sheet. The
temperature and pressure of thermo-compression may be determined by, but not limited
to, the resin composition of the selected adhesive layer. In the present invention, generally

there may be preferably used an adhesive agent that softens at about 100°C or higher and
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[ 0020] Ther no-conpression can be perfornmed by a heat

bonder such as a pul se heat bonder or a ceram c heat
woanmdbanoxwapabl e of heating and conpressi ng. WheaTaShman12216

bonder is used, an elastic sheet having heat

resi stance such as a pol ytetrafl uoro ethyl ene (PTFE)

filmand a silicone rubber is preferab l aced in
for ydickethe cuttieg stersandieepesionaed pt hoRt HSQ"ﬁai%’f -a terninal
[00 er of the cable harness body or the circuit board
be connected by the harness body and a bonder head.
Adﬁ&?ﬁe%yégher rrg ;:lorrpr eﬁ3| on can be perforned by pressing
Wi a heated flat sheet. The tenperature ressute
of Nels ths-adbesivedaxardar Wigyn He epestionfd Zi’%‘i?‘,%{] 53 pody of the
prelge':dﬂilﬁx%gtittn? is delFiegS 'Tﬁe GONRRR14yeP Bn Ue JubBcs6f 96 eRBtric
esivé layer. I'n the present” I nvention, generally
cortridetirgs peatyofihe flexiblercadoliy buarddn &he abiledwimess bebhis nphsrecifically

f . .

1im§tgqi :ag %gt%té r'gcacglg ﬁte ﬁérg%g}eag)ry::ﬂg he [cogﬁﬁggsg%%‘g%\;&g%ince the circuit

bodrd 98edecRANTThY Barh@¥ Bod N8k the préi@nBidh@fionas bidieiged @ baissed at
I'n the connection of the cable harness body of th

e
highrtersperatuiinemtelestronis appaiohishié &t deshied dghtdsaglacsivgayer higs heat

th f f t i € ' .
respofies pive e Con « sy atpFyARANF bleRd g cntingsdfing adbesive
compbsiReeirhprizald yrekinthitedftas Wasithaatditd acarnaihéemperature and

connect ed by therno-conpressi on. However ince the, .
curgs by: irthep beating o h Ex PEHI IFPeIMRCHBPITEQ b%@ empppsottening and

resent | i i i .
PR (U YA o SRR o RS dtind,

thelagettinpecasoasity dn Itleeyfust dspecthibatharmobeftcaingangfthenmosetting resin
t he adhesi ve, | '

dhesi.on. Thus, i
car e FUSBER T 1R R Fouh it BFBRoE BB run g ¥ popd aspect,
thel ‘ﬂ%&gf}&?ﬂgt N BGRB8 rbéin Baif B & BlefnbRIMAY BEiuEat ABsibeen

cures heating so as to permit
mddhfiedwitlc o tiprmeplastic. coByrment. tAseameeaivied the segqad aspect, there can

be gAY SR0P ErEoRosne e S0t B8, NI AR

thdrfhobdTeentdd sd tR&GRRGéHIng Reid hersersdljaai legndading a thermosetting
thernosetting resin can be a m xtu

f
graupetuab p$ ais enoxy reselimindheibasic #BCHES g’{[&pglger%@g]aﬁt_ic Jesing K an
second aspe £ h f ' '
B BIPEE BT AL S e s

glytdiilfrh@hhaedyldie.a t hermopl astic conponent. As an exanple
of the second aspect, there can be nentioned a

[O¢Slycapr ol act one- nodi fi ed epoxy resin. In the third
as p%{henrngfetting adhesive composition that can be preferably used for the adhesive

layer is a thermosetting adhesive composition comprising a caprolactone-modified epoxy
resin. Such a thermosetting adhesive composition generally has a crystalline phase. The
crystalline phase contains, as a main component, a caprolactone-modified epoxy resin
(hereinafter referred to as "modified epoxy resin"). The modified epoxy resin has been
designed to confer a suitable flexibility to the thermosetting adhesive composition so as to
improve viscoelastic properties of a thermosetting adhesive. As aresult, a thermosetting
adhesive agent has an aggregating ability even before curing and exhibits an adhesive

strength on heating. The modified epoxy resin also turns into a cured product having a
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t hernosofteni ng and thernosetting resin can be a

pol ynmer resin having a thernpbsetting group such as an
wepwey1giseup i n the basic structure of the PCT/US2006/012216

t hernopl astic resin. As an exanple of such a pol yner

resin there can be nentioned a copol ynmer of ethylene

Cld Iat 0023]. A thernosetting
th%?& H{%@ﬂi (e g %E%Ihigbs@naar@f @rmrporu@@aw%ﬁms thereby
cohk*e@nag &e&ggfsgdtag bilitPtctht hﬁhﬁegﬁﬁg a&ﬁleﬁ%s nye
onposi ti on conprising a caprol actone- nDdl I ed epoxy
[Oﬂ%ﬁln Such a thernosetting adhesive conp03|t|on :

g (ﬁggﬁ al |% lg‘?"ﬁgmt % tal L &ﬁgﬁ? oﬁi’?ﬁgt he c%ra%Se%)gJ{}L Testh generally has

aboaPI (vl 1B Gbows), (lmﬂpfelfﬁdbl? RBYM 2003b Abdid grovonéﬁd lﬁbre preferably about
referred to as "nodified epoxy resin' 5 The nodifi ed

50830 rhoutds409 apaxy petbvRlemds @n@aamnlecxf afsuitable m@dtfmdl pOXy resin
t S osi tion
R e e L S S
exaimptechEANEInG safies@orvexample @402 awhilabl@frbmaDaits €Hetiighl
esi ]\ie agent has an aggregating ability even before
In@ﬁ?“%b %hd exhibits an adhesive strength on heating.
&Hﬁ nodi fied epoxy resin also turns into a cured
product havi ng at hree di nensional network structure on
he atThﬁ:gneWmmIigaadhysw@ccnnmmmm g»mfyrabb/suomam 4 hetasfiyie/isocyanuric

cponf.erring. an aggregati ng, to the thernos i .ng
el aBbOT s Y5 o f et dispSemio O S anesy n
coRBNRSion Svifh the amda,mwme@moaﬁ@ayepm kddienesdll v has

about 100 to_ about 9,000, preferably about 200 to

melpaine/ismyanricarsid sampes rs«acfoerraekrplylln braitabB00 attedabewe of, for
0 f t
e MR B OB RO S A SRR By e B e o

reinéacing dﬁﬁ%él@ﬂl(&;leitMg a\ibd:shxfthiompo@ltlant feat@iondieackiof tiedhermosetting
G series (for exanple 402) avail able

adgsiR qﬁ&?ﬁ?éwom%gfﬁr% B?eﬂmwg%grby(a@e deyedoprpers 26 thixotropy, or the
in}gjﬁﬁl%rf%? ﬁg%ﬂf) ?cqitg%ﬁﬂ\fﬁlcﬁ ﬁé {ile ufg‘ﬁg‘szeﬁfn fa%lﬁ@#?{/é/ co%%btsﬂ oh. In

nuric el na
ord@ft@preedntthmtwess witkedwa ratamegmg mlw&hwe effects,ithe thermbseiting
db onbi nation with t above- i qned nodi fi ed ,ep oxy .
adh i £ORORLIOR G0 BRIeE PRI nEPEYAEBHpred cpmplex in the

rarfpRIoT8 EZUOG}JM W@élé}ﬂ bﬁr@fe‘ra[bly"ﬂl‘b@%rt@ B{Ir‘@ve%t dn@'more I1_)re§erably 3-

exa from N ssan Chem cal stries,
SOWnEy V@léﬁ f@@twexﬁe 198 partebnveieht ofthe neodi st epos R resimg
[O(?%Ee& ve conposition, reduction in tack of the
rnosetting
Though thermosetting adhesive compositions also have strength sufficient to attain

connection in the general use, they can preferably be softened on heating and cure so as to
remove the connection without damaging the circuit board. By so doing, the repair
property can be obtained. As used herein the term "repair property" means, as described
above, an ability of reconnecting after peeling the adhesive layer by heating after the
connection step.
[0027]

When a caprolactone-modified epoxy resin is used as a thermosetting resin, a

thermosetting adhesive composition can further contain a thermoplastic resin for an
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adhesi ve conposition before thernosetting by the

devel opnent of thixotropy, or the inhibition of
waypaiensewpi city and fluidity of the thernpsett PA@/US2006/012216

adhesi ve conposition. In order to prevent brittleness

wi t hout damagi ng the above effects, the thernosetting
i adhgﬁl ve conposition can generally contain this
INREPVERHTRRT RISBS B Uk ascrdanse v Hihe prospntiineentigngfereppir property can
bekxBiend e r

R By eprding tle RS RR g kol bha p emperature
rangs Gt 1i202008C hB6r aantstinyy anvethgintepehting e ooslictiiagsteP oXsuitable

resi !r})g {: 0026i] Though t her ngset ti ng adhesive i ) )
herBIOpTSIE PSS! ZIRhendiarAesiat PRFAIH Teiny ate hemmoplgstiaesinn with a
@09 HdiOfoleBulbP BRI e 6EncHARY el SBLALEL A ¥rcHGmed

softened on heating an re so as to renove the
fragn apieblorarydvin tahd bispbienvhdi. rinch Ipbermixyaesins levaregcel Byt S0

doi nd....t he repair property.can be obtai ned. As used _,
Prﬂceeﬁ%%%ﬂﬂzf’rfgldtaéﬁfﬁmqsgmg Fd‘%%bVﬁéPWOSIﬁlea fi&n g%gasa@ PEQGERRE into an
adBEVES Ind nA@&UrJii'n%)to Bhe APEQVIE prE@nfdvBAtLRE Rl n'ng resin is

adhesive | ayer by heating after the connecCtioh step.
gepgraly porvipiapd in the presmasstiingadhssive cepesiidoyinrtbe fange of 10-300 parts

A BERPRRANY 85l Oy Be b IRy weigh of e
médifiedgpixgstiin. Thisiinbdcanuseané PienOx R desirmi UecHind REELtWely N

accordance with the present invention, a repair _
COB%B@P t"‘?ﬁ’ctgﬁ APV eSPREH IS Bypssthp hlead of életrh@gﬁ%ﬁé)xy resin from

; . ) ) ; .
S Y SR SR Sl Suh L PAE Ry el HRE T BBy rosn
alsorvan be rffectiviehyginstropinedwithitheadurad priodudto kirsdbioee-hetiondds
a.phenoxy resin. Phenox esins_are thernoplastic . .
meifoE PRy o PTG TG SRBrise heinalapgReating Abily, beat
redistHBREN 8L 1R thdrhid8@king hdisiMIGer.and are formed from
[O&&}chl or ohydrin and brsphenol "A. Such phenoxy resins

e excellent processability, and a thernosetting

dh%?!l i.tion n be Si | rocessed.into an .
gdhe5| égrn?o?%,m he cclzeglrr ,ﬁlbeningsegﬁ%g %%E‘X f CUPPPFHLOTS°38 Sppptain a
sedond @pbyoresint (heRinahen@Rfdtradas sinpl§ a&n aspakl Yesﬁf’? iPé@nation

d.n the thernosetting adhesive conposition in the range
wityoripdepgndensly 1of thy abaue ghanoxi desir cTlip apxy regin 3ot spediBically

_ . . o ¢ o
ol AFIEET LR U8 P OPAL bl MBI 8o b v, o

exargplie/a bigphdnetiype Aedrony trésitg laybigpbepsitty iy B epdxyresinen sibshenol A
dﬁgoﬁﬁ;‘ resin. Thus, the BI eed of the nodified epoxy
1g1Yady efhiep IXReROX R ESH & 8RE10l JOWIRG PG EPRBHESEEI # Pi§FPl@gHolac type

RSSO0 S0 AP0 S S o
brampisated epexynmesinj awlelfluorinated epoxy resin. Similarly to the modified epoxy
resin, such an epoxy resin is readily compatible with the phenoxy resin, and there is little
bleed from the thermosetting adhesive composition. Specifically, in terms of enhanced
heat resistance, it is advantageous that the thermosetting adhesive composition contains
preferably 50-200 parts by weight and more preferably 60-140 parts by weight of the
second epoxy resin relative to 100 parts by weight of the modified epoxy resin.

[0029]

In the practice of the present invention, specifically a bisphenol A diglycidyl ether
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nodi fi ed epoxy resin, and thereby can further enhance

the final aggregating ability, heat resistance etc. of
woheostihexssoset t i ng adhesi ve | ayer. [0028] Furt ReETMIS2@E6/012216

when desired, thernosetting adhesi ve conpositions can

contain a second epoxy resin (hereinafter referred to

tyPh R R L1 BRI eﬁgég%asé{&aés‘?v i DPRAReE sy oan be
u§e§ 258 Piﬁ:?er?@lt seé&%:éﬁoh(g abdiy Thidf leﬁé? t}g)te 59?%%"3&013 liquid,

fromthe scope of 't present |nve tion,
aridecan smepirove ofor excampit.ghe highitemphemniire Cbap@teﬁusﬁpﬂ)ciﬁ/a theahdsetting
hi sphenol resin,.a,his nol A .
sl aptis s ey BRR e P s i CNERGr s ey resin
cHeMién] ERMBXINCE BRd/Br gl@ssctféﬁ%f{’ﬂon RENMSEraterd URRo RBRNY aff }ﬁélﬁ fmprature
fl uorene epoxy resin, am ne resin,

cag|biepratgved. eﬁdmytheessopp ofaappﬁcﬂﬁon@(f eulrnwmgomsrc@subn exymxdled, and

s QOh NS R P i, Sl aftiyafeoh Bl Rl Bk &oins o
cdmuhérciaﬂﬁ apdiRbXas, for ekinple0.B.RE3R fism/Ddw Chelalcapd a;lﬁdh‘) Mtd.

t hernosetting adhesive conposition. Specifically,
Km%oterns of enhanced heat resistance, it is

adva t
conﬁ%gﬁgﬁgn g%ﬁ?gP%ES%%n%erd%ﬁlgggﬂagggparggd%sneComwomuon
whinbl carobesubjeefedrtalalcyrifg réadiopaf arse;imyy wesirg NTheodmaduig used and the

bR B aRRPe deuR s ehecaliy dumesd b aaﬂ%sslb?ée'?fs&ed@fred effect,
Frofe PERBERE of dMhBRledMRat BRSGASS AEWLVer AND b\?ﬁk:r @ generglly

di egC|dyI et hertype epoxy resin (hererin rre
contpined aj 1459 rglrty biy dvdighst meferetb}p&@gmty by e@ugﬁt,) andanofe @referably 5-

SRR TRl 800 7amRy SR ol 8 et aie ghthesapey resins
Curfiyf apegts ifodiideg W@t Eimitetl @0, th@iloQMRE Fatt dkafple amine curing agents,
characteristics of a thernDsettlng adhesi ve

acanbydiidesomicymgianeidasmspiéion plymetizgon kitglygisgingigaapje compounds,
hyﬁfeﬁﬁ{e c'b%ﬂ‘@) c%?si i @@ﬁf(@c GRARLE a%pe{c?f?daﬁ& AR gn@ﬁ% d)eﬁ may be

ass t Rtire du 0 cu
md:mmned at promlsiwcﬂﬁmg agen\ie ckrmébs ﬂlerrhiilfsteﬁ)@lﬁlp%t ﬁfom temperature.
@gﬂlication of curing agents can be expanded, and
[0 ing conditions are relatively mld. Such a

di 9lpes b dmBdLdighe LARSIVE Q%}Soﬁﬁéﬂ sl ﬁgﬁ%ﬁgﬁy &e@éﬂt%f organic

avai |l abl e as, for exanpl e

pactivdesicen be @d@ﬁan)atwc th lqmm@]byAng}htl af gaid gdh¢sivesgonigmsition.

added .as ded 0 a.the ttin esive.. -
BERSE G AR Bt R i PELTES SheieRE RRTS plaie Agicity whereas the
org@AE paratlePianitaif BROFexiBiftyof REheANBRIn ﬁ%l%‘éﬁlﬁﬁ%ltlon after
type of this curing agent is not specifically limted

CugBg| Brife gennepting sipbicven wvhee sioissere @ﬂa@@d to the cable harness body or

the circuit boards is evaporated on heating thereby exhibiting a water vapor pressure, the
resin becomes fluid and does not contain air bubbles.
[0032]

As the organic particles to be added, there may be used particles such as an acrylic
resin, a styrene-butadiene resin, a styrene-butadiene-acrylic resin, a melamine resin, a
melamine-isocyanurate additive, a polyimide, a silicone resin, a polyether imide, a

polyether sulphone, a polyester, a polycarbonate, a polyether ether ketone, a
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From a vi ewpoi nt of enhanced heat resistance, however,

the curing agent is generally contained at 1-50 parts
woypoosaiigtes, preferably 2-40 parts by wei ght, aRdTmS2®6/012216

preferably 5- 30 parts by weight relative to 100 parts

by wei ght of the total ampount of the epoxy resins.

Curing agents include, but not [imted to, the

polyhenzimitazoles: apolvrrmaiees haniderysia P%]@jm&@é‘ﬁtoéeﬁfa@ﬁlﬂ, and an
d n . O I
o cortb G RS iR oo TS B blsE ity 5 wm o
legnd the l'i ke can be used. Specifi caI ly di cyandi am des
3/ be nentioned as prom sing curing agents in terns

[0833}t hermal stability at roomtenperature. [0031] For a

t her j ' ,

wer aRC o o e ARl E RO R I pIP PPl HohY
cohfiflessmntsayolye peefogined of a haitidg &dhmatu& dfespesi SlOI-ZBrG)°C a heating

,Becguse of the addition of or n“ﬁ particl es,

timsl 1110 8pHoBiE 4ng p Estspero R G0N come b ugH B Hlgagithe adhesive
h |

T ELE A ot o Bkl o] D s hosctin

propextyds rrraemumerg Tharmo-@ngrressivarnt tha tihel Dﬁccﬂinte&ﬁ’ggatf alaable harness

the .cable h S body or the circuit_boards is
body ity & ¢iE aﬁ%ﬁﬁ’?ﬁ@m%’;@‘@t}?nﬁ%’ﬁﬁ%"r of Y- 2 Uiktfer oneaseend to
£luid and does not contain
SegﬁgﬁéﬁﬁﬁFaigﬁE%%%é?fg%@?ﬁgagrganlc particles to be

[08%Hed, there nay be used particles such as an acrylic
resin r ene- but adi ene, r.esi
st yriBRes Sosteriarg P%P@%&fﬁ%ﬁiﬂe%vwévqrﬁ%b? gppyised of an
aniSRtBpREndRAGY ﬁ&ﬂés%%oﬁ?:@blhbﬂ @@nté’inﬁ%l c)bhﬂh&ﬁ/e %rtlcles in the
silicone resin, a polyether imde, a polyether
theymioseiting resin millymstl‘fe r memcgmlaﬂobvpmcendmtwo Iaglhttsh@rcomposmon

hagfng rggael% f})r%{e)gqty glg, 1|r %%191% kf}nmfaé@ algwg a cyanate ester,
a filnhoreng teiydplsstie @éb@ﬁ Mmi‘in eRY réNe o8 v als'@} &ﬁlﬁuétﬁve]}ﬁmcles
mm.or | ess and preferably 5 mmor |ess. {?003 I n

Ananjgqtropgs ¢paductiveadhetive mqsﬁmn@osémé@a ly qomp@ﬁes (1) an

t r{0
oV URlising 1 DT ARCTRERAEO A B BeP IRy, fright of o
ca‘c:liyslrll, ll)GBh()Eﬁ)qmmh ts lwlmghll oﬁﬁmﬂmsfﬁtmmgqﬂe;sﬁle 243, hhé ;IQ—SOO parts by
t this allo t sive fi n1to soften, an
Welght pd A CRO PSR Vo %@Q@g %? BB Bynvgiekl afgep gmlaﬁaamcles
reltaﬁ% RS bY '\&%glﬁ%@ﬁ’aﬁ&ta&hésﬁ/e”a' ntai ned.
her no- conpreSsion at the tine of connecting of a

[OQ%?:}I e harness body with a ci rCU|t board is perforned

at af ngr%rtea E egrema%]fC be1 gr e%%% e, 2 blg@l c%f%ﬁgp enyl?propane bis(3,5-

dimethyl)(4-cyanophenyl)methane, or an alicyclic cyanate ester. The catalyst may be, for
example, an organic compound, a metal chelate compound, or an organic metal salt. The
film-forming thermoplastic resin may be, for example, a polyvinyl butyral, a polyvinyl
formal, a polyvinyl acetal, a polyamide, a phenoxy, a polysuphone, an epoxy acrylate, a
glycidyl acrylate, a styrene-butadiene-styrene block copolymer, a carboxylated styrene-
ethylene-butyrene-styrene block copolymer (SEBS), or an epoxylated SEBS, and the film-
forming thermoplastic resin has a molecular weight of, for example, 3,000-200,000.

Furthermore, the conductive particles can be metal particles, aggregated metal particles,
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several mnutes at a pressure of 5-200 N cnR2. [0034]

I n accordance with another aspect, the adhesive | ayer
woayochieoxsenpri sed of an ani sotropi ¢ conducti vePathssi06012216

conposition containing conductive particles in the

t hernoset ti ng resin conponent. A preferred ani sotropi c

conduct hesi ve, lcﬁ:lcgrrpo& tion having a rep

R Br e DHEFD e ATc5e TeR I agnetphiyas pem eids] o2 polymer nucleus
m&t@fi&la'lf‘is sifedHANAL Slaﬁ%k? lof 11 dohlifhR :?Q}tﬁﬂas is of such a sjze that
hermopl astic resin and an epoxy resi as well as (Sﬁz)
dqcs ndmw:sa/ﬂlopamcu:tlvem théneighbaroter dpits, aad diis géneeally about 5-30
t. preferably coppri ses,

R BE Y S0 RGHE SrHiuRgre bperas FmRy e Bl PR reetiplaafin by
spERAsY the BigHiH- okido %rﬂoﬁr%d"éﬁ#uﬂ :n nghgﬁ Hed ﬁ'le)‘rﬁg-'co Bre%g% onto the

parts by vvel of a astic resin
ﬂelmﬂé@@mp‘abqas bf/thma@hﬂlanﬁssbod@mmbtarrem athesise laykt. Asable

t of cond articles
hapbs, Po T RS T 3¢ D abiafi g ppatir smilar o
thét%lgﬁﬂe tHdiosataN@ b8t QbeltRYntRRind t‘BE a@é’@%bﬁioned caprolactone-
bi s(4- cyanophenyl ) propane, bis(3
m@ﬁlﬁt@d RRAXY(1asiBy Anciisetippiy wendustive adiresafn camposaubm that can be used

1n?l¥e§g@§e%t ﬁﬁ/‘é&ﬁ()n 1?21%50?%%? r%/ %5 hg(?épg g@cﬁﬁ%sﬁ 1r§ﬂﬂten’t

Pmlgamno(mmaﬂ\kﬁalzsng'he filmformng ther m)pl astic

in my be, for exanple, a polyvinyl butyral, a
[O@HﬁyV|nyl formal, a pol yvi nyl acetal, a polyan1de a

pherlﬁ)é)ﬁ’el&trgﬂilc %om Hsiﬁgg)ﬁ)fst%%ey LEse @n@éaség Y Lable
acrylate, a sty ut adi eng-'styrene 1°0Ck " Cop6
hamesabduty;(qﬂ the¢ pmsattymen‘een bl enesed tﬁmnqmam@llstcynmwn@ lad'ﬂkt circuit

SEBS | at, SEBS, d the
bope et ish e e SRR CirEL A e SECaRl Bl The slestmic
apﬁ&atﬁs RbmPNSAR 1 fn%t 6430 a&@@re%@@bnd%%é ey H@E?nobﬁl@ $hone, a video
conductive particles can be metal particles,
capgtr iseerdeornthe like. p&gt 9 c:SI %lsermml‘emwmmﬁ la mehikei phiops poroprising the
ﬁrﬁat]r IIClLr%{ét lrbgﬁf&'(ﬁﬂg\@@é %ﬁ 11 01r u qotaraqs tgat enl ?)ge(:aﬁ ?ecﬁlg.?&teﬁgy the cable

hameasTBcB@ronﬁe plegers @n@uﬁ@n vehmmu@lb}ﬁ)sle 490 Bhs $ e caseXi02Qnd a
t does not_cause short circuit with the nei ghboring

Se%q <% 402, Hhedfist cased 04 and the segondrnge 462 @mmmﬁ a quqaecting part 405
i I

coﬂ@?ﬁﬁeﬁ aiqﬁftl%e 1?19 HA J”(r;n" %%ﬁ?gﬁ@hﬁéﬁrﬁgﬂ?% to! on ‘ OXZ][’I% fxisAasa

cefteninch mmdlvdrgymmmer.vﬁi ohnécsing pen 405 dasm: eempTgesse throvghowhich a

he flexible cirgui board of t cabl e harness body
cably iy gliayysd 9 Rasy 'flvét qaa%/gql ang tgamcenﬁa@%é@g ea%}alg»ave a first

cirb@Y boad 308 And B saHRa i@t bewe no@ aPhich B ieeR BbA G tHeRable

a manner simlar to that for the thernosetting
hapgkelidyel QQgﬁ ithe prosenéinyentipn. He thboabée Iremtss bndy 100, the first circuit
bo&r%pio‘%'iﬁ‘ S adsla f4b{3a1nd the second circuit board 404 in the second case 402

have been connected through the opening 406. Since the cable harness body 100 of the

present invention uses a flexible circuit board as the terminal member, it becomes possible
to pass through the small opening 406 by rounding the flexible circuit board. Thus, at the
time of assembling the electronic apparatus, it can be presented in the form of a cable

harness body having a terminal member, which simplifies the assembly step.

[Examples]
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epoxy resin. An anisotropic conductive adhesive
conposition that can be used in the present invention
woowasexwsbed in, for exanple, Japanese UnexanPQeaS2006/012216
Patent Publication (Kokai) No. 5-28828. [0036] In an
el ectroni c apparatus conprising a first case and a
ond case, the cable harness body of the present
mﬁﬁ@ention can be used for electrically connecting a

firstheGirbsent fnvmﬁrndwnrh&w@e éﬁcﬁla%ed?l?e?@w th R3&RR examples. It

circuit board in the second case. The el ectronic
shaplpehealomd bowpver sthatght heesdrit insentiers s mah Hmiteé te theonid any way.

R e N

Al nhtmecacse BPL iflgi EHbld ltﬂﬁfll{%]"i &dre GlifeCohiudiOdt @ pRétibtdritined pitch (0.635
second circuit board that have been connected by the

bl e harness body of the present i nvention. The

o0 g 00, SR 0SS e

thé ﬁﬂmm% Halden W%tpré}garm tihd ﬂ:ﬁ)ﬁwmmtddsmlﬁga gilibbiigel polyethylene
hani sm at the term nal 5art and are bound with the

ter&nh@alAtei?EE ) &gy whichvag dried gy w% Criaten der 3Oamissrigsee pbt%n an
406
BBl A0 5 B0RRS 059, 80°% shRRUFSO MR BB e bt i

ofmsenﬂ&alseua&a ek&%)é@d and twosflexgble @ubﬁut berd defdprepitdd,aind the
second circuit ard 404, which have been bound by t he

clecait eommgetingsarts of jherablesmd thesfllgyble sireuit hoasd mesnaligngd through

o £ AL A E S0 R e sl S 5 i
(2 M&ithim tERpSBEANEE TRPE) 4QP1II6N €a DERE weHIERE Bide "séUoﬁ&'Q Bnd then
t he openi ng 406. Slnce t he cabl'e harness ‘body 10

the lvad p&raesenbvadmleamttho renyegug drbmpeidbd 4590 cThls ytelmdd cable

e Y PR DA QoA Gy Sha e § MO P figh
hn%iure 4 SHbleshRAR let@mOOﬁImtmmﬁ QPI(W‘ ﬂ%ﬁ& gtﬂeir?ﬂgﬁf ﬂfum was

tronic apparatus, 1t can be presente or m
adpfsted wittbthe eleatriva sormeckjorhavt afghafle:dbieiciabit beard @erpendicular to

iy SR ey IS O54AD BE G OES B0 SU P
A L

samayompysitidn advbrut acts disposdd dnithe e]abﬂrlealimnnﬁﬁﬁmlmrt)of d’ie flexible

t he present inventign A In the case of a flat cable
cigulf pagdeandoyes higak @neaﬂa%ﬂ%q Gl gevisrad geroafniotaalddhe eaple

hﬂ&s@ﬁ(ﬁi}’@the present invention having an adhesive layer.

The flexible print circuit (FPC) on both ends of the cable harness body was as
follows:

FPC: Base material: polyimide (25 pm), conductor: gold/nickel/copper = 0.3
pm/1.5 pm/18 um, L/S (the electrically connected side in the following item 2) = 100
pm/100 pm (L/S indicates a ratio of a width of the circuit conductor/width of the
conductor), L/S (cable-connected side) = 335 um/300 pm, the number of circuits 50.
[0038]

[Table 1]
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First a thernosetting adhesi ve conposition having the

conposition described in the followng Table 1 was
wonrepaned3 and this was coated onto a siliconi PEW/US2006/012216

pol yet hyl ene terephthalate (PET) film which was dried

in a 1000C oven for 30 mnutes to obtain an adhesive

fil t hi ckness of 25 mm A bundl e of 50 cables
for %ﬂ\%ecﬂ @W@gf@‘?&%ﬂ%@}wwf’ﬁ%ﬂ?erm nal s were exposed

—anghLavo f[lexible circuit Mg?fglhwere prepar ed, [anpl 1 weight
0

el ectric |connecting parts e cable and the

f Y@&DBI e [ci r cui t board Rkenexwteslgned t hrough t he abové0

nAdhnci Ve £ 1 wnae cithit net ad

|||II; Il\/ll vvCck \ZA > ameav O
RPIS = cdnpr essi on at 1?5’8@’6951% gher (a maxi num 34

Ugymes at yre of Pégﬂé&’j&rbla@fb ‘hf(’o boé refth Wel gnt ) 10T 3¢

five secdnds tthen _the lS enoved when the

EKIrp?a’arléture dr opped toAm!ie@olyﬁ‘mrs yielded a gable 80

nnnnnn avihl A o rr-unt haoard a hat h

|| 1 Uuy ||a\l| Ily a \47‘1 |IPAV AT S pw | LA A"
e g‘?Then a mol d havi éﬁfm?\fq near grooves |with 2209

PV of [200 M a Wi dt Nyl FgP nm and a hei gt of 39
nmm was _adj usted with the el ectrlcal connection part o

t hEHFI exi|bl e circuit bﬁiarachyﬂmﬁmamdl cular to edch ot h#0

AnA hg\l o nroccod hy o oad - of 400 ka wai aht ( ah

LA A s | A\ LA A4 T < \ AT

W wt‘(;l Forn@k’f‘@ﬁé%‘lﬂ’@ﬂl@@ﬂdﬁgm%rthernnre, ;

adhesive fitTmw th a thickness of 25 mm naving the
same conposition as above was di sposed on the
Neakkctri cal connection part of the flexible circuit

b and was ' a, 1200C fo evera
secdiruSRereRgs yoMe Tolg k%o Ebe B el AL TERbL L $00

| NV eRidx9 Redhid I3 30) DRFNERENMRal RY&T, ColNadf by @ivaldnt 174
circuit (FPC) on both ends of the cable harnéss body

was Bedyqapralagigne-mpdificgapexymasior G402, Qeade) Clricapical B@luﬁwr:s Ltd.
l-d{ ni ckel /copper = 0.3 M1 1.5 mm 18 mm
(eﬁg%deﬁ%ﬁ’gfeg Sg@tsr% cally connected side in the foll ow ng

i t emAgylicpadrfiClesiiXI02 K UREHA PARGRED BXILaKiufehafChamical
width of the circuit conductor/wi dth of the
IndsiiuEPoldd L/ S (cabl e- connected side) = 335 nm 300

M bivey b ﬁlﬁld&@(?}“%%’ﬁg ahQQ38lg[ Tabl e 1] Table

1: Con'p03|t he adhesive agent Note) Phenoxy

I esi Memévlﬁimsocyﬁnum ¥ad eomplsixinid€lr- 6010 Alissam IChemliaat Indestyles, Lid.
Oé%b 800 Epoxy resin: DER332, Dow Chem cal Japan, Co.,
[ e] epoxy equi val ents 174 Pol ycapr ol act one-nodi fi ed

B.eﬁpﬂﬁb! AR calbi BlmeBAbSE usfpeiddaial bapluist ries, Ltd.

The following shows a case in which the cable and the terminal member FPC were
connected by soldering using a coaxial cable as the cable. The following is explained with
reference to Fig. 5.

First, cables in which the core wire 1a and the armored conductor 1b were exposed
in this order at the terminal of the cable were prepared and they were arranged at a
predetermined pitch (0.3 mm). Then a flexible circuit board 2 was prepared, and the ends
of core wires 1a of the coaxial cable were aligned to each land mounted on the circuit
board 2, and the armored conductors 1b were collectively soldered to the grounding
conductor 5 on the circuit board using a pulse heat bonder (manufactured by Nippon

Avionics Co., Ltd.) (through a metal plate). At this time, the heater part of the bonder was
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(epoxy equival ents 1350) Acrylic particles: EXL2314

KUREHA PARARO D EXL, Kureha Chem cal I|ndustry, Co.,
wanoe/1EY: Di cyandi ami de CG NA, PTlI Japan Co. PCLMUS2006/012216

Memal i ne i socyanuric acid conplex: MC600, N ssan

Chenical Industries, Ltd. [0039] B. In the case of a

cabl e _harness body using a coaxial cable The foll ow ng

hegtediig 280 CasBhannengsiof sablp avies B p of thegopxial eablenyergisoldered to each

P S r
RGP 0] PSSO A0 SAR ke s
cabkefleatess Bodyohdvirgg a Bexiblefciicuit bedrt @8 both sdis ¢ Thed @ meldéaving
wire la and the arnmored conductor Ib were exposed in

eighiilineysrgreovestwithaepiterafi 208 1 fa wideh ¢lall0aimend a heighhelet) nm was
ad%[ér?edt‘glhwm\éﬁeﬁe? rial %gtlcﬁ’lt a?’i P éﬂﬂg gﬁgfﬁ@&gcuﬁ btogﬂi eéegpe%d CFular to

3G e &1 Tt
eathhethenaisl they aerpeessed B a landaff atd0o k@@@eiglﬁl(alﬁ:&iv BQZ(Y\HD &) form a

aligned to each | and nounted on the circuit board

ST PSrob EHeEBAE R BSSIVE fijp vt thickoess,ad|2p wm havmg the
a@%lcggﬁ)ggtl&? al Q&)vg rV\9al§ @e gtg%b &mg %{eg{ncg]f &%Pg&%aﬁtah%%ftthe flexible

oard using a pul'se manu

cifsui pomrd AvidowaciseaCimindtedla )} 2@4(1"'1’0@ yeReral se®indb tdh'n@l@t}le céBle
thls time, the heater part of the bonder washeated to

ghodphefithe pivsrnt sveation Baving asadhesioe layke coaxi al
¢ ab ! 'ﬁle}’ﬁ{) xPol8 ghg@({ll%glttbgpﬁa(% BC&(@H bou %{c‘g Sflth% QaBIE %amess body was

circul oar ona
asTollewyi el ded a cabl e harness body having a flexi bI e
circuit board on both ends. Then, a nol d_ havi n? ei ght

| i nd&HC: %@Wéerwi tns?l}amgﬁet@ﬁw %@uﬁm geldfpigkel/copperGo0.3

of ;3 _
BTSRR 3 A58 i S e Rdeh  Felob iy e = 100
mﬁm 80 gnp(cL/s SRE €4k Jfa v@iaﬁh’bf%@ @i&cmnatﬂ&ur/@{cﬁh Bf R 28fductor),
by a | oad of a 400 kg wei ght (about 3920 N) to forma

L/8t(the chbleednsestddagde) =FLAOL 160 me), themenlbee sif eecdits| 30 wi t h
hi ckness of 25 mm having the sane conposition as
[0 ve was di sposed on the electrical connection part 3
2. ofledthie chhmsiibh e circuit board, and was heat | am nated
a 12Q0C for several seconds to nold the cable harness
bodylhsfabpiecahlekasmess ibademtas conrieated fya arinkatoiiboerd (PCB) having
théﬁ%fjl% Themf(; xible print circuit board (FPC) on both
S l?g%chepcsakﬂ ¢ harness body was as follows: FPC

P SBasObistiriah PR-AGH ¢laB? effoxy Doariith & @elEPSE 0.4 mm), conductor:
ol d/ ni ckel / copper = 0.3
gold/nickel/copper = 0.3 pm/1.5 pm/18 pm, L/S = 100 um/100 pm, the number of circuits
50.
[0041]

The electric connecting part of the flexible circuit board having an adhesive layer
and the electric connecting part of the print circuit board were aligned, and the electric
connecting parts were thermo-compressed through the adhesive layer to establish electric
connection. The thermo-compression was performed at 175°C or higher (a maximum
temperature of 200°C) and 19.6N (a 20 kg weight) for five seconds, and then the load was

removed when the temperature dropped to 145°C. For all the cables, good electric

connection was confirmed.
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mM 1.5 M 18 mm L/S (the electrically connected side
of the followng item2) = 100 nm 100 nm (L/S shows a
woabietiedesa wi dth of the circuit conductor/w deaTalk2dhe12216
conductor), L/S (the cabl e-connected side) = 150
m 150 nm the nunmber of circuits 50. [0040] 2.
O@%ﬁctric connection The above cabl e harness body was
[ nected to a print circuit board (PCB) having the
3. RRhoWI ¥ onRdmRgi tion: PCB. Base material: PR4 (a
gl ass epoxy board with a thickness of 0.4 nm,
condihstpselingof it nbavesdldatipeemesting, Rirnwislatfenpddlily heating on a

=100 nm 100 t he nynber of circuits 50. [0041]
1SPHEEHE f P BORTHUEIA REFopAHe OPeaNen PR aSinesbOE or FPC.
[obyzgrd having an adhesive |ayer and the electric

connecting part of the print circuit board were
4. Bﬁpghémmeﬁﬁd the electric connecting parts were

onpr essed throu dhesive | ayer to

est a goﬁr%frtgc?ornpﬁc ]@B‘ﬁ‘ﬁ Eﬁcir‘gﬁda & tHeP nc‘@??pﬁeég%mé‘ﬁ again in
the/\mndowhﬂﬁfom@ aBbvel 48t Was RbA@ed(

of 200C) and 19.6N (a 20 kS weélhttﬁ?tr?’gggyﬁégﬁg@g%ﬂﬁdé} éstablished
aZ3ifd t hen the | oad was removed when the tenperature

dropped to 145C. For all the cables, good electric

connection was confirmed.[0042] 3. Renoval of

connection The peeling of the above electric

connecting part was attenpted by heating on a 150C

heater. It was possible to renove the connection

W t hout damagi ng PCB or FPC. [0043] 4. Repair property

After breaking connection as described above,

connection was perforned again in the sane condition

as above, and it was confirned that good connection

can be established again. CLAIM5S [Claim1] A cable

har ness body conprising a plurality of cables for

el ectrically connecting circuit boards nmounted in an

el ectroni c apparatus and the term nal nmenbers di sposed

on
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both ends of said cables, wherein at |east one of said

term nal nenbers is conposed of a flexible circuit
woaered1e3s8l an adhesi ve | ayer on the surface of PCAIS2006/012216

el ectric connecting part of said flexible circuit

board. [ aim 2] The cabl e harness body according to

claim1l wherein said surface of said electric
CLidfnecting part of said flexible circuit board

conprises a wiring having a structured surface. [Claim
[Claim The cabl e harness body according to claim 1 wherein

the w4 of ' L ' . ' :
ol T PO TR AR LR 1S defe hmccting

cir@fit Warddi thbutged inl«al cdéomodic apparatvalahé thearmeins! rebers disposed on
according to_any one of clai m% er.ein

both ¢pdssphaaid %bg,s, whergin &t leqslgngo |s%"1;(}3?nmr@8ﬂﬂ?q@?%i§ Psacomposed ofa
ﬂe%i%%;c'ﬁ%ﬁﬁ %B%\’Ia%nﬁ QHRAAENe laferlofitie stfalb 6f fRRIR 88 ing part of

according to claim4 wherein said adhesive | ayer
saidl fiexibkr ciaitfporskes or gani c particles. [Caim6] The
Cca_bhje har ness body according to claim4 or 5 wherein
[Clain 4] adhesi ve | ayer conprises a thernosetting adhesive

CONPAS t4y1O Halﬁ@z%tlﬁidﬂ iaB&brding aPElaind ¢ tviliegeinealtl budabeaifaxid electric
resin. [Caim7] The cable harness body according to

comlegling Hariwiseid Aexdbliedirguih bedrd sompyiass aowmpeinaRag g siructured

sut ni_sotropic conductive adhesive conposition containing
Sfductive particles in the thernosetting resin

[CegABpnent. [C aim 8] The cable harness body according
to any one_ of clains 1-7, said b

. body havi . I .
or oRBF £gble AamRSSIPd PER g do Gieise | RCTEID hrowitingg L saelectric
cofhshipgh| B gt et e SN SolEced s
[Choaddl i n sai dcabl e harness body is connected by

e RS, 0y A Sl R PR M
layePRMAGIh&VERPeRRmprising a thermosetting component.
[Claim 5]

The cable harness body according to claim 4 wherein said adhesive layer further
comprises organic particles. ‘
[Claim 6]

The cable harness body according to claim 4 or 5 wherein said adhesive layer
comprises a thermosetting adhesive composition containing a caprolactone-modified
epoxy resin.

[Claim 7]

The cable harness body according to claim 4 wherein said adhesive layer
comprises an anisotropic conductive adhesive composition containing conductive particles
in the thermosetting resin component.

[Claim 8]

The cable harness body according to any one of claims 1-7, said body having a

repair property in which after the electric connecting part of the circuit board to be

electrically connected and the electric connecting part of said flexible circuit board in said
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performed again by therno-conpression. [Caim9] The

cabl e harness body according to any one of clains 1-8
woheregilosebot h of said term nal nmenbers conpri SBC®US2006/012216

flexible circuit board and an adhesive | ayer on the

surface of the electric connecting part of said

agl exible circuit board. [C aim10] A method of

Srivveress PRAvcis Pe%nqcteé&arthm%cmrwm thgpugh said thermosetting
O T g b B R M B o B e
penfovmedegaimbyntheehecbmprdssioappar at us and the el ectric
onnecting part of the flexible circuit board in the

C@ Qg har ness body according to any one of clainms 1-9

ar € Fild @BRtharn®Rébs ) £kcbid ?r?gttb'a‘ﬁkf GRE BF@lﬁinﬁQl -@E\Wﬂe?elﬁleth of said

t her no- conpressed W th one anot her through said
termginalghenabaragemprigec Béxible tircuit badsi Iaad pinadtesive My o tee sarface of

case afirst circuit
th%%%§§ccﬁa¥§?agpf$8 £g8m§%§ugu 8%7d circuit board in
[Csdmdi(§econd case are electrically connected by the
cabl e harness body according to any one of clainms 1-9.

A method of connecting circuit boards to be mounted in an electronic apparatus
with one another wherein the electric connecting part of the circuit board to be mounted in
an electronic apparatus and the electric connecting part of the flexible circuit board in the
cable harness body according to any one of claims 1-9 are aligned, and said electric
connecting parts are thermo-compressed with one another through said adhesive layer.
[Claim 11]

A mobile phone containing a first case and a second case wherein a first circuit

board in said first case and a second circuit board in said second case are electrically

connected by the cable harness body according to any one of claims 1-9.
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