WO-2006/ 110363 PCT/ US2006/ 012216 CABLE HARNESS BODY [Field] [0001] The
present invention relates to a cable harness body that is conposed of a 5
plurality of cables and term nal nenbers di sposed on both ends of said
cables. [Background] [0002] Recently, inline with the trend of

m ni at uri zatW@RA4AA03GE gher preci sion of el ectroni c conpongniBs206d/8161ist S
used for them are increasingly becom ng higher density 10 and hi gher

preci sion. Accordingly, nmeans for connecting with one another w ring boards
having these micro circuits are being sought after. [0003 For exanpl e,
smal | -si zed el ectronic apparatuébﬁgkﬁdiABgﬁﬁﬁﬁﬁﬂiﬂbhones generally have

W ring boards having a plurality of mcro circuits therein. Such nobile
phones 15 H?ﬁ%ﬁde fol ding type phones in which the first case and the second
case are bound-by a hinge nechanism or revolving type phones in which the
first case [ap@ljt he second case are bound by a rotating nechani sm
Furthernore, in video canera recorders, the first case having the video
canera body and theepressebingeniionaelsipitng celle hirnessibedy thas issdomttosesd efie f or

appar & used DSt afin® ST sedERL SR Mot PR e heT i 1St i rcui

board in said first case and the c¢ second circuit board in said second
case. [0004Bafadremid|docunent 1 (Japanese Unexami ned Patent Publication
(Kokai) No. 2003- 347005) discloses an el ectronic apparatus that

el ectrical I[§0@&dnnects a first board disposed 25 in the first case part to a

second board di sposed i.n,the, ond e part t.hereby. to support. said first
case part in ar I te Ilgllﬁﬁﬁ'ﬁ%&ﬁ?/\ﬁ?#@’ﬁ%@fn%ﬂ o ﬁrédbglghgrﬁfecgg%ogart, sai d

appar at us hgé@nkaRaRlofc®k, drbAl hRd f&ﬂlﬁeﬁx'a&éﬁxc&ﬁﬁﬁgl?%&oﬂﬂngﬂﬁ 1R¢ B8Gtyt O the
second case part wth a first center axis as a cenfer, and al so capabl e of

rotatthg i tandibigher psistan. t dccardinglyrdeansdont @nnecting it preriother swiringbaednds fir st
aratu i scl osed, the 30 second board is

fﬁgtere{\ egx;aﬁvl}ﬂ%‘}h?%dgiheﬂc%gcg&%c A t- fixed at the second case

[0003] ‘
For example, small-sized electronic apparatuses such as mobile phones generally
have wiring boards baving a plurality of micro circuits therein. Such mobile phones
15 include folding type phones in which the first case and the second case are bound by a

hinge mechanism, or revolving type phones in which the first case and the second case are
bound by a rotating mechanism. Furthermore, in video camera recorders, the first case
having the video camera body and the second case having the liquid crystal display for

monitoring images are soretimes bound by a hinge mechanism. Electronic apparatuses of

20 such shapes require means for connecting the first circuit board in said first case and the
s, 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 disposec_i
25 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 second

center axis perpendicular to the first center axis. In the electronic apparatus disclosed,‘ the
30 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



part, and a connector at the other end connected through a band flexible
circuit fromsaid 1 WO 2006/110363 PCT/ US2006/ 012216 fenal e connector is
connect ed tywptheidzest board, and thus the connection of HGtEUS20¢e8XI26ar d

and the second board can be established. [0005] As used herein, Fig. 1is a
perspective view of the conventional connecting neans 5 of a fenale
connector and a board, and Fig. 2 is perspective view show ngta conventi onal

connect i ng f@al§sropreciords penneged tatha fed berrdasnd hupthercannestien ohthedig beard
connect or (,cﬁg)th(j,&Coﬁgg?_ﬁl%&e@]/\&%%ﬁghelaoard (WB) nust be designed so as to
par : e

have an insertion ot her hand, a clip-type connector nust
be nmounted [000F a wiring board (WB) beforehand. Also, a fenmal e connector
(FC and a clip-type connector (CC) wl] become bul ky, 10 _hindering the
mi ni aturi zat i on ‘ot Yl dsreinAis 1d4ppaeupirsiye view giheaeyenfiond spnneptingyacans
conventi on i , I . i LLcui t
boar d To badaanas eai IRl bR, SRERE) ¥ BheBR R T sBSPRE  Phu bt

t he connectdongectihp npait of & clopstpl cop@siongudia ot Svhdnhafeniale @ansntr (Fd) iy cope
with the mniaturization of electronic gpgparat uses. Thus, it is an object

of the presest thavding brerd CWB owistles desigophenes indaneaminsettian pad 4. Oadhs it ate

el ectri cal ion.b n the cincui 0 S nt i r.Qnic
appar at us aﬁg%g‘ﬁa’aat {lﬁjfﬁi’%ﬁgmr%ﬂﬁ ? g}uatrl%ez%chrg%cfi%rgo & gﬁﬁ&% ﬁ E%TS T}@r}tbgf&%“?ooo 7]
Accor di ng tgls@,rwfmmmeétbﬁgm)@ﬁ@abliﬁw%mt@r(@@dﬁﬂ bacdabbgkar ness body
conprising a plurality of cables for electrically connecting circuit boards

nount 88 i n BRderiigdbe maniplriagisarcielpstronie apRAt#iEsl  menber s di sposed on both
ends of said cables, wherein at |east one of said termnal nenbers is
conposed of ma?ﬁnbl e circuit board and an 25 adhesive |ayer on the surface-
of the el ECEI’IC connecting part of said flexible circuit board. [0008]
Accordi ng t@0béle cabl e harness body of the present invention, electric

connection between the circuit boards nounted in the el ectronic apparatus
can be easily pelnftbe pentyeptjonal connecting means, as described above, the design of a circuit

board to be connected becomes very complicated, and also the structure of the connecting
15 part is bulky, posing a problem that it cannot fully cope with the miniaturization of
electronic apparatuses.

Thus, it is an object of the present invention to provide a connecting means that
can facilitate electrical connection between the circuit boards mowmnted in an electronic
apparatus and can attain the miniaturization of connecting parts.

20 [0007]

According to one aspect, the present invention provides a cable harness body
comprising a plurality of cables for electrically connecting circuit boards mounted in an L a
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

25 adhesive layer on the surface of the eleciric connecting part of said flexible circuit board,
[0008]

According to the cable hamess 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

30 adhesive layer mounted on the flexible circuit board, it can be miniaturized.



t her.no- conpressi on. Al so, since the term nal nenber of the harness body has
an' 30 adhesive |layer nmounted on the flexible circuit board, it can be
m ni at uri zeslo 2068/1Y8362006/ 110363 PCT/ US2006/ 012216 [ Bri efpEXpSAaMER1R2EG of t he
Drawi ngs] [0009] [Fig. 1] A perspective view of a conventional connecting
means of a fenale connector and 5 a board. [Fig. 2] A perspective view
show ng a conventional] connecting neans of a clip-type connector and a
board. [Fi glBrigf Explanationof feecbyayangsiew showi ng one embodi nent of the cable
har ness bOdP()Oﬁé the present invention. [Fig. 4] A perspective viewin the
vicinity of e]term' nal nmenber of another enbodi nent of the cabl e harness
body of the pres@id. linvention. 15 [Fig. 5] A perspective viewin the
vicinity of the term nal m,enbeir of anot her enbodi nent _of the cabl e harness
body of the pres@RESPFINATIOHOT a pamvgntiospl gonpestinganeany of ¢ifanple GORIFSITARS ni ty
of thesternpalqnmenber of another enbodinent 20 of the cable harness body
of the present 1 nvention. [Fig. 7] A partially enlarged view of the
structured body [Fag. 2gr oundi ng. [Figs. 8a-8c] Process steps show ng the
connecting met hgg of the present invention. 25 [Fi,g. 9] A perspective view
of a nobile phone PEGRIIVEIVIRYY shawing & cenvegtipnal B@H’fe&'ﬂ%@eﬁwﬁgﬁwi}’ﬁ rcuit
board t hat %gctgpﬁl@eae&(}%through the cabl e harness body of the present
i nvention. T

[Fig. 3]

10 A perspective view showing one embodiment of the cable hamess body of the
7 present invention.
7  [Fig 4]
A‘perspective view in the vicinity of the terminal member of another embodiment
of the cable hamess body of the present invention.
15 [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

20 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.
25 [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 hamness body of the present invention.

[Detailed Description}
[0010]

30 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.



[ Det T30 "Though the present invention will now be
explained with reference to preferred enbodinents below, it should be noted
that the present invention is not limted to these specific enbodinments in
any way. #0M080066110363 PCT/ US2006/ 012216 Cabl e har neswubmdyoets 3 is a
per spective view show ng one enbodi mrent of the cable harness body of the
present invention. The cabl e harness body 100 has a plurality of cables 1,
and a flexible circuit board 2 such as a flexible printed circuit (FPC) as
t erm nal faehlsdamesnbdlybot h ends of said cable 1. It should be noted,
however, that only .one end,.of the term nal nbers y be,a fl exipbl

circuit board }géﬁﬁapﬁépﬁlﬁ%wemoﬁgl%ﬂﬂ? ea}bgg%eng%&gﬁ@@gﬁa{ness%é} tors

(for examplee@RIRGalch, IRk ohliP ubeRod 100 BESA pluiley bF 6idlicagi g oui t boar d

2 has an adhesive |ayer on the surfacte of an electric connection part 3.
[0011] 1dleXive arvitdodrddhahick hea flbxklehirmtad diouit{(FROpasdeninslynéebapnmect ed by
sol deri ng r an.adhesiyve, ln, particular, however, when the circuit of
the ) exi @Pg’ %@¥88$aed Bag’éerﬁ ijsbglﬂ@ggg}ote@,i ReVER, L %O?}W@PEFF‘ng HR S hnect ed
with an a%ﬁh@%e&‘ﬁmbﬂb%%ﬁb#e%ixﬁﬁﬁ%@ﬁﬁ 25 BRI e GhHet Hial belah ofiﬂe%oﬂ%rﬁeﬁaﬂ ng
circuits. As an adhesive of this purpose, a curable adhesive such as a
t her noset tcompcadhEer sxmniphcdondectors dor fapooogxiables). vEhatigxible cirseitbeard 2das
per mnent 15 conréacti an cgln be achieved with sych ad?esive. [0012] Fig. 4
is a perspBeihssalnysydion thegir{ace PhIn Slegiic CHICCEOIPHES. nember of anot her
enbodi rrento@lfl]the cabl e harness body of the present invention. The cable in
the fi gur(l.; Is’ a coaxial cable. Advantageously, coaxial cables permt the
hi ghdr speed oflhsicgblalisnd e Bexite ciradiistardD maartd cohmgdotad tesuddering, drrbyt he
cabl e har negg body 100, the flexible circuit, b&grd 2 and the cable core | a
may be corRddbetbyneattigelen hgwenr. Whemie sarpatplise Henbieiicut boaid 2 SHghever ,
when the cﬂrfe?%ﬁstprgfenreﬁ?o Bd @(?ﬁ!n?&ﬁ@d ﬁritﬁgﬂ'a&heg%.rig ofdel B MEVht fsh&?cirdutith\bﬁh ;
preferred to be " connected w an adhesive in order  to prevent short
circuit withdndifiebonmpgghbuitsi ng: i adbeditesof thidpugvsedhwsdbieadifesivBisschisrapose, a
cur abl e adhesi ve ,such as a Eher nosetti ngh adhesi ve

thermosetting adhesive including an epoxy adhesive may be used and a permanent

15 connection can be achieved with such adhesive.
[0012]
Fig, 4 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 in the figure is
a coaxial cable. Advantageously, coaxial cables permit the higher speed of signals, noise
20 reduction, and higher density. In the cable harness body 100, the flexible circuit board 2
and the cable core 1a may be connected by soldering, or by an adhesive. In particular,

however, when the circuit of the flexible circuit board 2 is very fine, it is preferred to be

connected with an adhesive in order to prevent short circuit with the neighboring circuits.
As an adhesive of this purpose, a curable adhesive such as a thermosetting adhesive

25 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.

30 [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



25 i ncl STvemey beé used and a permanent connection can be
achieved wth such adhesive. An arnored conductor Ib is also connected to
the circuit of the flexible circuit board 2 so as to be grounded.

Connect i on wh Bbhemseor ed conductor Ib and the flexible pCT@etwsbrarsd 2 can
be perfornmed in a simlar manner to that of the cable core Ia and the
flexible circuit board 2. 30 [0013] Fig. 5 is a perspective viewin the
vicinity of the term nal menber of another enbodi nent of the cabl e harness

body of  t heisrogasial cablpy dhisidsiferentifeone sl aable hamneshbodyi ofiFrig. 4 i thed 220wslity 16363
PCT/ US2006/ 012216 | ial,.cable. Jt.is diff t f h ble h
body of Fi g iiprathediiuto it priiHsGamtbitd |oBee! il iEons ON G0 been "o

assenbl ed tgg@uhier 530 hd QR HotdN ETEH RMBHINGnd AR REin DadBechRBndot@ui t
board 2. The arnored conductor |Ib herein has been connected to the

groundi ng cortbiegrendisgspndustadrliyragldeBng0014] Fig. 6 is a perspective view in
the viginit 03{1 the term nal nenber of another enbodi nent of the cable
har nes bodE}/) { the present invention. The cable 1 in the figure is a

coaxial cabl e. | fig § ¢l Fefnte HERTh URAGAR) Br DATAASTIBAIS b BrdiheS 11 that

a plurality of arnored conductors have di spos a structured body for
gr oundi ng 6erbodihentfahe cibtighdrfess bodiucf the psefiigventions Thacaid higthe fgare i al

fi f th t t b f ding. Th t Al d, body f

ar oundi ng GSGORERET Bt et B SOEess Bediet Flnbar B HENOH o st
menber 7 ha j 1 L i :

nmenber 8 hagl%gé% giﬁgﬁgéogvgé/%%ggﬁsp?%qéﬁs gﬁg%dcon rﬁ&g R%%nggﬁngﬁﬁgﬁgﬁﬂ he

cabl e li0s fi zadiuttee 5f Figt7 is ah eMatzed parfiakfigee sf theatraeiomddbodp don groudkngmitha he

second el evati on nters the first, 15 opening It. Wth this type of
structure, W@é%‘gﬁé}&&%%@ WngsEeh ﬁ%ﬁt@aﬂ@aﬁrﬁr@d a@@%@dﬁ@pﬁ)%ﬁ% 5

wi £ hotit usi Rtk SRARE b s QB RUNGRIOND 1Pt BerfRAY, Bha 62U Eodd himfer f R®

cable with the outer aneter of each coaxi mm or [ess, the

use of sucha ssdondeiaraieh bdaiyd 4 axogt apentlign@, Gndeted the chble ipfiesdetht fion of short
circuit with the neighboring circujts, fqr exanple, short circuit, between a
cabl e core $lexatmf %rgera thepseeend opgnigdaad dhe 3e50nq glgvation 10 enters the first

15 opening 11. With this type of structure, armored conductors 1b are connected to the
conductor member 5 without using soldering or adhesive. When the coaxial cable 1 isa
fine cable with the outer diameter of each coaxial cable of 0.3 mm or less, the use of such
structured body for grounding 6 permits the prevention of short circuit with the
neighboring circuits, for example, short circuit between a cable core 1a and an armored

20 conductor 1b.

[0015]
The surface of the electric connecting part of the flexible circuit board has an
(: > adhesive layer. The adhesive layer can be formed on the surface of the flexible circuit
board by heating an adhesive film that makes an adhesive layer to a temperature where it

25 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 thermoseiting does not occur.

[0016]
Preferably, the surface of the electric connecting part of the flexible circuit board

30 contains a wiring that has a structured surface. As used herein the term "siructured
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



The surface of the electric connecting part of the flexible circuit board
has an adhesive |ayer. The adhesive | ayer can be fornmed on the surface of

the flexi biye Bidiawics board by heating an adhesive fil mhahsiiBl@S2RN
adhesive layer to a tenperature where it 25 nelts, and then pressing

(therno-conpressing) it. Wien a thernosetting adhesive is used as an
adhesi ve | ayer, therno-conpression is perforned at a tenperature and a tine

period unggsuitWaheino &% ¢esiettd ahd DGR oM HRRDARAS (RCAMble LROEBboard
Preferably, the surface of the electric connecting part of the flexible

circuit boelfrthe iespinabparhithescontast of thy botheleckripcamestingqads ety demienseted. Andus ed
herein the,term,.structured ur.f ace neans bst anti al | non-f | at

sur f ace. S@E%elghg? P ﬂﬁeﬁﬁ%m@ﬁﬁ? e e%y Eeéﬁ)rﬁ‘r?&siﬂ? Rgetur é‘ﬁ)f °p c?%{)% andwi ched
and t herno j [ _

30061 15036 Ly ¢ BSEnes UBRRaI] r Budk Bhove paAIBARY ENRES0-300 e OHO

el ect 5i ¢ coftetil mg, fard dpth 856 Lexpdspeadivule td theiRaM cieduittbveard, andyi nal
part, the contact of the both electric connecting parts may be pronoted, and

thus el ect lopding Sies @s iadondmey Gm@m@w&fi‘r&m\yidﬁ‘etbﬁ]_&Oran.b%baéDerdﬂgkgtﬂzsur face
o 30- 300 10 £/ LR et o562 3 56T ] haod- Sttt aa e Ul ar to
the flexib LT r I i.Ag them as a | oad per conductor with
a width of bl?&’%“‘%ﬁ]gﬁ%"yﬁ%aﬁ%af%&??“f88‘%9*&3- (2- 100 kg/ 100 mwide, i.e. 19.5

N 100 pm w de -O88: dthdMndmaswndider méarlfor @dpréyin@the donpit efthaglesiticuct ur ed

surface can be obtai ned. On the other hand, as_another neans for i nproving
the d8nt actongectingagsclor prample thewirkz ol saidsdactric congectingnap o tha fiexibler i ng of

sai d el ectriG j f: f i bl b ECUI : e, made
finer in WE%%%&%%QQB@%@% 1 ng%l .tii%);jthgrg |e‘r}g’5”i“f§§ stg’éﬁﬂ %{19%%% %t he Lo
adhesi ve calmpeahs hdhebive dius lstig &d dibplacatbdirhgrtherneormiRssicnhtkby efhaneinganci ng

t he contact of the electric connecting parts with each other. [0017] 15 An
adhesi ve | Higspniagt it sladec gonncpingpastsiwificeashaifet i ng part of the flexible
circuit bgﬁhe} The adhesive |l ayer only needs to electrically connect the
electric c nne%ti ng part of the circuit board to be connected and the

el ectli5i ¢ conneciinngh@dvd lagd: i§ pevikbhethb alcberobastying aad of tie fReltdstivarit o be
used for the adhesive |ayer is preferably a thernosetting _
board, The adhesive layer only needs to electrically connect the electric connecting part of
the circuit board to be connected and the electric connecting part of the cable harness
body, and the adhesive to be used for the adhesive layer is preferably a thermosetting
adhesive, It is because a thermosetting adhesive can secure the reliability of connection
20 even when it is exposed to elevated temperature after connection. - On the other hand, it is
preferre& that after the electric connecting part of the circuit board to be electrically
connected and the electric connecting part of the flexible circuit board in the cable harness o
body were connected by thermo-compression through the thermosetting adhesive layer,
the connection can be removed by heating without damaging the circuit board to be
25 connected or the flexible circuit 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
30 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



adhesive. It is because a thernosetting adhesive can secure the reliability
of “ connection 20 even when it is exposed to elevated tenperature after
connect i onw®mookhesed her hand, it is preferred that afterpdihenels@gisikC
connecting part of the circuit board to be electrically connected and the
el ectric connecting part of the flexible circuit board in the cabl e harness
body were connected by therno-conpression through the thernosetting adhesive
layer, theagouiness woRr ﬁ@ﬁn@@nfe@dmmﬁw&yc&%ul aatéxb%tsuﬁaé@@t NlekibR Circuit
board to be 25 connected or the flexible CIFCUI? board of the harness body,
and the coﬁﬂ@@tb@ﬁdwhaaﬁsfbxibéepraﬂtcapméblo@@éﬁm)by t her mo- conpressi on. Such a
property |§¥hsined a "repair property." [0018] The circuit board to be
connect ed e cabl e harness body of the present invention nay be, but

not |imted to, rRAMRMW, fahh&hsa BPétheé%{?x%rtHe ca%mwh%% b8lly §Pﬂ1ﬁ%¥€s@nt30 circuit
boards include a gl ass epoxi de-based circuit board, an aram de-based circuit
boardS a bivenatrewili bheexpldine amemﬁBIE tp i onjlerndstagps ¢ Fig: Gishownafldy chagiofiss

e par ARt RaR A DB M, b Gl el e 41
PCT/ USZOO%&)He%%@ayeaa of thd élb&tﬁ@ cMﬁfe@ﬁnﬁ‘ﬁéﬂ 187 fhe TRk Me GRASUHAT 2 HOREREL] NO

part on the surface, or a flexible citcuit board such as a flexi'bl'e print
circuit bodstep (aFdehen,[mw]t Heerdsl (e Ibe wpnrscied tusing thifs cehinihemhssrtg)dyﬂ@()asabl e

ordor of Pperediig Ba B coR b uha ol HsroabiedBrizsn st | NGTHaiHOREE t he
presey | NBildoRy plit 169 are AliEAR ﬁdga%égﬁé@epfﬁgxdggﬁqepa&ﬂe@&ema@ festue | aver

4 on the electric”tonnecting-part circuit “boar
prepared (Beepsupeitposeteable hamesscdnidy 100 andith2@iretio bbard@d0nacthesha+si ng t hi s

cabl'@ harness bod 00 | prepared, and the el ectric_ connecting part 3 of
t ﬁe' cabl e ﬁamﬁgfé?dﬁ%r&ygf}%@ et Yrlay S e el rIcny ComsE R (FGRRFEHES Boonde

aligned an )

uper mposcu eany s TRARRSbd R siFeIRahE RintEc Y ke ool ROty boar IR
conpr essed ($thyr GUY hWhaeﬂmHﬂ&s |emé of thy enbld htnmess! dy 1100 alohijarbydes dot adbbgve
conne |ngl%ort| on 3 the cable harn S%@@%dy 100 .and the el fCtI’I C

connelt i ng 1%F f oche @FW‘HE"@WP@EH perhak e Iq girey boasd) 2, thygneable bunsse ner end
olectri o olRilIpPet s dAORIb R Ha o Wi RF BRRLIE SriBY By 01 (e

harness  badyeribed ab@% s avirachesthécent e (el dable Hareaboldst 18 adofstn®@of the

conpletely simtar to that
conventlonal type, it can be connected to another circuit board in a conventional method.

In this way, circuit boards can be connected by the cable harness body of the present
20 inventi;)n.
[0020]
Thermo-compression can be performed by a heat bonder such as a pulse heat
— bonder or a ceramic heat bonder capable of heating and compressing. When a heat bonder
is used, an elastic sheet having heat resistance such as a polytetrafluoro ethylene (PTFE)
25 film and a 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
30 temperature and pressure of thermo-compression may be determined by, but not limited
t0, 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



descri bed above. Al so, when the other end of the cable harness body is a
connector of the conventional type, it can be connected to another circuit
board in a conventional method. 1In this way, circuit boards can be ‘
connect ed bWOi2ees/dadEBe harness body of the present 20 i nvgdi@eso1k9@20]
Ther no- conpressi on can be perfornmed by a heat bonder such as a pul se heat
bonder or a ceram c heat bonder capable of heating and conpressing. Wen a
heat bonder is used, an elastic sheet having heat resistance such as a

pol yt et r af faxovioclethh phengest¢Pidr)e peplorhied ahaboot B08CI256Wne rubber is preferably
pl aced in @2 en the flexible circuit board that is a term nal nmenber of
the cabl e ss body or the circuit board to be connected by the harness
body and aabgpderi,hgad. [0021] Ther no-conpression can be perforned by
pressing wth a heated flat sheet. The 30 tenperature and pressure of

t her no- conpr essNert, theyadhesi et gor fomesd idbshe contiection of ihrichield hatness tddy af @i n
conposi tion of the sel ected_adhesive layer. In_the present .invention,

general | y Prssepdnveaiions dspaibed abhs adhssiye We’éﬂ%%iﬂ}@g‘&d&ﬁg@ ¢licliCsof t ens at

about 100C i : RPGI/ ich the
cur'i ng ot og eri e Al A M G b B e S RS S o B o1

Next, the d&dfitediaybonigay ércaf b¢ corgRcied by ieermonagiéssiono HoWeees siptetheaioeiss body
of the 5 present inventjon is described. The adhesive |ayer on the surface

of the el e€pifconpssisddwithnbarpess Cody ot the Prasentiinyeatien isqnvisapukipdeivicd #e cabl e
har ness bo | 4Sio] L. : | : . | ted by
t her mo- conpiEearBanfE EEh AR pb bk 30 B a0 sk RE LB FRREE

har neifs boessistdnet bterdbesor. Thiwehe bdiresive IBRY isSagRehbla Herisedigtadhbdigh
tenperature in an electronic apparatus, it is desired that the adhesive

| ayer has Ke@posiigon emmisiigcreaintbat saldens svhen heated o a cortaimiempsraige pBger i s

Cortone. whEiroh B8 FRRE bR 0 ALRNIH R AR Aot BREh Rl R AT

SO as to peheiinbsdiiey WEin¢ONRERSBAQONtablsWtRa tHeahoRlaticlconipderd Bad a
thernosetting resin is a resin that contains both a thernoplasti¢c conponent
and a thermosetting component. In the first aspect, the thermosoftening and thermosetting resin

15 can be a mixture of a thermoplastic resin and a thermosetting resin. In the second aspect,
the thermosoftening and thermosetting resin can be a thermosetting resin that has been
modified with a thermoplastic component, As an example of the second aspect, there can
be mentioned a polycaprolactone-modified epoxy resin. In the third aspect, the
thermosoftening and thermosetting resin can be a polymer resin having a thermosetting

20 group such as an epoxy group in the basic structure of the thermoplastic resin. As an
example of such a polymer resin, there can be mentioned a copolymer of ethylene and
glycidyl(meth)acrylate,

[0023] o
A thermosetting adhesive composition that can be preferably used for the adhesive

25 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

30 improve viscoelastic properties of a thermosetting adhesive. As a result, 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



t hernosetting conmponent. In the first aspect, the thernosoftening and
thernosetting resin 15 can be a mxture of a thernoplastic resin and a

t her noset ti ' In the second aspect, the thernosof LepiRGddthzis
t'her nnsettiﬁg)irogilﬁrq%gan be a thernosetting resin that has been nodified

with a thernoplastic conmponent. As an exanple of the second aspect, there
can be nentioned a pol ycaprol actone-nodified epoxy resin. In the third
aspect, thethréddirmonsiofitlewrtwgk aimebtileeniragid singlatle s tornamon bpoxy mpsihy wsrelryesi n
having a thernpsetting 20 groyp.such as an epoxy _group in the basic
struct ure ofPHREPEFEARSITES 3%’%Ft&‘?H?Etwe‘}?‘@&ﬁﬁlﬁﬂs}é’e@ge@uch a pol ymer
resin, therm%;zq}g be nmentioned a copol yner of ethyl ene and

acr

gl yci dyl (e ylate. [0023) A thernosetting adhesive conposition that can
be preferably us&tomhavigiwmisticdfiesianeed Khekiay strerigsh, authher epose resimgeradilydiay e

e - | ‘ e S

Cher moset o1 A ARRE: SE aHBBaryEckBoaor 2 o basl 500 pad Ror METEAE abouthe
talli i ' . . i f | ed

cr st 2l L Lne SO en) Do AR Rul) £OORANANLE SiE9R A ORLPOSIRL|

modi fi ed ephaying esdhrepbag chaenentshad igee doinmesdiaileavailabluiin abbde fidrexoHifdri ty to

the thernosetti dhes|ive co sition so as to 30 |nprove, yvjscoel astic
properties 81“1‘%&3*%’%@&@ F?Tbegg exqple (02 ) ayailabledrony Daigel &r%‘“é’@lcﬁli ng
adhesi ve agehd;s B3 aggregating ability even before curing and exhibits an

adhesi ve streng%ﬁ’ on heating. The nodified epoxy resin also turns into a
cur ed Yr odu¢®0254vi ng a 8 WD 2006/ 110363 PCT/ US2006/ 012216 three di nensi onal

network structure,on heating simlarly to co epoxy resins, thereby
conferring an agg%éga?ﬁeﬂ@gaﬁ%hwwomwwénw@m EEORAY B plaRHRRISafyaRTIc

[ 0024) ,From_a 4vj L oL -of: hes - Q%?ﬂ ®ROXY resin
general ly hggld éggg\@gllﬁwi eﬁgﬁgrgggfa%?g‘gg, glr%%((gacﬁa y agggﬁt?n@g)bg?g about
5,000, and roméirpiief evithithy aladvewhentivféd moddied ebo3; /6. epasefulequi val ents. An
exanple of a suitahle nodjfied epoxy, resin  havin uch epoxy equjval ents
has been comMrRing(iaryarniicagi) @mnie?alssp@e}%erﬁs@éw%@m au@ﬁ%ﬂw@ﬁ PEAXEL G
ST es S }‘ or 2xaApR! RICHIP oAV RslBR RNt AThERIAS! LANSHAR cribhiflishf | e, Ltd.

reinforcing the thermosetting adhesive composition, reduction in tack of the thermosetting
adhesive composition before thermosetting by the development of thixotropy, or the
inhibition of hygroscopicity and fluidity of the thermosetting adhesive composition. In
order to.prevent brittleness without damaging the above effects, the thermosetting
20 adhesive composition can generally contain this melamine/isocyanuric acid complex in the
range of 1-200 parts by weight, preferably 2-100 parts by weight, and more preferably 3-
» 50 parts by weight relative to 100 parts by weight of the modified epoxy resin.
L~ o026
Though thermosetting adhesive compositions also have strength sufficient to attain
25 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.
30 [0027]
When & caprolactone-modified epoxy resin is used as a thermosetting resin, a

thermosetting adhesive composition can further contain a thermoplastic resin for an



Thernosetting adhesi ve conpositions preferably contain a

nmel am ne/i socyanuric acid adduct (hereinafter referred to as a

"mel am ne/ ig@eyanuBéx acid conplex") in conbinati on wtfrctrhs2006/012216

above- nenti oned nodified epoxy resin. A useful nelam néli-socyanuric acid
conplex is cormmercially available in a trade nane of, for 15 exanple, MC 600
from N ssan Chem cal Industries, Ltd., which is effective for reinforcing

t he t her nosmpravad repdhesipedy c Inposidanonwith eupeieohinientionck raphir pheperty can

t her noset ti,n Lve conmpasiti bef or e, t herjoset t.i.n the devel opnent
of 11 xot r a8y BRAE RN SRR B dshR R EF S BT O L e PR e

t her noset t iragreafNesLue C MR BhidcANy, ahB thedrofdatih® tH@UdHinBEieh! lAeh@EBlew t hout
damagi ng the above effects, the thérnosetti’ng 20 adhesi ve conhposition can

gener al |y dbemaplastidiiesindet phinosy irssot yRisneicreaios dregberploplastinrasing withange of

1- 200 parts L ght referably 2-10 art wei ght, and note ef erably
3- 50 part St@%ﬁ)‘\f%ﬁih%ﬁgﬁqlgq@%%g%%m‘iﬁé a%gﬁpéecgg}rblx@argﬁﬁmﬁe,taﬁg aFFD{?WE‘id epoxy
resin. [ 0026k Ifemefnyfes BREGLHeAs AIRE MRn6SMRR%E hhQ sk caligp have strength
sufficient to attain “25 connection in the general use, they can preferably
be sof t enedrovestabiity,mgd arlibrmosetispadissive compositien ¢andeeasitygmdéassedintonaut
damagi ng the ci.rcuit board. By so doin the repair, property can be

obt & ned. - ASHERCH b Afkarqiie £ iAot GoHe FESHAR GroRRARPIeaYIBE R bed
above, an %hbﬁﬂ?’cﬁftaiﬁ@&ﬁﬂﬂ@ﬂfehﬂ&seﬁﬁ%eéd %&g\gé?%dﬁ%:hotsﬁf%n%ﬁﬁ%ﬂg% draves00Phrts

heating after the connection step. 30 en a caprolactone-nodified
epoxyl® esi rbyi weighiend psefarably@Od¥atatts by weeghit nelative t 160 pasebyt waighbtolftbsi ve

conposition ¢ urther .copt.ain a ther | astic, resin for an, 9 WO
30061 110363 PR ST 2 DR 5 bepiea FUP RS FooBr GpURPe FIFeHedsr dance wi o
the presentdnfpuglevdth th@ﬁﬁ(%@%?é}f}?f&@iﬂ?rﬂ%sﬁﬁé‘ble@&oﬁﬁ@h@dﬁﬁé@l e?ﬁx? fRA! Rbhng the

cabl e harness body and the ci t board at a tenperature ange of 120-200C
af t er conneibe ihegnosstithgtadbesiveeqpaziositign chebe efftntivbiyngewhnied. The phetoxlylresin

th | asti ' ) h in. Ph ' th | asti
resins wi t HFIS B PEEHEFHER, ST GTReVER o AT GtNCt AL F AHOY BPEIRREA or | i near
Strucksire, BRAAA End1aBe anl HOARIBRIAHLAIR RYRiD 1Rthabk SRbERGL MitinBueh

phenoxy resins have éxcellent processability, and a therfhosetting adhesive
conposi t i orregisiandsete af tHeythpnosetisg ddliestve layer. :

[0028]

Furthermore, when desired, thermosetting adhesive compositions can contain a
second epoxy resin (hereinafter referred to simply as an "epoxy resin") in combination
20 with or independently of the above phenoxy resin. This epoxy resin is not specifically
limited unless it departs from the scope of the present invention, and there can be used, for
example, a bisphenol type A epoxy resin, a bisphenol type F epoxy resin, a bisphenol A
diglycidyl ether type epoxy resin, a phenol novolac type epoxy resin, a cresol novolac type -
epoxy resin, a fluorene epoxy resin, a glycidyl amine resin, an aliphatic epoxy resin, a
23 brominated epoxy resin, and a fluorinated 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
30 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

10



adhesive film According to one aspect of the present invention, this
phenoxy resin is generally contained in the thernosetting adhesive
conposi ti owg moeé/e3dzange of 10-300 parts 10 by wei ght anecprust@sabizye 20- 200
parts by weight relative to 100 parts by weight of the nodified epoxy

resin. This is because the phenoxy resin can becone effectively conpatible
W th the above epoxy resin. Thus, the bleed of the nodified epoxy reS|n from

the ther noémetqpﬁ@f mébpr@@a&mmwedﬂ@ as ¢ sdieheidst ¢tb@1ttm¢gnxmrwe“atc@a € The
h t i yel th th duct of
Phe  anove. Tt o BEF8T rnf cbBSLEYR, Ml B AV IR e koo RE R BB e e

the final ag@cagaipoe, aidshingle, ﬂ@aﬁgh-feﬁ@eﬁah&aeﬁar@étsnsmﬁ ofﬁlﬂlehﬁﬁidﬁtﬁ%et ting
adhesi ve Iayer [ 0028 Furthernore, when desi red, thernosetting adhesive

conposi t i ors8hesis compoEtian. aForsexemiple. by oxipe s figlyckii sthantype epe:efierired t o

Si rrply as a nbi.natjon i ndent of the
above phengg'ffmrcgp e%stan?% agldeaﬁ(g;}g? ﬁ@%ﬁnﬁoq tgmﬁgrtaag%gg @ nggﬁgﬁ‘t %}ﬁi ess it
departs froph bOBSERRE Ao, thesddps D€ RiplicRYATGS Rfing apshts ORI R SPAnRE, Meed, for
exanpl e, a bi sphenol type ‘A epoxy resin, a bisphéndl type F epoxy resin, a

bi sphenol Auring gflrn,ddi@y’ Iar@tebéwelwpléd e%itch;a d’l@lsfbldyl ﬁh@‘lﬁélmpoﬁwwlaw type epoxy

o yoi byl iR raarre b ERE eI Tk % ad RotCOSRGRRRAI BNy 1 esin

and a fluomnpgmied epoxy resin. Simlarly to t he m)dl fied epoxy resin, such
an epoxy resinis readily conpatible with the phenoxy resin, and there is
litt| & bleed froenringagehianapbeaddedgs nettded ivetheunpreting adhem@a@nmﬁqsﬂmm y, in

t f d, heat t i d t that th
{her noset { OSSR ceBRToE Pt eetiiniat o SHaPLRERar Py BRUsOBepan Lepy
wei ght and R 6T tRis ShigR At ﬁ%o%—é&cﬁﬁfaﬂ? hﬁﬁte%& WA a9t BBit3Q d%ﬁfe@rb@fe@poxy

resin relative to 100 parts by weig he nodified epoxy resin. [0029]
In the pradtime Wéwpdiet qgircebared heaxecmstmp, lpevef, tleahuripg agtitsppenellyA

o0 vel 9 St 10 40 A0RFLIRISL PO ERROSLON e, bt pro gl
2 e e e e g s L
char act er i Sturing agéntairchelepogent limifed &y Hestollewngrnfioskemple anfior cekaagests, by
using this a(cj:{dgelm\ﬂ%rg els, cﬁgz}t]a%awglﬁggs, egc%)l(lypoliymenzauon catalysts, imidazole compounds,
hydrazine compounds and the like can be used. Specifically dicyandiamides may be
mentioned as promising curing agents in terms of thermal stability at room temperature.
20 [0031} -
For a thermosetting adhesive composition, 15-100 parts by weight of organic
particles can be added relative to 100 parts by weight of said adhesive composition.
Because of the addition of organic particles, the resin exhibits plastic fluidity whereas the
organic particles maintain the flexibility of the thermosetting adhesive composition after
25 curing. In the connecting step, even when moisture attached 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
30 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

11



5 chem cal resistance and/or glass transition tenperature due to curing at
hi gh tenperature can be inproved. Al so, the scope of application of curing
agent s cagwdsmo€xpsgaded, and curing conditions are rel apcyvekyosmizghe Such a
di gl ycidyl ether type epoxy resin is comercially available as, for
exanple, D.E.R 332 from Dow Chem cal (Japan) Ltd. [0030] 10 A curing agent
may be added as needed to a thernosetting adhesive conposition, which can
be subj ecpelybtmzimidarsie,agpolymagbicpnlighid arysab prlynre snmvlefithesiapadrin used and t he
C type of this curing agent is not, specifjcally limted as long as it

exhi bi t s §hyissepeylietoriymen-pyhihg sige dhgsentas 1Hpmariessad P %rf‘blﬁ’ger%Pénce,
however , mgg curing agent is generally contained at 1-50 parts by wei ght,
preferably Z2-40 parts by weight, and nore preferably 5- 15 30 parts by

wei ght rel[@33ye to 100 parts by weight of the total anount of the epoxy
resins. Curing_agents include, but not |jmted to, the faollow ng: for

exanpl e ami ne éuPidggtodigelaminatekPd tofisypdhesinedayatipegaonsiathes®e: cation

I [ ' I i m d d j dth
it ean” e Bait BB Persti R b PR D o R B PSR B BER o i o
curing agemesofi10]0 fcEisOdnd {GEfRte StRMI Nl AAHMBOPA ERNTIRIAHE Gdhesi@ [ 0031}
For a thernosetting adhesive conposition, 15-100 parts by weight of organic

parti cl es fdmrio beftenchid dttned tathiPls ctdng GBegydadesonlyyslighily land dfe theinseltingsi ve
conpositign. Because.of e addition.of 0 nic.particles, t resin

ol bt s RS & PHGaey TReReaepiresionrghe e st tas fra (b fee
flexjgilit ; : L Pm ' CRTRQEH £ ing. In

t he %%nne%?ﬁglﬁgggéﬁﬁg&gﬁﬁ\?\%%én m)?gtaﬁ%iee fet achggn%%Qﬁ?fgggFiéﬁgﬁgﬂs body

or the cisecaaltmibotas disa presseveagfcr-200eN/cat. heati ng t hereby exhibiting a water.,

vapor pres[ﬁ(ﬁg?, the resin becones fluid and does not contain air bubbles. :
[ 0032] As organic particles to be added, there nay be used particles

such as an acryh h&or@dfct fith Anofersdspb&NBe MiRRE Eer KRS ib%‘écf)gl%ﬂsed of an

st yrene- but adi ene-acrylic resin, a*nel amne resi’n, a ne-1 socyanur at e
addi ti ve, aaispobpit ndmtinctive alhksicooanpesition, coatadhy ediiecti vanpatdclesin thol yet her

sul phone, ol yester, a polycarbonate, a pol yether ether ketone, a,11 WO
zooeﬁwsé@er%e#%{?%mmw- POPI5EIRS ARISAHEORE EOnRCiH AHRESIV A EIMPeSI9Rg ui d

crystal  polyfig arefh FopddyinbBdts) fordRGmBR, (1) an adhesive containing a cyanate ester,

a film-forming thermoplastic resin and an epoxy resin; as well as (2} conductive particles.
An anisotropic conductive adhesive composition most preferably comprises (1) an
adhesive containing 100 parts by weight of a cyanate ester, 0.01-10 parts by weight of a
20 catalyst, 10-300 parts by weight of a film-forming plastic resin, and 10-500 parts by
weight of an epoxy resin; as well as (2) 0.1-20 parts by weight of conductive particles
relative to 100 parﬁ; by weight of said adhesive, |
[0035] =
The cyanate ester may be, for example, 2,2-bis(4-cyanophenyl)propane, bis(3,5-
25 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 polyviny!
formal, a polyviny! acetal, a polyamide, a phenoxy, a polysuphone, an epoxy acrylate, a
glycidyl acrylate, a styrene-butadiene-styrene block copolymer, a carboxylated styrene-
30 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,

12



et hyl ene-acrylic copolynmer, and the size thereof is 10 mor |ess and
preferably 5 umor less. [0033] 5 In order to heat-lamnate FPC to the
adhesi ve | aygy 08/ 8M@uUsl y, therno- conpression may be perbpiiRshoghiideating
tenperature of about 150-230C, a heating tinme of 1-10 seconds, and a
pressure of 5-200 N cnR. Although this allows the adhesive fllmto soften
and attach to FPC, curing takes place only slightly and the thernosetting
property i smnmﬂ@dnlcﬁsmmﬁmmﬁeﬁﬁd}mmm hdxebebh oBated 01 @ pokader ngeleds a

cabl e harness 10 body wt ircuit board is perforped at a tenper ture of
150- 250C f ofabial sBé%@Félr@%fhaé@\%lﬂaamet%Qfﬁlﬂfe%onéﬂcta/emagmﬂ%%%m 2575 Ngte np.

[0034] In a?&%r rﬁﬂ@&?se\g{u.rn]? oARE 8L th%%%%mal%&r&ﬂg S YEis g??f&ﬁll)@%u? §.30

conpri sed o ani sotropi c conduct ve CO osIt1 on contal ni ng

conductive paf.tTie aeﬁsompicfmna&tﬁb afnsRpeichnpesities indy befaseito a filmnef erred
ani sotropi ¢ conductive adhesive conposition having a repalr prgferty

i ncl udés, f epragsogris léqm@ optoghe bethé snd/drytngn wasichiin then thsrametompaetsed onto ghe

filmf d

Conauct | CL“S!&H% R o bR b A RO S BeBon most
preferably GamREd SRy hakhgatch aﬂﬂ&%sﬂ/@la?@maﬁlamo% ob@fndiBhlaSnMhchBhaht tof a
cyanate ester, 0.01-10 parts by wei ght a 20 catalyst, 10-300 parts by

wei ght of a that rfwnth@tmnngpeﬁimdh@swee@ent ccmﬁ:mhnmgﬂmmamemlmyed aspidietonst an
epo resin; 0.1-20 ht of cond e particle
Corati ve't o mBBreEsad By an s drod e aruiie e SrattiandhansinBE biedC; o
may bejg for jexamtent 1%vc?r1‘tf%h91§ &es@ﬂ%ﬁ%i‘&%@ﬂ@%ﬁ&es%ﬁéﬁnﬁne@ﬁatem

di met hyl ) (4- cyanophenyl ) met hane, or an alicyclic cyanate ester. The catal yst
may be, for PubkwmméKohm)Nng&ﬁB&&orrpound a netal chel ate conpound, or an
or@afc met {3 The filmformng thernoplastic resin may be, for
exanple, 3Qﬁ| nyI butyral, a polyvinyl formal, a polyvinyl acetal, a

pol yam de a phengxy ele@tr&ﬁb&iﬁb%ﬁﬁ@&mﬁ&n?go@ﬁb‘st %éﬁh@ﬁﬁecoﬁd cdey Blebhble
acryl ate, a styrene-butadiene-styrene bl ock copolyner, a carboxyl ated

styrene 30 éringbehalynftlys pressns invertton dahdekisebiso bkcmlcal(lysﬁB@)ectmg a Hrst circuit
epoxyl at ed SEBS,. d.the fil formn her astic,resi nol ecul ar
oet gt Cof . BRIt Coge anbb stsanO BBl A REbRorend PR ddRAePos
particles capnianRbRbriBff HeCtiSfoase MBI R @Ege%aw@éém%bﬁéphone, a video

camera recorder or the like. Fig. 9 is a perspective view of a mobile phone comprising the

first circuit board and the second circuit board that have been connected by the cable
harness body of the present invention. The mobile phone 400 has a first case 401 and a
20 second case 402, the fist case 401 and the second case 402 forming a connecting part 405
comprising a hinge mechanism at the terminal part, and are bound with the axis A asa
\ center in arevolving manner. A connecting part 405 has an opening 406, through which a
<; ~ cable is allowed to pass. The first case 401 and the second case 402 each have a first
circuit board 403 and a second circuit board 404, which have been bound by the cable
25 harness body 100 of the present invention, In the cable harness body 100, the first circuit
board 403 in the first case 401 and the second circuit board 404 in the second case 402
have been connected through the opening 406. Since the cable hamness 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
30 time of assembling the elecironic 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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12 WO 2006/ 110363 PCTI US20061012216 nolten netal particles, or particles in
whi ch a netal has been coated on a polyner nucleus material. It is desired
that the dianeter of the conductive particles is of such a size that does
not cause IHHRY6EIWBELIt with the neighboring circuits, a®gTiUS2006/08keral |y
about 5-30 m The ani sotropic conductive adhesive conposition may be turned
into afilmby 5 spraying the liquid onto the board and drying, which is

t hen ther Wpressed onto the flexible circuit board of the cabl e harness
body to obt 91 an adhesive layer. A cable harness body having such an
adhesi ve layer omgpadsss iRfer@Bh ¥/l 8ewLR eﬁglﬁﬁ@&‘%loﬁ" With Alferboe th BRdmp1es, khe

t hernosetti ng adheSi ve agent contai ning the above-nentioned caprol act one-
nmodi fi ed epbsuid bespiad, hkrweazm,ﬂtﬁtt@mrcsemanmmmnvsenc&dimamd\te theonposiytiayn t hat

can be use |nve ,ON_. I S descrlbe for exanpl e,
Japanese U ei@ﬁi“%@%’fﬁ% phyRFE Fl%ﬂf%?(é’ﬂefi"?‘}t W@n 18“28828 [0036] In an
el ectronic @Hﬁ@{@éab@opé)ﬂﬁrdaﬁl'e'}ﬁvﬁ a'cbfetwi‘?@é‘ﬁad%@t@rﬁtasﬁ‘é %i%ﬁﬁ@@pxtc‘h*’(@ 638bl e

har ness body of the present invention can be used for ectrically
connectingmmjirst circuit 15 board in the first case and a second circuit

and the second. dISee R RTE AT e O Doy a8 QHAOFGOR BESTOES Moy ¢ he
like. Fig. e foflodi a?ﬂ@fWa!Sre}ShﬁW £1a Ris thgse@g@gg sgl%mzle&h&g ggmefi rst

circuit board and the second rcuit boar een co by the

cable har rte:sﬁhtbaidt)z (BET) filn,prideiewhs imnadeintal 100°C then fom B0 heinphotardf ahas a
first case 401 and a 20 second case 402, the fist case 401 and the second

case 402 f adhesive félntwﬁh@ébmh@smf% 141@5 A bt oisT0mgbles foryechriheiears wiveat t he

term nal pa and._are bound center i vol vi ng
ranner A coeERTRE iRt oostd i i TS i A Vg st B B b e
[ S al | ovved él&uﬁtﬁ&)%neéf ai*t'é Sfﬂﬁ%ﬁﬁe‘éﬁdﬂﬁfiﬁﬁm@cmﬂﬁ %aﬁ@ﬁed&ﬁﬁﬂl have a =
first ~circuit board 4 a second circuit board 404, which have been

bound by t Hbe alaiye @dmmaﬁlne swéucﬂmlqas subcted ta menmmm6531mm756® or hightthe
cabl e harness body 100, the fjrst circui board 403 in the first case 401
and the sec@ﬁ‘%ﬁxép‘ﬂréﬁ?rﬂp‘?%@?fbo 178%°¢randHg. 6&% &:‘é@]@gﬁ(ﬁ@ fll‘f?a‘i?éo@éeﬁﬁldég%ect ed

h h 406, .S h
ot on a8 RRE WS xiiRSred STt EBERE sRPRERN IR TN fled f el oo
E."fih |b|t eboglgér&@%%dsyﬂ[ag%@[h 11&18b18 BRbhit W@b@%ﬁ%ﬁdbm&mbm&aﬁz&g digigxi bl e

linear grooves with a pitch of 200 pm, a width of 100 pm and a height of 30 pumn was

adjusted with the electrical connection part of the flexible circuit board perpendicular to
each other and they are pressed by a load of 400 kg weight (about 3920 N) to form a
20 structured surface. Furthermore, an adhesive film with a thickness of 25 pm having the
same composition as above was disposed on the electrical connection part of the flexible
circuit board, and was heat laminated a 120°C for several seconds to mold the cable (7
harness body of the present invention having an adhesive layer.
The flexible print circuit (FPC) on both ends of the cable harness body was as
25 follows:
FPC: Base material: polyimide (25 pm), conductor: gold/nickel/copper = 0.3
pm/1.5 pm/18 pm, L/S (the electrically connected side in the following item 2) = 100
um/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.
30 [0038]
[Table 1]
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30 tine of assenbling the electronic apparatus, it can be presented in the
forrm of ‘a cable harness body having a term nal nenber, which sinplifies the
assenbly step. Exanpl es] 13 WD 2006/ 110363 PCT/ US2006/ 012216 %{0 37] The
present i nV¥RHBHIMFTE| now be expl ai ned bel ow with refer eREEUBYIY es. It
shoul d be noted, however, that the present invention is not limted to them
in any way. 1. I\/anuf acture of the cable harness body of the present
i'nvention 5 A cabl
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Polycaprolactone-modified epoxy resin: G402, Daicel Chemical Industries, Ltd.

(epoxy equival

ents 1350)

-Actylic particles: EX1.2314 KUREHA PARAROID EXI., Kureba Chemical
Industgy, Co., Lid.

-DICY' Dicyandiamide CG-NA, PT1 Japan Co., Lid,

Memaline isocyanuric acid complex: MC-600, Nissan Chemical Industries, Ltd.

[0039]

B. Inthe case of a cable harness body using a coaxial cable

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

15
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mM21.5 mM18 m LIS (the electrically connected side in the followng item?2)
100 mJ100 m(L/S indicates a ratio of a wdth of the circuit '
conduct or b 96da/19d3s3 he conductor), L/ S (cabl e-connect eqcgihdgdosmize M 300
m the nunber of circuits 50. 30 [0038] [Table 1] 14 WD 2006/ 110363

PCTI US2006/ 012216 Table 1: Conposition of the adhesive agent Nane Materi al
Parts by wei ght YP50S Phenoxy resin 30 DER332 Epoxy resin 34 G 402

Pol ycapr ollzetedne2805di, fitef, @@dox§cabbswites3lh dDthe Zadkth] Ably vee oldeyeriio «86h DI CY
Di cyandi am de 209 _McOH Met hanol 40 THE Tetrahydrofuran 550 MZ600 Mel am ne
i socyanur iland@puniedap theeirpnit bad &)umPeithe syme eandiionyssbeye. ThisyRNSdZ, Nunber

I ' Q N _1.8si D; ' . , Co.,
Cra TeporibRhatELPhlay sy % R X R aft ot iR B SR BRI R R0
Dai cel Cheitgainedr b@aegm,a&kfcﬁofzégﬁx“ﬁaﬁio\f@b@ahsanamgmﬁeBwlphpwas

particles: EXL2314 KUREHA PARARO D EXL, Kureha Chemical |Industry, Co., Ltd.
10 DIEY: Didistaddvidnibd elec@chlgonBadtiohgard «Eobe fiextible civbwinboard pependiariar foc aci d

a Cabl e, haPhRoDer B Rt mgrasciasd bad BhnnED naeiedt (HRnY 20NE B Rse T
iny b LSSkt e Bt FEE ek SO Shottt g er1 19
ref erence damefeogpoSition as above was disposed on the electrical connection part 3 of the flexible

circuit board, and was heat laminated a 120°C for several seconds to mold the cable

10 harness body of the present invention having an adhesive layer.

The flexible print circuit board (FPC) on both ends of the cable harness body was R

as follows:
FPC: Base material: polyimide (25 um), conductor: gold/nickel/copper = 0.3

pm/1.5 pm/18 pm, L/S (the electrically connected side of the following item 2) = 100

15 um/100 pm (L/S shows a ratio of a width of the circuit conductor/width of the conductor),

L/S (the cable-connected side) = 150 pm/150 pm, the number of circuits 50.

[0040]

2. Electric connection
The above cable harness body was connected to a print circuit board (PCB) having

20 the following composition:

PCB: Base material: PR-4 (a glass epoxy board with a thickness of 0.4 mm), conductor:
gold/nickel/copper = 0.3 pm/1.5 gm/18 pm, L/S = 100 pm/100 pm, the number of circuits (/"
50.

{0041]

25 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

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

connection was confirmed.
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First, cables in which the core wire la and the arnored conductor Ib were
exposed in this order at the termnal of the cable were prepared and they
wer e arrangﬁ(:_;jzgéﬁfﬂ03 gredetermned pitch (0.3 nmm). Then a p¢texshbeobrscui t
board 2 was prepareé, and the ends 20 of core wires |la of the coaxial cable
were aligned to each I and nounted on the circuit board 2, and the arnored
conductors | b were collectively soldered to the grounding conductor 5 on
the circuitjobéisrd usi ng a pul se heat bonder (manufactured by N ppon

Avi oni cs Co, Ltdéiggthrough a netal plate). At this tinme, the heater part
of the bondeReReY SAONSBS/ 110363 PCTTS2006/ 012216 heated to 280C. Then

ends of cable w Tl?éc%ege%iﬁ%gg trhghagounégéeﬁrtﬁ% ﬁ&ﬂ@&tﬁg’ﬁﬁﬂv&'@iﬁﬁ{p‘i’éﬁ tg@]e%aﬁg%%gnd

nounted on the ci e san¥ condition-as ove.

yiel ded a rsbCachnt.nksesposkiblsavicava tHd @xhédtion Giiftout dankqasdPOB dEPIT, ends.
Then, a nold having eight linear grooves with a pitch of 200 m a w dth of
100 m &nd al0A&ilght of 30 mwas 5 adjusted with the el ectrical connection

part 3 of t flexi circuit board perpendicular to each other and they
are pressed£%§:gﬁrﬁ§%%gf a 400 kg wei ght (about 3920 N) to forma

structured surfageer breslting tomIcBiordy RARRRH WBoTd, banntlidh Fad prfdemes aghh i?d> mM
havi ng the sanme conposition as above was di sposed on the el ectrical

connect i on {hasamgcerditigieas ahoybing it wasanfitmebdetigocdmgnngssion ean be egidblishes a
120C for several seconds to nold the cable 10 harness body of the present

i nvention h%?ﬁhg an adhesive layer. The flexible print circuit board (FPC)
on botih ends of the cable harness body was as follows: FPC. Base naterial:
polyimde (25 nm), conductor: gold/nickel/copper = 0.3 nm1l.5 mMI8 m US (the
electrically connected side of the followng item?2) = 100 15 m100 m (L/S
shows'a ratio of a width of the circuit conductor/w dth of the conductor),
L/S (the cabl e-connected side) = 150 mf 150 m the nunber of circuits 50.
[0040] 2. Electric connection The above cabl e harness body was connected to
a print circuit board (PCB) having 20 the follow ng conposition: PCB: Base
material: PR-4 (a glass epoxy board with a thickness of 0.4 mv, conductor:
gol d/ ni ckel /copper = 0.3 mM1.5 M18 m L/S = 100 nf 100 m the nunber of
circuits L'

-
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50. [0041] 25 The electric connecting part of the flexible circuit board
havi ng an adhesive |layer and the electric connecting part of the print
circuit board were aligned, and the electric connecting parts were

t her no- conpressed through the adhesive |ayer to establish electric
connection. The therno-conpression was perforned at 175C or higher (a

maxi mum tegnppygt ure of 200C) and 19.6N (a 20 kg weight) for five seconds,
and then the load was 30 renoved when the tenperature dropped to 145C. For
all the cables, good electric connection was confirnmed. 16 WO 2006/ 110363
PCT1US20061012216 [0042] 3. Renoval of connection The peeling of the above
electric QHWBéﬂing part was attenpted by heating on a 150C heater. It was

possible to renpygit here@ &ALt &&ﬂprmégetﬂurgmmdameﬁ’@& SectiiRily condbBE3] 4.

Repair _pr oper_tg Af ter breaking connection as described above, ‘connection was
per f or fred CHERE hoards mayated dpvncbendionicorppaeatusindethe sgroinal mgsbers disppseddnt hat
good conn i : .S I P]ﬂg& I bl e
har ness b?ﬁ*ﬁ %{g&p%?sgﬁgﬁcgsgg’g\%érgﬁ_t &eag'?&‘éé;%ﬁ %gi %éirlgea ect rbi‘?%:sgllsl ?H%é%ler@cffa?ng 5
circuit bdkxibie eivamitttedrd andan asthesive byercorathp anfaceof dhedeledidic cennvictiag partober s

di sposed f _said cables, wherein at | east one of said term nal
nmenber s igﬁﬁgofﬁrf%%@% %ﬁt%a@l exible circuit board and an adhesive | ayer on
the surface of the electric connecting part of said flexible circuit board.
10 [d,ai m 2] .The cabl e harness body according to claim| wherein said
surfa&g of[éLaé’Pgﬁel ectric

The cable harness body according to claim 1 wherein said surface of said electric

connecting part of said flexible circuit board comprises a wiring having a structured
surface.

15 [Claim 3]
The cable hamess body according to claim 2 wherein the wiring of said electric

connecting part of said flexible circuit board is finer in width than the other wirings.

[Claim 4]
20 The cable harness body according to any one of claims 1-3 wherein said adhesive

layer is an adhesive layer comprising a thermosetting component.

[Claim 5]
The cable harness body according to claim 4 wherein said adhesive layer further

25  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

30  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

35  thermosetting resin component.
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connecting part of said flexible circuit board conprises a wiring having a
structured surface. 15 [Claim 3] The cabl e harness body according to claim
2 wherein the wiring of said electric connecting part of said flexible
circuit board is finer in wdth than the other wirings. [Caim4] 20 The
cabl e harness body according to any one of clainms 1-3 wherein said adhesive
| ayer éﬁ”ﬁgﬂeSive | ayer conprising a thernosetting conponent. [C ai m 5]
The cablé arness body according to claim4 wherein said adhesive |ayer
further 25 cowpretlsesobegapctingeairduiichesds {odmhmuﬁﬂedThemcdbcttmnﬁmnpmsﬁusbody

accordin cl ai r erein said adhesi v rises

£ her moserlTRemiet vBerTh B e Heant St SR ubfIRC SR frdln 20
eppéy (r]I ﬁanmlech&ﬁlappilhtu’s'mdcthé)blecﬂmarcnmnhgqurt@@mhgler ﬂd:}ﬁblet@rcﬁit dbird4n Wiker ei n
sai esj.v r GO an ani sotr nductj ve a .ye ‘

oS t KO e Moy, ACCHAE: 1% AT anE (4] Qa1 e Agedarilo @it FIoFis esi n
conponenteondeddtih&hakdard }heﬁnﬁﬂiohﬁﬂes@éd wankae bﬁdlﬁer&hfoﬁgh baiBQahéisvetigyepe nmount ed
in an el ectroni c apparatus w th one another wherein the electric connecting
part of the circuit board to be nmounted in an el ectronic apparatus and the
electric qﬁtlng part of the flexible circuit board in the 5 cable

har ness ody according to any one of clains 1-7 are aligned, and said

el ectric connfeaicbilg phant &oﬁﬂammgﬂerﬁm-mméascedond tdse onleerainat fist cirbiiough
sai d adhesive, | ayer [Caim9] A nobile phone containing a first case and a
secorl cdwardrivesad furgt ¢ase andc pecangd cirepit ﬁ@aﬁddmi ppid spepnd; ¢ase g slectiisdlia

el o narotielsdfhE il RRRE-IBURAG- GRS FLG R pugti g comnected B the
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