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LI QUI D- CRYSTAL* DI SPLAY DEVI CE AND PROCESS FOR PRCDUCING THE SAME -
BACKGROUND OF THE I NVENT I ON : This invention relateg,ggig | i qui d-crystal

di spl ay 5. device and a process for producing the sane. Mre
particularly, this invention relates to am¥Tmprovenent; of an assenbly of
l'iquid-grystal -display panglqulpweRYsTaLl A1 egémggemg nmount i ng

flexiblgsresin films is conn to a li UId cr stal Lsplay panel. The
invention also relates to a éﬁ&%& §§u¥3¥: nﬁAéﬁch an i nproved
| i qui d- cr ystBACKEROUNG dEVTBE |m|omture of a prlor art quui d-crystal
di spl ay-panel TS
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el ect godes Zwiﬁlgmﬁﬂla bhecéss forepidaduding. tite tsqte autMapeed bondi ng,
herei nafter referr FTAB. 4 that has.a |liquid-crystal drive |IC.5
Tount ed t heRErELEanTEn SPi8 haveltion TiBras i i SArayRAFGT,SE an
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S|de opposi I'ng” sl I'n ot Ner cases
be on the r @eMimeside). Terminals on the |nput si de- (not shown) of TAB 4
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supplles t he termnals on the urLd-cr drive | C mnth Si, Ls
for HPiving egglf—'é:'b‘)f’r | fptomeked, ?g“@H‘Q'h %F%‘F? ?@351 5o a ég
and out pgt S tha Ml f@&lﬁ&ﬂd%r%ﬁﬁalﬁ&?@@bl frc %munﬁacpcﬁﬁélxhs%&ﬁa Rhéch
connected in_ correspon ce t he_i'ndi vi dua t rmnal s
T aur o orysBIBAITER & T Ler 8 SutBpt erpinals ¥ afranded 1N the end
portion (as lead wires on TAB 4), and an 1nput_c1rcu1t board.
The output terminals 3 are connected to the electrodes 2 on

20 the liquid—~crystal display panel 1 by means of an anisotropic
conductive adhesive 6. The output terﬂinals 3 for the TAB 4
are formed on the obverse side of the TAB film (Fig. 4 shows
the case where the lead wires are on the side opposite to the
IC mounting side; in other cases, the lead wires may be on the
reverse side).

Terminals on the input side (not shown) of TAB 4 are
usually soldered to the output terminals on.a board that is
called either a column input circuit board or a row input
circuit board. This input circﬁit board receives, via
30 connectors or terminals, external signals for driving the

electrodes (so~called X or Y electrodes) and supplies the

input terminals on the ligquid—crystal drive IC 5 with signals

‘for driving the electrodes. In resbonse to those signals,

ICS generates and outputs signals for driving the respectlve
35 electrodes that are connected in cdrrespondence to the

individual output terminals.

The liquid—crystal display panel 1 has a "column” panel
which is such that part of the transparent electrodes arranged



which is such that part._of the transparent el ectrogdes arranged -2- in
the vertical direction (in colum direction) is exposed at an end ‘and a
“row' columm panel which is such that part of the transparent el ectrodes
arranged in the horizontal direction etp-rOM/dlrectlon) i s exposed at an

end. Thgs ave the Liquid st hel d. t her ebet en and
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t are out put

di spl ay panel 1. Arranged on the un er5| erm nal s
3a, 3b, othex,, The panelsmayobepfernednpfasuch substratesras cal gbassvel y

r ef er r e B 4HE 2091astierﬂﬂal SuBstratll.angad-Oet Khe Wiace-of the

end portion of theljquid-crystal |spla Eanel 1 are el ectrodes_ 2a, 2b,

1Pn Fi g rofes RReI8L At ARLDE M) b gdcWitbe & PMetpkof Atk as
fel ectrOtm:h?)sﬁs"&&tﬂes Saﬁerueﬁéeéataytmtael we&a?;gﬁﬁlal iH tsem@y panel .1 by
irst placin en i er - ositio e ani_gotro :
conducuﬁﬁi¥§%ﬁﬂﬁia?§97 %&?ﬁs@ﬂdaﬁhngPﬁeBaﬁghFlﬁéHﬁluﬂii li}%Eitrateson
t he TABa&-d)eisi:gamlﬁrwmied mienlatljzgm:t Bokhegbliage pldte ZBh the .ON the
| i qui d- cr stal l’c%?% ay panel "1, and thereafter conpressing the joined. are\a/

under Fesult of thls thermal com 30 . pressi-on, the
gsl sotropl c C(Hmhj.ctS\asaimw&m&stratﬁngotheverbbs%ﬂomned to the
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cont ai nS
_crystal dlsplay panel 1. Arranged on the.under51de_of TAB 4

are output termlnals 3a, 3b, ... (in Fig. 4, these odtput
termlnals 3a, 3b, e are collectively referred to as output
20 termlnals 3) Arranged on the surface of the end. portlon of
the 11qu1d—crysta1 dlsplay panel 1 are electrodes 2a, 2b, ...
(in Flg. 4, these. electrodes 2a, 2b .. are collectlvely
referred to as electrodes 2). TAB 4 is connected to the
llquld—crystal dlsplay panel 1 by first plac1ng them in super—
25 position with the anlsotroplc conductlve adhesive 6 lnterposed o
and with output termlnals 3a, 3b, ... on the TAB 4 being ~
po51t1oned,in reglstry ‘with electrodes:Za, 2b, ... on the
liqoid—crystal display panel 1, and thereafter_compressing the
joinediarea under'heating. As a result of this thermal com— -
30 - pression, the anlsotroplc conductive adhe51ve 6 will cure to
have the TAB 4 Jolned to the llquld—crystal dlsplay panel 1.
The anlsotroplc conductzve adhe51ve 6. contains .
conductive partlcles 7 at a given density and, upon thermal
compression, the conductlve particles 7 will. contact both the
35 output terminal 3a and the electrode 2a which are disposed
facing each other, whereby said output terminal and said -
electrode will conduct. Other facing combinations of output
terminals and eleCtrOdes (e.g. the_output terminal 3b and the



donduct.i.ve particles 7 at a (given density and, ‘'upon thernal conpression,
t he conductive particles 7 will contact both the 35 out put term nal 3a
and the el ectrode 2a which are di sposed facing each other, whereby said
output terninal and said electrode will conduct. Cther faC|ng conbi nati ons
of output ternminals and el ectrodes (e.g. 8he output itermnal 3b and the
3 electrode 2h %%ﬁ conduct in_a-.sim/lar way via the conductive  particles
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colndugt : ve atietliesh pf:&\:pdts Beghihang ssrtemﬁh @gﬂfl Q?W)es?haggbetweenzo
reliabi in_cqnn i 0 even if _sone de is found in an
oper at i nabyefp' clﬂcﬁ gt h(go 'mﬁ’ng e%§ at%esﬂ?lii Fhded- TAR 4% mm
difficult to (lwa.di:rs,commazs enlmf;rorga;h;e bl.mzsdmmy.st aHencé, spdea;;y ?peegge

t hereb ns ffIC erator to repla
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.15 The anisotropic conductive adhesive 6 is madé of a

thermosetting epoxy or a thermoplastic polyester. The
thermosetting anisotropic conductive adhesive provides
high bond strength and insures high reliability in
connection. However, even if some defect is found in an
20 operating test following the joining process, the once
| bonded TAB is difficult to be disconnected from the
liquid-crystal display panel, thereby making it
considerably difficult for operator to replace the
defective TAB. _

AL 25 On the other hand, the thermoplastic anisotropic
' conductive adhesive usually has a comparatively weak
bond strength, so it has the advantage that even if some
- defect is found in an operating test followiné the
'joining process, the defective TAB can be readily
30 replaced. However, the thermoplastic ' anisotropic
conductive adhesive has the disadvantage of 1low

reliability in connection. _ .

An object, therefore, of the present invention is
" to provide a 11qu1d-crysta1 display device that has hlgh
35"re11ab111ty in connection between a liquid-crystal



defect is found in an operating test follow ng the joihing process, the
defective TAB can be readily 30 replaced. However, t he _
thernopl astic anisotropic conductive adhesive has the di sadvantage of | ow
reliability in connection. An object, herefore, of the present invention:
is to provide a liquid-crystal displayrdevice that has high 35 reliability
in _connection between a [|iguid- crystal di spl ay panel —and_drive iss
and which iddeplapspanednand Arive IEseanghdihieh o hpace 128 n Jowed: -
hn¥enzlon!Sngkr@EQgtgela Ith|d crystal dlsplay deV|ce t hat pern1ts 5

ef ective S to be re ac Ln an e wa he_| ngen
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IS ed a u Q artly expose
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connect ed tguminary 3 said flexible: film having: at I east
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el ectrode t [ S | gad [mamlt d
slit, sai dsée)l ecﬁulﬁé%%%tésgl ?igpllég §a9%g. I gg 65!11651\1: fjégx n edl ?rallect ed
by a ¥0rsplupghityyef gleckrodes v ca&'ﬁldﬂﬁfgég t%??l %& £ of

c?nlnect![on ﬁ?eﬂgﬁﬁ&@r eﬁdcoarmldam d.1mmi Havling, and Imelqmnteﬁ sai d
Cai d 1 especiReteenothabus bt o4 Che xilel idd Ofeffrofuag d 0
i nsul ati ng £lgpibler : fhlmni bavingi catonlieastveongpelepd: Wiren Farmed
adhesi ve thereon serving as an output terminal for said@ IC, a
15 slit formed in a -req:i_.on'- of said fle'.:é-ib_le film which
corresponds to the area. where. said ';at' ‘least one lead
- wire is to . be cbnhect_ed_ to a respective electrode so 5
that part of said at least one lead wire is exposed - in
said slit, said -:e-leetz_'odes_- and said at least one lead
20 wire being connected "h_y a first adhesive of - an’
| anisotropic conductive type in the ‘area of connection
except the area correspondlng to . sa:.d sl:Lt, ‘and. the part
of said at least one lead wire. which is exposed in said
slit being connected to _sa:Ld respect:we .electrode by a ~
25 second adhesive of either '. an ins_u-i!a_ting- type or an U
anisotropic' conductive type that has ‘a "grea-ter adhesive
- . force. than "said first adhesive | of an anisotropic
.conductive type. L o .
- According to a second aspect. of this invention
30 there is pro{rided a process for producing a 1liquid-
crystal disp-lay device comprising .a liquid-crystal
display panel on. which 1is mounted a plurality of
electrodes arranged which are partly exposed at one end
thereof and a flexible. fJ.]_.m having an IC mounted thereon
35 for driving said electrodes, said flexiblé- film having



fforce than .said first adhesive: of 'an anisotropic conductive type.
According to a second aspect. of this invention 30 there is provided a
process for producing a liquid- crystal display device conprising a

l'i quid-crystal display panel on. which is nmounted a plurality of

el ectrodes arranged which are‘partly e&)osed at one+and thereof and a
flexible filmhaving an | C nounted thereon 35 for driving said el ectrodes,
sai d Y¥exi bl eaf iphurality ofa }eadalwizes faxmedi rehereoneddrieinpn as
serving as ougi 1C ¥R ¢ I ¢S sligt being i T egi Qn of
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odes qn sai

whi ch said.| ea Lres are conpected to said el.,ect _

i qui d-cr?/"%t a?gﬂ%ﬁpafspar%‘? gﬁ?i’r ParL PL GAdg (Lead wires <if; eyposed
conductive typn saidr pdi¢] isaishiptovess dompriethgon of said flexible film
except the area coLr e [ ald sLit. i ection.step in which
said ICis operat eé %ﬁoow %g’"g‘%al oq‘} i %t.%p gi(}ﬁng’@&c' S3t pe]ﬁ?éleﬂ'&ﬁ'le@
said 15 |iquareccpnngcted ptay spidelelectradesl bn ddidnl iguhdserystd@l and
a second con ' st | 1 L f esald | LA rysgal,.di spk |, is
found to o e:g%%b%§¥qa§€fhé,fsgi eléectf?.%l es gﬁﬁ’egg,"% I%%d N r%‘gkgﬁetg%gﬁc
connect ecdt9 n Sgnduetive tyne intexpeseddiessaddomrsa f connechioni of

type or an ansafir elieki®led i cekddptt BAE BRead HHUMEnSNESEYCsaligr ce
than said fi_%sé. adhesi ve of anég%i sotropi ¢ conducti ve type. Aﬁa q
adyant age of ? '?‘"process is that at the stage 25 of perform ng an
operating test, thanTAthspectioneaidpy in which said IC is operated

following said first connection step to ensure said

15 1liquid-crystal display panel is normally driven with
said IC; and ’ | '

a second connection step in which if said liquid-

crystal display panel is found to operate normally, said
electrodes and said lead wires are connected in said
20 slit by a second adhesive of either an insulating type
or an anisotropic conductive type that has a stronger-
adhesive force than said first adhesive of an
anisotropic conductive type.

| An advantage of this process is that at the stage
./ 25 of performing an operating test, the TAB can be readily
- disconnected from the liquid crystal display panel since
the two members are Jjoined together ~ with the
thermoplastic adhesive having a comparatively . weak
.- adhesive force. Hence, if the TAB is found to be
30 defective, it can be readily replaced. If the TAB is
' found to be acceptable in the operating test, the uv
curable of thermosetting adhesive having .a comparatively
strong adhesive force is coated in the slit in the TaB’
and cured as the output terminals on the TAB are

35 compressed against the elecfrodes '



di sconnected fromthe liquid crystal display panel .since the t wo

nmenber s are j oi ned together wth t he thernopl asti c adhesi ve havi ng
a conparatively weak adhesive fprce. Hence, if the TAB is found to be
30 defective, it can be readil y®repl aced. If the TAB is found to be
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rate. Briefa Dawer pfanhune raﬁeDr aw ngs: - The view wi-ll now be
descri bed p v Diraadfgs: t he acconpanyl ng draw ngs in

whi ch: 4 A“lﬂ : l 1 ' ganlce"f'v;nl_‘ﬁneﬁ‘ g %Q t'ot?le:?atgéies%%thon

of a I|qU|d crystarl p y i accor
Figure 2 i §'%f%‘f@?% EQOWﬁgaPﬁ°BPB§¥ MCFF@WJ{W f&t‘éhb? tonnecti on
bet ween el ect r odebgures WLi(a)i Gnad ys(l) shew ay plam! vied andua vertiicalls

on a TAB agrddiey dEmaidifeineoanest 4 a0eeatal NqiBp13%c0as Shagerahnde

two- step ¢ ectlgg groceﬁi accorgl ng to: gn enbodi. ngnt of the 20 present
i nventi on; ‘f:i&a'h MEeBEaGPam showi ng a process, flow for the manufacture
of a |i3di d- crysEigures . a)lsaseerﬁﬂkgtchs showingatin lsxoss| Iqutdqmetétéeb

of connect igkatdicoki Worthebioml bdtwakac emodés tba ®WABliquid-crystal
d:l.splay panel and output terminals on a TAB as they have
- been. connected together in the second stage of the two-
step connecting process according to an embodiment of the

20 present 1nventJ.on ;
: Figure 3 is ‘a d:l.agram showing a process flow for the
manufacture of.. a- liquid-crystal display assembly as it
" relates bas:.cally to the step of connecting the liqu:l.d

crystal displace panel to the TAB;
25 Figure 4 is a sketch showzng the structure of a prior
art 1:|.quid-crysta1 display device 7 and -

Figure 5 is° a sketch 111ustrating the cross-sectional
structure of. the area where the TAB and liquid crystal
display panel.. of the. prior art’ liquid-crystal display .7

30 device are connected to each other. B

As shown in F:Lgure 1 (referring ‘to the state before
conducting an operating test) ., the liquid-crystal display
device’ accord:l.ng to an embodiment of  the present invention

35 has a slit 8- _of a given width in part of the :area where
electrodes 2a, 2b, ... on the liquid-crystal display panel
1 are to be connected to output terminals 3a, 3b, ... on
TAB 4. This structural feature is clearly different from
what is shown in

40 :



25 "Figure 4 is’ a .sketch show ng t"'h"'e'structure of a prior art

l'iquid-crystal display device; and Figure 5 is a sketch illustrating the
cross-sectional structure of the area mhere the TAB and |iquid crystal
display panel of the prior art liquid-crystal display 30 device are
connect ed g LA HHE e%‘%{l | f &, mb own
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powerful. In theIn nHe Hirget aftapsneftconnethionl etheoddecrdddie and pthe

termnal s r ni neans of t LsQtr

conducti vegg g’% veg‘-g‘gq\aﬁ% fe g prtf %ﬁe&hﬁgnﬁg?ﬁ dy%rrgg' g %tr}]‘e%%r?gﬂé n%’bove

the~bond sandsgtirapic ltandictive aitmesive as tonpheaprioky amdak. AsThe two

menbers ar [ h [ b xt ent
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.0of connect1 on cover area cofrespon Ing to hi s
cohBect i onaghegive iige combiagatively wedly. 3Thedtwa members are connected

in the same way as in the prior art, but the extent of
connection does not cover the area corresponding to'the slit
8. This connection step is identified by A in Fig. 3 and in
~ this step, the electrodes and the output terminals are
20 | connected by means of the thermoplastic anisotropic conductive
adhesive. Details of the connecting procedure are the same as
in the prior art and, henée, omitted. .
The assembly shown in Fig. 1 is such that this first
stage of the connection step has been completed. This'stage
ij is followed by the step of performing an operating test on the
liquid—crystal display device as identified by B in Fig. 3.
Before the operéting test, the liquid-crystal display device
is such that the connection between the output terminals 3 on
the TAB 4 and the electrodes 2a, 2b, ... on the ligquid—crystal
30 display panel 1 has been completed except in the area
. corresponding to the slit 8. Thus, the output terminals 3a,
3b, ... on the TAB 4 have already been connected to the
corresponding electrodes 2a, 2b, .... on the liquid—-crystal
display panel 1 by means of the thermoplastic aniosttopic
35 conductive adhesive-9, alloﬁing the two members to conduct.
As shown in Fig. 1(b), the slit 8 is provided in generally the
central part of the connecting area so_that there will be two
connections by the anisotropic conductive adhesive 9,'one



this step, the electrodes and the output termnals are 20 . connected by’
means of the thernoplastic anisotropic conductive adhesive. Details of the
connecting procedure are the same as in the prior art and, hence, omitted.
The assenbly shown in Fig. 1 is such tha% this first stage of the
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perform ng an_operating test. on the liquid-crystal di'sp ay evice as ~
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comparatlvely weak bond strength the TAB 4 can ‘be readlly

'dlsconnected from the llquzd—crystal dlsplay panel 1, wherehy
the defective TAB 4 can be replaced 1n an easy way. Follow;ng

20 _the replacement of the defect;ve TAB 4, the process w111 |
return to the flrst stage A of the connectlon step.

If the TAB 4 1s found t0~be acceptlble (OK) Ln the |

peratlng test, the process goes to the adhes;ve coatlng step
C, in which an adhes;ve havxng hlgh bond strength such as a uv
25 'curable resin based adhes;ve 10 is coated in the slit 8. When .
thls adhesive has been applled the llquld—crystal dlsplay' &J
panel 1 has a relatlve position with the TAB 4 as shown 1n _
_Flg. 2, except that a compresslng ‘apparatus 11, a llght source
12 and a table 13 are not ‘in fact p031tloned as shown 1n Flg..
30 2 rlght after the appllcatlon of the adhes1ve 10. o '

The process ‘then goes to the second stage E of the.
connection step. The dev1ce is placed on the table 13 of the
connectlng equlpment and posztloned as. shown in Fig. 2.' Then,
the compress1ng apparatus 11 in the connectlng equlpment is

35 actuated to descend towards the ‘table 13 so that it exerts_
pressure on the ‘area in the slit 8, whereby those portions of -
the output terminals 3 on the TAB 4 which are in the slit 8

are compresseéfagainst the.correspondipg portions of the



15 connected to the'liquid- crystal d| spl ay panel 1 by neans of the

t her nopl asti ¢ ani sotropi ¢ conductive adhesive 9 having a conparatively weak
bond strength, the TAB 4 can be readily disconnected fromthe
l'iquid-crystal display panel 1, whereby Qhe defective TAB 4 can be repl aced

I n an easy, VeV Bkt o&&é' Q%ﬂgtﬁ% lflqruLLt S&?Q@%rp?{gﬁfgytgg ggf gctive TAB 4,
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whi ch ar e iof ttise ssetofd andhestpecssed aga| nst the correspondi ng portions
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present at i,quy OrL¥nRecdysn ueew%é}pttﬂé 8o N OLs gaps

h
bet ween t he ifectro es ang out put term nal are before they are
conpr essed togethrtb@t@bt?ﬂémapﬁl ﬂ@ﬂ'—'ﬁ;#ed abo"e: the uv curable resin

based adhesive is used in the second stage of the connection

step but it may be replaced by a thermosetting a@hesive. In
20 - +this alternative case, the output terminals on the TAB are
heated as they are compregsed against the electrodes on the
liguid—crystal display panel, whereby the thermosetting
adhesive coated in the slit is allowed to cure. In this case,
the light source 12 need not be used. '

In the first stage A of the connection step, the
electrodes 2 on the liquid—crystal display panel 1 and the
output terminals 3 on the TAB 4 are connected in areas other
than those corresponding to the slit 8. As regards those
areas, the adhesive force of the first anisotropic conductive
30 adhesive 9 and the open area of the slit 8 or its width are

selected in such a way that the connected electrodes and
output terminals can later be separated without being damaged.
Usually, the slit width is advantageocusly about one half. the
width of the area of connection between the electrodes 2 and
35 -the output terminals 3 but it can be properly adjusted in
| accordance with the relationship between the strength of the
first and second anisotropic conductive adhesives and the
required reliability of connection. If the second anisotropic



of the second adhesive. Thus, the second adhesive applied into the slit 8
adds to the strength of bondi ng between the output termnals 3 on the TAB 4
and the electrodes 2 on the liquid-crystal display 15 panel” 1, thereby
i ncreasing the strength and, hence, rellﬁblllty of the connection between
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the out puelestinades 2 @ndthbeTﬁBtﬂui-ré'- Qﬁhéﬁ then t hose
cor r espongisig Sidife Séftcénnéétieaar %ﬁet W\f@%o tﬂae wsliesiyechar ce of
the first -ani sotropic conductive 3 _ eS|ve 9 an t he, open area of the

slit 8 or Seeeng cﬁ‘[@%ﬁe"%&%ﬂ@ﬁtiﬁ“s&ﬁda'\ﬁy aE mweﬁea

el ect r odegoHithctiwa! i iﬁS‘é%&é' SnCapdinbety InstaRA R handdire .beynse
damaged. Usually, the slit width is advantageously about one half ' the

wilfl h of Fﬁ%ﬁhrea of connection between the electrodes 2 and 35 = the
output terminals 3 but it can be properly adjusted in accordance with the
rel ati onship between the strength of the first and second ani sotropic
conductive adhesives and the required reliability of connection. If the
second ani sotropic conductive adhesive has a particularly high bond
strength, nore efficient manufacture can be acconplished by reducing t he'w”
.adhesi-ve force of the first anisotropic conductive adhesi ve whil e narrow ng
tNs width of the slit 8 In addition, if 5 - " adequate electric _
conduction can be assured between the electrodes 2 and ‘the out put ternlnals
3 by bondlng in the

20

25

30

35




s

“first stage of connection, :the adhesive to be used in the second stage of

connection need not be of an anisotropic conductive—+ype-but an ordi nary
i nsul ati ng adhesi ve may be 10 rused. 15 20 25 30 35 CLAIMS: 5 1.

A
l'iquid-crystal display device conprising S‘ l'i quid-: ZHMHHMHHMJ'E”G' on
which is nmounted a plurality of electrodes®which ar o t one
end .,,L_pereof and a flexible filmhaving an | C nounted theredn fhat i%s
conne¢ted to drive said el ectrodes, said flexible film 10 having at |east
one lead wire forned thereon serving as an output termnal for said IC, a
slit, forrre%lg%.regi on of said flexible filmwhich corresponds to the area
where said 5t one lead wire is to be connected to a respective
el ectrode so that part of said at |east one lead wire.is 15 exposed in said

slit,” sadglectgo %éﬁ ' I e Wi onpegts )
first a esll'e've oé g’ﬁ' n:%oﬁ%%?%iccﬁ%?c]t%edtb ?%%e. n&?ﬂéfgrggg&opg cgﬁ%@on
except the awystabr ddspday npanelspy whiich ahe maunked af Blwralityenf
one | ead widfedtrodesSwhikds ré Npadtlys dxposd PeLNBneoEiRe { €HekBo¥idha
respective el ectrogde byvg,iewﬂg adhesive of elthei‘_ ag nsul ating type, or
an ani sot r i cﬂrﬁ?ﬁﬁ&?i 118 peRNERIH8 gFea’PQFn & st@rﬁﬂrbe n Sk d
first adhedomneéted avbsodripec sathducéigetrpies,?5said Slexible criiiml
di spl ay, fdevj ce. accordi 0 [ rein [ d.l ) i n | ble film
is aT a:%aQZJa’?% %Er &%e@+€e Tﬁ%?%‘é afﬁglggda%%%\%{ f%?%%f{ihafagan of
the connectattpiectevudnadndforr said I2, tar silidl sfoxmede ipepar negdoni tadut .
b?' ng damagefhy flexible film which corresponds to the area where said
~ at least one lead wire is to be connected to a respective
electrode so that part of said at least one lead wire is
15 exposed in said slit, said electrodes and said at least one
lead wire being cornnected by a first adhesive of an
anisotropic conductive type in the area of connection
except the area corresponding to said slit, and the part of
said at least one lead wire which is exposed in said slit
20 Dbeing connected to said respective electrode by a second
adhesive of either an. insulating type or an anisotropic
conductive type that has a greater a'dhesive force than said
first adhesive of an anisotropic conductive type.

L, 25 2. A liquid-crystal display device according to claim 1
wherein said IC mounting flexible film. is a TAB and said
first adhesive has such a weak adhesive force that any of
the connected electrodes and terminal or terminals can be
separated without being damaged.:

30
3. A liquid-crystal display device according to claim 1
or 2 wherein the width of said slit is selected in relation
to the  adhesive force of said first adhesive of an
anisotropic conductive type in such a way that said

35 electrodes and said at least one lead wire, after being



30 -3. A liquid-crystal display device accordi ng—t—e—e—l—aa—m—i—w—Q——whereun
the width of said slit is selected in relation to the dﬁei Vlﬁliﬁrce of
out being

a
said first adhesive of an anisotropic conductive uml
C
bei n danaged

that said 35 electrodes and said at | east one Ie
connected by said f irst adhesive, can be Beparat ed W|th

4. A liquid-crystal, display_de according to claj m35v\/nere|n1;he o
regi on wher e"%%'i‘%cFﬁgpé’é’i |%X‘3I gg‘lr e%"clé? gnn&ﬁ‘%d £o Separated withguy’
| ead wire bybéiwgfaamhgedhesi ve of an anisotropic conductive type is-
divided into two parts. 10 5 A liquid-crystal display device _
according to any preceding. claim wherein said first _adhesive of an
ani sot r opi ¢ €ondut iMenuidrecrgstabr KuEpAY c deiviram s acaiotddmgpntioadilesime 3
is of an g@nigo o d t at ”Bzdé‘s o '”aJ:E:S
6. A p’?oce é{-Q?h e gtc #i’&-n %%w -crysta ﬁéﬁ?%g%ayaﬁagﬁoagg
conpri si ng £onReched y%?als%#‘gpl%l?y € oenghi difad WhER Yo Bher ofirgt
of el ect r odegqrésddacdevan hanigokEopik: ewﬂaadtakreon@gp@d isherispfaediato
flexible film 20 haying an I'C nounte t hereon for driving said el ectrodes,
sai d flexi bl'&¥®iPAFRSving a pl urality of lead wires formed thereon serving
as out put term nal s for saiid-IC, a slit being forned in a region of. said

L onidt o8 10 &), RNy | "1 80TRy T Ugv BLT LERLMUED NS Anl
exposed in snrdceﬂling sa@blapnocsdmemirml §¢ﬂg}i aﬁlm%t cml‘tﬁh 510@ i an

whi ch sai d '&f}ﬂ %i‘?él@rec aueeive [ypd A<l 8 8t H@ Yhereas said
| i qui d- crysta %IS anel.-wth a first adhesive of an_ani sotropic - .
conducti ve, second a esive is of an anisotropic conductive type that

is made of a qv.._ curable resin.

L
u

- 6. A process for producing a liquid-crystal display
device 'compris'ing a liquid-crystal display panel on which
is mounted a plurallty of electrodes arranged th.ch are
partly exposed at one end thereof and a flexible film

20 having an IC mounted thereon for driving said electrodes,

saiad flex:.ble :11m hav.mg a plurality of lead wires formed
thereon serving' as" .' output- terminais for said I'C-,' a slit
being formed in -~ a region of said flexible film which
corresponds to' the area where said lead wires are to be

25 connected to sa:.d electrodes, so that part of saia leadu

wires is exposed in said slit, said process comprising:

a first connection step in which said lead wires are-
connected 't_o-"sa-id'- electrodes on said liquid-crystal display
panel with a first adh_es_ive | of an anisotropic conductive

30 type interposed in said area of connection of said flexible

.£ilm except t_t_ie. area corresponding to said slit; |

an inspection step in which said IC is operated
following said first connection step to ensure said liquid-

~ crystal display panel is .n_ofmally driven with said IC; and

'35 a second. -conheetion step in _.'which if said liquid-



o

30 type ‘i nt er posed in said area of connect i on of said flexible filmexcept

the area corresponding to said slit; an |nspect|on*Tr€p-—r—n—wi°r|—e—h~sal d
IC is operated following said fi rst connection step t | i qui d-
crystal display panel is normally driven with said | lE m*mﬂ "Mh
second connection step in which if said | iqw crye | is
found .o operate normally, said electrodes™and said |ead wires are
conne¥ted i ncaylstan | aidplraysqeanel adrestganal ©bt: |Wde;ﬁtd nﬁukﬁfhlmgr tyﬁalar
an ani-sot ropi ive ty stron esi,ve, 5. farce, than
S dfiret oENEERIedss [and) B cleadl i sTH PORE! peEee Dup iy 231e
accordi ng tobyl s msecond cadhesiive fof steitthensi an oinanla‘hn.ngt roype or an
conductive t ! f t [ to n
¥H§I ?%%o}‘i? ?g’c‘é 2?2; gl 3&1?51: s | 3 ﬁ:@éh@&r 2418308

area of said s ead wres

connect ed5t of§§.'§l$ &han Wbﬁléféﬁaladﬂ@fmel Hefit aBe AR SOAFERIE qgndgctlvg
process accoggpaqd to claim6 or 7 wherein said IC nounting flexible filmis
a TAB and said first adhesive has such a weak adhesive force that any
of the connected electrodes and | ead wires can be separated without being
damaged. 20 9. A pppeeessacaceoirddngd tbai elaimwhschwhepéifiessaiat epirst

the'inspect | Snepdye’; 8 CBA" anibrbbably (H0RaNIVE, RERE, coas. "Bk oAn,
to claini0 wadhesiveheforgeothater tnsaialadtion r desthe copenmneaarea f saadd
-l ead wires byjihe f&s&ih %&%&%ﬂs Ry SUIPP LedPNUiGldd' € 4#08r Sbeing

divided into two part
N connected 'to each other can be separated without being

damaged.

15 8. A process according to claim 6 or 7 - wherein said IC
| mounting flexible filin is a TAB and said first adhesive has
such a weak adhesive force that any of the connected
electrodes and lead wires can be separated without being

damaged.

20
9. A process according to claim .8 which includes a step
in which the liquid-display pane'l,' if it is found not to
operate normally in the inspection step, is separated from
said TAB.

— 25

10. A process according to claim 9 wherein the region
where said electrodes are connected to said lead wires by
the first adhesive of an anisotropic conductive type is
divided into two parts.

30

11. A process. accdrding to any of claims 6 to 10 wherein
said first adhesive of an anisotropic conductive type is
thermoplastic whereas said second adhesive 1is 'of an
anisotropic conductive type that is made of a uv curable
35 resin, and a light source is used in the second connection



11. A process according to any of clainms 6 to:10 whereirn said first
adhesi ve of an ani sotropic conductive type is thernoplastic whereas said
second adhesive is of an anisotropic conductive type that is nade of a
uv curable 35 resin, and a |light source is used ﬂntnectlon
step. 12. A process according to claim1l Nherel‘mnl‘mnm(mu“ ut put
termnals. are conpressed against said curlng'SCeIéctFodés s
| i qui d-crystsfieP«i splay device substantially. as herein descrlbed mnth A
reference to and as shown in Figures 1(a), 1(b), 2 and 3 of t he
acconpanyi ng draw n 10 14. rocess foy roduci n Jiquid-crystal
di spl ay devidde tﬁ‘f%‘ﬁ??%l P?"S?d eite d@s‘ﬂ"?bgﬂ Whered m ¥Q afaigs

shown in Flegwpta:. ltermind(ls) . afeancboﬁpr)éssébe Wyl B idr aV\‘cﬁS‘ing15
5 electrodes.

13. A liquid—crystall display device substaﬁtiaily as
herein described with reference to and as shown in Figures
1(a), 1(b), 2 and 3 of the accompanying drawings.

- 10 . :
14. A process- 'for producing a 11quid-crysta1 dlsplay
device substantially as herein descrlbed with reference to
and as shown in Figures 1(a), 1(b), 2 and 3_'of thet“/
accompanying drawings. o

15



