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WD 2005/ 027221 PCT/ US2004/ 024986 CHI P ON FLEX TAPE
W TH DI MENSI ON RETENTI ON PATTERN Techni cal Field of

wo pawsorizon [ 0001] 5 The present invention rel BAEES1004/024986

chip on flex (COF) tapes for sem conductor devices in
whi ch sem conductor chips are nounted on a flexible

subst r aloHIP B3¢ FLEXRUNEPEWI THIBIWMENSION RETERNTION FATTERN

devi ces havi ng sem conductor chips nmounted on a
flexible substrate have been wi dely used for the

ction of various electronic device
ﬁ%ﬁﬁﬁ%F@ﬂg f:'[ﬁ'eaI.lslmrlJelrsonal conputers, term nal devices
pmonersonal computers, hard disk drives (HDD),
pers i.t al assi ver.satil e
di sks 1% 1%8‘51(rnere %ﬁgoncixép é (FOghgdaesaiIPr setmacfonductor
aHvsdek ﬁlywlﬂdﬂ@hﬁco(nﬂﬁﬂ)r chips a® lmﬁthhnﬁ:& oh @ dlegibtsabstideyi ces,
there 15 can be illustrated the tape carrier package
(TCP) that is conventionally used and the chip on
Bh&srouhds)t (also referred to as "chip on filnt) that

has cone to be frequently used in recent years. In
W90H field of the above products, higher density in

the MQUMREdnacte deviRbSifaling BrficSRMEBESiRBbUNRIGAN kR ay
panel s have been keenly sought, and in |nte r at ed

gubsteaie have beyn yidelx &gf‘élsfmf the Wllrmg@rl@ crpgeion|of m@ﬁﬁ glggronic device

blof@dks subhed ﬁer@'ﬁﬁ c'oﬂl%ﬁt@ﬁsﬂeﬂlgneq QRO DL f)&Eongpcoﬁﬂpﬂ%Es hard disk
pi tches, hi'gher resol utions, and incfeased ca

irives 4D merspray digitel asvietents PHA) sHigifad W‘;Fsattllfé@éksdgﬁﬁ’dd@(’bﬂe

P
?}gb&eggg&éﬁ%ﬁa ﬂ‘??t!ilhcﬁes%ﬁ%ﬁlpg@%{] dL%FD% Q% m%mﬁ%&%ucﬁ& d@@de@ Ghere
carhei ﬂélrstrpfad Kedepe(cTivy patch@g@s(TtﬁBMhatd@mna@uhmlbsm@nd the chip

R HO (U NSRRGSR, & b 1y el s Bl B ity Aifed n
coemgedre dnaacht firdd ettheaotve pgdywas, higber dshsityhie tHeeamintieg ofed
al%ctromc ({c]’,vwes[ %%q?r%&%gsg}ay gaﬁetﬂs havc?F eg keéf’\rqlxlsecﬁé}ﬂn%d dﬁ J,nte&ated

present
t:iln@u‘rQi(E)qxacltagéﬁcﬁor Idvigpcrpsialfdisplay{ CO), thea ;ae:smtraasmgniemands for

d | C Cg g
e ey SO, S o HEBRANE B PR pare: BRoad
tdiiefyi theve deth&Rld, the aseettions tape \shrticmgickay €TCP)Is bding ieplaesd with
ﬁg nd %ﬂgrg&ﬁ e finer pitches can be attained nore :
§ 2P the TCP tapes. 1 WD 2005/ 027221

R@EB}JSZOOM 024986 [ 0004]

Tape carrier package (TCP) tapes have device holes for mounting integrated circuit
(IC) chips. IC chips disposed in such device holes are electrically connected at the
connecting portion of the lead termed as an inner lead made of thin metal wires and is
present in the form of a so-called "flying lead." On the other hand, chip on flex (COF)
tapes have no device holes, and IC chips are mounted on the tape and are directly
connected to the connecting portion of the inner lead present as a wiring layer on the tape,

and therefore finer pitches can be attained more easily than in the TCP tapes.
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In order to house various products into a prescribed
pl ace after nounting a chip on flex (COF) tape,

w@emsnaizby the COF tape has to be bent. |n or dB€T/US2004/024986

facilitate bending and to minimze repul sion after

bendi ng, a two-layered chip on flex (COF) tape has

@ 5 generally used which conprises a thin (25 or 38
min thickness) flexible |nsulat|n% film as a

substhn grder tadgusctvadeus ippskicts interprgkcribad placeradisT MewHing a chip on

f’fgxt(@@)@ﬁ&%}@%b ford] yr th@@Oi*“ @%}% fhas 1‘§l159 %er&Wg] orb@ﬁf@ fa%ﬁlta%endmg and

t apes produced by a net rom ng
tetigimiteaypisipmafigh beidinghetworeyeaéd ¢hay@r ﬂ@Xs(CwB tﬁpd h@srbeen
feln?er)ﬁ( O%Jllls%d Wik v&g‘l cgv%xlprq 5 fglglurgt?ﬁu ¢ 128 Bl% elg ﬁ}l ky Fssgﬁemﬁe ?n%&l%ﬁrpggﬂlm
$alsybsifatdeand,ahererdon,| a&nﬁﬂdiﬁdh@%eéﬂﬂta@hbﬂfaﬁﬁ: eirixfg 1ayeresiech two-
10 f follome by heat_ treat t. for, curi and .
B EOF FBRONALF Do SR R HOtInS fmeliplagH iy which the
Mehidhyek @ fornSddIn aFfexdiLiaaRRing Fitth kuchng palyinti@s b RhRing method in
|nsulatJ filmsuch as im film

.pol yi m de
B PIGEHEAGSUGH 2 ?ﬂw&edawsgﬂsecoa%@g%é%ﬁﬁa metal
ﬁaﬂ %’llcﬁa&d By hERHEBRReATH Grinp Qﬂd’domeﬁﬁeﬁmsdr\éﬁ adHeioMkiM8d in
vi ewpoi nt _of circuit formtion, such t wo- | ayered

COF
W%zslé's mefahipd! sBeeHt ageper &1l apd prilsailedasuijing ﬁhaéwahtaﬁ g golyimide
f‘i‘ﬁ{ $He ﬁlﬂlﬁhtmycrﬂeaﬁs 5 a?ﬁropﬁe{té £dHRsil SmbRk TRA 298 thkPnéplastic

| exible insulating filmand then in the resist

m&xlm&emdb%sp@ Hrop the wigwireinkef ciguihfoamationpieh tWa-laygpdGRT tapes
I?agé &8y gg'gfﬁ&g} ﬁf@dlﬁ?& 6’5991 dda UL &n‘%gxo@ﬂl \9111??356 f(elggfp %E}é formed on

yer s S copper tormed on a e> il mso
afexitge ingulating filmsind ffhepam the resist patidrmt dapha wiringtnagtal wighj as gopper

' ) ' [
YL sl BBl LYo SRl DB P A ol

Wmex}pn a‘ﬂemhlaﬁlnam a3d¢ Prmfa resistpatiein, hedten andtabwiringsidhl 2

%%?‘%lﬁ géTIB B g Ly 1'% thte %ctrocfe%letatl %]grr as tﬁ'e t%eodlr? ! lcﬁer a sugtract method

circuiton
a wHidhy frbine lamsate at“ il n@tai lalenand alﬂebﬂblh msblak&g filnd) &l&ﬁﬂletal 1ayer is

-al | h t
SEREE) o roREm SR DB o i il OB B i
pdltyd likkede film, and is used with sem conductor chips

@g&]t ed 25 thereon such as integrated circuits (1C)
drivers for flat display panels such as |iquid

Cryst@dnedily plCAOF t@@n@k § ciduiiYirin@hpbibRohS Plrfite BBl
ence EL) .di spl ays, and

*@Hﬂﬁg@m?an el% @14 Sl R BT YR ERCRaN jppgrounted

felebh QRh ﬁﬂﬁfé@fa@éd chculfsf{f(grf&ecﬂlvEﬁ féxSflat Qidf_)lﬁi {)AH%E Qudh s Buid
connectjng to a display dg%nel el ement ion or a

pritehdisglay Prped (LCD A2 disniey wpadhs RE). @Fﬁaﬁw@&@rﬁb@vm@eme
@) tispRy SRR B! W A s 1%%cﬁlﬁteé%lth'tl‘éyk%ﬁnécﬁﬁ%%c)mfipﬁgg&rrally

connect | r]'g to an int egr ated circuit
sfeasd tq 35 "avipplard) for penapsting tg/a fligpley prsel %frm%lhp@hon or a printed

JRARYEEE, HAWERLRREMIT FREAg portion (generally referred to as “inner lead")

for connecting to an integrated circuit (IC).
[0006]

In order to enhance reliability in finer pitches, measures have been taken
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WD 2005/ 027221 PCT/ US2004/ 024986 conventionally to
i nprove adhesive properties at the connecting portion,

wo eoopexzent wire breaking, and the like. |n JRQBEOSRE4/024986

Unexam ned Patent Publication (Kokai) No. 2001-
201757, for exanple inaliquid crystal display

SR AE AL Ao B SE  ir
Tarpakine tm;}rth«t blaad In éarmnwa Klgexaullﬁﬁdtﬂmnuli’ubheawn (I8 okaf) No. 2001-
ﬁﬁ%'} ? eQ }?1 Rﬁ & ?&%g Q&%ﬁ & e@ﬁe %Nvﬁ’gﬁ érgl‘%a(ﬁty (Ig]f outer lead

conducti ve orce

tominalslfos pmchdnno tﬁeélqmdccmtal ghspiﬂy pdmormmti@utek zaditerminals to
tﬁ}? éxg%renﬁrlcg% P?mglh ﬁaglg l%gen ctogne&l eg tg?xge gmgogfxg 1C,C né,uch}/e film (ACF), a
sinf@ssesit m@ﬁbﬁrhaﬁ banidispoded it tﬂ@ eicinfth bBthe en‘itet 1@adaﬂ@rmmals for

sopeedit byt tbhuterl OB MbintrRp At ot latpeg et

gepbiattblid the Yapef Thik &atts hembpré@a ﬁ&(étsﬂvé) firopélﬁ/ AR ter lead with the

Japanese Unexamnj ne at ent Publlc
SaisBons mi&ct&fersp méggg F uin chbame e oAb oy gg qm‘#}ccrnsafam
foooget ween two adj acent inner Ieads in paraIIeI mnth
the wiring__direction of these I hner
has dfRERYSEYxaBngd Baja Pul?lw@l%lr(gak@hﬁo @100%1% %4ﬁ4ﬁ H@Floses the
foBRstioRQF b dPRm W@adtu?ba@'@én &b ra%ﬁ@ent hRer[1QQO R patdllet VR the wiring
ot her hand, thoug chlghon fl'ex (COF) tapes require
dirgstien ofi thepe pwp 'é‘éﬁd‘?aﬁ@ 1§\b46@ﬁm@ta¢<t0n§evaaféh? bregargipfiibe inner
RRY pRE&HIuTOh&t §fds€n as the pitch of the circuit
becomes finer, thereby |eading to a tendency to
Wedkiced capablllty in bending. Accordingly, though
relat [

it BBt il RANEK T el (o ke A LRG0 Bertine
Wnre bremldnm@ledb bergliregmayrocdapeere sterl asdheapiich eﬂthPatr@nttbecomes

| Ki 2
ﬁgeq tga%gé)dgegimggco ggc%dzncl\?% reglrl%?éa asspaﬁp &r fﬁ%g@ ﬁ% g}d(i%n ey, ‘glough
rebutialiy ngldtﬂ'adg/upmlle fil‘hm bmnngm thickiesd off50rand At uinl'aee lli)yedl i:h dxder to

rtion, atin the osed
GiPeteeoiab B0 e fas FEre 4T pReTroD Bopired ShEndabfition
%nﬁggmonsedzmne Dipabesd |PhtérgﬁNcQ B1é§é@kaieﬁd1ﬁ%prgﬂ&n&2ﬁ2e7been

ndi propert ee rove y makin

FARESR DY FROTg tﬁ%?f&&@ﬂ%rmeﬁ@ e%ﬁg!? ¢ heagdipe RprtioRgmd then
bRa84 MY cRVsEd pper 1&%@&&@%&% reblﬁ ﬁ@ﬂﬁﬂﬁ&@ ing4AEE ned
Pat ent Publ icati on -53108, the use of

Hnwmﬁwsgé@ntrl’wbhwﬁlav ﬂﬁ@faa |1<P &&27&&#6@& gropeigisehave deen

R EvR 8BS thalif g%lnﬁﬁé% %iekih@lﬂp,ys of it ped geaﬁ apllhé‘ﬁéﬂdﬁig &%Etlon
rei nf orcenen Imto the reverse surface

Fapermqregn dqpancye Unexagiigediategtliblication @é@@r)urﬁze aoqazbﬁues the
523k  @n bA2E ik Bgﬁﬁgseﬂglle\{% 6énﬁﬁ oﬁ&fﬁ'& vObed adetpagﬁﬁe by

becone 1 ncreasi ng y I ner, tional art
gicking ja plagtic reimfgoemend film tovthmé@sq gyrface of a COF tape

[0009]

It can be seen, as described above, that as the pitches of wiring circuits of COF

tapes become increasingly finer, conventional art has exercised various contrivances to

prevent wire breaking and to maintain bending properties. However, due to finer pitches
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prevent w re breaking and to maintain bending
properties. However, due to finer pitches 3 WO

wQoe50927221 PCT/ US2004/ 024986 of w ring cir cuPCEDS2004/024986

smal|l deviations in the distance between a plurality
of | eads (cunul ative pitch) have rendered it

ShvfifihCdtchitd, emhwwlatniaﬁs R BQAcBFetROsd d Atrafly IréRds (cumulative
connectlngitern1na s Wwth sem conductor chips or with
T

Ritsk) hagnrradaredhy disbsult te ipip the gpmseting ppioniof lead corpgetipp terminals
V@@rﬁ%ﬁ%o’ﬂ&uﬁdr@h{pgm REL @1% cgﬁne&n@%‘bﬁlon L a¥Rh1aPPsHi8ns.

flexible insulating filmwhich becorme a material for

[60¥0]t apes, there are reS|duaI internal stresses due to

condideh, A 11?1%%&3?& of R PRy d Qﬁ@;&blg g{shl‘aﬁnér ﬁ‘lﬂ] WREE

fabricati stresses are rel ease
Hvamnmgmmgnﬂémaﬂ?OF tapes, therharé regidedl éntéroglstiessesrtuefio wndltlngs

s{&é'ﬁ &sﬁ&{é%n o7 ﬂeag ATt Qi sﬁf‘&k%@% fr%l&g?x{){lgreas

anges I n resses 1 n suc
hamimg hlametuj] lafyts dhumnggy the fddmudidntof megpigynagens ahdeausesdxpasion or

%‘H%sa%% legdiy b ‘%‘ﬁ%ﬁ?& ?sd‘{“nglnsr‘ o ?Fﬁ%‘ﬁs v S%‘ihﬁc e"%bﬁ mfﬂ%h%&‘lm vay

weitpepgiehoe the efrface therebs and thﬁsemsaﬁﬁﬁdmlcﬁomrem rthmsdlménsmnal
anels are different fromt 0,
SaED SRR et 1B e A bR oA s S spfcapguctof chips or
digisSpan€lsiing ldifterane frpinttﬁch;e of ﬂeﬁuﬂl@ﬁs%gtfﬂme fob&QAMR polyimide)
‘%éé rent at the tinme of Ed§r1 for on frrntho?
T b4 SHEAV gughengn the - OFdagee B?ﬂﬂ’H’@ et A Lihe TR Of Wine
fofmdlios Blodythdde a’@ﬂh@ Elne®P Héhﬁﬁg fd]? BemiBsHdub\8 &t MmdGikting or display
di mensi onal changes shoul d be consi dered in designing

R3peleenmertion arbifaes suehdmppsiral Arpesshd bneamsidrsd M&gmng
&Mﬂnynlgag@ descri bed i n Japanese Unexam ned Patent
Publ i cati on (Kokai) No. 2001-201757 and Japanese
[OAbtani ned Patent Publication 20 (Kokai ) No.

2002 Rb248 44 dRnehBES 864 @Lﬁﬂh@leﬁdsad%s&lfbf:@ fly a%fneéeﬁﬁﬂe%rﬁlh&g

thermal stress enerated in para

Ratené Behlisptionf(Kakai) Ney 2081-38176% alpﬂr bp@me Vneremised Erieridublication
kals REY008- q@mh Ry SN ERE o egﬁ%m{@ ﬂ@lﬁ%ﬁp§6§s

anges I'n cunul atrve plt
gﬁam@d in pepalisl with the dpedon of witingfso @&mm@tenquabwaimmt they

v{: Jaii?eg&{% ruﬁ%brgélgﬂglg Iy I%E%E&t in mﬁ&e pl% ar aWe prior

escr not ex meen ap
af camnatimpreye thh ere2isioowé pahilativi @rtcl’wls Eu«plmnsmre,n;mce remforcement

AL DL ) SRl RO Rp G
¢‘1&mﬂ1rtﬁrmequmloomoﬁ‘ﬁetbﬂtlo¢ Ceiftin die diredtiomxtiobsethe wirings becomes
reﬁ%ively Iarg%%u]; Itc! crgntrlbg c}n2 om Qtﬁc’e% Sé%a%mgfl coeI}chnQ ?Q hexﬂgie
insulating film.

[0012]

Disclosure of the Invention

[Problems to be Solved by the Invention]

[0013]

Thus, it is an object of at least one embodiment of the present invention to provide
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WO b@spersent

30 [Problens to be Solved by the Invention] [0013]
Thus, it is an object of at |east one enbodi nent of
invention to provide 4 WO 2005/ 02FCR/11S2004/024986
PCT/ US2004/ 024986 a chip on flex (COF) tape having an
i nproved precision of cunulative pitch while

d &ﬁ@dﬂﬂé&ﬁ(c@@gﬁha@ HavRAORGRblo98d predYRENSE dufhuBdl e Bitdhhile

Pr obl errs%_ [0014] 5 According to one aspect of the
plemEgPending BeperEes: there is provided a chip on flex
[tvietd 1o KARE tHadbdigng W ring pattern conprising a
plurality of wmrings arranged in parallel forned on
[PWdlsurface of a flexible insulating film wherein a

di mensi.QR: t j - k ]

O TSRS PR B ST SRR B8 e
(6OF) hape bivireg oWiring gatidrh corgppogiatpiurslite pfwpingoaramgedin parallel
fgﬁﬁ)e%l%nttﬁesuWagtJf Jﬁ%x%heriﬁﬁ\ﬁ In%g ﬁ?nfl tereline ast two of said

W T ngs arrangeg In paraale 't the Vi ci ni ty of the
connedimengiop ost¢rtion paters ifokmatl oh kagd patace ofsaid fidvitde insulating

em conduct ar chij ndior Wwth an .external device..
PRI FlPiee STHE AP PLRT % tbodfe we¥eGh Al PR HESudn
direetioart atlagt ek eftsaidveritkisnemsded napardRVinahd Witisity 6f thiie
cunul.ative jtch . due to the thermal expansi or
CORRACHRG BRI CLishE RS PSP il AP GoRE gt chEP R orvith an
dx@onal deviceeven a tape having wirings with fine pitches
gg’n bg c nnec(téﬁd to sem conductor chips and external
[§Heste @‘e?"f"ﬁf‘“ anpl e, display panels and printed
[beands) with a high connection reliability. It is

al so passible to incorporate expected di nensi onal

changBe! &figps §7g PEARG Wagredistably dacasigrs!dgviatione én thp gumulative

FildR BB 1RXBARR] QPasfif riskikite R ihetMRibtd Rl ARE FRRT WEE Result,
cunul ative pitches corresponds to that of the

IPheiaBe bryineovisngs with feg nitshes.cap By ¢annedisddp seraicomsictof chisend
DUt st (RORARI i B0k AR 08 ot
reliability. At s)alsampassitlelio istvonorainexpatiod disunsiop! disegesafiritgeating
. . r ) - .
Ul SRR 3) o lo5 GEeAR B Cl08 U5 LG8 i
piickas corfrespbrais ¢aithet of] tesadimpusidni retantiph patien COF

[Brief Explanation of the Drawings]

[0016]

Fig. 1 shows a top view of one aspect of the chip on flex (COF) tape.

Figs. 2(a), 2(b), 2(c) and 2(d) show an enlarged top view of the inner lead portion
of the COF tape of the present invention;

Figs. 3(a) and 3(b) show an enlarged top view of the outer lead portion of the COF
tape of the present invention;

Figs. 4(a), 4(2’), 4(b), 4(b"), 4(c), 4(c’), 4(d), 4(d*), 4(e), 4(e”), 4(f) and 4(f’) show
top views of the COF tape of the present invention and cross-section views;

Fig. 5 shows the results of investigation on dimensional changes of the samples in

Working Example 1 before and after etching (control sample);
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tape of the present invention; Figs. 4(a), 4(a'),
4(b), 4(b"), 4(c), 4(c’), 4(d), 4(d"), 4(e), 4(e"),

wd gdop/oandt 4(f') show 30 top views of the COF peapeSmi4/024986

the present invention and cross-section views; Fig. 5
shows the results of investigation on dinensiona

changgg_ 6%0&,@@6 SRI SSnvel am&1 ?x[%é(ﬁfv%hgn 553%9 Sémples in

and er etc contro sanpl e 027221
W@fkﬁngsz@omeomw@e afd gffer 6ickihg (the sahmla afdhd nresentf invention);

I nv e%t n% 9%}(1089 hd Qeiﬁgrb g?l'ﬁo]? E)Ptﬁ% eg¥%§qg§%r%%Pang%??ﬁémé§rﬁrp ]l’ fle

ampmﬁgmpﬁmssﬂﬂmhmmﬂhﬂmdu¢$ Fig. 7 shows the

es d linear expansion
@ﬁgg@‘%ﬂ§r¢]g?n%ﬁ 1ﬁegﬁ ?érayer for each polyimde
fbigkness. 5 [Best Mdde for Carrying Qut the

chi p Y Prissed eepebaih PR Sk Secet TRy neesnon 1 1

mﬁmﬁmahﬂﬂﬂedwm&kﬂuﬁbﬂ%emw As used hereln the term"the

vicin the conngecti.n ion" means .a region 10
whi ¢ hAsi ‘é ‘gé%’f?mtﬂl‘?ete% ﬁﬁ%%‘?lg‘r% %"r tBFFiBE POTen {1‘8 ans a fegion
WHiBE isaidhd tBé Eohnbdling PBkiBR butlisedt \Mstaltiallyin cHd: tHetthwath, I f
a dimension retention pattern is present on the

BHHFuEe! MAmeRgOR FEPTHPR PR ipBietRr o B Sirfge hiying the aring

bdtRAt of ShelBin (telfrdnBside)! RRAGangd iNhieh wiidgs B9 the HiriddWittern do
wiring pattern do not short-circuit with each other.

14t shorhipiraHSTiBrPapheether Hovripensiaarpientionpaiiera i presgnt Rdhe surface
Rl SviriBaNAHeh SndVilk A% o%ﬁ&dsfltg &ide 91f thb B@ckfsidefnn(lﬁ Q?ange

opposite S|de or the back I'S a range
euvesrongiog i digeetly vetler exarpund mhﬂ:r@nn@hn&pqmm t he

conn ﬁ@fe't&ﬂuf %ﬁﬁ% Er e T%aﬁseaq‘l%sembfa) cﬂ’? (E’?ﬁrr%lg; gﬁwg‘f@%ﬁﬂ&p ona

asse ty of wrin
ﬂ@@ﬂﬁbE@mmmﬂﬂhatlng film The term"the connecting

port "fﬂg 8';(1 @hevgo%&g %g&rbgnr {fh \gﬁﬁgﬁgﬂ% %Qqugé J:ongfcéig%}aortion

portion correspon reglion
cn‘rremomdmgm tha ltmimmabteunte gleaddof wmmge @hd mgludexrthe cmme@l&ig pbmon

gatnn an 1nrtleé !eaii ggn%legt%%n e@’llselﬁlg o%%urc{]oir Sl?l{)rs! é: %ﬁgﬁ{er %}6& anﬁctlng portion
eothedting Imuﬂ&meﬁaisdesrmh sieB aﬂdlqu}eganﬁia ﬁf:‘;l)rﬁat@fcmamt hoaeds.
t .boag ross. t he

circ to cr

S u Pt RBEe St See et e Phopet DR S R SR Riniy

pedngtd @lparallela E’r?eaﬁs('.to extbenfdr 4 Ibhgtlﬁ at 1e£sgﬂig séxthe hsﬁtﬁftltof tH&l%traight
me, as .t hat. of _t stra i ne substantia al ong .

BrtRongtenealy Hep e Afedtiot SLA s iR B B VBT grmeak U gosging

FRIRRGIehdr) oRfvoRildrOpdallel #afhgd. of two or nore parall el

wrin
@mbodlments of the present invention will now be explained with reference to

drawings. It should be noted, however, that the present invention is not limited by these
specific embodiments. Fig. 1 shows a top view of one embodiment of a chip on flex
(COF) tape. The illustrated chip on flex (COF) tape 10 shows a driver for a flat panel
display formed in the form of a TAB tape as an example. A wiring pattern has been
formed on a flexible insulating film 1 (tape substrate). The wiring is connected from the

input side outer lead 2 (the connecting portion for input) to the inner lead 3 (the
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Enbodi nents of the present invention will now be
explained with reference to drawings. It should be

wmedasm272aowever, that the present invention i SPEDUS2004/024986

limted by these specific enbodinents. Fig. 1 shows a
top view of one enbodi nent of a chip on flex (COF)

&ﬁﬁ@cﬂtmg P&tibh lo4sd §e§¥1&ﬁd§d%r&h%§‘ WHi@Xs 6HRED cohAREd ISR Wer

driver for a flat panel di splay formed in the

lﬁ@ﬂr Fioghe eutauAside qpfer 15%# ‘hﬂhees@amwég postion for AgPht AEioneh a8t
éﬁ%@ﬁ thé &bﬂ@@de%te@lefah 8Xd Rhffectedth ?ﬁﬁt&gclfc'u tBhakd (a'h@lqﬁ the other

Su strate) TeW|r|n I'S connec fromthe |npu
kandchooutpt side quteplead 41@ cewnienied ta the diselax pamal- fldwe Wik poytion

%‘%Iét 3%2%‘%@%%% h@g’g‘e%ﬂo% tﬁ%@?%ﬁ }géQ% % ??Ilggl%%t ﬁ?ﬂl‘ ﬁde outer lead 4 is

ewped ot astlder resistidr, covdricodt) § ®© seenr¢ meinswWaingestteed from
@B?ginner lead 3 to the output side outer lead 4 (the
onr]ecti ng portion for output). Al though not shown,
t h e iAghe figiide isultng ﬂilexalj tids¢ Bexdide resintfdals thet lavp héantegidtance
boar and,. on
to re éslf! g%attm% ati tgé am 0{ Iélo%nélrr]lﬁ &10(&1%%1&0& c%léps &nég%&va&% r?glelectncal
ﬂihﬂanmg propgrtp mrliremnt shog xzapt, andraechapeil sﬁer@&l 10 Bt stie%d are
2, .the inn l.e ndthe t put ter ead .4
g RSPty fese epPmenied B Sitmole ot g e SePotgmice,
JovA it 1|‘ef§ p@aﬁ?f{io&ﬁdﬁé@aﬁm H&tf&ilqe f)&l%ellﬁdr sifork lafcid {lipﬁd( tipbtal films,
sulatin [ t hose exi resin fi . t hat
R RPN PRIL] S B G ﬁ@mﬁhg leerah syl rogperty;
éfpylsmylﬁgdaqﬁmsg@qﬂagﬁ@r chi ps and other parts, an
el ectrical 10 insulating property to prevent short

F8uit, and mechani cal strength to resist stresses

are Nﬁfﬁﬂ}g pAfer Uebedn forhBa én a ﬂ&%l@ 1&@%{%%1&15 @I\k{ﬁ’i‘ﬂg?aﬂem is

for exanple resin filnms such

garpinfaeed fomrandysting hetpls Reshgh éDPPST@ p%qur@ror@mnf gMd and
&g 1A QHbwh ﬁmfgtla{he wlﬁﬁgspanamo&mg& ﬁle\fﬁlﬁl\f\ﬁ% &teﬂ%ad@eﬁlte

resi st ance, mechani cal st rengt el ectrical 1nsu atl ng
isperdeadtdy and the putputsisieitiet lged 4 3 avgurality of mirings prsehged & paralle]

L d f d fl bl
%@%ﬁ}ggﬁrﬁ%%ﬁg@mngqgggpen ormed on a flexible

wring pattern is generally forned
[0 conduct i ng metal s such as copper, nickel,

c h ro rﬁlé’k”k(t ?e s C)as'ﬂgw aft %1'11%(1?%9 toﬁ‘?rleaho(%\{\ﬁh 1r ﬂ:a&: <(}]11101T’l of t%é’@OF

W ring” pa onpri ses nput st de ou
tapeof thewpresent ioaehtisn havimg dlmensmmtrptuntlm pdﬁemumemnbxsddrm@ asthe

ri n ar al t.th

‘?gﬁ r‘ﬁg&?ﬁ L rﬁ(lerq (f(‘%ﬁét(%%%{i Ig)[euretﬁléf nfld ngﬂg a&gap%ehdem P léegot]here Fave
Theiegy srrar%@di) dammisﬁ(l Brensihopattam @nl the gk smffﬁce\(t}e\/&dﬁf suirﬁdikq s

ead 0 E’ resent inyen

b ot b RS RE R 855 G X ™ 1

dhstaﬁda éyetween inner lead and dimension retension pattern in vertical direction in Flg.
2(a) “b” is the minimum width of dimension retension pattern in vertical direction in Fig.
2(a). “c” is the width of protruded portion dimension retension pattern in horizontal
direction, present between most left-sided inner lead among inner leads extending in
vertical direction in Fig. 2(a) and inner leads extending in horizontal direction in Fig. 2(a).

The size of dimension retention pattern varies, depending on the size of semiconductor
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vicinity of the inner lead 3 made of a plurality of
Wi rings arranged in parallel, there have 25 been

wa@eooaogradl a di mension retention pattern 6 on tPET/B82084/024986

surface (the front surface) as the inner lead 3 so as
to cross the wdth direction of at |east two wrings.

. oS 2P S G R Pl SRR ARG

tob Viewsoftohter erdiportion o thk QOB ftapd iofithn presemt ivt@ivei Gmthe vicinity of

tt ' t . 2 q Gl
BRen G el P s R a0 VB iivali APl e B been
g el NditdenhiQr leRaidnilattSh cchnrtReEdaingBurfiee ceme ﬁbnﬁsetmﬁysas the

nost, | eft-sided inn anp ner | eads e

Pyfer l?ﬁéﬁtqréép By OBt efl?ﬁ“ﬁ%%ﬁf?ﬁm %{ stqeaahwowﬁﬁags )i’ég A8 1o
24}, @dpitind gepr@.eﬁt@d byZdutted lindtiakessitions wmbr&egnco%(iaamr chipere
size of dinension_retention patt rn vari es, dependin

BATiTE [T, 41 VEADGREORTEIOPTiphoD SpiA isebary positions Where
H6piay5aa00 4fQnstaRE. ﬁhﬁeﬂ}y, sn%sseé FavEb&en a@élﬁﬂulét&i #Iuefldible

from1l5 to 100 gm F| ?h and 3( show an
Bplatingddm dugfp f»b? @fﬁﬁ%v @ééuwﬁlméﬁbwﬂ@w acyrinate
@vﬁﬁ’@ nﬁfal Ia?@r @ﬁ&?‘s%@gseé f?l\'iﬁé"fillrrpﬁe re'lélsédhﬁmﬁ% ﬁ'l'\slem Q\?flﬁg gﬁtemt he

out er or made o uralit
&Hﬂ@ttﬂg@@ etthqgamltmé lin dmﬁmi@agﬁxaégeée §ﬁesswaﬁ<awg%@echm films are
SRS LOR BRI SROLF AL PLD PO (A0 GraARnd UhABefutl Ae
wteasing ofrressesidue tolheading Brathiofernthrdughett thesorfadier indgee diffigult to
ﬂe&ét F%(ftﬁlgrmtope, }% (t}ge)rmal ngi%ﬁ cgeq’ﬁ& {h@ gihﬁ s IQI%EII tﬁ% that of
I nes ‘are p03| I ons V\,he sem con
e metad thyerl whieh gﬁdarg@(aa)nghﬂderﬁpdg@tures @@p tbcrmat @*pam’ﬂ;oeﬂiclent
I|nes are di.s
Q&g ot ot n&rage R a acglredtb (reizusﬁggs AP e EH ?ézgi:’génu{io%f: &3pd
1.8 xt108 /9 ﬂ)ZQ@ﬂCB In arascbrklatce with fihiel preselvtémtentidt dmﬁaﬁlen: tetaation

r. at d Lm fabrication as a.l.amn
e e bindfipafe o bidtn kot MebiBRabE Bt Plefia® kg R veen
the ﬂ?&@ﬁdl (cflwrdluﬁglahhepm(ljly bﬂ’@lmahﬁyelf ra:ads‘am bﬂi’ﬂﬁng(]mdh‘ydemgnmg
tchin res tin I N | n | ONn es. es .
R e s M A e B PR
ﬁuﬁsfsaaeasqfolyﬁthe fekpaiitl b3 ﬁﬁlshﬂelsosdﬂpﬁan@haﬂainapa@am coefficient
after the releasing of stresses due to heat

gleda moystire F’?FHEW%‘Q@H&N (tiafigazmp) sagnuiaching barl%ul’&m) £530gpt 1.6 x

1 ®° /RBIS inehe. aribasrbMREIEXpEasidn e td 18610 BXRBBSEME of constrains
coefficient of the filmis | arger_than that of 15 the

Predizension tstentigfpaiiarng.s This mglss rosHblg Humpreys s preqifesof
EdBa R SHORS wobR a%ﬁfeﬂmseﬁ&e‘ dofalr8INYvith b KRR ARt éhlu(&a@e@& % chips
nane), manufactured by DuPont) is about 1.0 x 10-

gan tgGomesisd with ag electrigal sopnectign 1lghE)y. | n accordanc e

wth

pat t o pe Hiee Bl Afn AR R0 (e S B, bt by
remesingtheemejediivab omtha&ﬁjb@dﬁl@tm@éas shpfye it} Eaadl(w, mote I(eetdla ean be

UPATOLAC A AE) s 8y Rl b0 R
pirtngh caf teglesigneadhit thg dadedlepas uppr essed Al t hough resin
Ed % such as polyim de expand by noisture absorption

t

t hermal expansi on coefficient
In accordance with another aspect of the present invention, a dimension retention
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due to noisture change (Kapton EN (trade nane),
manuf actured by DuPont) is about 1.6 x 10-5 /RHY,

w0 b@sm2aei ses reduced expansi on due to noi st ur BCTOS209€024986

because of constrains by dinmension retention
patterns. This makes it possible to inprove the
PhER Ghl b9&1s1?c§ecf:&mle ek (R ﬁa%ia %fa%)tdi&%'stlte %o b Shrfice on

ol st ure contr ol th a resul t hat "sem conduct or

which ghe viting pastemo ﬂ@cﬂeéwlwmatmg filth d dey baea formsAn Bigs-i46m to

{;@It (t.hﬁgmel 4(5)%0 F 1%5 %(?’J; ncﬁ;@ ﬁg% ftf F?% g@?)séhg@ artﬁ% %b&ll 0?9 COF tape

aElraoygss gectibe upvlgplearpascmsme a dinkpssibe fetentione patigen 6' ihgtetbeers
h i . Fig- ) he
SRR} BBl BlaR oo TR ), ERR IR R0 AR siBed |
Esgsed tBlonghanthe (edt)re surB@e ‘m(qepﬂ’tges spu:@akeﬁ@led dwi tgmad)rtalg TAle
e ea dan
B it ey €08 o ARG ATPEE o DBl fpgom
the ¥¥idir2 6%/ SGEECEZ In Figd /405200 &)D2 diﬁﬁﬁmimlteteﬁﬁdm fttemedy hab&wen

d on the surfac t. back s )
NSt R R R Y e R S
§Hapea daéaalwvmg b @aﬂtdZ@ 7; mlbm“f:eelhaﬁo cb?eﬁsld‘n&gﬁligﬁn ;Eat?ﬁs 6‘4(r6§uch a

e to | a
%S@ the4iilfn) né% Ewt at %ﬁhwomogﬁ aalsi é%abe{l p&pro ﬁaf %ﬂ@? af‘§§fed
BEGES. A@) hrﬁl \ithe Ba[v@%‘éeﬂ(}ﬂy‘i'lﬂ&l aRead hiNBRShOFhteRE 8t th@ fharked
pattern ave been 5 i agonal | y shade In.Fig

ac(rmn foR ahqnaley’f fopusgidnepsihg HlOP’étflgmf SORCnsustar chins anﬁ fhe
bs@bctingd oBPASEA dbNEQUERNLY pAnBS), SNl & tﬁééﬁxfe@?l@e @f’%ﬁﬁmaped areas

t he sprocket holes for transportln t apes.
haying noggtierny hay ia Figs. Hb) snddtie. ¢} Jﬂltsﬁ’éaka ] F?ﬁl%éﬂ @1@ fipe
?ﬁtel"ﬂg By %tl%llgt ‘Jrﬂﬁéﬁ{ssﬂ‘o{? E‘IMd oﬂl Flésh g(d§ Rtd 45, tﬁé}@ ‘fla@ﬁe@l@ﬁ%wded

| Mensi on retention patt
@‘eaSHvasmg ae nattem&ﬂ %él@ mwm@ng mlcpmcrftsgm@swbﬁ@r ﬁlgpff andtthee
T t

%ng%%gg gfr;l‘e?igﬁ Ecg\%ﬁ%ﬁnaf &%ICfEé {dfgk)lag 'B%r'r:eis% aEWeﬁ allife tp?éséﬁce 5Pstit-
sliapesirseas having Jecnpatt@ms ﬁas treh“'lgs 4@) and Figsifeh "ﬂns walsss it pobgble to

lgselg] %%o?%c@l?é‘ orfél é‘;{ln é@% éll If tlm gP tﬁé flmg f Zlgurﬂﬁllgc gxli]sghtge
é(ﬂin%tmg bentlen hm/lsz difeetivefyr lwated etdhanmaef lhamtnng Rigs. 4(e) and (e') as

r aH
REALTEIRR 4l BlorhEolRF ¥ arbliekinfenerlers it e visibon e
momtg tponign ddr sexicenduator dla}ds @ she( @hﬁ@hﬂgp@amfo‘s ):xtexﬂsl devices
rese nc it-s

ol Bfasirle The FERRT kg o ¢ SHalREs Sl pioneQtulative
pitdheswith ligla$dse bf ﬂ@:ﬂﬁhﬂy@m}kamf tapat terns by the |ight
h{g sm ssion nmethod. In Figs. 4(d) and (d'), there

0ol been provided areas having no patterns 9 at the

MouNt Ad\@sfdell aBsveOthe 8RIBNSIOMEUGEON pAHBIRST t e%fﬂﬁnven‘uon has
connecting portion for_ external devices (di

peedeE)cd saas igerass the ViR dppedion ALY 16t tep .wmn@wafswda% eadlel

Bayé Rginlip oP@L &@ﬁleamg pdtioh Bf b KeringAfaRdmamdiehilidls bitBssing the
This makes it possible to

width direction of two or more wirings arranged in parallel physically constrains the
wirings. As a result, no increases in cumulative pitches of adjacent wirings to an

unpredictable amount would occur even at the time of etching for wiring pattern formation
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20 observe the connecting portion through the film at
the tinme of nounting. Also, the connecting portion

wa@ansloer2ef f ectively heated at the tinme of nounPCTgS2004/024986

Figs. 4(e) and (e') as well as Figs. 4(f) and (f)
provi de di mension retention patterns only in the
ot ity Boyidiag. Imﬁderrmpéﬁmm@e Ratifektation| Tsudhefihdtions] uas Sreferred

hi ps..and,. t he connecti n ortion, f% 0gtﬁter al dev ces
fatitsstimagnsipateipation petiyrs h ey SRS fhe of Gredpat
cohditink 2Rt widig Phtted. TERJuy 6f the Hatekial dr iR tRiokdtsd GBS
wth Irttle loss of flexibility of the COF ta g@(
qiperpion rentipaPatsTy 8Yy 2p different mm dhosepisheWiTmgpatan.Ont it is
RALLET tBat e &%apéﬁﬁﬁ‘éiﬁn doBi©fRhis @R 15@1%0&11 beaRn iR hefas0
as to cross di recti on of | east two
axpF1Isiey §0%fﬁmamg@r@ 1¢qnh<p9érnat ¢ordy the mnngmtcb icest br doyigagd asyyaning
tﬁﬁ%ecﬁénlng* x@gﬁs dn% dﬁhleg ﬁtﬁ@'vﬁdlﬁl@ %{etc%ﬁﬁbcnﬁ%é&{*&i 9 glopeyto
crossi ng Irection tvvo or e W rings
that pﬁﬂpg erdttqnal i@aﬂmlwmg Pprtpm mat¢ria), b@b@‘l@t thaﬁmnsl«vrecoefﬁcwnt of the

I
ISt B0 86 SRS AL B v

lumulgtdumngﬂhd codingthegugrryele bashéon thegiffsienet ghthatheinod expansion

%@fﬁ%@iﬁ/fgr g artTg} tbu}vlmn &%@Sﬁo% e%% 70251% Jﬁe Brever{ted In the light

qf direrabdve, the niveriaf mmumgtheﬁvlrmg@httérm amt ﬂhaxrmnstitumnlgshe
t he di t h
iGistnos il ot DorR PR Br i SR PO sty Bt Ry

théi® alarcopyger petal.er n. The quallty of the material or the
[h [.ckness of the dinension retention pattern nay be
erent fromthose of the wiring pattern, but it is

5 pr ghetinesibh adentibe pitRed, ABdes@itRA SO Nn&0e foirgddestiBe same
are identica \When the thernal expansi on

UHaters Habog L’ﬁ’f* thevyeng patigim hag, B?eném?dt Fetbifichient) issrelered

t6AMhRat618:3 LRAMAHAS B MirhGhsioh RMntibM BatteREk MRt &X RAA §lapN
coefficient in the vicinity of the connectin gortl on

qogstifirtpg dhe wiring Raffer Sineh e wepld@ernaf the frrmpafien ofjthg ¢igrension
RRhi @A sehi1@heondy itk RO iR Y PAB %mgt ;%%flﬁ ﬁfe%&[}ﬁe step.
of the filmcan be brought close to th
Therdimpepsioareterition patien may be {irnpd ep the swiface fbnalf sunfapfa opppsite to
B LG FHER B o ﬁa@t@}nl RI6AERANE. FYGLEP, PAS Shel theifing

erence I n the thernal expansion coefficient
Haﬁemfhﬂa been ingulpted throvghtaHtexible inswpting filres thermrist nerdongerc atrer

he 4l t l.
B BN ARG n iy ol T pielo R0 RPRK rend IR AP B
thqrgicinity aEths semmcmeluemt ¢himmpuatting portien er the campet@ @pdioh yf
preferably both of themare a

éxgemﬁe?&?réetg gﬁ&’q@%&ﬂ The di nension retention
[pam] ern, as descri bed above, may be forned on the sane
?g{ f A& (?lllfs%atteﬁ,%ﬁe ‘2 gggsmn rtetenp [on ﬁ\ﬁ'\aﬂgr | %é/g)%tfgr%reg thqgusghgut%]e entire
surface in a solid form, or may be formed only in a part of the patterned region such as in a

grid form or a mesh form.
[0025]

The dimension retention pattern may have projecting portions constituting portions

10
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that the material constituting the dinension retention
pattern is identical with that constituting the wiring

w@aios®ee1221 since it would permt the formati on BET/URE04/024986

di mension 20 retention pattern simultaneously with the
formation of the wiring pattern in the sane step. The

&ke{ﬁ%ﬂt%'ﬂ%ﬂvﬁﬁg 8ni Rk, ggca; &r@, leﬁd/Ff%e_%(E)O rmsa:h%agémarger

surface (back surfac opposite to he surface on

dippesionTRISYA e San bedesicheds a@é@%@@é@r Fragusiqnal SaplHy gan be
é}tﬂﬁﬁed SFL{}ﬁl%nﬁJ}g s}‘ﬂcé %o Ij&ﬁhé ﬁﬂo&%c&ﬁ@&hﬂﬁﬁi@hﬁ $rom the

1rough | exi'bl e i nsulati here i's no

@mmla@vé pf ing¢rdeads.dhe eiehing qy@ie\n@é af t;m: pinegisad poyiEon qan be
%&Qedgg&gh&lf&mt o dispose themdirectly under or in 25
e vicinity of the semiconductor chip nmounting

[092li on or the connecting portion of external devices
I‘r%%a?ﬁioﬂ%f@@)@el s). [0024] As illustrated, the dinmension

ention pattern may be forned throughout the entire
sur f de GOF tapsdlthapréssnimventiommyy breprbducad by miethofl pf casting a

e .

1?%{1?%1%%&16%@% rﬂ%t\xﬁﬁcﬁk H)f %}%%g:})é’]ﬁ_ﬁgﬁgmaé ﬂg%‘g%or rvgn?lsﬂ éagﬁhed onto
pabtelioil swies havepepfodl, mﬂtthmglepied td lerimidagdsd inethod pfprowing a

ngaltl;gP%Q 3n %%em el ng?alclg%z ? 12 Filc-ll-’{ %J ?Zggﬁélozﬁe% dP (%{e% l el

I(’lﬁ)lﬂldeDI&IﬁldXﬂﬂe malﬂﬁ;lngeﬁlinamgeis a pdlyln‘.mde ifibm by eteemstaf @a’por
attern.can, he des nd therefore di nensi onal

b 3 g A TR RS Bed BRI R BRI R

¢gleadjoBit pragngmrmetdeSn bmmmmnbtmysuth @it suchrae apblpnide film

et.chi 0. latin f. .inn t he.et.chi,ng or

T 5 o pbr ot ot fn PRGN vin DS e g o

podyimiderndheive) or thORIRG] Pr epar at | on of COF The COF tape

of t r esent |nvent|on 0 ed t hod
of  caSPRAGTI & WiinE PEAFACAEY R IeBy S Puth ekt Tegpar
@vgams |m%tho|a 1?@ Iswuaztl tdﬁt]ﬂfd?ﬁid&ﬁﬁdditi&? melaithdJ Ag a@phbeaﬁb@m gle
a.nmetal foil suc r foi and t hen. heated .
dgetion et eRp e lm%@&?yofpﬂ&%&wa@uﬁkm F%wgaﬁﬂ%n n
tﬁlbgg)ﬁh&gt@, insulating filmin which, for exanple, a
731 is directly netallized on a flexible insulating
PP such as a pol yimde film by neans of vapor
stion etc. and then a netal layer is forned to a
redeterm ned thickness by electrolytic plating, a
HRgdEsapPlnt ch a flexible insulating fil msuch as a
pol yi \ifped 1hiedwhofAed & a'{ﬁt:@es; d? gl n@’ﬁf syt Sne WL h

are then adhered via a suitab eS|ve such as a
surface of a polyimide film (Kapton EN (trade name) manufactured by DuPont) with a

thickness of 38 pm. Onto this copper layer a photoresist film was attached, which was
exposed to light and developed in a wiring pattern so as to expose the copper layer in a
wiring pattern image. Onto the exposed copper layer, copper was electrolytically plated at
thickness of 14 pm. Subsequently, the resist was exfoliated and removed in an alkaline
aqueous solution, and then the film was immersed in an etching solution comprising an
aqueous ferric chloride solution for etching, and the copper layer of the portions that were

not plated was removed to fabricate 64 COF tapes were prepared in this way a COF tape

11
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pol yi m de adhesive, or the |ike. Subsequently, a
Wi ring pattern can be fornmed' by such a nethod as the

waeems/2addi ti ve net hod, the subtract nethod, aPdr/URE04/024986

addi tive nethod. As described above, the dinension
retention pattern is preferably formed sinultaneously

\ bk i b ioh 6the CORZA
e e Ry e b e R B e Pt
dbtaizediviais ek fodlows:iof 4 ~tm by sputtering on the entire 25

. i1 ' Kapton EN (trade nane),
%ngﬁféé?tpg%%mg@ﬁ% o%?‘i‘f%ht ﬁa t hi ckness of 3 8 gm
Ont o Polyirside GippeX® Unayer a phot oresi st fil m was
attached, which was xposed to |ight and devel oped in
a W &rhﬁg“ﬁéP%éFﬁo@Sr@geg‘ofi%ose the copper layer in a
Wi T i RgiaRadetiey ddppdrpeiem: @0t t he exposed copper |ayer,
copper was el ectrolytically plated at thickness of 14
pt m Lsabpitchuehrmny, the resist was exfoliated and
r eno HePoARadl 458! i ne 30 aqueous sol ution, and then
the filmwas 1nmmersed in an etching solution
c onp rGumiufegive pitche(tpid pitshes)e 12306 pohl ori de sol ution for
@éﬂgl ng, and the copper layer of the portions that

not plated was renoved to fabricate 64 COF tapes
wer e Ipaepatreld sinfilat mammen@\CGF @fwisgpedutdd AND a20&isR 7dtion

PR 7T TS B GELEL P B SR B BEprp g nds s e

eppaiparen washoas if Pigl Zs: Control sanpl e (having no

di m?ngfl n patter r}% Polyimde film 38 gm5 Thickness
hel EopEtnt WEeRn: 12 gm Wdth of the copper

pat t afofim?@ W 3d@ad pitch: 50 gm Nunber of |eads: 250

Cunul ative pitch (total pitches): 12500 gm 10 [ 0028]

| n anthigknpssof thespprier patterpamhe™, a COF tape was produced

the SXEMTEIN bt Al D & et the same
p at the sane
t hi cknad pit@s 50 hm copper pattern as shown in Fig.
2(a) "Number of leads: 250
Cumulative pitch (total pitches): 12500 pm
Dimension retention pattern (a=100 pm, b=900 um, c=25 pum).
[0029] ‘

The results of investigation on dimensional changes of these samples before and
after etching are shown in Fig. 5 (the control sample) and Fig. 6 (the sample of the present
invention). It has already been known that these polyimide films exhibit dimensional
changes of about 0.03% on an average when the copper layer is completely removed
therefrom. In the figures, -0.03% is set as LSI (Lower Specification Limit), and +0.03%
as USI (Upper Specification Limit). From the results of Figs. 5 and 6, there was an
expansion of 0.02% on an average in the control sample that did not form a dimension
retention pattern, and dimensional changes of less than 0.005% were only observed in the

samples of the present invention that formed a dimension retention pattern. These results

12
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Sanmpl e of the present invention 15 Polyimde film 38
gm Thi ckness of the copper pattern: 12 gm Wdth of

wo b@soopper pattern: 20 gm Lead pitch: 50 gm Mms2000624986

| eads: 250 20 Cunul ative pitch (total pitches): 12500
gm Di nension retention pattern (a=100 gm b=900 gm
fevefleddt dith@8id831 chitied @mWe sSppadssddbyEoriniifed di@afdnsibn retention

di mensi onal, changes of these sarrpl es before and after
BAYEHY 1R eawgnlghg\kﬁeqqx}nﬁu@gp@h%ﬂ%a Yontrol sanple) and
joge] 6 (the sanple of the present 25 invention). It
as aI reaoll)i%ﬁeen known that these polyimde filns

dyshaylaticthanges of about 0. 03% on an

Eﬁé‘c& égﬁlc‘lﬁ%%ﬁ‘ of t'ﬂ@ dﬁ%ﬁi@ﬁ 1t AVEH pdiR AT ehRkdesd SITRYSSlyimide
therefrom In the figures, -0 03%is set as LSI (Lower

Sheen the @&W@Jﬁlnﬁa}rﬁﬁraﬂswampfﬁ@e@sﬁ/ﬂw &9FUmIe (Upper

Speci 6 @B dinhdibibas ankl’ ﬁﬁ&h%lﬁe% StctiBedth ol Bfowing Bk 1,
6, there was an__expansi on of 2% on an average In

the éo‘tfﬁ?i?lit@lf themep ligear ﬁwanewluofrvdt?of typerivas ealgwiated usme3dinite
Eﬁﬁq&%hﬁ idp m%ﬁi; onm %dr HRAAL AR of%m?;ﬁmpi; S& g1ah showing

an 0.0 served in the ‘sanp
preedativmship o’émmktms alnblilemxa} nedr expafistoarseeifiientett éhvtqomf:r layer is

T R,
CON tiys bsequms ebsado it cbfcmmem gs the thickeers |06n011715t1@mlte|cmnes thinner.

otret sg)%?lﬁca[qd{)\gllaﬁn tﬁ%rc:lén ks 9 é %pgro e(e ngol ”Qteﬁ% ag?ﬁ‘ 1557> pm or

E)fofe&ﬁi tho b5 iR @8l imible ﬁh@ tigH th&hai Maﬂ@bmldn%e@iai‘eﬁtﬁﬁlﬂxe
and the thickness of the polyimde filmon the

FRE 3R e?‘i“i‘-?ééil"s%%b%é?fcfﬁp% fthis Mah Y SFmReriuiechangggfuring
Based cofpreRndoiBAS WANa séidoddyil R, a\IRbla9Dati S£4 hitRsh

inthe following Table 1, the coefficient of thernal

PiriEdrardxipa kST stpedrviae thorimension friention PeitAraelasrpsidhypleps 2
EdRisteBt diRbRNERAL chafak ¥SistaiREPg) tﬁ@’b%ﬁ%roﬂ%ﬁfes bh S‘op er and

t hi ckness of each polyi m de, graph show ng

Aigeasipish shangesof ptﬂbﬂr@ﬂ%@@gélﬁ@lqﬂmhmps arp ﬁ’é@ﬁor@ssm%byahe
eﬁfeﬁl&b&fe%%m@ﬁanteﬁﬁo&em@ fand YT id 18ss sSREOWMbId 8B hiintity Changes.
The figure reveals that the thernal l|inear expansion
coefficient of the COF tape becones closer to that of
copper as the thickness of polyimde becones thinner.

[0031]
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More specifically,

when the thickness of the copper
di nension retention patternis 3 mor
woreaokiozie2pol yi mde film the thernal

nmore for the 25

| i near expeEnEsIMN4/024986

coefficient of the 15 COF tape becones closer to that

of copper. In this way,

gﬁgk | conpression bondi ng w
I'splay panel or a printed

by tenperature changes during

th a sem conductor chip,
circuit board, the COF

ii“am@l H2imiengiort 4nd phiysieahzdlen usetferthe oricylatonef hinaef expopyer

g %Sﬁggggﬁecggqg Stent di mensi

physi cal “properties of

onal changes constrai ned
copper, and di nensi onal

changdsmof pol yi m deolgimideng hi

IM di ty changé€®ppare al so

consThiginaad by |t he2 2503 mAsi ¢
copper, and thyus it is |ess s
changes. 25 [00311 13 WD 2005

D Eroneti@iwiriag: Pamt er n of
| Baepdidddifeiistoneghtbntpdttern: 1, 3, 5,
@%@@21 PCT/ US2004/ 024986

[ Talpfer Wirid@b! € 17 Di Mensi on 4

and physi cql;gValHgySed

| U Ul au orl IIEdr exparist on Cr erit
g{‘pagl %(h%i&;pe Iten%oq I m de(Jopper Thi cknesggllﬁ 5, 25,
6?({11[[& i VVISI IH)4 %f/lll DaL K ) UC UI ggl § f/

at't ern: 9 |m Copper @E—
16410 ﬁgﬁﬁglnul .L.l?-‘.e'*k nb%nﬁb ppn?gxpano.u nnn)
ﬂngﬁ}sﬁqni'sdrp&lo Vr\nnn' S ?138 1| us C'FS 8 X 1(\"/| |/n¢ 3?%:)_1 Q X
10-2 kgf/nk elast|C|ty(580 kgf / mR) (13236 kgf/nnﬁ)

foBsson’ s rati00.3000.343 5 [0032] Wrking Exanple 3

Effect of reli

y .Sinmulatio
Sﬁﬂﬂ%ﬁa@% HPySeHEHAESi on ret

eving stresses of the
ention pattern Based on

Eiect Bhiesib GRS sﬁ«éadey 86thé %ﬁ{gl 1&@d)fylaranﬁaﬁioa rdtenth PEHRELS

i nposed on the wirin

pe were

cal cuPaeden thephyica! v %fﬁs flescabediiaiebly heﬁFﬁP%m’@Pﬁd g e wiring
PABYShe COF 4R WS A HBRin:R3nit e@m%trahﬂgsw\bﬂglaml ANSES. 1t

the wiring thickness is 5

gm

gm_ and the coppe

was assumed that the wiring width is 10 um, the wiring thickness is 5 pm, and the copper

dimension retention pattern is formed at a thickness of 5 um throughout the entire surface

(an embodiment of the present invention) oppo

site to that of the wiring pattern. As a

control, stresses are also calculated when the copper dimension retention pattern is not

formed. The calculation of the stresses generated on the lead when the temperature was

changed by 200°C gave that they are 1.82 x 10

1 10 1.78 x 107 kgf/um? for the

embodiment of the present invention, and, on the other hand, 6.59 x 10% 0 8.5x 107

kgf/um® for the control. The result revealed that the dimension retention pattern can

effectively reduce the stresses generated in the
[0033]

lead.

In the COF tape of the present invention, a dimension retention pattern has been

formed so as to cross a plurality of lead wirings. Thus, stresses that accumulated during

the manufacture of a laminate of a metal layer (for example copper) / a flexible insulating

film (for example polyimide) and that remained in the flexible insulating film cannot be

released in the vicinity of the inner lead or the outer lead even after the etching removal of

the metal layer due to the constraint of the film

14

by the dimension retention pattern.




10

di mension retention pattern is forned at a thickness
of 5 mthroughout the entire surface (an enbodi nent

w@boosloz72pr esent i nvention) opposite to that of P€TES2004/024986

wiring pattern. As a control, stresses are also

cal cul ated when the copper dinension retention pattern
{

§erBBke o UetE i S B, ek A ERAR f thormal

etrangedorsirid D fghe/Bexitiainsilitmg fdmead b@Preyented- 10 t o

1.78 f
Cnven gr%n%rmore ué pﬁth? ﬁoens oa?ﬁ( of ?EP g)tﬂ%@ &gggloxa%?eél%f S’agt“éa it is
Jesd @iseptikdg td drﬁleﬁsm“nat dhanges by molsturd lard the sedd for £ steel reedsture
nsion.retention pattern can effectively
F%%L?yt%ec?lﬂ%s rg!{f o84 S, é erated in the lead. [0033] 20
I n t HieurBedmdra fiieis etko p(thelbhrteﬁﬁﬁmlﬂaﬁlyemctdrpmate dinthnsiemg nges
tion ttern has
e tlrsg g esighing since Itlﬁ:g ermeflhfﬁgansgp rcgesfgcélgnt%qgsfeen Qurdulative
;mcmamuﬂtm €O0F dipeictiflespbiitie tamhmiLif detdihensivh rétehtiomipaadre. of a
nmetal |ayer (for exanple copper) / a flexible
insulating film (for exanple polyimde) and that
remained in the flexible insulating filmcannot be
released in the vicinity of the inner |ead or the
outer |l ead even after the etching renoval of 25 the
netal |ayer due to the constraint of the filmby the
di mension retention pattern. 14 WD 2005/027221
PCT/ US2004/ 024986 Therefore, the unpredictable
di mensi onal changes of cunul ative pitches due to
thermal expansion or shrinking of the flexible
insulating filmcan be prevented. Furthernore, due to
the constraint of filnms by the dinension retention
pattern, it is |ess susceptible to dinensiona
changes by noisture, and the need for a strict
noi sture 5 control becones reduced or obvi at ed.
Furthernore, it is also possible to prelimnarily
i ncor porate di nensional changes during heating in
desi gning since the thermal expansion coefficient
bet ween cunul ati ve pitches of the COF tape
corresponds to that of the dinension retention
pattern. 10 15 WD 2005/ 027221 PCT/ US2004/ 024986 What
is clained is: 1. Achip on flex (COF) tape having a
wiring pattern conprising a plurality of wrings
arranged in parallel fornmed on the surface of a
flexible insulating film wherein 5 a di nension
retention pattern is fornmed on said surface of said
flexible insulating

15
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filmand/or the surface of the side of the film
opposite thereto so as to cross the wwdth direction

wobooan2i2east two of said wirings arranged i n pp€BUSBI04/024986

in the vicinity of the connecting portion of said
wiring pattern with a sem conductor chip and/or with
§hat £%18hdwaL. device. 10 2. The chip on flex (COF) tape
according to claim1 wherein said dinension retention
pattern is formed on the same surface as that on which

gai d zwcﬁlb ale) ﬂgﬁﬁ]é(?@'laﬁ%fha%ﬁég %Jnllf 2858 co ?ééfﬁggaé 151{1&11 clfm

is formed Int Icinit connec por
wiings airgrigeg inparallel formeg qnﬁhfasusfem dergibteonsuditing ﬁlm,dflflmfem

the Cf&lﬂl%ﬁ&é%teﬁ@(%ﬁ(@%ﬁ% foﬁngﬁonea)é%l%ﬁ%e o‘?g\ﬂl ﬁgxﬂikl' %Sﬁlatlng

The chip on tape accor 6 cf
filne psV ot theasudlaeh afdiresdidsrof thetfdmtopposite ﬂatettcemsutcs cibsxthediddn

[
UR80HE1 21593000 Ay bl DRl ML AL 00,
tdmmecting ippitioy obfaid Wizing pateer tvith g sq)mmndoctoncthsmdd)rwﬂﬂnang
Q}a&%gl({] \%th a sem conductor chip and/or the
connecting portion with an external device. 20 4. The

chip on flex (C(]:) tape according to claim1l wherein

d tt
2oe DIeNE R GORT b o ed emk bR Shgiofp ggenton
PRk is faped at dersahe girface ol thit on 3/hwvhesid mﬁnﬁ@aﬁ’keﬁhj dfe4is iflexible

ret.en rnis fornmed on. a

SR SarPE BF Bainty ofHhq SeuSBpE oBgn e Biie paten
WwiitB dls@hicoglutiol ¢hip anibraheioRdeahOporti®d Wil A0dktadl deviee. | S

not present at the portion where said flexible

insulating filmis bent. 16

3. The chip on flex (COF) tape according to claim 1 wherein said dimension retention

pattern is formed on the surface opposite to that on which said wiring pattern of said
flexible insulating film is formed in the vicinity of the connecting portion of said wiring

pattern with a semiconductor chip and/or the connecting portion with an external device.

4. The chip on flex (COF) tape according to claim 1 wherein said dimension retention

pattern is formed at the same time as said wiring pattern.

5. The chip on flex (COF) tape according to claim 3 wherein said dimension retention
pattern is formed on a part of the surface opposite to said surface of said flexible insulating
film, and a dimension retention pattern is not present at the portion where said flexible

insulating film is bent.
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