TAPE CARRI ER PACKAGE BACKGROUND OF THE INVENTION 1. Field ofeﬁﬁﬁengign
The present invention relates to TAB (Tape Autonated Bondi ng) tﬁt aF ay
in which integrated circuit elenment, such as, for exanple, ézﬁaﬁ
other electronic parts, are nmounted on a filmcarrier. 2. Descri pti o of
Rel ated Art Recent liquid crystal idi splay apparatus typically use
TAB for econnecting their driver circuits to LCD cells, in which driver |ICs
are mounted on what is general | yAP&l FABRAER; BNeKAGE ri er package, or a COG
(Chip On dass) technology in which driver 1Cs are directly connected to
the substrate. Tape carrier packages are small and thin conpared with

ot her typesBgtKg@gﬁﬁgeggaﬁqEspﬁ*gﬁ&gqﬁcw hi gh-density mounting. There are
al so ot her advantages. For exanple, erectrical exam nations can be
performed onithe Fijkndcasfrigveadf®@s, and the tape carrier packages can be
bent for nounting.” Accordingly, they are used not only for liquid crystal
di spl ay appar at usTheuprabsent f omventiarn etel adfesottbeTABel Bape okitomgpped at us
Conventional tape carrier packages include, -as shown in Fig. 11, a film
carrier 1 foPRBETNESNEBBNDP EE U wHeh iTkdeodetrdi adreutbve tement e 3 that

is | th h [ f i nt i_r cui I t.2to b ted
on the ri1m SUgPr RSy 107\ FRERPTSadls begs GAPNG DAL of IFEEFoREF IRA B+ ¢ he
devi ce hol e g?g melAeehegnt® £ grtdQdasof the integrated circuit elenent 2
t hrough bunps 5.

2. Description of Related Art

Recent liquid crystal display apparatus typically use

TAB for connecting their driver circuits to LCD cells, in
which driver ICs are mounted on what is generally called a
tape carrier package, or a COG {Chip On Glass) technology in
which driver ICs are directly connected to the substrate.
Tape carrier packages are small and thin compared with other
types of packages and suitable for high-density mounting.
There are also other advantages. For example, electrical
examinations can be performed on the film carrier tapes, and
the tape carrier packages can be bent for mounting.
Accordingly, they are used not only for liquid crystal

 display apparatus, but also for a variety of other
electronic apparatus.

Conventional tape carrier packages include, as shown in

Fig. 11, a film carrier 1 formed from polyimide or the Tike
defining a device hole 3 that is larger than the size of an
integrated circuit element 2 to be mounted on the film
carrier 1. Inner leads 4 protruding into the interior of
the device hole are connected to electrodes of the

- integrated circuit element 2 through bumps 5.



2 Furthernore, to prevent cross-tal k between the inner |eads 4 and
contact ‘between the inner leads 4 and the integrated circuit elenment 2,

t herreby inproving reliability, a protection resin 6 is used to cover the
inner leads 4 and the surface of the integrated circuit elenment 2. This is
shown in Fig. 12, which is a cross-secti®nal view taken along lines 12 -
12 of Fig. 11. The electrodes or the bunps 5 are typically disposed al ong
peri pheral edges ofF4hdenmaréyr dCe@TEVERTI € @SNtk Datweastorthen @fefuch as

ible th th of fhe | | eads 4,1 hat in {he f f
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structure, a |gagr StPOIdn re’GH 8N ikhate&xt&NESvd Miihed #MErCa dadse 4 and
provided on a filmcarrier, and inner |eads are in part extended over the

| ead support st isurface of Itiher écdéagrgtadsciteuiurgdtemente®uce This Sisze of

the above-described, tape carrier packages, a filmcarrier 1 is provided
with a device HWD 31t Fat9-i d2snihieh iRad ¢FRSETSACT ivmadn viige Jakead
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device hol e isifedmn@d a4 richiitt 818mant V2 ere dHbrten as much as possible
the length of the inner leads 4 that are in the form of
cantilevers.

Also, as described, for example, in Japanese Laid-Open
Patent Application No. SHO 63-95639, when an integrated
cirecuit element. 2 having many large electrodes is mounted, a
known structure is used. 1In the structure, a lead support
section that extends into a device'hole is provided on a
film carrier, and inner leads are in part extended over the
lead support section,

Ih recent years, to further reduce the size of the
above—-described tape carrier packages, a film carrier 1 is
provided with a device hole 3 that is smaller than the size
of an integrated circuit element 2°to be mounted, and inner
leads 4 protruding in the device hdle are connected to
electrodes that are provided adjacent the central area of
the integrated circuit element 2 through bumps 5. See
Fig. 13.

However, in the above-described tape carrier package,
the device hole is rectangular in its plan view. In
particular, when the inner leads 4 are provided along only



particular, when the inner |eads 4 are provided along only

3. two opposing edges of the device hole 3, and the inner leads 4 are

connected . to the integrated circuit elenent 2, no inner |leads to be

connected to the integrated circuit element 2 are present al ong edges

| ocated at the ends of these opposing edges. Wien protection resin is

coated on the inner |leads 4 and the surface of the integrated circuit

el enent 2 whefdotPRPeRRY edaris o dhe denieet Baleodt handuiips 1mBen heedder

| eads 4 act as resistance, and rgyent t he fl rotection resin 6.
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protection resin varies ndi ng on "t he presence or t he

i nner | eads4 theteasepsoimeddrbd.o WhenbprpsecbiohSres Tresis tcoaeh drhe
protection resin 6 is coated on the surfaces of the integrated circuit
el enent 2 andth@einnaneleddsds and tthe suscfacei oh thei Mednaigd hiraugt a
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not be providggdl PRetHEo €81 {dh FHiRCE. Where there are no inner leads 4
connected fo the bumps 5, only a separation between the fiim
carrier 1 and the integrated circuit element 2 provides a
resistance factor that influences the fluidity of the
protection resin 6.

Therefore, .the condition of areas coated with the
protection resin 6 varies depending on the presence or
absence of the inner leads 4 that are connected to the bumps
5. As a result, when the protection resin 8 is coated on
the surfaces of the integrated circuit element 2 and the
inner leads 4, the protection resin 6 flows through a gap 9
toward the peripheral edges of the integrated circuit
element 2, and the flow width 8 of the protection resin 6
becomes greater. As.-a consequence, a recess portion 7 is
generated in the protection resin,;as shown in Fig. 14, and
the required thickness of the protection resin 6 may not be
provided on the entire surface.

SUMMARY QF THE INVENTTON

The present invention has been made to solve the above-

described grdb]ems. It is an object of the present

invention to~reduce the flow of protection resin that is



SUVMMARY COF THE | NVENTI ON The present invention has been nade to sol ve
t he above- described problens. It is an object of the present invention
to reduce,the flow of protection resin that is

4 coated on an integrated circuit elenment and | eads, to side edges

t hereof, and assure a uniformthickness4of the protection resin on a

surface where the resin is coated. It is_also an object of the present
i nvention to @314 cen tafe intRITE&ted carcHétserement tand pleafts sutrd faste

Iting fromthe .flowof th tection.resin to the side ed
portion of | CRESSS dERe E5E. A ARG 6f =t HB T PO oE RS eti 9T a8 Choun in

Fig. 14) to LR Eby fGAUGE 4N%sia 0abBRERCRETIRL - AETK AT oMY 1 efce

r .
t he amount of protection resin hereby contenpl ate the

reduction of faNYfSEtal idWhecOYE the préSeAthigvéntivh awvedtasivt ed
objects, a tape carrier package according to the present invention has an

integrated cimcugasel anerie idengfanhedpdahe esuf faoe etesurvides f(riome.the not
provided with electrodes);, a flexible filmdefining a device hole that is
smal | er than fhewiat ethatrd t@atdont resiontat the sideredgakticodsy tgon e
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not provided int exible filmsi

used to thereby contempliate the reduction of manufacturing
cost.

To achieve the above-described objects, a tape carrier
package according to the present invention has an integrated
circuit elemeént having an edge frée from electrodes (i.e.,
not provided with electrodes), a flexibie film defining a
device hole that is smaller than the integrated circuit
element in which electrodes of the integrated circuit
element are disposed, leads connected to the electrodes
through the device hole, and a flow control mémber disposed
between the integrated circuit element and the flexible film
for controlling the flow of resin along the free edge(s) of
the integratéd circuit element.

Along free edges among the four edges of the device
hole where leads are not provided in the flexible film side
and the integrated circuit element does not have electrodes
to be connected to the leads, fhe flow control member
narrows a gap through which the resin flows between the
integrated circuit element and the fiexible film that are

overlapped with each other. This ﬁéduces the amount of the

A



and the integrated circuit el enment does not have el ectrodes to be
connected to the | eads, the flow control nenber narrows a gap through which
the'resin flows between the integrated circuit elenment and the flexible
filmthat are overlapped with each other. This reduces the anmpbunt of the

5 protection resin to be coated on thessurfaces of the |eads and the
integrated circuit elenment that flows through the gap to the side edge
sections. As Rrotetdign thesirhitokbessoadédt be pheotsctiares esfi rihen Tdaas
integrated circuit element is nat influenced by the anount of the

protection reafd Ehatinies@daded raqddit aderentt that fiewsridiredtahotheesin
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the fl ow control nenbers, the nunber of the flow control nenbers and the
gap between téwatédw uhtitel temgiheo$ the peotel Usired edxperidiaty eort enide
viscosity of the rotection resin and how easy the protection resin flows.
As a result, Rexon@ndia asdge 9 Fhet éptesnztedi ki foibtt Sdededd 1se\dAd tede
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width of the deyi 6o ¥ fed RALcBIL" ETBREAE. t Cadd¥rdirRA i8S kize of
the tape carrier package can be made smaller.

A plurality of the flow control members can be provided
along the free edges of the integrated circuit. By using a
plurality of -the flow control members, the number of the
flow control members and the gap between the flow control
members can be adjustéd depending on the viscosity of the
protection resin and how edsy the protection resin flows.

As a result, the length of the protection resin that extends
beyond the peripheral edge of the integrated circuit element
can be readily controlled. The plurality of flow control
members can be disposed within a width of the device hole
that corresponds to the free edge(s).

In the above-described invention, the flow control
member is not disposed adjacent the corner seciion of the
integrated circuit element where electrodes are not
typically formed. Therefore, when the protection resin has
a high viscosity (for example, more than 900 poise), or a
high thixotropy {(for example, more than 2.0) in addition to
2 high viscosity, the resin flows well at the corner

section, and:the protection resin having a low fluidity is
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Ih the above-described invention, the flow control nenber is not disposed
adj acent the corner section of the integrated circuit elenent where

el ectrodes are not typically formed. Therefore, when the protection resin
has a high viscosity (for exanple, nore than 900 poise), or a high

thi xotropy (for exanple, nore than 2.0) gn addition to a high viscosity,
the resin flows well at the corner section, andthe protection resin having
a low fluiditynidormly flowed. 6 uniformy flowed.

The plurality of flow control_ nenpers can be di sposed along a | ength
exceedi ng the widt A"8f P Héagé9Yd£Ph 19 1GP4YL re@ rW@@ESﬁEsC@B ?ﬁed?$é§§ed
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uidity of the protection resin. us,” @ uniformtlow of the resin can be

secur ed. tAct apepoafingelengtikage BRCYTIAragit9 bkerpswsemitdventi on can
be an integrated circuit element having a free edge that is not provided
with el ectrodmembars! thabl aréitonefdispogesl ddongeahbrestbdge i af sthd | er
than the integrated circuit elenent and in which el ectrodes of_the
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th h the deyi hol [ f flow. trol di d
oot och he FéeRPB. Eup Bl T BULIRR i reheBtr 6T Log o RS, 4 PO
controlling a hkewraf +igs §+ AN Q@ﬁeb%dggggpeahe integrated circuit

el ement that I's not provided with el ectrodes and corner areas |ocated at

ends of - the edge. Aheapdowacondr Cﬁadﬂa@*éefa%c@aﬂibf b spesesirdgerihe corner
section of the integrated circuit elenment where |eads are not typically

provi ded. As anwestihion oarnbe han pirdtegotated céscuihasleméniv Mstosia yf (&or
exanple, less than 100 poise), and a |low thixotropy (for exanple, less than
1.1) in additBggset §hat| sk RPEdItided md thegilacts0@e sy et BtEX Tole 1 LW ng
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circuit element.and in which elsctrodes of the integrated
circuit element are disposed, leads connected to the
electrodes through the device hole, and a plurality of flow
control members disposed between the integrated circuit
element and the flexible film for controlliing a flow of
resin along any free edge of the integrated circuit element
that. is not provided with electrodes and corner areas
located at ends of the edge. The flow control members can
be disposed in the corner section of the integrated circuit
element where leads are not typically provided. As a
result, when the protection resin has a low viscdsity (for
example, Tess than 100 poise), and a low thixotropy (for
exampie, less than 1.1) in addition to a low viscosity, the
resin is prevented from flowing through the corner section
in an amount more than required, so that the resin having a
high degree of fluidity is uniformiy flowed. The plurality
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7 of flow control menbers can be disposed at equal intervals. Accordingly,
the flow of the resin between each adjacent nenbers becones uniform and a
unifsormresin filling is achieved. The plurality of flow control menbers
may be disposed in a row The fl ow control nenbers have a structure
identical wth convex shaped el ectrodesy that connect the | eads provided
on the integrated circuit elenent and the integrated circuit el enent.

Mor eover, theof| biweoraniiol members gad bhedispegpdital &guaitntedvals -

f dat th .tipe. Theref , mb t t f act

Lape. car i orARRRRALRS Boest Mot 1N PEadBeahts 1 hch ERUERN BRI ARSI cost i s
ted. T <Ql : f Fesiin, f

e e o=t h, SoEba i Yo B naRKGa TR PECA Yo A PLERE ™,

protruded obj gcf i &agy be iy rﬁ%ﬁa@i%y%%: 'F?ng@wf‘r_toi Thaftaf 1 eayetrn when

the gap distance between a flexiblé filmand an integrated circuit el ement

is small, sughsposéd uptidmrowan be flexibly handl ed rand short circuits or

simlar problens are not likely to occur. I n the above-descri bed

i nvention, a gap bElawichow adindcent member of have -l iraid tur eofi dendricaded

sections can be nmde snmaller so_that the agnunt of thqurqtec ion resin
at $e'®

that flows t¥ibugEPRRX FHpRes @ﬂ@°§F8€e§d6 eenRRe t d : uced. On
secti ons. can BoRIER SR EeREth BT PBUr L sl AL 8 ecti on resin
can be increaggfag ALEOd A THAL NembRRYt NMOEebWEr PrEAECt TN dorfird It hat
outwardly extends” beyond the edge section of the
members and the integrated circuit can be formed at the same
time. Therefore, the number of steps to manufacture a tape
carrier package does not increase and increased
manufacturing cost i1s prevented.

‘The fiow contrbl members may be formed from resin, for
example, epoxy resin, polyimide resin and the like. As a
result, a protruded object can be formed to a desired
height. The;éfore, even when the gap distance between a
flexible film and an integrated circuit element is small,
such a situation can be flexibly handled and short circuits
or similar problems are not Tikely to occur.

In the above-described invention, a gap between
adjacent ones of the.plurality of protruded sections can be
made smaller so that the amount of the protection resin that
flows through the gap to the side edge section can be
reduced. On the other hand, a gapzbetween adjacent ones of
the plurality of protruded sections can be made wider so
that the flow amount of the protection resin caﬁ be
increased. Accordingﬁy, the length of the protection resin

that outwardly extends beyond the edge section of the



& integrated circui't elenent can be readily set to a desired val ue.

In the above-described invention, the effect obtained by the tape carrier
package can be nultiplied by increasing or decreasing a separation between
the lows of the flow control nenbers in addition to a gap between adj acent
ones of the flow control nmenbers. As agesult, the length of the
protection resin that outwardly extends beyond the edge section of the

integrated ci{gtédrStEMBN r GA 8 HRNE cHhNYbelYadtipsddd o a deHided

plurality of flow control menbers can be disposed 1n two or nore rows. The
flow control wahiers in one of the plurality of rows of the flow contro
menbers can be arranged in a phase deviating fromthe flow control mnenbers
in an adj acent onelftheh@boygsdessribrdnpheeniiam, tihe faffwctcobitednedenbers
are arranged jin t he f|OMlﬁ0ntrO| nenbers are arran

, d i
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formng anobunt of the | eads between 5o[err 150 [err]m the distance

bet ween the ejecth@deowicdrtaoinheabared CAs caliteslenentheandngtthe offl awe
control menbers is between |5[err]pmto 850 [err]m According to the
i nventi on t husr stecictar gdsiwhdhathoutwbedly oelctends theyand ddeatddeci r cui t

el emrent and the | eads are baonded with heat and pressure b%@a bondi ng tool,
heat damage t$FIHEPH VX% Mtegratad: ChEGUbE %&i@%tﬁ icrRT; R more

minutely adjusted.

The plurality of flow control members can be disposed
in two or more rows. The flow control members in one of the
piurality of rows of the fiow control members can be
arranged in a phase deviating from'the flow control members
in an adjacent one of the rows. For example, when the flow
control members are arrangéd in two rows, the flow control
members are arranged in a staggered manner so that the resin
flow can be’more easily and accurately controlled, and the
Tength of the protection resin that outwardly extends beyond
the edge section of the integrated circuit element -can be
more minutely adjusted.

In a tape carrier package having a press—-down forming
amount of the leads betwesn 50pm to 150 um, the distance
between the electrodes of the integrated circuit element and
the flow control members is between 150pm to 850 pm.
According to the invention thus structured, when the
electrodes of the integrated circuit element and the leads
are bonded with heat and pressure by a bonding tool, heat

'~ damage to the -flexible film, that may be caused if the



9 bonding tool touches the flexible film can be prevented.

BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi ments of the invention wll
be described with reference to the acconpanying draw ngs, in which:

Fig. 1 is a plan view of a first enbodi nent of the present invention;
Fig. 2 is a cross-sectional viewtaken glong lines 2 - 2 in part of the
enbodi nent of Fig. 1; Fig. 3 is an explanatory view of an exanpl e of
a second enbhehdibng bfot Mwysheserdhei iveribbe;film, cdfi de brievemted.

expl anatory vi ew of anot her exanple of the second enbodi nent of the
present invention; FBBL SERIATON, {0k THE BRAWINGBorti on of an

exanple of a thir tggfodi nt ofrthe‘ ent e 6is a
pl an vi ew of a najé% sonaEBFhe i%ﬁﬁﬂ%jiﬁIﬁ@h@eﬁﬁfﬂgegnﬁdghnent of
t he present plLan. v f n portion of a
fourth errbodlrtr:%]e(?'I r?&t he e trhosgﬁ'tgbfné hitﬁ% draa"‘“'J‘gs’Fq %gﬂ%g ‘a plan vi ew of
a main portion of Faad iyt hs %”’BQQh”B'ﬂ%wOéfti‘efﬂrsets o‘dﬂ\ﬁ%’ﬂtt' 8% the Fig.
9 is a plan view of mai-n portion of a.sixth i ment of the present

i nvention; preséht;1ﬁubntsoa plan view of a seventh enbodi nent of the
present invention; Fig. 11 is a plan view of an exanple of a

convent i onal tapéﬁéhrﬂiéﬁ package~se¢UtQmakav1ew takming21opgshonesa
Cross- sectlon |n art of the example of Fig. 11 taken along lines 12 - 12;

Fig. 13 is ad viewadit &fother e@?ﬁ?{iﬂ‘%”%fo‘fa ig. 1;
Fig. 3 is an explanatory view of an examplie of a second

embodiment of the present invention;

Fig. 4 is an explanatory view of another example of the
second embodiment of the present invention;

Fig. 5 ts a plan view of a main portion of an example
of a third embodiment of the present invention;

Fig. 6 is a plan view of a main portion of another
example of the third embodiment of the present invention;

Fig. 7 is a plan view of a main portion of a fourth
amhndiment of the prosont inveontion;

Fig. 8 is a plan view of a main portion of a fifth
embodiment of the present invention;

Fig. 9 is a plan view of a main portion of a sixth
embodiment of the present invention;

Fig. 10 is a plan view of a seéventh embodiment of the
present invention;

Fig. 11 is a plan view of an example of a conventional
tape carrier package structure;

Fig. 12 shows a cross-section in part of the example of
Fig. 11 taken along lines 12 - 12;

Fig. 13-4%s a plan view of another example of a



10 conventional tape carrier package structure; and Fig. 14 shows a
cross-section in part of the exanple of Fig. 13 taken along lines 14 - 14,
DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS Fig. 1 is a plan view
of a tape carrier package in accordance with a first enbodi nent of the
present invention, and Fig. 2 is a crogg-sectional view of a portion taken
along lines 2 - 2. The first enbodinent is inplenented in a tape
carrier packageventwhneh bapéntayriaredacikage steletrens; ammdleads provided

on a filmcarrier are connected only al ong two ,opposing edges.
structure will now b8 db&cihordl.2 £Todsy 5@§tﬁ8ﬂe18 Paredf nidie |91‘<aé“pf]|q AT

Govi oo nol o 518 dnnbrern hEPE LB C 44" niograted cirouit ol crent 2

that is mounted therepmalbiehesedsTfolngr eREAAIP evbddifieitiser i o Of
t he device hole 3 at are

| ocat ed adj acent arigenirag @r;ﬁlfarpfvﬂebﬁolfnhe%ﬁéeélaﬁ#f@ﬂléacﬂlaﬁs}'ﬁarﬁtn 2. An
active surface of the integrated circuit element 2 and a peripheral area
of the devi ceabobedanae ewttial 2df tista embodéoendnof ethe pGesent invantiun,
above structure, the bunps 5 for connecting tQ the inner |eads 4 are

di sposed al ongn@dgés. azah% 2 QﬁoﬁﬁﬂﬁeqtﬁP@Q avaawcef caii Ro 'l Wentaken However ,
bunps for conp Ctlnﬂ % nner | eads 4 are not provided al ong the
remai ni ng edg@ U"° Fherefore, the edges a and c of the integrated

circuit element 2 gy e f{%‘tzcén?d%&%etn'%e'i%i ifb16AEALES n LMD ddG ddiner

| eads 4. However ,
’ package in which an integrated circuit element and leads

provided on a film carrier are connected onfy along two
opposing edges. Its structure will' now be described. A
device hole 3 is defined in a film-carrier 1 that is formed
from a flexible film that forms a substrate. The device
hole 3 is smaller than the size of an integrated circuit
etement 2 that is mounted thereon. Inner leads 4 that
protrude in the interior of the device hole 3 are connected
through bumps 5 to electrodes that are located adjacent a
central area of the integrated circuit element 2. An active
surface of the integrated circuit'éiement 2 and a peripheral
area of the device hole 3 are sealed by a protection resin
6.

In the above structure, the bumps 5 for connecting to
the inner leads 4 are disposed along edges a and ¢ of the
integrated circuit element 2. However, bumps for connecting
to the inner leads 4 are not provided along the remaining
edges b and d. Therefore, the edges a and ¢ of the
integrated circuit element 2 are connected to the filim

carrier 1 through the inner leads 4. However, the free



edges b and d of the integrated circuit elenent 2 that are not provided
with el-ectrodes are not connected to the <carrier tape through the inner

| eads 4. Protrusions 10, that serve as flow control nenbers, are disposed
along the free edges b and d of the integrated circuit el enent 2 between
the integrated circuit element 2 and thefilm carrier 1. The protrusions
10 are disposed in a single row along each of the edges b and d, and in a
wi dt h great eredtan btdred vd dith theofinttlegraitdd etlpesi bfe tdmerdevd cehatolag &3
corresponding to the free edges b and d. The protrusions 10 have the
sane st ruct ur@ehsP Egel dgf N TiuEd esiteetpsdase ofot neonntlifttied ther cui t

I 2 and__th hej.gh he .b 5, .whj ch o I
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The protrusions 10 have the same structure as the
protruded electrodes of the integrated circuit element 2 and
the same height as the bumps 5, which range between 1Q0pm and
30 pm and are disposed at a location 20um to 40 pm inside of
peripheral edges of the integrated circuit element 2. When
the integrated circuit element 2 is mounted on the tape
carrier, the inner leads 4 and the bumps 5 are coupled, and
a gap & between the integrated circuit element 2 and a
surface 11 of the film carrier 1 facing the integrated
circuit element 2 is set to the same height as the
protrusions 10 that are previously mounted on the jntegrated
circuit element 2.

As a result, upper surfaces of the protrusions 10
contact the surface of the film carrier 1 that face the
integrated circuit element 2. The protrusions 10 contacting
the fiim car%ier 1 create fluid resistance against the
protection resin 6 similar to that-generated by the inner
leads 4 connected to the bumps 5. 1In other words, the flow

of the protection resin 6, that flows along the edges b and



lleads 4 connected to.the bunps 5. In other words, the flow of the
protection resin 6, that flows along the edges b and

12 «d, is restricted by the protrusions 10 which define flow control
menbers. ‘As a result, the protection resin 6 has a floww dth 8 that is
simlar to the floww dth along the edges a and c, so that the protection
resin 6 can be uniformy flowed and spread. Moreover, since an excessive
flow of the protiectriestrrigdied byi $herrrehresiidns tife whpcht dgdiiogs T1O¥ t he
flow wi dth 8 becones smal |l er and thus he tape-carrier package_can be
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e in a row, the gaps between the adjacent protrusions 10 may
be made narrower so that the amount of the protection resin
6 flowing through the gaps to the side sections is reducgd.
on the other hand, by widening the -gaps between the adjacent
protrusions 10, the flow amount of the protection resin 6 is
increased. As a result, the flow length of the protection
resin 6 that flows out beyond the peripheral edges of the
integrated circuit element 6 is readily set to a desired
length. Also, the range in which the protrusions 10 are
provided may be adjusted depending on the fluidity of the
protection resin 6. As a resuit, the flow range of the
protection resin is readily adjusted.

Figs. 3 and 4 are explanatory views of a tape carrier
package in accordance with a second embodiment of the
present invention. The basic structure of the tape carrier
package shown in these figures is the same as that of the
first embodiment shown in Figs. 1 and 2. Here, forming of
the protrusions 10 will be described.

The protrusions 10 are formed by dripping resin such as

polyimide resin, epoxy resin and thé l1ike on the integrated



package shown in these figures is the sane as that of the first enbodi nent
shown i'n Figs. 1 and 2. Here, forming of the protrusions 10 will be

descri bed. The protrusions 10 are formed by dripping resin such as
pol yi m de resin, epoxy resin and the |ike on the integrated

13 circuit element 2 to form protrusi arss and hardening the protrusions.
Alternatively, a filmof resin such as polyimde resin, epoxy resin and
the like is ea)ac@zutualera@rw’an%etmrfqmepurmtégsaoea amicm{dmmmth@ to a

t hi ckness equivalent to th | hei ght, _ of - rotrusi ons 10. The
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In a typical tape carrier package, a sur fice o mcarrier 1 on

which netal whievdZens th stmsatkqiidedhacigHtl aeetind M@tw‘éﬁﬂfsah@ circuit
el enent 2 may face away from each other, as shown in Fig. 3,. may face

each other, Ths $hbmnisnseFigptidelyl wemovkdotot herm aties pmmm‘@tbueen

the netal wire 12 on the filmecarrier, 1 and the integrated circuit elenent
2 in undesirHIphdt TR Feddt ki B@Tév&rdéae ke Ehal <an rfﬁﬁ?élv@asté‘%f t he
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the basic structure of the tape carrier package.

In a typical tape carrier package, a surface of the
film carrier 1 on which metal wire 12 is disposed and the
surface of the integrated circuit element 2 may face away
from each other, as shown in Fig. 3, or may face each other,
as shown in Fig. 4. 1In both of the cases, contact between
the metal wire 12 on the film carrier 1 and the integrated
circuit element 2 in undesired portfons needs to be avoided.
Therefore, in-the case of the structure shown in Fig. 4 in
which the integrated circuit elemeﬁt 2 aﬁd the metal wire 12
disposed on the film carrier 1 face each other, a sufficient
separation is required to be provided between the integrated
circuit element 2 and the metal wire 12. Also, a
separation 14 defined when the integrated circuit element 2
and the metal wire 12 face esach other needs to be greater
than a separation 13 defined when the integrated circuit
element 2 and the metal wire 12 do not face each other. 1In
other words, depending on whether or not the metal wire 12
and the integrated circuit element 2 face each other, the

“height of protrusions disposed on the integrated circuit



circuit elenment 2 and the netal wire 12. Also, a separation 14 defined
when the integrated circuit elenment 2 and the netal wire 12 face each

ot her needs to be greater than a separation 13 defined when the integrated
circuit element 2 and the netal wire 12 do not face each other. In other
wor ds, dependi ng on whether or not the Wetal wire 12 and the integrated
circuit element 2 face each other, the height of protrusions di sposed on
the integratedl@merciineeds to be changed. In this respect,1by &OEMEMS needs

to be changed, In this respect, by fornin t he - rotru3| ns 10 b reS|n
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carrier packages |n accor ance "Wt a Ir e nment of the present
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Enbodi ment shape and arrangenent of the protrusions 10 of Fig. | are shown

in Figs. 5 and 6. Figd.ursalantdy 606hopr bapeisiansi €0 packagiespdsedcordanow at
equal intervals in parallel with the device hole. As descri bed
above, the pritftuss oiiel f‘]&b epbediment hef f then pregenter nlleﬂltﬁélﬂef of8e tasic

protection resjin flows rough the g 15 bet meen t protru5|ons to the
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protrusions 1@ids NHrOWHIWRY in Figs. 5 and 6. A p]ura11ty of
protrusions 10 are disposed in a row at equal intervals in
parallel with the device hole.

As described above, the protrusions 10 contact the film
carrier 1. Therefore, the-protection resin Tlows through
the gaps 15 between the protrusions to the peripheral edge
section of the integrated circuit element 2, and extends
outside of the peripheral edge section of the integrated
circuit element 2 by a flow length 8, as shown in Fig. 2.
When the gap 15 between the protrusions 10 is narrowed by
increasing the width of the protrusion 10, as shown in Fig.
6, the Tluid resistance to the protection resin 6 increases,
and as a result, the flow length 8 becomes smaller. By this
structure, a desired- flow tength 8 of the protection resin 6

- as shown in Fig. 2 is obtained in a typical tape carrier
package shown in fig. 1,

It is noted that, when the protrusions 10 are provided
adjacent the edge section of the device hole, as shown in
Fig. 3, and a press—down forming amount y to cohnect the
inner leads 4 to the bumps 5 is 50pm to 150um, the distance

X between the bumps 5, i.e., the electrodes of the



l.ncreasing the wwdth of the protrusion 10, as shown in Fig. 6, the fluid
resistance to the protection resin 6 increases, and as a result, the flow
| ength 8 becones smaller. By this structure, a desired- flow length 8 of
the protection resin 6 as shown in Fig. 2 is obtained in a typical tape
carrier package shown in Fig. 1. 151t is noted that, when the
protrusiens 10 are provided .adjacent the edge section of the device hole,

as shown in ‘MigIratedngifcyn&se eMemt 1or AN Ko BRI Ly U3 CBENAECE St he
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when the inngyrdsa3de bopdedhest tREdyumpY S LY & ondedgt @obhe krneps 5 by a
bondi ng tool, the bonding tool does not contact the tape carrier 1. As a

resul t, heat bdmtkgg ttootthdokaprotatontactl ire frepeccbedieand. eAbatgenent of
the size of the tape carrier package is prevented. Figs., 7 and 8

show t ape car&sér) hadieadedamagactor thiceapanaai rdefoldr iF BABYENERA: aRd a
fifth enbodineﬁt of th& Rgr%ﬁent.inve ti.on. The basi. .struEture.%hereof IS
the same as GH@TGReSHRh EREFF§28 10T BffodialenCalhdfE RAGKAERr ARgenent of
t he protrusi%n%vg%f%% Fig. | are shown in Figs. 7 and 8. In the
fourth enbodiment” shiovwn in Fig. 7, a plurality of protrusions 10 are

di sposed in two rewgsat yegHal 8 show tape carrier packages in accordance
with a fourth embodiment and a fifth embodiment of the
present invenfion. The basic. structure thereof is the same
as the one shown in Fig. 1. Embodiment shape and
arrangement of the protrusions 10 of Fig. 1 are shown 1in
Figs. 7 and 8,

In the fourth embodiment shown in Fig. 7, a plurality
of protrusions 10 are disposed in two rows at equal
intervals in parallel with the device hole 3. As described
above, since the protrusions 10 contact the film carrier 1,
the protection resin 6, that is coated to cover the surfaces
of the inner leads 4 and the integrated circuit element 2,
flows through the gaps 15 between the protrusions 10, and
reaches the peripheral edge sections of the integrated
circuit element 2. The protection resin 6 extends by a flow
length 8 to a point outside of the peripheral edge section
of the integrated circuit element 2, as shown in Fig. 2.

In the fifth embodiment shown in Fig. 8, a plurality of
protrusions 10 are disposed in two rows in whicﬁ the
protrusions 10 in both of the rows are arranged in the same

piteh p, and the rows of the protrusions 10 are arranged in



ntervals in parallel wth the device hole 3. As described above, since
the protrusions 10 contact the filmcarrier 1, the protection resin 6,

that is coated to cover the surfaces of the inner |eads 4 and the
integrated circuit elenent 2, flows through the gaps 15 between the
protrusions 10, and reaches the periphe al edge sections of the integrated

circuit elenent 2. The protection resin 6 extends by a flow |length 8 to a
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readily formed. It is noted that the-protrusions 10 nay be fornmed in three
or nore rowswithout dfiangidg sha pliae of ethefprotmist gre tlidon aok t he
therefore the protrusions 10 can be readily formed. It is
noted that the protrusions 10 may be formed in three or more
rows.

Fig. 9 is a plan view of a main portion of the
structure of a tape carrier package in accordance with a
sixth embodiment of the present invention. In the case of
this embodiment, the protrusions 10 are dispbsed along the
free edges b and d where the integrated circuit element 2 is
not provided with electrodes, and within the width L of the
device hole 3 corresponding to these edges b and d.
Protrusions 10 are not provided outside of the width L.

According to the tape carrier package structure of the
sixth embodiment thus structured, protrusions 10 are not
provided in dorner sections of the integrated circuit
slement 2 whére electrodes are not provided. As a result,
when the viscosity of the coated protection resin 6 is high
(for example, more than 900 poise), or the thixotropy is
also high (for e¢xample, more than 2.0) in addition to a high
viscosity, the resin flows well in the corner section§, and

the protection resin 6 having such a low fluidity can be



structure of a tape carrier package in accordance with a sixth enbodi nent
of the present invention. In the case of this enbodi nent, the protrusions
10 are disposed along the free edges b and d where the integrated circuit
elenment 2 is not provided with electrodes, and within the width L of the
device hole 3 corresponding to these edges b and d. Protrusions 10 are not
provi ded -outside of the width L. According to the tape carrier
package structdi&osmiyhélowgsktankmpddiadent thus structured, protrusions 10
are not provided %n 60r§er sect.ions .of the integrated circuit, elenent 2

where el ectrodes af&9not? ptovd ddE" VAW Of e§hf ( STIRRHRMONViZdRARAG y of the
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protection resin having such a low tluidity can be
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resin 6 is |opofhor sxetidres f and g of the integrated circuit element 2
where inner leads are not disposed. As a result, when the
viscosity of the protection resin 6 is Jow (for example,
less than 100 poise), or the thixotropy is low {for example,
less than 1.1) in addition to a low viscosity, the resin is
prevented from unnecessarily flowing through the corner
sections, and the resin having such a high fluidity can be
uniformly flowed and spread.

As described above, in the tape carrier packages in
accordance with the present invention, flow control members
are provided-along free edges of an integrated circuit
element where elscirodes are not provided. As a result, the
width of protection resin that flows out beyond peripheral
edges of the integrated circuit element can be restricted to
a level of the gap between the film carrier and the
integrated cifcuit element. A1so, the protection resin
remains at positions where it is applied due to the fluid
resistance generated by the protrusions, and thérefore the
thickness of the protection resin on the integrated circuit

element is hard to reduce.



l.ess than 100 poise), or the thixotropy is low (for exanple, less than 1.1)
in addition to a low viscosity, the resinis prevented fromunnecessarily
flowi ng through the corner sections, and the resin having such a high
fluidity can be wuniformy flowed and spread. As descri bed above, in
the tape carrier packages in accordancelsMth the present invention, flow
control nenbers are provided along free edges of an integrated circuit
el enent where el efurdtiesmare. not aeevidhnte ASth tédsubpresensé whuentoen,
protection resin,that flows out beyond peripher.al gd es af t he_integrated
rggpe

circuit el emdntoe&PM3EolcTLIPRI803ED PELY _adengn 8eselh #Re film
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protection resin on the integrated citcuit elenent is hard to reduce.

Furthernore, d reasaar,dames prbhet htomreseit Hasventriedativelgwhéght rol
menbers are provided along free edges of an integrated circuit el ement .
wher e el ect r ddesi dirtey ,ndhepwoditbedf mretéat oy m@sigedhadnexidragény the ends

of these edges. AS a result, when protection resin has a relatively.high
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el ement . film carrier and the integrated circuit element.



19 WHAT | S CLAIMED I S: 1. A tape carrier package conprising;
an integrated circuit elenment having a first free edgethat—s—provided_

with its electrodes, the integrated circuit el ement hayj econd free
edge that is not provided with the el ectrodes; 1“!@”@" ’Hﬂt"“"£n1
defining a device hole that is smaller 1%han the integr C nt
and in which the electrodes of the integrated circuit elenent are aisbosed;
a plurality #HATedds GAIMERdSon the flexible fil mand connected to the

el ectrodes througq t he dgvice hol e; and - . at least one flow
control member di sposed BEPReSATT hel iRAKKAIA SOMPINiSANe el enent and t he

he second free odge of " AL PALBOTALCH G e CTEREngaY P & ¢ oréEThled 00

t he second free edge of the

carrier pack 2GR ptr@vehal Ny n WES & lyural i w
control nenbggg;are prgvigegvapgggwt’é secgﬁ%cﬁfgggédgzhéf?gﬁégfﬁiégrated
circuit. cideuithe leapetchaviny PasdaUgr] ¥9eer ddgg tRa€l aknhgt wherein
the flow control nenbers are disposed within a width of an edge of the
devi ce hol e, PtNey gidge wittht HBedelvéckraddsy corresponding to the second free
edge of the integrated circuit_element. . . 4. The tape carrier package
according to claim2, @#h&lexhdtdel FimWeddning andaveee he e dikgbses beyond
a width of a .0 e.devj e, the edge of the device hole
correspondin%nggqgﬁeEQégoﬁggfiéﬁéighﬁgqﬂcHﬁﬁ?1&n?g§W§?£daE r B Y EERERR .

5. The tapegqakkirgbeRagkaghs afssdl -cl.ai:m 2; . )

20 wherein the fcl (gw ggntsro?ﬁ?renber%%%g %i@ﬁggg]dg}i?m%aﬁa rei%%‘??/%?%’.

6. The tape carrier paskaol BOofQydiTRadsOpebdi dbd: on WES ©f ThasTE of e

el ectrodes of the integrated circuit elenent has a convex shape and each
of the flow @bt conneptatets thes ol edtapaesuttbranghathy gewdde tio1de and
convex- shaped _
at least one flow control member disposed between
the integrated circuit element and the flexible film, the
flow control member controlling a flow of a resin along the
second free edge of the integrated circuit element.

2. The tape carrier package according to claim 1,
wherein a plurality of the flow control members are provided
along the second free edge of the integrated circuit.

3. The tape carrier package according to claim 2,
wherein the flow control members are disposed within a width
of an edge of the device hole, the edge of the device hole
corresponding to the-second free edgé of the integrated
circuit element.

4. The tape carrier package according to claim 2,
wherein the flow control members are disposed beyond a width
of an edge of the device hole, the edge of the dasvice hole
corresponding to the second free edge of the integrated
circuit element,

5. The tape carrier package according to caim 2,



el ectrodes of the integrated circuit el enent. 7. The tape carrier
packagé according to claim2, wherein each of the flow are
formed froma resin. 8. The tape carrier packaglmumlﬂ"mmrn)ml
claim2, wherein the flow control nmenbers are disposed i*n & rbw.* s * 9
The tape carrier package according to @aim2, wherein the flow contro
nmenbers are disposed in two or nore rows. 10. The tape carrier
package accolBEAgiRotheaf h?9, conkaleimempedisoapeofl isheseodt com¥abl nenbers

di sposed in qng of ,the rows are arranged in a shifted position along the
row froman'g Féggﬁ?'group of the flow control nenbers. 11. The tape

carrier package agcordfﬂge%&gh%i%,r wa%&g%gog?ggg?}ﬁ% e.?é.-é:lfé/\ﬂnf?r m ng

anount of the leads is wee errfm a di stance bet ween

the el ectrodgpepbint BEchnNéLUfIAd ol d irgdicls Qe HRBt 1AREg PR @ c 1 heuft ow
control menbers is between 150[err]m- 850 [err]m 12. The tape

carrier packajgemantohdsng toneew shapeofandcleachso? thelt]owhesetrobne of the
control nenbers is gositioned at an end portion along the second free edge
of the inte@fabPeaschasudtshkaraesibstand iaid ypeaurdntdet hai ¢eonvex—simped

ortion of the integrate ircuit el enent.. .
P e?ectroges op he 1ntegr£%ednc1rcu1t element.

7. The tape carrier package according to claim 2,
wherein each of the flow control members are formed from a
resin,

8. The tape carrier package according to claim 2,
wherein the flow control members are disposed in a row.

8. Thé tape carrier package according to claim 2,
wherein the flow control members are disposed in two or more
rows.

10. The tape carrier package according to c¢laim 9,
wherein a group of the flow control members disposed in one
of the rows are arranged in a shifted position along the row
from an adjacent group of the flow control members.

11. The tape carrier package according to claim 2,
wherein when a press—down forming amount of the leads is
between 50um ~ 150 um, a distance between the electrodes of
the integrated circuit element and one of the fiow control
members is between 150um ~ 850 um.’

12. The tape carrier package-according to any one of
claims 2 to 11, wherein one of the control members is
positioned at an end portion along the second free edge of
the integrated circuit element, the end portion defining an

- angle portion of the integrated circuit element.




