CARRIER FI LM AND | NTEGRATED CI RCUI T DEVI CE USI NG THE SA ! dﬁﬁ?
dstaE I | ON

AND METHOD OF MAKI NG THE SAME BACKGROUN

1. Field of Invention The invention relates to a carrier filmand-an
i ntegrated ci IOARRIERRVA LM UNDVI NTESRAATBED QTRCGUITRIDEVICE USENG MHE BAMRNe.
2: Description of Related Art Integrated circuit devices

(hereinafter referred to as ANBGMEMHQRs QT MAIGINGtTHINBAMEAr ri er fil s,

i ncluding the one shown in Fi 4 and 5, are knowmn. Fig. 4 is a plan view
of the BGA-T of the reIatedB5éﬂ_ﬂgﬂﬂgagﬁ_ﬁﬂEAiﬂﬂﬁﬂligﬂ sectional view
taken along |ine %011302 oi Flﬁ{ 4. A carrier filmto be used in the BGA-T
defines a device nintegrated circuit elenent 1 is

di sposed. | nner +ﬁ@dfgﬁ%n{p?ﬁe % ngtF@ % ?ng?éFof??m aRB gne i nt egr at ed

circuit elenment 1 dévi ce

cantilevers. ihpegPhtyd &iFelii Suewidor g ot Neahe ahesasﬁxé‘f‘hoﬁeém such
as polyimde resin. Extern ectrodes (external termnals) 6 are

di sposed in makpirgetion sgme. surface of the filmb5. Solder balls or

gol d-pl ated copper bunps are used as the external electrodes 6. The inner

| eads 4, to de cobesctéptiontdt Rébateddhst3 of the integrated circuit
elenment 1, extend on the filmb5, definipng wre leads 7 that are connected
to the external ef@tedbybed @1r@@%%rdQ%bC$%né?eF%bﬁ%fﬁebfr?ﬁ%rfﬂgeb?aﬁﬁd

et e AT B PBRGHATE: 0L L PETLEATRRS ShotUBeRE" T ond

t he integrat
shown in Figs. 4 and 5, are known. Fig. 4 is a plan view of

the BGA-T of the related art, and Fig. 5 is a cross-
sectional view taken along line 101-102 of Fig. 4. A
carrier film to be used in the BGA-T defines a device hole 2
in which an integrated circuit element 1 is disposed. Inner
leads 4, to be connected to electrodes 3 of the integrated
circuit element 1, extend into the device hole 2 in the form
of cantilevers. Normally, a film 5 is formed from heat-
resistant resin, such as polyimide resin. External
electrodes (external terminals) 6 are disposed in a plane on
one surface of the film 5. Solder balls or gold-plated
copper bumps are used as the external electrodes 6. The
inner leads 4, to be connected to the electrodes 3 of the
integrated circuit element 1, extend on the film 5, defining
wire leads 7 that are connected to the external electrodes
6. After the inner leads 4 of the integrated circuit
element 1 are connected to the electrodes 6 of the carrier
film, the integrated circu%t element 1, the inner leads 4
within th% device hole 2 and portions of the film 5 adjacent
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within the device hole 2 and portions of the film5 adjacent -1-
the device hole are coated with liquid sealing resin 8, and the liquid
resin is heated and hardened. The BGA-T finished in this manner is

pl aced on anthextievieé kobstantecobted withringeiddwséd snydeespas8e and

| ocati ons corresgondlng to the external electrodes 6, and then subjected
to a reflow phecésgusd fﬁauhluslBe&t@ﬁt%ﬂdohardﬁ@e@xternal substrate
However, in the conventlonal structure shown in Fi 5 no film

exists in a regi ohN8f @ﬁerEWP&%hﬁglanTQh%r@a”?ﬁé ?ﬁt%b?%@ dORi #Rui t

T to the edgeXbrrheRcsinet Ptnoinich Thivl InErd LR S0 Lanhcntbis 4t ne”
glect rodes 3196at PEnbNEEPF8L ﬁgﬂaiaggte%r?r\@"@me;ln@aﬂ@ﬂgc%eregr@mane film

5 that is |located outside o ated circuit e The | nner

leads 4 are ¢ponesiBfetPelinto &XF€TNGN PIE665906s Bhahr PUOhsthEuNtE€ beads |
7. As a consequence, external electrodes cannot be disposed in a region

correspondi nghéoekbherdaVi sebbbrat@. where the integrated circuit element 1
is | ocated. In order to increase the nmounting density, it is
necessary to di spdewe¥er mahf é&@e¢©@¥e@tb@@@bd&Ef%CEBf®o§§¢%me1nan&Saréa

that is taken hy the age an con t th t bstrat
Hovever, heANSLE, BONLGHT | EXLP CBOHD T8 | Eeatihert cthe ciani e ap R 2 wheFe

Substrate; G, LA%hPabeu ETPALE B1b Rt et CEELERS LA E P8 car v e
filmis divigdedrsni@ 2 [55S5r5694°Fhe circuit device 1 to the edge of
the device hole 2, the inner leads 4 connected to the
electrodes 3 of the integrated circuit element 1 extend only
from the fiim 5 that is located outside of the integrated
circuit element 1. The inner leads 4 are connected to the
external electrodes 6 through the wire ieads 7. As a
consequence, external electrodes cannot be disposed in a
region corresponding to the device hole 2 where the
integrated circuit element 1 is located.

In order to increase the mounting density, it is
necessary to dispose as many external electrodes 6 as
possible in an area that is taken by the package and connect
them to an external substrate. However, when the
conventional BGA-T is connected to an external substrate,
the region corresponding to the device hole 2 is wasted.

Japanese laid-open patent application HEI 8-83818
describes that a carrier film is divided into a first region
for disposing a semiconductor circuit device and a second
region abqut the first region, and external electrodes are
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for disposing a sem conductor circuit device and a second region about the
flrst region, and external electrodes are -2-
di sposed on both of the regions. In the carrier film described in Japanese
| ai d-open patiésposptl brabbeh bl tBe r838dBs.t henekxher parreékbectrioses in the
second region are disposed in a staggered manner. ‘As a consequence, if the
size of an idesgrabed c¢hrdapandséf dasgd-apspcRatennhdappisabstiont BEI 8-

specifically acceptable to the_ arrangenent of the external electrodes are
required mheﬁ38h§x|ﬁh@gﬁ&t@ﬂﬂ@1r@&eﬁ redesceni thexanrasd. regdips aFBubl esone

to change an nalnt I n thesg el enents, and t E mork reQU|red for thEIE
exam nation F588§§ i 4NcBnpEREGLERd manner. ~As a cons &

|NVENTI ON o0 T0® LAVERLLRPRES DPPDyTRIg; kool ve gpeka ogﬁ adescri bed

probl ens of th&®cnventi dna ol ogy, and e Objec |nvent|on
are to 'ncre@éssEPStangébm91cQ¢m§'aac@gﬂab@eStapthéyaPhangémsh@abEO@he
process sol ve the above-descri bed prob a carrier film or a
carrier filmpgeteanadnbtootductios apparefusrednwhencohdanneegrtbetineircuit

i nvention, includes a filmdefining a connection hole and a plurality of

i nner | eads devbee teneramiédedo elécisotiesubleaomentegehabdecanduit el enent
that are disposed to protrude in the connection hole defined in the film
The inner | eBadnégiBnanefet néementss oaads the wPrk regdiredndofngh@ire I eads
are connected to. exgerna el ectrodes dh1$ S 8 in a plane on one surface of

178th

the film |RXBAINELTPNPrPPRRT {RCPIP vided into a first region in
which the integrated circuit e%@ﬂﬁRhY'5Fd¥§90§ﬁ9Eﬂ??Oﬁ

The invention has been made to solve the above-

described problems of the conventional technology, and the
objects of the invention are to increase the mounting
density and to simpliify the examination process.

To solve the above-described problems, a carrier film
or a carrier film of a semiconductor apparatus, in
accordance with the invention, includes a film defining a
connection hole and a plurality of inner leads to be
connected to electrodes of an integrated circuit element
that are disposed to protrude in the connection hole defined
in the film. The inner leads extend on the film to define
wire leads, and the wire leads are connected to external
electrodes disposed in a plane on one surface of the film.
In the carrier film, the film is divided into a first region
in which the integrated circuit element is disposed and a
second region external to the first region, and the
connection hole is defined in a border area between the
first reg$pq and the second region along the integrated
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second region external to the first region, and the connection hole is
defined in a border area between the first region and the second region

al ong the integrated - 3- circuit

el enent. ThecéktaibakliehentrodEheaerteroaidelieobrodbe aresproeyded and the
second region, and the electrodes on the first region and the second
region are dtbﬁoiédStnregh@ﬂsaﬁé haersgcond regvwnh and theueleetreodesed in
t he above-described_ . manner,  external electroaes can be di sposed in.an area
cor r espondi ngnt &§ha EbRSEnfeBRAN @Bdi thenseeoqdcregnonanne gﬁ%P%?%@e‘”
connection tg an extern?I .substrate can be made in a region corresponding
to an integr F%d 8P cp érenent Accordi ngly, the nunber of externa

ol ectrodes In an G1EA, tRECURLEELRYe! PErRAE|PACLhS ablsbadbbatlounor cased

and many nore connecti ons ca n"a specifre nDun I nNg area as

conpared to haﬁnéenvewteﬁﬁah énéelt:wa@s é@ﬁe@yemspb@sauw ahhgreane
process required for the conventional structure can be used for

manuf act ur e, copoaspogdwnyhtsubstanvéent iynhi gbevicedeodet yecsioral angd with
the sanme nunber of steps as required for the conventional structure

wi t hout requthengfonaycoenectinni toean extenea] substkatenaanehecnadeesnin
the first region _and the external electrodes in

e Ssecon are
di sposed in & E8&H®R ﬁﬁfFPﬁpOQQTQQrEQU?? 1%§%ﬂf3ﬁﬁancﬂﬁ%uk 2%5@%
(7t egrated chrEuttBRETenL oSt LLGLS: L0 PETRATORHL PBeL FooRIny P, ot
socket and  ,e.cupied by the package is substantially increased, and many
more connections can be made in a specified mounting area as
compared to the conventional structure. Moreover, because
the same process required for the conventional structure can
be used for manufacture, mounting with substantially higher-
density is realized with the same number of steps as
required for the conventional structure without requiring
any new techniques. Further, the external electrodes in the
first region and the external electrodes in the second
region are disposed in a common matrix. As a result, even
when the size of an integrated circuit element differs, the
same socket and the same substrate can be used to examine
the integrated circuit device. Accordingly, the socket and
the substrate are not required to be changed, and therefore
the examination procedure is simplified.
Preferably, the connection hole has a width W that is
defined by W = (P - D) to (2P - D), where D is a diameter of
the external electrode and P is a pitch between adjacent

ones of tgp‘extérnal electrodes.

—4~



the substrate are not required to be changed, and therefore the

exam nation procedure is sinplified. Preferably, the connection hole
has a wwdth Wthat is defined by W= (P - D) to (2P - D), where Dis a

di aneter of the extrusnafoshedte beet ode Rcosnec bi orhhbdbe weetumtg acent y ones
of the external electrodes. -4-

t hus fornmed &M exf@dde0 CONBRRNG DM hbd O cUPW e T ot je raml o8 Bectopdes ponkis ng
to one row of external electrodes t he nunber of.externa

el ectrodes i3 heS4 ht zetNAnuMRSE %u"n’ﬂ%@”%in%f eGLrQdeHcF 282NN $9dueNdny

Bl eront and T WRFAES ' MEFHYGES MEFsAsETaRindil o RESMfimd L If !

el ectrodes fodredshied Pfo fb%ﬁ&eéﬁ%%‘c%ﬁocﬁ’é@“@f abhy m@é%ﬁmt@ﬁr@w@er

of the external el ectrodes forned in the second region

structure, toeemeterded ehecixtsesal neldet fodss. region and the external
el ectrodes in the second region are disposed in the sanme pitch.

Accordingly, a nolimimgniseibseT atfee aewit @rna bxahéoibrédes sbekeed ctim ke
comonly used, and the size of an integrated circuit el enent can be reduced
to the minintiMist regignrinereferahhe tesst tharste Rwebentefrihed ci rcwt

ot her wor ds, S¥ T34 bt [RteodRs { A e o afier Ser e ?Féé"twihf"% atite "
SERET R e E U R S o e R
el ement havefdies $E8En &1 ré‘?&@ﬁ%@e@'mhthémgeé&% region are disposed in
the same pitch. Accordingly, a mounting substrate and an
examination socket can be commonly used, and the size of an
integrated circuit element can be reduced to the minimum.
~ Furthermore, the electrodes of the integrated circuit
element are disposed in the matrix formed by the external
electrodes. In other words, the electrodes of the
integrated circuit element and the external electrodes can
be disposed in a common matrix. By this structure, the
external electrodes and the electrodes of the integrated
circuit element have the same arrangement pitch, and the
package of the integrated circuit device can be
miniaturized.
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will be described
below with reference to the accompanying drawings, in which:

Fig. 1 is a plan view of an integrated circuit device
in accordance with an embodiment of the invention;

Fig.ﬁg_is a cross-sectional view taken along line 201-

A
; _5-



package of the integrated circuit device can be mniaturized.

BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the present
invention will be described below wth reference to the acconpanying

drawi ngs, imydighiFig. 1Fig. 1 is a plan view of an integrated circuit
device in accordance with an embodi nent of the invention; Fig. 2is a
cross-sectional Wi taken alongsd+secPDdratl view taken along line 301~

- 5- . 202 of Fig. 1, Fig. 3 is a cross-sectional view taken
along line 382 oBo2ief Fig. 1; Fig. 4 is a plan view of a

conventional integrated .circujt device;_ and Fig..5.is a
cross-sectional Vi Bv thkEh &IBHY 1Y R 1¢f-2 vafiﬁ’fwgé‘ 41_n§egrated DETAI LED
DESCRI PTI ON OF PREFERRED. EMBQODL MENTS Fig. 1 is a plan view of an

i nt egr at ed d%}%HFFFd%£§L%E’o$E¢he i nvention, viewed froma side thereof for
connecting to arggxtegn {6ha? Ve £4I0S8-8F6hE OTPhe VigN
taken al ong i ne%ﬁl%zp%féﬁzégf%%g (%i\g. 3 ?s a Cross- %ect i onal view
taken along {¢2eB0Hig0240f Fig. 1. An integrated circuit device 10 in
accordance with the 1nvention shown in these figures is forned from an
integrated circuit SETAEMED] DESER Dis PRESTERRED iEMBODIMEMN Sci r cui t
element 1; a carrier filmhaving inner leads 4, wre | eads 7, external

el ectrodes 6, 66 KEdini ngs xR EaMmayiewref nal sinteeratedscsrodbt @8¥1Ral i ng

resin 8 which covers at ast the integrated circuit el nt 1 and a.
' of the inven fbn, viewed ngm a side %%ereanFor connecfﬁng

to an external substrate, Fig. 2 is a cross-sectional view
taken along line 201-202 of Fig. 1, and Fig. 3 is a cross-
sectional view taken aiong line 301-302 of Fig. 1. An
integrated circuit device 10 in accordance with the
invention shown in these figures is formed from an
integrated circuit element 1 and eTectrodes 3 of the
integrated circuit element 1; a carrier film having inner
leads 4, wire leads 7, external electrodes 6, 66 defining
external terminals, ancd films 5, 55; and sealing resin 8
which covers at least the integrated circuit element 1 and a
part of the fiims 5, 55.

The external electrodes 6, 66 and the wire leads 7 are
disposed on films 5, 55. The fiilms 5, 55 are separate. The
fi1m 55 defines a first region in which the integrated
circuit element 1 is disposed, and the film 5 defines a
second region external to the first region. The first
region, the film 55, is defined by an area located within
groups of the electrodes 3 that are continuously formed on
the integgated circuit element t. On the other hand, the
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part of the filns 5, 55. The external electrodes 6, 66 and the wre
| eads 7 are disposed on filnms 5, 55. The filns 5, 55 are separate. The
filmb55 defines a first region in which the integrated circuit elenent 1

I s di sposed, s@dshd Needidim StM@ffﬂﬁﬁ B PeCOSHi hegi Y gntgroal 160atde first
region. The first region, the fil m 55, is defined by an area located within

groups of theued egd refleshd ghedp as e tiomte hewwtisbges o3 nedTve fihsti négoomt ed
circuit elenent 1. On the other hand, the - 6- second
region, the dndint!%e $ecakedinesidy are adtect veanatied ofit ehdenefanaehgf oup of
the electrodes 3. The first region and the second region are discrimnated
from one and?3®9d AR etNOh t FR1 2T 18 RO EL HORS tWHER U\Fgﬂe?ﬁsﬁ%d he o9 f figP

Pt ograt ed R clit €1 SRbRRIES Bowelts T THel CEELAATPUE el BTSHREL i 1
the region ofed{is | & CORAL Ptk o g AL o B CIPP e Tomdn BO® CRSREVEY  MPHe NO!

overlap with e region of egrated circult device at a I n ot her

cases. Furtheisone, ré@ﬁbﬁﬁﬁ@in@¢eﬁ1@§tWﬁﬂﬁStﬁ@ régdoe oFf spesetinboagtaeedi | m
55 and the filmb5, respectively. In other words, the film55 for disposing

t he externalcietett rotemed 1 simproomelechases hon mm notaover i agpenth nthe o

the device hole 2 of the related art as shown in Fig. 4. Mreover, the

external el ecegberesobethe bmtedirabedeeli fouht nhndeyice ﬁbrﬁib ton&bhe Frat ri x.

Because the external el ectrodes 66 are rOV|?ed in _an §€ cgrrespondlng
9%§n

to the rel at@¥@$t deViERCHBIES, EoMrRETSORR t®18htEQ bd&tfate can
ol emont 1. ALboRaTRgi " Eil RLABCS SRR BE L b S PEREEEL RV ar et
oo L oonosd PSP, NG FRIAS by bispesins, chachssbrhar o Iy
conventionalgiectrodes 66 is provided within the area corresponding to
the device hole 2 of the related art as shown in Fig. 4.
Moreover, the external electrodes 66, 6 are disposed in a
manner to form a common matrix.

Because the external electrodes 66 are provided in an
area corresponding to the related art device hole,
connections to an external substrate can be made even within
a region corresponding to the integrated circuit element 1.
Accordingly, the number of external electrodes in an area
occupied by the package is substantially increased, and
substantially many more connections can be made in a
specified mounting area, compared to the conventional
structure. Moreover, as the same process required for the
conventional structure can be used for the manufacture,
mounting with a substantially higher-density is realized
with the same number of steps regquired for the conventional

structure, and without requiring any new techniques.
AL
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sirucfure. Mor eover, as the same process required for the conventional
structure can be used for the manufacture, nounting with a substantially
hi gher-density is realized with the same nunber of steps required for the

conventi onal Fysthechores ting sk tdond] retied t rodeanyeo nesv deehdi spesed in a
-7- Furthernore, the external electrodes 66, 6 are disposed in a

manner to fomammecoboofhomtaicomman anabslkt, Avetn el t heevan zehem btine

integrated circuit elenent differs, the sane socket and the sane substrate
can be used $bzexafi ae imbegrRERM o€ bEck] t coil emefel i def facsor HidigFgMe t he

o e mpl i 11 sookSt aht Fhe naerSp s Fr 008 7 urel PGB O on

the [11mM 55 hPehPifed "aNréifs MUPRLo Of ADCoFAIRENG EhECLEORER Snd ' phged

on the filn1% a resu ecaluse the ‘external™ el ectrodes and the

external el egipofpsté A68dHhEPIBELhIRYEATahBCtRETEX RN KHT i 6n PHECESY is

substrate and an exam nation socket can be commonly used, and the size of
the integragefptiftedt el enment 1 can be reduced to its m ninum

Conversely, if the nunber of the external electrodes 66 is the same as or
nmore than the nunbee niimbée ektithaadxteenat celbectlodes &f zEoonedhen the
integrated circuit elenent 1 nay have to be increased, or th?%${tch of the

external el BE1PoBRs186! 98§ HhdR the paumber | ef ?B%ne¥ﬁér%@lcﬁ Fpdes 6

AR 1 BRI ey e T e e L e Y

the Tilm5, oqectrodes 66 and the external electrodes 6 are disposed
having the same pitch, a mounting substrate and an
examination socket can be commonly used, and the size of the
integrated circuit element 1 can be reduced to its minimum.
Conversely, if the number of the external electrodes 66 is
the same as or more than the number of the external
electrodes 6, the size of the integrated circuit element 1
may have to be increased, or the pitch of the external
electrodes 66 may have to be smaller than the pitch of the
external electrodes 6. As a consequence, a mounting
substrate and a socket cannot be commonly used.

In a border region between the film 55 and the fiilm 5,

a connection hole 9 for connecting the electrodes 3 of the
integrated circuit element 1 and the external electrodes 66,
6 is formed along each of the edges of the integrated
circuit element 1. The film 55 and the film 5 are connected
to one another by bridge sections_11 that separate the
connection holes 9 at corners of the integrated circuit

., It is noted that the bridge sections 11 are most

element 1,
3
U
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aiconﬁection hole 9 for connecting the electrodes 3 of the integrated
ckrcuit elenent 1 and the external electrodes 66, 6 is forned al ong each
of the edges of the integrated circuit elenent 1. The film55 and the film

5 are connegired drabdne potited Bt hed feureadrorer s1,1 ashathavepadimat e t he
connection holes 9 at corners of the integrated circuit elenent 1 It is
noted that tFHgurd dge iSecdnsigierataon wdstthe supportirg strengthpreferably
provi ded at the four corners, as shown in F'gire.l, i n consideration of the

supporting dihediegth anchdoadii nghd GRS IFcdhond NG’ (1B2dsifer | eads 4.
However, the bridge sections, 11 are .not necessarily provi L, At . r
corners. Foﬁ"oéf‘S?é’ I’e,ﬁl%@rﬂrqgc?gesescgc‘tqunsq11frr?a)fmoterBercoe\l“Jl%eerg”c}ﬁlpyraAa\{K{e%
di agonal ly aq i4n rer (ggﬁ t he
bri dge sect i%ﬁ?%ﬁflgfogﬁé%%:@v%%e‘d g{b‘ﬁ %eae oég’attlﬂogris.%gg, t t?bbrﬁ]gge
sections ma i i tds el e pruriend oy imies.orSuch
sel ecti ons ﬁ% ggggﬁggﬁﬁgggéﬁgﬁﬁ?ﬁih?%%é{?ﬁﬁg atSChich the el ectrodes 3 and
the inner | eafstik g iepared.belhrideditdo Whet edeh ofiddee smotnieans ohl hol es

9 is varied based on the dianeter of the external electrodes 66, 6 and the
pitch bet weare tpreovebdent redll e rest rlodeest 10/fen thksali aiffid &7 W19%38F bfoNthe

external electrodes 66, 6 is D, and the pitch between each ad'aceq% Pnes of

t he exter nalMéy de rdasi gl i ja7 9as ttr}?etpvﬁ TRYE RS ste}beetcé’r%%%‘%: 0les. \w=
P-D t 2P - D). . Th i I 7, . f '

(o o2, o Usneqtiomiy [ E thsd PIpPARECHd 14y B iy

e Ty T dE od 0 dhe AHIECtndIe RIRK 1ode% Ytdedt @ difPosed

generally in a row al ong each of t Integrated circuit elenent 1 and
the externalygi@fty afesofth & tHer@imievtide nomes J epsisvar tedtbasked on

t hrough the connection holes 9 in the formof cantilevers. Each inner |ead
4 has one enghe Qesd gk tof athmesofertrieel electrodes 66, 6 and the pitch
between the external electrodes. When the diameter of each
of the external electrodes 66, 6 is D, and the pitch between
each adjacent ones of the external electrodes 66, 6 is P,
the width W is determined by:

W= (P -D) to (2P - D).

The wire leads 7, for connecting the external
electrodes 66, 6 and the inner leads 4, are formed on one
surface of the films 55, 5. The inner leads 4 connect the
electrodes 3 that are disposed generally in a row along each
edge of the integrated circuit element 1 and the external
electrodes 66, 6. Therefore, the inner leads 4 protrude
through the connection holes 9 in the form of cantilevers.
Each inner lead 4 has one end connected to a one of the
electrodes 3 of the integrated circuit element 1 and the
other end connected, through a wire lead 7, to a one of the
external %1ectrodes 66 in the first region or a one of the

) -
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el.ectrodes 3 of the integrated circuit elenent 1 and the other end
connected, through a wire lead 7, to a one of the external electrodes 66
in the first region or a one of the -9-

external el egkt®ERS] O 1dict NEdEECONTh I BTl OSocorfe COESH W V. Acébed Fhgry r odes 3
of the integrated circuit elenment 1 and the inner |eads 4 are arranged

general |y i ntlerelheat nogesadhodfthe hintemest@d ¢ hecint egtehernt ci rand tthe
element 1. As a result, the connection region for the integrated circuit 1
and the inndtn¢eatieads chnabe a2edicged tgere ma hl yuih reaquow edll atgegach of The
direction in which the inner |eads 4 extend from_the connection hol es 9,

in other worfRe ¢¢98%iohsthe Whfegraterd Gireu]baRitemerbnhectA 2 o 8He! T nner
| eads 4 are L Spo e r iately decjided, For ex l e, ,the

i nner | eads Eﬁérago’irggﬁg%guﬁ%%lﬁgﬁt%%a Efy.'ng%\i'#%l&f%egﬁcf%?gg ad'?ﬂi {}hee film
5, or may be; r iglegls i ifd e dmﬁgl . < hiSm N ; t n the

I nner | eads Llrprg@te pr ot rﬁdgadﬁia% e’ﬁﬁg%ﬁ y rgdmr?mawkm m%@aﬁéﬁt%%i | m 5,
the pitch bet weerh@dj pesdt ;i @mesn afhidte tHweTnnerdpeddsan detend denss,
conpared to the case when the inner |eads 4 are protruded from one side.
Accordi ngl y, ttencwetéoniom eho bds 19 £ yin sofihvgar owerdds, 1ocaffhens rerwh vstds 4

may be nodified to bridge across the connection hole 9 and may be
supported atthiw eddkeads theconngeted cipisthe foinebnteads g ale t he

Teads 4 do HEAPHERA. 1Tk ThoPRHP A SEb A 1990 xed O ASHTSE (T he
inner leads foa0e PUDRL A A ' He BF VR AL I LEMT) "Eoward the fiim
.55 and the film 5, or may be protruded in a different
manner. It is noted that when the inner leads 4 are
protruded alternately from the fiim 55 and the film 5, the
pitch between adjacent ones of the inner leads 4 can be
widened, compared to the case when the inner leads 4 are
protruded from one side. Accordingly, conhection
reliability is improved.

The inner leads 4 may be modified to bridge across the
connection hole 9 and may be supported at both ends of the
inner leads 4 for connecting to the electrodes 3. When both
ends of the inner leads 4 are supported, the inner leads 4
do not have free ends and are securely fixed. As a result,
the inner leads 4 are substantially stronger against bending
force. Also, when both ends of the inner leads 4 are
supported, wire leads 7 to be connected to the corresponding
inner leads 4 may be further extended so that the inner
leads 4 can be routed on both of the film 55 and the film 5.

As a resu$t& external electrodes 66, 6 may be provided on
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force Al so, when both ends of the inner leads 4 are supported, wire | eads
7-t0 be connected to the corresponding inner |eads 4 may be further
extended so that the inner |eads 4 can be routed on both of the film55

and the filphe ofsther $UNt55 exh@r tieé € bat 50desd66omfc ey ibe pagvbgded on
-10- one of the film55 and the film5, and conmon wire nmay be

rout ed on t heootédronfthéeothénsof Thiee cOnima. wi Thei sompopf i abl ysused for,

for exanple, a Eomer source, ground and the like that have common
potential s. WhefepabdrtusedhbPes TOr neyamRl 9y odi BeWeTi SAUGFPe 9BAMBAWANEN

t t | ectrodes 66, .6 | eads. t h
ave an ol oEb® | LhkecERRT Bae ohomion BotenEialhr | nEhBaronianhi pBnpo s

d bed ab h d
Creer b, P81 fiay |BE oPRyTaSA LR i, |?eéﬁgggé?%§|%F?rﬁﬁgf%ﬁhﬁg895ﬂlt?nd
the edges of yfhheqsi &?Béﬁ%§d6§'r§UbF ﬁf?ﬁeﬂﬂm&y'Pea@édﬁﬁaiodﬂ1ﬁbﬁ‘ﬁ&véhén

connecti on regli on OI’ t I nner | eads . However, a variety of

nDdIflcatIOﬂ§]@@@rp@§$l@bﬂtrF@ut1@Manp|e, t he electrodes 3 may be arranged
in two rows along each of the edges of the integrated circuit el enent 1.

In this case, thénibherpténcipadl neiybbeimentndescr nbagpabpveat hedirections

dependi ng on the design requirenents. As an  exanple, the electrodes 3 in
an outer rovwglemhrodes BoRhtthe tnbegratedipiéredyt of emeBti hiapdathe

clroutt elemetlof fLSas COMRFS S iRe4 0% ERBFRI1FAR 4 SIRE18¥FEN18KE"

each of the edges of the integrated circuit element 1 in
order to minimize the connection region for the inner leads
4. However, a variety of modifications are possible. For
example, the electrodes 3 may be arranged in two rows along
each of the edges of the integrated circuit element 1. In
this case, the inner leads 4 may be extended in appropriate
directions depending on the design requirements. As an
example, the electrodes 3 in an outer row, that is, located
closer to the edge of the integrated circuit element 1 are
connected to the inner leads 4 that extend toward the film
5, and the electrodes in the other row, that is, located
farther from the edge of the integrated circuit element 1,
are connected to the inner leads 4 that extend toward the
film 55. In another embodiment, the electrodes may be
arranged in three or mcre rows.

In the embodiment described above with reference to
Fig. 1, the pitch P of the external electrodes 66, 6 is
twice as large as the pitch of the electrodes 3. However,
the extergg[ electrodes 66, 6 and the electrodes 3 may be

o
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5, and the electrodes in the other row, that is, located farther fromthe
eedge of the integrated circuit elenent 1, are connected to the inner |eads
4 that extend toward the film55. In another enbodi nent, the el ectrodes
may be arradysposadt inethersameepibels.so thatl bhéhef enboai cemhondescri bed
above with reference to Fig. 1, the pitch P of the external electrodes 66,
6 is twce Ba8traxge Weenhtheiexheonat heles teedelett 3. 6 HoR@vERS t he
exteral electrodes 66, 6 and the, el ectrodes 3

di sposeld iln ?h%caé%‘;ﬁi@cﬂfth?hh’Bt?Wé@t? réd 5‘57@3;?3%?16%@%&.“%%55?%
: t ! . . the
ol ement 1 hasRngngT €8 hB EntOF e tod bl PEREn ufY 1or 1 hebFREB Crubhgh!

further mnjatusigedzed. A nmet hod of manufacturing a carrier filmand an
integrated circuit device 10 in accordance with the invention wll now be
descri bed. FArméthédeot thggupactucinguatcer eent f11mi dhdbegn descri bed.

The el ectrodes 3 of the integrated circuit elenent 1 include gold bunps
formed by a phatgngtedtbddcont déviceund padsattopdaghce wathi the net al .

Al ternatively, when the bunps are fornmed on the inner |leads 4 on the
carrier filminveetépecyibdlieBo® beecdeegti@dhout nodification to the

l um ds. T I m5S_defipi ' filmi f h
esistant resin (FIRFEauche abntPorabadog ESOLE ool ometict “wiThos O ° MO

fﬁgyffﬂgfiﬂg ?ﬁé?iﬁ?ﬂ;LLﬂﬁg?eﬁé@??o&@?xy SPVERe $hPE8rafedObYretft 11 mand

element 1 include gold bumps formed by a plating method on
aluminum pads through a barrier metal. Alternatively, when
the bumps are formed on the inner leads 4 on the carrier
film, the electrodes 3 are left without modification to the
aluminum pads.

The film 5 defining a carrier film is made from a heat
resistant resin film, such as, for example, a polyimide
film, a polyetherimide resin film, a glass epoxy woven
cloth, a polyester film and the 1ike, having a thickness of
25 micro-millimeters to 125 micro-millimeters in the form of
a tape. The film 5 is coated with adhesive, and then heated
to half-harden the adhesive. Then, at least one connection
hole 9 for connecting the electrodes 3 of the integrated
circuit element 1 and the inner leads 4 is opeﬁed by a punch
method, using a metal mold. When an adhesive is not used,
the connection hole 9 may be opened by an etching method.

Then, a cbpper foil in the form of a tape having a
thickness of 15 to 35 micro-millimeters is adhered to the
tape—]ike$fi1m with adhesive spread thereon by applying heat

"
) -12-



25 mcro-millineters to 125 mcro-mllinmeters in the formof a tape. The
filmb5 is coated with adhesive, and then heated to hal f-harden the
adhesive. Then, at |east one connection hole 9 for connecting the

el ectrodes Jmd pgrusduntegrated circuit elenent 1 and the inner leads 4 is
opened by a punch nethod, using a netal nold. Wen an adhesive is not used,
t he connection hdl e e Hies bpehetbaiediroret e eepRehotei1l, andhen, a

copper foil in the formof, a tape having a thickpness o 5 to. 35
micro-mil i rstaEiect omdiRs et t 5 1¢RA AR 13 keSY T #ﬁ%?% é&‘he& e $R%ad

t her eon by | yi ng _heat . . -12- .
pressure. e )i bres e i af g tPrRet hfeokkpb%rCQ%%ﬁz, t%%achnn%on
protection resi 'scllor?% d PEE; | W’te
side of the rgo(?lp(siso‘%eré f oi '@’ c@gber mg connée)gztélrgtgl3 ﬂl(')% @5'5%9%%2% t he

phot or esi st dhegrotection resist are dried. The photoresist is

t hen exposed, using a photomask having a predeterm ned pattern forned

t her eon, devel operthanthododeist oi § ortren hexposed , | esilsg 42 aplio tdmask re | eads

7. The photoresist and the protection resist are renoved, and tin or
gol d is pl athay 010 thep fedrte e patriri) feunedrtheEseh . ndgvHEORYAt&M on

xtornal ol @RERILSO 6 S o B bul RARE 15 BIGEI SHOT{ [EFTEL ts by the
SoLder L oh Y e SIVET AR O Y OSSO B AR retasee,
ot ok aen A T AF YT PR AT G Biedl L1 ey o, B
termnal s 6630fde t&S NS iVA) Ybe COUWEId hosr sde 6 trigedtiean the regions
in which the connection holes 9 and the external electrodes
6 or 66 are provided to prevent short-circuits by the solder
which may be used when the external electrodes 6 or the
external electrodes 66 and an external substrate are
connected to one another, and to protect the wire leads 7.
Lastly, the carrier film is completed by melt-attaching
solder balls to the films 55, 5 to serve as the external
terminals 66, 6. Alternatively, copper bumps are formed on
the external electrodes 66 and the external electrodes 6 by
a plating method, and surfaces of the copper bumps are
covered by gold plating or solder plating to serve as the
external terminals 66, 6. It is noted that the external
electrodes 66, 6 can be formed after the integrated circuit
element 1 is mounted. Also, only connection lands for
external terminals may be formed on the carrier film, and

terminals in the form of balls or bumps may be formed on an

external %qutrate.

A
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the external electrodes 66 and the external electrodes 6 by a plating

met hod, and surfaces of the copper bunps are covered by gold plating or
sol der plating to serve as the external termnals 66, 6. It is noted that
t he external el echertiesabfietbodanf mahofaetduaihgrahhéntagegtatiediccudtit
etement 1 is nounted. Al so, only connection |ands for external termnals
may be forrmedevhcehusthgracearried fnhim thahki nalmanufapéurednbwithal s or

bunps may be forned on an external substrate. - 13-
Next, a net BatBed dAaeaEPEdi ABO%M- i ntegrated circuit device using a

Frret. the ol cotrbibets EneihteFhr&ded  Eot HAET1AERRERERE SVEKE the i ner

| eads 4 of ! bFofight! ¢ ahk! Eh8" final | R88ts v b+ 08Re 208t Prer RAthcgrgect ed by

the applicatron o a ressure, usrng a connection

el ectrodes 3,9fgnbQr WRthf 608 896 EhdrMEn@NdohREctBAChy!| ERESapP) RESL PHAT ed
with tin, the connecting sections are heated at a tenperature ranging from

about 350[ erof Chéatabondt pdéSsere] Qisong aboohnécbHisecbods. whwhenatipeessure
is applied to thereby conplete the connection. Next, |iquid epoxy
resin is apptiedtrodesedi arechoimed Troe getdnbdmasi agdi Ehpeinde heledySt he

raw o contf of[BePBALERrH ERFE Seaf PhcoPARBBE Lo9er el ERENE ob SLPPALES AT

o1 de surtaces, BhmbOEabOLEEENEIG EPUh B EE"Bko G th RpbPheAbEIGOlof S

Conhour o “FEBBuR, 0, F1ESerhdf, WATIE 6P gebfelsa! sy Bedephethifotpr avou
complete the connection.

Next, liquid epoxy resin is applied for resin sealing.
The resin sealing is performed by the dispense method by
which drops of the resin are dripped on the surfaces to draw
a controlled pattern. The sealing range covers the top
surface and side surfaces of the integrated circuit element
1, the interior of the connection holes ¢ and areas of the
films 55, 5 adjacent the integrated circuit element 1.

Then, the 1iquid resin is heated at 150°C for about two
hours. As a result, the liquid resin hardens to form the
sealing resin 8.

The sealing resin 8 may also be applied to the rear
surface of the integrated circuit element 1 and, also,
generally to the entire front surface of the polyimide of
the fiim 5. Alternatively, the sealing resin may be formed
by the transfer forming method or the injection forming
method without using liquid resin.

As described above, in accordance with the invention,

I
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sealihg resin 8. The sealing resin 8 may al so be applied to the rear
surface of the integrated circuit elenent 1 and, also, generally to the
entire front surface of the polyimde of the filmb5. Aternatively, the

seal i ng resiaxfaynh® &vegedobyst bentbandisposedminganeahed cortaspongengi on
formng nmethod w thout using liquid resin. ) As descri bed above, in
accordance wtohat benventhohah, device hole section, and therefqne

external electrodes_can be disposed in an area corresgonding. to

convent i onal CABOREE1ABI E0saBt P¥EErAAY SHREEFBER CRBnRRCTAER 19 %n?%Qf%?na
bstr at b de i ' i ' ted ci it
cl'oment . AcoBPETRGPYNG{RE Hande: 1BFoRkatpnar brubl, ShetthE%n area
occupi ed by APeoPagkass, | nauRGESH 8k ! uxiBEnERSETecPdaosuPRL aRtaRbhy MY
nore connecti1 ONS can“beé’ nade In a specified nounting area, conpared to the

conventional oc8tipHeHURE- t BT BRYRAge ST SCSUbbeaRi®] PyotrReseasadi raddf or the
conventional structure can be used for the manufacture, nounting with

subst anti al | yybsghertidehgi myniysmoeal cardent i bnst bansheemadebén af steps
required for the conventional structure, and without requiring any new
techni ques. Bpechéiedrmounhéngxakeaal cempafeddéa thetaenyePiiopadi on and

the external electrodes in the second regjon are di sposed in .a 80 n
matri x. As aStEY@fHreeveMoiipenef heSinse gheaﬁamﬁt859§9§ﬁ EFPHLIE e?gﬁent

O "t RRIRoRO8AT) 88" AL EaATR, Selohb 2hEnE Pab o lRcHatBefeanLes, L1

Q?Lp{???Lg?dmﬁﬂn??nﬁh@?gﬁdSUEQGaﬁ??é?ﬁ9rﬁi&ﬁ@reééH§$§9i@Q PEREESEdI With
the same number of steps required for the conventional
structure, and without requiring any new techniques.
Furthermore, the external electrodes in the first region and
the external electrodes in the second region are disposed in
a common matrix. As a result, even when the size of an
integrated circuit element differs, the same socket and the
same substrate can be used to examine the integrated circuit
device. Accordingly, the socket and the substrate are not
required to- be changed, and therefore the examination

process is simplified.
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VWHAT IS CLAIMED | S: 1. Acarrier filmin whi [ I nner
| eads to be connected to el ectrodes of an integrat edclﬂmlmm;m‘l“mum%t are
di sposed to protrude into a connection hole defined Ir atfikmsthe inner
| eads extgnaATngs opLADEDI fsnto define wire leads, the wire | eads
bei ng connected to external electrodes disposed in a plane on one
surface of the filmt.t heAcsarirderfiflifm incefyichsiangiurality of inngrfjrst
regi on adj acent an area in which the iintegrated circuit elenent is

di sposed:; leads to Rescophgcitedi 4R €Qﬁéﬂ39pe§oOénénsdﬂﬁﬁﬁﬁéﬁﬁe at

| east a portion.of the first region, the connectiqn haole efined in a
border area betld&Hithg 1eMmest @gﬁiéﬁsaﬁéePhSO %fggggﬁg HQ&PO% along a

portion of the | I d ,.Ci-r.C Ui te - el: Nte,s e ternal. gl rodes
provi ded on t h&f} Fqgﬁ Pe&ﬁo#égﬂgeghéﬁggcgﬂ hﬂe&?@nﬁ”&%& ?ﬁ%ggxperna
electrodes  xtlhRiifigh o S ¥1 18Nd ot B8 FSPeONd reedicadsdi gp@sad rien a
common matri x. f. The carrier filmaccording to claim1l, the
connecti on hol g da@ismp@ ing kanaez teiddit Bktkeanails edekitmedes ddigpwsed( Bn- D)

to (2P - D), where Dis a dianmeter of the external electrode and Pis a
pitch between adjpdedet oonehe soif fralge &ft dhealf idmectthedearrier film,.  The
carrier filmaccording to claim1l or 2, wherei n the nunber of the

external el ect COHPd S3MNP%ed in the first region is |less than the nunber
O o e e ceheSt URE oo BRI 554Tn wnicn thot
- 16- integrated circuit element is disposed;

a second region external to and surrounding at
least a portion of the first region, the connection hole
defined in a border area between the first region and the
second region along a portion of the integrated circuit
element, the external electrodes provided on the first
region and the second region, and the external electrodes
on the first region and the second region disposed in a
common matrix.

2. The carrier film according to claim 1, the
connection hole formed to have a width W that is defined
by W = (P — D} to (2P - D), where D is a diameter of the
external electrode and P is a pitch between adjacent ones
of the external electrodes.

3. The carrier film according to claim 1 or 2,
wherein the number of the external electrodes formed in
the first region is less than the number of the external
electrodes formed in the second region.

4 The carrier film according to any one of claims

Y
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1to 3 wherein the electrodes of the integrated circuit Jgﬂwﬂm“"ﬂﬂﬁ””m
oL M . x\1

dksposed within the matrix fornmed by the external elect

integrated circuit device in which electrodes of the integrated circuit

el enent are conneaot 8d whetrled ni iher elleads odesd odt theadn telge aitedegriacead t
crrcuit element and a portion of the film adjacent the integrated circuit

el ement are segllememt adsi disppsed widbiat ddecmaduiix devmed dymshesi ng t he
carrier film according to any one of clains 1 to 4. 6. A method of
manuf act uri ng &Xtefnadr &18§tEPHA8SI-t device, conpri sing: form ng

at | east one hole i% a fkhnLQ&gséggéﬁ Fﬂ%¥Hgkp%F§ﬁggr§% “%qbﬂn froma

second region around - ‘thefir adhering an

electrically canduatiouRs! 8! the iReebirbeq! Berelad! thefleht apaductive foil

covering the first second regi onNs an formng a
plurality of wichpneeads tenapeofinhbe 1eade,! ands agxtieaditnghkr amteheatiedst
region into the hole, the others of the wire | eads extending fromthe
second regi on icritrgutilte eflement and a porftooni od dahel dridmi &y jatendcéhei ng
portions for external electrodes on the first and second regi ons, each of
the receiving poteigsasdesosriscudd edemabr 8f et S8akiede bYed881Mthdheecei vi ng
portions disposed in mat ri x; . . posi t.iani ng, an i ntegrated circuit
el enent havindnge§W@%£piFQr8P1élggyﬂﬁﬁegogprﬂ§§n§utgﬁ ﬁéffﬂ%ér??qphe

el ectrodes posi,ti3hed ig" th"angCbfe of claims 1 to 4. -17-

6. A method of manufacturing an integrated circuit

device, comprising:

forming at least one hole in a film, the hole
dividing a first region from a second region around the
first region in the film;

adhering an electrically conductive foil to the
film, the electrically conductive foil covering the first
and second regions and the hole;

forming a plurality of wire leads, ones of the
wire leads extending from the first region into the hole,
the others of the wire leads extending from the second
region into the hole;

forming a plurality of receiving portions for
external electrodes on the first and second regions, each
of the receiving portions connected to each of the wire
leads, the receiving portions disposed in a matrix;

positioning an integrated circuit element
having a plurality of electrodes at its outer periphery,

the elggtrodes positioned in the hole;

e
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connecting the wire leads to the el ectrodes of the int eﬂﬂ ﬂ "IHM”HJI 6l”"l
el-enent; and sealing at |east connected porti et .

| eads and the el ectrodes with a resin. 7. The net hod of claim6,
further conprising a stepomriectiraghihng i sol teaddatd the emldvofodde of
receiving portions to nake the external el ectrodes. 8. The net hod

of claim6 or 7théhbitesrated @i rbodekemgnthadthtegrated circuit el enent

are disposed in the matrix where the receiving portions, are di sposed,
9. A nethod of manufact$f3hy'% &ar Q%ﬁthQGﬁecégﬁwRQEﬁ}ﬂﬁs of the wire

f ' I ' fil he hgl di vi di fi ' f
2 second 1 egi on SBuAIN nE¢ fiedtrRag o 1 gt 0 0 Tadhering
an electrically condp_ct | Vﬁ]g %étﬁ(ﬁi tcne clfdinmﬁ,y\ﬁ”géfﬂegr} re(!.&?drliysﬁwc&mt ive

foil covering the first and second regions an

formng a pluradtdy of atfenRfe YRPOIITE tiddH QAS X NG rig om
the first region into the hole, the others of the wire | eads extendi ng

fromthe secondorrpians itd ondke e extwrhal electroddormng a plurality of
receiving portions for external electrodes on the first and second
regi ons, each of tHe recEi&ingthst tdfors! ddhrfectfed t ovhedaiofthehe wire

| eads, the receivin rtions .disposed in matri Xx. .
e1ecé#éﬁ%s of the f%tegrateéic1rcuf% element are disposed

in the matrix where the receiving portions are disposed.
9. A method of manufacturing a carrier film,

comprising:

forming at least one hole in a fiim, the hole
dividing a first region from a second region around the
first region in the film;

adhering an electrically conductive foil to the
film, the electrically conductive foil covering the first
and second regions and the hole;

forming a plurality of wire leads, ones of the
wire leads extending from the first region into the hole,
the others of the wire leads extending from the second
region into the hole; and

forming a plurality of receiving portions for
external electrodes on the first and second regions, each
of the receiving portions connected to each of the wire

leads, the receiving portions disposed in a matrix.

%
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