FI LM CARRI ER TAPE, TAPE CARRI ER SEM CONDUCTOR DEVI CE ASSEM BLY,
SEM CONDUCTOR DEVI CE, AND METHOD OF MAKI NG THE SAME

MOUNTED BOARD, AND ELECTRONI C DEVI CE TECHNI CAL FIELD 5 The
invention relates to a nethod of making a film carrier tape, a

ot o TAITIE AT, T soncaplfl oI
sem conductor dau CRUSIGIbPvice, Ao WD §LSBACSNY CTHEbRde ond

and nounting technol ogy MOUNTE® OBOAR. AND ELECTRONTEREPMPCART
There is no formal definition of Chip Sizel/ Scal e Package

(hereinafter <called CSP), but generally this refers to a 15

sem conduct or package (I C package) in which the package size is the
same as or onMECHEIGAEI FEBLDPY | arger than the chip size. The

devel opnent of CSP_technology is very inportant for gronnting )

hi gh-den&ity mountiAg. invention relates tc a method of making a "film

carrier tape, a method of making a tape carrier semiconductor
device assembly, a method of making a semiconductor device, a
film carrier tape, a semiconductor device, a mounted board,
and an electronic device, and particularly to Chip Size/Scale

10 Package (CSP) fabrication technology and mounting technology
for CSP.

BACKGROUND ART
There is no formal definition of Chip Size/Scale Package
(hereinafter called CSP), but generally this refers to a
15 semiconductor package (IC package) in which the package size
is the same as or only very slightly larger than the chip
size. The development of CSP technology is very important for
promoting high-density mounting.
One prior art publication relating to CSP is Internation-
20 al Publication wW095/08856. In this publication, the method 1is
adopted in which a lead frame 1is mounted on a lead frame
support (special-purpose jig), and the leads are cut respec-
tively (one by one) by a special tool, while at the same time
the severed leads are bent downward, and are connected to
25 bonding pads of the IC chip.
With this method, a special jig or equipment is required,

and additionally leads may easily be made bent during the
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One prior art publication relating to CSP is Internation- 20 al

Publ i cati on WO95/08856. In this publication, the nethod is adopt ed
in which a lead frame is nounted on a |lead frane support
(speci al -purpose jig), and the | eads are cut respec- tively (one by

one) by a sp§§hghgbog5,twgiiée5H1#tp% ;g@pCh%qqgﬁnafpgaéhi?gﬁ%ered | eads are

bent downwar are connected bon e I C chip.

Wth this nmethod, TRsSPE§e&t b+ OtKy ﬁ?ﬁ%ﬁ¥ﬁﬂﬂ figS UsRQUiakedar as posdifie,

additionally | eads may easily be nmade bent during the _ bondi ng
to the 1C chppiby phedgutiomgl died hend eddissting techno169,obeaating the
I nvention is use, as far as possible, prior production |ines and
exi sting techhodegy,ofr edagiprgentheand theoubdedeonf odfquienehipengl thechai den
of deve[opin% sgecial 5 t echnol ogy, reducing the occurrence of bent
| eads dbiri ngteRBNO109Y, nhRAWeT B o DCAUHT endiei B Reori pesdsedpaiRageh@i th
hi gh reltability, while increasing the yield. DI SCLOSURE OF
INVENTI on ek TR PSSR el oMeRARAnG: Ak Prp E40 r PaFkagBe N hATON
Invention  raqiapility, while increasing the yield.
DISCLOSURE OF INVENTION
The method of making a film carrier tape of the invention
10 comprises:
a step of forming conducting foil on an insulating
film;
a step of forming from the conducting foil a
conductor pattern having a plurality of leads each with one
15 end formed as a free end and with an electrical connection

portion on the free end for connection to at least one
semiconductor chip, 1ink portions 1inking together the
plurality of leads and provided within a mounting area of the
semiconductor chip, and a frame electrically connected to all
20 of the leads through the link portions;

a step of plating conductor pattern; and

a step of stamping out the 1ink portions, electri-
cally isolating each of the plurality of leads.

According to the invention, as far as possible a prior

o
o

TAB (Tape Automated Bonding) production 1ine and existing
technology are used, reducing the burden of equipment and the
development burden of special technology.

The most important extremities of the leads (the portions

-2-



10 conpri ses: a step of form ng conducting foil on an

I nsul ating film a step of formng fromthe
conducting foil a conductor pattern having a plurality of |eads each
wi th one 15 end formed as a free end and with an electrical connection

portion on oﬁﬁé%% &do Eoéemfﬁgﬁﬁﬁ%fq?qchHﬁér?b%e 35%11éq“?1npe{y of

sen1conductor Chl portions |Tnking toget ura

| eads and pr@deﬁQtwééﬁhébfbd"%ﬂﬂd ¥ ga féﬂ“fﬁyﬂﬁ 0 I P,
and a frame electrically connected ?gﬁg bQE £P§ Q%&? eads t ?§39E1?Be

link portiongf formation of the pattéep,Oﬁtnﬂtﬂmsngocgmﬁ}ﬂdﬂv't@amhﬁamEdand
a step of stanping out the link portions, electri- cally isolating
each of the pndrawetwodfsmbaast to any processordi ag1t anthé itheebondmngas

far as possible a prior TAB (Tape Automated Bondlng) producti on
line and exi @trpﬁgss In v@cm@ﬂdgg B\F%C%%%d STrné’&uéhﬁg tmee huradén adf eady
equi pnent angﬁthe nent_ burden of peci t echnal g

The nost inp {Qﬂpagﬁgreﬁy¥fé% o}stWﬁ;leﬁﬂﬂﬂQq ﬁh§ 18 A risk of

- 2- shear stress applied. That 1i1s to say, from the time the
pattern is formed, no external Toad is applied to the leads,
and therefore the bending of the leads is prevented. As a

10 result, positioning the leads and the bonding pads of the
semiconductor chip can be carried out accurately.

However, in order to carry out, for example, electroplat-
ing in a single operation on the piurality of leads formed on
the insulating fiim of polyimide or the 1ike, all of the leads

15 must inevitably be electrically connected to the frame.

For this reason, the invention of this claim has a
plurality of link portions disposed within the mounting area
of the semiconductor chip, which 1ink a plurality of leads
within the mounting area of an IC chip, and thus electrical

20 connection to the frame 1is achieved through these 1ink
portions. By means of this, a voltage is applied to thé frame.
For example, one electrode (generally the anode) is connected
to the frame to allow electroplating to be applied to the
entire conductor pattern together, including the leads.

25 Next, the 1ink portions, which are no longer needed, are
die-stamped out and removed together with the insulating film,
to electrically isolate the leads from each other. This die-
stamping-out can be carried out in a single operation, and

does not complicate the process. Besides, "the link portions”
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for connection to a sem conductor chip; the so-called fingers) are

not connected to a franme, but are separated fromthe tinme of
formation of the pattern, (that is to say, are term nated), and are
not subject to any process at all until the bonding 5 process. In the

R 2L AR AR R e g IS S

That ist t
ex?erngf I8a§%¥2 gB%O?% ?@1¥ éQE fcﬁgérs of tﬂ@ q?éere ore {qﬁbqnandlng of

the |eads isppreppstrgdofAshé crlﬂp mo UreSitiot areBOSA§' anfad,The drradutandgt he
bondi ng pads of the sem conduct or chip can be carried out

accurately. of the an lsowenviens inasomadere ftf@ctarary thet e ftaremexdmsl &.fin-
el ectropl at - g in a single operation on the plurality of |eads
formed én  gers t@é itheul@dlAg fil mof polyimide or the like, all of the

| eads 15 nmust |neV|tany be electrlcalég connected to the frane.
For this reason, thRe tAV&nt®dh ot 1tAPYtcIGEMR hikating the PiReR$Ty dhel i nk
portions dis Qse mnth% fhe nountin em conduct or.

al

chip, which BS99 BFal 1§43F%¢ |seaage%r?99d, wid'Vd anhégHiﬁntt? WHea 'S an
| C chi p, anddbg%gbqbectrlcal

In the step of forming the conductor pattern, pad

10 portions for forming external connection terminals may be
further formed between the leads and the 1ink portions.

Before the step of forming the conducting foil, a
stamping-out step of forming a hole at a predetermined
position in the insulating film may be comprised.

15 The semiconductor chip may have electrodes positioned
away from the electrical connection portion, further compris-
ing a step of forming a electrically conducting projection on
each of the leads at a position differing from the one end
where one of the electrodes is to be positioned.

20 The electrically conducting projection is formed for the
purpose of connecting to a mounting substrate, the printed
wiring board or the like.

There may be further comprised a step of forming a
projection in an area excluding the electrical connection

25 portion of the conductor pattern where the semiconductor chip
1s mounted.

It should be noted that when the projection is formed on
the film carrier tape side, the projection may be formed not

during the fabrication of the film carrier tape, but during
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20 connection to the frame is achieved through these [link

portions. By neans of this, a voltage is applied to the frane. For
exanpl e, one el ectrode (generally the anode) is connected to the
frame to allow electroplating to be applied to the entire conductor

pattern togehﬁgrfat#m%%g{@g chhetHee%cé% p&%g(agtearrped Next, the link portions,

whi ch are no nge ar e out and renoved together

with the insulatiggrdtd Mine step oy ekgrhihgalthy 1Mol gotrhepdtelaéjrsn”

each other. This die- npl ng-out can be carried out single

operation, apgening magoss fmtmemmm IRt € rishe aRriegess imBeahdean edhe of nk
portions” - 3- are di sposed
within the mbbetfnge eereh mafy & pCschiipnedepatiatredan area brforhehepening.
extremties (fingers) of the | eads positioned on the peri phery of the
chi p nolinting areﬁheA@D%DT@%Lﬂﬁ ,Fame dutanchghe eth@W1¢h§SIDﬁkt8©rﬂ8®ﬁ§ has
no effect on the_e

this way, w ghBul® ﬁgren1 q A7 dﬁhé”pPBQ@Esﬁbtgﬁfry ‘ol Héﬁdﬁhéeopopgéﬁg |s
prevented, and rekiaglﬁo?PP§%ﬁ“%df%cent to the opening in the insulating

film and on an extended line from the free end of each of the
leads, a marking for bending detection of each of the leads

10 may be formed.

In the event that a lead (finger) should be bent, the
bend must be detected, and the faulty product must be identi-
fied. The 1lead bending detection marking is formed as a
reference datum for distinguishing the lead bend.

13 As a lead detection marking may be cited, for example, a
"dummy lead” provided on the extended line of the lead, or a
"s1it" formed by die- stamping out the insulating film at a
predetermined position similarly on the extended line of the
lead.

20 The marking for bending detection may be formed in the
step of forming the conductor pattern in a same process as the
conductor pattern.

By means of selective etching of the conducting foil, the
marking for bending detection (dummy leads) is formed together

with the desired conductor pattern. According to this making

Do
(S 43

method, no separate step is required for forming the marking
for bending detection, and therefore the process of fabrica-
tion 1s not made more complicated.

There may be further comprised a step of detecting a bend
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possi bl e. In the step of form ng the conductor pattern, pad 10

portions for formng external connection termnals nay be further
formed between the | eads and the |ink portions. Bef ore the step
of formng the conducting foil, a st anpi ng-out step of formng a hole

o & predet e1gs Nefly of (HAOSIGEAN LN chBAF ASHhbEEARI | 1 R PP P AL

15 The sem condu C ectrodes posi away

fromthe el eqigricitlg CRIMEEIAPTHP U1t i onllalndera GUFAMiTN of thd Hhe eHEP
of formng a electrically conducting projection on each of the | eads

at a positi ontahnfifrertimg foaem bife theeleads. where one of the el ectrodes
Is to be positioned. 20 The el ectrically conducting projection is
formed for the By tpurspoeansf, dennsyt prigduota caume nidenudstiredt.e, t he
printed wiring board or the I|ike. There may be further
conprised a step ofh fidirisigraof formipgj &bei eANAUC EAr P&t KE) Wi kR ¥ 1

el ectrical connection 2% orﬁion of the coqduct r athern where.t he
semi conduct or (i B1UTATTTY; OTplpad may be Tormedsyif k8 ifor BAf hAtf

e oo SRR hERSeRin . front "Erd ' ESPIBERS, EPR SRIfr, R
carrier tape,oddfiifir kA8 a connection portion connecting tH& pair of
projections.
10 In principle, in the .invention the extremities of the
leads (fingers) are terminated and formed as free ends.
However, in order to accommodate the bonding pad posi-
tions of the IC chip, for example, it may be necessary to
position the extremities of a plurality of leads (fingers) on
15 a line, and in such a case, a lead extremity (finger) may have
to be formed in a bent shape. If, however, the end of a lead
is bent, there is an unnecessary moment due to gravity, the
lead tends to twist. In such a case, a "U-shaped” lead may be
used, and the point of connection with the IC chip may be
20 supported by two lead portions.
By this means the twisting moment does not work. In
particular, in order to achieve good lateral balance, a shape
which is bilaterally symmetrical is preferable.

The projections and the connection portion may preferable

[N)
<>

form a right angle.

By making the lead configuration a pattern appropriate to
the system of orthogonal coordinates adopted in a TAB produc-
tion 1ine (specifically, for example, a pattern including no

radiating lines or curved arcs, but only orthogonal straight
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the fabrication of the CSP package. Before the step of formng

t he conductor pattern, an opening may be fornmed in the insulating
film and an edge of the free end may be positioned within an area of
the opening. 5 The opening is formed, and the extremties of the

A s posi ti on SoF Skent o6 FTETEER ¥, Bl aRd, soroPRh P RVERRT B,
an extended | hng aaﬁ%éh@aa‘-fﬁ@% ?‘d\ﬁ]gafqtg)g@gi%‘%&ﬁ?e%ymggn%eaﬁsaQeﬁ'?érk.' ng

for bending detection of eac or e
In the event that gnbesd td PEBHEcENONE aie APRthert B the projRerdordshape

detected, and the faulty product nust be identi- fied. The |ead

bendi ng det ecbeornsemaikdtegl,i sahdr ratbtd®ea of the r deadgncmaygathem poovided

di stingui shing the |l ead bend. 15 As a | ead detection marking may be
cited, for exdhprebetween. "dummy | ead" provided on the extended |ine of
the lead, or a "slit" formed by die- stanping out the insulating film

at a pr edet EP kB i8@s PTi DAMBING 1A FOBAUERRT HAEIRICY PIrRECSE TRk

| ead. be carried out in a thickness direction of each of the leads

so that the electrical connection portion to the semiconductor
chip on each of the leads is to have a projecting shape.

10 In a normal TAB process, for the purpose of connecting
the TAB 1leads and the semiconductor chip, metal bumps
(projections) are formed on the semiconductor chip, but the
formation of these bumps is considerably troublesome. Here, in
place of forming the bumps on the semiconductor chip, bumps

15 (projections) are formed on the TAB leads. For example, by
carrying out half-etching, reducing the thickness, in posi-
tions other than the extremities of the leads, the extremities
(fingers) of the 1leads are caused to project by the
corresponding amount. The technology for forming these Tead

20 extremities is an established technology already developed by
the present applicant, and can be realized utilizing an
existing TAB production 1ine. Besides, in this case, the
aluminum pads on the semiconductor chip may simply be exposed,
and the process can be simplified since the metallic bumps are

25 not required.

The film carrier tape of the invention is made by the
method described above.
A film carrier tape appropriate to CSP fabrication is ob-

tained.



20 The marking for bending detection nmay be fornmed in the
step of form ng the conductor pattern in a sanme process as the
conductor pattern. By nmeans of selective etching of the
conducting foil, the mar ki ng for bending detection (dunmy |eads) is
h t he desired caqnductaor tern. According to this

f d h i
making e e e PhITARLAST des 03 HoautPeBRESENT SRR AESThe nar ki ng
for bendi ng detection, gﬁd f&gﬁfﬁ{yﬂi t?ﬁéﬁéoﬁ%§§%€f51aq@d%a_h Te. fgpggg S

not nmade nore conpli cated. further conmpri se Step
of detecting ahbesshn: - 5- of
each of the |l eads by conparison between a position of the mar ki ng for
bendi ng detection and aappsadiem e tirswneg iend f11m, ther Meadt hagiegchbnef

t he | eads. By this nmeans, faulty products can be identified. 5

In the sfep otnbiowhicly ¢ltermdsductoramatrtesr mf ahgaleadf hole tothe pl Gragity
of leads may be forned to have a pair of projections projecting from

the insul ati ngngli | ahdver the

a marking for bending detection of the lead formed
on the insulating film and positioned on an extended 1ine from
the free end.

10 A pad portion for forming an external connection terminal
may be formed at another end of the lead.

The film carrier tape of the invention is obtained by:
making an insulating ¥i1m having a lead hole formed
therein;

15 forming a conductor pattern on the insulating film
having a plurality of leads for connection to a semiconductor
chip, a 1ink portion 1inking together the plurality of leads
and provided within a mounting area of the semiconductor chip,
and a frame electrically connected to all of the leads through

20 the 1ink portion; and

forming a hole in the 1ink portion of the conductor
pattern.

The film carrier tape of the invention comprises:

an insulating film;

25 a plurality of leads formed in parallel on the
insulating fiim;

a pair of leads positioned adjacent to the plurality
of leads, separated by a predetermined distance, and mutually

connected together; and



opening and a connection portion connecting the pair of proj ections.

10 ~In principle, in the invention the extremties of the
|l eads (fingers) are termnated and formed as free ends. However,
in order to accommodat e the bondi ng pad posi - tions of the IC chip,

for exanple, it may be necessan% koo rmed. POPWEER LA DA ¥ kaay Oof 2
plurality of |eads (flﬁG r OA 5TOMM gl ) ¥ N & case, a |ead
extremty (flngerhpggmﬁggée of ma$@ﬂ%2ﬁ;%%%nﬁgrkﬁe? beni conapetor fdevice

however, the end o , there is an unnecessary nonent
due to gravitassdmby of thlea@veardsant 9stvhat: 6m shehi mswrsEing s eped”
| ead may be used, and the point of connection with the IC chip may be
20  support ethedy ftivm | ead rjerti oape are mounteBy ahi slueahsty heoft witdte ng
moment does not work. In ~particular, in order to achieve good |ateral
bal ance,5 a shegi conductei cheh &0 i | agedal ley esfiagesi cAlf i segeRf ePébl ehe
The projections and the connection portion g@y preferable 2 rma

right angle. semiconductorpehis g et roNnesd edorti dheatingn e@‘f)é’tft t@r%r?h of
SPEGRR!" ™ s D50 TP Y SRCPRCKaBPOALAR, 2, S1PPL LA

Exploiting the characteristics of the TAB method, taking

a film carrier tape as a unit, a single continuous operation

10 is carried out, to fabricate a plurality of semiconductor
device assemblies. These assemblies as a unit may also be
supplied to a customer.

The invention may further comprises a step of filling a
sealing material between the semiconductor chips and the

15 insulating film.

The sealing material serves to protect the semiconductor
chip, and also to absorb the difference in thermal expansion
coefficients of the chip and the insulating film. As the
sealing material may be used epoxy resin, silicone resin,

20 elastomer, and so forth.

The method of making a semiconductor device of the
invention is make a semiconductor device by finally die-
stamping out the tape carrier semiconductor device assembly

made by the method of making a tape carrier semiconductor

[h)
o

device assembly.

The semiconductor device (CSP packages), the final
product, is obtained by final die-stamping-out into individu-
als. It should be noted that the electrically conducting

projections may be also formed at this stage.
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radiating lines or curved arcs, but only orthogonal straight

- 6- | ines), discrimnation of |ead bending and so forth is
easy, and can be carried out automatically by means of a sensor.
One of the projections and another of the projections may b

e
d, d : | A ' . )
T the step of for iaceEnLeERHC A ercel, b ofivamrign R BCEhe, o
out in a (hi ckBgss-flbnesoned muaeh Oiddiad aademicondusgpl by 108

el ectrical connection portion to the sem conductor on each of

the leads is to haxesampeOh€GEtHe Gvaie o0 high relilabidirgr ABl ohABined.
process, for the purpose of connecting the TAB | eads and the

sem conduct or Atkophecamise hurtpkes the fermjodfcti paskage ¢ Hurmreich andt béher

seni conductor chip, but the . formati on of these bunps is considerably

troubl esbme. MEe@IMEAT 1s pospitibe. of forming the bunps on the

sem conduct or chi p,_ bunps @ 15 projections) .are fornmed on the TA
eﬂgghnted Qngg

| eads. For exanple?h _ yPhgthfit A1 ARAA QQRﬂﬂﬁtﬁdetﬂgyer
{pckness TRk <parnghl SFRPIEL L0 et SR EP s OB e
the above-mentioned semiconductor device is connected to the
conductive layer.
10 This is a high-density mounted board, with a semiconduc-
tor device mounted which is chip-size packages (CSP).

For example, even 1f air bubbles are formed at the
boundary surface of the sealing material and the semiconductor
chip, the holes created in the insulating film by die-stamping

15 out the 1ink portions function as gas escape holes, gnd for
example, steam and the like created when the package is heated
is allowed to escape to the outside. The reliability of the
package is not, therefore, impaired.

The electronic device of the invention incorporates the

20 above-mentioned mounted board.

In particular, the reliability of a portable electronic
instrument and so on, which is destined to be made compact and
1ight, is improved.

The method of making a semiconductor device of the

25 invention comprises:

a step of forming conducting foil on an insulating
film;
a step of forming from the conducting foil a

conductor pattern having a plurality of leads each with one
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correspondi ng anount. The technology for formng these lead 20

extremties is an established technol ogy already devel oped by t he
present applicant, and can be realized utilizing an existing TAB
production Iline. Besides, in this case, the al um num pads on

the sem Cond"lﬁoorfcﬁmé)d ”?%’l 51 FRky %ﬁdeﬁ%g’gecddwoetctrié)&ui gaef h?erﬂc?&r?flfct?qi}g be

sinplified since the netallic bunps are

il mcarrier drﬁRﬂA@; T iphreitonon iink iRBdec By thoe th%snly gﬁ%ff@aﬁﬁfélégﬁgb_

above. ilmcarrier tape appropriate to

tai ned. and provided within a mounting arda of the semiconductor Tdreig,i | m
carrier tape of the invention conprises: an insul ating
film having @neadframe ¢beakdically conmecdied; to all of the Teadsathmadghon
the insulating film the | ead having one 5 end which extends into an
area of %he | Hdlke R tHENS free end; and a

mar ki ng for bendi ng detection qof the.lead forne on the insulating
film and positioned on%r? Qﬁdghaﬁﬂﬁg ?pgnponguctor pattern;

a step of stamping out the 1ink portion, electrical-
1y isolating each of the plurality of leads;
a step of connecting a part of the leads to elec-
10 trodes of the semiconductor chip; and
a step of finally separating the frame and the
plurality of leads, forming the semiconductor device.
In the invention, the TAB leads are separated from the
frame after the connection to the semiconductor chip is
15 completed, so that there 1s no risk of making semiconductor
chip bonding degraded due to the bending of leads. This is
appropriate to cases where the package size requirements are
relatively relaxed.
Also, there may be further comprised a step of filling a
20 resin between the semiconductor chip and the insulating film,
between the step of connecting to electrodes and the step of

separation to form.the semiconductor device.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a cross-sectional view of a film carrier tape,
25 showing the first step in the method of making a semiconductor
device of the invention; Fig. 2 is a cross-sectional view of
a film carrier tape, showing the second step in the method of

making a semiconductor device of the invention; Fig. 3 is a
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the free end. 10 A pad portion for formng an external connection

termnal may be forned at another end of the | ead. The
filmecarrier tape of the invention is obtained by: maki ng
an insulating filmhaving a | ead hole forned therein; 15

form ng a conductor pattern on the |ns | at i

pl u[ al i tly ofcrpé§d§ef3§ﬂ°86f\n\éb?\’l’c9rf fof & ’Ee‘?ﬁrgrg‘rﬁfuélaBP showm%hﬂ% %QW

0
O rounti ng 88 of° Tl b Bt ek p e’ SBTconguargPrliehicy) 8E¢ rth;PI y
connect ed t‘%ﬁventQBHéhF heags %'5“3#3%34@%0t1039¢ Ik Bl &Pré'¥W%m ;MG rier

formng a hole k portion of the conductor tern.
The film cargapgy, té‘tﬁ’@wﬂfgt'@ﬂel PARINERONs E@FPHinSeie  method of makm@na

insulating film a plurality of leads formed in paralle
on thej sem1m@mh@bmog fidewice of the inveratjmai;r ofid eadS$ podsitiaoned
adj acent to the plurality of | eads, separated by a predeterm ned

di stance, arefosstacityional viewarhdct ddmt eyt ter taped showing the fifth
step in the method of making a semiconductor device of the
invention; Fig. 6 is a cross-sectional view of a film carrier
tape, showing the sixth step in the method of making a

19 semiconductor device of the invention; Fig. 7 1is a
cross-sectional view of a film carrier tape, showing the
seventh step in the method of making a semiconductor device of
the invention; Fig. 8 is a cross-sectional view of a film
carrier tape, showing the eighth step in the method of making

15 a semiconductor device of the invention; Fig. 9 1i1s a
cross-sectional view of a film carrier tape, showing the ninth
step in the method of making a semiconductor device of the
invention; Fig. 10 is a cross-sectional view of a film carrier
tape and semiconductor chip, showing the ninth step in the

20 method of making a semiconductor device of the invention; Fig.
11 is a cross-sectional view of a film carrier tape and
semiconductor chip, showing the tenth step in the method of
making a semiconductor device of the invention; Fig. 12 is a
cross-sectional view of a film carrier tape and semiconductor

25 chip, showing the eleventh step in the method of making a
semiconductor device of the invention; Fig. 13 1is a
cross-sectional view of a device showing a variant example of
the semiconductor device of the invention; Fig. 14 is a plan

view of the film carrier tape in the step of Fig. 2; Fig. 15
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anot her | ead fornmed between the pair of | eads. The net hod of
maki ng a tape carrier sem conductor device assenbly of the invention
is that: on the insulating film of the film carrier tape are
nounted a plurality of the 5 sem conductor chips, and electrodes

of each of. sem_ conductor chips are connected to the one end of
each of 13t%@]|§1”uNéf3Wt9f othg efaH§1 \mlr(fﬁelrst@@g?mmatt% step of F19. 6;

h of
carrier tapd & Ae & TR R S Aintngubid okt hie oriabky 10 1eCaieR & out,
o fabricate: gy pl il i1y o SR SOPET Plow of 1HEVEPR PBELNY SPand e

The inventi Ofhdray digefi oCOMRE | Peg. a1gLRY é)fp1de |V|1@gl 8f_an ing PEARLAD-
material between the sem conductor chips and 15 I nsul at1 ng

film 3 ized $bmisemtuGtonatieviet o€r view tmwmtﬁm, tiheg sempcdrdumt or
chip, and also to absorb the difference in thermal expansion

coef fi ci ent sexilametahi pd eyt atheshioms nigachag atitemi sascshef the methead iof
material nmay be used epoxy resin, silicone resin,

making a film carrier tape (method of making a semiconductor

device) of the invention; Fig. 20 is an explanatory diagram

showing other characteristics of the method of making a film

10 carrier tape (method of making a semiconductor device) of the

invention; Figs. 21A to 21D are explanatory diagrams showing

yet further characteristics of the method of making a film

carrier tape (method of making 2 semiconductor device) of the

invention; Fig. 22 is a diagram showing a variant example of

the method of making a film carrier tape (method of making a

—
(41

semiconductor device) of the invention; Fig. 23 is a
cross—sectional view of the mounted board of the invention;
and Fig. 24 is a diagram showing the interior of the electron-

ic device of the invention.

20 BEST MODE FOR CARRYING OUT THE INVENTION
The embodiments pertaining to the invention are now
described with reference to the drawings.
(1) First Embodiment
In this embodiment, TAB (Tape Automated Bonding) technol-

(A
<3

ogy is used in implementing the fabrication of a chip-sized
semiconductor device. In the process of this embodiment, as
far as possib1e an existing TAB production line and existing

technology are used, reducing the burden of equipment and the
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20 elastoner, and so forth. The met hod of making a

sem conductor device of the I nvention is make a sem conduct or device
by finally die- stanping out the tape carrier sem conductor device
assenbly made by the nethod of naking a tape carrier sem conductor

25 devi ce assenbl y. The sem conduct.or devic P _packages),
Che 1inal - CRTERERT burdery . TRES 1) IGRINCH08YSt AR AR ICALICG. 2

i ndi vi du- - _als. u| t-hat. |t el getLi i ng
oo vt ons S0 B S5KBRRRkI L P TR LR 1419 CURFAE! L dasng i
-9- _ The sem conductor device of the invention is nade by
t he above- nenti oned net hod of naking a sem conductor device.

A sem conductrri riteipacie Ovfa raicald rii el fi 8bi bF t Yhé SEmS @i nneare: ) Al so because
it takes the form of a package, burn-in and other 5 treatnment is

possi ble. Beforehedrnsansednpoathk ofenttlos imewdnt i pnihaspal catthrad-ve

| ayer fornmed thereon, wherein an external connection term nal of

t he above- neft i GHdd sdmeceaduat or deee T thed widdhiedesgnce taef19s. 19 to
conducti ve Ifyer. 10 This is a high-density nounted board, with a
seni conduc- 21D-

(a) As shown in Fig. 19, on a polyimide film 10 in which

are provided certain openings (lead holes 40a to 40c, a resin

10 injection hole 42, and so forth), is provided a conducting

material being copper or the 1ike, in the form of foil, and a

conductor pattern is formed therein by for example etching.

This conductor pattern may be formed on the front or reverse

side of the polyimide film. It is also possible for the

15 conductor pattern to be formed on both sides. In this case,

although not shown 1in the drawings, through holes may be

formed in the polyimide film and may be used to provide
electrical conduction between both sides.

This conductor pattern comprises frames 5%a, 59b and 59c,

20 leads (54a to 54x, 54y, and so forth), pads 55 having unitary

or integral electrically conducting projections, a plurality

of 1link portions (57a to 57x, 57y, and so forth) linking each

lead (and each pad) mutually, and suspension leads (TR1 to

TR3, and so forth) electrically connecting the frame and a

group of leads.

(&)
D

It should be noted that it is not essential that the pads
are formed with electrically conducting projections, and
according to requirements projections may equally be formed on

the mounting side, that is, on a motherboard, for example.

_14_



tor device nmounted which is chip-size packages (CSP). For
exanple, even if air bubbles are forned at the boundary surface of
the sealing nmaterial and the sem conductor chip, the holes created in
the insulating filmby die-stanping 15 out the |ink portions function as
gas escape haql es steam and the | ke created

d f l e
thfa pgclkage |Ef§’9rﬁ‘eatrbdfheor°ael% quefé\?ﬂge tRAdS AR U Matk wiklsiglec tiieal ¥
t t { f Th
L L
ted b | ag., | i ab, bl
munt e boa G sayango ynghDHBE kEH - g4 eBClARDL 4 oo gkl
conpact and examp]'é gmrmlgs th@mr@vmdtmn of the péfmd@tdw%quern&hmg a

sem conduct or device of the I nvention conpri ses: a

step of 5f orm ng cmmoéxtrrgenﬁcmlesomfanthmsw@ds ng54a to 58kl B4y, and so
a step of formng fromthe conducting foil a conductor pattern having
a plurality dforntdadghagbhconnecbri® the IC chip are termed "f1ngers". Eachi0-

end formed as a free end for connection to a sem conductor p a
li nk portlonﬂﬁﬂﬂ@rndfidbefh%ﬁ ?%@ pFﬁF@P“@91%ﬂ P¥Rbsa lead Qﬁaepﬁé@ﬁ

within a m)un[{dcr}g %r ha Ofs M] n]duc& %o1er}' pIn other words, a finger

positioned within the Tead hole is already terminated when the

10 pattern is formed, and undergoes ho further process until the

final connection (bonding) to the bonding pads of the IC chip.

Even during the bonding to the bonding pads of the IC chip,

since the finger is a free end, there is no necessity of

cutting, and as a result, finger bending due to the stress of

15 cutting does not occur. For this reason, the accurate

positioning and bonding of the leads to the IC chip 1is
possible.

However, in order to carry out electropliating in a single

operation on all of the plurality of leads (54a and so forth)

20 which are formed on the insulating film of polyimide or the

like, it is necessary for all of the leads to be electrically

connected to the frame (59a, 59b, and 59c). Here, in this

embodiment, a piuratity of Tink portions (57a to 57x, 57y, and

so forth) are disposed within the area of mounting the

Do
[

semiconductor chip, and 1ink a number of leads within the area
of mounting the semiconductor chip, and through the 1ink
portions (57a to 57x, 57y, and so forth) electrical connec-
tions to the frame 59a, 59b and 59c are made. By this means,

by connecting the frame 59a, 59b and 59c to one pole of a

_15._



and a frame electrically connected to all of the | eads through 5 t he

| ink portion; a step of plating the conductor pattern;
a step of stanping out the link portion, electrical- 1y isolating
each of the plurality of [|eads; a step of connecting a

B ep of 11 RNy YoBBD ard P AP Tty Shdt.eonausTor foafhe s Wangs
a step of fiRAl iR over i
| oads ar e SeRiat SR daengnd S0 forsh) gep,pelcatddRRERtoAR: £ oV

sem conduct or 2l o | g e re, I f leNQ
sem conduct orodéham'o@hi EQbSRgP% gggﬁgggg gﬁ? tfom?tehga#b(-':':aang);gf éﬂog#ﬁtﬁggggb@Thi S

i's apprsguricaingutcq ot asesi pAhedred t bige pdelbageingzareaquw esegtiagaee IC
relatively rel axed. Al so, there may be further conprised a step
of filliing achd®" boé&bi rcartagand heubsitrodmnality ortahitheandSe heerichs 04t i ng
film bet ween the step of connecting to el ectrodes and the step of
separ ation t ®Utdrimedh&ysanfedndashof iRvitef19. 19. BRI EF

EFF%RLER iO;Ir Ot:ape, omeof the Tink portighs (572 "s93S 895 &N¢'so 1B R) @
which are no longer needed are cut away by die-stamping-out,
together with the insulating fiilm, so that the leads (54a to

10 54x, 54y, and so forth) are electrically isolated. This die-
stamping can be carried out in a single operation, and does
not complicate the fabrication process. Although involving a
complication of the process, the insulating film portion does
not necessarily have to be cut out, and it is sufficient at
15 least to cut out the lead portions to provide electrical
isolation of each lead. The link portions (57a to 57x, 57y,
and so forth) are disposed within the mounting area of a
single IC chip, and are therefore away from the extremities
(fingers) of the leads positioned at the boundary of the chip
20 mounting area. As a result, the cutting of the T1ink portions
(57a to 57x, 57y, and so forth) has no effect on the 1lead
extremities (fingers).
Besides, in this embodiment, a plurality of the 1link
portions 57a and so forth are provided, but by making this
25 number as small as possible, the die-stamping operation can be
made simpler.
It should be noted that the holes formed by die-stamping
out the 1ink portions 57a and so forth can be used as injec-

tion holes for epoxy resin or the 1ike (see Fig. 12), and in

-18-
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25 showng the first step in the nethod of making a sen1conductor

device of the invention; Fig. 2 is a cross-sectional view of a film
carrier tape, show ng the second step in the nethod of maki ng a

sem conduct or device of the invention; Fig. 3 is a

cross-sectional of a filmgarrier t

h t
in the net hocPa(fft |arfg afsahie d@cP8§1§§9h§a i q%'ecenter Wﬁgﬁnﬁ?% ”]:l g.

fourth step i ahe atnatitoPhad rgeTh GaR' 6 cinientad e IRME ' of (ne
invention;  Fig. pitHeTmote, wheﬁr‘?ﬁé §‘%’?éh?f‘ﬁ" Y' €46 9o By frh1dB CRm ero

t ape, shomﬁng the fifth tep in the nethod of making a sem conduct or

device of theis consityesd] orit Fig. pbefér&bTe ossrsedtid oped i vi@ve obfa thd m
carrier tape, showing the sixth step in the nethod of naking a

10 seri condultral 1 tdewifcd inaf potr heons /entticoe diBpgrsed7 Imsth®s case,
cross-sectional viewof a filmcarrier tape, showng the sevent h
step in the rdihdw1sns Fakmag BY sehecobliRtng Qyitde &ﬂnk portt% TR &N on;

g:ghtﬁ ;feg i OSS iﬁg?hggagﬁyhgﬁéééfe%o1e when thecgﬁgkerréan 1§*¥H¥é¥% the
ed, or as a steam escape hole in the completed semiconductor
device.

10 In this way, without making the fabrication process
complicated, lead bending is prevented, and reliable bonding
is made possible. Besides, electroplating can be carried out
in a single operation.

Although in Fig. 19 only a part of the circuit pattern is

15 shown, in practice the circuit pattern is formed continuously
over the fiim.

(b) This embodiment aims to use conventional TAB technol-
ogy, and to exploit an existing production 1ine and existing
technology. Specifically, as shown in Fig. 20, the insulating

20 film 10 in the mounting area of a single IC chip is supported
by support bars 800a, 800b, 800c, and 800d, and unites with
other parts of the insulating film. Therefore, continuous
process in a single operation is possible for each insulating
film as a processing unit. It should be noted that in Fig. 20

25 four support bars 800a to 800d are provided, but it 1is
sufficient for at least two support bars to be provided. It is
preferable for the two support bars to be disposed in opposing
positions, for exampie from two parallel sides.

However, in the case of a conventional film carrier tape

_17_.



15 a semconductor device of the invention; Fig. 9 is a

cross-sectional viewof a filmcarrier tape, show ng the ninth step
in the nethod of maeking a sem conductor device of the i nvention; Fig.
10 is a cross-sectional view of a filmcarrier t ape and sem conduct or

hi p, show th I nth st In the. hod of Ki ' d
dovi e of tha"PRGents ofto” FiGrking "Withy rESREEY o36. L | BRRATOPevk bof tBef I m
ier t . 1] Ghian, i - I N
C e o e i ¥epizins TPTAGBPANCHLIR ac ROl "eph" ol L YRRAT 00C,
a Cr_c’stﬁﬁe@ﬁ\bﬁa%eﬁg%ﬂii@gg'ﬁd*r‘ ‘B%rnrd'i@'é PéP@ £96n SEM LML 2 25

chip, showing the eleventh step in the nethod o naﬁlng a

sem conduct ocodleYete @kamhibe | iyl 08ad6) darel3dids tdonally prdwikededhiaanal
view of a device showi ng a variant exanple of t he sem conduct or

devi ce 4&f thds nventsiagn; dimmy 13eadsa (Bl2an and sovifw wf) t Aeef ipnovdaedi, er
tape in the step of Fig. 2; Fig. 15 ) -12-
is a plan vi @8rofinghesi pl Atandardrfeapketernining & ngerrbgndsng.  Fig.
Flg 17 |5 a pl anTOPeABmy: HEafel hodar per soage th) are provided off the
extended lines of the fingers. In this way, finger bending can
be detected, and 1t 1is made possible to separate Taulty
10 products. In particular, the dummy lead 52a in Fig. 20 has a
finely point end, making detection of the bending of the Teads
54a easy, and allowing the number of steps required for
inspection to be reduced. However, even without the end made
finely pointed, the dummy lead 52a can be used for the

detection of finger bending.

[y
<

It is preferable for the dummy leads (52a and so forth)
to be formed at the same time as the conductor pattern is
formed. However, without limitation to this, the dummy leads
may equally be formed separately, using a different material,

20 such as for example solder resist. It should be noted that in
this case the dummy leads are formed using well-known technol-
0gy.

It should be noted that in the above-mentioned "dummy
lead" is an example of a marking for lead bending detection,

25 and another marking may be used. For example, by forming slits
by die—- stamping out the insulating film at particular
positions, these slits may be used as markings for bending
detection.

(c) In principle, in the invention the extremities

-1 8_



the step of Fig. 11; Fig. 18 is a plan view of an individual- 5 | zed

sem conductor device of the invention; Fig. 19 is an expl anat ory
di agram showi ng characteristics of the nmethod of making a film
carrier tape (nethod of making a sem conductor devi ce) of the

i nventi on; H‘Qng@F’s% S%P”tﬁyd@é(ﬁé Yre Ct'éeel'gﬁ?\i'i;t%d ja_BdS"I‘B‘IE"it Ngs Of ?fg%eerzqrse.t hod

characteristics of the ne maki n carrrer

of meking a sem gongvst Or adevilk@in ofint freigs.  21AT R¥eMi®N; iRl GrqedlAtgo 21D
are expl anatory di agrans show ng yet further characteristics of the
met hod of makrngspofid| i the pasdrtriicers t@fpetierebbnding paksngfa the IC

sem conductor device) of the . I nvention; Fig. 22 is a diagram show ng
a variant e%BiPlefOFf example hit Meahde dreaesisiary dofri Brrpdurail ékytapetiteret hod
of making a nduct ar eviceﬁ of the invention; Fig. 23 is a

cross-%ec;iSﬁﬁfeW?Eigg}EﬁHEJ_ nt%dd thBar B28F 1R HSRASKHE 0N a STNGHY Fi g.
o e IR a1 | Shebhiln Sy B SRR B acopron SBRVRRR, 2
TR o mocd TR P % MO ) BN RE Bg no.  cesCr bed v

In such a case, it is necessary for the leads 54 to be in
a radiating pattern as shown in Fig. 21B, or to be bent as

10 shown in Fig. 21C.

However, a radiating pattern of leads does not fit an
orthogonal coordinate system, and causes problems in the
fabrication of the film carrier tape, and if the ends of the
leads are bent free ends, unnecessary moment due to gravity

15 works, and the twisting of leads tends to occur.

In such a case, the lead shape shown in Fig. 21D is
adopted. That is to say, a lead LR2 is provided encircling
another lead LR1. This lead LR2 comprises lead portions A, B
and C extending in the direction which fits an orthogonal

20 coordinate system. In other words, the lead LR2 is not a free
end, but is in the "U shape".

The Y portion of the lead LR1 is connected to bonding pad
240d of the IC chip (CP) in Fig. 21A, and the x portion of the

lead LR2 is connected to bonding pad 240c. In other words, the

o
(S 43

point of contact (point x) with the IC chip is supported by
two lead portions (A, C). By this means, no twisting moment
acts. The shape of the lead LR2 is preferably bilaterally
symmetrical, in order to maintain the lateral balance.

(Example of The Method of Making a Semiconductor Device)
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In this enbodi ment, TAB (Tape Automated Bonding) technol- 25 ogy is used
in inplenmenting the fabrication of a chip-sized sem conduct or
device. In the process of this enbodinent, as far as possible an

exi sting TAB production |line and existing t echnol ogy are used,

reduci ng the burgepn '@Pﬁ%gt t : .

- 13- ° de&g?g%#% t Jﬁgg%eo?%5888igﬁ pgéﬂﬁgl8g§?méﬁﬁnq%%F?%ating
a chigegige pooidadio g htli gbneel drdddd ial € q ng

yi el d. @?Principal Charéttgpis?igs %ﬁgééiﬁ%%%ggﬁnegkgefgséa’ *hﬂhefore
di scussi ng referemedoth reigs. ipriondipdlsectianad- views) a6fi sigss ihefgof
are described with reference to Figs. 19 to 21D. - (a) As
shown in Fi 48 191a6n i gwalyi nfdle. f ill4m Q0r respdrids to Fiare proviided trtain
openings (lead holes 40a to.40c, a resin 10 injection hole 42, and so
forth) isCOFERIRANAS tOnbiting F19. 18atcairgisPBadsy téofper. ok0.t hand i ke,

in the for foil canduct,Qr pattern.is_forned therein by for
exanpl e et gﬁ)é]gﬁ Co%pgo%&@p%rg'pe{t terfl _Hﬁ!/'tE'JEUFN meld! $h- thetd rdht or
reverse  show! dfepd 4PCrRAMAGT L8 18XTB1d telps A 2% PEY P A Towd'%
bonding step, and Fig. 12 shows a step of injecting resin.
Step 1

10 As shown 1in Fig. 1, an insulating film (actually a
polyimide film) 10 is provided, and on the reverse side of
this insulating film 10 is applied an adhesive 12. It should
be noted that as the insulating film, in place of a kind of
polyimide may be used for example a kind of polyester or a

15 kind of BT resin, or a kind of glass epoxy or another kind of
film material. In any case, the insulating film is a flexible
material. It should be noted that in the following descrip-
tion, polyimide film is used as an example for the insulating
film.

20 Step 2

Using a desired means of making holes, for example,
stamping-out by a press, laser process, or chemical etching
process, as shown in Figs. 2 and 14, openings are selectively
formed in the polyimide film 10, to provide via holes 30 (30a

25 to 30x, and so forth), lead holes 40 (40a, 40b, and so forth),
a resin injection hole 42, and resin stopping holes (44a and
44p). Here the Tead holes 40a and 40b are formed of a size
permitting insertion of a bonding tool 5000 as showh in Fig.
11.

_20_



15 conductor pattern to be forned on both sides. In this case,

al though not shown in the draw ngs, through holes may be formed in
the polyimde filmand nmay be used to provide el ectrical conduction
bet ween bot h si des. Thi s conductor pattern conprises franes 59a,

59b and 59¢, 204 stﬁWQFb@5ﬂ§t88 Y ne@BdsF ey  Of tthe vRRIROPESNEYI NG

unitary or Tntegral electrically conducting projections, a plurality

of link poriiogstdBitnd® By Xthd &idealt shef @oly)imkidekifngmesshwhich tiead
(and each pad) mutually, and suspension |eads (TRl to TR3, and so

forth) el eciittmylys Fommeet.i AYsbdhetlfe ames iandtapp26g hajresif 4dla Beddé4b)
It should be noted that it is not essential that the pads are formed
with el ectracal lancddriduet i temesct 8bds argndnot essgbddrdi ngheo resin

requi rements projections nay equally be farmed on . the nountin | d
that i8, on153%%h@'ﬁtf&£h]r%,42f 8?%&5%%@ omitted by using 757 Sxdibh 8%tRe 4°:

et car1 9500 no RS 1 b 8 R A SAICT ME T, oo
exarpl e dur {3 TRLTEEFRLATSTY of® nETBStRancA e dori irgd, | AhgT pBbReRve Tl
extrem tiesygh bheal pagsn (Piped ©idrbho 1242 drdpseferable.
Step 3
10 As shown in Fig. 3, copper foil 50 is applied to the
reverse side (the underside in this figure) of the polyimide
fiim 10. If an adhesive is applied to the copper foil side, it
is not necessary to apply an adhesive 12 to the polyimide film
10 in Step 1.
15 Step 4
As shown in Fig. 4, photoresist layers 60 and 62 are
formed on both sides of the substrate including on the copper
foil 50. In this figure, the front surface (the upper surface
in the drawing) side is completely covered with photoresist,
20 whereas on the reverse surface side, there are regions where
the photoresist is not provided, in order to form a pattern.
Step 5
As shown in Fig. 5, the copper foil 50 is etched to form
a particular conductor pattern, and then the photoresist layer
25 62 is removed. The plan view of this state is Fig. 15.
As shown in Fig. 15, the conductor pattern of for example
copper comprises a frame 59a, 59b and 59c, leads (54a, 54b,
LR1, LR2 and so forth), pad portions (55a to 55x and so forth)

for forming etectrically conducting projections, 1ink portions
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forth) which connect to the IC chip are terned "fingers". Each finger
Is a free end, termnating over a |lead hole (40a to 40c) (that is
within the lead hole). In other words, a finger positioned within the
| ead hole is already term nated when the 10 pattern is forned, and

inderSocs. nesfaride L OSGBSURY 40s 4s2g. EPIEHPSEHN (FETEIED) °°

t he bondi ng pads of ven 'du he” b

bondi ng padss ofpd eidhs Weihg the saiie"@ e thibAgen réa yfg§§c?i“@edth¢re s
no necessity of cutting, and as a result, finger bending due to the

stress of Figs.cu9fidhy, awk21aire aricwn thieosamehirefefFeaseonnuméhgls .
accurate posi tioning and bonding of the leads to the IC chip is
possible. In Fig. 15, Hovwewar tian & dair nosindgdr Pyoat deftéedr bphatcogrén a
singl e, ration on all of the plurality of |eads (54a and so forth)

0
whi ch ﬁPﬁgg%rFﬁxflﬁrtaﬂPi nsul ating filmof polyinmide or the

like, it is necefsa . for of, the l.eads Ho be,el ect
Al e

| ] ically
connected to the _ S(%Jbaa,e_’SQTtne A 1840) | AEFALS; ﬁX{:ﬁ]pémg the dummy
enbodi ment , 1 8, g “g@id}%z%f abH”go P | Oc'?x%t(E?@f"‘tf)()%%&g,x’ti'?)f’raﬁ@dsgadu%%%so

forth) are dispos W thin e area of nounting sem con r
chip, and | ané sgauntRigsof shaadssmi tLlrmn,leIRQ 3h83so forthdf, BRHNDOPYiSME

sem conductor chip, and through the lin
(65a to 55x and so forth) for forming electrically conducting
10 projections, and 1ink portions (57a to 57j) all have electri-
cal continuity.
Step 6
In order to make the extremities (the portions connecting
to the IC chip, the fingers) of the leads 54a and so forth
15 project, and to form bumps for connection (Fig. 8), first as
shown in Fig. 6, photoresist layers 70, 72 and 74 are formed
in particular positions on the conductor pattern on the
reverse side. It should be noted that the lengths of the leads
54a, 54b, LR1 and LR2 are related to the positions of Al-
20 electrodes 240a to 240d of an IC chip 200. Moreover, when as
in this embodiment the leads 54a, 54b, LR1 and LR2 are formed
on the side of the polyimide film 10 opposing the IC chip 200,
they can be bonded to the Al-electrodes 240a to 240d without

bending. As a result, since there is no necessity of consider-

[y]
(34}

ing a forming amount, the minimum length is sufficient. On the
other hand, if the leads 54a, 54b, LR1 and LR2 are formed on
the side of the polyimide film 10 opposite to the side facing
the IC chip 200, it is necessary for them to be bent and
bonded to the Al-electrodes 240a to 240d, and therefore it is
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portions (57a to 57x, 57y, and so forth) electrical connec- tions to

the frame 59a, 59b and 59c are nmade. By this neans, by connecting the
frame 59a, 59b and 59c to one pole of a
- 15- battery 800, electroplating of the conductor pattern

ncluding prefotdislé eade 4 S4arnd BRoLAL B) GEDAR RAITIELI AU 1bP Engl N0l ©

operation. It should be noted that the "area nounti n
sem conduct deadbi p§ erd) éhetfamanting area of a single IC 5 chip" both

correspond substantially to the CSP end 700 outlined by a
dot-dash line inSfep.7109. Some of the link portions (57a to
57x, 57y, and so forth) whi ch are no | onger needed are cut away by

di e- st anpi ng- outAS shownt paefher Wit ANt hBCi REUPASENGTi e} nfheoconductae

| eads (54a to,, 10 .54x 4y, and so forth). are electrically isolated. This
di e- 5 g?%ﬁf'ﬁg%a’@bﬁ'%&ﬁ%‘ﬂoﬂb@% r#h)dcgpﬁﬁﬁegﬂ)b@i;&ﬂ?%n, and does

not conplicate t?ﬁeﬁa@rication process. Al though involving a

conplication of € process, the insulating filmportion does not

necessarily havea§osigvrtuth f4, &NdiHd prdtdtksicheMhy&fs 60, 70, 72 and
74 are removed. As shown in the drawing, at the extremities
(the portions connecting to the IC chip, the fingers) of the
10 leads 54a and so forth are formed projections 56a. These
projections 56a are connected to the Al-electrodes of the
semiconductor chip in a subsequent bonding step.
It should be noted that at this time, portions other than
the fingers may also have projections 56b formed appropriate-
15 ly. For example, the projections 56b may be used to form a gap
between the conductor pattern and the IC chip for filling the
resin.
It should be noted that in the TAB step, in some cases
for connection of the TAB leads and the semiconductor chip,
20 metallic bumps (projections) may be formed on the semiconduc-
tor chip. In this case, the bumps are formed on the electrodes
on the semiconductor chip. The material used is normally gold
or solder or the 1ike. Besides, in this case the projections
56a are not required on the lead 54a sides. Therefore, in this
25 case the steps in Figs. 6 to 8 are not required.
On the other hand, this embodiment is described as an
example in which, in place of forming bumps on the semiconduc-
tor chip, bumps (projections) are formed on the TAB 1lead

sides. The technology for forming these lead extremities is an
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15 | east to cut out the |ead portions to provide electrical

| sol ati on of each |ead. The link portions (57a to 57x, 57y, and so
forth) are disposed within the nounting area of a single 1 C chip,
and are therefore away fromthe extremties (fingers) of the |eads

posi ti oned %%t%%@7%%%@da&¥cﬁﬁoﬁB§ycrﬁf¥e%q% d@@%ﬁbb@@ agﬁa tf Pricdett

the cutting of the link portions to 57x, and so forth) has
no effect omppliecaedad and all@wsr em Teixﬁ%t(ifnlgngWBS)productwn 1ineBasi ges, in

this enbodinent, a plurality of the Iink portions 57a and so forth
are provi dedisdsut BgsndRBng tmi $hi35 camepbethas admmlilnuas pedsi kire, tthise
di e- st anpi ng operation can be made si npl er. It should be

not ed t hat t%ﬁﬂ‘&&ﬂ@§cﬁ@ﬁn§67bystﬂQ}m%Waﬁﬁmﬁby be exﬂ@@@dbhénﬂl?ﬂ@[RﬂQQQ§ﬁs 57a
and so forth can be .used ,as es for epo§¥ resi.n _ar the

e (dee’ g By SiflhgTfase SiREe the matafliqibifbg Are RRt: redUideRt  onec

in the center wh%qe%e%n I n pl an view, the epoxy resin can be injected
efficiently.

As shown in Fig. 9, after photoresist layers 80a and 80b
are formed on the surface of the conductor pattern,
electroplating is applied to the surface of the conductor

10 pattern, and plating layers (90a to 90b) made of Ni/Au are
formed. The nickel (Ni) functions as a barrier metal. This
electroplating, as also described in Fig. 19, is carried out
by applying a voltage to the frame 59a, 59b and 59c. For
example, one electrode (generally the anode) is connected to

15 the frame to allow a unified operation.

It should be noted that this is not restricted to
electroplating. For example, electroless plating may be used
to carry out the plating of the pattern. After the plating
process is completed, the photoresist layers 80a and 80b are

20 removed.

Step 10

First, as shown in Fig. 16, die-stamping of the 1link
portions 57a to 57] is carried out. The die-stamping operation
should preferably be carried out in a single operation when

25 operating efficiency is considered, but may equally be split
into a number of separate operations. By this means, the leads
54a are electrically isolated.

Next, as shown in Fig. 10, the via holes 30 are filled

with a metal (nickel or the 1like) 98, and nhext external
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Furt hernore, when the strength of the polyimde film 10 IS

considered, it is preferable for the positions of the 5 plurality of
link portions 57a to be dispersed. In this case, t he hol es fornmed by
di e-stanmping out the link portion 57a can be used as an air escape

P;’l ﬁ%"i&;&&i&"@&ﬁ SR (88 der g1 Laf rofar® BrRbEAT EOGRAT 4! ©
W out i bgi i .. : .
L et o RGCIARTSOFaRL Ty ReSSREprecieiot BRI sdipdathaendi

el ectropl at jpggepn HecHHd AdmInum is insépted simalhe aner ables, but to
Al though in Fig. 19 only a part of the circuit patternis 15 shown, in

practice theegiiceuttie painbam oifs stepsetinctim i fakmisiat ion proceser thaevialm
(b) This enbodiment ains to use conventional TAB technol - ogy, and
to expboit holesiseynyeprfiddedi ofithi solgded @ndstused 1n thaﬁe&ﬁﬁﬁ?oﬁ?f
mount i ng.ar SArBI NG iRyl BXEEF BRI p GUTAGIIGH ot HINaTS by tinor] | B4ieS
: _ y 0 800a,
A00b. 900C, 301 808K r LA TSRl tacing “HIERRRL G cg PERR 70
possi bl e fog,gach, | nsHl 8d@%s completed (Fig. 16).
It should be noted that if electroless plating is used,
10 the die-stamping need not be carried out.

At this stage, using the marking for lead bending
detection such as the dummy leads as a reference, inspection
for bent fingers is carried out to select bad and good items.

Besides, in this embodiment, the step of forming the

15 external connection terminals is carried out within the
process of forming the flexible substrate, but this is not
limiting. For example, there is a possibility of formation at
any time after the bonding with the semiconductor chip.
Besides, at this time, portions inside the via holes only may

20 be formed beforehand in the process of forming the flexible
substrate, and in a separate later step the external connec-
tion terminals (solder balls) 100 may be formed. These
selections may be made as a matter of convenience. 1In
particular, in the case that solder is used for the external

25 connection terminals, when the effect of heat from the tool
during bonding is considered, it is preferable to form the
external connection terminals after the bonding.

Step 11

Next, as shown in Figs. 11 and 17, the Al-electrodes
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filmas a processing unit. It should be noted that in Fig. 20 25 four
support bars 800a to 800d are provided, but it 1is

sufficient for at | east two support bars to be provided. It is
preferable for the two support bars to be di sposed in opposing

posi ti ons, Lﬁ&&ﬁﬁﬁﬁﬁﬁéﬁ%{} 4 rpﬁgr?blfhoéiﬁﬁﬁ“so forth) of th8WB¥eEnipn the

case of a c ape

-17- QQIarefcfaWn 't%dn Hﬁgégmdﬂﬂﬁr% gse%iasmtyoo#%clhenehag pffnéhe

extremties ngers) o the or this reason in

embodi ment  gBAKEEBFoh Of s ek 1y dritedly eippafyingadgataana pressu cenf:r@me
exanpl e, dummy | eads) are additionally provided. That 5 Is to say,

dumy Ieadshe(BBadang gooflorad)0 toetpeopirdédections 58arvitog Greatetandard
for determ ning f|n? bendi ng The dunmy | eads (52a_and so
forth)dare pudkidadfon.the F19 1éxténbéaVV|hé@eoﬂnﬂh@a¥¢%gEm% I¢nChKP s

ﬁ’iﬁaréiEQEQaBSSdig"sﬁ’&m&@%tp%eéﬁa%i£me oFreq ianduiiy MBaRa535 ok g. 20
e ey, RS RE SRS R d5558 SanTbahRgPEPCbam o the | ends
be reduced. Fbmeggép gyen Wi thout the end nade
Next, an epoxy resin is injected. For example, as shown’
10 in Fig. 12, this is injected through a resin injection hole
(reference numeral 42 in Fig. 17). It should be noted that in
place of the resin injection hole, for example the lead holes
40 can be used for resin injection, so that the provision of
the resin injection hole is not necessarily essential.
15 However, when the speed of resin injection and the reliability
of the injection are considered, the result obtained is that
the use thereof is preferable.
The resin covers the whole of the surface of the IC chip
on which the Al-electrodes are formed (the active surface). In
20 particular, the portion of connection of the IC chip 200 and
the leads (54a and so forth) is completely covered. On the
other hand, if the resin stopping holes 44a and 44b are
provided, by their existence they restrict the lateral spread.
In Fig. 12, reference numerals 300a, 300b and 300c indicate a
25 resin coating layer. As a result of positioning the finger
extremities within the area of the semiconductor chip, the
lateral surfaces of the extremities are also sealed by the
resin 300a. Besides, the sides of the fingers on which the

projections 56 are not provided are also filled with resin,
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finely pointed, the dummy |ead 52a can be used for the 15 detection of
fi nger bendi ng. It is preferable for the dumy | eads (52a and so
forth) to be formed at the sanme tinme as the conduct or pattern is
formed. However, without limtation to this, the dumy | eads

xanpl & ol 0 Thsi o Pqyss Boaar uhbThar it Yo%y AT my

| eads are fpggpd, Uﬁ?ﬁ@hd¥”|1ﬂ< TR bgeBHOHt is nec¥bbary for the hﬁgﬁ@?ﬂgd be

noted that 1n the ove- ment | on I's an exanple o
mar ki ng forpbsadi bengf ngheeresinoto BS seandoaﬂgtbepoﬁatkmmmr benaised.

For exanple, by formng slits by die- stanping out the insulating
filmat partheubdter surfesetiodnghet hede igliides fridyn W .uskeld s srarki mgs f or
bendi ng det ecti on. (c) I'n principle, in the invention the
extrendti esdone, the connection of the external .cpmnection terminalpi heers)
of the leads are termnated and |l eft as free ends. However, as
shown in Figs'MP31q9o 21D, in order to correspond to the

posi 1 ons of heBeReng, Tadecteo DR4HR, s ARG PALAREYTIAG LinTEL 00
to be di spogefe Ontie HEMHL formed in the polyimide film 10 when the 1ink
portions (57a to 57j) were die-stamped out in Step 10, for

10 example, act as gas escape holes for steam and the 1ike
generated by heating the package, and assist in improving the
reliability of the package. Besides, it is also possible to
use some of the holes formed when the 1ink portions (57a to
57j) were die-stamped for resin injection. It is not, however,

15 preferable that the holes are all used simultaneously as holes
for resin injection.

By means of the above steps, a tape carrier semiconductor
device assembly is fabricated, having a plurality of IC chips
connected.

20 It should be noted that in the example above, after the
external connection terminals 100 are formed as shown in Fig.
10, through the steps in Figs. 11 and 12 the tape carrier
semiconductor device assembly is fabricated, but this is not
Timitative.

25 As partially already noted above, for example, the
external connection terminals 100 may be formed after the
resin sealing step of Fig. 12. In this case, if the external
connection terminals are formed after the IC chip 200 and the

connection portions between the leads 54a and the IC chip 200
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l'ine. For exanple, as shown in Fig. 21A bonding pads 240c and 240d
of the 1C chip (CP) are on the sane |ine. In such a case, it is
necessary for the | eads 54 to be in a radiating pattern as shown in
Flg 21B, or to be bent as shown in Fig. 21C However, a
radi ating p e S t dj te
et A& &fed %@gsre%q% Eﬂ%r%hﬁsaﬁ'o danger Uf EQQQQﬁHPa?‘PRQ HHhe

system bl"ens'’ Ication of the f

carrier tap€h1 Qré% WREn epkls éﬁtéﬁﬁ%] connecHQ%%St@Wﬁ1hﬁm§ éf@efﬁﬁﬁéd

unnecessary nD ue to gravity 15 works, and the tw sting of | eads
tends to oCgHH- therefore theH911%UQheaaGa3ﬂtagémiH&futthapé1ab0ﬂmtyncsmg.

21D i s adopted. That is to say, a lead LR2 is provided encircling
anot her | eaeLRiiprdhved. | ead LR2 conprises |ead portions A B and C
extending in the direction which fits an orthogonal 20 coordinate
S{Ftﬁnn In otherSH@Pd$3 the lead LR2 is not a free end but is in the
"U shape” ortlon, of ead LR1,is ecte ndi n
pad 240d th9h801iﬂ@h¢§ ﬁ ¢§g8191ﬁ amped ¢ AT« Eg?glgﬂé ?§€ °

80 2 S R P U L HI, Th 07 ™
portions (AtnGl. nRaddis BR¥PSsipe® SemitbREuE®EIRNdevice (CSP) 1000 as
shown in Fig. 18 is completed. In Fig. 18, the hatched area is
10 the area covered by resin.

As shown in the drawings, only the cut surfaces of the
suspension leads TR! and TR2 are exposed, and the damp
resistance is excellent. Also because it takes the form of a
package, burn-in and other testing is possible.

15 It should be noted that in the above example the conduc-
tor pattern is formed on the reverse side of the insulating
ilm 10, but this is not limitative, and application is also
possible when formed on the front side of the insulating film
10, and moreover a similar benefit is obtained.

20 (2) Second Embodiment

As shown in Fig. 13, not only in the interior of the IC
chip 200, but external connection terminals (solder balls)
100b may also be formed on the exterior.

In this embodiment, the IC chip 200 is disposed within a

25 concavity of a can container 300, and leads 50 extend over the
can container 300. Then metal electrodes 98b are formed within
the via holes, and solder balls 100b are connected to these
metal electrodes 98b.

According to this embodiment, with no restrictions from
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acts. The shape of the lead LR2 is preferably bilaterally

symmetrical, in order to maintain the | ateral bal ance. (Exanpl e of
The Met hod of Making a Sem conductor Device)
-19- Next an exanple of the method of nmaking a

serm conduct ghe. size o IEIPERIAAFI i HiRLETORT SRRy i detficdgy vith

reference t sect an
(plan vi eWS)termFran]s léoﬁF@éFeEQ‘PﬂQﬁ cd® fd gfreezlg 1'ﬂc€teas@@ S
|

corresponds to Fig. 5, 16 corresponds to 10, and Fig. 17
corresponds (139 thrdlEmbbd1mant|cular Figs. 1 to 10 show st eps of
formng a flexible substrate, Fig. 11 shows a bondi ng step, and

Fig. 12 shows a @Ihep bheumr&mdmgﬁrmcﬂsage size are r@‘té‘rpw_Ler@oft as As
shown _in

film 20 i sSB%W. 3BaF nd? giu{haffal . Ipsufé ?E‘)ggﬂgn can e %%ﬁle&t ﬂﬁge
A 0t ARt SahesiotnkRibb, B8kt ey, iPE. 265 5B 2ba3snk
exanpl e a kiypd 95288 ¥&8Si&'cMpteted, die-stamping is carried out on the
outside of the connection points with the chip (in Fig. 22,
die-stamping at the CSP end 900 shown by a double-dot-dash
10 line), and the leads 54 are cut away from the frame 59.

By means of this method of manufacture, since the leads
are cut away from the frame in the last step of the process,
there is no danger of bonding defects due to lead bend.

(4) Fourth Embodiment
15 Fig. 23 shows a state in which a chip-size semiconductor
device (CSP) 1000 is mounted on a printed wiring board 2000.

The external connection terminals (solder balls) 100a and
100b of the chip-size semiconductor device (CSP) 1000 are
connected to a conductor pattern 2100a and 2100b on the

20 printed wiring board 2000 (mounting substrate). Since the
package size is chip size, an extremely high mounting density
is possible. It should be noted that in Fig. 23, reference
numeral 202 indicates another IC mounted on the printed wiring
board 2000.

25 (5) Fifth Embodiment

Fig. 24 1is a view showing the interior of a camera
integrated VTR incorporating mounting substrates with
chip-size semiconductor devices (CSP) mounted thereon of the

invention.
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15 kind of BT resin, or a kind of glass epoxy or another kind of

filmmterial. In any case, the insulating filmis a flexible

material. It should be noted that in the follow ng descri p- tion
polyimde filmis used as an exanple for the insulating film

Step 2 The & I I S

st anpi ng-out by a pres”géq'alaéggr%gr(raggggg?ﬁ %Oq%m calp%gtag% n Wb rﬁéﬁwﬁﬁ%ess

as shown i nsibgsrafedndobda e POBOB! € 7R e6hi \Wloh or he
polyimde film10, to provide via holes 30 (30a 25 ?E § f @ﬁ@ngﬁhé

forth), | easlubot est akd drdmouted @s®ssaobor bhY, 1002 of atK&@simvdnt&ati on
hol e 42, and resin stopping holes (44a and 44b). Here the | ead hol es
40a and 40b are Inrfed.of24a sigkerence memerati Ay00nsedticatesf aa bemslj ng

tool 5000 as shown in - 20-
It should b&eﬁ%'f%fbc% héi‘tu"%ﬁé]ne%%@%l twddfcattw& via HW®esuBdt, refesence

determ ned Rymd Py S350 O nd 1Ga PO i Fté}JnBSQJMhI "réf€rence numerar

3310 indicates a battery.
In this way, since the semiconductor device (CSP) of the
invention is chip size, it can be applied to a camera inte-
10 grated VTR and other portable instruments in which compact and
Tightweight design is of the essence. Furthermore, the
semiconductor device (CSP) of the invention has high
reliability in respect of its resistance to moisture and
resistance to heat, and this leads to the improvement of the

15 reliability of an electronic instrument.
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ring is fornmed. Al so, the reSJljﬂinmwng_hm4§k{44aJand 44% ‘oare

anc‘llary el enrents, and are not ess in 3 y ﬁ'ﬂ@n hol e
42 gy al so be om tted by using f ﬂgm ﬂ@e}”ﬁf % ead ol e 40.
Fﬁmever when the speed of resin the relfi4bility of
the injecti .. the p05|t|ve use of a re5|g I nj ection
hole 42 is \@{@? ﬁawﬁ% Step 3 10 As shov@ri»ih Fig. 3,
copper foil 50fi¢ F”ﬂ'ﬁ%%ﬁdht6¥3mak1nf ar¢V¢h5§a$k¢@r(iéﬁ%lﬁvhﬁﬁﬁshhg n this

figure) of thewpolyimd an adhesive is applied to the
copper foil side, it a step dfs ﬁuﬁm1m@C@$mMM¢thngapphy an adhessveatibngo the
polyimde film 10 in Step 1. 15 Step 4 As shown
in Fig. 4, phtmpresist layers 60 and 62 are formed on both sides of
t he substrate including on the c

front Burface (the upberSisprfaée P0""”"‘9 i rfrtoﬁboéhﬁvmcrfﬁ)ldn‘éqt%g‘sﬁ fslfgéﬁne)l%t gley
are 1 ogi onsCARGREEOT PEELRHE BAGHER b 1UrE Hor Bf olvag. SHHToT i) o torm
I T o TR S s 1T R R S
the photoreg,stibRY&n the free end for connection to at least one
semiconductor chip, 1link portions 71inking together the

10 plurality of leads and provided within a mounting area of the
semiconductor chip, and a frame electrically connected to all
of the leads through the 1ink portions;

a step of plating conductor pattern; and
a step of stamping out the 1ink portions, electri-

15 cally isolating each of the plurality of leads.

2. The method of making a film carrier tape of claim 1,
wherein, in the step of forming the conductor pattern, pad
portions for forming external connection terminals are further
formed between the leads and the Tink portions.

20 3. The method of making a film carrier tape of claim 1,
further comprising, before the step of forming the conducting
foil, a stamping out step of forming a hole at a predetermined
position in the insulating film.

4, The method of making a film carrier tape of claim 1,

no
[y}

wherein the semiconductor chip has electrodes positioned away
from the electrical connection portion, further comprising a
step of forming a electrically conducting projection on each
of the leads at a position differing from the one end where

one of the electrodes is to be positioned.
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Zﬁ 62 Ls rerlngved.h The plan view of this state is Fig

shown in Fig. , the conductor pattern of f I

conprises a frame 59a, 59b and 580, | eads (52;, eéig!:) © ”m"“"lﬂ'mmmlmu SO

f?rth)z p?? portions (55a to 55x and so forth) for forn1ng

electrically co ucti pr ti

-le- - (57 e%f@ gr{@a'&m Qgi@i 8%@55”5%’ 284 €098 ny .
i g. S t

09, 1o, APEPHARINSES, e AT TS aCBRoRbE RS RsaRibA D

15, the porék@ﬂu&ﬁyrfrwr@%mcaﬂd%tnﬂ@clthaﬂ perk¢on &Ff thePOGSGULorFi g.

21D. Inthis state, the various el enents excludi ng the dumry
| eads (52a, p&be amdutser @rhe tdeati condue teaychtipeifrmoent®a, 59b and
59c, l|eads (54a, 54b, LR1, LR2 and so forth), pad portions (55a to
55x anfl so forthg. forTh&)m‘ﬂh\@debécmakUwIay fddmdqerrhgr ’LJEIJDG ofpedp@dt1 ons,
and link portions (57a to 57j) all have electri- contan|tX
Step 6 wherein, Ibﬁfcﬁfd%rth@osﬁﬁféeofhéoé'}l’tm%rﬁf‘tq é’é’n@ﬂiﬁé%op?’tg%”’ a

connecti ng
opening is formed in the insutating film, and an edge of the

free end is positioned within an area of the opening.
7. The method of making a film carrier tape of claim 6,
10 wherein, at a position adjacent to the opening in the insulat-
ing film and on an extended 1ine from the free end of each of
the leads, a marking for bending detection of each of the
leads is formed.
8. The method of making a film carrier tape of claim 7,

wherein the marking for bending detection is formed in the

[y
[y

step of forming the conductor pattern in a same process as the
conductor pattern.
9. The method of making a fiim carrier tape of claim 7,
further comprising a step of detecting a bend of each of the
20 leads by comparison between a position of the marking for
bending detection and a position of the one end terminating
each of the leads.
10. The method of making a film carrier tape of claim 6,
wherein, in the step of forming the conductor pattern, a part
25 of the plurality of leads is formed to have a pair of projec-
tions projecting from the insulating film over the opening and
a connection portion connecting the pair of projections.
11. The method of making a film carrier tape of claim

10, wherein the projections and the connection portion form a
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to the 1C chip, the fingers) of the | eads 54a and—soforttr—1i5— prOJect
and to form bunps for connection (Fig. 8), flrs in Fig. 6,
phot oresi st layers 70, 72 and 74 are forned ‘Iﬂﬁ mﬂll " ﬂ‘{ positions

on the conductor pattern on the reverse Sk ol e noted
that the |en %Q§ %ﬁgﬁ@e | eads 54a, 54b, LRl and LR2 are related to
t he p03|t|ons of el ectrodes 240a to 240d of an I C chip 200.

Moreover, when as2. The méPhédict ﬂfmqwgnsnfmma!rq%% ?4pe &fu1d4ml 1and LR2
are forned on the side of the polyimde film 10 opposing the I'C chip

200, wheae icannkeolhotide b twj ddtei N s aln@cahodae r2dPattie p4icdotitomaut
bending. As a result, since there is no necessity of consider- 25 ing a

form ng anow@fe separaiteidnuandeagohhes efif thei teads Gs thewvided tdrereberand,
if the | eads 54a, 54b, LRl and LR2 are forned on the side of the
pol yi ni’de f i WRefo opposite to the side facing the 1C chip 200, it is

necessary for th to e benh 8n bond%d to the.Al- glectnpdes 240a to
240d, and therefo o it thod Of making a Tilm carfier tape of,afy one

preferable far gqfppg “lg %‘6‘“%& tihdfe fiPNshifderfaf 898p" Yt tR6rming the
conductor pattern, process is carried out in a thickness
direction of each of the leads so that the electrical connec-
10 tion portion to the semiconductor chip on each of the leads is
to have a projecting shape.
14. A film carrier tape made by the method of making a

film carrier_ tape of any ohe of c]a1ms 1 to 12,

&Nu,\ o L ra i
15 A f11m carrier tape comprising:
\\_“—1_
15 an 1insulating fiim having a 1lead hole formed
therein;

a lead on the insulating film, the lead having one
end which extends into an area of the lead hole to be a free
end; and

20 a marking for bending detection of the lead formed
on the insulating film and positioned on an extended 1ine from
the free end.

16. The film carrier tape of claim 15, wherein a pad

portion for forming an external connection terminal is formed

25 at another end of the lead.
N,
17 VA fi1m carrier tape obtained by:
\___

making an insulating film having a lead hole formed
therein; T
forming a conductor pattern on the insulating film

_33_

his Sheet Has Been Replaced  T)

AR




l)ﬁé??]et ?e\?grlsgng!t gg,ne?he conduct Og“!@'ﬁ I";"I, W””"F gglfhetscﬁ\é\g ::2 '|[:Ih§ t71he
;ngnggfssl{gsélgnéo, 70, 72 and 74 are rennveds_zgmshgmnlgn t he
the 1 nger o) o Ere P45, 01 1eadh o A RER AW Jc s BPmetongie €t ons
56a.  Thesechip, a Pk 631 ONs SomiATG 4RURERESI the Bh‘s{éh?be&%rwﬁsof

t he sem conduct or chip in a subsequent bon

shoul d be nanecd tdweitdeat wtilthsnt a mournoimd amgaosherhd %@mmonductbh%ﬁwger S
may al so have projections 56b forned appropriate- 15 ly. For exanple,

t he proj ect2dths2 G’tameaylaetuseaﬂlb daoracteghio all of Hdtendeadshenh counghict or
pattern and, t he. | for filling the resin. ~ It should
be notgd t e h1R é’ AE‘Hbeﬁnq n sone cases for connection of the
TAB | eads and the se nduct or | 1i.c bunps, (projections)

hi ta
may be formed on ther?soe 1&%&@0? Ph th?o}”gﬁp&rtﬂr?nt Rifs tﬁé eonquet Hunps
are fornmed f@ﬁjelectrodes on the sem conductor chip. The materi al
used i s norma y,ngd P

£18., A film carrier tape comprising:
A /
an insulating film;
10 a plurality of leads formed in paraliel on the
insulating film;
a pair of leads positioned adjacent to the plurality
of leads, separated by a predetermined distance, and mutually

connected together; and

[y
[

another Tead formed between the pair of leads.
757_ A nm;hod -gmeaking a tape carrier semiconductor
device assembly wherein, on the insulating film of the film
carrier tape of c1a1m 14 are mounted a plurality of the
semiconductor chips, and“é1ectrodes of each of the semiconduc-
20 tor chips are connected to the one end of each of the plurali-
ty of leads which is terminated. .
20. The method of making a tape carrier semiconductor
device assembly of claim 19, further comprising a step of
filling a sealing material between the semiconductor chips and
25 the insulating film.

21. A method of making a semiconductor device by finally
die-stamping out the tape carrier semiconductor device
assembly made by the method of making a tape carrier

semiconductor device assembly of claim 19
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or sol der in this case the projections 56a are
not requi re ||||'m“|lémﬁwmm si des. Therefore, in this 25 case the steps
in Figs. 6 to 8care not srequired. On the other hand, this
enbodi nent is described as an exanple in mhich in place of formng

bunps on the semgon Uﬁy ( formed on
the TAB | ead ki Si A(jgssemlﬁg)endtdecghnop%gglcpo $%rtﬁ{ h‘@gg‘%hega rg%ﬁ%% ties
is an a semiconductor device of claim 2%- __established

technol ogy already devel oped by the present applicant, and allows an

exi sting TAB prog@ictionmbumeed obberd havinged dRHWEESivd MEYyEs £&@bfedt he
al um num pads on the sem conduct or chip side may sinply be exposed,
and the protkssedn, wbaneme simpekfeenasi coantbeiont aldrint Naunpsf ar et mot
required. As shown in Fig. 9, after
photor%5|sts?@y%Q%ﬁ%ﬁkp%uQPW%ﬂ§ of clagfe 2R0riseq0BRCEhedstef the eondue-
conduct or tter electroplating is applied to the surface of the
conduct or bve Iéﬁ%ern and plating layers (90a to 90b) nmade of Ni/Au are

formed. The nickel (Mg hYRGHHATE &SV AdPdncbfboEtFhg tHY Rounted board

of c]ajm 23.

?M/[ /fEs.; A method of making a semiconductor device compris-
10 ing: |
a step of forming conducting foil on an insulating
film;
a step of forming from the conducting foil a
conductor pattern having a plurality of leads each with one
15 end formed as a free end for connection to a semiconductor
chip, a 1ink portion linking together the plurality of leads
and provided within a mounting area of the semiconductor chip,
and a frame electrically connected to all of the leads through
the 1ink portion;
20 a step of plating the conductor pattern;
a step of stamping out the Tink portion, electrical-
1y isolating each of the plurality of leads;
a step of connecting a part of the leads to elec-
trodes of the semiconductor chip; and
25 a step of finally separating the frame and the
plurality of leads, forming the semiconductor device.
26. The method of making a semiconductor device of claim
25, further comprising a step of filling a resin between the

semiconductor chip and the insulating film, between the step

_35_



el ectroplating, as also described in Fig. 19, is carried out by

applying a voltage to the frane 59a, 59b and 59c. For exanpl e, one

el ectrode (generally the anode) is connected to 15 the frame to allow a
uni fi ed operation. It should be noted that this is not
restricted t ectro For C | at.i y be
used o8 cannep QUt® chesprat Migesranddihefaprof Rdlr oM, B, P
process is st layers 80a and 80b are 20

removed. fR€p£§$?g%ﬁé$?%§¥“HéUfﬁﬂ, First, as shown in Fig. 16,

di e-stanping of the link portions 57a to 57] is carried out. The

di e- st anpi ng operati on shoul d preferably be carried out in a single
operation when 25 operati ng ef++1ﬂ1mﬁcy~%s -considered, but may equally be

split into a nunber of sep By this means, the | eads
54a are electrically isolat ed M Ei"ﬂl}“tf s shown in Fig. 10, the

via holes 30 are filled or the |like) 98,
and next external
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connection termnals (solder balls) 100 are forned. It should be
noted that to obtain height precision a netal other than sol der, such
as alumnumis inserted in the via holes, but to reduce the nunber of
steps in the fabrication process the via 5 holes may be filled with
sol der and used in that state for ng t he external connection
termnals, thus allow ng singléaéﬂgggtlon (integral) form ng. By

this, the f"”‘cﬁrfiﬁgtcarr1 Eﬁl 4 rd%q%egs?ehﬁcﬁanBéeﬁ?Egﬁgé? Elﬁéad

| t should be not'ed ["at

di e- st anpi ng @?ﬁ’%”ﬁ rBRgCaNe afhIPtHg process, andt aiNiowsstagehipssnget he
mar ki ng for ? i ng detecti on such' as the dunmy |eads as a

reference, packgséi @0 be madeorwbEnthfgmgeedialsi thryj edhole tocsehstngbad
and good itens. Besides, in this enbodinent, the step of

form ng theyidbd. obtteer paltremohhest icdfn TABr mMaeds (Bda, ca54bbdar@utnow thin
t he process of formng the flexible substrate, but this is not
limting. F@ﬁnéﬁgﬁﬁﬁetotheféamg é5%bssb%tlﬁf9 BPrm%¢n§§|Bﬁe%te”ds Trompy

i e, porti SRS FAGF oD herTaET oIl G PP 20 SN0 PoPREAS BTG bnthd i n
the process gl [oraLag LI SUEHRA tne ¢inkPahsio BFbedsd SERAERLC

| ater step Arec-
other hand, a plurality of link portions (57a to 57j) are

10 provided within the mounting area of a semiconductor chip,
1inking many of leads within the mounting area of an IC chip,

and through these 1ink portions connecting them to a frame.
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tion termnals (solder balls) 100 nmay be fornmed. These sel ections

may be made as a matter of convenience. In particular, in the case
that solder is used for the external 25 connection term nals, when the
effect of heat fromthe tool during bonding is considered, it is
preferable to formthe external connection termnals after the
bondi ng. Step 11 - |>|e>1t5 as shown in Figs. 11 and 17,
the Al -el ectrodes - 25-
(bondi ng pads) 204 (204a to 240d and so forth) of the IC chip 200 are
connected (bonded) to the. extremty of each lead. This connection is
carried out by applying heat and pressure from t he bondi ng tool 5000
to the projections 56a, to create a 5 Au/ Al alloy. In Fig. 17, a heavy
l'i ne indicz&adgg IC chip 200. It should be noted that the free
ends of th erin are positioned within the area of.the
sem conduct or chi p. Step 12 Next , ‘epoxy resin is
i njected. For e sho 10 I N kI Q. , thi i nj ected
t hrough a resin-;zfé“*<é§\ \\\» Y%\ ﬁi{ . -
~12.
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(reference nunmeral 42 in Fig. 17). It should be noted that in pl ace
of the resin injection hole, for exanple the | ead hol es 40 can be
used for resin injection, so that the provision of the resin
injection hole is not necessarily essential. 15 However, when the
speed of resin injection and the reliability of the injection are
considered, the result obtained is tha? the use thereof is

pr ef er abl e. The resin cover 4ﬂéf%hole of the surface of the IC
chip on which the Al -electrodes are forned (the active surface) . In
20 particul ar, the portion of connection of the IC chip 200 and

the leads (54a and so forth). is conpletely covered. On the ot her
hand, if tmges' stopping holes 44a and 44b are | provi ded, by
t heir exi stle th restrict the lateral spread. In Fig. 12,
reference nunerals 300a, 300b and 300c indicate a 25 resi@0 coat i ng

| ayer. As a res{lIt\of positioning the finger N ext .ies within the
area of the sem{sonductQr chi t e | at eral rfa I& "t he
extremties are (al seabed! byt e resin 3 =449, the sides of

the fingers on \ PPOre N r are al so

filled with resopmes - WA
h7s 54 7o L2570

FIG.7
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sem conductor device assenbly is fabricated, but this is not
limtative. 25 As partially already noted above, for exanple,
t he external connection terminals 100 nay be fornmed after the
resin sealing step of Fig. 12. In this case, if the externa
connection termnals are formed after the I1C chip 200 and the
connection portions between the Ieadsﬁg/(, the IC chip 200
h

-27- are covered by resi e i s no danger of contam nating
t he chip area when the external connection termnals are formned,

and therefore there is the advantage that the reliability can be

i nproved. Step 13 The polyimde film10 is

di e-stanped out al ong the CSP end 700 shown surrounded by a dot-dash
line in Fig. 17. By this neans a chip-si ze sem conductor device (CSP)
1000 as shown in Fig. 1ﬁ:1 (goangted. In Fig. 18, the hatched area
is

INSIDE OUTSIDE

- i —
|
|
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10 the area covered by resin. As shown in the draw ngs, only
the cut surfaces of the suspension | eads TRL and TR2 are exposed,
and the danp resistance is excellent. Al so because it takes the form
of a package, burn-in and other testing is possible. 15 It
shoul d be noted that in the above exanple the conduc- tor pattern is
formed on the reverse side of the insugﬁﬂyqu film10, but this is
not limtative, and application is als possi bl e when formed on the
front side of the insulating film 10, and noreover a simlar benefit
is obtained. 20 (2) Second Enbodi nent As shown in Fig. 13,
not only in the interior of the IC chip 200, but external connection
term nals (sol der balls) 100b may al so be forned on the exterior

In this enbodinent, the IC chip 200 is disposed within a 25 concavity of
a can container 300, and |eads 50 extend over the can cont ai ner 300.
Then netal el ectrodes 98b are fornmed within the via holes, and

sol der balls 100b are connected to these netal el ectrodes 98b.
According to this enbodinent, with no restrictionstrom

-28- 8 0
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the size of the I1C chip 200, the nunber of external connection

termnals (solder balls) can be freely increased. (3) Third
Enbodi ment When t he demands of package size are relatively soft,
as b5 shown in Fig. 22, the nethod of fabrication can be adopted in
whi ch after the connection (bonding) of the IC chip 200 and t he | eads
54 is conpleted, die-stanping is carri %/pgs on the out si de of the
connection points with the chip (in Fi§. 22 di e-stanpi ng at the CSP
end 900 shown by a doubl e-dot-dash 10 line), and the | eads 54 are cut
away fromjhe frame 59. ' By neans of this nmethod of manufacture,
since the ds are cut away fromthe frane in the |ast step of the
process, = there is no danger of bonding defects due to |ead bend.
(4) Fourth odi nent 15 Fig. 23 shows a state in which a
chi p-si ze Seim conduct or device (CSP) 1000 is nounted on a printed
W ring boa 2000. o THé exfernal nnection term nals (sol der
balls) 100 neb o 160b t chﬁp-size em conduct or devi ce (CSP)
1000 are "coﬁﬂecte. to n_2100a and 2100b on the 20
printed wripmp bYa.‘ 200 (npoupti ng subglra e).
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package size is chip size, an extrenely high nmounting density IS

possible. It should be noted that in Fig. 23, reference nuner al 202
i ndi cates another | C nounted on the printed wiring board 2000. 25
(5) Fifth Enbodi nent Fig. 24 is a view showing the interior of
a canera I ntegrated VIR incorporating nounting substrates with
chi p-si ze sem conductor devi ces (CSP) n t hereon of the
i nvention. ) rm}‘y"?%ZQ The
canera integrated VIR 3000 incorporates tw nounting substrates
2000a and 000b, and on each of the nounting substrates are
nmount ed CS 1000 and 1002 of the invention. In Fig. 24,
reference numeral 3100 indicates a |ens, 5 reference nuneral 3200
indicates (@ lens wunit, reference nunmeral 3300 indicates a
battery boxeeand reference nuneral 3310 indicates a battery.
In this wayg since the sem conduct device (CSP) of the I nvention is
chip size, 1t c@n be @)plied t@ a %\mara i nt e-
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10 grated VIR and ot her portable instrunents in which conpact and
| i ghtweight design is of +the essence. Furthernore, the

sem conductor device (CSP) of the invention has high
reliability in respect of its resistance to noisture and
resistance to heat, and this leads to the inprovenent of the 15
reliability of an electronic instrunentg
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VWHAT IS CLAI MED | S: 1. A nmethod of making a filmcarrier tape
conpri si ng: a step of formng conducting foil on an

i nsul ati ng film 5 a step of formng from the
conducting foil a conductor pattern having a plurality of |eads
each wth one end formed as a free end and with an el ectri cal

connecti on portion on the free 4<yrd|5f0r connection to at | east
one sem conductor chip, link por%' ons”linking together the 10
plurality of |eads and provided within a nmounting area of the

sem conductor chip, and a frame electrically connected to all of the
| eads through the |ink portions; a step of plating
conductor pattern; and a step of stanping out the |ink
portions, electri- 15 call yﬁjo ti ’&ach of the plurality of |eads.

2. The nethod of making a fil arrti’e ape of claim1, wherein, in
the step of formng the conductor pattern, pad portions for formng
external connection termnals are further fornmed between the | eads
and the link portions. 20 3. The met hod of making a filmcarrier
tape of claiml, '
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further conprising, before the step of form ng the conducting foil,

a stanping out step of formng a hole at a predeterm ned position in
the insulating film 4, The nethod of meking a filmcarrier
tape of claiml1l, 25 wherein the sem conductor chip has el ectrodes
posi ti oned away fromthe electrical connection portion, further
conprising a step of formng a pQ?gtqscally conducting projection on
each of the | eads at a position fering fromthe one end where

one of the electrodes is to be positioned.

- 31- 5. The met hod of nmaking a filmcarrier tape of
claim1l, further conprising t oi g?rning a projection in an area
excluding the electrical connecti OFS Gi 0 t he conduct or pattern
where the sem conductor chip is mounted. 5 6. The net hod- of
making a filmcarrier tape of clain11 wherein, before the step of

genlng i's forned in the insulating
59‘b ee end P£€dpositioned hin an area of the
I i ier tape of claim

formng the conductor pattern,
film and an edge of the

openi ng.
6,
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10 wherein, at a position adjacent to the opening in the insulat-

ing filmand on an extended |line fromthe free end of each of t he
| eads, a marking for bending detection of each of the | eads is
f or nmed. 8. The met hod of nmaking a filmcarrier tape of claim

7, 15 wherein the marking for bending detection is forned in the

step of form ng the conductor pattern ugéa §?ne process as the
conductor pattern. 9. L h d of making a filmcarrier tape

of claim?7, further conpriS|ng a step of detecting a bend of each of
the 20 | eads by conparison between a position of the marking for
bendi ng detection and a position of the one end term nating each of
t he | eads. 10. The nethod of making a filmcarrier tape of
cl aim 6, wherein, in the step of form ng the conductor pattern, a
part 25 of the plurality of Eercgl med to have a pair of projec-
tions projecting fromthe insul pi ver the opening and a
connection portion connecting the pair of projections. 11. The
met hod of making a filmecarrier tape of claim 10. wherein the
projections and the connection portion forma
-32-
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right angle. 12. The nethod of making a filmcarrier tape of claim11,
wherein one of the projections and another of the projections are
separated, and another of the leads is provided therebetween. 13. The
met hod of making a filmecarrier tape of any-one of clains 1 to 12,
wherein, in the step of formng the conductor pattern, process is carried
out in a thickness direction of each of the |leads so that the electrical
connection portion to the sem conduct 4@ |§ on each of the leads is to
have a projecting shape. 14. Afilmcarrier tape nmade by the nethod of
making a filmcarrier tape of any one of clains 1 to 12. 15. A nethod of
maki ng a tape carrier sem conductor device assenbly wherein, on the
insulating filmof the filmcarrier tape of claim14 are nounted a
plurality of the sem conductor chips, and el ectrodes of each of the

sem conductor chips are connected to the one end of each of the plurality
of leads which is - termnated. 16. The nethod of making a tape carrier

sem conduct or device assenbly of claim 15, further conprising a step of
filling a sealing material between the sem conductor chips and the

insulating film .
FIG.2IA FIG.2IB FIG.2IC
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17. A method of making a sem conductor device by finally die-stanping out
the tape carrier sem conductor device assenbly nade by the nethod of
maki ng a tape carrier senm conductor device assenbly of claim15. 18. A
sem conduct or device nade by the nmethod of naking a sem conductor device
of claim 17. 19. A nounted board having a conductive |ayer formned
t hereon, wherein an external connecti éy r.m nal of the sem conduct or
device of claim18 is connected to tHg? oﬁéﬂztive | ayer. 20. An

el ectroni c device incorporating the nounted board of claim19. 21. A

met hod of .maki ng a sem conductor device conprising: a step of
formng conducting foil on an insulating film a step of formng
fromthe conducting foil a conductor pattern having a plurality of
| eads each with one end forned as a free end for connection to a
sem conductor chip, a link porti 4Nk together the plurality
of leads and provided within a dgﬂkt;ngtggga of the sem conduct or
chip, and a frame electrically connected to all of the | eads

t hrough the link portion;
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a step of plating the conductor pattern; a step of stanping out the

link portion, electrically isolating each of the plurality of

| eads; a step of connecting a part of the |leads to el ectrodes of
t he sem conduct or chip; and a step of finally separating
the frame and the plurality of |eads,. form ng the sem conduct or
device. 22. The nethod of making a s?gjc ?5uctor devi ce of claim 21,
further conprising a step of filling a Tesrn between the sem conduct or

chip and the insulating film between the step of connecting to el ectrodes
and the step of separation to formthe sem conductor device.

22. A sem conductor device nmade by the nmethod of naking a

sem conduct or device of claim21. 23. A nounted board having a
conductive | ayer fornmed t hereon, wherein an external connection
termnal of the 5 sem ¢ or devic im22 is connected to

t he conduc- tive | ayer. 24 | ectroni c device

i ncorporating the nounted boand
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of claim 23. 25. A nethod of making a sem conductor device conpris- 10
i ng: ' a step of formng conducting foil on an insul ating
film a step of formng fromthe conducting foil a
conductor pattern having a plurality of |eads each with one 15 end
formed as a free end for connection to a sem conduct or chip, a link
portion linking together the plurali ty5cp‘/|lf§aads and provided within a
nounting area of the sem conductor chip, and a frame electrically
connected to all .of the |eads through the Iink portion; 20

a step of plating the conductor pattern; a step of
stanping out the link portion, electrical- |y isolating each of the
plurality of |eads; ‘a step of connecting a part of the

| eads to el ec- trodes of the sem conductor chip; and 25 a
step of finally separating the frame and the plurality of | eads,
form ng the sem conduct or devi ce. - 26.  The method of naking a
sem conductor device of claim Fr[(;5,2361ther conprising a step of
filling a resin between the sem conduct or chip and the insul ating
film between the step
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-35- & - of connecting to el ectrodes and the step of separation to form
t he sem conductor device. T

ARy

right angle.
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12. 'The method of making a film carrier tape of claim 11, wherein one
of the projections and another of the projections are separated, and
another of the leads is provided therebetween.

13. The method of making a film carrier tape of any one of claims 1 to
12, wherein, in the step of forming the conductor pattern, process is
carried out in a thickness direction of each of the leads so that the
electrical connection portion to the semiconductor chip on each of the
leads is to have a projecting shape.

14. A film carrier tape made by the method of making a film carrier tape
of any one of claims 1 to 12.

15. A method of making a tape carrier semiconductor device assembly
wherein, on the insulating film of thel film carrier tape of claim 14 are
mounted a plurality of the semiconductor chips, and electrodes of each of
the semiconductor chips are connected to the one end of each of the
plurality of leads which is terminated.

16. The method of making a tape carrier semiconductor device
assembly of claim 15, further comprising a step of filling a sealing
material between the semiconductor chips and the insulating film.

17. A method of making a semiconductor device by finally die-stamping
out the tape carrier semiconductor device assembly made by the method
of making a tape carrier semiconductor device assembly of claim 5.

18. A semiconductor device made by the method of making a

semiconductor device of claim 17.
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19. A mounted board having a conductive layer formed thereon,

This is the replacement sheet

Dae: 0 5 APR 2001

wherein an external connection terminal of the semiconductor device of
claim 18 is connected to the conductive layer.
20. An electronic device incorporating the mounted board of claim 19,
21. A method of making a semiconductor device comprising:
a step of forming conducting foil on an insulating film;
a step of forming from the conducting foil a conductor pattern
having a plurality of leads each with one end formed as a free end
for connection to a semiconductor chip, a link portion linking
together the plurality of leads and provided within a mounting area
of the semiconductor chip, and a frame electrically connected to all
of the leads through the link portion;
a step of plating the conductor pattern;
a step of stamping out the link portion, electrically isolating each of
the plurality of leads;
a step of connecting a part of the leads to electrodes of the
semiconductor chip; and
a step of finally separating the frame and the plurality of leads,
forming the semiconductor device.
._2__2_. The method of making a semiconductor device of claim 21, further
comprising a step of filling a resin between the semiconductor chip and
the insulating film, between the step of connecting to electrodes and the

step of separation to form the semiconductor device.



