METHOD OF MAKI NG SEM CONDUCTOR DEVI CE AND FI LM CARRI ER TAPE

Technical Field The present invention relates to a nethod of
maki ng a CSP (chip scal e/ si ze package) type sem conductor device and
also 5 concerns a filmecarrier tape. Background Art
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is formed on an i nsulatin | oca
it is difficult to assure the quality of bare chips and to

10 handle the bare chips. Thus, CSP (chip scale/size package) has
been developed. Although CSP is not formally defined now, 1t
is generally understood as the IC package of which package
size is equal to or slightly larger than those of the IC
chips. The development of the CSP technology is important to

15 advance the high density mounting. An example of the prior
arts relating to the CSP is described in International Patent
Publication WO 95/08856. This publication describes a method
in which a lead frame is Tayered on a lead frame support
(exclusive jig). A special tool is then used to cut individual

20 leads with the cut 1lead parts being downwardly bent and
connected to the bonding pad of the corresponding IC chip.
Such a method requires any special jig or equipment and also
raises a problem in that the yield is poor since the lead
tends to be undesirably bent when the lead parts are to be

25 bonded to the IC chip while cutting the lead.

To overcome such a problem, it has been proposed that a

wiring pattern is formed on an insulating film and Tlocated
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opposi:ng to the active face of a sem conductor chip, with part of

the wiring pattern being directly bonded to the el ectrodes of the
sem conduct or chip. . This can over come t he above-nmenti oned
probl em as such, but cannot properly perform 5 t he positioning
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Di scl osure of the Invention

cannot be used.
The present invention was made in view of the fact that
the positional recognition could not be attained only by the
15 uni-directional recognition means according to the
conventional art since the present invention was of a
structure (which did not have any device hole) different from
that of the conventional substrates. Therefore, an object of
the present invention is to provide a method of making a
20 semiconductor device which can properly be positioned while
viewing through recognition means from a single direction (or
from the side of an insulating film). In other words, the
proper positioning can be accomplished by using the
uni-directional recognition means of the conventional art
25 without need of any complicated structure on the side of tHe

making system. The present invention also provides a film

carrier tape usable in such a method.

Disclosure of the Invention



The present invention provides a nethod of making a sem conduct or
devi ce, conpri sing: a step of providing an imtation film the
fmtation film having an imtation pattern and a |ight transmi ssion
portion, 5 the imtation pattern having an inmtation junction

! ) ; ) | ectr od ¢
Laentieal o condlB: Pk eﬂggm?mé“pkhpﬁgﬁ “Porhethed &t RGN Ag
film the %ghgegheucpgptaéﬂt €V|g&n ,|dent|cal to a _ shape of

the wiring pattern, the | t ans portion 10 forned in an area

correspondi ng tOatgﬁebrﬂﬁEHHdW1d1H@C£h°ﬂn1 tion film, BhélHP il rF?9§h”9

the imtation film and sem conduct or Chl such that t

imtation | lhlammgnaanﬂntfn?twn patteirecahade fagiet lﬂaﬁhs*hrs%cﬁdrpfbo@fh@ﬁpom ng
each ot her; a step of positioning the imtation junction and

the 15 eﬂéetnmdéaﬂhbhepbbtagnohaernghnfwmmny11mmeJmn@hhohraﬂsmﬁseawn
portion; a step of renmoving the imtation filmand disposing the
i nsul at i ng ftiol 8 aﬂUaC§aﬁﬁ psi @i o rddgoceaptech bytot hen electrpdet atfi oa
film and of bondi ng the_éunctlon and the el ectrode.

Accor di ng téeWﬂﬁoBgﬂgéﬂf 942 nﬁPSnW‘fhﬁgﬂﬁ% tarenifagmed on iady ieen 1améng

the imtati onBat s roat iy Fatde fafﬂg*ﬂm%dauéhﬁ@et PG ACHY o6 T 81 m
Since the 'ghﬁgé'ﬂ? &hb”h1%§n8rpﬁtﬁgr dtﬂ" chg? %{?E#pg339§ﬁ2§§5ﬁgon

portions at positions espondi

imtatpon formeuuﬁﬁtbﬁnéréé”bd¥¥%]db r@P%bt%ﬂ@equ%5?1BHeﬂﬁﬁ§P?8ﬁ!Ve

el ectrodes whil e bei ng observed rough tthe 1ight transm ss
portions. Thus, ahesteptabfondﬁsbGBMhb| bﬁedl$m@§§ﬁ16ﬁ|afﬁVﬂ and the

3 semiconductor chip such that the imitation junction and the
electrode face in a direction of opposing each other;

a step of positioning the imitation junction and the

15 electrode while being observed through the 1ight transmission
portion;

a step of removing the imitation film and disposing the
insulating film at a same position as occupied by the
imitation film; and

20 a step of bonding the junction and the electrode.

According to the present invention, the positioning
between the electrodes of the semiconductor chip and the
imitation junctions of the imitation patterns is first
performed using the imitation film. Since the imitation film

25 is formed with the light transmission portions at positions
corresponding to the imitation junctions, the imitation
junctions can easily be positioned with the respective
electrodes while being observed through the 1ight transmission

portions. Thus, the imitation film will be disposed relative
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to the sem conductor chip such that the imtation junctions are

properly | ocated corresponding to the respective el ectrodes.
Subsequently, the imtation filmis renoved and the insulating
film is disposed at the sane position as 5 occupi ed by the

ot L or s as ‘P PrieAt) Cﬁﬁdy?f?)k?t o Wnsuadtat the ﬂﬁe%gaanj dHecitgREsas

bosi 1 one. oo Fes e, o Taddt¥d ' BT responaild ¢ BE, VsHBL"TRsReehdve
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have been bonded to the respective el ectrodes, any subsequeni step

will be exedheedinsulating €¢omnl ete thepsssd CthdUﬂﬁ@r safei Ceosifidipcgssary.
According to the present invention, the insulating film can be

positi éned ogcyphgdchuntiheginitato drhéf iilmi.t 8ihoa the mnskB at iFerrafiar @as t he
bondi ng of the junctions to the respective el ectrodes can
accuratel y BBepsamer wad i69eRaitterns pendhieorimitation pamternbeandeaddo

i nvention, the step . of _providing the imtation

LPI;PFS PLSZEHe@aWS &EﬁﬁFF%”?h%s|BQQathﬁﬁ?ﬂqqnhMﬂGdﬂonﬁO thet gupesiieneni ng,
' m tation
fiime WIRE F PadeiBal B PHIL B3I inen efTTSRPTIGHS { téhs kP8si on
rtion is
Do apert ur o! CERECLRRE ¥oEerUPERheR, thEiniEREFERSE PR i 100 ER0 8
mat er ijgl . FQhe%@tﬁ@'rﬁ)sﬁc\ﬁ% aAWE?WFﬁ‘éS)dFRﬂ‘%WS havel_J)@?rll%nded to, the

l'ight-transm ssion material can be use hernore, the éentire
imtation frespeayibe elte rafdes, any slb WdudiBRIBHSHI PN H@ﬁfefire'c@'ted' Bolhis

case, the |ight transni ssi on portion may be provided by causing the
imtation complete the semiconductor device, if necessary.

According to the present invention, the insulating film
can be positioned only by changing it to the imitation film.

15 Therefore, the bonding of the junctions to the respective
electrodes can accurately be performed even if the junctions
cannot be viewed.

In the present invention, the step of providing the
imitation film is intended to acquire the imitation film prior

20 to positioning, but may include a step itself of previously
forming an imitation film.

In the present invention, each of the 1ight transmission
portion may be an aperture. Since the 1light transmission
portion is ah aperture, the insulating film may be formed of

25 any suitable material. For example, even a substrate made of
a low light-transmission material can be used.

Furthermore, the entire imitation film may be made of a

1ight transmission material. In this case, the 1light

transmission portion may be provided by causing the imitation
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-4- filmitself to transmt the |ight. The

present invention also provides a nethod of naking a sem conduct or
devi ce, conprising: - a step of formng on an insulating filma
Wi ring pattern 5 having a junction to an el ectrode of a sem conductor
chip and st ,ope. oS! a step of
storing relgﬁﬂWegkgg?? %ﬂ ? %%b% {hﬁlﬁﬁéﬁﬁng nark and the junction;
a step of disposi uf & n r

such that the jUE@ %ﬁg%%@§tL <%*g§§% grBO?d?%ce % |rec%%gﬂ

opposi ng ea@@m@bhﬁﬂuctor device, ébﬁﬁﬁ%é?ﬁ detecting a p05|t|on of the
positioning mark t calculate a p05|t|on of the junction;

a step of pOSItIQnBﬁlpt@ﬁ fometiPvraad §Agueheeh§ OFEIm 1P wirdagedalern
information relating to the cal cul ated position of t he junction; and

bondi n§ t hehpwnogi anjamcit idre & ect eddetrode of a semiAxrahuitng tchipbhand
present invention, the position of the junction can be cal cul ated
when t he po@Ttﬂ@ﬁBhgoﬁarR0$$t1Qmﬁn9(maﬁkmexi since the relative position
bet ween t he p03|t|on|n mark formed on the insulating filmand the
junction for SBBHdPﬁgS%rbﬂ‘%cfﬂﬁi@\tﬁ RO tdmisc @fdddeorosridient NBas
been L he cal cul ated positioning information of the
junctions, Wﬁé JaﬂgtfﬁﬁsJEgﬁ E&np05|t|oned and bonded with the 25

el ectrodes. a step N6+ P EPENS s 1Y EYHLN Il NG " O¥idRS nget BRY of

maki ng
10 semiconductor chip such that the junction and the electrode

face in a direction of opposing each other;
a step of detecting a position of the positioning mark to
calculate a position of the junction;
a step of positioning the junction and the electrode
15 based on information relating to the calculated position of
the junction; and
bonding the junction and the electrode.
According to the present invention, the position of the
junction can be calculated when the positioning mark is
20 detected, since the relative position between the positioning
mark formed on the insulating film and the junction for
bonding to electrode of the semiconductor element has been
stored. Based on the calculated positioning information of the
junctions, the junctions can be positioned and bonded with the
25 electrodes.
The present invention further provides a method of making
a semiconductor device, comprising the steps of:
a step of forming a positioning mark on the insulating

film; and



a'semconductor device, conprising the steps of: a step of

formng a positioning mark on the insulating film and
-b5- a step of storing relative positions of the
posi tioni ng mark and the junction, wherein after the

step of renoving_the_ imtation.film and. . dj sposi ng . the insul ating

filglat a sane 883F§F8n° 55685&89e89?a§1ve R3S T %ﬂQﬁH'Tﬂ1qqq1ﬁﬂ°§1n9.
osition of i tRQNE is detected to calculate a position
gf t he juncp%gﬁ,BﬁﬁeEbgnapﬁ%g?ék’ and the electrode is positioned based

on information rghatrbRd after tHePskBE GR! GHALTH RRR! {hPFalod 1S 3Rk O
T EREPer i "

and then the junction and the el ectrode onded: . .
short, thedpispaenhgi RKENG hoNT 461 Mg f‘ﬁhﬁclato‘;(a fd 2 Xbos;ftion ad] 'd.%EngeHhe

insulating filmthrough the positioning marks _ ter the imtation
filmhas beby tbedimbtpeibor frilhe a posiipiam tdforiheg pefs ittheniingumatrkngsfi | m
Such a nethod can nore i nprove the accuracy in position. 15

The positi ofefi§Chadkiorena Ineila tigorepes thiah iof aheejahctoon, the junteriord on
a face on which the wiring pattern_.is fornmed, the por e being

recogni zabl 8"BhERGGH] &t E45s tigr @osditieaednbased on infarmadliiani nglathingf rom
Since the bBr o0 (GRTERSY BOSEION: oif ihoraikachieh: and rehamdity
choh ng e UREE oA okha! ST QAR 3P ORGBERS, oy 1o 711G PiLTETD

posi £10ni ng can Be. 58 o ALgeert Ve op M MFUREL hed EFHLG Rave
at | east onadfjusedng the iA90TABURGL FPIMORhRSfiGEELRE ﬁ@b??iéﬁ?n@t@%? s

pattern is forned and may be recogni zabl e through an aper or med

in the after the imitation film has been used to perform the
positioning of the insulating film. Such a method can more
improve the accuracy in position.

15 The positioning mark may be a pore etched in a metal foil
formed on a face on which the wiring pattern is formed, the
pore being recognizable through an aperture formed in the
insulating film from a face reverse to the face on which the
wiring pattern is formed.

20 Since the pores functioning as positioning marks are
formed by etching the metal foil formed on the same face as
the wiring pattern, the pores can be formed simultaneously
with formation of the wiring pattern. By using the etching
technique, thus, the highly accurate positioning can be

25 obtained.

The positioning mark may have at least one linear
configuration on a face on which the wiring pattern is formed
and may be recognizable through an aperture formed in the

insulating film from a face reverse to the face on which the
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insulating filmfroma face reverse to the face on which the

- 6- wiring pattern is forned. In such a case, it is
preferable that a plurality of the positioning-marks are fornmed to be
ort hogonal to one another. By formng a plurality of positioning

mar ks ort hoga anot t he coordi nates of the positioning
mar ks can Wi r1”8a§?¢3958 éBeEPfW% S|nce the respective positioning narks

are T hogRr bR A fEbe 06 L BreTerRpnBe tRaRne ARFAY Dey B

The present inve 'mcarrrer conpr|5|ng

10 (?Usﬁtq%nRﬁgtﬁé?kgaaiégféidéq“¥d fR b?tﬁ@g@h@?tfé“&héﬁaﬁbther

sem conduct chi p; east one positioning mark, the

posi tioning markghyekpeming a pamnat?t@hewbmiaarfmgalnamsloimmwh ta face
on which the wiring pattern is formed, the pore being recognizable
througly 15 oneanangeidény etheowoartdoetesverfsettio poeiftoring narkb tdan

W ring pattern is forned. This film carrier tape may be
used to neeasily be spectbitad @ideet dhe deas s Hosopa@sngipbinBanarks are
af orenmenti oned net hod of the present jnvention. 20 The

p05|t|on|ngOﬁﬁﬁqgoﬂ@dytohévéX1§ta"ﬂeﬁE@X1%nbn fhearane coordjmaitgsrati on on
Through_an apert U@ frgent atavention ' FilBier peoy Y e fadmunr the
ggg:P?oﬁ?;;q#&FLgoh@§q§qngéS fornenggthrg?[ﬁbggng:u{glgag gLozﬂgr
1 ST 0 MR Bepeeaving 5 Juefigt i b aaae |
the first erguggigeifucior chip, and -7-
at least one positioning mark, the positioning mark being
a pore etched in a metal foil formed on a face on which the
wiring pattern is formed, the pore being recognizable through
15 an aperture from a face reverse to the face on which the
wiring pattern is formed.
This film carrier tape may be used to make a
semiconductor device according to the aforementioned method of
the present invention,
20 The positioning mark may have at 1least one Tlinear
configuration on a face on which the wiring pattern is formed
and may be recognizable through an aperture from a face
reverse to the face on which the wiring pattern is formed.

Furthermore, a plurality of the positioning marks may be

25 formed to be orthogonal to one another.

Brief Description of the Drawings
Figs. 1A to 1C are view illustrating a method of making

a semiconductor device according to the first embodiment of
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t.he present invention. Fig. 2is a viewshowng a filmecarrier

t ape. Figs. 3A and 3B are view illustrating a nethod of making
a sem conduct or device-according to the second enbodi ment of 5 t he
present invention. Fig. 4A and 4B are viewillustrating a

met hod of sem conduct or device according to the third
enbodinentngﬁéngresenYhEpYﬁQakﬂﬂ i nventlon Best Modes for Carrying

out the | nventiop;d0 p ¢ o SUIP dHESiGH 0 eSHRodLIPOL ofgpbe present

invention will Wit h'r&f Fence to e draw ngs.

(First Embodi mengjgs. 3A and 3B Br@sviém §P1d&tAd€ing %W%e%hbHSBTahbﬂgnQ

nmet hod of maki ng a sem conductor device according to the first
enbodi ment  af sdhicohdige t@r es@Nice idveNtdioy toReher skogndt embbddmentGof a
finished sem conductor device 10 includes a sem conductor chip 12
and 5 athel prepsece ﬂmvemﬁidnu; patterns 16 are formed on one side of
the filmpiece 14, Each of the wiring patterns 16 includes convex
junctions 16a fof héd 4meaﬁﬂrﬂ3l§ﬂﬁ1Vﬁewfﬂihuﬁﬁdﬁﬂdﬁg acmekbod of smakhaAed to
t he respective one of the el ectrodes 13 on sem conductor chip 12
t hrough an ﬁn§§6ﬂ96ﬁﬂ%05%th%Y?Q% aceqfding tolﬁheTﬁ@1E6n¢m5@¢bm¢%h of the
junctions 1?@ agher t han convex. Each of the wring
patterns 16 FsB %%n dE@y%ﬂ11°n external terminal 17 formed thereon.
25 The present enbodi ment utilizes an general - purpose gang

bondi ng type bonder to make the seniconductor devi ce 10. As shown

0 Fig. 1A pgkt SHodddoroeBAGYY Yutchthe tAveRtion positioned with the

el ectrodes 13 there eing dire
10 Some preferred embodiment of the present invention will
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now be described with reference to the drawings.
(First Embodiment)
Figs. 1A to 1C are views illustrating a method of making
a semiconductor device according to the first embodiment of
15 the present invention. Referring to Fig. 1C, a finished
semiconductor device 10 includes a semiconductor chip 12 and
a film piece 14. Wiring patterns 16 are formed on one side of
the film piece 14. Each of the wiring patterns 16 includes
convex junctions 16a formed therein. Each of the junctions 16a
20 is bonded to the respective one of the electrodes 13 on the
semiconductor chip 12 through an anisotropic conductive film
18. The configuration of the junctions 16a may be flat rather
than convex. Each of the wiring patterns 16 also includes an
external terminal 17 formed thereon.
25 The present embodiment utilizes an general-purpose gang
bonding type bonder to make the semiconductor device 10.
As shown in Fig. 1A, first, the semiconductor chip 12 is

positioned with the electrodes 13 thereof being directed
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upwardly. An imtation filmcarrier tape 20 is then placed over the

sem conductor chip 12. The imtation filmcarrier tape 20 is forned
froma filmcarrier tape 30 for formng a filmpiece 14 in the
sem conductor device 10 (see Fig. 1B). 5 The filmcarrier tape 30

bondi gyt eaPiF B LI RAS 81 t8kon giapl B reRel AABR 2 ¢ ERGLIBLEERACC,
i ncludes spgpgKetne Fem1c§ﬂh§§t§? %ﬂﬂp 1 urgld ty t?aﬁﬁ{ﬂeo}ﬂﬁtEﬁgpfeQG

conti nuously ereon 7 shows T

carrier tapgapdOz0 39 @§rMéG“$¢oﬁr9”Fﬁmﬁ ghfpiOFf 186c V861 PPr PREFRING 6.
The imtation filmcarrier tape 20 is forned by further processi ng

the filmcafilerpiepe B8O wHhovire igenficwndcthlr device 10paséeckiqriyB) the
imtation filmcarrier tape 20 has imtation patterns 26 at one

si de, Bach of whTké fHabmatainanatiape ddnviex anlSnsulpdnogi dbapecasedheor
imtation filmecarrier tape 20 al so i ncl udes Ilght transm ssion
apertures 22“9dW&&ﬁfKﬂﬂwﬁﬂﬂﬁﬁadéﬁpétaat@@Bted bond g r d§sHNdiaNg -t 618he2
imtation junctions 26a. Thus, thro

t he apertures 22, the
imtation jﬁ?@V?oﬁgCQGé'&EH“BeCBBEE?Se@ape 30 Wﬁkﬁht}ﬁﬁkﬁékﬁcﬁpfﬂ%ket
imtati t 1 .2 t im L tt
26 i 5 f or mell 5“%%25? {wat??ﬁ*#?%w b Usifde Pa%gn?o“‘él et RabBely "

2 4
apertures 2ol RGN ¥ia. 2 snaRETHY St} ofhe TOrPRalR kheckIA ™

Mor e @@rt'Cgbaé§YV1éW6ﬁ'fmdﬁﬂﬂHH‘§ﬂde”bqa&hbeW1?¢H§ 39tt§rn§516 so di sposed
that the imtation patterns 26 are oriented face the respective

el ectrodes 13. A¢h¢h1m1fatmnntﬂnﬂmlnannuewwtape 20j dsctfoomed2ba auetpepperly
positioned directly above the respective el ectrodes 13 whil e being
observed thpoogessheg the fdpertaarasez2.tape 30 shown in Fig. 2. More
-9 particularly, the imitation film carrier tape 20 has imitation
patterns 26 at one side, each of which has an imitation convex
15 junction 26a. The imitation film carrier tape 20 also includes
1ight transmission apertures 22 formed therethrough at areas
corresponding to the imitation junctions 26a. Thus, through
the apertures 22, the imitation junctions 26a can be observed
from the side of the imitation film carrier tape reverse to on
20 which the imitation pattern 26 is formed. The imitation film
carrier tape 20 also includes apertures 24 which are only
apertures 34 left formed in the film carrier tape 30 and will
not be used in the present invention.
More particularly, the imitation film carrier tape 20 is
25 so disposed that the imitation patterns 26 are oriented to
face the respective electrodes 13. At this time, the imitation
junctions 26a are properly positioned directly above the
respective electrodes 13 while being observed through the

apertures 22,



The positioning of the imtation junctions 26a with the el ectrodes 13
is performed which being observed through a canera 100 | ocated above
t he worki ng area. Such-a canmera 100 is included in the
general - purpose bonder. 5 When the imtation filmcarrier tape 20

hotbally aeq | "the posi Pl @ffhg it Ehd i ¢ARTR R dPRLIPES 2BECuREn! SFe e
same P@émg&@s agst had Ok rtfnddn &ﬁﬁbﬂnbfe'm@ gﬂfsrlé(g%dt aﬂ%oﬁqu A oon

The filmcarrrer Iudes W Ting patte
at one s 68mer§a¢@0 %cmmbm tR GRINGhg area. KUBAL hOBamERal PoOEA

thereon. The junctions 16a are used to nd with the respective

el ectrodes 18 finclbe@egen comglugdrgral - purpo@blgohaerThe filmcarrier tape 30
i ncl udes apertures 34 each fornmed therethrough at an area

correspondi ng toWpenttiod inhicati®n fwilmi ogrrpeat teape 206.is ﬁbeéeioapdrﬁures
34 are wused to form external termnals 17 shown in FI?

An ani sot ropilaceondtici Bvéhen| femeved andorappaced by th@ actual y|uaed
carrier tape.30. The anisotropic conductive film18 is sheet

over which RtBi 08¢ &t iiaRes 0 {Aatr o nlefatedpat cﬁxsaﬁéﬂé!edthe “same

Si the fil 3 di d at t

sosi t1 on-asPPRAETRR &% ; BERFi 4, Wik IR Rg5s" 56 T R Y 167 tapR R one. 16a can
b iti d di tl bqy, 1 f

be post U1 ned diGgt 1345 1l LA S nc e IO YaFREDET 187
s thep  foredectreerd Abe g PBELCIERICENEP 1k TRASS 0 canpepdi ng

t ool 200 is preferable that after one positioning has first
be perﬁonﬁedofﬁonaa semmedndhetreondevihee jamcariengnitéaangrd hesed to
bond with the respective electrodes 13 in the semiconductor
chip 12. The film carrier tape 30 includes apertures 34 each
formed therethrough at an area corresponding to part of the
15 wiring pattern 16. These apertures 34 are used to form
external terminals 17 shown in Fig. 1C.

An anisotropic conductive film 18 is also applied to the
film carrier tape 30. The anisotropic conductive film 18 is of
a sheet over which metallic particles 1in the resin are

20 dispersed.

Since the film carrier tape 30 is disposed at exactly the
same position as the imitation film carrier tape 20, the
junctions 16a can be positioned directly above the electrodes
13 without need of any re-positioning.

25 As shown in Fig. 1B, the film carrier tape 30 is then
urged toward the semiconductor chip 12 by means of a bonding

tool 200.
It is preferable that after one positioning has first be

performed for a semiconductor device as one unit and the
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-10- foll owi ng positionings have been made for the second or

subsequent sem conductor devices if necessary, the step shown I n
Fig. 1B is executed continuously. In the step of Fig. 1B, thus,
t he ani sotropic conductive 5 film218 is squeezed with the netallic

[ . P d ' [ 16a t i d
pa 165 DGO e pos 1141 905D, polE, LHAEL 05 ABRoRG B
film 18 subs'e%u‘é%ﬁtdseﬁlh‘éoﬁgﬁﬁiéfC v Tyt 'n%@e%é'r%ﬁ?le]tﬁélg%’{éj&i%h%@{)e 'n

the direction of squeezing t nmetallic particles an

provided in irheigt.haB disr execOned dbRE FHG6Gs1¢ he adj acent junctions
16a will not be electrically conductive to ‘each other even if the
ani sot ropi ¢ conddet ithe Sitem dB F g ap@,i ethus, the awesothep Whalehdusicihieons
16a. When the junctions 16a have been bonded with the 15

el ectrddes 13,1Mhall8 -i9 kegusszest widiht sther endft@ e g rttfie Twisr ibegween the
patterns 16 through the apertures 34 to formexternal termnals 17,
as shown in@ﬁﬁ&ﬁr%@?STﬂé fnAmtbar dveetiape Bea &0 provide e eshemrtradadut

I the outline . of the sem conductar chip . 12 to provide the
ge(r)nngondﬁct E:P'{&@\?itégn li]?eﬁ%t?/‘?m)e%e I&i the %Ulsoﬁcﬁoé’dé’ %ﬁﬂg@?ﬁ?‘téetﬁwb““lljrfm .
' ta 30 J.5 | t4.ve,, st 11l m pi.ec I s .al so insul. )
ngglrgur ng !tog % gjége?r’e@hét aee]r%%c'l—ﬂr?gﬁt ,Cotnﬁ‘blg,t1PHer1JﬁCSIGOR§OV'I%ed Ofng ¢&n

il d si id4 b ' . r,0d 13
e ng the gener i BGTPOR 01 SRR ERESHE LT Barit iphgs UG Fde
enbodiifent Mas plreen ddasehi BRé ashéP directid¥s | MHAd QT d, R A jia@knitare

20 formed by processing the
junctions 16a will not be electrically conductive to each
other even if the anisotropic conductive film 18 is applied
over the whole junctions 16a.

When the junctions 16a have been bonded with the

15 electrodes 13, ball-1ike solder parts are formed on the wiring
patterns 16 through the apertures 34 to form external
terminals 17, as shown in Fig. 1C. The film carrier tape 30 is
then stamped out along the outline of the semiconductor chip
12 to provide the semiconductor device 10 having the film

20 piece 14. Since the film carrier tape 30 is insulative, the
film piece 14 is also insulative.

According to the present embodiment, thus, the junctions
16a can easily and simply be positioned and bonded with the
electrodes 13 using the general-purpose bonder.

25 Although the present embodiment has been described as to
the imitation film carrier tape 20 formed by processing the
film carrier tape 30, a separately formed film carrier tape
may be used. In such a case, the light transmission apertures

for observing the junctions may be replaced by transparent
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fklmcarrier tape 30, a separately fornmed filmcarrier tape may be

used. In such a case, the light transm ssion apertures for observing
the junctions may be replaced by transparent _

-11- parts. Alternatlvely, the imtation filmcarrier tape

i tself

d f t.h h
imtation fP@ﬁE%ar?qég?pgﬁgv VP ?Bgnzﬁf?gFﬂgif 1@%ﬁ§4ﬁﬁ¥éﬁe£ad% 5 tslerﬁ:tlel
fil il m
e i el et B ko Py YERLAR
function as fifiaktqbnl he 1A’ 04 PATEF T OMRA Wi 1] tr%h§MR@t1f§h{"#Uﬁ%ﬁawm%wetape

20, in place of the filmcarrier O and imtation filmecarrier

tape 20. the film ih@c@raxenﬁayenbﬁdtmm ¥ Ulded Z€o gehaf M@thokﬁw 10
wel | - known techni ques for bondi ng between the junctions and

el ect r ddes, iatihert iohariifmep BedédBhdyie prhecadmeesize as that of Sd'reorfdlm

Enbodlnent) Figs. 3A and 3B show a nethod of naking a
seni conduct ¢iece 14 aﬂéwtbe semer filngtiontae thabrf eﬁftﬁ)cafrm’ramemftmhned
present 15 i nventiqQn. The, second enbodi nent produces,

semi conduct diMitation Jédmcéafﬁ&PDdFﬁﬁea?@eni%d%kﬂﬁﬁcﬂf(ﬂﬂ%Jfﬁﬂ"h@@ré1ﬁﬁlm

h d 10 Fi 1C. The f
B: :gg 44 ta&)g '3§ Panté@(‘aBQ%?Pﬁo i ct(g%r&r?r} quarﬂecz??)rl elrgt ape 50 ?nc: U(Tl ng

W ring patterns 48e foF ﬁkc]eréj@dbd i |s é’onHed \M?hp%); erdys ﬂéQWU%G S

fornmed with a convex unc I on

correqmondlm&1aLﬁﬁBWﬁdQeé%nqgub§efé?”b%ﬂGQH@t%@t@@bﬁ 4Re Junctwbhéoggﬁ

ani sotropi ¢ conductive fil Each he w rin terns
subsequent | ythieormed twotibsano ené er tigan t EiaTi MaiAB type p&%ce'dﬂrbhe ext er nal

termnals 17 of Fig. 1C. For such a
(Second Embodiment)
Figs. 3A and 3B show a method of making a semiconductor
device according to the second embodiment of the present
15 invention. The second embodiment produces a semiconductor
device including a semiconductor chip 42 and a film piece 44,
as 1n the semiconductor device 10 of Fig. 1C. The film piece
44 is formed by stamping out a film carrier tape 50 including
wiring patterns 46 formed thereon. Each of the wiring patterns
20 46 is formed with a convex junction 46a which is bonded with
the corresponding electrode 43 of the semiconductor chip 42
through an anisotropic conductive film 48. Each of the wiring
patterns 46 is subsequently formed with an external terminal
as in the external terminals 17 of Fig. 1C. For such a
25 purpose, apertures 47 are formed in the film piece 44
therethrough.
In the present embodiment, the film carrier tape 50

includes pores 52a exposed as positioning marks. More

particularly, a metal foil 52 is formed in the film carrier

_12_



25 purpose, apertures 47 are formed in the film piece 44

t her et hr ough. In the present enbodinent, the filmcarrier
tape 50 i ncl udes- pores 52a exposed as positioning nmarks. More
pa;ticularly, a netal foil 52 is formed in the filmcarrier

-12-

formed  tag SOhaR 4Ry SERROLAGE Torthepd bdneondt b b U L Tahed o,
form . . !
an apertur e 8 WER HPUABLRAEHTEcI A/ s o2a  PRE.PRTHE R lan ViRR, "0

bore 52a car, Wt GrOBUCRepSTES 9ba. The +iThnfédiv far e tstpe 10

reverse to e side on which wring pattern 46 is forned.

In the presefcig/deedi @ant apbheyrencs4 onsi hhiam olvhtibe one pore ngbmt tier ns
46 are bonded with the el ectrodes 43 of the 10 sem conductor chip 42 as
fol | ows: positioned.r Thus,t beeposi¢ i swmicamn dleaviiewsti promfthe el qorods
52a relative to the junctions 46a is previously stored in a

storage nearkhe Siilee aare igsr daps250arever§eetentle $Heg @urwhich wiring
formed at their accurate positions. Thus, the pores 52a are 15 formed at
thei r properPdd N dfs ised@irMed by the design. The desi gned rel ative

| prop A ' . The . .
T T U
el ectrode . O ' i ) .

The film é“g‘rf‘i’h‘i 'be%fétﬁee"’”%‘éo%“ A IngcHa é’g%“atrhe to*?ﬁgoes‘i%"%'ﬁyhé‘ %:%ﬁﬁrﬁe

3?}e2?§hdi?ﬁgﬁﬁgﬁﬁﬁgnﬁ%gedW1bi??eﬁsd£?1p§W§?rns 46 thereof being downwardly
cted. ects the positions of the pores 52a
by filmng and First, the positional relationship of the pores 52a
relative to the junctions 46a is previously stored 1in a
storage means. Since the pores 52a are dry etched, they can be
formed at their accurate positions. Thus, the pores 52a are
15 formed at their proper positions required by the design. The
designed relative position between the pores 52a and the
junctions 46a will directly provide the actually relative
position therebetween.
The electrodes 43 of the semiconductor chip 42 are
20 upwardly directed. The film carrier tape 50 1is Jlocated
opposing to the electrode 43, and disposed with the wiring
patterns 46 thereof being downwardly directed. The camera 100
then detects the positions of the pores 52a by filming and
development. The detected positional information of the pores
25 52a is used to calculate the positions of the junctions 46a.
More particularly, the positions of the junctions 46a are
calculated from the positional information of the pore 52a
based on the previously stored positional relationship of the

pores 52a relative to the junctions 46a.
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devel opment. The detected positional information of the pores 25 52a is

used to calculate the positions of the junctions 46a. Mor e
particularly, the positions of the junctions 46a are cal cul ated from
the positional information of the pore 52a based on the previously

itional_, relationship of the . pores 52a relative to the
fhggfgoggshgg? aTheef%fm caH 1er tape 50 1J3then mpyed relative to the

e 11D CSEiea RE 3 | LR OHE TG SO ¥Fong g SFF) OB

chip 42 so |
b th [ TV =Yed T 0] 3 S ' tions 46a are
above the rﬁﬁgﬁ&%bvg&$ﬁﬁﬁﬁy Q@%vé Fn% g?%%%ct1vef3¥%c ffRidsUng

positioned a bond rodes 43 through the bonding

t ool 200. Thus ,Ax e siiridig@dn st 1% aPraa%e o sSR@fiede 3in oc ¥ rdRd Wit

junctions 46a with the el ectrodes 43 using the general - purpose

bonder .5 |t ithepredfeertaioldesi @3t hlarpughethe edrodli mentod hatooat | east two
pores 52a are fornmed as positioning marks. Thus, the 10 t wo- di nensi onal
posi tional rel atAsongiRispribed,t hthe parresserd2aembodiment! atawe hand hehe

junctions 46a can accurate!y be grasped. ) The present enbodi nent
may al so utilUnEd1gmg dfawatthhdde electipdes idvbws 1Ngchie E/RNE Faok—MURdiSey

bet the j ti d t | ectrodes, other than the B-TAB type
rocedure. _ beger. Tt epref esafs mihi jhe present eﬁi’ﬁ?.‘mﬁgtaﬁ&a@aﬁe
[ i1 ustyatdn Ki ' u | ce
nccording T o e LB BOLRE G ATE GpFmed as tnﬁoes%éﬁ’giﬁﬁﬁ findaci IHEs dhene
nbqq) : ' t Qr | kRC i a L, £0 ct or
Chi p 6 and SoggmenBional o8 CRMHT g 1AL oRsnI Bl el AT
device 10 ofrelativeFita. the jURethiohs PsLcea®laddurfareBd by gFladpeidng out a

frim The present embodiment may also utilize any of various
well-known techniques for bonding between the junctions and

the electrodes, other than the B-TAB type procedure.

15 (Third Embodiment)

Figs. 4A and 4B are views illustrating a method of making
a semiconductor device according to the third embodiment of
the present invention. In the present embodiment, a
semiconductor device including a semiconductor chip 62 and a
20 film piece 64 is produced as in the semiconductor device 10 of
Fig. 1C. The film piece 64 is formed by stamping out a film
carrier tape 70 including wiring patterns 66 formed thereon.
Each of the wiring patterns 66 is formed with a convex
junction 66a which is in turn bonded with the corresponding
25 one of electrodes 63 in the semiconductor chip 62 through an
anisotropic conductive film 68. Each of the wiring patterns 66
1s subsequently formed with an external terminal as in the
external terminals 17 of Fig. 1C. For such a purpose,

apertures 67 are formed in the film piece 64 therethrough.
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carrier tape 70 including wiring patterns 66 formed thereon Each of
the wring patterns 66 is fornmed with a convex junction 66a which is
in turn bonded with the -corresponding 25 one of electrodes 63 in the

sem conductor chip 62 through an ani sotropi ¢ conductive film68. Each

of the wiring patterns 6 IS su sequentlg formed with an externa
terminal as in théh the péﬁﬁépﬁa?mDPGPﬁﬁﬂéisth 7f1Hp 0¢r51er1t?peFBP T8uch

a ur pose, aper.t,ur es re forned the fLLm |
thePetErougthFmed P 1t p§51?'on1ng {Perns 1ZEa P 2b More In

the present ggbediipglyythe hbbgy capsi neﬁzt@eefzpmba on tpe ??ﬁﬁeﬂathEP

positioning "patterns rcularly, a

foil 72 is fepped7emt hend Islarﬁbcaéééefnereof ast i \Wrﬁﬁgtﬂ‘@tt% bacare

thereof as the wiring patterns 76 are 5 formed and normally

si mul t ageouskyrmetichgdd tAorm@TNy tdEnultaneoyddsi t ieained pabt efosm7/2ansnd
72b. Fig. 4B is a plan view of the positioning patterns 72a and 72b.
As shown in Pobgit4dBning pattesch 02athedposdbti BngngéPaiseanpldBavaed F2b is
of a linear configuration. These |inear positioning patterns 72a and

72b 10 aréhﬁopﬁﬁdtﬂ@nbégopﬁﬁégoﬁal7ﬁ@ @@@h7&mheMS'HﬂpwnlhmcéﬂgreﬂB
tape 70 includes an agerture 74 i.n which the pQsi tioning

tips
patterns 72828Rd0T73heaPesSAitippdng. patﬁggns ?%5 and 72bpb§|9foﬁ|hd”ear
patterns 72a_a 72b be.vi ewed. t hrou

e or 1 o e PRRi daPa F En DT S T inH S oning pastBFREng2asintr A2bea®
A desgy | bedy L 6,DRBH(B0RAPILBEAA {280l SabA BFREFO e £iim egquepna'

to the other "positionin atte respec
posi tioning @abéewwsi%%mduék72h apereuPeos2d in which the tips of the
positioning patterns 72a and 72b are disposed. Thus, the
positioning patterns 72a and 72b can be viewed through the
aperture 74 from the side of the film carrier tape 70 reverse
15 to the wiring patterns 66. |
As described, the positioning pattern 72a is formed to be
orthogonal to the other positioning pattern 72b. Thus, when
the respective positioning patterns 72a and 72b are disposed
on the film carrier tape 70 so that each positioning pattern
20 is orthogonal to X-axis or Y-axis in plane coordinates, the
plane coordinates can be specified using only at least one of
the positioning patterns 72a and 72b.
As in the second embodiment, the third embodiment also
uses the camera 100 which detects the positions of the
25 positioning patterns 72a and 72b by filming and development.
The detected information with the previously stored positional
relationship of the junctions 66a relative to the electrodes
63 are used to align and bond the junctions 66a and electrodes

63 with one another through the bonding tool 200.
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on the filmcarrier tape 70 so that each positioning pattern 20 i's

orthogonal to X-axis or Y-axis in plane coordinates, the pl ane
coordi nates can be specified using only at |east one of t he
positioning patterns 72a and 72b. As in the second enbodi nent,

Loei tions of Uhe Thgs oY et | eamq@nﬁatti‘%@%?é‘é%i bnd ) Affciichs' Ba
devel oprent . .., F%‘%rat .‘gﬁ %‘hsgf fﬁ]oﬁﬁtt'h%n Jad h %h%h@rteq dursd b pimfo%

posi ti onal ncti ons a relative to th

electrodes bonder63a%rQn“%ﬁ@ b?e@Hb9§1g”QeQQbeédWéMBUH¥Méﬂ¥% 66a and

el ectrodes th one anot her through the bondi ng tool 200.

- 15- A1thoug1iheth@r efd iehadi e tt earp rad sei thoindy ente dnurievieons
66a with the electrodes 63 by the use of the general -purpose

bonder ,5 as ipedmed@sevimats| as descitheedeariicodiduenbs. device, the Aindsangh t he
enbodi nents of the present invention have 5 been described as to the
senm conduct ornvntiice maye piresbartly be appléadi 38 @Ay sﬂtrﬁelrarﬁﬂﬁ%%rqmrﬂ i ed
to any other electraonic parts, wthqut depending on actlve paSS|ve
parts, so fdtars, WWhOﬂJI’EeQea?@dbﬂ*gsQﬂﬁéééVﬁnﬁﬁtF?WE\gﬁpé’atrﬂét §8q F &S a

nunber of extern mnals as. in the sem.conductor dev Suc 10
electronic Yk sa”? rFZ:‘cau%‘ér 3G MW NG Pk Tﬁ‘t?rts Feqiblines W e S

s S P TS R o 42

so utilize any

ngvarljs(pust e]e ectrodes %1 h{tq(han thepélé Wygeb%r%ﬁ? j.u;m:ﬂg)ns
osc111ators, filters, temperature sensors, thermistors,
varistors, volumes and fuses.
The present embodiment may also utilize any of various
well-known techniques for bonding between the junctions and

15 the electrodes, other than the B-TAB type procedure.
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-16- - CLAI M5 1. A
method of making a sem conductor device, conpri si ng:

a step of prﬂ)mjmﬂﬂu]mu"m ion film the imitation 5 , filmhaving an
imtation pa %ﬂ” transm ssion portion, the imtation
pattern having af imit"tison*j unction CLAIMg | dentical to a junction of a
wiring pattern to an el ectrode of $4seniconductor chip, the wiring
pattern formed on an insulating film the imtation pattern having a
shape 10 identical to a shape of the wring pattern, the |I|ight
transm ssion porgion Aorfednof amfaremiciig espondendcbRdtbor device,
imtation junction; a step of disposing the imtation film
and the compsémiggnduct or chip such that the imtation junction and the

a step of providing an imitation fiim, the imitation

5 film having an imitation pattern and a 1light transmission

portion, the imitation pattern having an imitation junction

identical to a junction of a wiring pattern to an electrode of

a semiconductor chip, the wiring pattern formed on an

insulating film, the imitation pattern having a shape

10 identical to a shape of the wiring pattern, the 1light

transmission portion formed in an area corresponding to the
imitation junction;

a step of disposing the imitation film and the
semiconductor chip such that the imitation junction and the

15 electrode face in a directijon of opposing each other;

a step of positioning the imitation junction and the
electrode while being observed through the 1ight transmission
portion;

a step of removing the imitation film and disposing

20 the insulating film at a same position as occupied by the
imitation film; and

a step of bonding the junction and the electrode.

2. The method of making a semiconductor device
according to claim 1, wherein the 1ight transmission portion

25 18 an aperture.

3. The method of making a semiconductor device
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15 elee%TTﬁﬁ?7i;;;’//”/ rection of opposing each ot her;

a step of mﬂ g\& mtation junction and the el ectrode while
bei ng obse e light transm ssion portion;

a step of rennwln t he |n1tat|on filmand disposing 20 the insulating

fil fil

L sten of banaehaTbhe P RlaREn ondhats i che i tdtTor P 48 Wng Rty

nethoq of mg@é Qg h§e9?§ﬁ§H#§§th M&%%gqgl according to claim1,
|

wherein the sm ssi on portion I's an aperture. 3.
The et hod of naklng a sem conductor device

-17- according to claiml, wherein the imtation filmis

whol |y made, of Ai ghiethbanswifssindk it eraal semiconductor 4devAcelret hod
of rmaking a sem conductor device, conprising: 5 a
step of forobmprosiag:insulating filma wring pattern having a
junction to an el ectrode of a sem conductor chip and at |east one
posi ti bni ng mark; a step of f0rm1QGe@nﬁaﬁntﬁ$U&kaﬂ&usBﬂp@sWﬂrmhg of

t he positioning mark apd the junction; a ste

di sposi ng tHétFﬂéﬁlBﬁYh@gf@IhHQﬁﬁﬂQWu¥° an e]e§éﬁP@8nGuc?oﬁe@HPB”QHEHOfhat
the junction_and tge g gctr n a direction of opposing each
ot her; chip and a %?Eporbe? Qfesﬂéétoinﬁé’gamﬂ(%l’t i on of the positioning

a step of storing relative positions of the
positioning mark and the junction;

10 a step of disposing the insulating film and the
semiconductor chip such that the junction and the electrode
face in a direction of opposing each other;

a step of detecting a position of the positioning
mark to calculate a position of the junction;

15 a step of positioning the junction and the electrode
based on information relating to the calculated position of
the junction; and

bonding the junction and the electrode.

5. The method of making a semiconductor device
20 according to any one of claims 1 to 3, further comprising:
a step of forming a positioning mark on the
insulating film; and
a step of storing relative positions of the
positioning mark and the junction,
25 wherein after the step of removing the imitation
f1im and disposing the insulating film at a same position as

occupied by the imitation film, a position of the positioning
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mark to calculate a p | on of the junction; a step of
posi tioning the juncti TEN wmwﬂmmrode based on information
relating to the cal cul t he Junctlon and

bondi ng the junction and the el"ectrofle: . The nmethod of

di f cl 1
3 further SRS 19 o180 tel®¥o Eardiat§ LRSI OPoPﬁ\nﬁag it fa%ni the e
on the qﬂﬁ¥46ﬂ ﬂ@ &hh”b]@@grod? is pos1t1oneda8§%§8 G%rfﬁf39d5%1

relative pog

I ons o I oni'n rk-an € junction

wher ei n afteffeﬁal”teirfgtetlé Qheréﬁpé’dm@tédi‘%dsrﬁ‘ttﬁ‘}d ®% the Jugbk% RNkt SPRK N9
the insulating filmat a sane position as occupi e he inmitation
film a posithieonucttibd pei theneMgctrode are bonded. - 18-
mark is detected to calculate a position of the junction, the

junction and the electrode is positioned based on information

relating to the calcul ated position of the junction, and then t he
junctidn and t he 6l ectThgde "@r’fé\oldondb‘d makimg a senpicondrd o rmetdwdi Ceof
making a sem conductor _devic according to claim4, wherein the

posi ti oni ng RGN 41819 tPocd a1m 4 WEBERRR Fheapmthwwq maﬁm@oﬁ &n PP Teace

U ongh an etened g e d s el o oSG S oI P

reverse to he, f i.Gh or,
reverse qgk}erﬁ F%a?ﬁ?mQH mﬁ?énﬁ%onduc% Pg@?gé?zé§1é tﬂ?gugh an
aperture formed in the insulating film from a face reverse to
10 the face on which the wiring pattern is formed.
7. The method of making a semiconductor device

according to claim 4, wherein the positioning mark has at
lTeast one 1inear configuration on a face on which the wiring
pattern is formed and is recognizable through an aperture
15 formed in the insulating film from a face reverse to the face

on which the wiring pattern is formed.

8. The method of making a semiconductor device
according to claim 7, wherein a plurality of the positioning

marks are formed to be orthogonal to one another.

20 9. A film carrier tape comprising:
a wiring pattern having a junction to an electrode
of a semiconductor chip; and
at least one positioning mark, the positioning mark
being a pore etched in a metal foil formed on a face on which

25 the wiring pattern is formed, the pore being recognizable
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according to clai m4; wherein the positioning mark has at | east one

|l i near configuratio 1) ch the wiring pattern is forned
and i s recogni zabl enﬂm“mﬂ““mnm re 15 formed in the insulating film
froma face reverse to the ‘fale 5 * on which the wiring pattern is

f or med. 8. The t hod f makin a, sgm cpnductor device
accor di ng tc;QﬂQHQH'ﬂn\ﬂﬂﬁdLQHegﬁﬁpmrél?@9eoerﬁgs%oE?t€% ifﬁfe on whigh s
are formed t .Qr:t ho |, to.qQn her . 20 9 Afilmecarrier
t ape conpris'ﬁ%%”qa%@ %%Qqerk i $8?&§brng pattern having a junction to an
el ectrode of a sem conductor chip; and at | east one
positioning mark, the positioning mark ~ being a pore etched in a netal
foil formed on a face 1y Vi@ c@Priet heapé rddid mAged claihog Mgherdire
pore being recognizable -19-

20 t hr ougthearp capietritomrid of mamkahéacet rieagis@nieo 1tiheaf acendngwha thon han

wring patternis formed. 10. Afilmcarrier tape qonprising: ~a
Wi ring pattern frend ngna wonchi obheo wir Bi®ectpadderof assefptoeducand 1S
chi p; and at_|east one positioning mark, the positioning mark having

at | east onerecognizabigarthiy@uahy@ataRed i ea frafe dorf a8 dIeMaTsan 19 nihe

pattern is forned, . . the pasi.tioning mark bei ng recogni zabl e through an
aperture frc#%Qf on WhWQﬂu?”@e@@FéégtBagﬂérﬁaké gﬁrﬁ&ﬁch the wiring pattern

is forned. 11. The filmcarrier tape according to claim 10, wherein a
plurality of the positioning marks are forned to be orthogonal to one

anot her. 11, The film carrier tape according to claim 10, wherein
a plurality of the positioning marks are formed to be

10 orthogonal to one another.
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