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,FILM CARRI ER TAPE, SEM CONDUCTOR ASSEMBLY, SEM CONDUCTOR DEVI CE, AND
I\/ETHOD OF MANUFACTURI NG THE SAME, HW[ W\W AND ELECTRONI C | NSTRUMVENT
to
or

—TECHNICAL FIELD 5 The present inve a filmecarrier tape,
sem conduct or assenbly, ‘sem conduct exi.ge, and nmethod of manufacturing

chi p of 2t patRioEARELER TARESEMIERRPRGTOR e v o SEMEONDEIER 1o, or

CSP. 10 BACKGROUNBVARE , TRRIDEMET HOD DR MAIN ity f si ze/ scal e
package (CSP), but general |y thp? refersu?gE;URIg%nggEa%EM?ﬁ whi ch t he

package size is theMQﬂNEE@SBomR@nIﬁNDeflEghngmqbyImswggugwhan the chip
si ze. The devel opnent of CSP technology is very 15 inportant for inproving

packagi ng density. CSP differs froma quad flat package (QFP) having outer
| eads onl round the periphery of the package, in having external
connecti o EEQN@FA&IE EEPanged in a plane, and capable of being surface

d. M f t ol d
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term nal smanefhertaedngandniche gdnid ng m§ur¢@é7cﬂ‘ecb65r80 t%ﬂd 2% 1®¥0caGtorages of
t he sem conduct or chi p. Mboreover, 'sol der resist is applied to the surface
of the mnnnagrumadtQX|mam|cnamﬁ1dumarhvlwtmg chipreyentecbacklage (CSP)

fabrication technology and mounting technology for CSP.

10 BACKGROUND ART

There is no formal definition of chip size/scale package .
(CSP), but generally this refers to an IC package in which the
package size 1s the same as or only very slightly larger than
the chip size. The development of CSP technology is very

15 important for improving packaging density. .

CSP differs from a quad flat package (QFP) having outer
leads only around the periphery of the package, in having
external connection terminals arranged in a plane, and capabie
of being surface mounted. More specifically, a conventional

20 CSP comprises a polyimide substrate on which wiring is formed,
external connection terminals formed on this wiring, and a

semiconductor chip attached on the surface of the polyimide
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supstrate opposite to that on which the external connection Yop—
terminals are formed, and the w1r1é%"{1s connected to the

25 electrodes of the semiconductor chip. Moreover, solder resist
is applied to the surface of the wiring, and oxidation of the

wiring is prevented.
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When sol der resist adheres not only. to the wiring but also to the

ext ernal connection termnals, during nounting bad electrical connections
.occur. Because of this, solder resist adhering to the external connection
term nals nust be renoved, 5 or the solder resist nust be applied to avoid

h I ' ] i [ h .. Ih t
nventi on scck T ED <i (1 nESSTELanBRTBSnERt bl che. CaR widd nas BUE
nvent on seeks . : " pre ofe, |

e conduct & 80ut e P RorfRig R 1RRclE - aUP R i@ R e

boar d, and1eeltedicanice ninkettreMNto cle@ rvhiel J63R taC I 09Ys d Ry APA d & + but
in which the application of solder resist to the surface Is avoi ded.

DI SCLOSUREJOR r'THE t IVEINTION elharhe dninlera tcianm iter mti apd sohut heb@rresented,
invention conprises; a substrate material having flexible and insulating
properti e’ dh® a5 4§ hgr pai sbr MUBEr hed &P bird of 0 saded doft hichee sstigratatat e

material, the w,ring,pattern including a.plurality of |eads 20 connected
to a seni88H888§8P”e¢§ﬁ@ﬁpagﬁd 8058d1%ﬁ5é@ﬂaﬂ%ﬁ PEPFESSwi t h each of the

| eads for an e r n LA hergLpal Lo theregn. each .of th

| eads bei ng adﬁ@geggkggﬂghzﬁggﬁggPétég%g?eF§a§gﬁﬁeafh@méhg%ﬁuq%ﬂﬁgqz ng
the subst babe1cfilt eramd . nard é@ejQ%bSéB?é§tnﬁyﬁgl?Lob§g589 Qﬁ opendng, at a
25 position corresponding to the pad for form ng e external connection
term nal . cAccoedi nt@peg tdeEmprersdndtonvestemb]ysi BemiabnaRetiond desy i gy ovi ded

bef orehand, external connection term nals can be -2
10 and method of manufacturing the same, mounted board, and
electronic instrument to which CSP technology is applied, but
in which the application of solder resist to the surface is

avoided.

DISCLOSURE OF THE INVENTION
15 The film carrier tape of the present invention comprises:
a substrate material having flexible and insulating
properties; and |
a wiring pattern formed on one of sides of the substrate
materiaj, the wiring pattern including a plurality of leads
20 connected to a semiconductor element and a pad integrally
formed with each of the leads for an external connection
terminal formed thereon, each of the leads being adhered to
the substrate material on a whole surface facing the substrate
material, and the substrate material having an opening at a
25 position corresponding to the pad for forming the external
connection terminal.
According to the present invention, since an opening is

provided beforehand, external connection terminals can be
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provi ded on the surface opposite to that on which the wiring pattern is
fornmed, connected to the wiring pattern through the opening. Therefore, it
.1s not necessary to apply solder resist to the wiring pattern while
avoi di ng external connection 5 term nals. Mreover, if a sem conductor

The wi ri nbOKaBBEr R 2ngo R0 HoelaB ol 1o . ids o MaRh he ot Tond
e viring' “Pacterd’i s | ; i
i sposed BattheN 16 M E bt g M ne R IETRBIBR SR PR FUSTHIL O i ng

pattern bpehongedThandfarst rietiy edtohee@RRAGY 05 4Fp i Pesdmudy gddard is
provi ded on the opposite surface, and thereby an ultraconpact

sen condudvorthieviwie icen betbdbtai neti1éerhavopeningg ¢stéonatd domneertriespond
to the pads, and_ 15 therefore the pads are independent of the substrate
mat e?i al . TeTRapaf §r MOFRRVE hei terfc S8 CONULIES OseeheBANE hibs pdhidkp GarY tame
substrate teri can_be, reduced. ln.thgyf{esent_invention, t he connection

portion with'h ?H_é%ggrﬁ)f!o‘ﬁﬁh%o hgl‘%hﬁh@g F%rrl‘_eb%sforﬂ‘équg e Widsitng
|nportantpat@g{hs1%phﬁ§pde;§oggg sggat&ﬂgiéi?ﬁglf“et Eglﬁégéﬁaggbgnu§he

tine when the filmcarriefr tapéis tabric unt 1l

processesspsgaircopdistoganspenny thhabri cati on, sem conductor device
fabrication), that is to say, after the tinme of pattern formation, if a

| ead i s subj ecedthosawagxt er sehmicoaducitori £ 12mesuprer ded payscdhersulpst rat e
material and bending of the | eads can be prevented. There is therefore the
advaht ageSthdacehef poeisubat hgtefmaher i @hdsn arfui ¢thet Heordi migy padst tafrt he

senm conductor el enent can be carried out accuratel¥. In particular, in an
enbodinenﬂsiﬁoﬁm? h @Qéxﬁf§q§yq§¢55b§§(n§onnect1on 0 the mounted board

is provided on the opposite surface, and thereby an
ultracompact semiconductor device can be obtained.

The opening is formed to correspond to the pads, and

15 therefore the pads are independent of the substrate material.

Therefore, the incidence of stress between the pads and the

substrate material can be reduced.

In the present invention, the connection portion with the

semiconductor element by the leads, being the most important,

20 is adhered to the substrate material. Therefore, from the time

when the film carrier tape is fabricated until the subsequent

processes (semiconductor assembly fabrication, semiconductor

device fabrication), that is to say, after the time of pattern

.formation, if a lead is subjected to én external Toad, it is

25 supported by the substrate material and bending df the leads

can be prevented. There 1s therefore the advantage that the

positioning of the 1leads and the bonding pads of the

semiconductor element can be carried out accurately. 1In

particular, in an embodiment in which very fine processing
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-3 technology is required, such as CSP, the larger the free region of the

| eads the nore likely bending is to occur, but if as in the present

. nvention the connection portion of the |leads is adhered to the substrate

material, handling is made 5 easier. Furthernore, in the present

i nvention rin% attern_ including the |eads is forned on the surface
t

of the sugg%ﬁﬁpinog%a i SPAUARBYpariUdt RRe GS%Fads ther Nk @&onkBet ifdiee

X o . . f _th i h 10
Phan the behiehBsn TErIREHE Bhel nBTR) 1 kENT, Belidfina s oF et sutiudse o

than the co i
the substfat gsmaherhal preqechitat ngRMRaLed tWeglr%otrfhfec.tsitorn“g)tsoiLfrtq on! o%'tg'{byt he

connection portion only is a separate nenb I's po ble to ap

thermal sfeads asdatherkidkeo ewnenlsypsamd tan mateirawaneMand ige irselmaafai | ity
of the 15 connection portion can be achieved. In the present invention,
since a seAPdBRductor element is connected to part of the wiring pattern

formed on the sub- strate material, the ingress of noisture can be
prevented, cofPALBATPEMEnel BalRe iPY afeindh TDNENd ARG ohlacH b 1 9 @it fins 20

ted. 2 W LN ern a_separate nmenber an filled with

Coainet TnibE bREELEhOTLPERS D P Red FREINE s B i wfania e
| ect rode re t ddwentkonihS 16ff4C j OUS. Ll.m.carrier tape
Ty furthae DAl B A A e dsea o hE RO Resy Bt o The
substr at ewigherthal senfifcdritfic toaee T@iekt al TREréherd thBd rRatiber bt used

for connection to the sem conductor el enent. Through the projections
forhied onthhe Wheiconmetteom portion of the leads is also formed on the
surface of the substrate material, so that compared with the
structure in which the connection portion only is a separate
member, it is possible to apply thermal stress and the 1ike
evenly, and an 1improvement in the reliability of the

15 connection portion can be achieved.

In the present invention, since a semiconductor element
is connected to part of the wiring pattern formed on the sub-
strate material, the ingress of moisture can be prevented,
compared to the case in which the semiconddctor element 1is

20 connected to the wiring pattern by a separate member and
filled with resin. In particular, for a CSP, since the package
is close to the electrodes, the present invention is effica-
cious.

The fiim carrier tape may further comprise projections

25 formed on the wiring pattern on the substrate material, of the
same material as the wiring pattern and used for connection to
the semiconductor element.

Through the projections formed on the wiring pattern on

the substrate material, an electrical connection between the
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the substrate material, an electrical connection between the -4 electrodes
fornmed on the sem conductor elenent and the wiring pattern can be
.obtained, and as far as possible a conventional TAB (Tape Automated

Bondi ng) production |ine and existing technology can be used, enabling the

[ I f ial .
Cechnol og§ 66 thETeR Sﬁ?gﬁgégﬁs?ﬁéggé‘rﬂ%gﬁaﬁgﬂi‘? { on Lozt 9 TSl are
: da” B AP ¢
o, andPates o CRor R oty KT FRE ] 28T as hahe ThIE A i oo

occurs betrwgen(tdyedn Aardmahedefmied ide) f blraueariodr 1{mPeaddd eisting
sem conduct or assenbly or sem conductor device fornmed using the sane can

have its tthehmall ogegl icabi Ibiet yiseidypremabd.ing nde ttha dea deft | eaqurirpadbuctt | 200
potential is the sane, even if humdity stress is applied, no local cells
form and D8 tHerdgoreft f&er e(ﬂe\a%mﬁfﬁ%ﬂ{vi Pl rssct] t betlmd Hogy ¢an bl so be
i nproved. .The filmcarrier tape of the present invention conprises: a
substrate]ﬁﬁgéppgp: awiring pattern formed on one of sides of the

substrate 20 rial; I ieying partion praovided on t one
of sides of tgg%gﬁbgtthreatadgdowgﬁczﬁogfs,s %rﬁé aﬁytgﬁgngégﬁégp&ﬁ&i ﬂl? rt"l?da Ohre_ _
posi tion kee EamBl Mgtéf 4 Pasthdt REBITRIN CYINeRErAA 1L 8XPhAGE onalg @yl di ng
a connection portion of the wiring pattern for 25 connection to a

sen condustme ,ehndenhen|a tHeend i Istreyy iigr apppeedatsondest i ve tresima Iy be

provi ded at | east on the connection portion. By neans of this
10 stress occurs between them, and therefore the film carrier
tape and a semiconductor assembly or semiconductor device
formed wusing the same can have 1its thermal reliability
improved. Since the oxidation-reduction potential is the same,
even 1f humidity stress is applied, no local cells form, and
15 therefore the reliability with respect to humidity can also be
improved.
The film carrier tape of the present invention comprises:
a substrate material;
a wiring pattern formed on one of sides of the substrate
20 material; and
a stress relieving portion provided on the one of sides
of the substrate material, in a region corresponding to a
position for forming at least an external connection terminal
and avoiding a connection portion of the wiring pattern for
25 connection to a semiconductor element. |
In this film carrier tape, a conductive resin may be
provided at least on the connection portion. By means of this
conductive resin, the electrical connection with the

semiconductor element is achieved.
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conductive resin, the electrical connection with the sem conductor el enent
is achieved. -5 In particular, it is preferably a filmcarrier tape such
.that the connection portion is of convex form The sem conductor assenbly
of the present invention conprises: 5 a substrate material having flexible

di | ati ties; WL tt f i dh ith
o si dos of CRBBAREIPUTET ol br 1 BISrERETER By | 1T b mmwﬂdﬁ?ﬁ ‘Scdvent s
di d : : i i the wirin
outiorn. thaf the BURREEEi8h PATCIURNSALE BRNSE N ot ol he wring

pattern, el ecthbcasdnicONNGEtGE ta: LA of ofherpeni £ 01 1RIHIEYS
and adhered to the substrate material; 15 a plurality of pads formng part

of the wi comgrpaesern, each of the pads being provided for formng an
external connection term nal thereon; and a portion of the substrate

mat e?i al def i nBngS@hs bpete ngpa leorirelspbadiing t 6leaihlef ard pandsi] a0 rgy
means of this s%tucture, there is the benefit that a sem conductor
assenbl y BARAPBET4BEai ned such that as far as possible a conventional TAB

Tape Autonate j Cetion .l d existing techpology can be
ﬁseg, enablinggtﬁgpghgﬂ%ﬁﬁ{§ﬂ¥éaﬂﬁkﬁgﬂf‘%ﬁ@%?ﬁgcﬁuwaéﬁ BPet Rk S ment
of 25 spepbakybgehPAPkoRytbPilg .l i ghtened. Furthernore, the connection
portion to the sem conductor

a plurality of semiconductor elements disposed on a

10 surface of the substrate material on which the wiring pattern
is formed;

a connection portion forming part of the wiring pattern,
electrically connected to each of the semiconductor elements,
and adhered to the substrate material;

15 a plurality of pads forming part of the wiring pattern,
each of the pads being provided for forming an external
connection terminal thereon; and

a portion of the substrate material defining an opening
corresponding to each of the pads.

20 By means of this structure, there is the benefit that a
semiconductor assembly can be obtained such that as far as
possible a conventional TAB (Tape Automated Bonding) produc-
tion 1ine and existing technology can be used, enabling the
burden of  equipment and the burden of the development of

25 special technology to be lightened.

Furthermore, the connection portion to the semiconductor
element which is most important is hot within a hole, but can
be formed on the substrate material, for which reason there is

the benefit that a semiconducfor assembly can be obtained such
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el ement which is nost inportant is not within a hole, but can " be forned on
t he substrate material, for which reason there is the benefit that a

.sem conductor assenbly can be obtained such -6 that during sem conduct or
assenbly fabrication, even if an external load is applied to the wiring

attern, ndi t hereof.can,be, prevented. Therefore,. there is the benefit
Fhat a sgﬁ?gom%ﬂﬁQ% %%@E%%W@u%gﬁrbéséﬁpgﬂﬁeg%gUHqukﬁ”po%Y?@oﬁﬁn@ﬁ5(ﬁ
the wirin n sem c t.ar e i arri accurately. On
bt 1 onot G RRERENT BP8aD AR COBEYTEE €80T oharIRY FER R n G Vi g

pattern, phereefi 088 W@y s drord®d THeRGY MY the ret her thbasad s LQ nEhese
projections may be forned on the wiring pattern. By neans of this

structurea bempsomadechot asspmb by acan beeobsarhednguch othet eymenitt,i oanichg
therefore a sem conductor el enment having general - purpose al unm num

el ect r ode8Tchie pel UERE . Padst &l n raSLSEMALONBUS toding 1 emeN t oheluxa ot i el envent
fromany manufactur 15 er can be adopted, and the nunber of different
seniconduéPSPragPiﬁents to which application is possible is increased.

These projectigps ar{aylf s'f og qngﬁi?pnotfhgee ﬁjﬁitgrt%gegsgs%ﬁ;thgg S erg’gg}(aﬁugcoct or

el ement. By neans of 'S structure, in duct or
el ement havemenkurgr (BROI &GlriidS) p&f t $Ph dep re; eCQQ!oﬁsonnéW?bs' eGfrmRies can

be selected, the formation of projections on the filmcarrier tape used is
not requi opdosifbetbtooéhesi mberaoformal TAB filmcarrier tape (film
carrier tape with finger |eads only, w thout projections forned) used 25
conVéntional | yTbaAeberasedtionher maysbehéobmedf oh tthat wtilnéng pattern.

By means of this structure, bumps are not required on the
semiconductor element, and therefore a semiconductor element
having general-purpose aluminum electrodes can be used. As a
result of this, any semiconductor element from any manufactur-

15 er can be adopted, and the number of different semiconductor
elements to which application is possible is increased.

These projections may be formed on the electrodes of the
semiconductor element.

By means of this structure, in the case where a

20 semiconductor element having bumps (projections) of solder or
gold on the electrodes can be selected, the formation of
projections on the film carrier tape used is not required.
Therefore, since a normal TAB film carrier tape (film carrier
tape with finger leads only, without projections formed) used

25 conventionally can be used, there is the benefit that the
number of different types of film carrier tape which can be
used is increased.

The semiconductor assembly may further comprise an

insulating resin between the semiconductor elements and the
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nunber of different types of filmcarrier tape which can be wused is

i acreased. The sem conductor assenbly may further conprise an insulating

.resin between the seniconductor elenments and the -7 substrate nmateri al

facing the sem conductor elenents. By neans of this structure, the surface
ments of the.s nicondgﬁtor el.ement i s covered by the

of active EIS 1 g

i nsul ati n§UPELT ACaRd tehdrds ARE 1RSI 106 SCAJESNANC tAEC 8H8MENE S5 on t he
surface of actigye nt that .t here is t b i1t that the .
reliability of By M T G Wi Egspegpﬁﬁcﬁun‘?%i A yive

i mproved. efdmbREETO6 £, the MRS c8hdLRRoirNSEl dha e &S enpytrh

sem conduct or el enent and substfatehggférigvem%ﬂgn ﬁiee&PE?EE q% Bgv%ern
is formediosulbe ingbsesdane amidertihalre foireC endtiftitt le0GRIdOMItS atlcimuiomey ed by
the insulating resin, noisture does not accunulate, so that there is the
benebit that the suélfiaali |0ty actt itviee stemenhsluctsar teatcethsirteh isspem to

hum dity is inproved. 15 Projections may be forned on at |east. either of
eIectrodeQQB?fﬂﬁetQéﬁiEBﬁdﬁ%{b@bé]éﬁ%n@ HiRl 3eTei eRndugito hadawrae iwi tduch a
manner as _tQ. f%c the other thereof: and the insulating resin may include
conductivéeggﬁPiclgs Hp1pé§¥t1sbépﬁégﬁe he el ectrodes of the seniconductor

oot o B (RRrRBTaChl Qo RE P anPlngTaNS Bl LAIS B o 11
pattern, whingBondsictedubneflch® BRdeS@EEt &0 | Wa EOPIHTL IWen I1Hd WHESIng
conductive particles. As a result of this, even if there are surface

10 pattern 1is formed on the substrate material, since this
Tocation is also covered by the insulating resin, moisture
does not accumulate, so that there is the benefit that the
reliability of the semiconductor device with respect to
humidity is improved.

15 Projections may be formed on at 1least either of
electrodes of the semiconductor elements and the wiring
pattern in such a manner as to face the other thereof; and the
insulating resin may include conductive particles at least
between the electrodes of the semiconductor elements and the

20 connection portion.

By means of this structure, the interval between the
semiconductor element electrodes and the wiring pattern, which
is required to be electrically conducting, includes conductive
particles. As a result of this, even if there are surface

25 irregularities, the conductive particles absorb these
irregularities to provide a stable electrical conduction, and
therefore there is the benefit that the electrical conductivi-
ty reliability between the electrodes and the wiring pattern

is improved.



25 irregularities, the conductive particles absorb these irregularities to
provi de a stable electrical conduction, and therefore there is the benefit
.that the electrical conductivi- ty reliability between the el ectrodes and
the wiring pattern is inproved. -8 The insulating resin may be an

ani sotropic coiguctin i.lmor an anisotropic conducting adhesjve. By

f
nmeans of this Puétrlfrq‘la],att)]é‘t%'é%s’t’Puemééfn‘ib@on%irlhclaBﬂ SOodrepaft CONEGtodss and
t he mﬁringi@ﬁtbgrgn LR &gpgig g%ﬂépéggﬁbl%gﬁonductivity is required to be
iC °n

i mpart ed, conduct i ve“par s di'sp €&ii¥Sot ropi ¢ conductive film

or aniSOtVODiCB90W$#H§V@fa@H$§i%ﬁr@%%dFé?sﬁgth@Hsthét%?%ﬁqﬁﬂgﬁ&%&@” IS

effected in this portion only, and in other portions as

ani sot ropedemenductd e friddesor 40d anitset r apii G raPNdyigt t ¥ en adhesi Veyh tdie
conductive particles are not pressed. Therefore, the anisotropic

conduct i velectmieallani sondgitd vadnducis ver egheseéde tuncbieonsims rat ext,abl e

i nsul ating adhesi.ve, and the effect is the same as of the surface of
active el BRBAStoVer RATrddmil@SndLIIRAT &bt aPeRg SO rOO 6r edNsucan ve

i nsul ating.resin L.sture does no ccurmul gte .on the surface of _active
elenents,gggﬁtﬁgi ?ﬁégpngBBFIi9%P4H6%1ﬂﬁ% §ah?§6ﬁaué%%% BEGPERIAw tTHUSespect
to hum di hS ol R - ARUrihe Y . Of . ani opi .
conductiv§¥?P?ﬁ1%gpggﬁﬁggprd%?cégﬁéga% iJgeggﬁéEi%%Pgaﬂ?vgﬁlgt F@daﬂn

insul atingthdP resitdied waen fde Ip@i Condyet Psp pE RN R Vidher supstdat e
material, noisture does not accunulate on the wiring pattern, so that

thei® is ahesbénepiit tbaducelivabatheyiof, tthiee soEndwoniustpdr deyvige avd h
respect to humdity is inproved.
not pressed. Therefore, the anisotropic conductive film or
anisotropic conductive adhesive functions as a stable
insulating adhesive, and the effect is the same as of the
surface of active elements of the semiconductor element being
15 covered by an insulating resin. Moisture does not accumulate
on the surface of active elements, so that the reliability of
the semiconductor device with respect to humidity is improved.
Furthermore, by means of the anisotropic conductive film
or anisotropic conductive adhesive equivalent to an insulating
20 resin between the semiconductor element and the substrate
material, moisture does not accumulate on the wiring pattern,
so that there 1is the benefit that reliability of the
semiconductor device with respect to humidity is improved.
By means of this structure, the fact that the above
25 effects can be obtained simultaneously and simply, 1is a
benefit of great excellence.
The semiconductor device of the present 1invention

comprises:

a substrate material having flexible and insulating
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of this structure, the fact that the above 25 effects can be
sinmul taneously and sinply, is a benefit of great excellence.
ctor device of the present invention conprises: a substrate

The

having flexible and insulating -9 properties; a wiring pattern

adher%nce with one of sides of the substrate material; a
I

Of8pPee

affént di sposed on a surface of the 5 substrate material on

i ri . i : cti or.tion formn art, of
o pat Porp Ty Bak P LA o fhed AR ST hE S BaRater PSS et
and adhered &Qbishe azdbmbratrgamaterial; a plurality of pads form ng part of

g pattern; 10 a portion of the substrate material defining an

cor r eapaswi igoriducesh of embatpabispitd agn ext es et a&@NBeCtin

projecting on a surface of the substrate material opposite to the

BUBliteR tehaa teeiadonduahdcheltbeemti riisgdipadse, itshe oeniear:nal

n 15 term nal heing connected to each of the pads through the

By nedn§0BNeERieNsPphEd OPefOUBiRg RPaEt apbvEh@lesrinedattern,

ctar .assenhly, an opening is forned i.n the substrate nmaterial

ﬁHFﬁérdfFﬁﬁé p%??@?ﬁfegng“fhﬁﬁﬁbhs?ﬂé?QﬁdHﬁéﬁfng?]?%%nﬁxtéVHhI

adh%?@thFstﬂ%esﬁB@Q?%E%dm%Qerﬁgq'“‘r'ng pattern. The externa
i | ect ro

ntermnals proje m the surface of the substrate nateri al

to thatpdurality of pads forming part of the wiring pattern;

a portion of the substrate material defining an opening
corresponding to each of the pads; and

an external connection terminal projecting on a surface
of the substrate material opposite to the surface on which the
semiconductor element is disposed, the external connection
terminal being connected to each of the pads through the
opening.

By means of this structure, using the above described

semiconductor assembly, an opening is formed in the substrate

material wunderneath the wiring pattern, and through the

20

opening, the external connection terminals are connected to

the wiring pattern. The external connection terminals project
from the surface of the substrate material opposite to that on
which the semiconductor element is disposed. In this way, a
semiconductor device having an area approximately equal to
that of the active surface of the semiconductor element can be
obtained immediately beneath the active surface of the
semiconductor element. .

On at least one of the wiring pattern and the electrodes,

projections may be formed in such a manner as to face the
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whi ch the .sem conductor elenent is disposed. In this way, a sem conductor
device having an area approximtely equal to 25 that of the active surface
.of the sem conductor elenent can be obtained i mediately beneath the
active surface of the sem conductor elenent.. On at |east one of the

W ring pat% rn 2 d th? el ectrodes, projections may be formed in such a
manner € acdRET - 10 ot her thereof. By neans of this structure,

i cal i . WL d. el ectrod i i db
Che pr o) oct 1 onBy meARspht s hFHASHRBR: TETedbf i el miess idna dhes
) I i ] i Iy . 10 as a

ot her board neopaliBrf BHCe PRELROUER B3 AT Ied dRL Shs e A

other than thatfof thée exesemd1 ioved iy teMhihausl agee LIRSS of
technol ogy), and there is the excellent benefit that wth respect to the

moundi ng ebldeé, 10na@nt tomduct oa deMigCks ppespédbal omunrt i mgieqwdamNt S

required to _be invested in. The sem conductor device of the present

i nventi on"eé8mpedsds: ag uPWthardosdtdor i@l Podw g ea twige trig rpatittdy rEMD ned

on 15 on?pof surfaces of the substrate material, and external connection

termnal s Ulrffiﬁﬁeor{n%%E%%r SYPRSE ofthek WahstERRE ot efhal Prafe
S condih o8y S 8, PUAEY R A £l LEC SR A o

sem conduct or el enen surfaces “of ub

and the onpeobxebnfaaesp@iet i1t B GANHGRpRItCHBNt b aRbHRL PRG L PR Wi th
a certain spacing
10 semiconductor device, no special mounting equipment is
required to be invested in.
The semiconductor device of the present invention
comprises:
a substrate material having a wiring pattern formed on
15 one of surfaces of the substrate material, and external
connection terminals formed on another surface of the
substrate material; and
a semiconductor element having electrodes on one of
surfaces of the semiconductor element, the one of surfaces of
20 the substrate material and the one of surfaces of the
semiconductor element facing each other with a certain spacing
therebetween, the wiring pattern and the electrodes being
connected through a conductive resin, and a stress relieving
portion being provided between the substrate material and the
25 semiconductor element in a region avoiding the electrodes.
Since the wiring pattern and electrodes are connected by
a conductive resin, special jigs and mechanical equipment are
not reguired. Between the substrate material and the

semiconductor element, a stress relieving portion is provided,
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t herebetween, the wiring pattern and the el ectrodes being connected

t irough a conductive resin, and a stress relieving portion being provided
.between the substrate material and the 25 sem conductor elenent in a region
avoiding the electrodes. Since the wiring pattern and el ectrodes are
connect ed bﬁ ggcon uctive resin, special jigs and nechanjcal equi pnent are

J

not requi P8 BOREAT € heS SRS r &PP ks it8  hRA tdete srad camnacdion
el enent I rel.igvi p k LS provided 11 and therefore stress
appl i ed tge?héﬂgj erkg cggnegéﬁggoeberniﬁgis ten B2 re4Y evaeirhathis to
say, whengbhieong8eke?ndys) dewi ce,} S far a nted on a ci it
board, if th(1a 'Pgrrpergture o aengg\sé, 1:O”st reé(génpg)écwég&ﬁgggusog’ o? §a1tr_rcldeJH_J
di f ferenceobetveen the compératent ohahfes ™y Sxpassi vt Wis ddteafdd G t
board and the coefficient of thermal expansion of the substrate material,
tendd ng t &hei diffarerse dreleert difveecoiedf icaemtnalfsthdemal hexep&ig s ofan be
absor bed b% the stress relieving portion. In this way, the crack

8

resi stancéNgf C11gUiiebegfdrand theneeefbihcienti ot therma bexpgrowed.ofThe
region corresponding to

t | jevi ti be. i ded ly i ,
Che exter P cOMGAAIR t JRRGTAS! andtORAEST cF i ¢ 0 Rer dbe. Tiid &lnadss
i evi Q0 : | . lied to th t I
Connect | o8 CHPRRare EERINANSY PETe PSR tre S8, R e it o BT,

correspondifgskor & Neev &% &t i GPNNEE t Ml S t Vil gy
thereof, is 'gbl (ra toe}/un?:te‘is%nb%en@grﬁr@gsngﬁgt’o?ﬁée%%gk o’::&fhéelcirﬁgeéseonft

i nvéhti onth20egdepnadesonnection terminals can be improved.

The stress relieving portion may be provided only in a
region corresponding to the externa]_connection terminals and
the vicinity thereof.

The stress relieving portion serves to relieve stress

15 applied to the external connection terminals, and therefore
even if only provided in a region 'corresponding to the
external connection terminals and the vicinity thereof, is
able to function.

The semiconductor device of the present invention

20 comprises:

a substrate material having a wiring pattern formed on
one of surfaces of the substrate material, and external
connection terminals formed on another surface of the
substrate material, the substrate material also having a hole

25 _in a region for forming each of the external connection
terminals, the wiring pattern having a three-dimensionally
bent portion entering the hole, and each of the external
connection terminals befng formed on the three-dimensionally

bent portion;
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a substrate material having a wiring pattern fornmed on one of surfaces of
the substrate material, and external connection termnals fornmed on

.anot her surface of the substrate material, the substrate material also
having a hole 25 in a region for form ng each of the external connection

ent oring the ndl SoMARARGUERObrC THREIEL CATLNS (isnRBet Ponoy Erasabl af Béiang.
f d = di i || t tion, -12. ' duct
cl emont T SE0R3 T BE BRESET A uAP Be v o1 ¥er Rlins el AR SR OHad ng

el ectrodegoWhhghydrengopag¢ked . hpgthe wiring pattern; and an adhesion
| ayer between the substrate material and the 5 sem conductor el enent.

Thr ee- di nensi onal hghbenbnpday & PNSe BlEe 6OTRE I 4G £Er $0c asatd O PE MY aHo be
defornmed into the holes., and by this structure stress applied to the

ext et nal eemneonduntoer milpmkest.can be absorbed. 10 The sem conductor device
of the present _invention conprises: a substrate nmaterial having a wiring
pattern fornmedTBheesAameNs3appAdysbentt Rerdilessr are wonsrtiralc t eand oexatser nal

connection _term nal.s forned on, anot her surface of the 15 substrate .
mat eri al , tphgb i l’ai%r?ﬁ pgf’t 6 rgﬁstior{ﬁ‘eé{ plAh8 bEM® N9ohes.onaBantP I dikg & he

it A R R L B F A E R
the wiripganpabt 8b8oraed.
10 The semiconductor device of the present invention
comprises:

a substrate material having a wiring pattern formed on
one of surfaces of the substrate material, and external
connection terminals formed on another surface of the

15 ~substrate material, the wiring pattern having a plane bent
portion bent along the surfaces of the substrate material;

a semiconductor element facing the one of surfaces of the
substrate material and having electrodes connected to the
wiring pattern; and

20 an adhesion layer between the substrate material and the
semiconductor element.

By means of the plane bent portions, stress applied to
the external connection terminals can be absorbed.

The substrate material may have a hole in a region

25 corresponding to the plane bent portions. In this way, the
plane bent portions are more easily deformed into the holes,
and the stress absorption is improved.

The wiring pattern may have projections, and the

projections and the electrodes may be connected through the
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20 an adhesion | ayer between the substrate material and the sem conductor
el-enent. By neans of the plane bent portions, stress applied to the
.external connection term nals can be absorbed. The substrate material may
have a hole in a region 25 corresponding to the plane bent portions. In
this way, th l.ane bent portions are nore easily deforned into the hol es,
and t he SPPQEEC§B¥8r6?§6H'iS i nproved. The wiring pattern may have

i i , i i ) d be. d
Phrough the -1 cauleft e 208 ERintRFisns! B P Lamhitts orp o ne
proiECtiOeseerbB@F,3|ﬁPEHOQPsceW&B¢na-§EH& Wedd) behuean dhe » 4o

| R
substrate material and the sem conduct or éﬁggent, a stress relieving 5

portion caatbeitornedi e eemddohidve tbesidlddhte ansdniesat MPiieving
conducting film and may be applied in planar form between the substrate

mat e¥i al aadtihe seni bendocmed.el enent; and conductive particles included
in the anisotroRic conducting filmmay be 10 pressed between the
proj ections andPEhé BT IyEesr €¢I Richrgvde camdadtisonrophe annsutatopiac

G sper sed i P RS B4 BaraPBETRAGH AR | 1 &1 AWy R g bdea. 15
proj cti one ende ne 2boe P Saes ShHa ST thrci SRR Her e47Y THBRUBHA | ve
resin serpgstie1peovheeuaendynt tAB anisotropic conducting film may be
10 pressed between the projections and the electrodes to achieve
conduction.

The anisotropic conductive film comprises a resin in
sheet form with a conductive filler dispersed therein, and can
be made'conducting simply by being bressed.

15 The conductive resin may be provided only in a region
corresponding to the projections and the electrodes and the
vicinity thereof. .

This conductive resin serves to provide conduction

between the projections and the electrodes, and by being used
20 only in the minimum required quantity allows the materials
cost to be kept low.

The semiconductor device of the present 1invention
comprises:

a substrate material having a wiring pattern formed on

25 one of- sides of the substrate material, and external
connection terminals projecting from another side of the
substrate material;

a stress relieving portion\provided on the one of sides

of the substrate material;
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between the projections and the el ectrodes, and by being used 20 only in
the m ninmumrequired quantity allows the materials cost to be kept |ow.
_The sem conductor device of the present invention conprises: a substrate
material having a wiring pattern formed on 25 one of sides of the
substrate material, and g tgrnal connectlon termnals projecting from

anot her side of t ABMSABSHFEPE nRi&PPAK. Rrayided rali edi RPHFtqton to
Drovt ded SaohUg S ln, L 085 eile RS RBAEN Sy B Bk s Fieiay o

sem condu@for"ef Vrdet
substrat eppRtgphal ghhe stress relleV|ng portion; and a wire electrically
connecting the wiring pattern and the 5 sem conductor element. Since the

Wi ring patternai®ipéoyiget doathe comasd tinsitte wieihgepsxteFRangaHEeCt i on
termnals, the wiring pattern is not exposed to the exterior. The

relléV|ngsem1SDndssto$ edemeeted by the stress relieving layer. 10 The

substrate nmateri al have a hole in a region for formng each of the

ext er nal conne§ﬂﬂéﬁ t%ﬁﬁ#h%]%g R&ki@ﬁﬂw1ﬁgDrpdﬂﬂ@ﬂnoﬁa?h@mﬂﬂpas1te side
bent. portion ente e hole, and each of the

t hr ee- di si,onal | { n P

gxt er nal ﬁg‘@ti d?\;tetré}arﬁ ARy Yo Uﬁh%%ll dn the VAFABIdPREASIrENAIS y
1 t 1 1 1

ent por 8@ Oe:?grffé' (’g‘éac%s ?Ifw 'Bxst'er%d'ressTﬁg '%}Pé/vsbrbg 20f cSLEess is

t hr ee- di nensi nt por i ons can be ev
achieved by the stress relieving layer.

10 The substrate material may have a hole in a region'for
forming each of the external connection terminals, the wiring
pattern may have a three-dimensionally bent portion entering
the hole, and each of the external connection terminals may be
formed on the three-dimensionally bent portion.

15 By means of this, stress relief by the
three-dimensionally bent portions can be even more so
achieved. |

The method of making a film carrier tape of the present
invention comprises:

20 a step of providing a metal forming a wﬁring pattern on
a substrate material having flexible and 1insulating
properties;

a step of forming the wiring pattern from the metal,
including a plurality of leads; and

23 a step of forming a separate opening in the substrate
material in at least a portion of a region overlapping each of
the leads.

According to this method, there is no difficult step of

handling the tape with the unhardened adhesive attached, but
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The met hod of nmaking a filmcarrier tape of the present invention
conprises: 20 a step of providing a netal formng a wiring pattern on a
.substrate material having flexible and insulating properties; a step of
form ng the wiring pattern fromthe netal, including a plurality of |eads;

d 2 f f t th bstr at t |
ALl cast 3NBorArs [ BARALSEnAGIErI MR M AN B Of nEnP oadhe SAYGOr ng o

i dl h th
Lﬂ'hirH‘Ztnﬂ?igfnaﬂ%?%@eai‘tﬂ?%ﬁeff i ‘me1EP fampRRRThe Rakara e dtharh
har deni ngngk b@@naglﬂ%‘ﬁbH@d' STh P&Pb?ﬁedt ng @ééﬁéeth JE Harkd hdnandcﬁglthe

wiring pattern has been attac ed erefore egree, roug

can be upedussdd hhe PROCEBScESsSNPS Mot 1Rl t6@, tERttAErEhd S tE the
benefit that the process freedom of the process formng holes is

i ncr gasedbenaftifi $hadythehpratdess tiesedomedf fihenmrocd sy ftapei mamdies

fabricated. In the nmethod of naking a filmecarrier tape, the step of 10

forming thé8 WETRESEEttern may include a step of half etching tpe ﬁnring
attern excl udi | east art of the lead [f the portion of the

\FI)VI ring patter n'IQxEﬁual‘?’lﬁya ﬁhé?tab@fve tdﬁé%& efy TAAM AR 69Br t2PR G at e
material ikgp §thT§hed to half etching, the excluded part remains as
proj ections. this way, in a single operation, there is the benefit

that projecti 9AstR@NMBEnBASHE YmARYI A§da OPi TRecA¥ F 189 £Ad €™the step of

10 forming the wiring pattern may include a step of half etching
the wiring pattern excluding at least a part of the leads.

If the portion of the wiring pattern excluding a part of
the wiring pattern over the substrate material is subjected to
half etching, the excluded part remains as projections. In

15 this way, in a single operation, fhere 1s the benefit that
projections can be easily formed on the wiring pattern.

The method of making a film carrier tape may further.
comprise a step of gold-plating the projections after the half
etching step.

20 According to this method, at the time of bonding with the
bonding pads (aluminum electrodes) formed on the semiconductor
element, the gold plating formed on the projections can act as
a gold supply material for the gold-aluminum alloy which is
the bonding material without providing a bonding material.

25 Therefore, there 1s the effect that the subsequent bonding
process 1s greatly simplified.

The method of making a semiconductor assembly of the
present invention comprises:

a step of preparing a film carrier tape, the film carrier
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The nethod of meking a filmcarrier tape may further conprise a step of
gol d-plating the projections after the half etching step. 20 According to
‘this nethod, at the time of bonding with the bonding pads (al um num

el ectrodes) fornmed on the sem conductor elenent, the gold plating forned

' i : | d Ly. ial for th | d- al um
a1 oy whi aRoee R O ng e RS ORBRY 1 T odd vy B BORGI TRF WA 18l

25 Th f h i ffect t eq ondi n process is
areatty st ol oP o e oo o g B SR i o e ch N oS he

" maki'hg a sem co ass

present | puenbiran 6OMPFiS¢Ag. % SUPRLGL PLEPT NG eldlsl | BLAABELEN 1P L

filmcarrier -16 tape conprising a substrate materi al a wring pattern

formed onsemecohdsicdtes eflembetsahdt aapedmaethalan tdret avid NG ormdd € dh
conprising a plurality of |eads connected to a semconductor element and a
pad havi ngeéméﬁﬂer cenmedt i ont & tat hy nali tncedah med ititeegi abliy, wig h
each of the Ie% connection Eortion of each of the leads with the

sem conduPHPe gﬁ@ﬁgﬂprﬁépﬁgoﬁ QHP&(TmﬁhéeégﬁsWFéhetm®$&ﬂmkﬂOHQQQﬁ9r )
d h Jpst i al i n nin or. formng the
oxtornar 23RREt oRBYBR L AUReEBYS ks PRYL"S tg%ﬁ?f%sﬂ?%‘?hbﬂo'&%e 0; a
f bhih PRI l~ect ! C : i ting
eghon of SCheCueR o 2R R Syt i 2fe PRELEPTAYThALI g BY Sraitialh O,
which thefeoirming pahter axtesnhor nedhnandidh atstRPn®f edectdi GddMion

connecting the wiring pattern and
10 corresponding to the pad;

a step of positioning electrodes of the semiconductor
element 1in a mounting region of the wiring pattern on a
surface of the substrate material on which the wiring pattern
is formed; and

15 a step of electrically connecting the wiring pattern and
the e1eétrodes.

According to this method, there is the benefit that a
method of obtaining a semiconductor assembly can be obtained
such that as far as possible a conventional TAB (Tape

20 Automated Bonding) production 1ine and existing technology can
be used, enabling the burden of equipment and the burden of
the development of special technology to be lightened.

Furthermore, the connection portion with the
semiconductor element by the leads, being the most important,

25 is not within a hole, but can be formed on the substrate
material, for which reason there is the benefit that a
semiconductor assembly can be obtained such that during

semiconductor assembly fabrication, even if an external load

is applied to the 1leads, bending of the 1leads can be
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the el ectrodes. According to this nethod, there is the benefit that a

met hod of obtaining a sem conductor assenbly can be obtained such that as
far as possible a conventional TAB (Tape 20 Autonmated Bondi ng) production

| ine and existing technology can be used, enabling the burden of equi pnent

dthe b foot I t of jal technology .to be |ightened.
Rort hor PSR gy BetRAR oy i e G ThOThE. beBRTagndbiatod dlathal 2 the
| eads, bei t t d , j t. wi.thi 0 ut can,_be
formed on CeRe ean PacETLorigtort 2dektEly AT b e fad S erlt
that a sewisdarndudingr assewhby ¢andse ghbai PRE SHERAIRGt I NDf  the

sem conductor assenbly fabrication, even if an external l'oad is applied to
t he | eads semdcdindgcdb rt led emeads icarave i edl dutr eeiradeTtherefore, there is
the benefit that a nethod of obtaining a sem conductor assenbly can be

obt aPned such PH&Iecidsins caiyndeoff orimed ead<a tarie adte drendi fngt lpeadsi ofng he
seniconduct%r elenment is carried out accurately. 5 Projections nay be
formed onPAtIRERS@N6hetRR € HRCHIPHRE 1Pasuen artRAMRr efBcttPod@sd nthauch a

f f.h f: d th t. f electr.ical connection
Ty be - aghTElad ) e AH 1 B Shewy OBl e AB5EHE T NRE tode e LR
br o] oot | oncPiByet bhCtiie ol 1021 S AN Rl FTRBL b8 1 o ringy
pattern andréhecpaedesn ¢hetwanpiat oF &he SemieBAEUELBr e?{erﬁé*ﬁf‘tt@e"tﬁme N

substrate material by heat and pressure can be very greatly reduc
t hi $0way, paogesitdonduct or assenbly of

For example, if ultrasound is used for bonding the wiring
pattern and electrodes, the damage to the semiconductor
element and substrate material by heat and pressure can be
very greatly reduced. In this way, a semiconductor assembly of

15 high reliability can be fabricated.

Before the step of electrical connection, an insulating
fesin méy be provided between the wiring pattern and the
semiconductor element facing the wiring pattern; and
after the step of electrical connection, the insulating resin

20 may be hardened.

According to this method, since an insulating resin can
be provided beforehand by a method such as painting or
printing on the opposing surfaces of the film carrier tape and
semiconductor eiement, an optimum insulating resin and an

25 optimum application method can be selected. Then there is the
effect that the effect according to the objective (for
example, putting emphasis on reliability or putting emphasis
on reducing cost) can be selected beforehand.

After the step of electrical connection, an insulating
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15 high reliability can be fabricated. Before the step of electrical
cennection, an insulating resin may be provided between the wiring pattern
.and the sem conductor element facing the wiring pattern; and after the
step of electrical connection, the insulating resin 20 nay be hardened.

. e " i X X X be. C ded
Do or ehandesyhohay R 18 1eR tBEARH P bl “%@fﬁ%éﬁgfﬁ?” Wi @q&?péé@n

i : i 1 t Or. t,,, .an opti mum
Sheu ar; nand, e’ S ERRKLEY or*RT iR FRRIAAN NS W s YR BA T teR ol b Then

there is the atteelinbattd henwsfRetnagcondi rﬁ%t;?oéé‘?bpfj gt ia\ﬁgﬁ(tfotr e

exanpl e, putting enphasis on reliability or putting enphasis reduci ng
cost) canshmeselrecesd haf dnelvamy.enAfitoera 1t ke t3ioriw xoff 1elpaihipc alo wraninget i on,
an insulating 18 resin may be injected and hardened between the wring
pattern AR&Temerseni ¢bAAact ghea RASGES $ Beg ngealepmémt ngf prat telrim - okciqor di ng
to this nethogp it.is possible to adopt the sane process as in
convent i offgHn Fpﬁoﬂﬁxaff?ﬁgﬁh?%sﬁﬁbﬁ? ngno @ﬁWT&ﬁ%#%ﬁ@ﬁnVWRﬂfﬁQ%T?ment
rocessi ng.equi for flip-chip nmounting is already installed, no new
anestnen?siﬂgggg?ghént is required. The step of electrical connection nay

e GO eved by ThBestaphbi caliery fha oabnABe: PEESHAY S SRR Gy 0

pattern 10 and the electrodes fromt srde of e W ri t he
side of thpp3eohtIBHUGIOMItENERY - p PSSOl Bé NBetRebRi $hBELAGY ngt e trAGESS of

el ectrical connection is alnost the same as the process in conventi onal
10 and the electrodes from the side of the wiring pattern or the
side of the semiconductor element.

According to this method, the process of electrical
connection is almost the same as the process in conventional
TAB mounting. Therefore, where the processing equipment for

13 TAB mounting 1is already installed, no new investment in
equipment is required.

Anlinsu1at1ng resin may be provided between the wiring
pattern and the semiconductor element facing the wiring
pattern before the step of electrical connection; and the

20 insulating resin present between the wiring pattern and the
semiconductor element may be hardened simultaneously with the
electrical connection by the step of electrical connection.

According to this method, by the process of electrical
connection, the insulating resin is simultaneously hardened,

25 and therefore a separate step for hardening the insuﬂating
resin is not required. Therefore, by reduction of the number
of steps, the ease of fabrication is improved, and the

semiconductor assembly cost can be reduced.

The method of making a semiconductor device of the
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TAB nounting. Therefore, where the processing equipnent for 15 TAB nounting
is already installed, no new investnent in equipnent is required. An
insulating resin may be provided between the wiring pattern and the

sem conductor elenment facing the wiring pattern before the step of

efectrical caonnection; and the 2Q insulating resin present between the
wiring paPt&°§"dnd WEE T 190COBRAUSEST el ement may be har dened

i mul ly ' : iqn by _th | i cal
Connecti on. - AvBopdrRo T EHTE 1€ d TR SBire YR oXabd ENEPEElm T e
connect i Ofaplhec dmi$td SEAqJar 8I0% 1%t MHhE8RPQYSIh s dgRedng. gpﬁantg'{ﬁjrn

therefore a separate step for hardening the insulating resin’i

required. fomewefl one ony ofedlictason foft Hhasubgtrerte ofatdeiRsl, tie aasei iy
fabrication is inproved, and the sem conductor assenbly cost can be

reduted. PhAdtegnhododpriakhag & sehiohtiuct @f déeiade otohhected9 ter esent
i nvention conprises: a step of preparing a filmcarrier tape, the film
carrier ©&fdCOAINCISING18Mentserdta Pafdehaul namn exieiny panraat idror med

f i f th bst r at t jal, t iri tt i Si
o otural i 15D heda ATE ot HEREER TFES TALRY cuiidhe SACRT Beniiendeadsan avi ug
t i o i i cal |y, it h, of. th
oads Ca CooRBEEToH B8r 1S FXadlof MK eplsidl h ind Ak iR ftiR o
el ement beiemeadhepednyo hHResEAS £3t etABL egiFbt f 9rbe i SHPPPr gy, @nd the

substrate material having an opening for formng the external connection
terddnal aupaopdeidti @md cve esywat aige tmatbeipadhaving an opening for
forming the external connection terminal at a position
corresponding to the pad;
a step of positioning electrodes of the semiconductor
element 1n a mounting region of the wiring pattern on a
15 surface of the substrate material on which the wiring pattern
is formed;
a step of electrically connecting the wiring pattern and
the electrodes;
a step of providjng a conducting material in the opening;
20 and |
a step of stamping out the film carrier tape into a
piece. |
Since there is a step of providing a conducting material
within an opehing provided 1in the substrate material
25 underneath the wiring pattern, a method is obtained of
fabricating a semiconductor device having an area
approximately equal to that of the active surface of the
semiconductor element, directly below the active surface of

the semiconductor element.
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a step of positioning el ectrodes of the sem conductor elenent. in a
meunting region of the wiring pattern on a 15 surface of the substrate
.material on which the wiring pattern is fornmed; a step of electrically
connecting the wiring pattern and the electrodes; a step of providing a

onduct i terial .in. t ing; .20 and a step of stanping out the
filmoarrier t4P8 SHER &7 REbE 4 G EAG HEPRANG T anG: BBtEf T Al oTRi Mg 2

conductin tepigl: s fhin ; [ rQyi.d in the substrate material
25 under nggtgﬁ ?ﬁe@v@?%‘mng%gtﬁgra%%g %ttﬁogxfsgggbgpéeds%rg Bkﬁ‘?ﬁ]aﬁiar{ge a
seni condugtighodeyi 68 RAYI Bgeﬁﬂn@r,e%ndalﬂléraqx'i%aéﬁlpﬁ1'%%“.6" to that of the
active surface of the sem conductor elenent, directly below the active
surface of thacsemddendugas othekemtthod,20aTher step 19 nRr ovi @t Ngot Nehe

conducting material nmay be a step in which flux is applied to the opening,
sol der baPp&nang, dpdgesetiadhst Aecopeapagedanantieadat siapgdp eied Acaorai ng
to this nethod, after applying flux to the 5 opening, solder balls are
disppsed,rﬁﬁH1ﬁea9fi§WQ¢ﬁﬂieﬁf%ﬁﬁﬂad feSHRCIagPMmhieAMeRaésnad f cariredrltd on
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and results in a method of fabricating a semiconductor device

10 of high reliability.

The step of providing the conducting material may be a
step in which solder cream is applied to the opening, and then
heat is applied.

According to this method, since after applying solder

15 cream to the opening, heat is applied, by comparison with
solder balls, inexpensive solder cream can be used, resulting
in an inexpensive method of fabricating a semiconductor
device.

Projections may be formed on at least one of the wiring

20 pattern and the electrodes in such a manner as to face the
other thereof; and the step of electrical connection may be
achieved by the application of ultrasound to the projections
from the side of the wiring pattern or the side of the
semiconductor element.

25 For example, if ultrasound is used for bonding the wiring
pattern and electrodes, the damage to the semiconductor
element and substrate material by heat and pressure can be
very greatly reduced. In this way, a semiconductor assembly of

high reliability can be fabricated.
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step in which solder creamis applied to the opening, and then heat is
applied. According to this nethod, since after applying solder 15 creamto
.the opening, heat is applied, by conparison with solder balls, inexpensive
sol der cream can be used, resulting in an inexpensive nethod of

[ [ ' devi ce. , Projecti : f d t | t
one of the w15 BB A9A G T nENG BEBPBAGS IFHEBIRNa A ARUIed o
f h h v - f. el i cal ti y be
ahi oved b41°t RRONARPESEY BRY SERBpRUHS®: BRVILES: of cctions. rom the si de

of the wiring pgt t,ﬁgdh@_ro%thﬁisdestqfudthPre,Seﬂ‘é%%ﬁqi!dmvﬁrtf?l ?maﬂtign? 7

exanple, if ultrasound is used for bonding t wring pattern

el ectrodepackhged4088¢ temibendesioondectos meletEataan grbsdriatey nes eri al
by heat and pressure can be very greatly reduced. In this way, a

seni gondu@Pdr iasedenbafpdofeven ghf urcitieabi Iciompacametss. bdbr acaiealrd - 2di tFhe

nount ed bo?rd of the present invention has nmounted the above descri bed
sem conduft 6F tH8P1€e COBPORERAS BPUPRRE Sanudeureh1&vissard with a chip size

i .devi. d hjgh d i is. 5 obtained,
packase (CS0) SHE CRIgNe B €ovige FOHAREY, 1 NLgE, domeLLy, 503 oRitned.
can be achhéﬁ?ﬁorﬂ%seltﬁﬁt LBBLVe u@%%wggﬁt m%n&'é@y%[ggiﬁm I nvention

i ncor porates the above described nount board. s of this structure,

a gﬁa(rjcein\év: w ?Ssqhinteaﬁiszeof 1@nRackag’ diaid, semearausi o dgvichgpmaiiied at
10 package (CSP) semiconductor device mounted at high density is
incorporated, and particularly for a portable electronic
instrument or the like, an ultracompact lightweight result is
achieved.
The method of making a semiconductor device of the
15 present invention comprises:

a step of forming a wiring pattern on a substrate
material having holes, the wiring pattern passing over the
holes; |

a step of opposing the wiring pattern formed on the

20 substrate material to electrodes of a semiconductor element
with a certain spacing therebetween, and connecting the wiring
pattern and the electrodes through a conductive resin;

a step of 1injecting a resin between the substrate
material and the semiconductor element, in a region avoiding

25 the electrodes, to form a stress relieving portion; and
a step of forming external connection terminals on the
opposite surface of the substrate material from the wiring

pattern, connected through the holes to the wiring pattern.

By means of the conductive resin, the facing wiring
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‘incorporated, and particularly for a portable electronic instrunent or the
| +ke, an ultraconpact |ightweight result is achieved. The nethod of naking
~a sem conduct or device of the 15 present invention conprises: a step of
formng a wiring pattern on a substrate nmaterial having holes, the wiring

tt ing over, the _haoles; a step of opposing the wiring pattern
Pgrnggnogggﬁg QQO%ESbEtPQFéoﬁﬁﬁeﬂfglQQPWQQJ ’odé§g6T1§ s'éhi ctadid

el enent gﬁgqrgsgeqbqﬁggqﬂgch?gtggﬁrq%e;gﬁﬁgz and connecting the wiring

pattern and the el ectrodes™t ugh a conductive resin; a step of injecting

a resin betweenhbhemsusdr & maRtinGi 84  adkh tdbh AR SONAUGLRE EhEMBHe (0 2

region avoiding 25 the electrodes, to forma stress relieving portion; and
a step of presenngiexteartnan compedisiegn term nals on the opposite surface of
the substrate material fromthe wiring pattern, connected through the

hol 8 to the weri®tepatafer A0rBy ngeads wir ime eatdeoti venr esi raub st tfeaci ng
wring -22 patt?rn and el ectrodes are caonnected, resin is injected, and a
stress relMA&¢IAg 'pdaM 1619 i RO 1R% nedNeTME Midth R bte akPags Angepvesndid or
devi ce th%i% .present invention conprises: 5 a step of forming a wiring
pattern on Sibstrate material havi ng hol es, the wiring pattern passing

Che’ ho'es ana Brgt6PLBY, By DHENLE, RN g P PR ¥aRAHY 16 ©
the holes and the vicinity thereof only, forming a stress
10 relieving portion on the wiring pattern;
a step of providing a conductive resin on a portion of
the wiring pattern;
a step of connecting the wiring pattern and electrodes of
the semiconductor element through the conductive resin, with
15 the stress relieving portion interposed between the wiring
pattern and the semiconductor element; and
a step of forming external connection terminals on the
opposite-surface of the substrate material from the wiring
patte}n, connected through the holes to the wiring pattern.
20 Since the stress relieving portion is formed only in the
region of the external connection terminals and the vicinity
thereof, the materials used can be kept to a minimum.
The conductive resin may be provided 6n1y in a regidn of
the connection of the wiring pattern and the electrodes and
25 the vicinity thereof.
Since the conductivg resin is used to connect the wiring
pattern and electrodes, by providing it only in the region
where 1t is required, waste of materials can be avoided.

The method of making 'a semiconductor device of the
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10 relieving portion on the wiring pattern; a step of providing a
conductive resin.on a portion of the wiring pattern; a step of connecting
the wiring pattern and el ectrodes of the sem conductor el enent through the
conductive resin, with 15 the stress relieving portion interposed between
t he mﬁring ﬁat&etn and .the sem conductor elenent; and a step of form ng
ext ernal BOAAELL SAVEBLAPRaFE™BA T8RE - opposite surface of the substrate

material fromthe i rn, gconne r h the holes . tq the

W ring pattern% 2% |ngg:tﬁgggﬁpgssgren}ﬁbﬁﬂg&%gﬁgﬁgh L f%wrﬁ&?é%ﬂ%}q n the
region_ of malgr¢uh eraalirePIMERds Onther Windhs AUk {dve VbaLOIhY olBeragfe the
materials used can be kept to a mninum The conductive resin may be

provi ded bollgsi;n a region of the connection of the wiring pattern and the
el ectrodes and 25 the vicinity thereof. Since the conductive resin is used
to cobnnect theawstengofphendingatteeactingdesat tiey npriotiodithe hblesly in the

region where it is required, waste of materials can be avoi ded. The net hod
of making a sefi OYRRIcPHr RRATEDf thRe Wi Gr BaERET NnVdTMash eBnitieses: a

oL eP, o 8RR e 8 BT L Bl PN R 5, oI e i e
et AT LR B R, SRR 0l ORGP ERLAT P ML L
spacing tpgtebehvwann. tABdeteBReeHERI thi8uWh’ bNGonductive resin; and
10 a step of forming external connection terminals on the
opposité surface of the substrate material from the wiring
pattern, connected through the holes to the wiring pattern.
Since the wiring pattern 1is subjected to bending
processing so as to enter the holes, and since the external
15 connection terminals are formed on these bent portions, stress
applied to the external connection terminals can be absorbed
by these bent portions.
The method of making a semiconductor device may further
comprise a step of forming projections on the wiring pattern
20 for connection to the electrodes of the semiconductor element.
By using these projections to connect to the electrodes,
between the substrate material and the semiconductor element
a gap for forming the stress relieving portion can be formed.
The conductive resin may be an anisotropic conducting
25 film, and conducting particles included in the anisotropic
conducting film may be pressed between the projections and the
electrodes.
The anisotropic conductive film comprises a resin in

sheet form with a conductive filler dispersed therein, and can
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pattern and the el ectrodes through a conductive resin; and 10 a step of
ferm ng external connection termnals on the opposite surface of the
Ssubstrate material fromthe wiring pattern, connected through the holes to
the wiring pattern. Since the mﬁring pattern is subjected to bending

[ ent &L t he .hol.e and .since the external 15 connection

P;?ﬁ?ﬁ;;gggrﬁaﬁs tOHdHH ﬂﬁ§s§1ﬂgﬂy Ddr CEIRG, PIEsssd. applled to the external
connection ter g gdéﬁ J¥%5ﬁ§fgp }tﬁéyt% &ﬁ@ giég?iﬁnggg &pod of

maki ng a sem conductor evice may

proj ect i oRs 18N e {\irr It%epattth%r fan 129 tfr¥p iSO ML AN Jeo i ‘?ﬂa@ftﬁeoq

the sem conductor elenent. By using these projections to conne

el ect rodesapebébwaeand ret sadrsdd allonmtten abngnduthaasedi EOBEUsH OF eclpﬂgent
a gag for formng the stress relieving portion can be fornmed. The
c

cond tlvé1ﬂ@SI©aﬁﬁyebe'GﬂNanlQOUYODMQ camhundur t @5 eillemenandnapnduct i ng
particles i ncluded in the anisotropic conducting filmpmay be pressed

bet ween tRé’ §P8Feéppoﬁ9naﬁ9t?ﬁea]@P%c??%db%ngTh@ e 5o T oge i @orfucthieve
film conpri. sheet formw th a conductive filler dispersed

t herein, % gﬁ %rr?%i Egpﬁade conducting sinply by being pressed. The

substrate mat el al naBysbe for ppd by qutting gt & b%}' a{Pt ag[%;f&eaé:lrbﬁgﬁ%t ne

ani sotropi c con uctlve f|In1na beé in " tape forman
| ongi t udi aali sditreeticododluche n@ frijl1FR %arorrfgertﬁea%n@%dﬂﬁus i ndig or

el ement may be aligned and connected al ong the | ongitudi nal dlrectlon of

thellfil modarthieersubesteate material, and therefore the process can be
automated. The semiconductor device can also be connected
aligned-a1ong the Tongitudinal direction of the substrate
material, and therefore waste of the anisotropic conductive
film is reduced.

15 The circuit board of the present invention has the above
described semiconductor device and a substrate on which a
desired wiring pattern is formed; and external connection
terminals of the semiconductor device are connected to the
wiring pattern.

20 The electronic instrument of the present invention has

the above described circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an explanatory diagram showing characteristics
of the method of manufacture of a film carrier tape (method of
25 manufacture of a semiconductor device) of the present inven-
tion;
Figs. 2A to 2C are explanatory diagrams showing further

characteristics of the method of manufacture of a film carrier
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By nmeans of this, it is. possible to attach the anisotropic conducting
frlmalong the longitudinal direction 10 of the substrate nmaterial, and
therefore the process can be autonated. The sem conductor device can al so
be connected aligned along the longitudinal direction of the substrate

mat eri al , refare-waste _of the apisotropic conductive. filmis
reduced. Iggghim§F58§iﬁfb%aPHf%?tPﬁ% %Fe%éﬂ?“ RATHE BN HRY 14R) &ovide
descri bed been -device and a substrate on which a desired wiring
pattern ig$%§Fﬁgd?Hgﬁﬁ&égﬁérnal connection termnals of the sem conductor

device are conmegted @ bheroWis-isde tiahar Vi el ofe &l aet rdjarljrciéa'rnéﬁdége”t

of the present invention has the above described circuit board.

DESCRI PTI 6No@FngHE DRAWSNGSsEeg. ini than mephedatof y mdinagdhamuseovwb g a
characteristics of the method of manufacture of a filmcarrier tape

(nmet hod ofem25opdHatact dexi6e afséhieconesendr ineeinddpnof the present inven-
tion; Figs. 2A_to Zg are explanatory_diaqrans showi ng further . '
characteristi c§18f fhdSmdt REQSSSR&IUCA& uME ¥ of @ ITrh 1EkiCdrdri er- Ampeape

vent i ons"BRGH0S F ¢ SEeBne SRR Tonarn! altbe of! mettsr i Eape! howi ng
The presont™ SuBarronr By €y PR eharbreseRt, Fovartitbi of o fi1m carrier
tape showi ng &igecgndsshepriorst-Rectabhad of o4 actiine Hardier tape

10 showing a third step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 6 is a cross-sectional view of a film carrier tape
showing. a fourth step in the method. of manufacture of a
semiconductor device of the present invention;

15 Fig. 7 is a cross-sectional view of a film carrier tape
showing a fifth step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 8 is a cross-sectional view of a film carrier tape
showing a sixth step in the method of manufacture of a

20 semiconductor device of the present invention;

Fig. 9 is a cross-sectional view of a film carrier tape
showing a seventh step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 10 is a cross-sectional view of a film carrier tape

23 showing an eighth step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 11 is a cross-sectional view of a film carrier tape
showing a hinth step in the method of manufacture of a

semiconductor device of the present invention;
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sem conductor device of the present invention; Fig. 5 is a cross-sectional
view of a filmcarrier tape 10 showing a third step in the nethod of
.manufacture of a sem conductor device of the present invention; Fig. 6 is
a cross-sectional ViEM/Of afilmcarrier tape shomﬁng a fourth step in the

nmet hod of nanu%a turg senlcondgctor deV|ce resent invention;
15 Fig. 7 is a dPosd séét?oﬁé?s§|§ﬁp foaaﬁth?WaP %r 1 CalShifl N@Re fifth

step in tQﬁBWﬁhGOd oﬁnqﬁnpfgq%gre]ﬁf e sEQkﬁgaduqf HV&@&%?&PQIaEQ g%gafgé

i nvention ig. 81s a cross-sectional Vview o

a sixth seemicendoe tort Bed ek BBNYHACHYER pft %nv%‘?&t%%'ﬁ conduct or device of
the present invention; Fig. 9 is a cross-sectional viewof a filmcarrier

tape showing &igevest hssheprosstbectebhad oieweptif &ct UTe Mr@ier tape
sem conduct or device of the present invention;, Fig. 10 is a cross-sectional

vi ewbof aandl sesdconducitape chdp sthowiimg an t@rgﬂit fs tstpepi i nt Hehenewgtd b fof
manuf acture of a.  sem conductor device of the present invention; Fig. 11 is
a cross- sBAPUGARItURewOdt o fi$OMLaPRIestoRpedexheti ngfa rinet h Pt&seNth t he
met hod of g@gbgngure of a sem conductor device of the present invention;
-26 Fig. i ross-sectional view of a filmecarrier tape showi ng a

T msant +hvon FRg.mHinod 9T cFBOUL gk T Bl BioR gt R EH YariNe L e ' 1

present invention; is a cross-sectional view o t ape
5 and semaqndgmh@bnqnbmosh@m Bgsﬁow(?ﬁbhaﬁtépe!/é‘nmesf'@éhﬂ‘i’ e mMEdHYpcture

of a sem conductor device of the present
10 of manufacture of a semiconductor device of the present
invention;
Fig. 15 is a plan view of the film carrier tape in the
step of Fig. 4;
Fig. 16 is a plan view of the film carrier tape in the
15 step of Fig. 8;
Fig. 17 is a plan view of the film carrier tape in the
step of Fig. 12;
Fig. 18 is a plan view (transparent view) of the film
‘carrier tape in the step of Fig. 13;
20 Fig. 19 is a plan view (transparent view) of the cut-out
semiconductor of the present invention;
Fig. 20 is a cross-sectional view of a variant example of
the semiconductor device of the present invention;
Fig. 21 shows a variant example of the method of
25 manufacture of a film carrier tape (method of manufacture of
a semiconductor device) of the present invention;
Fig. 22 is a cross-sectional view of the mounted board of

the present invention;

Fig. 23 is a plan view of the electronic instrument of
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invention; Fig. 14 is a cross-sectional viewof a filmcarrier tape and
sem conduct or chip show ng an el eventh step in the nmethod 10 of

_manuf acture of a sem conductor device of the present invention; Fig. 15 is
a plan view of the filmcarrier tape in the step of Fig. 4, Fig. 16 is a
ptan vi ew_ of film.carrier tape in the 15 step of Fig. 8, Fig. 17 is a
pl an viemF§F %EgsﬁﬁﬁnﬂEJPPﬁéP”vape inthe stepof Fi g. 12 ; Fig. 18 is

| . t : : f i : ' t i t f
B0 ' 50 & EAOT02ACTY X EHboRtobRibhaTl vERY bF o) Phfn b MR S

sem condughol i taner PreeRith | SYEP! ANt tho Ahd Sof fRABTAEEATEORA AW
of a variant exanple of the sem conductor device of the present invention;
Fig. 21 skemdcandacitamt dexadkel e fofthiche reeiehad iofvendd omanuf acture of a film
carrier tape (nethod of manufacture of a sem conductor device) of the
presént inventFan; RBbgis22 ¢goasceestiereli vhav of eav bi1n hea moient erhpwar d
of the present invention; Figip23 is a plan view of the electronic

instr u_man?”gf ?Q'TQ‘?CQW%?@seﬁ Y18 & dhi24 Yird 1d sdr ostemedni di view
R RE T R R Rl R N
is a cros§h§§ﬁ%hgﬂgl viewof a filmcarrier tape
Fig. 26 is a cross-sectional view of a film carrier tape
10 and semiconductor chip showing a thirty-second step in the
method of manufacture of a semiconductor device of the present
invention;
Fig. 27 shows a seventh embodiment of the semiconductor
device;
15 Figs. 28A to 28C show a fabrication process of an eighth
embodiment of the semiconductor device;
Fig. 29 shows a variant example of the fabrication
process of the eighth embodiment of the semiconductor device;
Fig. 30 shows a fabrication process of a ninth embodiment
20 of the semiconductor device;
Figs. 31A and 31B show a fabrication process of the ninth
embodiment of the semiconductor device;
Fig. 32 shows a variant example of the ninth embodiment;
Fig. 33 shows a variant example of the ninth embodiment;
25 Fig. 34 shows a variant example of the ninth embodiment;
Fig. 35 shows a film carrier tape used in a tenth
embodiment of the semiconductor device;
Fig. 36 is a partial enlargement of the film carrier tape

shown in Fig. 35;
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and sem conductor chip showing a thirty-first step in the nethod of

manuf acture of a sem conductor device of the present invention; Fig. 26 is
.a cross-sectional viewof a filmcarrier tape 10 and sem conductor chip
showing a thirty-second step in the nmethod of manufacture of a

sem conduct or devi ce_of the present nvention;. Fig. 27 shows a,  seventh
enbodi nent of ?Hg sgﬁiggﬁﬁﬁéf§ﬁm1&@ﬂd@§;prlge#ﬂ§§.gégﬁﬂﬁétQQCF%H&W§¥e

fabricati@q1mreg¢$599fgggggﬁgphﬂ 1%”qu%gﬁﬁ% fdtﬁ .sem conduct or devi ce;

Fig. 29 shows a varian e of the i"cati"off ~’process of the eighth

nbodi ment  of i in&e e x afipd: h R Gl
enbodi nent of Ehg seg %%W‘éCtaorva‘?q\é:cn@ttGexanipg.e I shows i fialyy Cpgaltr‘gtgifbrblA

process of a ninth enbodinent 20 o he sem conductor devi ce;

and 31B shbowa fiabFiigat 86n process of the ninth enbodi ment of the

sem conductor device;, Fig. 32 shows a variant exanple of the ninth

enbodi nent; FFd9.33%hehewa \aar¢ ancuékamolag dofon hehricht hi £mhodhivedt ;a 25

Fig. 34 shows a variant exanple of the ninth enbodinent; Fig. 35 shows a

filmcarrPBNIEQPEUGLRH ARVACEeAPR 1 YaRSodNReRT 6L Nthd Ny eRitdoRduendr devi ce:

Fig. 36 is a pattial .enlargenent of the filmecarrier tape. shown .in Fig.

35; -28 Fig. 3?q§hoﬁg fdéﬁ%(ﬁﬂuﬁéé%fr%%b?cé”PgBPWEQFeHBHépﬁﬁdtW@thfﬁ m

carrier tapec-gh ' i g% - ahd 36, . Ei 8 shows. I anpl e of a

SPne bent p8§t ?\gﬁbda{s]rhd;m%ﬁi nv?’rﬁ(%f? :i% m&lftedd SNO¥R BoNBIE RO YR
applying the present invention.

10 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is now described in terms of a
number of preferred embodiments, with reference to the

drawings.

First Embodiment

15 In this embodiment, tape automated bonding (TAB)
technology is used in implementing the fabrication of a
chip-sized semiconductor device. In the process of this
embodiment, as far as possible an existing TAB production 1ine
and existing technology are used, reducing the burden of

20 equipment and the development burden of special technology,
and fabricating a chip-size package with high reliability,

while increasing the yield.

Principal characteristics of the embodiment
Before discussing the embodiment in detail, principal
25 characteristics thereof are described with reference to Figs.

1 to 2C.
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5 Fig. 39 shows a circuit board on which is mounted a sem conductor device
applying the present invention; and Fig. 40 shows an el ectronic instrunent
_equi pped with a circuit board on which is nmounted a sem conductor device

appl ying the present invention. 10 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

h i Lani descrjbed i f mber . of f d
enbodl ments, WPy Shcerd o TR & aRRIS TR Be ARBLUITARE SEIT T his
enbodi mentin WE@@haﬁ?@UBtf@QiBéadéégtém‘%peﬁ?gﬁ@‘?' oG | B tug‘?’d flhmole a

i npl ementing the fabrication of a chip-sized sem con e. I'n the

process of eshins ingmicddiomento 1 east X afna@s ®Os6hbi &1 apueXinali Be FABmMYPAUCt i on
line and existing technology are used, reducing the burden of 20 equi pnent

and the défaMApRENt BNHebhbdugipebiodle st eaiperi iogy, foand off mbnige atx trey raa 1
chi p-si ze _package mjih hlgh rfliabilityd whil e increasing the yield.
Printi pal CBHaPSgﬂer‘i BrBEN3] S{ hel 2RI A apeRSterai Eemed My tatehing

enbodi nent. i il incipal .,25 characteristics, thereof. are descr.i bed
with ref epgngegﬁ)g# gfs1.0H1 413%2(?” t?"A.é)ogf‘?&\/vlzfrfénn?itg?‘h(i‘{’“"ohn d Wibstrate of
a polyimde fi 4045} i I OV ert,ai n eni_ngs,- Suc s, for
exanpl e a resrm%nfgg?i‘em %g[ngrjgg n\ét ngg%ntsgggl’ g(t?lt%’rm?yr}g%esg%dr ge%dass
requi red) (5aad twougbahol emd openimg fror, T PRAENGEXAEYNAL T EHRANEGHHPN

termnals), is provided a pattern forned by etching of a copper film (The
t hrough hBreseatéonst edotwrmal Fiopnredtion terminals) formed either
10 integrally or separately, a plurality of links (57a, 57x, 57y,
and so forth) mutually 1linking the 1leads (and pads), and
suspension leads (TR1 to TR3, and so forth) electrically
connecting the frame and leads.
It should be noted that it is not essential that the pads
15 are formed with electrically conducting projections (external
connection terminals), and according to requirements projec-
tions may equally be formed on the mounting side, that is, on
a motherboard, for example.
Even in the case that the pads are formed with
20 electrically conducting projections (external connection
terminals), they may equally be formed in advance when the
tape is formed, or at a later stage, such as for exampie
during the formation of the package, or at a later stage.
The extremities of the leads (54a, 54x, 54y, and so
25 forth) are arranged to conhect to the IC chip (semiconductor
element), and are sometimes termed "fingers." It should be
noted that the fact that the 1lead 1is connected at its
extremity to an IC chip is not an esséntia] part of the.

present invention, and the connection may equally be made at
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This pattern conprises a frane 59a, 59b, and 59c, |eads (54a, 54x, 54y, and
so forth), pads 55 having conducting projections (external connection
termnals) formed either 10 integrally or separately, a plurality of |inks
(57a, 57x, 57y, and so forth) nutually linking the | eads (and pads), and

[ f h), . el | I [ h
Frane and® G304 O\ Ol diieq AR T BN 1thes SRor GCoht i ol that {he pads
f d t
connecti on terAnal T} anacRdmEpEy e Y RiRRPE TR P TRRESd T ons g

equal l'y b@oﬁ@ﬁmﬂ@eoﬂ1Uhﬁ10Duahbngsshd?reéh@ﬁd'51n°&th@rrW5FE%t) hudrpr
exanpl e. Even in the case that the pads are formed with 20 e1ectr|cally

conduct i ngher ejhedtd @Todend efra sohoest tha stepniinak)icht keyr irrye reaual |y

be formed in advance when the tape is forned, or at a | ater stage, such as
for exanplférmegr |Urﬁ\§1ﬂh@fft@rrrrfttheor$t@fp tOI'fe qmmea:g@orortcatara IGatarimt agee The
extremties of the | eads (54a, 54x, and so 25 forth) are arranged to

connect t 1Pﬁ§rléscﬁPﬁp@§ ﬁﬂb@ﬁdﬁ@@oP°1éU@m9ﬁ)fV@hd are sonetines terned

s ot en 1y Mo Sahete wllT G p4REiRACRY | AR asBa Tt e ©
I nventioncoaR@clia® Cf’é‘n%‘ﬁ' PO M £ akakloy rlagilemiﬁj? %tu&po?fﬂce% pgg,t '@éHrPJ the

| ead other than the extremty. this enbo finger
ternlnateddaerbhetopqh¢|@bdq1m1b@1$QJmand is afree end. In other wor ds,

t hrough the whole process frombefore the step in which a finger is 5

forded until aftiecet keest apm dhec mtregctdfore drmemnt ilo® ahfi pthe hleead to the

IC chip the previously designed finger position is maintained,

accurate positioning of the lead and the IC chip is possible.

As described below, it is not essential that the finger is a

free end, and 1t may extend outward from a CSP end 27 (this is

15 the boundary for cutting away from the polyimide film) for
direct individual connection to the frame 59b.

However, 1in the case of this embodiment, in order to
carry out electroplating in a single operation on all of the
plurality of leads (54a and so forth) which are formed on the

20 electrically insulating film of polyimide or the like, it is
necessary for all of the leads to be connected to the frame
(59a, 59b, and 59c). Here, in this embodiment, the plurality
of links (57a, 57x, 57y, and so forth) are disposed within the
area of mounting the semiconductor chip, and link a number of
25 leads (at least two leads) within the area of mounting the
semiconductor chip, and through the links (57a, 57x, 57y, and
so forth) electrical connections to the frame 59a, 59b, and
59c¢ are.made. By this means, by connecting the frame 59a, 59b,

and 59¢ to a cathode of for example a battery 29, electroplat-
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finger is supported on the polyimde film In other words, the portion of
the lead (finger) to be connected to an IC chip electrode is supported by
"being adhered to the polyimde film 10 Since even in the step of
connection of the lead to the 1C chip the previously designed finger

position i int ai_ned accurate posit.ioning of the |ead and the |C chip

i S poOSSi bI@gn%Lsttﬁgs&Qihgé’&%Bél 8\?1,% tern 4 rﬁ’gtuog@@eﬁheal]ecar% a(tsﬁj'é‘ BN is a
free end, iyt YhEX - gt d; fr - (this, i e
boundary 1o (00 FAREEERE 188 JBE A §irgm?%§§$i Wr%ﬁ}éﬁ d Irstecstsn‘%]‘ﬁa‘i \rhed_ual
connect i onotedt heafktr ame 59k e aHeWe RN tit gl Rt eC aehh iQfo ddlicst o ™RGGig™eHng i N
order to carry out electroplating in a single operation on all of the
pluralitytbe |'esmisn{bdm am@asoofora hyingileh B e chdpifedbetht e rd®spond
eIectricaII% i nsul ating filn1%gﬂpolyinide or the like, it is necessary for
al | of théubgdastialpy tonhlRetGIP taid Ry Pudrs nedsba, a 590t -dash Sbi)e iter e,

in this epbodinent, the plurality of links (57a, 57x, 57y, and so forth)
are dispo éd-wi'thin the area of nounting the sem conductor chip, and |ink

a nunber of 25 d (o t ot |l e ) wi-thin the area of younting the
seni conduct or \(':Vhlsg Starﬁeg %b\rﬁgggh(s?%é I?ﬂis \(@ 72, ¥R, S§7y€°%‘i{b) %ef(ﬂ%l h)
el ectricahypgBReG t Oa, a 1@ 4T i's
means, byh80%%20??#3@%%&?@5Egg,%ugd’éwa@zﬁody 5gget§%§m é’?‘ﬁddce{%ogfeetf%oeﬁrh
exanpl e awbant ehe A%sudlagctngop idtm, -$d thgt othéhecagadysuar, matxt ersyy,

including the |l eads (54a and so forth) can be carried out in a single
opetht i onandt sghbul th ber emetled ttrhata tllye i'saled edf. foust dng 4 tempsEmd azarduct or
chip" and the "nounting area of a single |C chip" both correspond
be carried out™in a single operation, and does not complicate
the fabrication process. It should be noted that without
cutting out the 1nsu1ét1ng film, in order simply to provide
electrical isolation of the leads, it is sufficient to cut out
15 the 1links. The 1links (57a, 57x, 57y, and so forth) are
disposed within the mounting area of a single IC chip kept
inside the area, and are therefore away from the extremities
(fingers) of the leads positioned at the boundary of the chip
mounting area. As a result, cutting of the links (57a, 57x,
20 57y, and so forth) has no effect on the lead extremities
(fingers).

As described below, 1in the case of carrying out
electroless plating, the 1inks, frame, and 1links are not
required.

25 In this way; without making the fabrication process more
complicated, a film carrier tape for which lead bending is
prevented, and reliable bonding is made possible can be

provided. When electroplating is used, it can be carried out

in a single operation.
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5 substantially to the CSP end 27 outlined by a dot-dash line in Fig. 1.
When the links (57a, 57x, 57y, and so forth) are no |onger needed, they
~are cut away by die stanping, together wth the insulating film so that
the | eads (54a, 54x, 54y, 10 and so forth) are electrically isolated. This

' [ b ied ' i ngl i d . not
Compli cate "t e Bori a1 bR pPocetto (oRRefaed S?@%fﬁ@?ﬂaafd&ffﬁw&%rs |

| Pori Eati O pfoce LPebe ot B2 .
Sl at fon ol eRRONEAR. TP Do dlet eRERT o A XSL MY AR RS ST, | e

(57a, 57xheb8y, iandr&er fas tddr s ordi SWaFed hwi bB%ﬁ‘t%ﬁs”@P”’Eﬂ%"%oﬁfﬁ%é’f a

single 1C chip kept inside the area, and are therefore away fromthe
extreniti pads(bifngees)Cothtipe lieadeomeosiasesnead atayt e hewwdayar yofrdher chip
mounting area. As a result, cutting of the links (57a, 57x, 20 57y, and so
forth) haBlH6adfit¥ctofonthee eixda@mextiesm ¢f xae($) ngér Hhe Abeaidscrtobdrd
below, in the case of carrying out electroless plating, the |inks, frane,
and |i nkspﬁlsétHBf’edr@au?r%é?g 1 & hiFO m&¥ampilehoas FBRVAGI R Hel § al®A cati on

o ovent eabCARAABCPRAST 2760 g Pk Sk B dee BRE el o st 1 di S Afhen

el ectropl a4hgg is used, it can be carried out in a single operation. -32
Figs. 2A to 2C show enl arged portions of fingers corresponding to bonding

pads of an |IC ¢hip, capd sgcshgunthiereitins AigiedsdLr £ofg espand eddd she
posi tions of the bonding
10 to be in a radiating pattern as shown in Fig. 2B, or to be
bent as shown in Fig. 2C.

In the conventional technology, the fingers are formed in
holes (openings) formed in the polyimide film 10. In this
formation, a radiating pattern of leads does not fit with a

15 rectangular coordinate system, and led to problems in the
fabrication of the film carrier tape. Again, if within an
opening the ends of the leads are bent, there 1s an unwanted
moment due to gravity, and twisting of the leads was liable to
occur. In the present invention, the fingers are all formed on

20 the polyimide film, as a result of which without special
design, according to the forms described above, the fingers
can be formed to correspond with the positions of any form of

bonding pads.

Detailed description of the embodiment

25 Next this embodiment of the method of manufacture of a
semiconductor device is described specifically, with reference
to Figs. 3 to 14 (sectional views) and Figs. 15 to 19 (plan

views). Fig. 15 corresponds to Fig. 4, Fig. 16 corresponds to
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pads of the IC chip, in some cases it may be necessary for a 5 plurality of
the extremties (fingers) of the leads to be positioned on a single line.

For exanple, as shown in Fig. 2A, bonding pads 21c and 21d of the IC chip
(CP) are on the sane Iline. In a case such as this, it is necessary for the

| eads 54 10 to be_jn a .radiatin ttern sh in Fig. 2B, or to be
bent as srﬁﬁn ?7rf %49& 21:1} Eﬂ?iﬁé%ﬁaéeﬁﬁ ﬁﬁq tggﬂnﬁpggﬁgt'héaﬂ(}ﬂeﬁ%— are
formed in S +(y0 in formed in the polyimde film10. In this
fornation?pgﬁbgdﬁgt?ﬁg'pg?%ern of | eads does not fit with a 15 rectangul ar
coordinate system and led to problens in the fabrication of the film
carrier tape. Again, if within an opening the ends of the | eads are bent,
there is &tepnanted nonment due to gravity, and twi sting of the | eads was
liable to occur. In the present invention, the fingers are all formed on
20 the polyi m 48 fShawn asnaFigsuld, oinwadbRswvehdt Bpeepal iedediogrthe
accogding to the forns descri bed agbave, the fingers can be forned to

cor r 8spond &Y §€t e 9508t itHRs PO YARY d€orfh 18 10hondi ng pads. Detail ed
description of the enbodi nent 25 Next this enbodi nent of the nethod of
manuf acture of a sem conductor device is described specifically, with
referencestep bigs. 3 to 14 (sectional views) and Figs. 15 to 19 (plan
views). Fig. 15 corresponds to Fig. 4, Fig. 16 corresponds to -33 Fig. 7,

Fig. 17 corresperdg tomEags $dchand figssISutoin@; FRSOEMAchfithg 13r Step
' chemical etching, as shown in Figs. 4 and 15, openings are
selectively formed in the polyimide film 10, to provide via
10 holes 30 (30a, 30x, and so forth). Also, as required, a resin
injection hole (42), and resin stopping holes (44a, 44b) are

provided.

Step 3
As shown 1in Fig. 5, a copper film 50 is applied to one
15 side of the polyimide film 10. The copper film 50 is later
used as a metallic material for a wiring pattern, bumps, and
SO on.
Here, in step 2 before applying the copper, film openings
are formed, but the process is not Timited to this, and the
20 openings may equally be formed after applying the copper film.
According to this method, there is no longer a step of
handling a tape to which is applied not yet hardened adhesive,
which is troublesome, and the step is one of handling a tape
for which the adhesive hardening has ended and the application
25 of the metal wiring pattern has ended, so that to a certain

extent the handling may be rough. Moreover, the process is not
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As shown in Fig. 3, an adhesive 12 is applied to the 5 reverse side of the
polyimde film10. Step 2 Using a neans such as press cutting, |aser

.machi ning, or chenm cal etching, as shown in Figs. 4 and 15, openings are
selectively forned in the polyimde film10, to provide via 10 holes 30

30a, 30x, . forth). Als. ired [ injecti hol 42
and 1 osi n 14003880 Tt dbiohuats g SPERCE boRnciRoscenTsens RARFaSH Fi o
5, [ [ | t 1 ' f.d |.yimde film 10.
The'copper FPPaTS0 1 < FaPBe" 18ed AL R AORS i anchE A o Ul 4T

pattern, BUBBS. saRde Ski9RouHEHBr niifhgSBRA MRS ore ARRIBHENI ity CAPRES

filmopenings are formed, but the process is not l[imted to this, and the
20 openi ngbemagopperl Ifyi e fier neppafedr agpdryi mgs t e ecoppemetii | T Agwror di ng
to this nethod, there is no longer a step of handling a tape to which is
appl ? ed nBPlyémingr deindt, adh@sians, swdh clsi slaseubmesbipinand dhemistadp i s

one of - handling a tape,  for .phich the adhesi ve hardeni ng has ended and the
appl i cati Bﬁcbéﬂgf’ tor{g HR8 al 1mri"‘mj GhtdeesH RRY afdaft sothert thana thertain

ext ent th§839$ﬂhh@gquﬁhggépggg?.threover, the process is not -34

limted, ere is hat the degree of process freedomof the
opening formng process is increased. In this case, since, without formng
openings in a copper filmafter the copper filmis applied, openings are
formed inStbp 8 polyimde film a neans such as | aser machi ning, chem cal

As shown in Fig. 6, a photoresist layer 62 is formed on

10 the copper film 50.

Step 5
As shown in Fig. 7, the copper film 50 is etched to form
a particular pattern, after which the photoresist layer 62 is
removed. For the etching, a known etchant (for example, ferric
15 chloride, or cupric chloride) is used. This state is shown in
plan view in Fig. 16.
As shown in Fig. 16, the pattern of copper comprises a
frame 59a, 59b, and 59c¢c, leads (54a, 54b, and so forth), pads
(55a, 55x, and so forth) for —connecting conducting
20 projections, and 1links (57a to 57j). In Fig. 16, portions
being the same as portions already described in Figs. 1, 2A to

2C, and 21 are given the same reference numerals.

Step 6
In order to make the extremities (the portions connecting
25 to the IC chip, the fingers) of the leads 54a and so forth

project, and to form bumps for connection (Fig. 10), first as
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etching, or the Iike which does not affect other than the polyimde film
is ysed. Step 4 As shown in Fig. 6, a photoresist layer 62 is fornmed on 10
.the copper film50. Step 5 As shown in Fig. 7, the copper filmb50 is etched
to form a particular pattern, after which the photoresist |ayer 62 is

réenoved. Eqr the e i ng, known et gchant (for, exanple, ferric 15 chloride,
or cupric S@I?Iwbr ﬁ&\eﬁ!&s %%%.h#ﬁirsesgts gaiyse "Shdfh & 7§I’aﬁ1 NG dRMMedri g. 16.
As shown in Fig. 16, the pattern of copper conprises a frane 59a, 59b, and
59c, | eads (54a, 54b, and so forth), pads (55a, 55x, and so forth) for

connecti ngtepngucting 20 projections, and links (57a to 57j). In Fig. 16,
portions being the sane as portions already described in Figs. 1, 2A to

2C, and 21 areAgi seowhhensArg.r f eteaceopperr pd tte St ePs thd NF-ad t8fed 0 frake
the extremties (the portions connecting 25 to the IC chip, the fingers)
of the | edf8¢ 34u cdiesso dbFedit iQnoj ébe, eded itng fi nedbunpad f outcdmnetdtd on
(Fig. 10), first as -35 %homn in.Fig. 8 photoresist |layers 70 and 72, are
forndd. = SPBS ¥aXsashdin SitRPFPg. W3 thy Adecdiper reauCc&th is hal f-etched in
the thickness direction. The etching is carried out in the 5 sanme way as
in step 5 with the time reduced. Step 8 As shown in Fig. 10, the

phot or esi gt ghagers 70 and 72 are '

As shown in Fig. 10, the photoresist layers 70 and 72 are
removed. As shown 1in the drawing, at the extremities (the
portions connecting to the IC chip, the fingers) of the leads

10 54a and so forth are formed projections 56a.

It should be noted that at this time, portions other than
the fingers may also have projections formed appropriately
(not shown 1in the drawing). These projections are used to
ensure a gap between the copper pattern and the IC chip for

15 fi11ing with the resin.

In the normal TAB step, for connection of the TAB leads
and the semiconductor chip, metallic bumps (projections) are
tformed on the semiconductor chip, but the formation of these
bumps is considerably troublesome, and has moreover generally

20 tended to lead to a high manufacturing cost.

This embodiment is one in which, in place of forming
bumps on the semiconductor chip, bumps (projections) are
formed on the TAB leads. The technology for forming these lead
extremities, in the conventional technology in which fingers

25 are formed in openings cut out from the polyimide film, is an
established technology already developed by the present

applicant, and allows an existing TAB production line to be
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renoved. As shown in the drawi ng, at the extremties (the portions
connecting to the I1C chip, the fingers) of the leads 10 54a and so forth

. are formed projections 56a. It should be noted that at this tine, portions

other than the fingers may al so have proj ections fornmed appropriately

(not shown in the awi n T es ectlons are used to ensure a gap
bet ween tHéegopEQrgéé§tﬁﬁﬁogh@eP ch@%h@%}OQXS 97 IRGGRPSE NP tHe S&si n.

In th TAB | ead

sgn1cgn38£tor g#%f&ﬁ¥ﬁ14 ]goaﬁpgﬁ%gggje@ﬂ(NE51%rigc$BP§£8ypﬂstﬁ@so
seni condugpen 16l Ro BHE wsdgoasnafh@np@m@?a@ £ PHRPST SERISIAR e
troubl esone, and has noreover generally tende Iead a

manuf act uailogioast padbi en et dgmeinto ndk civar lc'mwﬂlnﬁb s'irﬂpl)i'%@ JéHd“ ng
bunps on the sem conductor chip, bunps (projections) are orneé)on t'he TAB

| eads. Théndethaob boye$orcdmorma mgnwﬁe§eewbadncexthenmetetl1crbmmn$ are
conventlonal technol ogy in which fingers 25 are formed in openings cut out
fromthe POIt yrﬁﬂaér?mnﬁn¢s1aﬁee€stabs| shetieeRrMho9 vgyh b evidl! deakd @ped by
t he prese n exi TAB production |ine to be

-36 used. %ﬁgﬁm batﬁ@ﬂt%c’t &gset EEH’H&@B’;?”% r Botd&idld 1anse off ead

extremti e this technology is also applied to the | eads
on the poﬁép%? eﬁpshﬁf ﬂﬁvﬁﬁgs case, the alum num pads on the

sem conductor chip may sinply be exposed, 5 and the process can be
sinplified since the netallic bunps are not required, and indeed this is
t echnol oggtehi ®h will make a |arge contribution to the reduction of the
overal | cost of a sem conductor device.

As shown 1n Fig. 11, after resist layers 80a and 80b are

formed on the surface of the copper pattern, electroplating is

applied to the reverse surface of the copper pattern, and

nickel/gold plated layers (90a to 90b) are formed. The nickel

functions as a barrier metal. When there is a requirement for

15 reliability or in the case of assembly and mounting processes

in which copper diffusion is not a problem, plating with gold

only may equally be used. This electroplating, as also

described in Fig. 1, is carried out by applying a voltage to

the frame 59a to 59c. For example, one electrode (generally

20 the cathode) is connected to the frame to allow a unified
operation.

It should be noted that this 1is not restricted to

electroplating. For example, electroless plating may be used

to carry out the plating of the conductor pattern.

25 Step 10
First, as shown in Fig. 12, the resist 80 of the previous

step is removed, and next as shown in Fig. 17, die stamping of
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Step 9 10 As shown in Fig. 11, after resist layers 80a and 80b are forned
on the surface of the copper pattern, electroplating is applied to the
reverse surface of the copper pattern, and nickel/gold plated |ayers (90a
'to 90b) are forned. The nickel functions. as a barrier netal. Wen there

i ! kel ' functio . When ther

or ocessas ten WRKEn SZBpABr B3t { sPBRPT 8Opk T 7 obh £ MEAR i rie 19AGBI O
' : s I i bed in Fig.

T i A N I A A R E T e B S

exanpl e, gnametgetredetsgenesaline 2GH lh% %Fnb@té%gdi BEEQNNLE] ?dAf’Pr%éuQ?n frame

to allow a unified operation. It should be noted that“this is no

restrictedotto séloact rapl atdet@.i IForirexanig e, € ectirl egsi 9| admgy Mdh be used
to carry out the plating of the conductor pattern. 25 Step 10 First, as
showd in Pir§ietd ionge Sbasiase SOrowed lon ghevilewsis Stdep see memnvdd,) .and next

h in Fig., 17, die stanping of -37 the links 57a to 57] is carried
gat.s _cl_;,;mtlhins ngéng‘ol“ﬂ@ Ib@atﬁg)gceéﬁéhéﬁd o lfat areseIRk@ gl 1y Usd at ed.
A hougn B 198 bRTLIRLT Pt EPGa1 85 05 1GRRd S AT RERTEAEELS 1)

rojectio a r . 0 h ea 4 ee Fi 0. S | d, be
ﬁot ed tha?sin?gelsg{frf(gleersgsﬂpl g'gléngm:ts ﬁégg] ré?he alnggldgﬁ@n%%’fé)rée elteggt (rjqﬁeal |y
i sol at ed, saamptihgr ekeke nblebel icaks i2dacud .57 are not required, and

therefore the die stanping need not be carried out.
10 Step 11
Next, as shown in Figs. 13 and 18, the aluminum
electrodes (bonding pads) 21 (21a to 21d, and so forth) of an
IC chip 15 are connected to the connecting portions of the
leads. This connection is carried out by applying ultrasound
15 vibration while applying pressure from the bonding tool 53 to
the projections 56a of the 1lead extremities,.to create a
gold-aluminum alloy (application of fusion energy). It should
be noted that in this embodiment, a BTAB type tape is used, in
which projections 56 are formed on the leads 54 of the film
20 carrier tape, but a tape without the projections 56 may also
be used. In this case, bumps of gold solder or the 1ike may be
formed on the aluminum electrodes (bonding pads) 21 of the IC
chip 15. Both the projections 56 of the leads 54 and the
projections (bumps) of the aluminum electrodes 21 may be
25 provided.
In Fig. 18, a heavy line indicates the IC chip 15 shown
in Fig. 13. The application of ultrasound vibration may be

carried out from the reverse side of the IC chip.
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10 Step 11 Next, as shown in Figs. 13 and 18, the alum num el ectrodes
(bondi ng pads) 21 (2l1a to 21d, and so forth) of an IC chip 15 are
.connected to the connecting portions of the |eads. This connection is
carried out by applying ultrasound 15 vi brati on while applying pressure

fr t he bondi I to.th jecti 56a of the lead extrenities,
toO(r:nr ea’?e gn bgg&&ﬁgﬁm%ﬁﬁmoaﬁog %&Iﬁﬁ?céﬁsnaéf Sf%]sqtedn’ ePerdy) or) t”!rs?'uoul d
b ted t i : Rj i o3 t. IS . i i

rof ect i ona s AnLCHonELARE T Nz thai AR KRS iR s 508 ne P SV b
a tape W ahamtinUie dred ©ddes (B6namMgalpa@ls )Per 115¢91al N d hh g Caghy uymps of

gol d solder or the like may be forned on the al um num el ectrodes (bondi ng
pads) 21 dbrtthe,l €heohithelBneBoyhapbéipavjentmansb&6o ofnd tieal padsy Sthend
the projections (bunps) of the alum num el ectrodes 21 may be 25 provided.
In FPg. 18PPA1REAVYN Gk Phgiscares ame headhi pang sthewnapphi€aion3.ofThe
applicatiogtof ul trasound vi bration may be carried_out fromthe. reverse

side of tH |réSﬁHFH.VJ§éaT:mPPhb$ rﬁﬂfﬁ,rei)&me[er?et ar entw ﬁa%cﬂdm@ri,cagdm or
h ik i i teristics is a red, on the
;I O ane’é‘laygltb;éoéjc}gesd('g?rYgiﬁ’ﬁ;g%‘g‘g} Togt ?é’igflf’f} éﬂz,exiﬁﬁ"‘?ﬁy RO T]t‘tnf‘r’en t he

ottt il T ) ahdn h
eat  and t he. SKETPURY Fore SPTE! oL Il o SRRty £ (8 QMR f o0

trasound vibration is n required, or onIy

weak appl ileasitors00mayebecdsed) Byot hteanmad Tediddh EOUMRARUAX S RIB poRdor t
time (for exanple 2 seconds) of a high tenperature (for exanple at |east
50018legr eéboaping tredinaller ed adbnumeéotinoel edtriddes to that described

above may be carried out.

Step 12
As described above, with respect to the material having
the aluminum electrodes 21 of the IC chip 15 and the
15 projections 56a of the leads 54 metal bonded, as shown in Fig.
14, a resin, for example an epoxy resin, is injected through
a resin injection hole (reference numeral 42 in Fig. 18). It
should be noted that in the above described step, the case in
which ultrasound is used on the metal bonding of the aluminum
20 electrodes 21 and the projections 56a is also similar. Also,
in the case in which the resin 1njection hole is not present
(not provided), the gap existing between the IC chip and the
film may be used for resin injection.
The resin covers the whole of the portion of connection
25 of the IC chip 15 and the leads (54a and so forth). On the
other hand, the resin stopping holes 44a and 44b by their
existence restrict the lateral spread. In Fig. 14, reference

numerals 23a, 23b, and 23c indicate a resin coating. If an
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10 (bondi ng pads) 21, a connection simlar to that described above may be
carried out. Step 12 As descri bed above, with respect to the nateri al
“having the alum num el ectrodes 21 of the IC chip 15 and the 15

proj ections 56a of the | eads 54 netal bonded, as shown in Fig. 14, a resin,
for exanple an epoxy r.esin, (s i jec%ed hr u%h .a resin injection hole
(ref er enc&PRAMel &S’ ﬁ§1Q§%é’lh NPt O0BRYulfHNEE 1RABe@St IRt TN U v idfbve

descri bed , : iR i | t.r asound. j.s .used gn the netal. bondi ng
of the al G%Eﬁﬁme%gqglqgéﬁﬁo&égwgfclraér? rﬂﬁ?pﬂd]sé{:]tait&r@ é%?ﬁaftﬁrs1 a%sﬁcrﬁ'l ar.
Also, in e e fi L €5l @%irR alan] i ol,g.l.s not present (not
provided)Phthqggpfgﬁfg?Pﬁg Egtﬁegﬁr?ﬁé F@S?ﬁﬁgngnd%gﬁZ' filmpmay be used

for resin injeqti ehouThebeess te@omerts ddhanehokginl bRRePOFRARMMPIepoxy
connection 25 of the IC chip 15 and the | eads (54a and so forth). On the

ot heb handestihe aephoteseppi hgvhobedy dmadandedi, by ¢ heiconexdetanoed
restrict the lateral spread. In Fig. 14, reference nunerals 23a, 23b, and
23c i ndi cRPeYaMid8i heE bRt | 3Y.eAGXarf €S130 @FoRyST i¢aANe sdenatyred apsxyonl y
functions _as.an insulati.n resi.n exhibiting . high electrical insulation
char act er{ §2i' Cs, Orbgpeal]é%ef’uﬁgﬂi”@né Jatg r§%r]eé‘8 EoLordiTfFe dyferieMitNShoul d

o e DRk a8n: REVIiAS: B 190 FDuhBaS BRATRRAY (Bl BXclediin g OB U1 Ve

polyim de resin, a sil enat d™ polyim esin, oxXy “resin, or
a siliconeagenntrr ed1889%Y edl, mial). per usllg .| i ke, being a material with a

stress relieving function having a | ow Young's nodul us (not exceeding 1 X
10100 Pa) whenNsalti dihfei achjetsyedoerassiat. is hardened. At this time, the
holes formed in the polyimide film 10 when the links (57a to
57j) were formed by die stamping in step 10, may act as gas
escape holes for steam and the like generated by heating of
the package, and assist in improving the reliability of the
15 package. However, 1if the die stamping of the Tinks is not
required, for example because electroless plating is used,
then this is not a limitation.
The injection of the resin may be carried out after the
adherence of the IC chip and the film carrier tape described
20 above, or an epoxy resin may be previously applied to the film
carrier.tape and the IC chip adhered. The application of the
resin may equally be carried out on the IC chip. In this way,
since the injection of resin is no longer necessary, a general
purpose material may be se1ected- not having special
25 characteristics of injection, and this may be linked to a cost
reduction in the semiconductor assembly and semiconductor
device. Again, since the resin injection hole (reference
number 42 in Fig. 18) 1is rendered unnecessary, the die

stamping of the polyimide tape is not required, and the
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10 Next t
t he _pol yi
_stanpi ng

he injected resin is hardened. At this tine, the holes forned in

mde film10 when the links (57a to 57j) were fornmed by die
in step 10, may act as gas escape holes for steamand the |

generated by heating of the package, and assist in inproving the

reliabilit

ke

However, .if the die stanping of the links is

f the 15 packa ,
not requﬁ%@gpop PCiQégﬁﬁéeagaéuéedeﬁﬁ@ﬂ?6F€§§t9ra@¢ﬁg09§mﬂ%eﬂﬁ fameatd thi s
bknﬁbatkggT The injection of the resin may be carried out after
t

is not a

the adherence o

above, or
and the |

he 1C chip and the filmcarrier tape described 20

I cation of resin ua

AN PRGN LIS YmBY BECVISAPlY APPLiffl Opbligq” Al fdgl tape

C chi p adhered. The app

carried obtsed trkeinC ¢hivingd M tHigh WaYres§i BESoFBEngNie®delc@n afy rEsid is

no | onger

necessary, a general purpose material may be sel ected not

avi ng

spechal 28asRartieeiatdarsing majyecheorngamnied hics)tmagcbe rdiinlgedt ¢ o thecost
reduction in the sem conductor assenbly and sem conductor device. Again,
since theNREIPATNAj BeENBR T ABI @ (the adiideuluntbersin2 andrby. tHiy step,

render ed
required,

gﬁneceﬁsary, t sfanping of the polyimde tape is not

fid &C

. i d lyimid d
o1 con Bl FelBRthadmidE R7%, ePHal Pk EEY LA et iRl Caf IV ik 5
bardephBg BR¥ NMBoGarEledpQut raGGer ding tq U}%shtﬂftdef&fngfvﬁﬁ%”' sm

case the

of the particular resin, and by this step, the active surface o

di .
Ve Ay ?@rﬁelcfpnfdu orlassBiBry thRd aﬁé’ﬁi%‘é‘ﬁbtﬁﬂt&frt Pdfisce may

5

he I C

chi p) thetabospouotetlientbetiesen mrotesss foaretps andi 58t & &n MELhEN &4 Idarand

chem cal

20

is inserted by plating, printing, br another method, and next

25

gvveak : . .
e carried out safely. This form 1is referred to as a

“semiconductor assembly". The formation of external connection
terminals carried out in this and the following steps carries
a high risk of contamination of the active surface of the IC
chip, aluminum electrodes, and so forth, and therefore if the
semiconductor assembly is moved to a different process the
reliability of the overall semiconductor device completed
hereafter can be improved. By means of the above process, a
semiconductor assembly using a film carrier tape to which are
adhere a plurality of IC chips is fabricated. It goes without
saying that shipment to a customer can occur in this state.

Next, within via holes 30 a metal (nickel or the 1ike) 98

external connection termina]s (solder balls) 11 are formed. It
should be noted that in order to obtain height precision, the
nickel or other metal 98 is inserted in the via holes 30, but
from the point of view of reducing the number of fabrication
steps, 1t is possible to fill the via holes 30 with solder and

form the external connection terminals 11 in a single opera-
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portions are covered by resin, as a result of which 10 transportation

bet ween process steps and between factories can be carried out safely.
This formis referred to as a "sem conductor assenbly". The formation of
external connection termnals carried out in this and the follow ng steps
carries %ﬂhlgh k.of contam nation of the active surface of the |IC 15

chip, al uhi'R0m épeﬁmﬁo‘é%searﬂf‘ efGPPIF?eraHétltﬁéF‘eW&)FE1Pf“ﬂ?}ewa holes
senicondu§Por @fseﬂpl re% g%%ﬁ% te a- {ﬁg %ﬂ ,g?f ssgiggbe Flla ty of

t he overa senlcondu evi ce CO

means of WEQtﬁBQWQtBrO%%¥éraha§?ﬂ§CB?QVQPQ%&§SQQHWO@&B{HQ ?eg'gm(¥ﬂr'er

tape to which are 20 adhere plurality o chips 1s fabricate It goes
wi thout sagbngot,hato sinegmesdr iy @Jﬁuﬁh@nﬁﬂeéfﬁﬁomﬁ‘ﬂﬁngnmh's?te%t at e.as Next,
within via holes 30 a nmetal (nickel or the Iike) 98 is inserted by plating,
printing, for aru heoldethodfterd applyiegt dlnal tonnéet ivia t Aoresal3o,
(solder balls) 11 are formed. It 25 should be noted that in order to

obt ai n heﬁ@ﬂﬂ%re‘é@k]%narﬁhepﬂﬁi@R@I drercitier avdalhested itesefoed ithe he
via holes 3 int.of vi reducj ng the nunber of

fabricatiSHgégpég coppepi BBEE?EW&”?&Sff$??@%@ R3 B $b1 &5 ﬁdﬁﬂﬁW?E&MQkﬁ and
formthe >§terr}etl cog‘g’n]e&é; o] égﬁ]mﬁalasprf}tl_hé@ f'tio rP]%I & 0 58}?54130

this case, "on the copper pa ern With e via oles erable
fromthe peamtngf theew afe sl degonveit bk | teéymighlsr E@VU@Q %%QW'QU%HY
renoved the resist in step 10, to then carry out the el ectroplating in

stepld 9. AarB formede EBolters wayt,eritapgl vonYohbex necs dsa vy athpachdbe
sol der balls are placed thereon, and heated to formthe external
connect i oAXPENAN M&l $SOo(Isk8irdera bks | s3nd1thAist eamat¢amtribute to the low

cost of the semiconductor device.

In this way, the IC chip 15 and the connection portion of
the leads 54 and the IC chip 15 are covered by epoxy resin or
15 other resin before the external connection terminals 11 are
provided, so that during the formation of the external
connection terminals 11 there is no worry of the chip area
being contaminated, and therefore the beneficial aspect thatl
the reliability is increased.
20 It should be'noted that in the above example, as shown in

Fig. 14} before the external connection terminals 11 are

formed, the semiconductor device is fabricated through the

steps of Figs. 12 and 13, but this is not a limitation. :

For example, before the resin sealing step of Fig. 14 \;%fﬁ

25 (step 10 and so forth), the external connection terminals 11
may be formed. (The method of formation as previously
described.) In this way, a semiconductor assembly with the
external connection terminals 11 or a flexible tape for a

semiconductor assembly can be shipped to a customer.
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ly, after solder creamis applied to the via holes 30, by heating the
external connection termnals (solder balls) 11 10 are fornmed. In this way,
it is no longer necessary to purchase expensive solder balls, and this can
contribute to the low cost of the sem conductor device. In this way, the
IT chip lg and1 he connection portion of the leads 54 and the I1C chip 15
are cover &eBy poxy resin or 15 other resin before the external

connect ton ter g3l skl 316 PAYFIY, 50 ANE UG L oy TEd oD e the

external connection ternin there i's no’worr

cont ani natee, epad2thenghar sut PeukeBaf bi al dgeP gEnt Pate fﬁeﬁg 'Sf]é;' lgyy is

increased. 20 It should be noted that in the above exanple, a wn I n

Fig. 14, thefiermeahs extkipabigonsemiconduetornabsidd acse) fos gl sHdvh

sem conductor device is fabricated through the steps of Figs. 12 and 183,
but this 18 fidg.a 19 riist &omer e teer. dxarfpile, 18sf drire theet aresd rarsmaling st ep of
Fig. 14 25 éstep 10 and so forth), the external connection termnals 11
may be foPhE€d. COYRECRePHod eS8 N.or mati on as previously described.) In this

way, a sem conguyct Qr assenb wi,ith the external, connection term_nals 11 or
a ?Iexible tapggf§%9§% éﬂhit%%dgé?wﬂngése qy c b%ugh?HﬁgBC?ooé ci oner .
-42 Ste kagul at f i S t di t in |l o t CSP
end 27 ghééﬁggﬁfggﬁndggégg éﬂﬁgl%géghTﬁ?négy% ﬁﬁ%ﬁn%%ﬁ Bgnathfgene a

chi p- si zersenistanductier estewiqentCSR) s33 bae atA@Ws 5 tidkdd Ghel % drin R et ed.

In Fig. 19, the hatched area is the area covered by resin.

10 package, burn-in and other testing is possible.

It'shou1d be noted that in the above example an example
of the fabrication of a film carrier tape using an adhesive 12
has been described, but this embodiment of the film carrier
tape may equally be fabricated to form the already known a

15 film carrier tape without using an adhesive, using the
so-called two-layer TAB technology. A film carrier tape using
a two-layer conductor layer may equally be used. In this case,
if one layer is used as a ground plane layer, a package
supporting high frequency characteristics can be provided.

20 In the above embodiment, the copper pattern is formed on
the reverse side of the insulating film 10, but this is not
Timitative, and application of the same method of manufacture
is also possible when formed on the front side of the insulat-
ing film 10, and moreover a similar benefit is obtained.

25 As described below, a can container may be used to

improve the heat radiation and reljability characteristics.

Second Embodiment

As shown in Fig. 20, not only the eXterna1 connection
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As shown in the drawings, only the cut surface of the suspension |eads TR1
and TR2 are exposed, and the danp resistance is excellent. Al so because it
.takes the formof a 10 package, burn-in and other testing is possible. It

shoul d be noted that in the above exanple an exanple of the fabrication of

armbodi mont 2GR TRAST 1117 oHr FDBr MEBREOFay cHuRI 15 Ba11 abt i Qb X Trim t he

enbodi nent .

o cal | e Punorayan 4REN R TRl shIOER bATTFLof TPl B0 S0 o it ayer

conduct or thayektegryogqual |y be used. In this case, if one |layer is used as
a ground plane layer, a package supporting high frequency characteristics

can be providedn 26iknetbeddhene ,erediirerthipt he GaPRErs pRatfddeW tirsif of ned
on the reverse side of the insulating film 10, but this is not

| i mbativeanag@ndpphecaridonand tleadsarid eettieod afverarufeadtan eornitx ialeso
possi bl e when fornmed on the front side of the insulat- ing film 10, and
mor eover &3si fifl 40 Thdde 2N sCbtal M. 195upgddas deitleed ajelnaw,ing @ood
contal ner B plT “REul B SR DB A A 208 o etk
o S, TAPORIEI G SRS ta o (008" Al T 1S o
the exterreverkd this enbesk MENtonh e 5|,Ch@faitpeﬂa5t&éddb§p9ﬁ§%Wémiw 1% S
can container 23, and | eads 54 extend over the can container 23. |f for
t heltan coatabeerconsiucded a orethes i @n havntgigeed23, and since further
the reverse side of the IC chip 15 is mechanically protected,
this i1s used for heat radiation and reliability improvement.
Then metal electrodes 98b are formed within the via holes
30b, and solder balls 11b are connected to these metal
15 electrodes 98b. Naturally, formation in a single operation
using only solder balls as described above is also possible.
In Fig. 20, an example in which the same leads 54 are
connected to inner and outer external connection terminals
(solder balls) 11a and 11b is shown in the drawing, but of
20 course according to the requirements for the aluminum
electrodes (bonding pads) 21, may be connected only on the
inner side or may be connected only on the outer side. In this
case, as 1n Fig. 20 the leads 54 may intersect the connection
portion with the aluminum electrodes 21, and as in the first
25 embodiment may be terminated on the polyimide film 10, as free
ends (from both inner and outer, or one only thereof).
According to this embodiment, with no restrictions from
the size of the IC chip 15, the number of external connection

terminals (solder balls) can be freely increased.
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thermal conductivity, such as for exanple a copper-based material, then
since the can container is adhered to the reverse side of the IC chip 15,
‘heat emitted by the I1C chip 15 10 can be conducted to the can contai ner 23,
and since further the reverse side of the ICchip 15 is nechanically
pr ot ect ed, Es i s used for heat radlathn and reliability inprovenent.

eIe

Then net al Pr 588 §85 tar & "o CREd QRTINS he 3y MR Afe£OWHE NBrid bsol der

bal | b 98b. Na |
For mat i on“Ehes APREPL EntravBRealTag ohiy SFiIRE I A Mo dienove
i's al so pesskhl 8mbobAmENY: ¢4 b@”aﬁéqngeaWHOQQ'%ht%%%tsﬁﬁﬁe( ﬁ§e54 are

connected to inner and outer external connection termnals bal I s)
1l1a and 11b is shown in the drawi ng, but of 20 course according to the
requirements for the alum num electrodes (bonding pads) 21, may be

connect edTbaird &mbodamendner side or may be connected only on the outer
side. Inthis case, as in Fig. 20 the leads 54 may intersect the

conngct i on poWhPBntﬁPtﬁeWﬁédél%ﬁ1h@%*%9%c$Té@e%rQ1rekﬁﬁﬂYﬁﬂYrWtWﬁsfaast 25
enbodi nent de.filJm10, as free ends (from

erm pated on t
bot h inne?hgwﬁ 6UtEPg o ? gh%rﬂ‘?p@?@ %f{ébrmm%ﬁ rﬁfri P& RO diMent |
with no re Chi i 0 c 15, er
ext er nal cﬁh%gc%l g? Ité;@rr;&:%ﬁﬁeét dé}c g ?I g? %ﬂéﬁp bgsf%rg(i chrae(gs esd1 -44
To save cost combecgaq, C@ﬁba's"ﬁ‘éfnpaﬁg”@)énOfbeC%‘érrSrq Pt Re oS8 d‘fﬁsfﬂfethe
fabrication of a seni conduct or assenbly, the first enbodi nent can
appl i ed abrfiosthen thooecdliver ato omts Whithd Bndodinient ( 5nWreiy .t hz1dernamls of
package size are relatlvelg mld, as
- stamping of the CSP end 31 shown by a dot-dot-dash line), and
the leads 54 are cut away from the frame 59.
By means of this method of manufacture, since the leads
54 are connected 1individually to the frame 59, at an
intermediate stage measurement pads (not shown in the drawing)
15 may be provided, and after the leads have been éeparated from
the frame in the last step of the process at points beyond the
measurement pads, a well-known TAB test procedure may be used
to carry out electrical tests, and without requiring
investment 1in testing devices such as a special-purpose
- 20 socket, good semiconductor devices (CSP) can be shipped.
As for the fabrication of a semiconductor assembly, the

first embodiment can be applied almost without alteration.

Fourth Embodiment
Figi 22 shows an embodiment of the present invention
25 having the chip-size semiconductor device (CSP) 33 implemented
on a printed wiring board 37. The benefit of the present

invention is the ability to be mounted together with a
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shown in Fig. 21, the nethod of fabrication can be adopted in which after
the connection of the I1C chip 15 and the |leads 54 is conpleted, die
_stampi ng can be carried out on the outside of the connection points with
the chip (in Fig. 21, die 10 stanping of the CSP end 31 shown by a

dot - dot - d Li ne t 4 f the f 59. B
oo R Pl S AR DL P s ™
i ndi vi dual b 5 i i at t d
Sk BEP Rl S Secog SIS SyfcRbage menau erent peds

(not shown in the draw ng) pr ovi t

been separat edTheosxtbRfAafir 8gBNEBti DR taPhiBLE it s
beyond the neasurenent pads, a melI-knomn1TABQtgé?iggggggﬁfiﬁﬁg§iEﬂhﬂsed

to carry dub ebéctthealchigstsizeandamitdomductequi dendcei nyespend3 i mriesting
devi ces such as a speci al -purpose 20 socket, good sem conductor devices
(CSP) canCBBNgRitpPed O As GUIAUGO T aba i tern oddaf ands8/bcondtdieom rasstEtl v,

the first.enbodinent, can be app|ied alnost without alteration. Fourth
Enbodi ment''Fi'§39 ??%ﬁom&%’f‘@%oé?%ﬂ of -t hel NfesE® PAGKABR 08 1225 THavi ng

t he chi p- §j LCO I, Ce: .1 opl enented. on a print
mjringlEogb333$?g%heggg%%?f?ﬂgyytﬁééﬁﬁgi%ﬁf1néTh&Qﬁ] 1% RQR§1 949 th to be
Tount o4 Leaguhar BelMdted A%l | irknewg supbacer RUPLRL oVl BV o
exanple in SMI (surface-nounting technol ogy: reflow process). e external
connect i onntdécaiteal anpsokdelCbablustetilanantie phnakdt ke rahigpvoiaze 37.

sem conductor device (CSP) 33 are 5 connected to a conductor pattern 39a

and1B9b on thelprititied ek$e¢ ngshoaed tiveouex telr bokr dpnBec t Sbncet drivei neAckage

stze ts (solder balls) 1ta, 11b are fabricated using high-temperature
solder, the height is preserved unchanged, and the soldering
(connection) 1is carried out by means of solder cream 41
(eutectic solder) applied to the mounted board.

15 In this way, if high-temperature solder is used for the
external connection terminals (solder balls) 11a and 11b, even
with reflow mounting the external connection terminals do not
melt at the melting point of the eutectic solder, and the
height is maintained, as a result of which short-circuits

20 caused collapse of the external connection terminals can be
prevented. This technology can also be applied to other

embodiments.

Fifth Embodiment
Fig. 23 shows the interior of a camcorder incorporating
25 a mounted board having mounted the chip-size semiconductor
device (CSP) of the present invention.
A camcorder 43 1incorporates two mounting substrates 37a

and 37b, and on each of the mounting substrates are mounted
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chip size, an extrenely high nounting density is possible. It should be
noted that in Fig. 22, reference nuneral 17 indicates another |IC nounted
.on the printed wiring board 37. 10 In this case, since the external
connection termnals (sol der baIIs) 1la, 11b are fabricated using

hi gh-tenp sol der, .the hei i.s .preserved unchanged, and the
solderinggg? ﬁﬁeéppogg of 3§ﬁrPé S@@ﬂ B@Vﬁ@§ﬂ§nof sol der crean141
(eutectic soId ) I| to boar

hi gh- tenperaturé so %g% us%qgnggg @?t%?né&?cdﬁﬁe89%8ﬁ t%rﬁQQﬁ’

(sol der bakka) Vv r ef

connect|onbkgrﬁﬁ%glgumgiég 4?ngH?]§bEQ & 1 |ng pm m%ﬁ§¥§¢?g 4M%ﬁ%k

sol der, amd iheichebgha b@tmyﬁtb@xnedndaﬁe@eféﬁ@btn@rfte?"@l cdy shRffcidLuits
20 caused col | apse of the external connection term nals can be prevented.

Thi st echBobegyecan al so be applied to other enbodinents. Fifth Enbodi nent

Fig. 23 shows the |nter|or of a canctorder |ncorForat|n 25 a nount ed board
havi ng nount ed IPhéN3Ai pa¥; z&18eqi EBRCLRT beONdesiee de@srye ofCIMe Qff edent
i nvention ﬁegéﬁ ncor der 43 |ncorp0éﬁtes t wo nDuntln substrates 37a and

37b, and 8 of "WRBLABONt i g SLBRBtr8ie8 ark e . APrRISmd 33 %nd 35

of the pr n n F r ndi cates .a
Pene © PefaRBbruBrE a0 thlr b1 €| %éﬁ%ﬁt?“”f%ﬁe%% S
i ndi cat esC@mbabtewd bp¥g h B §1ef &G H%ﬁsrrathéjeé%i@t 82ur thenRAtd ery-
In this way, since the sem conductor device
10 the semiconductor device (CSP) of the present invention has
high reliability in respect of its resistance to moisture and
resistance to heat, and as a result has a role in increasing

the reliability of a portable electronic instrument.

Sixth Embodiment

15 Figs. 24 to 26 show a method of making another chip size
semiconductor device (CSP) and semiconductor assembly of the
present invention. At the same time, the construction is also

shown.

Process A

20 Over the whole surface of the film carrier tabe
fabricated in step 9 shown in Fig. 11 is temporarily applied
a conducting adhesive material 25, as shown in Fig. 24. As the
conducting adhesive material 25 may be preferably used a film
(sheet) of anisotropic conducting film fabricated by

25 well-known technology. The anisotropic conducting film is
fabricated by the dispersion of particles having electrical

conductivity 1in an unhardened insulating adhesive (often
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present invention is chip size, it can be applied to cantorders and ot her
portable electronic instrunments in which conpact and |ightweight design is
;of the essence. Furthernore, 10 the sem conductor device (CSP) of the
present invention has high reliability in respect of its resistance to
ang, .as result has a role in increasing

noi sture ng re i%tance bo h%at,

the reliabFfI Pweﬁf 8 B6r 461 e BelSd@Goni-c TN ET@ént DYsiBas tETdaeRe 15
Figs. 24 - f [ h i. i sem duct
devi ce ( R aeE TRl AdRRY 108 Mo s BT Al 720 A Ao Bt AE B, S t he
sane timeapbhgifgngehtale rodtS, & ks S@QN“bepigﬁgﬁ?a%'gg Qhle rblae Wi e
surface of the filmcarrier tape fé%rlcated in step é hown“in " Fig. 11 is

tenporari pgrappleedmag bendist rguadhesiye thé aih@l e 21511,@3%,5@% ighdti 9.
24. As the conducting adhesive material 25 may be preferably used a film

(shekt) obeaalset pdpitbeceadecoifnd abirlimaftdlomi)gatbedt may2bheneldndemtwated
t echnol ogy. The ani sotropic conducting filmis fabricated by the
di sper si onNoftNgaRard N hald$r) &Pedihel ddI0iadidng i 62y In dhisnteasdened
insulating adhesi.ve ggften -47 referbed.to as the "B stage"). Therefore,
by positi8APhG EAECULERAEAUSES LheSPOESHRNeMTal PREL BhI R e 10 IPATddNSer
t ape and yi entl.e . th an_ he rar.i |y .adhergd, The
particIesoﬁg€¥béag¥g;?%gutggﬁ%b%ﬁ gﬁgnﬁ%oFg fﬁﬁ%??égjﬁgé18g§t gg%eéﬂﬁ%e of
the ease gbmpabtbeat ia@@)idelut dry P& aoneanfratete 1811861 PoELi g3 Gliese to
the projections 56a. In this case, short-circuits caused by tohesion of
par i@ cl esfiinipbeti semiconductor assembly or semiconductor device (CSP)
can be further improved.
An anisotropic conducting film is already commonly used
in an LCD panel and TAB, and panel and bump IC mounting, so
that existing equipment and technology can be applied to the
15 process, and therefore the investment and technological risk
can be kept to a minimum.
When an anisotropic conducting film 1is used as the
conducting adhesive material 25, as shown in enlargement in
Fig. 25, the relation between the original thickness of the
20 conducting adhesive material 25, the height t of the leads 54,
and the height h of the bumps (projections 56a + plating layer

90b) is preferably such that:

original thickness of conducting adhesive material 25 2
t+h

25 In general:

t 25 um
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other than the portion close to the projections 56a are conpletely
and as a result the reliability of the 10 fini shed sem conduct or

avoi ded,
,assenbly

or sem conductor device (CSP) can be further inproved. An

ani sotropi c conducting filmis already comonly used in an LCD panel

TAB, and

panel ,and | C nounting, so that existing equipnent and

and

u
t echnol ogy canhbé égpw ed to the 15 process, and therefore the investnent
and technological risk can be kept to a m ninum Wen an ani sotropic
conducting filmis used as the conducting adhesive material 25, as shown

in enlargement aing thieGef3Pe i€ ilelhdlisn dpatnvaen it.nhe original thickness of
the 20 conducti ng adhesive nateriaP 25, Phe ngigﬁ'

t t of the | eads 54,

the height h of the bunps (projections 56a + plating layer 90b) is
preferably such that: original thickness of conducting adhesive nater

>- t + h
pr ef er abl

formed between the polyimde film 10 or

25 1 nogeganall: thtickngss -048 dondur imgAreintdeeinal anaetdrtidlis 25 >

and

al 25

e that: original thickness of conducting adhesive material 25 20
m5 In thi¢§ Wy, since the conducting adhesive material (anisotropic
conducting film 25 is thicker thant + h, it is harder for a gap to

12 i5 applied gpd {hes GARAUCHLAg.adhes o RS 8  g8ne BYvE NS AL

anount of

10

20

25

(anisotropic conducting film) 25 is thicker than t + h, it is
harder for a gap to be formed between the polyimide film 10 or
IC chip 15 to which the adhesive 12 1is applied and the
conducting adhesive material 25. By this means, the amount of
bubbles 1s reduced, and the amount of included moisture
reduced; so that corrosion is less 1ikely to occur, and the
moisture resistance and insulation reliability is improved.
Since the conducting adhesive material 25 also passes around
to the side surface 15a of the IC chip 15, the side surface
protection of the IC chip 15 can be achieved, and in this
respect also the reliability is improved.

It should be noted that 1in this embodiment, by the
formation of projections 56a on the leads 54 and the plating
layer 90b, bumps are formed, but bumps may equally be formed
of gold solder or the 1ike on the aluminum electrodes 21 of
the IC chip 15. In this case again, if the thickness of the
conducting adhesive material 25 is arranged to be more than
the total of the height of the leads and bumps, the same
benefits as described above will be obtained.

As the conducting adhesive material 25 may be used liquid

or paste form anisotropic conducting adhesive or anisotropic
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10 bubbles is reduced, and the anount of included noisture reduced, so
that corrosion is less likely to occur, and the noisture resistance and
dnsulation reliability is inproved. Since the conducting adhesive nateri al
25 al so passes around to the side surface 15a of the 1 C chip 15, the side

surface 15 Brot ction o% the I1C chip 15 can be achieved, and_in this
respect aFQBAURE PG PaBiei t¥N1Le iaRhrVS@TIOP 1$h6QNdUBE 1RGL Bl 1PhES 9aY hi s

mbodi hep . f i ject] _the | eads 54 and, th
orating. 18y B¥ebofhenREE! 1R1srte et FRLOSLIATE e Lhiaddy S st 26 of

gol d sol dghqo tt g ﬂﬂé@bfﬂ?é'H%F*ﬂﬂﬂ]quqbehgﬁﬁ%ggeﬁ fé%gigﬁthghlé%(ﬂﬁ 15

In this case again, If the thickness of t conduc esive mat¥eri al

25 is arrangedbtioibe nane thew ddwet ! otrlondf thhe hgbgh& oh t Nej dygadspnd
bunps, the same benefits as described above will be obtained. 25 As the

condict i ngnadhésiopecnatendad t 259 meadHees jusedolri ganm dso bropast edrafuvting
ani sotropi ¢ conducting adhesive or anisotropic -49 conducting paste. Wile
an ani sot PABite CAHukEi A filavid @dsyraste uderm,heandht éheaedofer Higi ng
into a fil ar%.ﬁe%tricteg, and it is thgg fore difficult to achieve a
combi nati 6f '0RPAITGRY RBMi 4B COPtat@N AR Wode earsdnhy rch igyiast: Jft vihdwy, an
5 ani sotrgpi:¢+cand i Ng: ve_ pr j opi.¢c.canductin aste can be
in Iiquingbﬁ6a§?e%%%Vn%rgﬂgﬁ%%%r%foFgmhﬁg%FyrQEFQBFWFP ‘a Hesoﬁa@o € can
both be eapphyeachicevat wotdesuPPhbl @f q?ﬁa + M| 8 bt r gy
attachnment, they can be applied to the whol e surface o¥ %Le%gﬁﬁn?gaf%ier
tapél by aditPedsspenser. Furthernore, the conducting adhesive material 25
i s not
Furthermore, the conducting adhesive material 25 is not
restricted to a material having anisotropic conductivity, and
a material having isotropic conductivity may also be used.
However, when a material having isotropic conductivity is
15 used, it must be used partially, to prevent adjacent aluminum

electrodes 21 from being short-circuited.

Process B
Next, as shown 1in Fig. 25, the aluminum electrodes
(bonding pads) 21 of the IC chip 15 are connected to the
20 projections 56a at the extremities of the leads 54. These
connections are carried out by the application of heat under
pressure to the projections 56a at the extremities of the
leads by the bonding tool 53, and by the expression of the
adhesion of the conducting adhesive material 25 (application
25 of bonding energy). In particular, when an anisotropic
conducting film is used, in addition to the adhesive force,
this 1is carried out by expression of the anisotropic

conductivity. In other words, mechanical support of the
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restricted to a material having anisotropic conductivity, and a materi al
havi ng i sotropi c conductivity may al so be used. However, when a materi al
‘having isotropic conductivity is 15 used, it nust be used partially, to
prevent adjacent alum num electrodes 21 from being short-circuited.
Process B Next.. .as shown in Fig. 25, the alum num electrodes  (bondin
pads) 21 Bﬁtyﬂgﬁe zﬂi?B 18 %?%g%%rﬁmc& df Py the hapdppopecshbiakasa Gt t he

extremti of | ead : .con tions are carried out by the
applicatigﬁeoﬁdhggfVgndép%4§ﬁgggﬁﬁﬁgﬁbqﬁﬁgqﬁwﬁ%ﬂéaQﬁﬁyEﬁ%i%ﬁﬁﬁPﬁb e
extremti t; e pﬂﬂgi ; r {,pn of
t he adhegﬁggfcggbﬁhgkcgﬁ%u%%/?%%@%d esis\;% tr?@?e??ﬁ["@Eﬂ( g%%??ﬁ%@égnfg?’gf
bondi ng energyar tlie ear t(rol ashowhennagrani 5glr @RinGw iePRAUHI B H | Rd S
used, in addition to the adhesive force, this is carried out by expression
of the anipsetiesgiionscdhduenidvailymihomoe hectnodds, (bectiang ceddsuppordaref the
-50 polyimde film 10 and | C chip 15 by the hardeni ng shrinkage of the
adhesi ve, Cérﬁcﬂ1€>@p|0é‘§sisdmudftatnﬁ@U@drYdud{he\/i"t%Chﬁrﬂ1>8m i & Hhe diamectirorthe t he
proj ections 56a _an alunigunlelectrodes.Zl by the particles (not shown in

d
dr awi ng) £838wPned 8o we AOPAE §OPAYCdd 1% RENEEd Vand al umi num el ect r odes
(bondi ng pads)l%ltﬂﬁ% ﬁggrrmﬁgno%%e% qq#&ﬁQﬁP%ﬁgéhel'eegﬁﬁﬁgghﬁgybgyﬁpahen

same in the case of a ni sotropl ¢ conductl ng

RS el PETALTRY AR R g 3B AR Bed B i, 1
mat ébi al lihei DG eniisot’ opl t standur tievinioyt eids tha@dwhsnt Aengondigt imgy afthesi ve

anisotropic conductivity is used as the conducting adhesive

material 25, other than in the connection portions, the same

insulation properties are shown as a resin (an insulating

resin being formed), and therefore it is not necessary again

15 to inject resin. Therefore, in this case the resin injection

hole (reference numeral 42 in Fig. 18) need not be fofmed. By

this means, the design freedom of the disposition of the

external connection terminals (solder balls) is increased, and

a smaller semiconductor device can be achieved. In particular,

20 the necessity of providing resin stopping holes (44a, 44b in

Fig. 18) because of the unfortunate tendency to leakage of the

resin under the effect of the pressure adhesion of the

anisotropic conducting fiim also disappears, and in both cases

the die stamping of the polyimide tape is no longer required,

23 and the semiconductor assembly and semiconductor device can be
formed at a low cost.

| The application of heat and pressure may be carried out

from the reverse side of the IC chip, or may be carried out

from both sides.
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material 25, other than in the connection portions, the sane insulation
properties are shown as a resin (an insulating resin being fornmed), and
therefore it is not necessary again 15 to inject resin. Therefore, in this
case the resin injection hole (reference nuneral 42 in Fig. 18) need not

be f d. B i th esign freedom of the djsposition of the
este?LgF con%e ?P;ﬁ f@fﬂ?ﬁgﬁgg( %ﬂie%%lf@?gbgdbndﬁbag%ghséﬁﬁ Mﬁﬁnﬁﬁlﬁr
i d i : achi eye n rtic . e cessjty o
orovi di ng e REETIRS 8D 288 A5 thap TR SHgthaj feal A dBRoagH e
unf or t unalsgifeedensy el eakagl ool (e al i ALHNETEct8dBE! eindlo fier

pressure adhesion of the anisotropic conducting filmalso disappears, and

in both caseds whecti erestpmps iga by tdred poleyiitiadd vt @pe icatBoat @ngsyered
required, 25 and the sem conductor assenbly and sem conductor device can be
formed at by ladw abbki0 t Ml appdndac t dRg of iAmat rareh imemrie negndec targ i ed
out fromthe reverse.side of the IC chip, or may be carried out from both

sides. -5PUBRSd VEnPYUIVAYBNRakO R Al NREETE I ing stile §aﬁet%9€é@redﬁﬁ‘c$i beﬁ
i tep 12.in t first embodi nent, the active surface of the IC chip, the
:atlnu?n' ngm ﬁloé@[ Fgg’eg,e i’r?(ﬁ‘dgt%ﬁcejras 8a|5te§”mr@5m§r°é' @%”@M-y and chenical ly
delicate are caqwere : -SQf r oy 0 i fil . ani sptropic
cgnldﬁgti ng ad%\eé’siavglagd%%vtg{éé%wpﬁ% ’aﬁml (rzltsrﬁq ;ﬁéﬁ% ér]g)s“l’dn,maﬁ@ qaheflgf oﬁg this

form can benlaedied aghassesimerers ProRseeARlgyan fSo &r¥ph b addn £ 0N
the step shown in Fig. 24, the conducting adhesive material 25 having

ani 86t r opity arydbet iapip-1 1@ thy neyanssf eappin qeh iyt tr@ntsd erherg4mig iween o t he
gap betme%%e projections 56a and aluminum electrodes 21, thus providing
conducting particles, and after the application of heat in the
step shown in Fig. 25, the conductivity may be expressed only
in the direction of the projections 56a and aluminum elec-
15 trodes 21, and in other regions resin may be injected.

In‘ this case, silver, silver palladium paste, or a
similar conducting paste can be used, or alternatively, a film
or 1liquid anisotropic conducting adhesive material may be
used. When a conducting paste is used, since after applying

20 heat and before injecting and hardening resin an electrical
test can be carried out, a reworking step for bad samples is
possible. In other words, since the adhesive strength of the
conducting paste 1is relatively weak, it is mechanically
possible to remove the connections to bad samples. In this

25 way, before the added value accrues, bad samples can be
rejected, and therefore it is possible to reduce the cost of
rejects;. It should be noted that the conducting adhesive
material 25 may equally be provided only between the projec-

tions 56a and the aluminum electrodes 21, and may also project
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t he projections 56a and al umi num el ectrodes 21, thus providing conducting
particles, and after the application of heat in the step shown in Fig. 25,
.the conductivity may be expressed only in the direction of the projections
56a and aluninun1elec- 15 trodes 21, and in other regions resin nmay be

injected 38 ver. S|Iver pal | adi um paste, or a simlar
conduct i nd ﬁégtéoya Op@ @@é&a18r Ate&thatively, a film or liquid

ani sotropi ¢ conducting adhesive material may be used. Wien a conducting
paste is used, since after applying 20 heat and before injecting and

hardenlngpqgébgsa@ electrical test can be carried out, a reworking step
for bad sanples is possible. In other words, since the adhesive strength

of the conducieng ,past &Howr eiratf vgl y2geakhei {/1bS hgaeRaniccaldey fPPRsSd bl e
to renmove the connections to bad sanples. In this 25 way, before the added

val ue accwid$, abmdtadmpheskednobetheej eke pd98amyl 1 het i@y epriint tngpossi bl e
to reduce the cost of rejects. It should be noted that the conducting
adhedi ve StHidairameiiochy atfianeyt betbeoﬂxdétﬂn@ﬂl £ AFYOREEIO Nt Hee 1m0 asles

tions 56a an t he al el ectrodes 21, al so project -52
t her ef r om® ‘19 elerlid Sexg]entare P BE’BEé IElfe ?hoﬁedslﬁ’@vwf“? & §hade,ta he

br it ng. OBtatE® et nie o onhy 1aC R o dd el cehadEe bt o
(sol der bakhs)l Llcar@sf orieé lotr %W']C*klee rﬂﬁheq‘rtc%?@ttﬁeﬁ pdjltha'C ehﬁfeg«pt

precision the via holes 30 are filled with a netal suc or the
| i ke, but offr eedilce ngoitinte efumbieawo foff atedwa thart het gpsThere ofid atyicatien

steps the via holes 30

10 may be filled with solder, thus formation in a single process
with the formation of the external connection terminals 11

being possible. |
In this way, the IC chip 15 and the connection portion
between the Tleads 54 and the IC chip 15 are covered by an
15 anisotropic conducting film or the like before the external
connection terminals are provided, and for this reason when
the external connection terminals 11 are being formed there is
no concern about contamination of the chip region, and
therefore there 1is the advantage that the retiability is
20 improved. It should be noted that as described in the first
embodiment, in the step shown in Fig. 24 or the like, external
connection terminals 11 may previously be provided. Further,
through the steps from step 13 of the first embodiment, a

semiconductor device (CSP) is finished.
25 In this embodiment, the conducting adhesive material 25
positioned between the IC chip 15 and the leads 54 forms a
stress absorbing layer. In other words, after this embodiment

of the semiconductor device is mounted on a mounting substrate
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10 may be filled with solder, thus formation in a single process wth the
formati on of the external connection termnals 11 being possible. In this
.way, the IC chip 15 and the connection portion between the |eads 54 and
the IC chip 15 are covered by an 15 anisotropic conducting filmor the

|i ke bef h t ti t i l. i ded nd_ f t hi
oason wndfiot R SHD L A SRRTE (T, O aing 2anRba VBaTALe f o8 hth (Hior o i s
i ti h i i t f th i
IheS oo onBogotk ot oBh8BY B LPRe Bk NEEEL P 158! e tf08h | IR e Sl it
as describefnc@tiba tbFmtnagebedi aﬁatthér\némﬁﬁ@psaf@mw. %'Jgamggélnw the

|l i ke, external connection termnals 11 may previously be pro
Further, wiilihougle tdvndtcpind radhss 2pe 1Baoérihe Pbrat sareed MY¥or@ing
sem conductor device (CSP) is finished. 25 In this enbodi nent, the
condbict i n§oRBRBSNTe (Faf &r $egment pogittibtated rbéheednkehe ¢ C mhigudlis jard t he
| eads 54 forgﬁeaﬁ%stress absorbing layer. In other words, after this
t

enbodi nent © S$BnT BORAEDE bBRe deen€ecT Engroadhesli va mateual mp suthet rat e
-53 t [ i t he conducting.adhesive materjial 25 is able
to aéggrbaggpgsgggQ%gghgg%nBebéﬁﬁBEH“g o L3i 8r #iteClorivat PBn Abained s 11

dth . Joon P . e
mmterial BRoanBd, THISLEAIG L Mot dhas v e & e F BT N A AT ERIC ¢ he
like) , otohyuaddhyi enimtert A @ﬂs%6tﬁggﬁbhaohH@CQQﬁQU%bh@%1@@h65iVe

material 25, the above effect can be obtained. This effect can be obtained
whether the codducthowl ddbesi vetedt erhiati 25 i1 a&te anifsothepicondu@tdiurf i ng
filmor an anisotropic conducting adhesi ve.
adhesive material 25, if an insulating adhesive not including
conducting particles 1is wused, the effect of preventing
corrosion of the leads 54 and reducing the amount of bubbles
1s enhanced, and as a result the moisture resistance
15 reliability and insulation reliability can be improved. By an
insulating adhesive is meant an anisotropic conducting film or
anisotropic conducting adhesive from which the conducting
particles have been removed, in film or liquid form.
In this case, 1in order to maintain the state of
20 connection between the aluminum electrodes 21 of the IC chip
15 and the projections 56a of the leads 54 formed on the
polyimide film 10 (and the plating 1layer 90a), it is
preferable a hardening resin is used. In more detail, it is
preferab]e to use an epoxy resin or the Tike which does not
25 soften at a high temperature. By this means, between the
aluminum electrodes 21 and the projections 56a, even without
a conducting junction material, an electrical connection

between the two is possible.

Even 1in this case, since the leads 54 formed on the
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10 It should be noted that in place of the conducting adhesive materi al
25, if an insulating adhesive not including conducting particles is used,
the effect of preventing corrosion of the |eads 54 and reduci ng the anount
of bubbles is enhanced, and as a result the noisture resistance 15

el i abili d.insul.ati liabilit be, | d, By an insulati
heai ve PEISAROSaR 1M B: REpi BORohabREAat r o TG BHICR a8 RCL 1 ng

adhesi ve {0 WHENIENGGRNdNCt i Bac RALLICl £p ipxe heen. rompygd, jin (il m or

liquid form | S case, in order to 28 difHect i on

bet ween t ;g N | kod fo t I i t i Q) | ons
be talivei. ngmeelaoizodes a2t qfs it ggﬁqtﬁqtﬁ(mta{@@l%ﬁ f

56a of the |leads 54 forned on the polyim l'ating |ayer
90a), it bs aprsaflefeablre i farcEmitg omstteds YEedsahB @R 6 ndatd lapdvie i S
preferable to use an epoxy resin or the |ike which does not 25 soften at a
hi ghdt enpdegciindedBgmbhidé mewdns, between the al umi num el ectrodes 21 and

the projections 56a, even without a conducting junction nmaterial, an

el ectrical cond8ctlifth abRYewedASEndbedo Tild Sgoskr bb &xtEvembiod imeng scasd
since the | 54. formed on the . -54 polyinmde film 10 are positioned at
the j unct %ﬁ%gﬁﬁe Lor AES& T RPEh Qhe USENéhi %ﬂg]mﬂ% BSading4 sHhs tHate
exposed t . aut 3 de. Hgy f N e | f a e

applicati @ra]ttgg]g ag’sgugermr esi s &Lgnkrﬁj%n?%?eeb?g% ﬁeggghetagstpilzhl}t hge1aa§osove 5

describedepak9di mANtthéd n1Gke @GV EestTy bed fuged (Pimdeth ¢rbodiyEps, an
exanple is described of using polyimde as the substrate material, "but
ot héd wel itekpewa tomeerisl notucheqei REd, fgirasshe junction between the
projections 56a and the aluminum electrodes 21, the range of
materials which can be chosen is extremely wide, and the
substrate material can be chosen according to particular
objectives. Furthermore, the projections 56a are formed on the
15 wiring pattern of the film carrier tape, but this may equally
be provided as has been carried out for conventional TAB by
forming.bumps on the aluminum electrodes of the IC chip. Since
the junction with the wiring pattern is on the tape, the
effect that the problems of lead bending and the like brought
20 about by conventional TAB are solved is unchanged. In this
case, since a special tape with projections which has been
described is not used, but rather an ordinary tape, a stable

market supply can be obtained.

Seventh Embodiment

25 Fig. 27 shows a seventh embodiment of the semiconductor
device. This semiconductor device 110 includes a semiconductor
chip 112 and an insulating film 114, and the insulating film

114 has formed external connection terminals 116. The
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epoxy, or the |ike may equally be used. Since a very high 10 tenperature is
not required for the junction between the projections 56a and the al um num
electrodes 21, the range of materials which can be chosen is extrenely
wi de, and the substrate material can be chosen according to particul ar

bj ect i o Eurth o Lh jecti 56a. d the 15 wiri

pat tor ' o THEOPAEATRE: FraP° 138chaR,e PhyEs Ty catick 150t BR99F oliied e has
b [ f ' l; . TAB: ' t-h | unj

ol cot 1 odeS SF RGeRe ERP A in 1 T2 AT oY RS Wt B TR ¢

on the tapgpoheg efitest bhat athesprebh erBoh &&?db@@9ﬂ2ﬂ3g§“ﬂ1ﬂﬂ%%%%#e

brought 20 about by conventional TAB are solved 1s unc

case, sindeua speeisal tape with projections which has. been described is
not used, but rather an ordinarK tape, a stable nmarket supply can be

obt aPned. SevedhhMefBodeient ,25hei gnsatathosst almetent hs ehdome dreftornfa t he

seniconductgr. device. .This sem conductor device 110 includes a
senmi conduPPoy 1MAREp FEBINard dhei ddicat iafg PN MNELAUTHRE e KRS s tating fil m

E AL o TSR G R S U S P A e T
et £y SETPSITSS, 8% o LYua ORRRE R SIES el BTGl VL I T,
i's fornedcbhowcaiopokytiide16esi 6 e tharmddkon 2R RNr PR Saf &S has. a
wiring pattern 118 fornmed. In the insulating film114 are fornmed a
pl uidlityTokeredoes,11ha, eahdrnhil oaghneébesenhbd esiddsa ex8 exmdlarranged
to project from the surface opposite to that of the wiring
pattern 118. It should be noted that the external connection
terminals 116 are formed of solder, copper, nickel, or the
Tike, in a ball shape.
15 On each of the traces of the wiring pattern 118 is formed
a projection 118a. The projections 118a are formed to
correspond to the electrodes 113 of the semiconductor chip
112. Therefore, when the electrodes 113 are arrayed on the
four sides of the periphery of the semiconductor chip 112, the
20 projections 118a are also formed in arrays on the four sides.
The electrodes 113 are electrically connected to the
projections 118a, and are arranged to conduct through the
wiring pattern 118 to the external connection terminals 116.
By the formation of the projections 118a, it is possible to
25 provide a wide gap between the insulating film 114 and the
semiconductor chip 112 and between the wiring pattern 118 and
the semiconductor chip 112.

The electrical connection between the electrodes 113 and

the projections 118a is achieved by means of an anisotropic
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connection termnals 116 are forned on the wiring pattern 118. 10
Therefore, the external connection termnals 116 are arranged to project
fromthe surface opposite to that of the wiring pattern 118. It should be
noted that the external connection termnals 116 are formed of sol der,
copper, ni | ...or the. |ike, 1in a ball, shape. 15 On each .Qf the traces of
t he mﬁring%ggyfgﬁﬁgl?g]msﬁégrnLQF %P}ﬁQﬁQﬂﬁfﬁn?qn9¥£t1fﬁbﬁdﬁﬁié@Pibﬁé”llSa
are formedpleO ¢ H§SRO t | e¢ i conduct or chip
112. There(bre? mhgﬁ ?hgqg gét?ﬁ&@s?iﬁéqgggagﬂﬁ%f@%r%ﬁgliin??%ﬁﬁh%ﬁE&% of

the peri phparytiefl etshedsepbearduehod rdyim 1dRent '@ﬁeZQn PESL ﬁqéig@r@oﬁl&ﬁ?tﬁr e

also forned in arrays on the four sides. The electrodes are

el ectricaling clonimect2@ ie phesspdojtectiwesrs fiBae1e0dragesannanged tihe
conduct through the wring pattern 118 to the external connection

t er nPnal s PIPEECtBPNiShel 1 B2 mattihen metahéipr djiew i pastit8as itcarsdymisividl e to
25 provide a w between the insulating film 114 and the

sem conduP@ét ¢ !%ﬁqﬁazr%nﬂrﬁéls\ﬁ/@en_%% WSnge Raterorh1g0AUCtiRE 1S

175 and ER3abd el BeaWBBal (PR e VTP E e St P by SR G 1S - 56
qont he P . ( L podlls, anis f f

et AN I G T AR SRR TR ELAR R B g

a resin. WhenthBe anrsetioni cifondNeEh |fefimdtdPDids Prrsseh detyran the
el ectrodes 113 and the 5 projections 118a, the netallic fine particles

(conbluct i Hgonpacttiiolges Jpaarta cressed3 reandp t disise @] ecanticaltheordudts omdts

est abl i shed between the two. Wen the anisotropic conducting
electrical conduction 1in other directions. Therefore, if a
sheet of anisotropic conducting film 120 is attached on the
plurality of electrodes 113, there is no electrical conduction
between adjacent electrodes 113.

15 In this embodiment, the anisotropic conducting film 120
is formed only between the electrodes 113 and the projections
118a and in the vicinity thereof, but it may equally be formed
only between the electrodes 113 and the projections 118a. In
the gab formed between the insulating film 114 and the

20 semiconductor chip 112 is formed a stress absorbing portion
122. The stress absorbing portion 122 is formed by injecting
resin through a ge1_1njection hole 124 formed in the insulat-
ing film 114.

As the resin forming the stress absorbing portion 122, is

25 used a material with a low Young’s modulus and good stress
absorbing effect. For example, polyimide resin, silicone
resin, silicone denatured polyimide resin, epoxy resin,

silicone denatured epoxy resin, acrylic resin, or the like may

be cited. By formation of the stress absorbing portion 122,
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film120 is used, electrical conductivity is established only in the
direction in which the netallic fine particles 10 (conducting particles)
are pressed, and there is not electrical conduction in other directions.
Therefore, if a sheet of anisotropic conducting film 120 is attached on
there is no electrjical conduction,

! 4 1
bt voon adf LR dFecEPhlee 18 A ¢ RS Gibdi AN he CHIRRAT S C

conduct i ng ofrilima420 1 1igS LA Bed el tween the el ectrodes 113 and the
projectioﬁgr f%?a%aAJGiga?h§%v9®%ﬁ¥P3%fhereof, but it may equally be forned

only between tiexal eeheogesndigadangtépe th%ghlfg%dl&?%a Rfal PGr S

formed between the insulating film114 and t sem conductor chip 112 is

formed a ghriesemhbdombhingoporia aemitdhdubtd rsideedscapsor ¥ apdtipyy 122 is
formed by injecting resin through a gel injection hole 124 fornmed in

t he- Pnsul &1 rsitng i Ithel1nskat treg resim 1 d4mi hgleke 19thae o rakmmanbidiqng
portion 1 sed a material with a | ow Young's nodul us and good

, 25 DAL .
stress atﬁ‘@r IB?S(ﬁsrBP#e%W”%P%Qa?ﬁ)ﬁr%ln%bfﬁ vith @od aspa] shieehbhen hald n,
o e ; ) o enat ur o
Fesinacrgls e petoRel "TREN] FbOnnEP Bl IR TocioR] e i BISU b Sy os
b bi ; k v A I t |
connect i on 9 L1 1F4: 3@ by RS HrRERi o bR RTeEM, Plb IF REIT, (he
met hod of amandliagherre ahe tridigs opadifmaiiatafort R SOTE GNP o eVl & 110

are described. 5 First, in the insulating film 114, holés 114a for
pr oV di ng ishmaeked; nahd coteletng ors toarrmiireal ®utlGoanddacged thaf et o riwl e
to a thin state. By removing the mask, the projections 118a
can be formed.
On the 1insulating film, the anisotropic conducting film
120 1s applied over the projections 118a. In more detail, when

15 ~the plurality of projections 118a forms rows on two opposing
sides, two parallel strips of anisotropic conducting film 120
are applied, and when the projections 118a are arrayed on four
sides, the anisotropic conducting film 120 is applied in a
corresponding rectangle.

20 In this way, the above described insulating film 114 is
pressed on the semiconductor chip 112 with the projections
118a and the electrodes 113 corresponding, and the anisotropic
conducting film 120 is pressed between the projections 118a
and the electrodes 113. In this way, the electrical connection

25 between the projections 118a and the electrodes 113 can be
achieved.

Next, from the gel 1injection hole 124, a resin is
injected, and the stress absorbing portion 122 is formed

between the insulating film 114 and the semiconductor chip
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124 are fornmed. Then a copper filmis applied to the insulat- ing film 114,
and by etching the wiring pattern 118 is formed, and further, the region
,of formation of the projections 118a 10 is nasked, and etching is carried
out to reduce other portions to a thin state. By renoving the mask, the
proj ectio 3 118a can be fornmed. On the insulating film the anisotropic
conducting Frln1 120 is applied over the projections 118a. In nore detail,

shen 15 Uhe DIuedl koY ot PLOJEG!| 007 T8RS QL0 0NS, 00-4 10y R0

r n
sides, two parallel strips of anisotropic SondlcPn l'ied,

and when the RHOLECHiARS AA§3D AT B- K4 FYE G Pfe f A c&%rﬁ@éticfﬂecéérgﬂiﬁg}{ﬁi c

conducting film 120 is applied in a correspondi ng rectang S
way, the dbévardesormeed i nsulating film 114 is pressed on the

sem conductor chip 112 with the projections 118a and the el ectrodes 113
cor r espondi ng, BAn@ieane ahi Yrseomtepcoitecsendcbndoctad dsvpcessedl dat ween
the projecti 118a and the electrodes 113. In this way, the electrical

connecti o eZ%%éﬂ\ﬂ@é’n tite SHos1&: ticom® tetsd Nafd ithe Nl se @MteEigent3s dde be

hi d. f h L, .inj i Le 124 in i i nj ected, d
The ot res@ManesrBPAS boRERES 1hBLTR AN 02 fedS HaFteaniEnbr imiRAS g THS m 114
pattern 190 hrsochORiECaRnesVeey B0 “Ehas B UYL AL FEAdEH "

termnal sshbdé do@mf,0LAedN 1B oRY oFERNA de siNRS 8 SIEPSHhd NGB SHRNIURL-Or
device 110 can

10 tion as the anisotropic conducting film 20.

Eighth Embodiment

Fig. 28A to 28C show an eighth embodiment of the
fabrication process of a semiconductor device. In these
figures, the embodiment is described focusing on a single

15 package, but normally the semiconductor devices will be
fabricated continuously (in tape form (integrally)). The
finished semiconductor device 130, as shown in Fig. 28C,
includes a semiconductor chip 132 and an insulating film 134,
and on the insulating film 134 are formed externé] connection

20 terminals 136. This semiconductor device 130 is fabricated as
follows.

First, in the insulating film 134, holes 134a are formed
for forming the external connection terminals 136, a copper
film is applied, and this is etched to form a wiring pattern

25 138. In the wiring pattern 138, by etching other portions
relatively thinner, projections 138a are formed. The projec-
tions 138a are, as for the projections 118a in the seventh

embodiment, formed in positions corresponding to electrodes
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be obtained. It should be noted that in this enbodi nent, the anisotropic
conducting film 120 is used, but in place of this an anisotropic adhesive
.may be used. Except that it is not in sheet form an anisotropic adhesive
is of the same construc- 10 tion as the anisotropic conducting film 20.

Ei ghth Enq%gigqn&hgigpmﬁgég#ﬁgiﬁghg$§w gggeighth enbodi nent of the

fabrication process i'ce. In these figures, the

embodi ment i s das@hed frPGisd Ngp N,aasgggbgsl?eWQ%bqgﬁkP%VHi%ﬂ“Eyl?%the

sem conductor devices will be fabricated conti nuousl n tape form

(i ntegral fp)nedTie thienwshecgs pritaenrtuctad. devinfsr el3Hdt A9 Showh dr 49

28C, includes a sem conductor chip 132 and an insulating film 134, and on
t he i nsul deilngvfinlgmpks4t iwre 42 méd exteritdd conhgcoinontH) &edei odl stH36
This_sem cqonductor device 130 is fabricated as follows. First, in the

i nsuPat i nY1iTNG P34 teRB d$8194a thee MGUIad 1 nedorf 18T idfy tie the gramion
connecti o rmnals 13 co r Llmis applied,. and this is etched to
forma wi EPR&S%&P(‘QHH‘-&%%%@? Bﬁ??ﬁeg é\/l4?i afd pgrs)? ef 1 1LY pheieti ngd " her
portions ok i vely: 2.0 e | egtions, 1 e forme The projec-
tions 138§t3%§% é??iﬁJﬁﬂ% %?B?LQ?igég Eééaggﬁm?ﬁeogeJ%nE%S]%nﬁgﬁﬁmﬁﬁ,
fornmed i nTR@bhi, ORS 1GRILHNRSP Iyigh it el gct fe8esikasS9 3;qQf -

sem conductor chip 132. As gﬂﬁ?ﬂ in Fig. 28A a1s%Fegéaré$ig&?ﬁ&%ﬁnﬁ%on 42
is fornmedadntting wirr pmgnpdniger orld§. alpp Iniwvee idet ain tdpre FEMMESAs reld evi ng

portion 142 is provided only on the side of the 5 wiring pattern 138 of the
i nsdf ati nGateriei3af ithe hetregg orelieving portion 142, the materials
used 1in the seventh embodiment (polyimide resin, silicone
resin, 'si1icone_ denatured polyimide resin, epoxy resin,
silicone denatured epoxy resin, and so forth) may be used.
Next, as shown in Fig. 28B, over the stress relieving

15 portion 142 and wiring pattern 138, an anisotropic conducting
film 140 is applied to the whole surface of the insulating
film 134. The anisotropic conducting film 140 is similar to
the anisotropic conducting film 120 in the above described
first embodiment. Alternatively, in place of the anisotropic

20 conducting film 140 an anisotropic adhesive may be used. It
should be noted that the anisotropic conducting film 140 may
equally be provided only in the vicinity of the projections
138a forming the junction. portion, as 1is the anisotropic
conducting film 120 shown in Fig. 27.

25 Next, as shown in Fig. 28C, the insulating film 134 to
which the anisotropic conducting film 140 is applied, is
applied to and pressed onto the semiconductor chip 132. In
more detail, the insulating film 134 is pressed onto the

semiconductor chip 132 so that the anisotropic conducting film
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corresponding to the holes 134a and the vicinity thereof. The stress
relieving portion 142 is formed of a resin such as Teflon, silicone,
polyimde, or the like, and is applied by painting or printing, or by
application in tape form As the 10 nmaterial of the stress relieving

ppl i cation in rm _ I of the s evi
asin. si1ons BERFRA BrrHBRE. et B DLAo T ey B ¢ Gisbap e n,
P iV, . - own
Tn Fio 288 oulr The Seeea AT N O e Ve, dea N orn

138, an apirsgiecapionscasdictamy efée irdddsi 338PRhirgdgho tiHee amiad & gy face of
the insulating film134. The anisotropic conducting film140 is simlar to
t he ani socoogiue taodhdt nnty40i | frune imo tde Ebhahewtesar Fibgd 286 Solder
enbodi ment,. Alternatively, in place_ of the anisotropic 20 conducting film
140 an ani'SoPréyildeddhbspyehnipepboligsd] 3fa oRhbue dv bei motrat tavn 13

i i i fil 140 1 b i ded | i th
e o P aRa BB TS Bl R e ST Ra T F o RER e DRets TSR b b6 1418 108G, ¢ he

i i i fil 2 i Fiqg.,27. 2 ho in
O ne?! e PREGTLIAG, Wl THEP SRR B0 0 oS Mo AR 1
140 is apphicedpove paRRlisd tsa rand I%rp%ﬂsi% %Ctﬁé‘%%?mt O@E%Mr%ﬁw 132.

In nore detail, the insulating film 134 is presse he ~ sem conduct or
chip 132 serthatalshe3ancant bopalbscrpedcty Nehéid hiesH0r by SnPrrssteihn

between the projections 138a and el ectrodes 133. In this way, there is
el edfri call4@ondiRe@ve bet We@R et hehe prsdjrests one1i88anang cgltaairr otiés 133
t hrough the anisotropic. conducting film 140. Furthernmore, as shown in Fig.
28C, sol d@fovided onTy in the region in which it is required to relieve
stress, materials costs can be képt down.
This embodiment may be varied as shown in Fig. 29. Fig.
| 29 shows a variant example corresponding to Fig. 28A.
15 Comparing Figs. 29 and 28A, the insulating film 134 and wiring
pattern 138 with the projections 138a are the same, but the
stress relieving portion 144 shown in Fig. 29 is different
from the stress relieving portion 142 shown in Fig. 28A.
The stress relieving portion 142 shown in Fig. 28A is
20 formed individually in poéitions corresponding to the holes
134a and the vicinity thereof. On the other hand, the stress
relieving portion 144 shown in Fig. 29 is formed as a single
sheet over a region corresponding to a plurality of or all of
the holes 134a. By means of this variant example again, the
25 stress relieving can be achieved.
According to the variant example shown in Fig. 29, the
position of the stress relieving portion 144 need not be

precisely aligned to correspond with the holes 143a for

forming the external connection terminals, and therefore
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5 1is provided through the holes 134a on the wiring pattern 138, and
bal | - shaped external connection termnals 136 are formed. According to the
.sem conductor device 130 fabricated by the above process, stress applied to
the external connection termnals 136 can be absorbed by the stress

relieving porti.on. 10 142 . Moreover, since the stress relieving portion 142
is provi dBESIHTPNTAYG HY GGt B i ASwhiodh 894 S e@quMPEROYO! 5 clSilBE e ess,
material s C t 1,..This odi.ient. may be varied as shown in
Fig. 29. Eﬁg%g%zg@kgﬁvshﬁ&vggi?ﬁp”ega%psgg&ﬁjggsdé‘nd%l’hg°tV8réﬂg. mafier 15
Conparing riitger 292G 38Ra1tihed %Wr%tr',”gstfr‘elhsrg 136 A Y T At 138
with the projections 138a are the sane, but the 'stress rellieving portion
144 shownmiomeFis@. a2®jievedi.fferent fromthe stress relieving portion 142
shown in Fig. 28A. The stress relieving portion 142 shown in Fig. 28A is

20 fbrmed i ndi indtiafi Byva ni potiexamrs] &agréspondengn t 90t hep hol s dukdian@nd
the vicinity thereof. On_the other hand, the stress relieving portion 144
shown in Ifﬂé.m JORY sefldrfdy £ aPEPMGAed SHEet bherthg retg Uni toor péspdadi ng
to a pluralit. t he hol 134a. By nmeans_of this variant

f. or all,of S

exanpl e aﬁél{)t=ﬁé(7&r1(§m3254 é@?egé’ rF‘éI”igevfrﬁ% JAR YL hPRIEHON Ac ST dil g §NP t he
variant e I i JFLg.: 29, .the osition.of t.he ress relieving
portion 1§ﬁq§8§é%ﬁgﬁn§8%dHF38P eﬁi]glﬂgﬁe th%cd%r£§§0n r7\/\/ith t he hol es
143a for formng the external connection termnals, and therefore -61
positioning precision is not required. Mreover, since the stress
rel i evi ngNdorthi @mbiogimeati ded i n an overall manner rather than a | ocalized
manner, stress relieving can be even

10 Figs. 30 to 31B show a ninth embodiment of the

fabrication process of a semiconductor device. The finished
semiconductor device 150, as shown in Fig. 318, includes a
semiconductor chip 152 and insulating film 154, and on the
insulating film 154 are formed external connection terminals

15 136. This semiconductor device 150 is fabricated as follows.
First, holes 154a are formed in a strip-shaped (before

cutting 1hto individual pieces) insulating film 154, a copper

film is applied, and this is etched to form a wiring pattern

158 passing over the holes 154a. In the wiring pattern 158, by

20 etching other portions relatively thinner, projections 158a
are formed. The projections 158a are, as for the projections

118a in the seventh embodiment, formed 1in positions
corresponding to electrodes 153 of a semiconductor chip 152.

Next, as shown in Fig. 30, the wiring pattern 158 is

25 subjected to bending so that it enters the holes 154a, and
_three—dimensiona]]y bent portions 162 are formed. The
three-dimensionally bent portions 162 are bent in a rounded

manner, so that there 1is no concentration of deformation
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nore so achieved. 5 In this variant exanple again, the anisotropic
conducting filmmy equally be provided only in the vicinity of the
.projections 138a formng the junction portion, as is the anisotropic
conducting film 120 shown in Fig. 27. Ninth Enbodinent 10 Figs. 30 to 31B

show a ni nbodi ment _of the fabrication process of a sem conductor
device. T gpPSﬁPsﬁQS C§@ﬁ$§oﬁ8u@9§rt8@5i58 f96M-as shown in Fig. 31B,

i ncl ud i . chi i ting film 154, th
e ST ng 1 IS RReUELRnIAY dhar AR LTI Y, e RE nd S N
semi condugborf otevi eige 18Ar b6-HMAERERbRET 25 Fo%'n'to%ontvi':d sSHepé‘%ﬁg) 1349 are

formed in a strip-shaped (before cutting into in i dual prece

i nsul ati ng ifrel,nmbl%4inathoppembofiihents appl ded, 1:ndshdus is retghesh tig form
a wiring pattern 158 passing over the holes 154a. In the wring pattern
158, Y by 20sefchiThg o teer 1 pbr brena reelund Viety ohi pnefecpriopectlisdas B¥RA  are
f or med. TEE grojections 158a are, as for the projections 118a in the
seventh eAbdaNRedtP YR helY (4 phdieeighigensdionedgonbeng por bi easr i< 0153 of

' i . .. \e h in Fig. 30, th i ) 158
s 25 SubPeb o el PR arte Al Vo AT i« Do atoa tBabnS dre 11
th - di [ I t | d > 1 - di ' |
pent  por t1one 182" e D, MR LR pof eFan: Mo ferE MRS ¥

i the bending operatton 5 munch o nan ke aBe L f P Ml e
t hr é&- di némpiromall, yabeénit posta bss df®y one fairn the three-dimensionally
bent portions 162 all the same shape. The three-dimensionally
bent portions 162, by being formed concavely into the holes
154a in a three-dimensional shape, are allowed to deform in
the direction along the surface of the insulating film 154.
15 When the three-dimensionally bent portions 162 are
formed, the ends 158b positioned on the periphery of the holes
154a 1in the wiring pattern 158 may possibly be dragged
somewhat 1into the holes 154a. Therefore, in order that the
ends 158b do not fall off inside the holes 154a, the height H
20 of the three-dimensionally bent portions 162 and the original
length d of the ends 158b should preferably be considered in

the design. Specifically, it is preferable that:

In particular, when S, the total of the punching
25 tolerance for the holes 154a and the pattern positioning

tolerance is considered, it is even more preferable that:
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time, but in this enbodinment, the die 151 shown in Fig. 30 is 5 used. The
die 151 has a plurality of projections 15la, and allows a plurality of
.three-dinensionally bent portions 162 to be formed sinultaneously.
Therefore, conpared with the case in which a single three-dimensionally
bent portion 1 2 is formed, the operation tinme is reduced, and the
operation effi gy‘lg 10 inproved, and it is also easy to formthe
three-dinensionally bent portions 162 all the sanme shape. The

three-di nensionally bent portions 162, by being formed concavely into the

hol es 154a in tt'ﬁﬁ%ev@'yne'ﬂlﬂe%”ac'hesW%e—@ﬁ%eﬂ%i%‘ﬁ%gl P B ot

direction along the surface of the insulating fi

t hree- di me62i amal lfy rvent, Fantiiens o¥G2 ofr & hef WinEithg e w@NGs 158k HOYd | oned
on the periphery of the holes 154a in the wiring pattern 158 may possibly

be dragge@reyéemgeldat into the holes 154a. Therefore, in order that the
ends_158b do not fall off inside the holes 154a, the height H 20 of the
threé-dlnen3|oﬁéll§h8éﬁﬁ p69t|6ﬂ§eQ62t%hH the obheyi reape nmasft h slirdfacehe

ds 158b ) f b der ed Specifically, it
P orerer dBPS brflel B We%%?q”frh%ﬁ%}eonaﬂ& BEn h8of 3 ahBof ehe WBehi ng
25 tol forhes 1 d t i t of

const der eqover “PiUBVIHCEES 130T IDheRE, 5‘%%%%%*”’6@55‘9 i 4 By

when the &hbaetdbmaﬁbenahwaéénéfp@ﬁé'Pﬁ§u1&‘é?n He rf@&’ 1rf35tdn“%d3ff of

.the wiring pattern 158 can be prevented. 51t s ou be not e iI'f the
upper nost teenf dbe three-dimensionally bent portions 162 do not project
10 from the 1insulating film 154, and therefore transport of the
insulating film 154 in the form of a tape is easy. The
insulating film 154 generally has a thickness of approximately
75 pm, and if the three-dimensionally bent portions 162 are
made to be of approximately this size, a stress absorbing
15 effect can still be obtained. On the other hand, if the
three-dimensionally bent portions 162 are formed to exceed the
insulating film 154 wupper surface, more effective stress
absorption can be achieved.
Either before or after the process of forming the
20 three-dimensionally bent portions 162, the wiring pattern 158
is plated.
Next, as shown in Fig. 31A, over the wiring pattern 158
an adhesive layer 160 is applied on the insulating film 154.
The adhesive Tlayer 160 serves to adhere the insulating film
25 154 to the semiconductor chip 152, and preferably has proper-
ties which absorb stress. Alternatively, if the adhesive layer
160 is liquid, it can be provided by printing.

In this embodiment, as the adhesive Tlayer 160 an
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(outside) of the three-dinensionally bent portions 162 (the Ilower side in
Fig. 30) is bent to a position equal to or less than the |ower surface of
.the insulating film154 in Fig. 30, then the three-dinensionally bent
portions 162 do not project 10 fromthe insulating film 154, and therefore
transport i.nsul atin 4 in the f@rn1of a tape is easy. The

. fil
i nsul at | n&%isltoﬁl?fgiicge‘ﬁ%?%&ﬂ rlﬁ%;nfgiﬁ thi dRnes3CDF  &Ndk okhiat @ \PCTEIGRT and
o or o e BRUUCEROR A0 | Ko DN RRIdd OF. 19, 3 Loy [PEE hRsBEiBhsp, The

approxi mately this size, a stress absorbin _ _
obt ai ned. a@n sblte otibeEoRandtihG Fhem &M "ensd onal d ¥ AE deﬁ?—zctlf\zle

§€n 4 q'd
are fornmed to exceed the |nsuPating fiFn1fg4 upper surface, %ﬁae e

stress alisesptilon soube adehireveri Ehabernbef e 0§ f afther diedxraess of
formng the 20 three-dinensionally bent portions 162, the wiring pattern
158 %is pcandyctnegt fidm enowniise tFiog.ic32dhesvior tay bier iusgdpattern 158 an
adhesi ve layer 160 is applied on the insulating film 154. The adhesive

| ayer 160 serv88§*to AGh&MOWMe N st at3hB. f then 2psudati o9t fid 1@erfiSdoreduct or

hip 152, has proper-.ij.es which absarb stress,
ZI Itgr nat i\‘?@ﬁgppirtﬁ{%e;gghﬁﬁé#vgapp er ééﬁd S s*@?%‘?dﬂ 1Si Ba%%w Q%Llﬁf)oﬁrﬂjted by

i nting. pl I i : h i.ye yer. n .- ani,sotropic
Conduct 1 ng FrPas St Bodh e AR rulR B RIS 1oBNaua P ¥ ar e orrved i n
the requi iedupasihigonsimThes ANicTeldsAY @n%n@Hétsé'rﬁi<FermJ@JF§P dip Steess

relieving proper- ties. It should be noted that 1n place of the anisotropic
5 coéhduct sng fthkm arthani sahespive adlkgeirve 188y e iwged.the anisotropic
conducting film is pressed between the projections 158a and
electrodes 153. In this way, there is conduction between the
projections 1582 and electrodes 153 through the adhesive layer
160 being the anisotropic conducting film.

15 Alternatively, as the adhesive layer 160 may be used an
insulating material, and a conducting material may be provided
between the projections 158a and the electrodes 153 to achieve
the conduction between the two.

Furthermore, as shown in Fig. 318, on the

20 three-dimensionally bent portions 162 solder is provided, and
ball-shaped external connection terminals 156 are formed.
Testing can be carried out when required.

According to the semiconductor device 150 fabricated by
the above process, even if the adhesive layer 160 does not

25 absorb stress applied to the external connection terminals
156, the stress applied to the external connection terminals
156 can be absorbed by the three-dimensionally bent portions
162. It should be noted that if the three-dimensionally bent

portions 162 are bent 1in an angular shape, although the
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Next, as shown in Fig. 31B, the insulating film154 on which the adhesive
|layer 160 is fornmed is applied to and pressed onto the sem conductor chip
152, In nore detail, the insulating filma154 is pressed onto the

sem conductor chip 152 10 so that the adhesive |layer 160 being the |
ani sotropi ¢ Qndyctin ilmis pressed between the projections 158a an

el ect r odedU{# Jqﬂ th@g &éyﬂ”Fﬁéﬂ@rhsaéoﬁaﬁcﬁﬁoﬁb%%ka@% the spregects ons

158a and %b%%%qggﬁﬁ_%gé %QH%U%Bfkpﬁe %&f%&g%@&%§$k¥hleo bei ng the 160

ani sotropi c conduct’i ng fi'l'm e adhesive | ayer

may be used anagi BSUhAYAAY ERAEE1&10s @S %n@%’&q %%‘trlgggaéﬁégﬁ"iﬁeﬁw.e

provided between the projections 158a and the electrodes : to achleve
t he condu@t2i,onobhetien cohe algo. s Fget her mne, @ﬁré@oﬁ$méﬁsfbﬂa1$%5©éﬁkthe

20 three-dinmensionally bent portions 162 solder is provided, an

bal | Sshap®@réxoasnalé Zonaedteisam t L3 nal P rb6 dece bef orehandewhiing cian be
carried out when required. According to the sem conductor device 150

fabri cat e§Ofyert Hhabobe pAAd 684 0BV EN GGNAURL Hthei U bay e 1180t rdxpaﬁ: not
25 absorb r .appli,ed to the external connectign termnals 156, the -
stress apﬁﬁ%gg%&d%gqh@dgﬁé?’ﬁal ardgnhﬁc ©RAESHVgal' Y1566 ahs @éoﬁ’dﬁﬁd?edhby
the threexdi ix@ral 1.y ; parti 62.. 1t oul d be noted  that .if the
t hr ee-di nétﬁ?ir%@e?% Béeﬁt@%gté‘.gt ﬁ(l)}r?gq?%f ér%e 1tg1|é)r{t0§/i%rd%a%saﬁélﬂ a?roq:sthaﬁ?es,1 n

al though mhe beb?idegalink tre sy Red Hea' 119e §¥?éég}f%§&gng&gk?gﬁbqgkanple

stress is concerned, the sane effect can be obtaine
of this enB@dinmente asvehawnemboliiment32, on the concave side of the
t hr ee-di nensi onal | y bent . _ '

The Tresin 163 is provided by printing using a mask 165.
An opening 165a in the mask 165 is formed to be larger than
the three-dimensionally bent portions 162. In this way, the
resin 163 can be contacted with the wiring pattern 158 before

15 entering the concave side of the three-dimensionally bent
portions 162. Therefore, stable printing is possible, and the
yield of the printing process can be improved. Thereafter, an
anisotropic conducting film is provided over the whole surface
of or the projections of the semiconductor chip to carry out

20 mounting in the above described mounting step.

In this embodiment, the electrodes 153 of the
semiconductor chip 152 and the projections 158a of the wiring
pattern 158 are connected by a conducting material, but the
present invention may equally be applied if the two are

25 connected by wire.

For example, the semiconductor device 200 shown in Fig.
33 has the wiring pattern 202 and semiconductor chip 204
connected by wires 206. In more detail, on the surface of the

wiring pattern 202 formed on the insulating film 208, a stress
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5 portions 162, a resin 163 is provided beforehand which is softer than the
ani sotropi c conducting filmor anisotropic conducting adhesive, and if the
adhesive layer 160 is provided the stress relieving function is i mproved.
"As the soft resin may be cited the resin used for the stress absorbing

i i di .. Th in 163 i rovided b
r it tng 6050 B ThdRYeE52 TS chibimiedy Bk i s AR T RaSkatBor bENS olaxar io be
ad i I b j 162. | hi t
oo 163 208 B8 reaRRoafl BENTE IRV S T SRR RN For ERe et b 8B g
t he concaw@nﬁb®%d@ktbhephhbngﬁhﬂFE259@§|kg Pﬁ&% hQQ{a%OFﬁbJé¥%c€¢wﬁé§<"€%

stable printing is possible, yield of the prinhting process can be

i nproved. 2THer &4fet emswnat ang sbt Tmp2oschaduebileg fidgm i Myl dad i@y t he
whol e surface of or the projections of the sem conductor chip to carry out
20 nmbunt i Afeise thed esbAbBadeuimipse® 2foiattd nfgp rsnezp.on nthehivsi reimmp i aergrn t he
el ectrodeg 153 of the sem conductor chig 152 and the projections 158a of
the wiring%%ati@r Morss dpkatbnndMod by28 cEdidufermgdnetrer the, wiutinde
i i lied if the two are 25 connected by

3;$Z?néo:%é§3%gﬁg,gp%eeggﬁ;%%ngﬁ%?p’Tﬁﬁ§ﬂbefi@@ shBfn ?Hrﬁgﬁe_ BB HLE the
more detai T aa RS sur Thot 51 OPRRST SEr Ry Hiat FR 365 FubieY oRviRY |
i nsul ati ngoRi.l Th3@8tha pbr¢paery65fabﬁ@rQéﬁgcbﬁa@étaﬂocﬁﬁp;gpiﬂgbd this
stress absorbing layer 210, through an adhesive 212, 1s adhered to the
sur flice ofsutrfaceserfi ddreductsar] adhing F04 mo@oEs ity ity tiad wiavimg gdtetern
eleCtrOde%OZ are sealed with a resin 216.
ATfernative]y, the semiconductor device 300 shown in Fig.
34 also has the wiring pattern 302 and semiconductor chip 304
connected by wires 306. In more detail, holes 308a are formed
15 in the an insulating film 308, and in these holes 308a a part
of the wiring pattern 302 is bent to enter therein, forming
three-dimensionally bent portions 309. The side on which the
three-dimensionally bent portions 309 are concave is filled
with a resin 310 to achieve a stress relieving effect. On the
20 opposite side, bumps 320 are formed on the three-dimensionally
bent portions 309. In more detail, the three-dimensionally
bent portions 309 have bumps 320 formed to project on the
surface opposite to the surface of the insulating film 308 on
which the wiring pattern 302 is forked. Then on the surface of
25 the insulating film 308 having the wiring pattern 302 formed,
with an adhesive 312 interposed, the surface of the
semiconductor chip 304 opposite to the surface having the
electrodes 314 s adhered. Then the periphery of the

semiconductor chip 304 and the surface of the insulating film
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214. The insulating film 208 has holes 208a formed. Through 5 these hol es
208a, bunps 220 are formed on the wiring pattern 202. In nore detail,
Jobunps 220 are formed on the wiring pattern 202 so as to project fromthe
surface of the insulating film 208 opposite to that of the wiring pattern
202. Then e i.ph of the sem conductor chip.204 and the 10 surface of
t he insul gio:énagsﬂbﬁl géé %595% REBIQE T i Y Fdt& SR 1esoY14PeaskRS By & h a
resin 216. Altgrahb¥e! ¥art Sy device . S in Flg. 34

al so has the wiring égtt%F%Q§65§§%@92%%$%@%hu§%§rw3i3593€§¥?%53n€¢?éH'by
wires 306.30l2nigofgraetiabh, t e R BREA A &0 B 1421hE FRmasok NSHl A d N9
film308, and in these holes 308a a part of ﬁ%g é?gr§g¥gz?t29%q§%éﬂ#% bent
to enter opeoeiite ftor rhag frbmeshdthetstopanby beotoposio Qs RO Ty side
on which the three-dinmensionally bent portions 309 are concave is filled
with%a redhgreforeothenwavang patéesnr @DReor ngof f ectot @xpdee @0t @ppasi t e
si de, bunps _ 32Q are _forned on the three-dinensionally bent portions 309.
In nore dEXARIN O he THRIF&d OditmetdicoR@IP Ty CalamN ©dr tSdie r30® SHsdte damp® 320

f or med tooﬁﬁ?&%ﬁt on the surface opposite to the surface of the insulating
film 308 on I'ch the wring pattern 302 is forked. Then on the surface of
25 the insul at gR@nf i hm 398 havnh | £ natd ern f d,. wth an
adhesive 312 interposed, t%e su{rk?barﬁ:&el?co r':kgééq/@:eﬁl ggngﬁgggr‘giﬂgp?%(%edq
opposi te tfort bengingacenbavbngtiet ieheshnogess3dy 4§ €4 2 g ddhe
periphery of the semi conductor chip 304 and the sur?acehﬁ\%tjhae |nsusltsgti ng
fildd -67ra08eNaniondunkdivnring pattern 302 are sealed with a resin 316.

In these variant exanples also, the wiring pattern 202 or '

Tenth Embodiment
Fig. 35 shows a film carrier tape used in a tenth
embodiment of the semiconductor device, and Fig. 36 is a
partial enlargement of that figure. The film carrier tape 170
15 shown in Fig. 35 is used in the well-known TAB (Tape Automated
Bonding) technology. For example, it has sprocket holes 172
and a plurality of wiring patterns 174 corresponding to
individual semiconductor devices formed continuously. For the
purposes of electroplating, all of the wiring patterns 174 are
20 connected together, and similarly other matters the same as in
the conventional case. It should be noted that Figs. 35 and 36
are seen from the side on which the wiring patterns 174 are
formed.
Fig. 37 corresponds to a section along the 1ine 37-37 in
25 Fig. 36, and shows a semiconductor device fabricated using
| this film carrier tape 170. The semiconductor device 180 shown
in this figure comprises a semiconductor chip 182 and

insulating film 184 punched out from the film carrier tape

_6 8_



302 is forned on the surface of the insulating film 208 or 308 opposite to
that fromwhich the bunps 220 or 320 project, and 5 therefore the wiring
‘pathrn 202 or 302 is not exposed to the exterior. Therefore, the
application of solder resist can be omtted. Even in these sem conductor

devi i ichwire i d _for bonding, th truction be such
o e LB 8B bhBybEn oBRE s dmiRg it Lo o PriBd R Lt h e S B e o
£il i 0. h i rent . of .t he. seni cond devi ce,
Tnd F g 48t 389 48°Br b0 iBeheahlan PIBEPORRE! cPhgb i SETLITI HE ov il Cone
170 15 shawe iamstcgt-ro??rd Scé’ﬁ&%{fhclsh?i‘f\ﬁ' i 8kNaWt 6 s%%@%egﬂgtoﬁ%

Bondi ng) technol ogy. exanpl e, it has sprocket holes 17

pluralityigfdam ot nghpatiiaritsg 1g4teerhesandang teq ecith@igeisdupg 3z sgii Gayrduct or
devi ces fornmed continuously. For the purposes of electroplating, all of
the W ri ngepacoadus to74achip 282 carmediesd ntiogdtheconaed teidyi thel yams hay
matters the sane as in the conventional case. It should be noted that
Figs. 35 dﬁdt%@ aRoy es 8BROoLiB®Nthe si de on which the wiring patterns 174

f d. Fig_ 37. ds to a.section al the line 37-37 in 25
Fig. a6, and ohOhs 28 88 BBRELEPORCATIREC"  dBr TER a 1 taps (i @11 e

conpr | ses 3 ShoroRdushor Tan at60e8a RSt ot 190 171 rl TP ELH P eut
LA o Aeranepataets, 72 AG0u ANt B MEETICTCL AL AR Y D1
18610Wthlongitudinal direction. The traces of the wiring pattern 174
are also aligned along the longitudinal direction of the film
carrier tape 170, and therefore by simply applying the tape
form anisotropic conducting f{1m 186 in a straight 1ine all of
the wiring pattern 174 can be covered. It should be noted that
15 in this embodiment, the wiring pattern 174 is arranged as a
row of parallel traces, but may equally be arranged in a
plurality of rows. In this case to cover the plurality of rows
of the wiring pattern, it is preferable that an anisotropic
conducting film wider than that of this embodiment is used.
20 A characteristic of this embodiment is the form of the
wiring pattern 174. As shown in Figs. 36 and 37, the wiring
pattern 174 has projections 174a connected to electrodes 183,
pads 176 for forming external connection terminals 188, and
plane bent portions 178. The plane bent portions 178 are
25 formed to connect the projections 174a and pads 176 while
being bent in the plane. By the provision of the plane bent
portions 178, even if stress is applied to the external

connection terminals 188, this stress can be absorbed.

Furthermore, as shown in Fig. 38, if holes 192 are formed
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the anisotropic conducting film 186 interposed, projections 174a of the
wiring pattern 174 and el ectrodes 183 of the 5 sem conductor chip 182 are
el ectrically connected., the sane as in the above enbodi nent. The

“ani sotropic conducting film186 is in tape form and as shown by the
dot-dot-dash Jline in Fig. 35,.7s applied over the wiring pattern 174 to
the film c& i 1 alt%d‘%l B‘htf”t hggiOaPGnéh?u@ﬂﬁé‘le diendctiadt. i onse t%2aces

f the wiring ' 174 e. al so al.igned along the | opgitudinal
gi rectei \(/)Mnralor%gtfﬁzh%lﬁlr &O %%rﬂagea}t ﬂg%é”%‘}'?ﬂ"l 3%@ thﬁ_g%éf 65@:b£ﬁ%it e é’pﬁﬂ‘}/l Pg
h f | §Qf: i td i e o]
the w11 ng et 17 e RHE ree o B i et S ek e R i
enbodi menbe telverwimoireg spatabeyor bbtd i1 %ng)e%é‘ﬁwoateq o 0f "Hﬁﬁliihecase

traces, but may equally be arranged in a plurality of rows. t

to cover tiedesl Ui tiyt ofs rovefendbidetoi progipat hesos ti treiss npr efsertafd e
that an anisotropic conducting filmw der than that of this enbodi ment is
used. 20 AROdRar AEEER| JR3YL &fe t Bildednbblenerrsin tUsed ofavof théie stigsmg

attern 174. .shown in Figs.,. 36 and 37, the wiring pattern 174 has
Brojectioﬁ?sf?idn@oﬁﬁééﬂgﬁ ﬁ%zeﬂgcﬂp83é§vf@§P CHRAS IR . or Egrni$g I

ext ernal connegt, on { erm nals . : ent. po ns iy e pl ane
bent portions %18%;lrgte' Z@fgrgnesé‘%%@ %nﬁégkaﬁe%&a&decﬁd)cﬁsori?h’ 180d TFads
176 whi | emobitad Denisehfl cohguRltane: adyithe iyt 8 OMufort Nend! e dagry
portions 178, even if stress is applied to the external” connection _
terddnal s ih8@nttibinsistapssiean tree abiswuiad bokyidt H'@OUU?Qne Ag1$Phaysed rfi 9.

38, if holes 192 are formed -69 in the insulating film 190, and the plane
bent portPd8an1g2 compound board such as glass epoxy. On the circuit
board 1000 is formed a wiring pattern of for example coppér to
form a desired circuit, and by mechanical connection of the
wiring pattern and the external connection terminals of the
15 semiconductor device 1100, the e]ectrica] connection is
achieved. In this case, the semiconductor device 1100 is
constructed so as to absorb strain generated by differences in
thermal expansion with the exterior, and when this semiconduc-
tor device 1i00 is mounted on the circuit board 1000 and
20 thereafter, the reliability can be improved. If appropriate
attention is paid to the wiring of the semiconductor device
1100, the reliability during connection and the reliability
after connection can be improved. It should be noted that the
mounting area can also be reduced to the area for mounting as
25 a bare éhip. Therefore, when the circuit board 1000 is used in
an electronic instrument, the electronic instrument itself can
be made more compact. Within the same area, greater effective
mounting space can be made available, and it is possible to

design for greater functionality.
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i
are formed to be floating wthin the holes 192, the plane bent portions
192 can deformfreely, and therefore the stress can be even nore so
~absorbed. It should be noted that within the 5 holes 192, it is preferable
to provide a soft resin. As the soft resin may be cited the resin used for

the stress abﬁprbing Eor%ion.lzz in the seventh enbodinent. In Fig. 39 is
shown a circui t"hoH} d° 190b" QM Ghil BRTT YMEREURT &Y 1§e8em 1ddhditiore teaite 1100

to which t Q. i nventi i.S l.ied. The circuit board 1000
‘general |y d&%e@ Zﬁﬂ(yr’ggﬁi%c' crhoorerrpgoHL?(r?f}c;é k?oé}aogpeﬁ?éﬂ( £E TR SAPRHTER 1t]zr%)~
circuit board J d"egd, o t f o]
forma desired I(]:t?(r)%udlltﬁd( gfnd bytebrrdémc Haa{rllpc@?é cﬁ%e%tQ%%é%f&ﬂgéW#)ﬁﬁ%{%%t tern
and the exdpgprinaltheopnesthenihesmt Neh st ®fa 6o iLDne@EItePNEEGS B , dgYt Cfhel 100,
the electrical connection is achieved. In this case, the sem conductor
devi e 1100 &sentconsventtiod scams e appdriedst tai nagenes it 1t d¥malirf fed ences
in thermal expansion with the exterior, and when this sem conduc- tor

devi ce 116d &C NRHIRt EQMBANEAE ESAR UM 1 NG OARMUMDEI0 0dnelX RO DAk raminart idrhe
reliabilit an _he i.nproved. If appropriate . attention is paid to the
wiring of t%/el{ ! @ﬂiscd%J eorsaﬂlfvi"@gp ﬁ£®,sqm@qrgq%mq i48V thei rediect i on
and the rel.dsalil ity : cQpn | pnproyed. It should be noted
that the %r%:ﬁmei r?té ragte‘:{t'géh §?s§$%%?£]8_§ﬁ§e§8?égﬁﬂ@¥§r ego'fo?xm i Mpdas 25
a bare chige ch@ieirdfcds tian (i ddtghd, Raard 100 41 Ml 11 alY

el ectronic instrunment, the electronic instrunent |tséﬁf can ’ be nude nore
conpéact . \tempien aftiue es awh sdred, tdreaatiart oafd eotd rvies t JRHNtY A1 SRE & ERiy -be

made avail able, and it is possible to design for greater functionality.
-70 tors, and fuses.

As the anisotropic conducting film described in the
seventh to tenth embodiments may equally be used, as described
in the first embodiment, an anisotropic conducting adhesive,

15 an isotropic conducting adhesive or an insulating adhesive.

In the seventh to tenth embodiments, the example is given
of projections formed on the side of the insulating film, but
as described for the first embodiment, bumps may equally be
formed on the electrodes of the semiconductor chip.

20 Furthermore, in the first to tenth embodiments, a wiring
pattern is formed to be opposing on the semiconductor chip and
insulating film, but the wiring pattern may equally be formed
on the reverse side of the insulating film, and connected to
the electrodes of the semiconductor chip by means of through

25 holes, bump, or the like.
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As an electronic instrunment provided with this circuit board 1000, Fig. 40
shows a not ebook personal conputer 1200. It should be noted that the above
descri bed enbodi nents apply t.he present invention to a sem conductor
dévice, but the 5 present invention can be applied to any surface-nounted
el ectroni c conponent requiring a nunber of external connection termnals
in the same way as a sem conductor devi ceAIMget her active or passive. As
el ectroni c conponents, for exanple, may be cited resistors, capacitors,
coils, oscillators, filters, 10 tenperature sensors, thermstors,

varistors, variable resis- tors, and fuses. As the anisotropic conducting
fil mdescribed inl the AskUEnt¢2fbieEntAPerbOBMPEABENRY equal |y be used, as
described in the first enbodi nent, an anjsotropi c conducting adhesive, 15

an isotropic conductirfy Sidke Jatar 1akaning THeed he and r nsnd aseireat h

to tenth e '?qyg~ t xanmple is given of projections fornmed on the
si de of thgmﬁﬂ}u af?ﬁb PﬁVﬁl but as described for the first enbodi nent,

bunps gay equal ly be afowﬁeqingg é&?tf#ﬁctfb%%% ofnt 3R eSEN C%qgigt%{ g{iﬁcﬂiﬁe‘

20 Furthernore, in the first enth enbodi nents, a W ring

formed to beubppoaiteg martdiia semkondici 0 8t PeAAdintMaHb AL A9ph LT Y
the wiring pattern may equally be formed on the reverse side of the

i nsul ati ng Pifl njeads contexEatitdo the sdneidoradlest ®f eheme@d CORGUS Oba6hi P
by means of .through_ 25 holes, bunp, or the like. -71 CLAIM5 1. Afilm '
carrier tapanteamprilyi ntermedumsitttat eapht exf athpavieags | éarblem asdternal

insulatin . . :
9 connection terminal formed thereon, each of the leads being

) 10 adhered to the substrate material on a whole surface facing
the substrate material, and the substrate material having an
opening at a position corresponding to the pad for forming the

external connection terminal.

2. The film carrier tape of claim 1, further comprising
15 projections formed on the wiring pattern on the substrate
material, of the same material as the wiring pattern and used

for connection to the semiconductor element.

ifﬂ 3. A film carrier tape comprising:
a substrate material;
20 “a wiring pattern formed on one of sides of the’
| substrate material; and | |
a stress relieving portion provided on the one of
sides of the substrate material, in a region corresponding to
a position for forming at 1east an external connection
25 terminal and avoiding a connection portion of the wiring

pattern for connection to a semiconductor element.
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properties; and 5 a wiring pattern forned on. one of sides of the

substrate material, the wiring pattern including a plurality of |eads
connected to a sem conductor elenent and a pad integrally forned with each
of"the leads for an external connection ternminal forned thereon, each of
the | eads being } 10 adhered to the substrate material on a whol e surface

facing the subst4ate T erfiidlm sadrtibe stdysd r atfe gakam ab, havh nqutn 5
opening at a position corresponding to the pad for formng the external
connecti on tCONAULLlive. resenfi i sn qaraviated apé ofeas i rorl, thert behnection
conprising 15 projections forned on the wiring' pattern on the substrate
material, oPOHéO0fane nmaterial as the wiring pattern and used for
connection to the sem conductor elenment. 3. Afilmcarrier tape conprising:
a substrate material; .20 a wiring pattern fornmed on one of sides of the

substrate nateri %I ; arﬂma fgitlrrrgfc,sarrreilegrevtieagzl%opofggrf (r)on%‘i ggg]d% ﬁTrl]_s ;5136535148;

sides of the substrate materi inar

for fopm ngiat wheast 1 Q%ﬁﬁﬁﬂghcﬁg SGtiioAN 122 oG MAly & pvoiding a

connection portion of the wring ttern for connection to a sem conductor
element. -72 4. The filmcarrier tape of claim3, in which a conductive
resin is provided at | east on the connection portion. 5. The filmcarrier
tape of either of.cl aAmsehizmhdictos iassembdly chepedwieet:i on portion is of
convex form . . '
a substrate material having flexible and insulating
properties; '
f;) a wiring pattern formed in adherence with one of
10 sides of the substrate material;
a plurality of semiconductor elements disposed on a
surface of the substrate material on which the wiring pattern
.1s formed;
| a connection portion forming part of'the wiring
15 pattern, electrically connected to each of the semiconductor
elements, and adhered to the substrate material;
a plurality of pads forming part of the wifing
pattern, each of the pads being provided for forming an
?j) external connection terminal thereon; and
20 a portion of the substrate material defining an

opening corresponding to each of the pads.

7. The semiconductor _assemb]y_ of claim 6, further
comprising_ an 1insulating resin befween the semiconductor
elements and the substrate material facing the semiconductor

25 elements.
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6. A sem conductor assenbly conprising: a substrate material having
flexible and insulating properties; a wiring pattern fornmed in adherence
wi.t h one of 10 sides of the substrate nmaterial; a plurality of

seém conductor elenments disposed on a surface of the substrate material on
which the wiring pattern is formed; a connection portion formng part of
the wiring 15 pdtternlhelsmrdaaddotaornmesdns § coftachadh ¥heiaewhgepduct or
el ements, and adhered to the substrate material; a plurality of pads

form ng part of tAH®IAGT NS FHta efqrmechcn odt t heaphidei berengofr eviedad das s
form ng an rnal connection term nal thereon; and 20 a gortion of the

substrate rréf%ﬁti SERIGRAMY P T KSR sHmN hgi ke Ratkesn time Slgm '

7. Th i t f.glaim6, furth L Si O ti

s bet vedh TN Qe SohauLtef tBPahthBs A raad i - brel faf dnoar & ng
o . _ o . ¢ ;

7 B o HeTRi P cBhBNER 9p pdrtFo1ddta f AR BTN PIRRTB ¥R Ut

the sem con@yctidle @le@TTRINNYRNG rt Ra eentRd MY I ddhridtchi o pEPPEHNasS tO
face the other thereof, the insulating resin 5 including conductive
particles at | east between the el ectrodes of the sem conductor el enents
and the connection portion. 9. The sem conductor assenbly of claim8, in
whi ch the insul &ing Thesisemisoadugitiosoassphmd lyonduciavm Bi,| imowhach the

insulating resin 1is an anisotropic conductive film or an

anisotropic conductive adhesive.

10 10. A semiconductor device comprising:
a substrate material having flexible and insulating
properties; |
a wiring pattern formed in adherence with one bf
sides of the substrate material;
15 - a semicondqctor element disposed on a surface of the
substrate material on which the wiring pattern is formed;
a connection portion forming part of the wiring
pattern, electrically connected to the semiconductor element,
w) " and adhered to the substrate material;
20 a plurality of pads forming part of the wiring
pattern; | | o -
a portioh of the substrate materialldefinihg an
opening corresponding to each of the pads; and
an ekterna] connection terminal projecting on a
25 surface of the substrate material opposite to the surface on
which the semiconductor element is disposed, the external

connection terminal being connected to each of the pads
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ani sotropi c conductive adhesive. 10 10. A sem conductor device conpri sing:
a substrate material having flexible and insulating properties; a wring
pattern formed i n adherence wi.th one of sides of the substrate materi al;
13 a semiconductor elenent disposed on a surface of the substrate material
on which the wiring pattern is forned; a connection portion form ng part of
‘the wiring tpaoushnthel epeniicagl.ly connected to the sem conductor el enent,
and adhered to the substrate material; 20 a plurality of pads form ng part
of the wiring pattern; a portion of the substrate material defining an
openi ng correspon glng o each. of ads: and an external connection

terminal proj ectl hNg SZ%’“E?JWQH% gf t4RY GhosOfat € TAdMer 1@ obpositieh o
th f t t d, th t |
L ot 1 acep2B jekRi6fis! AP oM ARAIN 81 SeB U ol B e F RS Ban Tt
openi ng. 11an5h81é@ﬂ?ﬁ@@gu?ﬁoéuﬁﬁvécﬁaﬁﬁeF'@é”i&ofaég V@éc th%??kﬁ%&g&&n a

are fornmed on at | east one e wring pattern and elec
manner as to face the other thereof. 5 12. A sem conductor device
conprising: a substrate material having a wiring pattern formed on one of
surfackes of the $BbstAasemmabrdualtpraddvéxeecombriedmgecti on term nals
formed on another surface of the substrate naterial; and
a substrate material having a wiring pattern formed
on one of surfaces of the substrate material, and external
connection terminals formed on another surface of the -
) ~ substrate material; and
10 . a semiconductor element having electrodes on one of
surfaces of the semiconductor element, the one of surfaces of
the substrate material and the one of surfaces of the
semiconductor element facing each other with a certain spacing
therebetween, the wiring pattern and the electrodes being
15 connected through a conductive resin, and a stress relieving.
portion being provided between the substrate material and the

semiconductor element in a region avoiding the electrodes.

%:) 13. The semiconductor device of claim 12 in which the
stress relieving portion is provided only 1in a region
- 20 correSpondjng to the external connection terminals and the

vicinity thereof.

14. A semiconductor device comprising:
a substrate material having a wiring pattern formed
on one of surfaces of the substrate material, and external

25 connection terminals formed on another surface of the
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10 a sem conductor el enent having el ectrodes on one of surfaces of the
sem conduct or elenent, the one of surfaces of the substrate material and
the one of surfaces of the sem conductor elenent facing each other with a
cértain spacing therebetween, the wiring pattern. and the el ectrodes being
15 connected through a conductive resin, and a stress relieving portion
bei ng provi && SEé@%@eﬁ’attﬁé 1@dbstthgr & ubsiteaitel mate riited asled dendiued & hole
el ement in a re&%on avoidin? the electrodes. 13. The sem conductor device
of claim12 '™ i@ e Tofre %”Fbrl‘ge\ﬁad%‘ p8fti e i £xrernalkd comneadtrien

region 20 r di ot xt e opnection termnals and the
vicinity thggégﬁﬁaﬁgf 2&?%nwégﬁagct%é{féﬁﬁéaa¥6ﬂﬁrﬁ%iﬁbfeﬁ_gdm§Pﬁd@@a11y
mat eri al hayji i 4 thern of o d on f aces t he
substrate rrgtbggl zqwgin%}gegﬁé%ﬁélﬁg 2 rqr%or?r(l)gc%t’i o%n{?ere%ﬂﬁal é‘?fo dé&tedmGther

surface of bbanecTSonubstane 1RSI .1 difed W1t RS ot AREELLEhoRLIBNAAY YO
m ndal s,

a hole in aregion for form ng each of the external connection ter

the wiring panteparhaonng a three-dinensionally bent portion entering the
hol e, and each of the external 5 connection term nals being forned on the
t hree-di mensional |y BeRempéenidystod edemesvidfawinel Enenoné act ngutrifacere
of surfaces _of . the substrate mater.ial and having el ectrodes which are

connect ed t®ft A&€wi $YRYTHAEE eM3tedi@ 11028 Add&idone | aQéF 0Beswedni athear e
substrat e maLgrieland, LAE REPIRGTHNGLGrn GIEN - 15 A sem conductor

devi ce conprisi hg:
10 an adhesion layer between the substrate material and

g’) - the semiconductor element.

15. A semiconductor device comprising:

a substrate material having a wiring pattern formed
on one of surfaces of the substrate material, and ekterna]
15 connection terhiha]s formed on éhother surface of the
substrate material, the wiring pattern having a plane bent

portion bent along the surfaces of the substrate material;
a semiconductor element facing the one of surfaces
of the substrate material and having electrodes connected to

=) 20 the wiring pattern; and

an adhesion layer between the substrate material and

the semiconductor element.

16. The semiconductor device of claim 15, in which the
substrate material has a hole in a region corresponding to the

25 plane bent portion. -

17. The semiconductor device of claim 12, in which the
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a substrate material having a wiring pattern formed on one of surfaces of
the substrate material, and external 15 connection termnals forned on
anot her surface of the substrate material, the wiring pattern having a
ptane bent portion bent along the surfaces of the substrate material; a
sem conductor el ement facing the one of surfaces of the substrate materi al
‘and havi ng wNédngodes tesnnbesedrogecO ontse Wihe pg opaicttaroms amdi amea@hesi-on
| ayer between the substrate materjal and the semnm conductor el enent. 16.
The semi condfiEf88 BEJINGe CONNEICAIOR T M qUBnnt et ¢ordustibeeraesimaterial has
a hole in a region corresponding to the 25 plane bent portion. 17. The
sem conduct or device of claim12, in which the -76 wiring pattern has

proj ections, the groj [ : ec- des bein nnect ed .t hr ough
the conductive régfn.%ﬁg.%$ﬁg%ggﬁﬁgﬁﬁﬁtéﬁ3f{éév?ﬁecﬁ?1@Ii?n119,Wﬁﬁcahﬂ@ﬁ
the conducgj Ve | and SQhr G 5 d%?Uﬁ? i I hmoand i 5 pl.i ed
i n planar f%?ﬁ?%g?\?\ggn rt%r?gmsugést ngt %mng%t eria %ngg?égb&\ﬁ?cgr}cﬁdt o?r%) 18

el emer, coappitieueipaplashestonml bgedebn the sapsephtePhatepRdYChh¥ethis! M
bei ng pressed between the projections and the el ectrodes, to achieve

conduct i on. s@micaheustai celeémendr, dsondec bfvel pamtig]eisn iwilchiddiein 18he
conductive resin is provided only in a region corresponding to the
proj ecti ons2RAhSOt heP &f ecCPHIES tANE t Hel U ci heipat heresised 2(hetdveen the

. ) i ng: Dol havi =
sem conduct or devtce co a;fhggeégciubstrate mat erial having a wring

pattern forfhe¥ €oh'BR2 3 hUAESh s 1B NIV icandULid a8kt er na

{f) : 19. The semiconductor device of claim 17, in which the
10 conductive resin is provided only in a region corresponding to

the projections and the electrodes and the vicinity thereof.

20. A semiconductor device comprising:
a substrate material having a wiring pattern forhed
on one of sides of the substrate material, and external
15 connection terminals projecting from another side of the
substrate material;
a stress relieving portion provided on the one of
L) sides of the substrate materiail;
a semiconductor element provided in a position to
20 sandwich with the substrate material the stress relieving
portion; and | | -
a wire electrically connecting the wiring pattern

and the semiconductor element.

21. The semiconductor device of claim 20, in which the

25 substrate material has a hole in a region for forming each of
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15 connection termnals projecting fromanother side of the substrate
material; a stress relieving portion provided on the one of sides of the
substrate material; a sem conductor elenent provided in a position to 20
sandwi ch with the substrate material the stress relieving portion; and a
wire electrically connecting the wiring pattern and the sem conduct or

el ement. 21th%hexdeminadnduotrarc e cee fiicd bs m 20 W ir whg chat bern2having
substrate material has a hole _in a region for form ng each of -77 the

ext ernal codntBfeendi®ensiang] lyheenitrPagtpant en e htvd ridie &ole, and each
three-dinensiona%ly bgntnﬁgrtion en&ering t he. hol e, and each of the
external coRfiectionexdefindd sCORNAG LA 8Pt Ui R&ES PRABE- df Emed orfd |  hisent
portion. 5 A ne .Qf Ki filmcarrier tape conprising: a step
of providingﬁgeﬁeagbgﬁgﬂﬁpﬁgqgﬁ&ﬁ?ﬁh&ﬂﬁﬁkihh on a substrate materi al
having flexible and insulating. properties; a step of formng the wiring
pattern fromthe netal-, 10 including a plurality of |eads; and a step of

form ng a separape opaANmaghod offe mMakingtd atie ety ity i §ing:
portion of a region overlapping each é? t he Ieads.12§. Tﬁgiégfﬂ%%]é}ng'

making a filmcarrieratapepodf cpreovidildbg 22 métra Woehinkeasweping pottbra
the wiring pattern includes a step of half etching the wiring pattern
excl udi ng a®n| eastsulspaateofmaberiahddshaving flexible and insulating.
properties; | ' '
a step of forming the wiring pattern from the metal,
E“) 10 - including a plurality of leads; and
a step of forming a separate opening in the sub-
strate material in at least a portion of a region overlapping

each of the leads.

23. The method of making a film carrier tape of claim
15 22, in which the step of forming the wiring pattern includes
a step of half etching the wiring pattern excluding at least

a part of the leads.

%E) 24. The method of making a film carrier tape of claim
23, further comprising a step of gold-plating projections

20 after the half etching step.

25. A method of making a semiconductor assembly
comprising: _

a step of preparing a film carrier tape, the film

carrier tape comprising a substrate material and a wiring

25 pattern formed on one of sides of the substrate material, the
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24. The nethod of making a filmcarrier tape of claim 23, further
conprising a step of gold-plating projections .20 after the half etching
step. 25. A nethod of making a sem conductor assenbly conprising: a.step
of preparing a filmcarrier tape, the film carrier tape conprising a
substrate material and a wiring, 25 pattern forned on one of sides of the
substrate rtetP@lIPathern-G@ma i $ hyd patR ki tiotprd fsirepds panredd ted ofo | gads
connected to a. sen conduc el enent and %“fad havi ng an ext er nal

d or
connection SYBISPNMCLAN ¢ LPRRATLi M LA A3 RAU N R & Exrtarma | €amdieation
connection i of, o he | N i.condugt or el ement
bei ng adhertgééfrﬁtr??heaggjzsf?g %& ngtngr%%i%]wg rb\ﬁﬂgu%%?lht e?ﬂd 3:%’ tﬁ%agﬁbst@ ate
mat eri al  havd Ay @ OPaIH NGi 9o £ QM BY nal el i,nal at
a position _correspongimng to to_he e%acd; 8a g?gpﬁéﬁ%@ittrlpgﬁénéfegnﬁgghedé{?etso of
the 30 serslamshict e dENeqdhd ed MINtHHA se@isa a@fe t R tWriang RAL GEgE N
on a surface of the substrate material on which the wring pattern is
formed; andupmiriedf aheécthecalubgtcarreatatry itdie hdvimg pat bpeninand dhe
el ectrodes. 15 26. The nethod of making a sem conductor assenbly of claim
25, in whi d®rmimyg ecth@n$ xdied faok med e cdti dneaderari®adf  atthe awi pioisg thatrt er n
and the el ectrodes ug.such a manner as to face the other thereof, the
step. of elthq3RAN kﬂﬂmﬁﬁi?ﬂ? Q%Qng achi eved by the application of
ul trasound fromthe | de sztoepOf toq:e V\nprolsqq].%%titn%rn or the side o%ft he

sem conduct or el enent electrodes the
10 semiconductor element in a mounting region of the wiring
{i) - pattern on a surface of the substrate material on which the

wiring pattern is formed; and
a step of electrically connecting the wiring pattern

and the_e1ectrodes.

15 : 26. The method of-making'a semiconductor assembly of
cltaim 25, in which,projecfions are formed on at Teast one of
the wiriné pattern and the electrodes in.such a manner as to
face the other thereof, the step. of electrical connection
being achieved by the application of ultrasound from the side

%;) 20 of the wiring pattern or the side of the semiconductor element

to the projections.

| 27. The method of making a semiconductor assembly of
claim 26, in which an insulating resin is provided between the
wiring pattern and the semiconductor element facing the wiring
25  pattern before the step of electrical connection, the
insulating resin being hardened after the step of electrical

connection.



to the projections. 27. The nethod of maeking a sem conductor assenbly of
claim26, in which an insulating resin is provided between the wring
pattern and the sem conductor elenent facing the wiring 25 pattern. before
the step of electrical connection, the insulating resin being hardened
after the step of electrical connection. -79 28. The nmethod of making a
sem conduct or as@8nmbl Y he¥ methedn 06, Mak g cd semigondacitog rassembiy of

injected and_. hardeped between the wirin attern and the sen _conductor
el enent facPﬁ@1Whe§&kriHb E@Fﬁ%?naaftbﬁsghgtéﬁgp RSB echs i danecsed and

connecti on. f Kin em._cqnduct or ,assenbly of ¢l aim 25,
i n- whi ch thgangéggfn@ég@?@ﬁcﬁﬁ%cdﬁﬁ%ﬁbioﬁaﬁgerékh?ageéﬁﬁy %%@1988ppéépﬂbn
of heat and r t YV t t | egt .IQ

the si de of T RoCHtr 186 "fornart o P AT S R iRe $TeB B8R £ 2PET 168

el emeng . 30¢omhechsbpod of nmaking a sem conductor assenbly of claim25, in
which an insulating resin is- provided between the wring pattern and the
sem conductor elenment facing the wiring pattern before the step of

el ectrical connection, the 15 insulating resin present between the wiring
pattern and the 28eni doRdumatdrotk| @hremakndigng haedaeneddsciart arss@md y wotth
the . electrical caonnect.ion b{@the stegéof el ectrical connection. 31. A

met hod of nBkRHY & Seni'Contidltelor i e&eBondti &16GHd 10 acepBgCsfion s
ngg?;;?g ﬁg%@&?%ﬁ@éhgegh&fBﬁR&ﬁHgtﬁbh”bfc%ggfﬂéééﬂ%%éggn¥éEﬂé¥h§%n the
wiring pattern and the electrodes from the side of thé wiring

gf) 10 pattern'or the side of the semiconductor element.

-30. The method of making a semiconductor assembly of
claim 25, in which an insutating resin is provided between the
wiring pattern and the semiconductor element facing the wiring
pattern before the'-step of electrical connection, the

15 insulating resin present between the wiring pattern and the
semiconductor element being hardened simultaneously with the

electrical connection by the step of electrical connection.

Sy 31. A method of making a semiconductor device compris-
ing:

.20 a step of preparing a film carrier tape, the_fi]m
carrier tape bomprising a substrate materia1 and a wiring
pattern formed on one of sides of the substrate material, the
wiring pattern comprising a plurality of leads connected fo a
semiconductor element and a pad having an external connection

25 terminal and formed integrally with each of the leads, a

connection portion of each of the leads with the semiconductor
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pattern forned on one of sides of the substrate material, the wring
pattern conprising a plurality of |eads connected to a sem conductor

el enent and a pad having an external connection 25 term nal and forned
integrally with each of the |leads, a connection portion of each of the

| eads with the sem conductor -80 el enent being adhered to the substrate
material toWEMppSeAg, aABergE siiBst thee fHbetratenamphgraalopani ngd or

formng the rnal, connection termnal at ,a position corresponding to
the pad; 5 a?%tpz)ﬂq%fd’p&q i O n@“%?g]E?f%d@étSfeﬁﬁe aYd % AHURR®R 1 BB e fort
in a nmounti LEGL0N t i LLRO 10N face of the substrate
mat eri al onq%ﬁF@%gthéﬂ%mﬁ??ﬁ§+égﬁte?ﬁﬁbégggpﬁed?ezHépgg ofttel &ct PPEALLIIQN
connecting e reishiond iPat 8" RhelPagnd the el ectrodes; a step of providing a
conducting material in the opening; and a step of stanping out the film

carrief tape into a pieceteps 38f Theoswthedinh MokisgtRoaesi cogguct gf
device of claim 31, in which the step of providing the conducting nmateri al

is a step BRMAGooHUtitox ieslemgit ednt cat meuoyiemgngregobderobalkthe wfiein

di sposed on the opening, and then heat is applied. 33. The nethod of naging
a seniconduE?@ﬁeﬂgvPGeaOﬁUﬂﬁﬁQQ ol Gﬂei&UthbhtEh@aieéﬂadfqMthtEMchbe
conducting material i a step in which solder creamis applied to the

openi ng, anH1r?ﬂgnpﬁéiFrps1§ngf@8.’34. The met hod of neking a

?e”iCO”dUCtor device gfs £l RIJR e1ectrically connecting the wiring pattern
10 and the e1ectrodes:
f) : a step of providing a conducting material in the
opening; and
a step of stamping out the film carrier tape into a

piece.

15 . . 32. The method of making a semiconductor devfce of claim
31, in which the step of providing the conducting material is
a step in which flux is apb]ied to the opening, solder balls

are disposed on the opening, and then heat is applied.

{i) : 33. The method of making a semiconductor device of claim
20 31 in which the step of providing the conducting material is
~a step in which solder cream is applied to the opening, and

then heat is applied.

34. The method of making a semiconductor device of claim
33, in which projections are formed on at leést one of the
25 wiring pattern and the electrodes in such a manner as to face

the other thereof, the step of electrical connection being
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33, in which projections are forned on at | east one of the 25 wring
pattern and the el ectrodes in such a manner as to face the other thereof,
the step of electrical connection being -81 achieved by the application of
ul"trasound to the projections fromthe side of the wiring pattern or the
side of the sem conductor elenent. 35. A nmethod of naking a sem conduct or
devi ce comprA@eYqhPy athe eqppticat wmgoh Wi tFRrAQUPAL ttér rihen P asiewst it
mat eri al ha%jﬁg]afbes, it he m#riga pattern passing over the hqles; a step
of opposing 't' Png 1% ¢ &fn FBRnet oS hR2at16T&ULRE r ake néfidei ap Tt dhe

el ectrodes qf,.8 %W@d%¥5¥"§f§ {H ment wth a certain spacing therebetween,
and connecting the Wring pg% ern and the el ectrodes through a conductive

resin; a step of injecting a resin between the substrate mterial and the
sem conductor elenent, in a region avoiding 15 the electrodes, to forma

stress relieving3gortipmie gl %ﬁtrﬁkm%f@r%rﬁgcé?ﬁj@b%'r @@lﬁ}ﬁ%‘ét ic%ﬁ]ﬁeris—

termnals on the opposite surface of the substrate material fromt

wiring5 patti@gn, connected through the holes to the wiring pattern. 36. A
met hod of making a sem conductor device conpris- 20 ing: a step of formng
a wiring pattern on aasfaRr At TaEMERgar WAVIiNG AL rn henwar isng spaatter n
passi ng over Ehe. qoleg;.a steP of Qrovidjnﬁ?a resin in regions
correspondi A3 te33alo AW b RRT8Ra (HE Wi e yPREERES: ARSI NG P Ye higthe
stress .
holes;
a step of opposing the wiring pattern formed on the
;5) 10 . substrate material to electrodes of a semiconductor element
with a certain spacing therebetween, and connecting the wiring
pattern and the electrodes through a conductive resin;
-a step of injecting a resin between the substrate
material and the semiconductor element, in a region avoiding
15 the electrodes, to form a stress relieving portion; and
a step of forming external connection terminals on
the opposite surface of the substrate material from the wiring

pattern, connected through the holes to the wiring pattern.

4;) 36. A method of making a semiconductor device compris-
20 ing:
- a step of forming a wiring pattern on a substrate
material having ho]és, the wiring pattern passing 6ver the
holes;
a step of providing a resin ih regions corresponding
25 to the holes and the vicinity thereof only, forming a stress
relieving portion on the wiring pattern;

a step of providing a conductive resin on a portion

_82_



relieving portion on the wiring pattern; a step of providing a conductive
resin on a portion -82 i of the wiring pattern; a step of connecting the
wiring pattern and el ec- trodes of the sem conductor el enment through the
conductive resin, with the stress relieving portion interposed between 5
the wiring pattern and the sem conductor elenent; and a step of formng
ext ernal cofdedtt€o t'er RA Lt t he opposite surface of the substrate

material fromthe wirin attern., connected.through the holes to the
wiring pattern. 37. Tﬁ%qﬁgﬁﬁoﬁ$o ORARFAG NS dHHdUMe Ra bR ReaBd @lgian

pat t e nobl” of *Relkig"d séif corald e3¢ &g
connoet on of CORE w1 Baepaie o NP (G " PERERS S ulgh Toie VeBRapey Ve

thereof. . 38esif, MeliNOd ehe TBK BYs2 raamesaRdl Bl t 5y 1 £t EAIPLLS b%giﬂégpa

step of formng a w ring pattern on a substrate material 'having (
the wi§ing paet erimipaspiaty erverandie hdd@siceh®icto Of e hansh g ke wiring
pattern into the holes; a step of opposing.the wiring pattern forned on
the 20 substrate mat @risdlep ® felfaotmiouresexte enabntcondotion eéement1vi b a

certain spacgjng therebetween, and connecting the wiring pattern and the
el ectrodes TtHEORBPOATEBNBUETAGR QEsihe sais T atepadfe fi@Inifigmexherwat ing

connection terpginals on the opposit rface of the substrate materi al
from the wiPEhEe 85 ﬁQFf‘@PE,edcgﬁﬁé’é‘tggHﬁWr gl?ér?st HO Hdl&d kg thd 3k 16 My
pattern: 39. The nethod of naking a sem conductor device of any
37. The method of making a semiconductor device of claim
gf) 10 35, in which the conductive resin is provided only in a region
of the connection of the wiring pattern and the electrodes and

the vicinity thereof.

38. A method of making a semiconductor device compris-
ing:
15 a step of fdrming a wiring pattern on a substrate

material having holes, the wiring pattern passing over the

holes;
a step of bending the wiring'pattern into the holes;
fi) a step of opposing the wiring pattern formed on the
20 substrate material to electrodes of a semiconductor element

with a certain spacing therebetween, and connecting the wiring
pattern and the e]ectrddes'thfough'a conductive résin; and

a step of forming external connection terminals on
the opposite surface of the substrate material from the wiring

29 pattern, connected through the holes to the wiring pattern:

39. The method of making a semiconductor device of any
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-83 one of clains 35 to 38, further conprising a step of form ng
projections on the wiring pattern for connection to the electrodes of the
sem conductor elenment. 40. The method of maki ng a sem conduct or device of
cllaim 5 39, in which the conductive resin is an ani sotropic conductive
film conductive particles included in the anisotropic conductive film
‘bei ng press@ACHOTWEdR Me I of Y8 orisumiTe t eomp! et d dRess ter. o Theo mati had
of . maki ng a_seniconductor device af .claim 10 40, in which the substrate
material isPf8PREETBYSculli ntout T TANS | RREARF Nerf Qap&onnks tamins ottoopt be

conductive Li ' [ pe. fqr ttached al ong the | ongitudina
direction OF}I%}E]épsplggmogarttrhl%esetmgp??,n%né‘%& rhgclseglr?ingonduct or el enent being
.aligned and connected along the longitudinal direction of the film 15

carrier tape. 42. A circuit board having the sem conductor device of any
one of claims 104p0 ZIh@nﬂe@hb@aéfiMHkVW§<HTS@mQ@6hP9?ﬁo*‘8é99c836$Q5Pa5ﬁ

fornmed, in which external. connection termnals o e sem conduct or.

devi ceb are 88Bpnéttvddiclo tthee ca2@iudtriiveg reatineri s. adan o &t @Std YUrductive
instrument having the circuit board of claim42. -84
film,” conductive particles included in the anisotropic
conductive film being pressed between the projections and the
electrodes.
;?) : 41. The method of making a semiconductor device of claim
10 40, in which the substrate material is formed by cutting out
a film carrier tape, the anisotropic conductive film being in
tape form and attached along the longitudinal direction of the
film carrier tape, and the semiconductor element being aligned
and connected along the longitudinal direction of the film

15 carrier tape.

42. A circuit board having the semiconductor device of

any one of claims 10 to 21 énd a board on which a desired
{:) wiring pattern 1is formed, in which external. connection .
terminals of the semiconductor device are connected to the

--_20 wiring pattern.

43. An electronic instrument having the circuit board of

claim 42.
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