; €3e4" x4nno<t Xt wewT" x) 7~1 0 JUN 2002 i ' FILM CARRI ER TA?E SENICEwaygﬁfR
ASSEMBLY, SEM CONDUCTOR DEVI CE, AND METHOD OF MANUFACTURI & THE S N 2002
MOUNTED BOARD, AND ELECTRONI C | NSTRUMENT TECHNI CAL FI ELD The present
invention relates to a filmcarrier tage, semnm conductor assenbly,

sem conduct Ohe'ﬂvmmeagmgtgogenican u&%huwsggyghgi,gg,@g,xc@ﬂggb?ggboar d,

and el ectroniC I nstrunent, an artlcuParIy to acka P)

fabrication technpEvggeanANDOMETHOD OFCRARUFAETURTNGSPHEBARMEROUND ART
There is no formal definition of chip sizel/scal e package (CSP), but

generally this referMOUNTED BGARBCKAND EDEGMRONIChENSIRUMENTSI ze is the
sane as or only very slightly larger than the chip size. The devel opnent of
CSP technology is very inmportant for inproving packagi ng density. CSP
differs from d f|lat. package (QFP) having outer |eads only around the
peri phery E§C§Mﬂ8§%c§£ ? i n having external connection term nals arranged

convent s onal - cSEoRppeet dFNBRRTEN, S EARTLES oy SRR IRE itéPeS: oo,

external cONRCsh Ao 8 ThaabMb | §F MREmARONGD 1w iUl i A0 dndeHbEABEGHO!

chip atta on the surface of " the polyimde substrate opposite to that on

whi ch the padgfaetucpngecthen tamgl, nampudited orgexbd andahhe wiechgohsc
connected to the el ectrodes of the sem conductor chip. Mreover, sol der

resi st i s apptigmend, t ndupbadecaflarly wtoi nghimnds e datdokage tH{BSPM ri ng
is prevented. . ~1 0 JUN Z002 2 Wen sol der resist adheres not only to
the wiringfautieattonr ot eehnela®r nd deurtindnteehne hady, faurCHy. mounti ng
bad el ectrical connections occur. Because of this, solder resist adhering
to the external connection term nals nust be renoved, or the sol der resist

nmust be a%éﬁ%é @v hfl the external connection term nals, conplicating
t he process. éﬁ se i nvention seeks to solve the above nentioned

problems, and hpseps id HPBoPeat BR FAMAMiDPB folbnd pf il el pheR8ge

R
sem conduct or asseﬂ%ly, senlconJuctor device, and nethggqo arranu acturing
.the sane, (U8Mlebioaetherand yelthdsr pafersnsdramelt gackdgehniCiitechnel ogy

is applied, but in which the application of solder resist to the surface is

avoi ded. MHaBRE F THE NENSBNEl @8 The ohillymvedlyr sdri ghdpy dtirghe phesent

i nvention conprises: a substrate material having flexible_and insulating

propertiestheanghip size. The development of P technology 1is very
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 capable
of being surface mounted. More specifically, a conventional
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
substrate opposite to that on which the external connection
terminals are formed, and the wiring is connected to the
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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a wring pattern forned on one of sides of the substrate material, the
wiring pattern including a plurality of |eads connected to a sem fa JEN 2002
element and a pad integrally fornmed with each of the |eads for an external
connection termnal formed thereon, eagh of the | eads being adhered to the

substrate mat enjdn 080 Ra¥POI®sSU Afdnd Aed Mgt NBraYPSty e MRS ha! N
the substrate material having an opening at a position correspondi'ng to the
pad for f18dac hReckkeenab1COONAEEL PONt €8 Fih B4 1 s ACRPF Dhd dndun £ 11y RIS ent

i nvention, since an opening is provided beforehand, external connection
term nal s gbgctricall_canriadtt POOR Sccupr oBededsenof héhdsr,f 308 deppozisties tt o
that on which the wiring pattern_is formed,” connected to the wiring pattern
t hrough t e hdo ther exseenajltcprnest 1aBckemiNal e vyl pesdledwvedssi st
to the wiring Ratteég whi | e .avoi di ng external, connection tﬁ‘m nal s.
Moreover, 9% EN@edPdBRIUCEST S ditst P 8PJd&8d téh AYR1UEPECEXSR MR Tch

ther ef or o SAREH T i BT o Gt T ELPED B8 BRoBRbeTel "Th (his way, a
sem conduct or el He den i HATAC I JeifksS g 46 VY thiae ABIORR! frdnd e | a!

on which the wiring pattern ormed, and a structure for connection to

t he nount g diigngs | Sapgovigedagn {1te opdesitt ether fpaasy i fiwh t ber edy fanm

ui traconpact sem conductor device can be obtained. The opening is fornmed to
corresponcary idre pares, astichedatdoée tdssgmidy arsemhcepaudeor devtikce,
substrate material. Therefore, the incidence of stress between the pads and
t he subst et RatBpralofcamapefasdycd®g | hhe hEafitoseMPuUNkEednthaar d ¢ hand

connection portion w.th . the sem.conducto | enent hy the | eads, bei t he
oot | npord R P AT it amey 1S MRS GsE FREBod0svriisr PBTdeth: Bkt ne
time when {ne,didim e rhgp1i8REibA_ bAPHHeRd lidt Le BHESEANFALe is
processes (sem conductor assenbly fabrication, sem conductor device
fabricati g)piddt is to say, after the time of pattern formation, if a

| ead is subjected to an external load, it is supported by the substrate
.material and bending of the | eads can be prevented. There is thereof the
advant age that the positioning of the | eads and the bondi ng pads of the
sem condu@ISCLOSBRN IO AHBHINMENTIEAN out accurately. In particular, in an

enmbodi ment in which.yery fine processjn , 1 0 JUN 200Z .4 technol.o IS
required, such 6 G4pM ERETISF GERPEIRT 1Tt PTSSEST ANVERS 108a88MPRASHEr ¢
i kely bending js r) Lt.as | a1 N i .
connecti on portél oﬁbglsqt?ﬁgel e@%ge!’iazdhﬁeér\’efﬁ o%’]ﬁeéﬁ%]bést \réz]{ate ?}ﬁﬁé?lﬁéﬂpg
handling gy i®as] @¢ing Furthernore, in the present invention, the wiring
pattern including the leads is forned on the surface of the substrate
materi al, and pamirand ipatiteads ffoomex ancomeeotfi gidesr bifothei shbsheate
sem conductor elenent. Therefore, the region other than the connection
portion ofMmates iadadsthe wi 6EbNgopRAtdesn 1RE 1saghingce oF 14 Rl ttipsefatleads
material, so that coppared wth the Etruc ure in which the connecti

portion ofoNNectedieh@r & SERNBRNAUGTOT s eJsmend| Ang épp‘?iﬁtﬂ@ltﬁﬁlragﬁlyess
and the i ven) a L Bpr.que LN I i ahil,i 0 .
connect i on#%ﬁetqeo“ﬁgn%%e&gch?gvt&cﬁ ”"Fﬁéghe 1;|todr}gséﬁt %Véer'nriélﬁon?obﬁggggn
sem conduGleim i LMBfY rmeéd CORGEEERT BAcRabY ahel NReddd | HEi Mgt hgRBrbar wed on
the substrate naterial, the ingress of noisture can be prevented) conpared
to the casghg mublsiteiatichmasemiadndnca awhel ersntfdce davians ddhet sublse raitei ng
pattern by a separate nenber and filled with resin. In particular, for a
CSP, si ncanatrey igdckaayed i thel sgbstoatRemaltedtiaddd Vv g n ee@ 1NAVAaIkt Bon is
efficacious. The filmcarrier tape may further conprise projections fqrned
on the wi MAfG AN 5 BHSRARA NG stPatdaral@adi 40T, TG MINE s ﬂr\% RaterPA! as
the wirin attet‘re.n a%ﬁ.ce;}c%gfeor connection to the sem conductor el enent.
Through t 1@ g ! 'd on the wiring pattern on the substrate

material, an elgdyifidlg CYNGH | PredEAVELRVEREion, since an opening is

provided beforehand, external connection terminals can be



~~ p ~~N 2002 5 el ectrodes forned on the seniconductor element and.lfle JUN 2002
W ring pattern can be obtained, and as far as possible a conventional TAB
(Tape Automated Bondi ng) production |ine and existing technol ogy can be

used, enabling the burden of equipnentgand the burden of the devel opnent of

special te | i d LRcet Legcti o n i ri.n

pattern aréPQg{ﬁ%% %ﬁ ?ﬁ% %gﬂtgﬁgtSPEQE???hggcgé$¥i§bewﬂﬁ8ﬁ Sﬁglﬁﬂﬂqng
expansi on S &0 rfed trhgr gl r  d &§#¥. lgﬁp] 0

t her mal sté%%ggﬁgcurs(%etmégﬁ%pﬂgﬁfggngatﬁgééfgfgﬁ he |%¢ﬁk§ﬁh§ Jg%e and
a sem condysd pin@sS S ef e Seri denduet aecaeya ey foTapp WHo1ddMe e3agR can
have its thermal reliability inproved. Since the oxidation-reduction
potential f{c ttine samejngveraitfe trumwiiitle sévesding apqtidratg] nconoeelt ioel | s

form and therefore the refliability with respect to humdity can al so be
i mproved. @M tnahs cataneqvearapd for E6BI1ppRAUATON R/ERIeDh tHbSPRsed an

bst r at terial: i ri t t f. d f sid f the .
SUbStrate B S Adcd g RN I LTTEA AR koS Shel B rdne o
si des of {hgy S 18t RotRleidlad | Ny " £AbPBFEPE! SHROUHED: d 0t FoROgHt ;0N

or formng at least an external ‘connection termnal a avol ding a

connecti ongprddt oFe®ist heaihe nemPetégrn for connection to a sem conduct or
elenent. In this filmcarrier tape, a conductive resin may be provi ded at

| east on the codimethi®nwapps ta osemByongacstoofelbmentongudti sposedson, thiee
el ectrical connection with the sem conductor elenent is achieved. to.i
(1 0 JUN 2D0f e rofpdrite cubst rate imat@rdfadr aml whachi timecwririieg pafidesach
that the connection portion is of convex form The sem conductor assenbly
of the presertMabn@ingnacdkpetse for connection to the mounted board

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

The openjng is formed to correspond to the pads, and
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,
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 an external load, it is
supported by the substrate material and bending of the leads
can be prevented. There is 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



a substrate material having flexible and insulating properties; a 'rirJ
pattern forned in adherence with one of sides of the substrate matxﬂa d %3002
pLurality of sem conductor elenments disposed on a surface of the substrate
material on which the wiring pattern ig fornmed; a connection portion

formn iLin n, ctric copnected to each of the
sem cogdng%?ﬁ'g?Lﬁ%WS],sl aﬁ%&%t}@ éd s?;lg héésgiésﬁy’r a?ﬁema SR ; % eprJr%ﬁ ity
of pads fOf g fignPa¥ tr9f {084l thaOmBRE! #1Re1528BANI NghG AL RENG RUAYI ded
for form ng an external connection term nal thereon; andc' a portion he

substrate {mtggi ph €ied i pi 89eAD PRCBNBToROLHESPORAERE iloh PG i0h e trads.
By neans of this structure, there is the benefit that a sem conductor

assenbly cheade dDbtadmedesutd thatsabstaatesmpdassiiblle dhananvieat iignaladeAB
(Tape Automated Bondi ng) production |ine and existing technol ogy can be
used, enab@asreft he burden of equi pnent and the burden of the devel opnent of
speci al technol 3?9/ to be lightened. Furthernore, .the connectjion portion to

the sem conductN’ IS whit A NEsPRBSENT PRYEREIONs HO® Wit 1% PR IHAT®) but

bener ¢ e WU SBh oS LT on, Ble SHlrTAE " SubosT Ak 2002
that duri gy 6ep £ON04RE Op a5l ¥hd aMEAARI irdltmeVeNcbhndEt S DRl fopad i s

applied to t W ring pattern, bending thereof can be prevented her ef or e,

there is tyetthenieédi semhabngusedr eqemedttor Tresedtd ve Caphberebtahned hewch
that positioning of the wiring pattern and sem conductor elenment is carried

out accur athedry.then cannleedstoreipolndri oof ol tber belads of s t ks efid ramt wet dhe
el enent and the wiring pattern, {)roj ections may be forned opposi_ng t he
ot her therewifacmheaxsfe &%j%&$bm erejaber 1at me80ofihakie caMPaRgUpyi ttdr hheBy
means of this structure, bunps are not yequired, on the_ sen conductor

ol omont, i UG offs W T BoR RS C BT QB! k10Nnghddnasah. saPasede

ol oot 1 g E S B85 8T6Te R AeRTNY dnetmd fur G0 BFE L ERRT AL o
-seni conduci\n B} MR tah Whidgr GP@héFet | R | $nBOSSER gD ikyCT B3seqneThese

projections may be forned on the el ectrodes of the sem conductor el enent.

By nmeans dforrtdcst i yoirurieon idan e caseioved ¢ a sem conduct or el enent

havi ng bunps (projections) of solder or gold on the el ectrodes can be

sel ected, the flovrehe dwv esernt oj reembhenonsimneef &l gemaconduct apeeded@nits not
required. Therefore, since a nornma ilmcarrier tape (filmcarrier

tape with ¥$ N9 ﬁﬂﬂ%ﬂVFMOFthPTgﬁéﬁbbtP@ﬁ§eﬂé¥ﬁﬁdﬁeﬁééﬂ the sub-
Comyentt oW b KA SR il e B S B 0P BBl e,
zgm ggﬂgﬂgcﬂgﬁp@fez@ngﬁgtg% cIalﬁrGet My WRTBR! $Redlsdniddridudih r €81 embRtWagN the
connected to the wiring pattern by a separate member and
filled with resin. In particuiar, for a CSP, since the package
is close to the electrodes, the present invention is effica-
cious.

The film carrier tape may further comprise 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.

Through the projections formed on the wiring pattern on

the substrate material, an electrical connection between the



,1 0 JUN 2002 s . substrate material facing the sem conductor eIenFﬂt§UNaw02
means of this structure, the surface of active elenents of the -

sem conductor elenment is covered by the insulating resin, and therefore

noi sture does not accunul ate on the sugface of active elenents, so that

there is t ' reld ai . em conduct qr,. device with
respect t ogﬁ%‘ﬁfgﬁ{’égl ﬁgﬁl&# gmdﬁ*%:%@tmeé%ﬂc{@i %&ﬁ?@‘%%ﬁ'\%&dﬂdﬂ%g
resin bet ' ts I Nt capgl, s terial, t.he
(oSt DSLYEEPCLE CATRORoct] 8RN 0218 HOYIA B BLF Uevertigha e,
al so coverpgg by Talpe | AGtdMA 1@ BBAUNNgNDI BEGdE: EPE8 NAheaCENAUleRLQt g t hat
there is the benefit that the reliability of the sem conductor device ™w th
respect totéemmnadiogyisannipeovsed, Fepaketi ngnsheapubdehoordedgan paknlteasid
either of electrodes of the sem conductor elenents and the wiring pattern
in such a He¢nburden: @ atlet Beved pementierebr spapdadhd aatng @dngtoeden may
i ncl ude COFdwgtive particles at | east between the el ectrodes of the

seni conduct b¥NE®R®Ent s and the connection portion. By neans of this

The i 1ing pat tIICe whhenBr8TpRAI ARG R BT n L ey abnafbEARg” ot
| ncludes. caiglugine ah¥rtidl ethe gt $84bh 108t HRSrmEY Fxddnd 16 & Sithe

surface irregularities, the conductive particles absorb these

irregul arigams, tandpwhdrda ahsrmbiieserestrisadpppiviicto anherinthat heeemane
there is the benefit that the electrical conductivity reliability between
t he el ect roteas saindccheswbeitwgepattthem, i andnpghevedore .the Of JUN 2@02 1@rThe
insulating resin may be an ani sotropic conducting filmor an anisotropic
conduct i ngt @Rfhednde.a pjeMaaABdBE ORI ASTaMtur 85 FamkEINduRt aendeyigact or

| ement el ect d the wirj tt to whi lectrically, . .
Conduct i vi 18/ e £ St 1 bePApEAa et adce v NBARa] £81APRALI8¥a i n
CLivity St il Deciitdly : :
oroosed. T Qfal) SO, Ok PBaf Lot aReE SR ERAY P ETERI B
-other portdwdls 6 A@hiid ey agH 5e4 4 OPd CapENdegl i N6 1668 OEedN5SPHEAD! Gnd

conductive adhesive) the conductive particles are not pressed. Therefore,

t he ani sotthoi ef cosdune ired ifablimidly wmithot espectcbmdumti det pdiwesiaieo be
functions as a stable insulating adhesive, and the effect is the sane as of
the surfacenpfovedi ve el ements of the semiconductor el enment being covered
by an insulating resin. Misture does_nqgt accunul ate on the surface of
active ol ement SN&G HHLEATRAST cERRB 9T (4% P HGRENSerNY SO OBRY T S8 t h
respect to hunjgiédbéﬁré rﬁ%%g#iipfthernnre) by neans of the anisotropic
conductive film or anisotropic conductive adhesive equivalent to an

i nsul ating resig it Weepdte rse Formreueioonel @FeRrt qa’dofhenaubgbearate

mat erial, noisture does not accunulate on the wiring pattern, so that there
is the bemefidridht aredi ability of the sem conductor device with respect to
humi dity is inproved. By neans of this structure, the fact that the above
effects can be ababiass 8 MAVYHIERMT§iemdPEeYDIgd 08 &heepbei ofof1ge8at
excel I ence. The senicaonductor devjce of the present invention.conp{ésgs: a

subst rat e Hfat EPPaISURBLINAG & IRBE &I ¥ nd 1Pngll B8P AN corresponding

position for forming at least an external connection terminal
and avoiding a connection portion of the wiring pattern for
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.



~1 0 JUN 2D02 i o properties; a'mirfng pattern formed i n adherence Qﬂjh$ﬂp9mn
of sides of the substrate material; a sem conductor el enent dispos 3 a
surface of the substrate naterial on which the wiring pattern is fornmed; a

connection portion formng part of the6mjring pattern, electrically

connected to t ] ctor. .el. , dher, t t
material; a p|Hﬁhﬁﬁgbﬁggﬂgﬁés1#59%??3%5533%&3 ?hé%apr?ﬁgpggigggh?aéﬁﬁgrtion
of the sulg{yratipdRiiredl t {R] Id8 MG G PEIY NSRS eppaRdi ng to each of the
pads; and an external connection term nal projecting on a surface of the

substrate materingd epmasohducaorheagbempte adf Whirh Fh@s%ﬁf’fi CORJEALQbN
el enment is disposed, the external connection term nal being connected to

each of thempadseshr ough the opening. By neans of this structure, using the
above described sem conductor assenbly, an opening is forned in the
substrate nat erdi aBubRdiérteatmataeiad riay g t drlexide t Bhdughnsudadpogi ng,

t he external coqnecpion termnals are connected to the wiring pattern. The
external ESPRELL'&F ternminals project fromthe surface of the substrate

mat eri al opposi_te. h i e; sem quﬁg . t o s.di.spqsed.

In this way, a% &?gghdgégggrggtﬁgggﬁabﬁréﬁiﬁ a é%qﬁﬂgigﬁﬁﬂﬁﬁe§9g8§u§ﬁ to
that of tRecagiipsd ratld afa &fidihe sem conductor el ement can be obtained

i mredi at el y beneath the active surface of the sem conductor elenent: On at

| east one of the phuradipst tef n samd comelueltect r ellemenps o) @ pessd myn be
formed in such a manner as to face the ,1 0 JUN ZOOZ ot her thereof. m By
means of tshirdaser oft dhe, sebsdreiteamatennadt ponwbfchhéhei wi ngnpapaéterand
electrode%Si%O?%gkﬁved by the projections.

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

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.

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
special technology to be 1ightened.

Furthermore, the connection portion to the semiconductor
element which is most important 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



If the external connection termnals are forned of sol der, nnuntiﬂgﬂi}UNaﬂmz
single operation on a nain board, referred to as a notherboard, is possible
together with SMDs (surface nounted devices) other than that of the present
invention by SMI (surface nmounting te nology) and there is the excellent

b fit t t.h t to t t duct d

epeci al ﬂm“ grﬁéﬁeﬁ?@mw%edi@qﬁ"r‘ﬁzaé%‘%mab 1eod T Ba RN TV b £ omuc or
devi f t |

Wring pardd %‘fﬁ’é 49 T8, b LAEPL LS PR BARHE £ pARA AR
external coigyesdf arn debraventetTednenefppehetnsrsfeserrd ddia SULsHadt €

material; and a sem conductor el enent having el ectrodes on one of surfaces
of the seml@mmﬂmnﬂnmuaﬁamnmwsemmhq oae bé chitdaces safch Hhatubsisriatieniplgeri al
and the one of surfaces of the sem conductor el enent facing each other with
a certain Ghddienyiricgepetdiesn, andesemi¢ondpet o eral eMrnt Hs elagdtieates tbei ng
connect ed through a conductive resin, and a stress relieving portion being
prOV|dedtﬁﬁ%Mﬁ%1QHé substrate naterlal and the sem conductor elenent in a

di th I d d.el d
Connoct ot by & Wbrbhot B9t dane et B e sulh WiecFd B BgBRbR3RT are”
t t t t t,
2 stross 1907 eﬁﬁﬁﬁgrtﬁnsyﬁﬁﬁﬁ%‘v?’&ﬁw %@fif&?ﬁ%@g TP LPeR

stress appjpmshing tiree extd magheradgection term nal s can be relieved. That
is to say, when this sem conductor device is for exanple nmounted on a

circuit board, THedenep teiget wing eashavrgebormedtorsth@oeur snpepatternt the
di fference between the coefficient of thermal expansion of the circuit
board and the dbeMmeadisef 6h1§h%15 ﬁﬁﬂ@k@an@ﬂ%so&m H ts Jieauidies oat &heal |,
tending to tilt the exter conqﬁgﬁlon Fgfnlna s, but this stre s can be

absor bed BPRE q%%%rr tFRATETAre na sSgmycop HCEPécﬁ e@eNdt ance

porti on' mlip B e %{Pe%@ 2 i 5%%@{)%?.1 AT GoRLLEE, cfraf
connect | o deirY Bl $n3ad ARG Sbi Cbidye N6F WDlenche (5hP 3Ry AbheYhBgLPart] on

serves to relleve stress ap lTed to the external connection term na

therefore eaveyan fbe)l‘dd/oml’@cw dedd | the mggben ¢or d espendhtgsemitbadasternal
connection termnals and the vicinity thereof, is able to function. The

sem conductl@merdhd de ofh tdte apdlsiat iatvelrs iROs Tonfe | Besinersagedr at e
material having a wiring, pattern forned on one of surfaces of the substrate

mat eri al , and esen AT GSFdon o Maye O rf&lrg‘epopﬁeahGneaﬁﬁttlﬁ@P%uPFa&Beof
e, SUbst LG AIILALY, dfRPsLy 2t e el also having a hole in 3
oLy he nOEY LYANS TRSany | SabeniparL S SN Raspheuhrs. and
t hr ee- di megwi igvaldue tante jemdntomav i ngl bampleN (pP@Fections) 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 fiim carrier tape (film carrier
tape with finger leads only, without projections formed) used
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



13 _ a semiconductor element facing the one of surfaces of the sul$t] alUN 2002
mat eri al and having el ectrodes which are connected to the wiring pattern;

and an adhesion | ayer between the substrate material and the sem conduct or

el enent. Three-dinensionally bent portions are constructed so as to be able
to be deforned.in is structure stress gpplied to the

to t he hol es, and b¥ h

ext ernal cORRRLI?bR T%fﬁ{h%fsf%%hnge BBsSFPMAGONFHE 1oL £JBMENEEor device of

oh o o : ° . : ey

Lo o med B0 RSB P Ehis” PP REBNE. (TR By ALY & Hddiie
ti ) | d f t tanjal,

Chanelt i e 1eneh el b OtREC SnPeshddetak IeRemat | Yy SKBVEFEHC BT Fiie

the substrpheyat ehyales tn seangOBHEELPb rel moB st uracidog st e tone ciimBW Haces
of the substrate material and having el ectrodes connected to the wiring

pattern; aom dmeadbestace| ayferabtiveere tdmersibst sat et nat ertihglr eanilst htthe
sem conductor elenment. By neans of the plane bent portions, stress applied
to the extlemefitotiettimh nedrdal st af veheasod inandugio Is destice evith

mat eri al n%% have gghole.in a region corresponding to the plane bent
portions. TSReFE TRYNUPHET bY ah® HBREOKBHAti ons are nore easily deforned

may have pr of ect §phee REE ¢ R pRARE, BYonleclns R CHFE  de M B dpp the "
connect ed éé}ﬁpé’&lhdlE?te(t)% e ot M P A pledk 1 2 GO f S,r Qmét?h the WAirS negy .

by the connection o e projections to the electrode a certain

spaci ng bejaeesrt heissubsrmetie omt eheal sabdtira@esemaeeniatt ors M@nenrhisa
stress relieving portion can be formed. The conductive resin may be an

ani sot r opi bocahtert i ag aflisbmce cwed edhybpe taepl iresl 1at ianae s pr nmbdisweer t he
substrate material and the sem conductor el enment; and conductive particles
i ncl uded idP@henahi a6cuBpilateondfct it f thaT fay Sbethf cbereif bet kkak the

proj ections, AR {'Pey! o 2RSS SOmTEBNGYE 5P HEY 88 with respect to
humidity is improved.

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 Jleast
between the electrodes of the semiconductor elements and the
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
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.



The ani sotropic conductive filmconprises a resin in . sheet fornm@mtgpﬁ ng
conductive filler dispersed therein, and can ' be made conductlng

bei ng pressed. The conductive resin nmay be provided only in a region
corresponding to the projections and t e el ectrodes and the vicinity
thereof. This C?Bductlv resin selves rovi de conductiqon between the

proj ections and'fRe 'Q1SHAIRSS TeHH b@a%el AL eBNARPY TPR1ENE A HLIAY

[eaut e 93T bt B B hRF PR ShbARGE I, SBBEASEEE o b, i
material havi ”gB?eYﬂera'n%g et tRIE fser’E%Cthé ONe flle & d8RgOfs {fte

material, and external connection termnals projecting ?ron1anot er side of

the subst rat ement er igdlec ta odfesessarie! | eMENg WAQTNgON A Ve Bed OR ot heypng, of
sides of the substrate materi al ; .1 0 JUN 2002 15 a sem conductor el enent

provided ielacposcalop tcosdudwieh tyi t i g her sqbbtedt etonat bei alimper 18d ess
relieving portion; and a wire electrically connecting the wiring pattern
and the seepo@Hativer PAIrdrenes Sispersest winiag padseitnops cprapndit ore t he

opposite side to the external connectian terninals, the wirin attern IS
or Cexposchii 18 @e SR EPEBHD! Gnaaraicsdiva, BANGE Bs 1@ abHPESEH by

for Form notdbif SPYBlE tIOR ARG IRt g R RR S8, nan aut @ o
may have ag Hé?ewmwsona!;lWot}en&haorérwsb@m é Ngohlechahve  andmeanh Of

t he externaf connection termnals may be ornedﬁgn the three-dinensionally
bent portiagnisByropaioscohdudit sve sddiessi V@l i gie oridue t Ve thigid Onald vy

bent portions can be even nore so achieved. The nmethod of making a film
carrier tapetobreiseedresdrardfosent i bhe campsiodeopia stepdudt pvevifdilmg o
netal formng a wiring pattern_on a substrate material having flexible and
i nsul ati ng@ptopeFepae; 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
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
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
effects can be obtained simultaneously and simply, is a
benefit of great excellence.
The semiconductor device of the present invention
comprises:

a substrate material having flexible and insulating



a step of fornming the wiring pattern fromthe nmetal, including a,plQrJUN 2002
of leads; and a step of form ng a separate opening in the substrate

nmaterial in at |east a portion of a region overlapping each of the |eads.
According to this nethod, there is no]_'fficult step of handling the tape
with the unhar?ggqﬁ adhesi ve attached,” but ,1 0 JUN 2002 16 the tape is
handl ed afR'€tPEhb’ %fdening of the adhesive is conpleted and after the

dogree, rough Ha g PSR, el n RBRTEhEE T tn AR R TITIARE b (e

degree, rough handli rocess is

there is tfye bt tatdahatdeiprocess freedomof the process form ng holes
is increased. In this way, the above described filmcarrier tape can be

fabricated. |n 4heemitboducfomake rement i ispasederort ape,symacd egfoftne
formng the wiring pattern may include a step of half etching the wiring
pattern exalhsimtatmatastah parvhdeht hike | watsng Tpatherporsi dormédthe
wiring pattern excluding a part of the wiring pattern over the substrate
material is subd &ML HAIRO KW AP MY Padituddd the widmg patiern,
projections, In this way, in sj ngl e eration, there is the benefit that
proj ecti or%s] %%Wb‘éaé]a%i I%P'V@rcﬁ&ij o%ot hgﬁe\/i rs?erﬁ'b’dpfyf%é?ﬁ‘?rﬂ?e] &M&Hod @nd
maki ng a fj] rier @€y t rise a step of gold-plating the
projecti ondsd'g'fégérﬁietmgrﬁe cﬁéﬁég @?g%E%ATBtordi ng to this nethod, at the
tinme of bondi ngy v tdy 4 et poidi piid Hasisrin Ph e AN 6F echEOlEFI nfOpaREePRA; t he
sem conductor elenent, the gold plating forned on the projections can act
as a gold supply pmtErdral of othé hseulpst daté umatem all | dgfwhiioh as bipentbiordi ng
material wi thout providing a bonding nmaterial. Therefore, there is the

ef fect thatormespAtEficin Pachiiog %ﬂ%c@%@si Anfeatly sinplified. The

met hod of making a sem conduct or assenbly of %he . .

an external connection terminal projecting on a surface
of the substrate material opposite to the surface on which the
semiconductor element 1is 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 underneath the wiring pattern, and through the
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 1immediately 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



present invention conprises: a step of preparing a filmcarrier tqu’JGQEYWH
filmcarrier ( ) D JUN 2002 mtape conprising a substrate materta a
wring pattern formed on one of sides of the substrate material, the wiring
pattern conprising a plurality of |eads connected to a sem conduct or

el ement and a pad having an external cbhnection ternminal and forned
integraIIyORP@E ERRFC®f -t he | eads, a connection portion of each of the

| eads with the éeniconduc or, el enent beingégﬁgfred to the substrate

material to be SYJMRARSHT U § it I e grica T (RNNRE B hithe £ or
f i the. i i |, at ] [t i, toth
pact a’st o BINEAFL AT LI She SARESH {lach R bl P ERBR R Bhe 2
mount ing regi ong of {ifie WtePhahal BhReeR i8roUtbAfienal st NEr s URIIS of
material on which the wiring pattern is forned, ana a step of electrically

connect i ngsé h@e  r mo niaitniger inangd shegdleecoporgsi oACarr dandni tn t bioa ret hod,
there is the benefit that a nethod of obtaining a sem conductor assenbly
can be obteehedradictotastaasotherbeapdssiibl poasibieertvigerthle rTABS thTsmMds

Aut omat ed Bondi ng) production |ine and existing technol ogy can be used,
enabl i ng t heubfaeRnMeUNdgE pRenicesl idejur §BANofthate @évethpmpriesent

speci al technol to b i ghteped. Furthernore, the connecti.on porti.on

W th the SUMCRREIR Sy SrtnErkrTgce aohnEins 58RpOT BT I ant bR &t S | s
not wit hi f d t tyat . f ich
reason th(r;tr'ie @ﬁ‘é%tnéﬁ%teqﬁﬁaghg%s‘é’?ﬁ%oggaé?gi g@s@"rgﬁoq‘éﬂaﬁﬁo%ttﬁéned
such that ghthi &@ndfdH SONYEY PEe asSeaD! yYpbabhi CahbRt iRYEN ekl ipmepitt erRal

|l oad is applied to the |eads, %ending o? t he | eads cangbe o .? 0 }UN1 002
~s preventesquiThed eforise imesstes tme benefit that a nmethod of obtaining a
sem conduct or assenbly can be obtained such that positioning of the |eads
and the bondi ngTlpaadsseticoredyehd condectoe eb&nethei spcasendd oovention
accurately. Projections may be forned on at | east one of the wiring pattern

and the el @UPROUEES i n such a manner as to face the other thereof: and the
. st f el tri | ti hi d by th i ti f
ol P acound 11 o SR REES: RELERYA T RE RS & i T SEPLR TS FBRn8Y on
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sem conducg@inéd €GNt B PABS I af eroi@d er bRl BNobrer aBdrpaeESUBE CaRebe
very greatly reduced. In this way, a sem conductor assenbly of high

reliabilitsulpstrdte freebtréced ed.arRef ore the step of el ectrical connection, an
insulating resin may be provided between the wiring pattern and the
sem conduct or €3 eSEMI CPAGURGOThee IRTEMY MRk drth; edegtapdes o ang of

el ectricaly GORNSS o the " S emTorductd r SYehemt, Hhe"3hacB%%surfaces ot

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
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 required. Between the substrate material and the

semiconductor element, a stress relieving portion is provided,



According to this nmethod, since an insulating resin can be proviqfq]JUN 2002
bef orehand by a nethod such as painting or printing on the opposing
surfaces of the filmcarrier tape and sem conductor el enment, an optinmum

i nsul ating resin and an opti mum applicgti on nethod can be sel ected. Then

here is the eff h ff dj he obj ect i for .
exanpl o, GG g HRAAA s Sk o8 | ABPIIEY of Sput 8 ek KARHEAH S CORERIAMm g

t f h . t t e f, el i ti ,
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pattern. According to this nmethod, it is possible to adopt the sane process
as in conviedd f @nal f orHdrodmp el d i gharged | g .s thivy e forctir sMbaicuse o f
processi ng equi pnent for flip-chip mounting is already installed, no new

i nvest nentthen dgffigurente be twegui the. cTREf$capndfotl Bue rmahle xpansian of may
be achieved by the application of heat and pressure between the wring

pattern anthe Hel etk mRrrd s thee chefd i iamne ofi tihed madt ©xPansi oth@Tsi de
f th i d t. A di to thi t th f
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i nsul ati ngs f@gdd MY ¥ iy PWird9@nReTHE@R i 5NGa i I img draidierresand atd of
sem conductor elenent facing the wiring pattern before the step of

el ectri caltiwongetd imanl corhdditi omsté ahingl s esan peesmptobetiween the wiring
pattern and the sem conductor el ement may be hardened sinultaneously with
the el ectrical Dvhngtiessn bglievingepoditioneday de Rowitded odnlYctor di ng
to this nethod, by the process of electrical connectiaon, the insulating
resinis s’iQﬁM’bréHqu N dhd® t exierdrdr £oanesddion & edidparlr and

har deni ng t.he insula{ingﬁrFsip is not required. Therefore, by reduction of
the nunbert't %1%&%1 X % of fabrication is inproved, and the

. sem conduct or aﬁﬁ?"@ky?ggﬁgeqqgfqgggSﬁyggﬁ%n;gSrUEEhﬁﬂ)QFe 0952 ress

sem conduct or device o prese i nventl on conpri ses:

a step of gyeppdd Nfoathk! Bx&arhiadr dortoctiith ftédfMmEMaTS er ahdPenhePerbirei Ny a
substrate material and a wiring pattern forned on one of sides of the
substrat e gxedrer iidl , onhg vprowngdedat tier naconpgisnngcar pspahdirg oftd edde
connected to a sem conductor el enent and a pad having an external i
connect i oreX&@mMahl canaee bi add tienmMddeds yang t KheacH o tthe theoeofa 1S
connection portjion of each of the |eads with the sem conductor el enent

bei ng adkmﬁii?tEPt@HPQﬁﬂ&E%Tate material to be supported, and the substrate

mierial havi nonRd B SEhd Qi Or ThagiLEe 6¥! CtRa! FPBBERY CFnlBRTIBA A
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
in a region for forming each of the external connection
terminals, the wiring pattern having a three-dimensionally
bent portion entéring the hole, and each of the external
connection terminals being formed on the three-dimensionally

bent portion;



a step of positioning el ectrodes of the sem conductor elenment in zﬂﬁyyniﬂmy
region of the wiring pattern on a surface of the substrate materi*

which the wiring pattern is forned; a step of electrically connecting the
wiring pattern and the el ectrodes; a Sltﬁp of providing a conducting

"o a piecce shrventsgrelftod Elapry el dheonduser Facanief iue
into a piece. n i oHdu teri
pattern. aSHEehERtBoRELBETaloab® pay e, EnR TR ol oAt Al it fadl i no
gﬁtgsgg’agpéo{h gfy §9 éktg nt hagqof ?hg gctive surfaceto; t he o
sem conduct or e?gﬁenty dPrectry’beﬁom/the active surface of the

seni conduct or ehgn@ihesion)18ydtNheuleRlthe Hith $topt &TmP¥ Vi & Hhd RGie

conducting material may be a step in which flux is appl ied to the opening,
sol der bal semieorddc sposellementhe openi ng, and heat is applied. According
to this nethod, after applying flux to the opening, solder balls are

di sposed, and hEateesdappnpéanaiiyabeasuporsionBi éti eexodrsidlucd@oh st iamn
termnals of stable_dianeter c%n be formed, This is linked to increasing

d ,
the stabil F@y R 2Rdeext@r SR B nEN &R i i d (&S :dedNle, D¥nd Nidsul t s

in a nmetho f i I 1 duygt or vice of hi reliability. The
step of pr gt‘/ﬂdﬁ: f@% h@%ﬂgu@‘?ﬁ} qc‘rgttrbe li:{ﬁm eﬁ‘&% r@éela c&r‘gﬁ% %it(,el{ "_51(5\ &
creamis apphigd 19sbPseqpeni ng, and then heat is applied. According to
this method, since after applying solder creamto the opening, heat is

applied, by conpggi seemyebhdgeteer Bellise | BEXPERsi Ve realedar GneANtGRH be
used, resulting in an inexpensive nethod of fabricating a sem conduct or

devi ce. Projmgtioes: may be forned on at | east one of the wiring pattern and
the el ectrodes in such a manner as_to face the other thereof; and the step
of electrical cdnpdbethratAaateraani &aydngy a i appd i eattennof ofimedasdund

sem conducte?  &lensH{ Tae8S <hmife) PHOSITRSEoUNALPE  Bed 3T BIHATAG T o

TN PG RLRtLE SPARMRR e "Ea RO ot SRELREP, SBLFHabEL HreTeRp and

this way, g,5&ft£080dMaLEEY 183SeNeY wir PNpaeteAR! Wal ng?Ma PE1ARET bedlted:
portion bent along the surfaces of the substrate materiail;

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

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
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



J 0 JUN 2002 22 The nounted board of the present invention has nounted tﬁe
above descri bed sem conductor device. By neans of this structure, odld 2002
with a chip size package (CSP) sem conductor device nmounted at high density

i s obtained, and even further conpact ngss of a board with electronic
conponent s_nmount ed can be achi eved. The el ectronic instrunment of the

pr esent iﬁVgH$V% 1Y%c5?§b?ates t he above descri bed nounted board. By neans

of this structuse, ;i | ' ' 3ﬁk q%r ' uGt or
devi ce nmount ed gﬁ%&gﬁqgée)g’sm%ﬁ@e icérycr(@}elsodoir a%rg ) aEn”éE |(fPar ieccaﬁaa_rrfi%oﬁ%
portable elfedfPidEsi NSHTHHTERt rtdn | idhRc iy Ubbg%@ﬁpaf e! 'sbets‘W%bt
result is achi eved. The method of making a sem conductor device of the

present i mverd s Pal CaREr it9RS s@mbEeNdOE T or BiletenatW rd Ngtpakkerra 19R_vdng
substrate material having holes, the wiring pattern passing over the'koles;

a step of mppbsomgcamebev formegattern forned on the substrate material to
el ectrodes of a sem conductor elenent with a certain spacing therebetween,

and connecting e GPPAHGTAYULL 188 dhdNahe el @t rdAR80t hPBEGh CaNgMedied ve
Gont Conduct oI ol abHTEY (5F ZBRIGSh 20 aNEg. dosThReEMESod e GUPSEIATe |
t | - - . ; d f 3 i .
Cerm nat Metel T and0LHE” SelEinGhe 1L " e RepBhee nang! T RBRRsit 1%
W ring patg£fiyc TeNNEsd BEdddr P IPné hgn hebePop Pct BENWLELRRGPREY R hrayBpeTeaNs

of the conductive resin, the facing wiring ~n 0 ~uUN zooz 23 pattérn and
el ectrodepragssadrieiesh tHasiprojedtnjo emhd ame @ 1sictavdgseitiocwichd eper ti on

is formed. The method of naking a sem conductor device of the present
i nvent i on caondgisd B .

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

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
only in the minimum required quantity allows the materials
cost to be kept low.

The semiconductor device of the present invention
comprises:

a substrate material having a wiring pattern formed on
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;



a step of formng a wiring pattern on a substrate material having gglﬁs 2002
the wring pattern passing over the holes; a step of providing a resi 4QN
regi ons corresponding to the holes and the vicinity thereof only, formng a
stress relieving portion on the wiringgattern; a step of providing a

conductive resipn o, & [ f L4 n;. t en, Qf. .connecting
the wiring patt%rn&aﬁa‘?@rf%% ro@eség%%e ;}gr%#]egcﬁmt orf (saal e%@%ﬂ tﬂlﬂ'rbu t he
conducti Ves 4 flon Wdifth{ Nené! seBS tiraltieevhaige PPAT T XRel I £ @08 04 AlalAHY L Ne
wiring pattern and the sem conductor elenent; and a step of formng
external cpenetém onam@r m nals on the opposite surface of the substrate
material fromthe wiring pattern, connected through the holes to the wring
pattern. Since & va rst ed®s trdiciadviyngopoecitangi $sheowieth@riat tern tand agicon of
the external connection termnals and the vicinity thereof, the materials
used can beemEgANdUCtOfidl@M@At The conductive resin may be provided only in
a region of the connection aof the w ring gattern and t he el ectrodes and

e

the vicinity t ¥R the Wa& 1NPePAEABIR: I veP FR¥i ded OR ddie 0pPOSIHE: S e

ne t . ing it ol i e wh .
N 00t 5, FLPEATOAB By O O ) 18 BB WISGE
sen conduqid),_r @5Yoe8dOT t4 N&he - dxPe? PB'r200phe4 rRNGREANG NYFNId e SO Ses:
a step of formng a wiring pattern on a substrate nmaterial having hol €s,

the wiringageidesd PASENdGs Prvess the] 1ol Bsg Bapéep of bending the wiring
pattern into the holes; a step of opposing the wiring pattern fornmed on the
substrate materThe subeteate ouateoiad mayi bavéua drold eirena wneghoa dertain

spaci ng t herebetween) and connecting the wi ring pattern_and the el ectrodes
t hrough a TG ieACh & thease tg ro@dp connesitiiiony texmapadis .cdhrewtirdng
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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:

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

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

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

handiing the tape with the unhardened adhesive attached, but



The nethod of making a seniconductor device may further conprise a t8pJUN 2002
formng projections on the wiring pattern for connection to the el ectrodes
of the sem conductor elenment. By using these projections to connect to the
el ectrodes, between the substrate mategrg al and the sem conductor el enent a

gap for foymn he.stress relieyj rtion can be forped. The conductive
resin my He aﬂaéﬁi ggt TN erdon%ﬁté]’?ngR?i :h%]rdgﬁd n@or?cfﬁcﬁ?%ga E?Fﬂ?ﬁ?eés

i ncl uded i is opL o] Ctod fi : S - het e
projecti onésbrg&nge% g%éc??gggs&%hgﬂ%%& r prirrg%co dﬁ'ﬁ?i @Z?If' ﬁﬁnﬁgggﬁ}:ﬂses a
resin in sheetoddd Miiddhed CoMbIEfom fidd & d@igrRe',Sedughehaint, iARd cBfl
,1 0 JUN 2002 25 be nade conducting sinply by being pressed. The substrate
material ey deed oraretl the Quiddess oy notf illimided,i &0 tthRpd, thlee eaniss@heopi C
conductive filmmay be in tape formand attached al ong the |ongitudinal
direction dnahit fihah cthe irgroaegse;f reediomhe fs ditiec omdgetssr folrmribgt hodgsbe

al i gned and connected along the longitudinal direction of the filmcarrier
tape. By neans'®f€a%f&. it is possible to attach the anisotropic conducting

filmalong the Jongitudinal direction of the subsirate material, and
therefore t he poddus day-bd e BBRUPCEESThobednt bURdAT: o ehabes b8 so
be connectfékfiéégggjzﬂ ong the longitudinal direction of the substrate mate
r i al , and therefore waste of the ani sot ropi c conducti ve filmis

reduced. The cifUiHe hRAHbPo fmmrr@s%ntf1!1fhvwrirq@_rhqapbne_tﬂeowegeéffr! bed
sem conductor device and a substrate on which a desired wiring pattern is

fornmed; anthrmexirey ndle aoimiand ipat teammimadl s nefl udee asetiepoodubndif deghdagare
connected to the wiring pattern. The electronic instrument of the present
i nventi on s wheinh@eat tgrrexetuding lat ®2st.a BREF OESUR PlRais OF THE
DRAWNGS Fig. 1 is an eﬁpLanatory di agr am showi.ng characteristics of the

met hod of nanquafcﬁﬂ% RGT O 1OF dher i@ﬁt’l’?p?%ﬁ@t !ﬁ‘oGXGf] UgdRgr acParé of a

oxpl anat or G e PatsarAgoPBFc B SHETHA B indb 5o e SubdeREg oot

manufact urig, Of @téhi Ay Catheeexcluded part remains as projections. In
this way, in a single operation, there is 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.

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.
Therefore, there is the effect that the subsequent bonding
process is greatly simplified.

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

a step of preparing a fiim carrier tape, the film carrier



.1_ 0 JUN 2002 26 tape (nethod of manufacture of a sem conductor d?VﬁCﬁ@quuz
the present invention; Fig. 3 is a cross-sectional view of a film-*arr

tape showing a first step in the nmethod of manufacture of a sem conductor
device of the present invention;, Fig. 4 is a cross-sectional view of a film

i t howi .a . d Lot fact f
e conduct it dBoTBE 817Enet npBRERT aPe, dRTEEE: fhdsy SEFLHaS Sidrona
view of a {4}fRgashi Gho! 3PCs 46U B8 BnbNELBstraRel Ma'th? {BNAhelyiring
manuf acture of a sem conductor device of the present invention, ﬁg} "Cis a

cross-sectppnpdrii evontdr 5 frid macapnueaitiage show gds fosmhdcsé@P td the
nmet hod of manufacture of a sem conductor device of the present I|nvention;
Fig. 7 is semiossdsetsr ombémentvarnd aa ffad manaintg em teaqiee rteowicog na cftiifotnh
step in the nmethod of manufacture of a sem conductor device of the present
i nvention;t@minagl i and cfoueedednitegsr Wiyew vth a efgichm efir rtiner 1 @dds shawi ng
a sixth step in the nethod of manufacture of a, sem conductor device of the

present i rRMEGhIOMERPT6Iqk of 8RG0St olRAIT ik hithe SeMhcoRdUCdO Mt ape
showi ng a sgven tep in the nethqd of nanufacture of a .sem conductaor

devi ce of %ﬁeénedﬁgs&%ﬁi‘%v&f{heorrﬁ& Fi(}g?. Mq S Sé'%&tdfgt-ese&qtc?r{dla i g\ﬁ o?’ea
filmoarri&indaPadNodhBdAl LBRIR atbChd th i TR OhnmBRURARGUTE ! 2
sem conductor device of the present invention; Fig. 11°is a cross-sectional
view of a fotq@rrig tepe oW RGrmgd titdh steirmimdhe aet 3od pefsition
manuf acture of a sem conductor device of the present invention; .1 0 JUN
Z002 27 . dowredpondirg ctosthasgradpnal view of a filmcarrier tape show ng
a ninth step in the nmethod of nmanufacture of a sem conductor device of the
present inventi®dnstepg.oflPesi Wl ANUs- edecitsadrsviadv bne a semigonduciter t ape
and sem conductor chip showng a tenth step in the nefhod of nmanufacture of

a sem concﬁjkqmﬁnﬁedi”ceaofnoﬁilﬁ‘éqb‘rges'é?ﬁ‘?rr‘lv&ftiBh? wiring 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 electrodes.

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
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 etement by the leads, being the most important,
is not within a hole, but can be formed on the substrate
material, for whicn reason there 1is 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



Fig. 14 is a cross-sectional viewof a filmcarrier tape and senicoh&hé“&*umz
chip showing an el eventh step in the nmethod of nmanufacture of a

sem conductor device of the present invention; Fig. 15 is a plan view of

the filmcarrier tape in the step of Hg. 4; Fig. 16 is a plan view of the

filmecarri t LN of .Ei g.. 8. Fi ¥ [ f the film
carrier tagéeYEH?ﬁé'sﬁggrgkggﬁg.tfg}qgﬂf gﬁ%iéggégfgnQbsgwﬁ(ﬁﬁ%ﬁgﬁgﬁght
view of thethihhgas’ sehibBRBULRoTNas3ARIG! cEndbel Bbtiithed Such drilan
view (transparent Vview) of the cut-out sem Conductor of the present
invention;pb9tidAing ao€r oblse SeTdadsal avd evid aordimgit @l ¢f oftHee
sem conduct or device of the present invention; Fig. 21 shows a vari ant
exanpl e of sehecoedbotioof eremehsct ar eaof iadf ol eacuiratetflgpe (et hod of

manuf acture of a sem conductor device) of the present invention; Fig. 22 is
a cross-sectionBrojeetienstmaynBanfedmpdaerd ait tRESHr 866nt0fi et idgringsi g.
23 is a plan, view of tQ?ﬁfl ctroni¢c instrumenpt of J 0 JUN 2002 z8 the
present | RRBREEEA: aRAg 1he, qleCirQaRs . LRcBHERaR MaINedT &St itPmi@geritdie t ape

;2?%2%?‘_ ot} Eh8rBb7R, el dhe B 81 | PQHPERAT SoBbnBedioh BRVGPS h
ot hod o SERbS R are G SR RO ERBInD FRaR e e HERAS e

Fig. 26 isyfrengssatestn ralthd ewdef o thémemicdedus BHPE ENEhERET €PRMECt Or
chip showng a thirty-second step in the nethod of manufacture of a

sem conducp oo jeetiarsof the present invention; Fig. 27 shows a seventh
enbodi mrent of the sem conduct or )

For example, 1f ultrasound i1s 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.

Before the step of electrical connection, an insulating
resin may be provided between the wiring pattern and the
semiconductor element facing the wiring pattern; and
after the step of electrical connection, the insulating resin
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 fiim carrier tape and
semiconductor element, an optimum insulating resin and an
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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device; Figs. 28A to 28C show a fabrication process of an eighth enbodi nent
of the sem conductor device; Fig. 29 shows a variant exanple of the
fabrication process of the eighth enbodi nent of the sem conductor devi ce;
Fig. 30 shows a fabrication process ofyjq@ ninth enbodi ment of the

T P e ke AR He o Eiag tail A e bR, S S Bt
| f i i X j 3 kar f th

D € oA g N FERRELEEAL o Foflen 83r2BINE Bn¥ 3 PRhacBRTREEAD (i e\

Fig. 35 shows apdddyeRgr k8T thake msatbd N att 9@t b rgdigre ke the .

: t Pﬁ QPOP
sem conduct or device; Fig. 36 is a partial enlargenent of the filmcarrier

tape showngafie Fbgoc@Ss asJif dbhv@AB20821Fbraghodd% $hapschipemoudarigigct o r
devi ce fabr i Gated us i ng the filmcarrier tape shown in Figs. 35 and

36; Fig. 3Bhaheiwre, varhare eXwnplpg asfe ss iglganegusmpmerdr t ifar sHdvwp-ich il g.
36; Fig. 39 shows a circuit board on which is mounted a sen conduct or
devi ce appn9imi Rhel prakardy nnEka bed amP mey i1yesSHARN tar Ne @A PAIGING

i nstrument . equi pped &nth a circuit board on which is nmounted a
seni conduct®r" 81 & appl yi ng the present invention. BEST MODE FOR CARRYI NG

P ot WENTLIRL T 0 a4 Y BB RSl
application of heat and pressure between the wiring pattern
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
TAB mounting 1is already installed, no new investment in
equipment is required.

An insulating resin may be provided between the wiring
pattern and the semiconductor element facing the wiring
pattern before the step of electrical connection; and the
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,
and therefore a separate step for hardening the insulating
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



First Enbodinent In this enbodi nent, tape automated bondi ng (TAB)

technology is used in inplenmenting the fabrication of a chip-sized 40 JUN 2002
sem conductor device. In the process of this enbodinent, as far as possible
an existing TAB production line and exgting technol ogy are used, reducing

t he burde i opment burden of special technol ogy,
and f;bri ngé%ﬁﬁlg' ﬁ'ﬂ?%’g*sf@'g %@ﬁ%gﬁg ltoh hi ghurel iabili ltoy, | whil e i ncreggi ng
th ield. Pringi 1 S\ql t dj t . i i

Lhe brbodi ment i SR Sy PRERET iflg Bof Plm 08 PIOPTH RS, R OrE RIS

with refereqee tomprdsing t 8Gbstratel mbddrZQ0R gAdAS SPMng Nplitderk ON

a substrate of a polyimde film210 in which are provided certain openings,
such as fofoemedpdre ene esf nsideecof obhbobabdRramnet mageerailal thet wiay nige
fornmed as required), and through holes (opening for form ng external
connect i orpateka mMaloomp ris Moviaded 18rpdd t¥r nof or healddy camnesipdf to capper
film (The through holes are not shown in Fig. 1.) This pattern conprises a
frame 59a,SeRILONGHC B e lamant @uh 2 PAd NaMInd 4 &X tednad) copags tgon
havi ng conducting projections, (external .connection terninals) forpmed either
i ntegrall yt%rrm r af‘él y%o ra{"‘?)q ur]Q}tP&;a&f] Y i"fﬂ(gh ( §‘?§fh 5°/n%<, %g?y{%ﬂﬂs 508
forth) nut j Oki . l.ea a : S| . to
é@dﬁoér/“t%d}k g il bgadgch SfItf’rﬁégslz%aedaé‘qwﬂ’r?pc% Fg@&é%ﬂ@cg%ﬁl q

TR3) and so el'ectrically connec rane an

be noted tdmdmdit | Dty eeHitriad] Al thike RABstHAd OMIMEalh to pe

el ectrically conducting projections (external connection termnals)) and
accor di ng suppenied enemd stipe osabsitoas enma tequa 1l \naeideramdopenihg fount i ng
side, that is, on a notherboard, for exanple. Even in the case that the
pads are flrmnan tiheel exteiredll y coonggdniong pgredjmddtalongt( ert epnalition
connection term nalﬁg[i t hey may a(;ﬂ_ual ly be fornmed in advance when the tape
i s formed,CUM RPN %GR Padich as for exanple during the formation of

h k , I T 1. f fhe |ead 4a, 54
5dy, "and 20’1 ord rg 80 o ONF RN FERE ETRORRS o 1A L oBRLRpbaHARe or
I , [ dradq I, b h
Fact that CIEeTiaa e eonaentansa 59 LW, g Ty BafFbP.dIf ain”

essenti al qarfacyd dheane eudilt riateenaiteni aandnt heieoniaet WQmiﬁgyEéﬂ'ﬁélrhy be
made at .1 0 JUN 2002 31 ( a portion of the | ead other than the

extrem ty.id rfammed ;enbodi ment, each finger is term nated on the polyinmde

filmiO, and is a tree end. |In other words, t,hrou%h t he whol e process from
before the step iStamiodhedecitfjéalily connecting the wiring pattern and

the electrodes;

a step of providing a conducting material in the opening;
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 opening provided in the substrate material
underneath the wiring pattern, a method 1is 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.



formed until after the step of connection to an IC chip, the finger bs N 2002
supported on the polyimde film In other words, the portion of thé e H
(finger) to be connected to an I C chip electrode is supported by being
adhered to the polyimde film Since e4en in the step of connection of the
lead to the IC ghip ey I esi.gne in osLiLon_ ks _maintained,
accurate positiﬁﬁ¢n§E§$ Bﬁe%fggédéﬂg ﬁhgplé§&¢H%?{%£p@éingaﬁ mgyd9§cﬁibed
bel ow, it § e isal, t hat BHNERT +§ e ' t end
Dol ot ot 4E08Cla GHRRIN luyt el abBFIELNES Khe dpdfifg b e i e e
pol yi m de §ispdsé@ronli tRet op&eling dushd creaecti sogpp®ikhe frane 59b. However,
in the case of this enbodinment, 1n order to carry out electroplating in a
si ngl e oper at i ohcoor dihg oftot hieh jd umalthod, ofafitesrdsappaaingd X otdh)thehi ch
are formed on the electricallﬁ%insulaxing filmof polyimde or the like, it
i s necessa®Renngalgo biek el ke a ¢l P aRthe ANl haa t hies fanriie 4045 B9b,
and 59c¢). Here, in this.enbodinent% the plurality of |inks (57a, 57x, 57y,
and so fori@§Ubke i sYHIER WRXEEANEhe GPRREGE TABUNES HEIARES séi c Sidbdtor

hip, and |jnk mber of lead | east, twp, | i thin th f
rount i ng. (WEALEF Eofafe d dRTPESand tbe odgh | MRS nits( E7eeagings Hhe’ang

20 07" S8 OB RRRT, YhRal LR BaneDe P AR

By this nmeahs, by tonnectin cath

for examplgh@ maddery #P.a HleaHoPrlFatfaprical i%‘d'\'a2%%3|1%)2)r1id”®t%fr R ice

conductor pattern including the | eads (54a and so forth) can be carried out
in a singlef apeglatrehiabil stwul d be noted that the "area of nounting the
sem conductor chip" and the "nounting area of a single I C chip" both
correspond substheétstepyofopPrheidsprgetter Tandud it byatedval dagn bena in

Fig. 1. Wien the |ink 57a, 57x, 57y, and_so forth) are no |onger needed,
they are csﬁe%voa{y%v%\ g‘Oéﬂ*&r'prﬁg,amt ﬁﬁe@?l%}‘%ﬂﬂqotﬂie iGRaN 9 n %Iq thenso
that the |ead 4 4 54y, and so forth) are electrically isolated.
This die sl?%"?ﬁs)' f]% 33%1513%" carried out in a single operation, and does not

compl  cat e e £} i OBoPHAAES e tiodhow ol i 4By 14 N gpyt 11 ng

out the insulating fi i'n order sinmp rovi el ectrical™isol ation of

the | eads,cidamstauftheci &péni®g CUhe@Yt itheappnked, Ty | topak Pden With 57y,
and so forth) are disposed within the nmounting area of a single IC chip
kept i nsi deotdeer draehl s anidheape rtdiieree fsorla eawary efanmo marhd ee xisedni riess 1tfingger s)
of the | eads positioned at the boundary of the chip nounting_ area. As a
result, cutRi @ ofinexeensing (Bghhog7,0f 5AADTEHR NS 0 hFEMASORGUERLECt on
the lead extremties (fingers) . As described below, in the case of
carrying iV ®@ctrol ess plating, the links, fram, and |inks are not

required. Projections may be formed on at least one of the wiring
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.

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.



In this way, w thout making the fabrication process nore corrplicat,gch,O ﬁN
filmcarrier tape for which | ead bending is prevented, and reliabk d Z@H
i.s made possi ble can be provided. Wien el ectroplating is used, it can be
carried out in a single operation. , 0 JUN 2002 33 Figs. 2A to 2C show

| d ti fi b i f | C .chijp,
o neenbon: holfe “halibPag; Bea?k BYoXNS Bt d e e n i PP IO  Ba s oS thsne: ng

d ft D, ~d i f | it f
Phe ext rens GASYE, da s PFa PoaRTobhdBRY0 LCagrEa>e Y (' O 2 Bingle |1 ne.
For exanpl e, asgphgulnkn df Jth 24 swuaweepa%sheé&rgtnqj%ﬁd PIchis LGzehip

(CP) are on the sane line. In a case such as this, i's necessary for the
| eads 54 tpadicage (@ SraMdiswEm g did Bom desy igwowountdd &t 2B,grprdefn%itt? hent as
shown in Fig. 2C. In the conventional technology, the fingers are forned in
hol es (operbtayp)ed or raedl | @veelne falrgheirdecompactinessn ehi 2 f boaad ow,i th

radi ati ng pattern of |eads does not fit with a rectangul ar coordi nate
system arfil §&H A HrRRENHS tRRUR S i @2 iR 3BN1@¥edi I m carrier tape.

Again, if withi ing the ends of the | bent . there i
amant ed moment e 4 FARANY TIRETHIES ngor o PEase ias |VABIO0

occur. In ¢ rp‘;&saewsi ?e{g% nem‘?égﬁc'f,\j%r"%‘%&@ o%g@med on the

pol yi m de ¥ m as a resu ut” spect a ign, according to

the forns descrgpeﬁegﬁgv%¢t{ﬁﬁ§igg¢ngtgag’p? f &qtﬁogggﬁpﬂﬂgswkbh t he

positions of any form of bonding pads. Detaile escription

embodi mentpadskd gd NiCS PONZeRt ircord ud t dheleveickomoalh tn aftagtighedehsaty is

sem conductor device is described specifically, with reference to Figs. 3
to 14 (secincargorateds,) and FpgsticBlanlyo {of a2 vipewdpb 1R geléBtronic
corresponds to Fig. 4, Fig. .16 corresponds to ,~.0 ~uN Zooz 34 Fig. 7,
Fig. 17 cortes| t g /g 1iXe.add Hil§racampaeted pandweighti gesudt sgep 1
As shown in Fﬁéb%ﬁg’ an adhesive 12 is applied to the reverse side of the
polyirrideaqu1 TO." Step 2 Using a neans such as press cutting, |aser

TRChi ning, O ORI gk NP0y SOMN L8n8RaudiBRO dsyi GBeRmesnare

selectively fornmed In the i'mde rovide via holes 3
30x, and srdquith)inVidttioscdmisitisesl, a resin injection hole (42), and

resin stopping holes (44a, 44b) are provided.

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
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
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



Step 3 As shown in Fig. 5 a copper filmb50 is applied to one Sidenif tJQN 2002
polyimde film10. The copper filmb50 is later used as a netallic t%r

for a wiring pattern, bunps, and so on. Here, in step 2 before applying the
copper, film openings are formned, butdige process is not limted to this,

dth j | f ft | vi t.he . il
retor dr no Rt {Een e relBe s | 8FRTEpRhBE e s R, e M ad L Ahtbe 1o
whi h i i d: ad j whi ch i t bl , d
the Step 1a8fless Felfby Yy POFERORTI8CPEThelE ) hCl Lo e doni o has
ended and the appd infeAHdR) oF thek 1§ ala Wiskini¢ opdic®o? haeveRdedy s Sqdat

to a certain extent the handling may be rough. Mreover, the process Is not

~~ 0 ~~N 200 &%t | imvémtli omncompeisess the effect that the degree of
process freedom of the opening form ng process is increased. In this case,

since, wthout &orstiarg ofenfasing @ ceppemd i batdtrer ome aospds triatm i s
applied, openings are fornmed.in the polyimde film a nmeans such as | aser
machi ni ng,Ma&Rm &kl NaVERPn$O 188t H8 | K& hABcRadded A2 ss iREt O¥eherthenhan
t he p0|yi§%gﬁ filmis used. Step 4 As shown in Fig. 6, a photoresist |ayer
62 is for &t t he copper film50. Step 5 As shown in Fig. 7, the copper

filmb50 is etc f lcul a teLn A i t Qresi st
| ayer 62 is reggg%ﬁﬁ’ﬁgfn%ﬁ%9€§£ﬁ§n%,F%Qﬁhoﬁﬁ Eﬁgﬁgﬁ% §?5?Qéb§ﬁgﬁgg &grric
chl ori de, c i r4 S s .+ a LS QﬂWﬁ i I ic&W i N
Fig. 16. Aﬂ{eshﬁﬁé?nqg‘g.t%? VtTEéHES?t eﬁﬁﬁﬁﬁogﬁé?’czf@rl sded;l g %rqé\rég%Sga,

59b, and 5% ideiats fddeiob4n el worfogtpalteeds (55a, 55x, and so forth)

for connecting conducting projections, and links (57a to 57j). In Fig. 16,
portions bei ng & hetemnefaprpwi dii 0as aalcodaliic tdewec ridseich i on FagportionAotfo 2C
and 21 are given the sane reference nunerals. Step 6 In order to nake the
extreniti e e W tRHhEE Wdinnecting to the 1C chip, the fingers) of the
| eads 54a and sp forth pralect ;aad ko [ orm burps for copgelion (i ¢ 10).
the semiconductor element through the conductive resin, with
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
pattern, connected through the holes to the wiring pattern.
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 only in a region of
the connection of the wiring pattern and the electrodes and
the vicinity thereof.
Since the conductive resin is used to connect the wiring
pattern and electrodes, by providing it only in the region
where it is required, waste of materials can be avoided.

The method of making a semiconductor device of the



.1 0 JUN 2002 36 shown in Fig. 8, photoresist |layers 70 and 72, arg hOUUﬁdﬂWZ
Step 7 As shown in Fig. 9, the copper pattern is half-etched in th

thi ckness direction. The etching is carried out in the sane way as in step
5, with the tinme reduced. Step MEP in Fig. 10, the photoresist

| ayers 70 and 72 ar.e showfd n the drawi ng, at the extremties

(the port|Bﬁ§S@85né@WeH 98 Pﬁ@pfésgﬁlp t he flngers) of the | eads 54a and
so forth are forne oj ecti d ha; at this tine,
portions ot her taha%t é &négﬁnﬁgy & s%§ﬁﬁ@é p&% trf or? % g%bbs* {
appr opri al gl o(3AY 1M Mo 18 A1 BN 1 iTheSEa PE mcghge-ﬁngr%vlésredmg
ensure a gap between the copper pattern and the chi "1 n h
the resin. hbneghe normal TAB step, for connection of the TAB | eads and the
sem conduct or chip, metal lic bunps (projections) are fornmed on the

seni conduct or chi ptebubft henflongatthenwafr inige pa themps {ing oc dinei dhenats ;y
troubl esone, and has noreover generally tended to lead to a hugh

manuf act uri ng c@ststemi 8feRRRATHEIR tBeork F inGhPartern prQafd‘ée f ofortheg

b th duct h b t d t he, TAB
eads. O?hesﬁgéﬁﬁa‘féggn‘if &7 18dr rith T HREEOTRR0SE, e SamIGanduGH ons T ement

From the Bl P Gt T4 1R SPeiC et BBE e, ARRT BohRaPPL8l Mo W it oy

e P on oBaERarhoaRl, rABle 1L RYBIRR ThirBliohd o SBRRMITE F8sin'® Arfh DS

,1 0 JUN 2 use In this e the technol o or 'processi ng

these | ead extrgnittiegs gis fdﬁ«neﬂr@eékt@mlaihcsnheelﬁm@hourm%ahgoo&ppﬂh@d to
the |l eads on the polyimde film In this case) the al um num pads on the

seni conducopposhitp rsay feiceplof behexsabed,raded ndte prakessomathbe wimiig fi ed
since the netallic bunps are not required, and indeed this is technol ogy
whi ch wi | | PA&keErn.| 6PHBCEEAE: tBGioHBA thet helesdiet ithe (Wﬂrt‘llﬁ\é @aértswm .cost

of a sem conductor devi

F 11, af ]
80a and 80b are FBPﬁedtgﬁ tHérE[}ﬂf aeéiglev}?‘hleq@o:o%&b r?é’tttae t eI i’& a%telrﬁg

O aron | ayBF8cp8Eingy S as® o MR 4L, tNE AORRE] BR Siftcs dhel B iRt ¢
metal . \WiepohREE®ibA %‘eFrﬁﬁ‘r‘éT@% ffoqrmeroel 'na?hbsgy?gﬁtlabﬁbﬁor?ésestqies%l om

assenbly and nounting processes in which copper usion is not a pro

plating w appgokd @bl thengxeguabllycbenesadonTtiermlredts @RInatbienGb st bl 0
described in Fig. 1, is carried out by applying a voltage to the frane 59a

to 59c. Fobyethapkebeoteper&tonsde (generally the cathode) is connected to
the frame to allow a unified operation. It should be noted that this is not

restricted to eIBGtWSEhaplﬁﬁ mPBF”Qxénﬁﬁ@‘°@P@&Pﬁ@ﬂe§§%ﬂQﬂ|m%§rﬁﬂfﬂﬂ?ﬁmed
to carry odp Lh¢sR! at 88,00+t G rmRGUBY BT R LH T oritH: Wiring pattern

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
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 1in

sheet form with a conductive filler dispersed therein, and can



First, as showmn in Fig. 12, the resist 80 of the previous step is hgq@yﬁaizmu
and next as shown in Fig. 17) die stanping of (1 0 JUN 2002 38 the Tinks
57a to 57) is carried out. By this nmeans, the |eads 54a and so forth are
electrically isolated. At this point t{gafiln1carrier tape for the CSP is

leted (Fig. 17) . Al though. hdWn in detail in Fig. 17, in thi
criboct mont® A AQUHE ST o WM bf Tl B B | 208954 (See Fig. 10) 11

clootrical ly +sBi%: eabSFafe LERSERY 2%, fAY the o rdbil b37 CPEMETeuECa (oo
hown 1n F 0" G G U, o A At LB TRongt Bhbe, TR ARy B 8T o

21d, and sggerfidtin @hdaat t &chBEPa 18ngr ené OruTRpi M firk Tt RS retnijs 079 the
portions of the |eads. This connection is carried out by applying

ul t rasoundf vinbr giron ewhi te@papplandig theessemeécobnductbe boremewt t oy 58et 0
the projections 56a of the lead extremties, to create a gol d-al um num

all oy (ap@iignadmnst connesteshalgyg. the Jeagidugd nadt dd reldti onnofhitbe
enbodi nent,,. a BTAB ﬁ*pe tape is used, in which projections 56 are formed on
the | eads B54MiCaHI & |1ARGrrier tape, but a tape without the projections

56 may al so be e this cgse, b S g er,or Lke y be
formed on the a#fjmqﬁﬁ#gel gucftsro 1ss’(bo ingépa‘gééfjsiqﬁ f Hsie %g?éhhp Igs Bot h
the projecid; q?y%% ; Pt QA ECL SHi q

al um num gdégtbrsto esiqélé(;rr}gjyd e prgﬁﬁgga.tﬁg ngé ‘i@'{‘ggﬁﬁég@% hgaftrt\k‘d]lsgat es
the 1C chigr ¥hshouist nate omatleridne apal iteririedo rel tHd rpsesess vEdRabgon
may be carried out fromthe reverse side of the I C chip. ~~ 0 JUN 2002 39
Fur t her noraayt dnfa techet dheswsemiaohictar, devdceorcarheal ske,beshcohnbasedood
brazing characteristics is adhered on_ the alum num el ectrodes (bonding
pads) 21 @i@nes 2adonandhso 1eorghiudiRah thd asidiady appltineat FUBskEgtBe
principally by the a icatiop of pressur nd heat, and the application of
01t 1 asbandiaAG A Lo Faer EeCs  BRSTE: oF it enciiil safionie  6ARAHG Thke peea
By the apqﬁﬁ%?I{§N}qube extrenely short time (for exanple 2 seconds) of a
hi gh tenperature (for exXanple at | east 500 degrees C) to the unaltered

a'U”iPU”‘e|eCtﬁQQ?%iﬁQRﬂqi%%aﬁ%d%% 2he Br@@@H%CQHQBn%HBB|ﬁéstthhébove
descri bed above nmay be carried out.
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.
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
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



Step 12 As descri bed above, wth respect to the material having the

al unmi num el ectrodes 21 of the IC chip 15 and the projections 56a ofd tthhalUN 2002
| eads 54 netal bonded, as shown in Fig. 14, a resin, for exanple an epoxy
resin, is injected through a resin injggtion hole (reference nuneral 42 in
Fig. 18). Jt should be noted t,1nt above described step, th se in
whieh ol i rREnge el SRl R ‘oo R sr TS G AT O tBRes 21
and the pr &céhﬁn &%{gnal so simlar. Also, in the case in which the
resin injéction hole 1s not’ present (not provided), the gap existing
between the | Cefyp anfstiecf s gyt PentisedidRroredi #ilip @alirqRy ¥Q§ere5|n
covers the whole of the of the IC chip 15 and the | eads (54a ot her hand,
the resin sHowindg ahof éssexistepcdnr eshei aetinval | atfermanapactdrenwer al s
23a, 23b, and 23c indicate a portion of connection and so forth) . On the
44a and 44emicanmicton ddyicdQf rtherenegentsimventiong. If an  ,1 0 JUN

2002 40 . epoxy resin is used, it not_onl¥ functions as_an insulating resin
exhibiting higf@ecdritad rRe$2880hH1 Mt aviewiafiasfidmt carsaerusePeons

b bi I _— houl 4, b d,th [ h
fhan an opO TELi A, SCEHE 0S588: (0o WhE yPeraed &8 nPanugArtEgRo Wond: ur ed
PoLy i de degi dbndll £A0eV 654 Th, A A4S AUt pagd epoxy resin, or

the like, belng a nateria a stress rell unction having a | ow

Young' s modul ea=igg1.ots exseLd fgs d-sedPioma) WMew &l adkigdcafpyebetdpad.
Next the injected resin is hardened. At this tinme, the holes forned in the

pol yi m de gndwiinld whethihe Istéps (h7athe méthoser off anamdfdytdie sifanpi ng
in step 10, nmay act as gas escape holes for steamand the |ike generated by
heat i ng ofsentie qreticigy, davicasktther presenvt nghverttenj ability of the

package. However, if the die sta |n€,of he, links is _not required, for
exanpl e becausd ¥ e riod e%scrpﬂ%ﬁ‘l?@c Yon&bav 19wt tdi §118 Rafraeri §aPAti on.

chip and HO% 4n Bart Tl th asbeBosthi B8 dBUAY o Tar"epaLaCE AEFn Hay2be
previ ousl yse?rﬂ@drﬁgjéfbﬁ %J@d@qﬁﬁ@@ﬁﬁgﬁﬁgﬁ,%}?{& chi p adhered. The

application of the resin na ual on the ICchip. In this
way, since thediyectip Plor@SdsdSt T¥hd PNGRSw NEEESSRE Yh 8aBeneFakaplr pose

material may be sel ected not having special characteristics of injection,
and this rehovwiand i akefli ftha sdext 1 edutheé omeithodheo $emarmuntiact wre asfendl y
and sem conductor device. Again, since the resin injection hole (reference
nunber 42 SeMiKandueo f deveifderadd ththe@santy TR I @N st anpi ng of t he
pol yim de tapegf%}ug {g*&"gﬁ%&sfggkéigaa1 view of a film carrier tape
showing a sixth step in the method of manufacture of a
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 fiilm carrier tape
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 ninth step in the method of manufacture of a

semiconductor device of the present invention;



,1 0 JUN 2002 41 sem conductor assenbly and sem conduct or device
formed at |ow cost. As the resin may be used a polyi ni de based or dlﬂldUN 2002
hased resin, having a high stress absorbing effect. In this case the
hardening may ne carri ed out accordi ng4 0 the hardening nechanlsntof t he

B U num el cotr bAge. Tanke <8 ?%t?%%?ﬁ%ﬁ%ﬁ”ﬁ%@héﬂa@i 1 S el ey

weak porti 9RgwRhE %OVﬁﬁﬁghbyst@ﬁ' Min 8% h@, nﬁévhsdofowmtn%huga%%%”Bt' op

betmeen process Steps and between factories can be out fel

'This fornyemiEehanEedrt gedsca oferheopducent apvyenkliyn,; The formation of
external connection termnals carried out in this and the foll owi ng steps
carries a high Figk b8 tend avioss+secbionde wcew vef surffidae odr tiwr Qi p,
al um num el ectrodes, and so forth, and therefore if the sem conductor
assenbly iandopseniconduatofecbhP phoweds ahdendhi sdielpi tiyy diher me thvost ad f

sem conduct or eV|ce conpl eted hereafter can be i roved means of the
above procB3BY écg\éﬁ?cogguctaor %%‘b’&?d?cﬁ’%g‘?'hg %eY ®n cAfri é%et afy 8%2"hi ch
are adhere; ﬁYg%g ghlty of IC chips is fabricated. It goes w thout saying

t hat shlpn% tustonmer can occur in this state. Next, within via hol es

30 a metal (nickeh of4tfe é'd‘reas dSt 1 oW1 LefeYo P! t 1y ogir‘rnltérrl@bsa

anot her nethod, and next extern connection termnals (sol

are for rredand:ts@hmm@@t@ot@dus Mo T @raiere Ty @btmi gt d1ei ightt Hy ehfdtfﬁdm

the nickel or other netal 98 is inserted in the via holes 30, but fromthe

poi nt o~ votwnEnufedicineg dlie aurdsari afndwdio catdeon cet eps, thei presesithl e

to fill the via holes 30 with solder and formthe external connection

term nal s 1Nvent#08ingle opera ~1 0 JUN 2002 42 - tion. In this case, on

t he copper pattgrn mn%hln t he .via hal es ? preferablg fromth oi nt

of view of sol d&}9wnel ab?l?ty]agfﬁéﬁﬁuﬂnrﬁp%rév BuSRY T 1 BAoFEASE HE r

in step 10 6pep garéy out the electroplating in step 9. As for the

sol der, applyl lux to the via holes 30, solder balls are placed

t her eon, and hegy gd t@ iar 8 phanSxtenar CORRCEt 1ANch PF I PalkApeS Andaine

balls) 11. Alternatively, er sol er creamis app led to the via holes

30, by heagtag @heFegtegnal connection termnals (solder balls) 11 are

formed. In this way, it is no | onger necessary to purchase expensive sol der

bal | s) and thi sFtgn tontsi bupdano viles lodv st f bimt bar ket cbapactior tdevi ce.

In this way, the I1C chip 15 and the connection portion of the | eads 54 and

the IC chi%fQB %Ter%vef%d by epoxy resin or other resin before the

external connection rmnals 11 are prqyided, so that. durin e farmation
i ¥l ) of Py g8

of the external t®nnétti'dn & & Ahali® ﬁ&ngpaget%c vtﬂrer ctTﬂpmhrea
bei ng Contéﬁtp?éﬁdtaﬁ@dtﬁhfﬁﬁfﬁfﬁ?é@ﬁ pegefqglal aspect that the
ou e

reliability I's Increased nofed that in the above exanple, as
shown in Fig. 1Rigbef®ris te e arital (qorarapdrent ariewlalos theara t-outed,
the semi conductor device is fabricated through the steps of Figs. 12 and
13, but théemicomductot iaftthé opresent exawphéjionefore the resin sealing
step of Fig. 14 (step 10 and so forth), the external connection ternlnals

11 may be fornel19 (T ‘rﬁetahédoéﬁ ﬁBPFréPl”@ﬂ xdeprefiduarni ank@xanpig 9ty
this way, EQsenlcond f £ @ % mt P t he exte%nal connection term nals
11 or a fl ?bf%mt%$% Y%ke Wi ot B? BEERRDI 1@¥ﬁn5é°§h|pped to a
custoner. 1 pthN:%po%H$%s a €PatIant example of the method of

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



The insulating film10 is cut by die stanping along the CSP end 27 ﬁrqwnézmn

surrounded by a dot-dash line in Fig. 18. By this neans a chip-siz&

sem conductor device (CSP) 33 as shown in Fig. 19 is conpleted. In Fig. 19,

the hatched area is the area covered b¥ resin. As shown in the draw ngs,

only the Cgé surface, of the, suspension Peads TRL and TR are exposed, and

the danp r 8¢ sPLABRNT sTRYRRFI®N:. Al so because it takes the formof a

package, burn-ipg:and,pther_t i i i I I ted . that in

t he above exarrpFle&anzae)x{dgerrpq e&ﬁé%]ﬂ%é@aﬁﬁigﬂ ﬁenw 0 f ?ﬁﬁ I ﬂq %garrjr}ﬁeeﬁ ttz%)@

using an aghgRiNg A2 thay theeh deeg | PedinBUeithioy IDARARERAC SN NGs i m

carrier tape may equally be fabricated to formthe already known a fil'm

carrier tagemveohouttosi ey bte aghesheeproseny theeaeieal! ed two-1ayer TAB

technology. A filmcarrier tape using a two-|layer conductor |ayer may

equal ly be usedFign 2%iss cave,09-semt ianal viewsdd aads idmoaund epl dape

| ayer, a package supporting high frequency characteristics can be provided.

I n" the abo@@deSeBdcRBAUC tORe WobpeFhpUiNEr i@ | 1 bEWeH1 bAtt Rt aPevin sdhsi de

of the insulatin ilm210, but this is not lLinmtative, and | i cation of

Che same REFBRSHT manwrastie ¢ & SEnpRoarFho fiesvies i R praseRdn

si de of th?n&%ﬁfI@ﬁing film 10, and noreover a simlar benefit is obtained.

As described below,’'a can container nmay be used to inprove the heat

radiation and rejgabid iy LoFaE-Adetidal SENGERIdIEPYArAS TN eURel N

Fig. 20, not only the external connection .1 0 JUN 2002 44 termnals 1la

in the intgndosemficohdut€ochichids, showirext ar nali regrzecioingn $eapr fal the

(sol der balls) 11b may al so be formed on the exterior. In this enbodinent,

t he | C chimetisod o fdimapofad twirehod a gemicondat her d8yieadf dies pFesextend

over the can container 23. If for the can container is used a materi al

havi ng gootNY&REhe: conductivity, such as for exanple a copper-based

material, then Eincezth?can containfé IS aghereg tﬁ EBe reverse sige of

the IC chip 15 Fheat2bniR%y BySERBNTE BRPRA1BeRL0he tPENGEEY SANELCERE can

cont ai ner -and since further the reverse side of the ICchip 15 is

mechani calTy protected, this is used for heat radiation and reliability

i mprovenent. Thepgsretzda el eRgodenwWl D fabe ibartTee wrbkied st be whaehghen 30D,

and sol der balls 11b are connected to these nmetal el ectrodes 98b.

Nat ur al | y, efibodremémh oh theiswh ecoptuatdondessicwy; only sol der balls as

descri bed above is al so possible. In.Fi%. 20, an exanple in which the sane
n

| eads 54 are Fig. 29 shows a varia example of the fabrication
process of the eighth embodiment of the semiconductor device;
Fig. 30 shows a fabrication process of a ninth embodiment
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;
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;



connected to inner and outer external connection term nals (solder qahlgmN 2002
11a and 11b is shown in the drawi ng, but of course according to the*

requi renents for the al um num el ectrodes (bondi ng pads) 21, may be

connected only on the inner side or nmgy be connected only on the outer

por t1 on wi tht Hol & Uit SO gc#@aéﬁﬁskﬁgﬁﬁaﬁ% {ARPIFEER0 T TRy
be term naﬁ%%ﬁpﬁ’gﬂe%‘ﬁngﬁ%‘&%igﬂﬁg]? t%geg gng .(fromboth inner and

outer, or one enbo ‘ment, with no

restrictions fromg t heg sérewof at Pgr i &nehéRampl et Be auas‘q@rneofbe% ¥dtxion
connection termnals (solder balls) can be freely increased. ~i _ 0 JUN

20d2 45 . dmowaven dosg, 3ée can contai ner 23 may of course not be used. As
for the fabrication of a sem conductor assenbly, the first enbodi nent can
be applied al nJ5t9wi BRoRNANS eBatdiditUTTthi PaaEabhedi nehi clmers teudtednds of
package size are relatively mld, as.shown in Fi t he nmet hod of

fabrlcau<ﬁ?mkﬁPQRPQﬁRﬁnQﬁV]Q?v&ﬁ% bﬁ?e?hQh%r%%gﬂécﬂﬂﬁﬁnéﬂoﬂheaﬂé chip 15

d the Iead ed, die b d
out si de of the istmekd| BROKSI s et 1ERH Cerife (1umed b, o841 Bbpe BidRoeng o

the CSP_eng il 61ogSbY 2ol 99N it 287 44 d i By 26y auey

fromthe frane means of this net manu ure, since the 'eads

54 are compslerhd rwhén5m€gém&tfh¢éﬁ¢fd@ne 59 at an internedi ate stage
measur enent pads (not shown in the drawi ng) may be provided, and after the

| eads have been separated fromthe franme in the |ast step of the process at
poi nts beyond the neasurenent pads, a wel|-known TAB test procedure nay be
used to cHEST MADE| QR rCMﬁﬂYI&tQ,UT afhE vﬁ"!\‘r’é’&ﬂ@%qm ring investment in

testing devices_such as_a,special -purppse soc ood sem conduct or
P eda

devi ces (CSP) cHIf bRreaeRbed AVRD AN (1% orP&f énsetrﬁr@l?nd?lf:t 8r

Fourtn et % o B3T el “HodfuBifina ST HhrelBtee L uB "

havi ng t heychiihgd ze senlcoeructor devi ce (CSP) 33 |nplenented tin a
printed wiring board 37. The benefit of the present invention is the
ability to be nounted together with a

First Embodiment

In this embodiment, tape automated bonding (TAB)
technology is used 1in 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
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
characteristics thereof are described with reference to Figs.
1 to 2C.



,1 0 JUN 2002 46 wel | -known surface-nounted device (SVMD), for exanple i

SMI' (surface-nmounting technol ogy: reflow process). The external co 8cdUbn2002
termnals (solder balls) 1la and lib of the chip-size sem conductor device
(CSP) 33 are connected to a conductor 3mttern 39a and 39b on the printed

wiring board (nRgng ek Ok 0@1‘_5?7-1_ Sohcg %Uﬁg@@ﬂf@gﬁgz%éﬁ%yﬂﬁh&@ ﬁLgr{?’m;‘”

extrenely high nounting density is possib noted t

Fig. 22, refieighee aueesedvided nebced Bs peh hegs | Guannd £dfon &hanpgrd o ed

wiring board 37. In this case, since the exter nal connection termnals
(sol der batésjnlinjetthoar boflabri2cdtradt wsssantiah-betpmast bee fooider .ag he
hei ght is preserved unchanged, and the sol dering (connection) is carried
out by nmeah@dired) deangr ough eho desi d op@inddg) &ppl feamti ogt lex tresunatled

board. In this way, if hi h-]terrpe.rature sol der is used for the external
connect i orCORRGE hh0R (UTHRA Tk 1) PIEY 1488 §1PaTEGER 10 TReH 1Y AHGRINE i ng

burecti o ool G PukIE dnnELTIRE' RofBulh nBies ahe' B6r cENOWRSP L, Y ) e
short-circuits ﬁﬁ‘r@eﬁ'a‘é?éfﬁpé@mﬂfi&Qgeﬁx??Fﬁ\@' 598?”%@tbi,0'&ntoe§_r§ic”,a|1%a‘2%“ f ?ﬁ

prevented. This technol ogy can al so applied to other enbodi nents

Enbodi nent (544, Baxshoswy| hanidntesi dorah)g cpager dsr haedngorcdindid tang
mount ed board having nounted the chip-size sem conductor device (CSP) of
the presemréigehions. (&xdtatt@ldeconBecidonpotarminahe) nofmtmed sulderat es

37a and 37pb, and on each of the .nounti na substrates are (munt ed ,1 0 JUN
2002 47 CsHytegrahhy 3 Senafa@ i lased PilRTaAdtdnoTI hinkg. (982, Bher &1de

et oronce Wit o by MhitueTaShal T PhBCEReanliordl o BHEL RafiSla 0
ref TG PEPUE st {9 ¥ o "o ettt al BE
the presertTRULR hn TRedR, 7 (R, &8 [FRE, QRFOREN ROFL ) SRMSR R e,

ot her portadhe @t e BNé Cf t ARé r ANENT 8ad§, Wwhi ch conpact and |i ght wei ght
design is of the essence. Furthernore, the sem conductor device (CSP) of

t he present inveEhtshouthdeingitedetthalti litt ysimot espmerittdl itsat ediestpanse to
noi sture and resistance to heat, and as a result has a role in increasing
the reliabafe tforarech widih fles tdl iga rlonice ndwstrivvee dtr 0 JSiot iR rent editeema Iri gs.
24 to 26 show a net hog of .m irg anqt her cai.g si ze sem’.condu%t or_devi ce
(CSP) and S¥MRGhtRMRt BFIBER_ABIy BRdt AECRFEIBAL IPNTEAUTORMERL St RE OI&PE

tinme, the ruct i i l,s.0 S er. t wh rf a of
the film cgf&i?%rﬂvq%pée)&lf%gfcb;% eWitoﬁq&%sﬁ'(@nn%ﬁ{q:i%ﬁel’l(ﬁhgaESLejir’?ﬁo%Z}i |y
applied a é‘qﬁtﬁtﬁéﬁﬁ'&af’@f‘ bVeax@hSTdal 25, as shown in Fig. 24. As the
conducti ng adhesive mat erelFaI 25 rr'gy be preferably used a film (sheet) of
ani sotropic corglgti ngnfithefabaseat aby wakl - kaden aeehndooged - Wiedh

ani sotropic conducting filmis fabricated by the dispersion of particles
havi ng el eete¢tmicabhductondugtinganpunnacdannd i heuternad adRenNeed 108 t en

terminals), they may equally be formed in advance when the
tape is formed, or at a Tlater stage, such as for example
during the formation of the package, or at a later stage.
The extremities of the leads (54a, 54x, 54y, and so
forth) are arranged to connect to the IC chip (semiconductor
element), and are sometimes termed "fingers." It should be
noted that the fact that the 1lead 1is connected at 1its
extremity to an IC chip is not an essential part of the

present invention, and the connection may equally be made at



~ 0 JUN MLO2 48 . referred to as the "B stage"). Therefore, by positioning
the conducting adhesive material 25 on the filmcarrier tape and agdplyiluN 2002
gentl e heat, these can be tenporarily adhered. The particles may be

di stributed over the whole fl|ﬁ1(at rdQy\/cost because of the ease of

fabricatian) ut may. b ncentrate n th ortion close to the
prOJectloﬁ% t]qq14%né§%: €h% 'f@gc%ﬁtﬁﬁmb Y cohesi on of

particles in pofﬁ' ﬁ% Otelﬂ1 dt1rﬂ'%rﬁtt he ??ﬁt |fqrp\ (él osegt QGtrnlqurt%Jgeﬁvhogﬁ@%a

are conpl etely "avol as a r'esu the Pel'i a ity o
sem condugiry ﬁrwtﬂmﬂpnose@rﬁon%ugt ere@e\éh@e (ISSB)cnerCaaree f 't'gfrB%rgh

| mproved. An anlsotroplc conductlng filmis already commonly (sed rn~an LCD

panel and {hB,whoite pamsd e s1df bompbe€omeurthieng, tepo trhath Eon Sé | YngaHi REENt
and technol ogy can be applied to the process, and therefore the I nvestnent
and t echndicogeshiuntiisk afdre hetheepstep af ntonmeet i dhetio aan abC sohippi the
conducting filmis used as the conducting, adhesi ve material 25, as shown in
enl ar gemerdtiNGRIFiiE SUPPATHET Amtting ARt eIde hfe1 Bhi gi nal thickness of the

herght ot e naThiTRET, et 1 bhe BBATI0PI ot dha Apad sobineer br EoePéyi y
Lo R T R, GNERE 1 et
pr ef er abl @ dnieated Qo QIh@alpot]fyIﬁdﬁr@ﬁSSf Ofm conduct i ng adhesi ve materi aI 25 >

Since even in the step of connection of the lead 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 it may extend outward from a CSP end 27 (this is
the boundary for cutting away from the polyimide film) for
direct individual connection to the frame 59b.

However, in 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
electrically insulating film of polyimide or the like, it is
necessary for all of the leads to be connected to the frame
(592, 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 1ink a number of
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 5%9a, 59b, and
59c are made. By this means, by connecting the frame 59a, 59b,

and 59c to a cathode of for example a battery 29, electroplat-



20 pmln this way, since the conducting adhesive material (ani sotrogi@ UN 2002
conducting film 25 is thicker thant + h, it is harder for a gap t ej
formed between the polyimde film10 or 1C chip 15 to which the adhesive 12
is applied and the conducting adhesiv%znaterial 25. By this nmeans, the

arount of RN PSche <apetr 20d L5en TRURghe! DRRIBSRD SU S dioc)
nsul ati ore ol PR e IS MRIPYAR: i B4 A < BRdaiing adiesiis npbgr |

25 al so passes around to the si urface the 1 de
surface prgesd i erafthde"dfegho P Méustinyetnehsemedonaldtb? tRiip T gpRect
also the reliability is inproved. It should be noted that in this

enbodi nentthéy "moenftdngat & oea ofo fpr 8) exitnohs 36a omiphe Hoetads cb4 rersgonle
pl ating | ayer 90b, bunps are forned, but bunps may equally be fornmed of

Gol d Sol dENRSTami 1 kb 1h theeCEPURNALAT L 1RO B o0 tHR ST 1diep 15, | n

this caselpqgin, if the thickness of the conducting adhesive material 25 is
arranged to e nore than the total of the hei ght of the |eads and bunps,

t he sanme benefi S sar.d hed e w-l| b bt ai_ned copduct i ng
adhesi ve mat erV&hlsergl tgg ﬁ&y’ﬁ%e Egg%l’ 1\%7xqui§-{j§)br%8§st%° ﬁf’ﬁm s%{iélobpc
conductin dﬁﬁgﬁi ani I QRIaC ~ UN,,2 t i te .
VWi 1 a aﬂ ani soﬁéégﬁ?'c&ég%dggf fnﬂbl?p?glE?iQg%%ggvﬁﬁggﬁgé,&gﬁgtﬂa$

mat eri al s wiath fomen ngsumavimg f £ Tmar sor eplati ahed 1cuub | (548, t bekef gug,
difficult to achieve a conbination of high reliability and [ ow cost.  From
thi s poi ntanaf soi §aythn aneseteobr tcabhyluicsd Tat edlhddie dire stiasptngpcean
conducting paste can be in liquid_or paste form and therefore high
reliabilithe &ddNeM Gst 10ad BANE1Be0BASALYOBchRBdedOst NOReCpBPAiCAt USE,

in place qf teppprary,attachnent, they can be applied to the whol.e surface
of the fi Icirnecaﬂ%sé?C%aﬂ)enbf'apctﬁgssp'enzgr .SﬂmHﬁ]eEﬁorré?t?ﬁe 3 qut ?HSU"
adhesi ve i [ o] i cled. a; ri.al ' [ LC
adhest ve LI, 5 naotobaskElRediiA ARSI ST 88T BPbYRE
used. HoweMeiot PN & sBRlATIoN ofaYhe) 5@ I OPF G £ ANEAYGId 1\t tioS cygeluti t
must be used partially, to prevent adjacent alum num el ectrodes 21 from
bei ng shorttheci idnksed. THe odassksB (BRra, aB7shodTyi,n &Ehg. %5, fiorehdl uaraum
el ectrodes (bonding pads) 21 of the IC chip 15 are connected to the

proj ecti ofs sP®Ses Wheh bkt teei MPUBtaNgt ¢ Sleeans Z4s1MBdee I€oreheth i kaBtare

Son at t nd NBAAGNS CFeA . (A 11Ty AR oA Nl FObI (88) SKREORY 1S
Cappl cat 1 NS Bdnding BndPagk BpR7RIPfEkLAA7 PRECRRERRELR! b, 165, gnie

conduct i neghofidtiings disd. A9 adebsiuph, teuthengdlgsityR fofmes tHys, i s7garried
out by expression of the anisotropic conductivity. In other words,

mechani cals7yyppand &fo tferth) 1h@sJud 2602ebt -orpotemidad i éxtiémabidesC
chip 15 by the hardeni ng shrinkage of the adhesive, and expression of the
conduct i viltfyin@ens)i.n the direction of the projections 56a and al um num

el ectrodes 21 by the partic|es (jnot shown jin draw ng) sandw ched between
the projecti on@s‘SGéj%‘aﬂqam ﬁlﬁ]lnoé"l'ect‘r’bde@? bdtfi$g ?)gds§a§iyéf'8 ol

electroless plating, the 1links, frame, and 1inks are not

required.

In this way, without making the fabrication process more
complicated, a fiim 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.



carried out sinultaneously. The nechanismis the sanmg in the case of an

ani sotropi ¢ conducti ng adhesive. In this way, when seen in plan vik®d JUNe2002
sanme result is obtained as in Fig. 18. In Fig. 18, the heavy line indicates
the 1C chip 15. It should be noted thagswhen a naterial having anisotropic

conductvity | Spasgd syt npocopductigy PRl de T GEL fhag® of METndlEr I
"ot (20 LOSHbSbRAIFSI® D4R he" BB OYaAMSESIOHE | ahs BAL geary

(referencenppger ah dhldd M f o rkPsptdriwith BRef P6ERE 1 oRY 6’F'i§hé"9c?d}?d'r§s§‘e

desi gn freedom of the disposition of the external connection tern1n£

(sol der baphdy b$ ither ¢@sed;ipandnasomel lcarseseritc aradudieo m ety 2 yeafh ey
achieved. In particular, the necessity of providing resin stopping holes
(44a, 44b phuFadityspfbethrisexdremid 1@t offtingars k eaflerthe t bededskdge i t he
resin under the effect of the pressure _adhesion_of the anisotropic

conduct i ngPP8 I i AN8E oM hFpdd e 1aMe i FoBoeKaBRIEs BReSAPWNSANIhg &, t he

pol yi m de tape.is no_ lopger _reqyired d e sem ducto r senbl and
seni condug?gamgvi’ag@ 223 BBSf gr’ﬁﬁ&*at%?‘ﬁ }Igwci’dft .(%% eaaﬁ?plqrbgt eor?%'?eyheat
and pressu;gngay be carried out fromthe reverse side of the IC chip, or
may be carried out from both sides. ,1 0 JUN 2002 S2 _ Once this stage

has been reachedn dNcife SR 4QYtRPs deseridebdessd@p figr ithd Meddd H4
enbodi nment, the active surface of the IC chip, the alum num el ectrodes, and

ot her partsowbechnaree mayiattiaid ypattlecheascahlowndeln chi@. agB, coverted Jay an
ani sotropi c conducting filmor anisotropic conducting
. bent as shown 1in 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
rectanguiar 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 is an unwanted
moment due to gravity, and twisting of the leads was liable to
occur. In the present invention, the fingers are aill formed on
the polyimide fiim, 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

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



adhesive equivalent to an insulating resin, and therefore this formcan be
handl ed as a semi conductor assenbly. As a variant exanple, in the gt 8pJUN 2002
shown in Fig. 24, the conducting adhesive material 25 having ani sotropic
conductivity may be applied by transfegqor painting to the gap between the

or o) et ong.g5a An ol Um pUBLCHSELERUEE @1 1§ MU arucing cnueLing.

t he conductinwi y expressed only in the direction of the projections
56a and alkﬁﬁﬁyﬁlgﬁengfoégs 21, and in other regions resin may be
injected. In this case, silver, silver palladiumpaste, or a simlar
conducting paste can be used, or alternatively, a filmor liquid

ani sotropi §tepnduct i ng adhesi ve material may be used. Wien a conducting
paste is used, since after applying heat and before injecting and hardening
resin an el ectriAsalshosdt tanFpg.cak.rian adhesaveevid kingappépefiortdathe
sanples is possible. In gther words, ,since_the adhesive strength of the
conduct i ng "E¥8rSe §108| &ffi vo.y PRAARMIGe ifd WWedifani cal Iy possible to renove
t he connections to bad sanples. In this way, before the added val ue
accrues, bad sanples can be rejected, and therefore it is possible to
reduce the Q%Etzof rejects. It should be noted that the conducting adhesive
mat eri al 2§ y equal ly be provided only between the projections 56a and

the al um num el ¢gtihgdgsméansa8dcRBYs a4 BEs O QU EEing, ~“Lask I MAcHi g, or
therefromto a certain extent. Process C
chemical etching, as shown in Figs. 4 and 15, openings are
selectively formed in the polyimide film 10, to provide via
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 in Fig. 5, a copper film 50 is applied to one
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 limited to this, and the
openings may equally be formed after applying the copper film.

According to this method, there is no longer a step of
hand1ing 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
of the metal wiring pattern has ended, so that to a certain

extent the handling may be rough. Moreover, the process is not



Next, as shown in Fig. 26, the via holes 30 are filled with a metglg () (JuNc Q802
or the like) 98 by plating, printing, or similar nmethod, and next" the
external connection termnals (solder balls) 11 are forned. It should be
noted that to obtain height precision é§e via holes 30 are filled with a

the nunber! 7' Fadr nf sheBeed& ¥\t 6% cOFab b BaoteR'ad wiPess der,
thus fornationgbm S’&!T@'@p@ﬁ?ﬁgs?omnﬁhgt E?ggegeﬂﬁgoqn%f Iag%cﬁxtz%rg{%ﬁd ‘he

connection ternlna S bel ng possi t he

connecti oncpost i ONnOEL WREPhSHE 1‘6ﬁﬁ$n§4iogaﬂwhpg Hﬁ ahic pbe ra's§ 1‘&P‘é%rt"e4 by

an ani sotropi ¢ conducting filmor the e before the external connection
term nal s the poppetedfidmd for 4pp Bigdasopeniargs harext €opRbdCOoMMedHgoN
termnals i 1 are being forned there is no concern about contam nation of
the chip rmghom@e]dfﬂﬂ@r,efa)rmeaher SuUah tag davemt agachhainghe chemialaill ity

i's |nproved It should be noted that as described.in the first enbodi nent,
in the stcptEhtid i ATFit Swe oW kR WRACH 1408 %Rt nalf Tesincthehn tBaRi Afes 11

may previo re her, through the steps fromstep 13 of the
first enboéja‘ﬂ%}@,dg semjco%dlﬁ%é%r devi ce (CSP) is finished. In this

enbodi nent, the conducting adhesive material 25 positioned between the IC
chip 15 and the leads 54 forns a stress absorbing |layer. In other words,
after thissgspogli ment of the sem conducto r devi ce i s nmounted on a nount
i ng subst rate ~1 0 JUN ~t~~l~ 54 (not shown in drawi ng), the conducting
adhesive materifsd $thowrs ablRid o &psarphstoessestotaveri 8Q Het weemedhen
external connection termnals ti and the nmounting substrate. By mxing with
the conductheiFermessifelMei®rial 25 a stress absorbing conponent (soft
segnent or rubber or the like), or by addition to the resin formng the
conducti ng adhesive material 25, the above effect can be obtained. This

ef f ect (xﬂbfé? tained whet her the conducting adhesive material 25 is an
ani sotropic conducting filmor an anisotropic conducting adhesive. It

shoul d be not echd o 25 of7 ¢ fkheceamprti 74 1ACIBeslive SRR 2o F8rpl | an

i nsul ati ng adhesi ve not includi ng conducting particles is use the e fect
of preventd n@rcorgWik opatft dring laFads Whizind thedpeioRd riese stmiayte rok 2bulkbl es
is enhanced, and as a result the noisture resistance reliability and

i nsul at i orremdvexbi IFiotry thane behii np; o8 khowdy edre Harsiul (dftd m @ xadiipd =i, v eir ¢ igeant
an anlsotroplc conducting fi 1m_or anisaqtropic conductl adhesi ve from
whi ch t he CohRfuds »nd”p&r"'tpi"dlce§m&\fé deden S &i86Fed Thil§ fﬁqa%eor1 S| SHAWA 11Br m

In this ¢ taln the state of connecti on between the
o BN e B R

al um num The 1C chip 15 and the projections 56a of the

| eads 54 for mec OngH fin pﬂhyr%dem' | k0 et o Pl G por | BYfipr 998), it S

preferable a hardening resin is used. In nore detail, Is preferable to
use an epoiyanieessga 015 gbhe alndk § 9eh)i qfea@rses( 5d@t, sabteanat s@ Koghth)enpedst ure.
By this neans, between the al unmi num el ectrodes 21 and the proj ections 56a,
even mnthdmﬁ&%coﬁﬂuculﬁpqun80|oﬁoﬂﬂhwlaforanaﬂnnﬂcttna coanducitang
between the two is p033|ble Even jn this case, since the | eads 54 .f orned
on the PTOIAN YOE 5810 JdiNKisni @a. te £ are {)BSlFt‘lgonebl6 at PPREIPDSCt i on
si de surface.

out si de. ewig(ﬁnf S?W&r@ égfﬁéog%hgéfggﬁﬁt é%éyihﬁ)' Oaggftgzéb 8er
resist can é’g’scﬁ%té da élbelwet éh,eepé)pé/r?céi%&.ﬁépgqisenbodl nent. In

t he above ed flrst to sixt odi nents, an exanple is described of
using polyimde as the substrate naterlal but other well-known materials
such as PET, gl ass epoxy, or the like may equally be used. Since a very
hi gh tenpé&tepurée is not required for the junction between the projections
56a and the al um num el ectrodes 21, the range of materi als which can be
chosen is ext rérfblof%rdéo BAKe t Hee st amit i et (&heapogdr ans €RHSERTING

For mod on Whell r | GgoPaPr ortheoft TIHPTI) 18 Eaf PP o epase, >4t S0 Somdp dual 1 y
on | LZV;F'f’Pdf FERAEr Al d5cd o Busc 18 FORBRL SRRy A0 L"Cﬁf%ﬁ A

wWring pattern is on the tape, the effect that the problens of | ead bending
and the |ike brought about by conventional TAB are solved is unchanged. In
this case, since a special tape with projections which has been descri bed
is not used, but rather an ordinary tape, a stable market supply can be
obt ai ned. Seventh Enbodi nent Fig. 27 shows a seventh enbodi nent of the

sem conduct or device. This sem conductor device 110 includes a

sem conductor chip 112 and an insulating film 114, and the insulating film
114 has forned external connection termnals 116. The



.1 0 JUN 2UULl 56 sem conductor chip 112 has a plurality of electrogei &;@
The el ectrodes 113 shown in Fig. 27 are fornmed only on two opposiin U PZ
but as is well known may equally be fornmed on four sides. In nore detail,
the insulating film2114 is fornmed fro polyim de resin or the like, and
on one surface ha W ring pattern . formed._ln t jnsulatjng film 114
are forned Sggﬁlnuﬂil i%ﬂ)? 'ofaqhéﬁ]é’sm%f%i]s]taﬂ@%er{rsotf atr}fg?eé hdt'es ‘lﬂ&ﬁe%xternal
connection termnals 116 are forned on the wiring pattern 118. Therefore,

t he external connection termnals 116 are arranged to project fromthe
surface opggebtq to that of the wiring pattern 118. It should be noted that
the external connection termnals 116 are forned of sol der, copper, nickel,
or the like, inA3 BabwnshapeigOngeatheofoppertpacesrafishramréngheatigrn
118 is fornmed a projection 118a. The projections 118a are forned to
correspondthe tithd cdress odésedtiBonf The sdihdmeduts ocachipdlbdit Tiver ther e,
when the el ectrodes 113 are arrayed on the four sides of the periphery of

t he seni cof@liet YAYcRiSp 1M S tePhd .pmdjtBeitiiénd iMesd efuced so 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 theSQ§Ee§nal connection termnals 116. By the formation of the

proj ections 8a, it is possible to provide a wi de gap between the
insulating filmaildnandl {ReF fEM aONGG ?‘ho‘tf&:'rl%s]ijszc ARy hat weeantine2 Wi Fé Ng
pattern 118 and the sem conductor chip 112. The el ectrical connection

bet ween t heembeetr.odes §a8wand nt hher of aetihgns alfl8ahes eaatriegviad dwy (Eds of
an ani sotropic .1 0 JUN 20D2 57 conduct i ng f i Im120 . The ani sot
ropi ¢ congactipnsgcpnneckhingotp the FCtelipor thef f angéeed , ofv tihe f1eads
metallic particles gconducting]%articles)_dispersed in a resin. \Wen the
ani sot r opi e48oARAcEP HQTth al® 196MpdsPFPASSdd ORst ibén the el ect rodes 1

13 and th ' ' 184, | i i icles. ducti

ar (1cl es) re prcetnn) GzRE ndiEe Bl Atcahi BoRaer  BRFFLOBE ARRELihen

P ) are p LSS i ondlige  BA £ 485 AEPe

ol eotr cal Tendudio L ey B BB IR FERIYEE |0 ATER, AP A1 Y e

metal lic fiRgtPayHdwr esn( aprdusidwihgar t Thees) pe dy ey, aprad gy etd s
not electrical conduction in other directions. Therefore, if a sheet of

ani sot r opi ensanduat igap fhidtwek?0 ihe ataprdredpahtehs phdr dlhiet Cofcreipectondes
113, there i s no electrical conduction between adjacent electrodes 113. In
thi s enbodf rbhi N9t Wa thnits6t résiiB.conducting film120 is formed only between

the el ectrodes 113 and the prqj,ections 118a and in the vicinit reof,
but 1ty equatly thE POTREL GAE) SBePaediT: FOTBISSEIBUAT THE JAF (TRACS
proj ection 1 : r be ; e'dﬁ?g | N S A ﬂ%ﬁ t he
seniconduc?8§ gﬂFpE%Tagﬁggﬁggkgdggqgfr@ggsggégrg n [&ﬁ%q§h§¢££§ _ héﬁg?ress
absor bi ng peFinb@Noh22 hies slehii BBAJRY ton] eatiipNd bilasSithd WY ibroed f | thesd | on
hole 124 formed in the insulating film2114. As the resin formng the stress
absor bi ng pumpsoms1@@nsidenskily at natizle sdmey tand hasv noreayer ngzhe el Bnd
good stress absorbing effect. For exanple, polyimde resin, silicone resin;
e

sili cone dépafadedopdradnit@ear B3R, MapEfgctesiing $iost .i cone denatured epoxy
resin, acryl is Resin or,the 1 ike may be c mati Q

¢ Kk kte ) Qy foE q{ t he
stress absor bi ngNp8r ML IENT 5 50hEN YhoWNag exté}nﬁl?9eaﬁgliéﬁ”g¥q%sses
on the ext cann i 0 j 1 Y b or . . e
princi pal §P@g§ ﬁ%ptﬁg&%egﬁ%gégbaggﬁﬂ ag%ure’o l@ﬁﬁ% gﬁﬁ8&?§éh?”§? t%&?
sem conduckgrmégVvbhetAd Or &8 & dRECT iMhedtechnology for forming these lead
extremities, in the conventional technology in which fingers
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



First, in the insulating film 114, holes 114a for providing the ex%e rﬁqF 2002

connection termnals 116 and a gel injection hole 124 are fornmed. <fhen

copper filmis applied to the insulating film 114, and by etching the

wiring pattern 118 is formed, and furﬁyfr) the region of formation of the
Ag

rojections 118a_i s, masked nd etchi is carried put to reduce ot her
Bor{ions t 45§ th?nntgfét%mb°a®m?gﬁnv# {?ﬁ%” RYKY ?%E PrRCceeRing these 18a

be f i ' L} h ' ' i fi 120
< appl i o0 B0, Drid 2R RN Thha0e a1 Bhet T A G 7T EoRBATHRY' pral S0 o1

appl f sdt e det al Py
ant ot 1 opi S2Eandactrng 11 30" hr S ent | Ean PG RN TREER! 2 et bnbe Tea

are arrayeg)gmihomrpatslesn tHee s iTUnduy 1o cenducinbpds impmy 188 d%p ied
in a corresponding rectangle. In this way, the above described insulating
film 114 iangdrtheepr @re $ hec aehiec eridudtidn echispnt&2thet hethd pcopemp s case 118a
and the el ectrodes 113 correspondi ng, ~and the ani sotropic conducting film
120 is preB8bdreauhEed. t addpiogeed, ghssllsat%@m}@gw\emmdey Lisakemathis

way, the el ectrical ,copnection between {he .projections 118a and the
elgctrodes 1539099”55758ﬁﬂ80e39 Bt M eaug ‘gﬁebgeWWQﬂQ%ﬁﬁé}Jtﬁﬂﬁijﬁﬁwaa

resinis ig%ﬁgégqugggrt§§&§%éess absorbing portion 122 is formed between
g ri 4

the insul a € sem conductor chip .1 0 JUN 2002 . 112.
59 Then solder is provided on the wiring pattern 118 through the hol es
114a, and ball-shaped external connection termnals 116 are fornmed. By
means of t§ege steps, the sem conductor device 110 can be obtained. It
shoul d be noted that in this enbodi nment, the anisotropic conducting film
120 is used, buAsishevmcenofighi sl ambitesotedpdt tajess vB0armnd80s et e
Except that it is not in sheet faor an ani sotropi c adhesive is of the sane
construct i bArBRAt R HR SstF@siec Oéog}i@c?Phaefiﬂ’ﬁﬁ rnE Gt bt et Fi g.
28A to 28C sh?W/an eigﬂih Enbodinent qj t he tﬁ&bication rocgis of a

seni conduct®P T48Y; 18 YNF ¢ REYETBP g WS 2G50 §i tARPS's BaLLPT ey 2Nd

f ocusi ng op; § p , o] |yt sey r Vi i1
be fabri ca'?!agkfé:l(l) g%’ﬁ%oﬁﬁ#?ﬁ@ ]ng)?%'bé; ;%Bflém %/? n%jgﬂiwd; fﬁ% S Ee‘c}él\f
sen conduct @Rc €eYh§Cad 38, b Asr FEPVHE £ Fivther? 8o 10l 414LS ey PR Enteid ucd ror
chip 132 and an insulating film 134, and on the insulating film 134 are
formed exteghadbtdintecedr oin tevericwdes diSG s sEME] ysamd ardudtiorg ¢evoes skl i s
fabricated as fol lows. First, in the insulating film 134, holes 134a are
fornmed forimovin ey eorpext@dr s tomntetnoh a amebiam, rHatihacopddr galdnis

ot ern’ 13801 by Rk niGRd Her OBor UoBAs r ENAEi IS8 L FRMESE 1My of S8t 1TH0 138
seventn enboth mibE®! 7 HE8%, B o0s pRrrasd, Ble. BT ARy S idRee ¢
the frame 59a to 59c. For example, one electrode (generally
the cathode) is connected to the frame to allow a unified
operation.
It should be noted that this is not restricted to
electroplating. For example, electroless plating may be used

to carry out the plating of the conductor pattern.

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



~ 0 JUN 2002 60 133 of the sem conductor chip 132. As shown in Fiq.uﬁgau 7802
stress relieving portion 42 is formed on the wiring pattern 138. tn

detail, the stress relieving portion 142 is provided only on the side of

the wiring pattern 138 of the insulati film2134, in the region

correspondi 0 _the_hol es 4a.and the vicinity thereof. The stress
relieving Sggtiéﬁk§4§9?s%?o§ d1BfC%erggnogﬁchgéspﬁk$I@ﬁﬁ”%iItm%oh%éds
pol yi m de, |k id s i paj nt or,printing,.o

Dopt 1 catt ofinefdps0r Ep hFhr ¢ rePRRELFFar Tuf PeRLa B CcabT U £ Ui hotie on
142, the - @ ol j ot j p i m resy
silicone rzgﬁﬁ,éé.f?%ﬁﬁ%?@%AQ?L?2§FS§Py?§?§§h§E§?ﬁ9 gtﬁiy Eggin, éh??%%ne
denat ur ed Xy hn, iand fiqrt be d. iNextyhi %mmgq' i g.
28B, over ?Eg s?pggg réﬁie9?§g1gor?rogﬁ¥22 aﬁggmjgyﬁgtggﬁfern £3gﬁéﬁﬂ’
ani sot ropi progedtdconsgséal aré4Bormedpphi ¢tiet deakie BAol(8esuFfigce 1@f) .t he
insulating film134. The anisotropic conducting film140 is simlar to the
ani sotropi ¢ condticshaygldi bm DRGedn thiad ddoed egdd@rliessd pfliartsitn g riteo di sethy .
Alternativgké, in place OE t he anisotrOﬁLc.conducting film 140 an

ani sot r opi EN8dNEAAFe MAY BE RIRETTICahbuI dSBdaksded antht thAECAART Sotthi ¢

conducti ng.fj al b r ovJ only_ in the vicinity of the
proj ecti on;f]lﬂgg]a%r mg%gﬁe %%%cﬁogn %éo#{fﬁo c?, aglnlﬁs {}}?er%fég%t ¥86| 1€
conducti ngek bRt A0 b NKEi , as shown in Fig. 28C, the
insulatingsi?#ﬁﬁ%§4n§€8&ﬁ?ghbghgagﬁigg?ﬁggfc conducting film 140 is
applied, is applied to and pressed onto the sem conductor chip 132. In nore
detail, the insulating film 134 is pressed onto the sem conductor chi p
132 so thastepet&ni sot ropi ¢ conduct i ngf i Im ,~ o ~uN zooz 61 140

is pressed between the projections 138a and el ectrodes 133. In this way,
there is el ectrNeXf. coh®lucihOMn betmedni e prdj éd oS ,138Hean@ laimddtumbdes

133 th h.th i i d i i 140, h , h i
R A T SRS IR PR PAR G TR NG I g iR S
138 d baikl -8 i i .

Accbrding T FhaPeam cirh et eaEat by RTRSHIE Aofet SBETE o tbiess,
stress appibgdst oThiE E¥hREARI 0RONECERT PRBEBItNBYS ap3G yGRY RA t3asydird by

e

the stress relieving portion 142. ﬁbreover, since’the sfress relieving
portion l42ibsapioniwtetl®@ndpp 1 i tidep regsore i fromi e idoridi feadwoled 3 co
relieve stress, materials costs can be kept down. This enbodi nent nmay be
vari ed as thewpriodegitgonso.5¢a gof2otkéiolsaa vext remi tkespl docotresdpend ng
to Fig. 28A.W§0nparin Figs. 29 and. 28A, the insulating film 134 and wiring
pattern 138CWAT&' YRR A BLRY ofAPRBEZA BN tHe THUSHON BIE N9Ye stlite$hould

relieving rti I | 1.3 dif n . SS

"ol evi g eiaf0 RN Erodaht b EPAENLYHE TS SRR o
shown 11 FigicRSrbSeé piomd 5pdbrbdyalred BPofd | AEd$ 054 capORAGNd ity t he
hol es 134a and the vicinity thereof. On the other hand, the stress
relieving partien fdge shown antkpg. w29hoatf oheedrageatsongl 66smagt adwr a
region corresponding to a plurality of or all of the holes 134a. By neans
of this vabeéarsedxdmplidigggiase ,t hampsr efsgoddi 20l dgr can e actiewmay be
According to the variant exanple shown in Fggi 29, the position of the
stress rel T@UMeE Hdrino@ € Rt Rdes daand yain d 2o Aforthés dénd

with the h 3a r f i t.he .extern nngct i on rm na

t herefore (%fﬁi_]'g\] L%@quogﬁé%gc?s]i%ﬁt&rﬁ%g # e%iorsiﬁ%ei ieﬂgg Ee{;u%ﬁgd%%%
Moreover, sid5gctionst (Bmpsd | 6¥ RhaPORT UATNLA RERYd deshdd) 29 gy alde
manner rather”than a | ocalized manner, stress relleving can be evenh nore so
achi eved. providedvari ant exanpl e again) the anisotropic conducting film
may equally be provided only in the vicinity of the projections 138a
forming the junbnilhg pot8j oa, hasvislihe andsoatepi ¢heodGuechiipg 1f5i |shold0

shown in Fig. 27. ] ) i i
in Fig. 13. The application of ultrasound vibration may be

carried out from the reverse side of the IC chip.



Ni nt h Enbodi nent Figs. 30 to 31B show a ninth enbodi ment of the fabrlcatlﬁm

process of a sem conductor device. The finished sem conductor deV|b6 B, 2

as shown in Fig. 31B, includes a sem conductor chip 152 and insulating film

154, and on the insulating film 154 a;g fornmed external connection
e

term nals 136. hi senlcondu_gor devi 150 i s fabrtﬁgted ai foll ows.
First, holes 15 @rm8fﬁed ih 4 B8N SR a2Bnei e out 8P RG: i B0 the

i ndi vi dual fii 4 fol sl , hi
s et ched W’kﬁéfﬁwﬁfﬂ“*@gﬁ@ Hlr 2 1R op BT a3, PRk i he (1

wWiring patheumihbR dNedEticdidyd PhHREI RN Pla@iyy el atbyel wd hwafer and so

projections 158a are fornmed. The projections 158a are) as f

proj ectionsottfha, lMhEhetaevenéhggnbmdlhemt;ohqnaﬁdbenppﬁﬁ¢tp@n3y by the
corresponding to el ectrodes 153 of a sem conductor chip 152. Next, as shown
in Fig. 30apphacaitiong gpht PEessUE8 | andubjeadt,edand el agpémcalhabnl tof

enters the holes 154a, and three-di nensionally bent portions 162 are

f or ned. Thw{fﬁaé@uaﬂnéhér@hwmyl Hdnt m@ﬂuw ;167 apdybeeak iaprl iraadnided
manner, SO thag there i s, no concen# on o% def or mat.i on 1 0 JUN 2002 63
stress, anB3¥rB€kYSEF nRY tHHy FRP T braE TOM fie BQnﬁlxr'fjeH'ﬁéryaﬁWt & Whch

or the | Tkecgpyehenitedh 4800008 L8P 4 Nl YA ARV REPle BN 162

i S enbod own i n

used. The qie@s%lsdma%@g Pé&l§ akiyt yt of tﬁéOvaﬁ%&SAqtumaﬂdma'élw rddes
plurality of three- dlnen5|onally bent portions 162 to be forned

si nul t aneoUbbydiipemafds)e, 2 tpnpareshmed tidme sdmid airn i ¢thad dewdreibed
three-dinensional |y bent portion 162 is fornmed, the operation tine is
reduced, adboveemapebatFanraedi eléncy is |nproved and it is also easy to
forn1the t hree-di nensionally bent portions t62 all the sane shape. The

t hr ee- dinensionally bent portions 162, by being forned concavely into the
hol es 154a # %hree di mensi onal shape, are allowed to deformin the
direction & %ﬂg he surface of the insulating film 154. v%en t he

three-di mensi ong| yegﬁPﬁRBfI;Bbgggél@?tﬂr‘?e\%ﬁ%‘?dtot e gé-ﬁ%bl M %htr{ ”Ed

on the periphery o I'n the rn attern oss

be draggedtr@neyhahimur o & hec thrad@ss 14a. o'lfheltﬂfeorTC IBhﬁ)bdeTS”h’ﬂl’&dth%eendS
158b do not fall off inside the holes 154a, the height H of the

t hr ee- di nepso peat i gnbehba pof tihend ek@ls §d4dmehelobonded| aenghdwnl of Fiilge ends
158b shoul d preferably be considered in the design. Specifically, it is
preferabl el¢had: FeS1R, dfPR PEAMPLAEI AN, eRREN SeSiRe (iGt diNIGC teke thieMsimg
tol erance for the holes, 154a a

[
Lonel dor e TesTE B0aRetiPa none 1 E7BPEhGE %R  ba Yo s B o 18E L1ty o4

should be noted that in the above described step, the case in
which ultrasound is used on the metal bonding of the aluminum
electrodes 21 and the projections 56a is also similar. Also,
in the case in which the resin injection 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
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



In this way, when the three-dinensionally bent portions 162 are fOLgFr'}ytN 3002
falling off of the wwring pattern 158 can be prevented. It should* e
that if the uppernost surface (outside) of the three-dinensionally bent
portions 162 (the |ower side in Fig ?){ﬁ is bent to a position equal to or

| ess than the | ower ,surface of t. i ns atingfllm154|n Fi g. t hen t he
t hr ee- di MR BNal £§1Bend y&eO:or I@Zt RN bt Wﬁ% é@’t‘sfﬁﬁmaf‘hénlshlé@lfdtﬂ%g

fil d. t her ef h I f f
2 tape s EBE)A e?%ﬁwﬁhﬁuﬁé?ﬁa@ﬁ tl %h‘gzﬁa nahaingtise shakacksdds ges,
appr oxi matt?u 553y %n@fg? Qe t@f ? gg;grpﬁ lYa gpt portions 162 are

made to be of approxinate |s si ze ress absorbrng effect can still

be obt ai ned. Oﬁzf%mmrbmm,ed fthh*ﬁeaEhfﬁ’@ FeSRASI ORRd # Xt RN larP @3S

162 are forned to exceed the insulating film 154 upper surface, nore
effective sésbss @b idsens clanvdeodohimicel.rdsimera afldceoner dehaaiu rielee
process of form nget he three-dinmensionally bent portions 162, the wring
pattern 15%1yimide etes Nextan apogiohesiin, FOg.a FA, 1 cons dtermt\urremgppastyt ern
i 58 an adhesive layer 160 is applied on the insulating film 154, The
adhesi ve I%@%ﬂ”&ﬁ@rsﬁm%e§75%xa SRS @HBaFQE&PétWhéhfﬁlﬁﬁigﬁstéeﬂHGVTHQ

d 152) and preferably h whi b .
ZFTe?ﬁQtFV%W PR tndhes T \ﬁéfé‘ng?{%d%?s@u dRr o e XCagdifeohog 30 0y

printing. Q@f 2ﬂgﬁ§|ve Iayer 160 an .1 0 JUN 2002
65 anlsotroplc conducti ng Fg?n1|s use and thus el ectri cal conduction can
be achi eved in Ndwet reheli iRGepeEHt rEBSN TiRe UL £t CORPSICEiRE, f't'hré‘ al so
has stress relieving properties. It should be noted that in place of the

ani sot r opifwo tesdictmed fmIhfnearpca‘mrﬂmtde)pfc1mdmeswhenrmyebaamked(smaxtto as
shown in Fig. 31B, the insulating film 154 on which the adhesive |ayer 160
is formed §&i hwf%df@bmaﬂdb]brdsgeétéﬁpdnﬂhé%eﬂﬁﬁﬂ)n‘tﬁctmy ch¢p as2gasn

nore detail, the |n ulating film15 pre sed onto the sem conductor chip
152 so t hASGIRE o %?viora%Pa%é“éeFE‘& t‘h1 QAR TBAE RHnEeRETAY Pifi mis

"< conductii RackEel: RS p8RIaty R TBRABARY I, rlial bty Pokbhet e ©

adhesi ve |gyca 60 hgwagewe @mﬁﬁsre%cs%%w% g [ khe W neg 1 gy, as

t he adhesi'v ayer O may be used an i1 nsulating materi al

conducti ngrdqiered #By kxappel leéi:dlfsté/\BGMebhﬁoWéQBe®t1laQﬁ$lgl58§ asddt he
el ectrodes 153 to achi eve the conducti on between the two. Furthernore, as

shown in Filen 3tBjs ohs tieet tahr Egnidiateiren onal |y bent portions 162 solder is
provi ded, and bal | - shaped, external connection term nals 156 are forned

Testing can be U?:ﬁr]"é GUORHEh RIS PRY PRI GdT f 48 heusedf EBRdEREOr

does ot ARt AEY 8L g TR R AP RS, 12V RCnheteF RS heRar 8688,

the stress;Hpp i e L@ bP%x?XFSH‘ﬁlmﬁchﬁr‘é\ﬁ B TY ) ikf t%a'ihléef@bﬁor bed

by the three-diensiona bent portions 162. It shoul'd be noted that if
t he three-gH meiet otadé yadmenth@om i etip 16@her ed benhei apphieagibar oshape,

al t hough t he .1 0 JUN Z002 66 durability nay be inferior, as far as

absor bi ng ntéwi rstmas L4 onde ead r itide osdmenefthectICcahibe &bt Ahnedway,
since the injection of resin is no longer necessary, a general
purpose material may be selected not having special
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 1is not required, and the



As a variant exanple of this enbodinment, as shown in Fig. 32, on tpﬁ UN_ 2002
concave side of the three-dinensionally bent portions 162, a resin 6§ PE
provi ded beforehand which is softer than the ani sotropic conducting film or
ani sotropi ¢ conducti ng adhesive, and i@ t he adhesive layer 160 is provided
the stress relieving function [S | r3 ed. As the soft resin may be cited
the resin SEBLCARAUEHRT 4534 LY AR SR HRANTURE O 8V 48N Rsh fip rmed
enbodi ment ., The resip 163 is provided by printing using a nask 165. An

openi ng 16%5. 9Wt9%§ﬂask 165 is formed to be |l arger than the

t hr ee- di nensi ongl | e rtd 6 N thy %W%V’ in.l be
contacted with t eYOmQr?%Sﬁgaﬁﬂ?\b%Sgsggf 8r£H°Z' ter]idne;hf#eg;a:oﬁéa&g ]g]i%g)@ of
the three-gh s@st@9ph| YnBORhgPQr ks sl6essT B &4 @5 Fng SERPEBLPT AL ifhg d S
possi bl e, and the yleld of the printing process can be i nproved.

Ther eaf t ercase amiesohaodeniognduayi me f idanriieddr outdescovedihbe vdolige
surface of or the projections of the sem conductor chip to carry out
mount i ng ihatden wmewme ahegtirimed thenpand isudpr resihi sardridnditteirs s tieipg

el ectrodes 153 of . the sem conductor chip 152 and the projections 158a of
the wiringthfatd@thvassuafaceondedined Iy @ thindtie i ajumdbEm Q1 eciifodefe

present inventiaon equal l.y be applied if.t two_agre .connected b ire.
For exanplaencpt it s{erﬁ/gbhdﬁ'f& %Ih d%(/gcé"efgbaryfﬁﬂ?\ﬁyl na&ag.crﬁ%mh%%{f e“éa% ng
pattern 2 m d i 04 apect b i 06, N I
detail, o ﬁgﬂgﬁffégggoggéﬁ%rgﬁ P? g Bg??gfn 582 ?orﬁégagﬁ tﬁg iﬁgﬁfg%ing
fi 1'm208,¢earkdgstation dethd8r’padcés saBper dhddd Bwedn FHl fior fed wR¢h, and
this stress absorbing |ayer 210, through an adhesive 212, is adhered to the
surface ofpd heaganiezbndudt osaékily .204hdgposotm tist hadfdmnedg tdhe as a

el ectrodes 214. The insulating film 208 has hol es 208a forned. Through

t hese hol esseMgNNABUGHY 236 ¥for ib@ darmadionm rd @ xdetrinan ceopecitri omor e

detail, bunps 220 are forned on the wirin ttern_202 so as to proj.ect
from the ST LS Gaid 16 MUk 1y thIsmareh 1Hepdeil 1 8¥iH 9 BIEPSH CoId 1@ | ng

i f ace off oM st b P AR vBat 15: E YA 4TIV 51 PaPR” 982 hke Cea ca
with @ resigy 216 M {Rimaiietal todddie RGP eV ithe ridg renawn th Fi o

34 also has the wiring pattern 302 and sem conductor chip 304 connected by

W res 306.sdmidorductairai dssémbeg 388amcavay f 06 nmad dirf fidreran pnsobssi neef i I m
308, and in these holes 308a a part of the wiring pattern 302 is bent to
ent er t herrad atfioktiyhgoffhriee diovemaildnasemidendupbo i aeyv i300. cThe 1eitéd on
whi ch the three-dinensionally bent portions 309 are concave is filled with
a resin 3NPheRTd&] &aN D&t iBREOYEH eBYnfeanse &l e tHROVHPBEPELSSIdE,

b 320 . | the t - di [ | 1y bent ti Q I

detni1 Rty Ao O Bt 0 70 o408 T, 8% w30 rorhed 1 o
j ect f [ f [ [ i+ 308

onwhi ch O 1 PR AR o 1S PP ™ 181 75aRR,' IR oRls" g il

i nsul ati ngsdy g 3Hh thash imndrie ¥d ra ruPtdmer cadodounetln vhib soagghesive
312 interposed) the surface of the sem conductor chip 304 opposite to the

surface havi ng Neet ewddthriodes a3ha1es a@harmelta Thigni akesl wor ifbteerlyi kef) Bi8e

sem conductor, chip 304 and the surface of the insulating film
is inserted by plating, printing, or another method, and next
external connection terminals (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, it is possible to fil1l the via holes 30 with solder and

form the external connection terminals 11 in a single opera-



.1 0 JUN 2002 68 308 having the wiring pattern 302 are sealed with a res
316. In these variant exanples also, the wiring pattern 202 or 304 0sJUN 2[]02
formed on the surface of the insulating film 208 or 308 opposite to that
fromwhich the bunps 220 or 320 project, and therefore the wiring pattern
202 or 302 is not exposed to the ext erd %w Therefore, the application of
sol der redii9tn cd BB1SnTaBEd. OEVEME | GPRMRE Pastele ITomitdt idt tdeyivdes hoeshi ch
wire is used far bondi n‘?%fthe const ructi on can.be such as to have a stress

reli evi ng ¥unctiton? STt & ErR R NJHtO"Fl dhesspemBhs @f f |\f1rﬁ"éa10rf| eﬁoﬂdpé used
tenth duct d d Fi t
eni ar gt Rt Hat i gt bF rRa Vs Pl TS Tn EendBeah ilie (Fes sgt e

used int knpavn e %Q:qﬂl 0,

exanpl e, %ﬁeﬁgs spr ockgaéﬁo§ggpg7§ki ngwe Qell ra idtlgl) Oﬁﬁﬁ?ﬂ{"lggpa gr n§S174
correspondigly tRei RG1\Getual a pEaT C@?@Q?HWQ deMi£eg of Ofﬁ@dvqantnﬂwsw For
t he purposes of el ectroplating, of the wiring patterns 174 are

connect ed siodgitrheba1asd &ian bdakydot tlkeereaht erand haeaaed asoi rfare the
conventional case. It should be noted that Figs. 35 and 36 are seen from
the side extetinetl wcloansicrtiiog parménad sitsodderf baidd) Filg. ABTecoakeyponds
to a sectiion along the_line 37-37 in Fig, 36, and shows a sem conductcr

devi ce faBM:caQEHehsﬁﬂbd?ﬁl §TEaMm tar APRY 1?ﬁpé°17U‘e THé&2s &9 1eendifkt obY

| meul ati ng SR sth e el o SRBREE R, R RTLRTRCAElne ™ Bat B8 R 200,
69 170, angehebiney (IR PR UCﬁOnsCHoO@g@e%nﬂeEe%sa?gultet%nscﬁhw 184

is provided an ani sotropic conductin Wth th ni'sotropi c
conduct i n@ xfpleln®i3@6 40T Es PoBLYI s Pr ahectirmins daacohtrhputler ited Bt goR 174
and el ectrodes 183 of the sem conductor chip 182 are electrically

connect ed cotstte ofartiheasem coimalugliowe devbiodi .ment . The ani sotropi ¢ conducti ng
film186 is in tape forn) and as shown by the dot-dot-dash line in Fig. 35,
is applied overInt K8 1% Wakg paetks rehim o ange thiel apoaecitdont ppetivo af ong

the longit direction, The traces of the wirin attern 174 are al so
al'i gned alt g‘ leﬁ@SI 8fgRPdaithsl 16i FREPi bR Bfetﬁév?ﬂea\ &ﬁr?P%?‘yt é?)%”l?@r and

in o stral S*esfi TR TR0 O PRESEhR) CHARERR B SHIMAA Pl ALl
be noted phal idad,hi §oembRat Medlirinde tHd | 7o riRltliRm &4 'tﬁearéﬁ‘f‘gﬁﬁaﬁs a

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

In this casmnieetiovertdmei md Wy al 1t yheter des mf wder Wi oif ng heatdteirp, aréai s
preferable that an ani sotropic conducting filmw der than that of this
enbodi nenbeiingusontamiciadedst @ndsttine reffane stherhanekiciat aspec¢brihat t he
wiring pattern As shawn .in Fi 36 and 37, the wiring pattern 174 has
proj ecti ontd€172 1@@Hﬂé5tyed5tdn€'lr@@gle(9des 183, pads 176 for forning external

porti ons 178 and PODHAE Pe AL clHa faH, LR, Eiome 4 o BRaBEo985 0 1
bei ng_benteign t he, Pl &BYthe R ONcBhNbES i Bhanes ARTHa POr t10nard 78,

even if stress Is applied to the external connection termnals 188, this
stress carfobrmeahhsottedsemiicbhduoboe, devigeownsi fiabrdcad8d ithrmlgs {88 are

f ormed (~ 0 JUN 2002
steps of Figs. 12 and 13, but this is not a limitation.
For example, before the resin sealing step of Fig. 14
(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.



~0 in the insulating film 190, and the plane bent portions 192 are forned

to be floating within the holes 192, the plane bent portions 192 c4nl diiNbr2602
freely, and therefore the stress can be even nore so absorbed. It should be
noted that within the holes 192, it is preferable to provide a soft resin.

As the soft resin may be cited the redi:n used for the stress absorbing
portion 129t¢R t1%e seventh enbodiment. In Fig. 39 is shown a circuit board

1000 on which is_ nounte . senj condyct or deyigce 1i.00 to which the present
Fvention i o apthd oS EfaiRg ctPRLLG: 51868 BZ.81 8 e} SnBibsaa) Srghine
conpound e Ll Cui rd.10 i formed a
W ri ng pa tgerrr?]djg% %}rﬂef}ﬁrjpﬁ%dpep@){% fg&r{m%éést@egﬁﬁgd 1h ?S@i'tﬁaan_ yby
mechani cal ¢ gpaneed L &hilfs Wd igth RFFRICT ANdehAe ¢ caiP1al3 30 3RNeRLILAN
termnals of the sem conductor device 1100, the electrical” connection is
achieved. im ffgs toses ¢dmp betedontucFoy . deyi cendlA@tcRe@onsbauUGEedhgo as
to absorb strain generated by differences in thermal expansion with the
exterior, amd vweverndd Dwamsonduct or device 1100 is nounted on the circuit

board 1000 and thereafter, the reliability can be inproved. If appropriate
attention is phAY ¢OWhel Qi tihey BraW HESenPRbhdliBEoCUde\8 Wl ac@00T t KB

{mor oved. SUSRATAGT bd SaGeea Bha 2% THAnar g &1RASedn ALD O odABBd o
mproved. ' b i i o 58 cfled
1000 1 5 up TSRS R RO T Bl od BEERaq, Lh o 21kt FFR B B e

can be madmd@ide CHPAHIn WididtHde-6adeind eps gdeR{ere ef fective nounting
space can be made available, and it is possible to design for greater

functionality. It .sholdUi¢ Nndtednthads am thecibove cexamptonent epampided
with this circuit board 1000, Fig. 40 shows a notebook personal conputer
1200. It gHodlhe debraced 1onae Tt aef hbo kR Heber i ttiae arsiod @nadhaspve 18e
present invention to a seniconductgk,devi e, .but the present_invention can

be applieda% RARN sIRSGCER9DunPRE a8t eBwod 1avRtondnttheqlil IMngakr heRber
f t | t] tnals .in t ] duct devi

whether aciiFe B padla £ "hE” anrdaked UL EREm: a8, ST SAH Ry Bre

cited resifif S caGRAT { PhSe O JcﬁouPSgt?Hﬁé Ofah %‘d'hte%gﬁlg ! eHRThat Stfe

sensors, therm stors, varistors, variable resis tors, fuses. “As

ani sot r opigp-aTdugt itwd -NiayBrdga® itetnion olghe Ac¥enmhchprtent hapebadingnt s
may equal |y be used, as described in the first enbodi nent, an ani sotropic
conduct i n@ dedvediaye,r anndsottoopi ayeonaytéaqyp bhhds wsear. dn thssl adsag
adhesive. |In the seventh to tenth enbodi nents, the exanple is given of

proj ectionisf f BRfred @)@t hiSsiud@dbfahd | GEQURAE| Bd anel njayef . a deaekased for

the first enbodi.nent, .b nay. equally be forned on the electrodes of the
seni condudURPRIH 0 AT Agerat ST 3 YUt S SN difo o MEHIS - o
Wiring pattern in §p0LBRY el 8mBBdIREAR!, Qﬂeoeobﬁﬁrsgﬂtﬁfﬂd‘i‘gt ‘P{mﬁ@ﬁ gnand
insulating film but the wiring pattern may equally be forned on the
reverse sitde afg\vdresd nsidatongthe! imsandteagneatiad 10 et etiebs rpslesoof the

sem conductor chip by nmeans of through holes, bunp, or the liKke.
limitative, 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.
As described below, a can container may be used to

improve the heat radiation and reliability characteristics.

Second Embodiment

As shown in Fig. 20, not only the external connection



~ p JUN 2002 72 CLAIMS 1. Afilmcarrier tape conprising: a substr hf
material; a wiring pattern forned on one of the sides of the subst éUN 2002
material; and a stress relieving portion provided on the one of the sides

of the substrate material, in a region,corresponding to a position for
formng at | east an external connect] term nal and avoi ding a connection

portion oft@MReING 1§ nly! patn eihe ridit&lokfedti dihe dCa Wuh dénditlor xdledmarnt ,
o Thet 1SRRG T EEn Tha B DSOS $aI SR T hebniad @t e oregh ons o

projectio 3. | conduct or device conprising: a substrate materi al
havi ng a:qurﬁfﬁéﬁT%fh formed on one of surfaces of the substrate

material, and exfeffpl RBBERAGRE, (R8T 1! Enipr 15d18Nq3BBHARK §HIhaRe o0f

the substrate material; and a sem conductor el ement having el ectrodes on

one of thegrdaeesiwér tH®, send chodyst 94 ekesnat oveai dheneapl cohg asnefraces
of the substrate material and said one of the surfaces of the sem conduct or

el enent f &3 nglkatbr other cant lcoatadneai n sspesedga thatebeahehay inhige goiodi ng
pattern and the el ectrodes being connected through a conductive resin, and
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surface oftHda Suhdd afaigmaifertingl ICseahdp 15 GsIiblcRlically protected,
this is 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
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
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 in Fig. 20 the leads 54 may intersect the connection
portion with the aiuminum electrodes 21, and as in the first
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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bent portion; a sem conductor elenent facing the one of the surfacds of the
substrate material and having el ectrodes connected to the wiring pattern;

and an adhesion | ayer between the subsjrate material and the sem conduct or
element. 5. The seniconductorsgevice of“clgim3, in which the wiring

pattern has proj 8cBR¥RsCOBRe HBj EaNi GRS TANACT he e Midt (AfdLP Wit tortrect ed
th h th dyct | i T ] duct i f clambs,
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el ement, conductrve particles inc he “ani sotropic co tirve film
bei ng pressed between the projections and the el ectrodes, to achieve
conduction. 7. The sem conductor device of claim®6, in which the conductive
resin is pravideBmbodymenta regi on corresponding to the projections and the
el ectrodes and the vicinity thereof. 8. A sem conductor device conpri sing:
a substrate mat¥heal thaviemardsiof mapadersi Zeramal re aevely thiel & dess of
the substrate material, and external connection termnals projecp%gg from

anot her si 8ROWR 1M SUbst T atiherdiathegd ;ofsthadysi gad Ty iGap R td vilded
th f the,sid f th bst terial: i conduct | t
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pattern having a three .1 0 JUN luul 74
: stamping of the CSP end 31 shown by a dot-dot-dash T1ine), 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)
may be provided, and after the leads have been separated 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
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

Fig. 22 shows an embodiment of the present invention
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



di mensi onal |y bent portion entering the hole, and each of the external
connection termnals being formed on the three dinensionally bent pgrfi N 2002
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formed on one of the sides of the subgtg ate material ; and a stress
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Fig. 23 shows the interior of a camcorder incorporating

a mounted board having mounted the chip-size semiconductor
device (CSP) of the present invention.
A camcorder 43 incorporates two mounting substrates 37a

and 37b, and on each of the mounting substrates are mounted
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In Fig. 23, reference numeral 45 indicates a lens,
reference numeral 47 indicates a lens unit, reference numeral
49 indicates a battery box, and reference numeral 51 indicates
a battery.

In this way, since the semiconductor device (CSP) of the
present invention 1is chip size, it can be applied to
camcorders and other portable electronic instruments in which
compact and 1ightweight design is of the essence. Furthermore,
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

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

Over the whole surface of the film carrier tape
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
well-known technology. The anisotropic conducting film 1is
fabricated by the dispersion of particles having electrical

conductivity 1in an unhardened insulating adhesive (often
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particles may be distributed over the whole film (at low cost
because of the ease of fabrication), but may be concentrated
in the portion close to the projections 56a. In this case,
short-circuits caused by cohesion of particles in portions
other than the portion close to the projections 56a are
completely avoided, and as a result the reliability of the
finished 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
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
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
In general:

t 25 pum
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And therefore it is preferable that:

original thickness of conducting adhesive material 25 >

20 pm

In this way, since the conducting adhesive material
(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 likely 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 in 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 acdhesive 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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conducting paste. While an anisotropic conducting film is easy
to use, the materiais for forming into a film are restricted,
and it is therefore difficult to achieve a combination of high
reliability and 1low cost. From this point of view, an
anisotropic conducting adhesive or anisotropic conducting
paste can be in 1liquid or paste form, and therefore high
retiability and low cost can both be easily achieved. At the
point of use, in place of temporary attachment, they can be
applied to the whole surface of the film carrier tape by a
dispenser.

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
used, it must be used partially, to prevent adjacent aluminum

electrodes 21 from being short-circuited.

Process B

Next, as shown in Fig. 25, the aluminum electrodes
(bonding pads) 21 of the IC chip 15 are connected to the
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
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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case of an anisotropic conducting adhesive.

In this way, when seen in plan view, the same result is
obtained as in Fig. 18. In Fig. 18, the heavy line indicates
the IC chip 15. It should be noted that when a material having
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
to inject resin. Therefore, in this case the resin injection
hole (reference numeral 42 in Fig. 18) need not be formed. 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,
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 film also disappears, and in both cases
the die stamping of the polyimide tape is no longer required,
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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parts which are physically and chemically delicate are covered
by an anisotropic conducting film or anisotropic conducting
adhesive equivalent to an insulating resin, and therefore this
form can be handled as a semiconductor assembly.

As a variant example, in the step shown in Fig. 24, the
conducting adhesive material 25 having anisotropic conductivi-
ty may be applied by transfer or painting to the gap between
the projections 56a and aluminum electrodes 21, thus providing
conducting particies, 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-
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 liquid anisotropic conducting adhesive material may be
used. When a conducting paste is used, since after applying
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
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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Process C

Next, as shown in Fig. 26, the via holes 30 are filled
with a metal (nickel or the like) 98 by plating, printing, or
similar method, and next, the external connection terminals
(solder balls) 11 are formed. It should be noted that to
obtain height precision the via holes 30 are filled with a
metal such as nickel or the like, but from the point of view
of reducing the number of fabrication steps the via holes 30
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 leads 54 and the IC chip 15 are covered by an
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 is the advantage that the reliability is
improved. It should be noted that as described in the first
embodiment, in the step shown in Fig. 24 or the 1ike, 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.

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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with the conduct1ng adhesive material 25 a stress absorbing

component (soft segment or rubber or the 1ike), or by addition

to the resin forming the conducting adhesive material 25, the

above effect can be obtained. This effect can be obtained

whether the conducting adhesive material 25 is an anisotropic

conducting film or an anisotropic conducting adhesive.

It should be noted that 1in place of the conducting

adhesive material 25, if an insulating adhesive not including

conducting particles 1is used, the effect of preventing

corrosion of the leads 54 and reducing the amount of bubbles

is enhanced, and as a result the moisture resistance

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

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),

preferable a hardening resin is used. In more detail,

it is

it is

preferable to use an epoxy resin or the like which does not

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 in this case, since the 1leads 54 formed on the
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described embodiment.

In the above described first to sixth embodiments, an
example is described of using polyimide as the substrate
material, but other well-known materials such as PET, glass
epoxy, or the like may equally be used. Since a very high
temperature is not required for the 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
wiring pattern of the film carrier tape, but this may equailly
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
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

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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opposing sides, but as is well known may equally be formed on
four sides.

In more detail, the insulating film 114 is formed from a
polyimide resin or the like, and on one surface has a wiring
pattern 118 formed. In the insulating film 114 are formed a
plurality of holes 114a, and through these holes 114a external
connection terminals 116 are formed on the wiring pattern 118.
Therefore, the external connection terminals 116 are arranged
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
like, in a ball shape.

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
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
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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ing film 120 is pressed between the electrodes 113 and the
projections 118a, the metallic fine particles (conducting
particles) are pressed, and thus electrical conduction is
established between the two. When the anisotropic conducting
film 120 is used, electrical conductivity is established only
in the direction in which the metallic fine particles
(conducting particles) are pressed, and there 1is not
electrical conduction in 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.

In this embodiment, the anisotropic conducting fiim 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 gap formed between the insulating film 114 and the
semiconductor chip 112 is formed a stress absorbing portion
122. The stress absorbing portion 122 is formed by injecting
resin through a gel injection hole 124 formed in the insulat-
ing film 114,

As the resin forming the stress absorbing portion 122, is
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 1like may

be cited. By formation of the stress absorbing portion 122,



10 10 10! " 10% ()-&e)*+ : zI *P1l y&310% ()-m 10 10 10! Y4 109 ()- \f4p QKUN 2002
"109M& ()-!Y3"10%& ()-!Y3"10%& ()-: gd<-./zXJ<1ly& 10 10!Y "10%& ()
Y1098 ()-' 1Y "109K& ()-' 11

S9' 10% ()-! @S9 10%& ()-/0>v-sT51! 1 1@Y& () -1 ! 10%& ()-! 10%& ()-1! 10%& () -

e 10 Qa0 ) Mfﬁ"ad@l' A oh ) b 1028 b} 1028 Lo

575 e e b 7 ) 1 )

109& () - & 10%& Ngx A PYR@*p#9ncipal steps in the method of manufacture of
this embodiment of the semiconductor device 110 are described.
First, in the insulating film 114, holes 114a for providing
the external connection terminals 116 and a gel injection hole
124 are formed. Then a copper film is 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
is masked, and etching is carried out to reduce other portions
to a thin state. By removing the mask, the projections 118a
can be formed. |

On the insulating film, the anisotropic conducting film
120 is applied over the projections 118a. In more detail, when
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.

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
between the proijections 118a and the electrodes 113 can be
achieved.

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

between the insulating fiim 114 and the semiconductor chip
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the holes 114a, and ball-shaped external connection terminals
116 are formed.

J By means of these steps, the semiconductor device 110 can
be obtained. It should be noted that in this embodiment, 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-~

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
package, but normally the semiconductor devices will be
fabricated continuously (in tape form (integrally)). The
finished semiconductor device 130, as shown 1in Fig. 28C,
includes a semiconductor chip 132 and an insulating film 134,
and on the insuiating film 134 are formed external connection
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
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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As shown in Fig. 28A, a stress relieving portion 42 is

formed on the wiring pattern 138. In more detail, the stress

relieving portion 142 is provided only on the side of the

wiring pattern 138 of the insulating film 134, in the region

corresponding to the holes 134a and the vicinity thereof. The

stress relieving portion 142 is formed of a resin such as

Teflon, silicone, polyimide, or the like, and is applied by

painting or printing, or by application in tape form. As the

material of the stress relieving portion 142, the materials

| used in the seventh embodiment (polyimide resin, silicone

resin, silicone 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
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
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 is the anisotropic
conducting film 120 shown in Fig. 27.

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 fiim 134 is pressed onto the

semiconductor chip 132 so that the anisotropic conducting film
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projections 138a and electrodes 133 through the anisotropic
conducting film 140. Furthermore, as shown in Fig. 28C, solder
9 is provided through the holes 134a on the wiring pattern 138,
and ball-shaped external connection terminals 136 are formed.

According to the semiconductor device 130 fabricated by
the above process, stress applied to the external connection
terminals 136 can be absorbed by the stress relieving portion
142. Moreover, since the stress relieving portion 142 is
provided oniy in the region in which it is required to relieve
stress, materials costs can be kept down.

This embodiment may be varied as shown in Fig. 29. Fig.
29 shows a variant example corresponding to Fig. 28A.
Comparing Figs. 29 and 28A, the insulating fiim 134 and wiring
pattern 138 with the projections 138a are the same, but the
stress relieving portion 144 shown in Fig. 29 1is different
from the stress relieving portion 142 shown in Fig. 28A.

The stress relieving portion 142 shown in Fig. 28A is
formed individually in positions 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
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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rather than a localized manner, stress relieving can be even
more so achieved.

In this variant example again, the anisotropic conducting
film may equally be provided only in the vicinity of the
projections 138a forming the junction portion, as is the

anisotropic conducting film 120 shown in Fig. 27.

Ninth Embodiment

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. 31B, includes a
semiconductor chip 152 and insulating film 154, and on the
insulating fiilm 154 are formed external connection terminals
136. This semiconductor device 150 is fabricated as follows.

First, holes 154a are formed in a strip-shaped (before
cutting into 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
etching other portions relatively thinner, projections 158a
are formed. The projections 158a are, as for the projections
118a in the seventh embodiment, formed in positions
corresponding to electrodes 153 of a semiconductor chip 152.

Next, as shown in Fig. 30, the wiring pattern 158 1is
subjected to bending so that it enters the holes 154a, and
three-dimensionally bent portions 162 are formed. The
three-dimensionally bent portions 162 are bent in a rounded

manner, so that there is no concentration of deformation
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to form the three-dimensionally bent portions 162 one at a
time, but in this embodiment, the die 151 shown in Fig. 30 is
used. The die 151 has a plurality of projections 151a, and
allows a plurality of three-dimensionally bent portions 162 to
be formed simultaneously. Therefore, compared with the case in
which a single three-dimensionally bent portion 162 is formed,
the operation time is reduced, and the operation efficiency is
improved, and it is also easy to form 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.

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 into the holes 154a. Therefore, in order that the
ends 158b do not fall off inside the holes 154a, the height H
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
tolerance for the holes 154a and the pattern positioning

tolerance is considered, it is even more preferable that:
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In this way, when the three-dimensionally bent portions
162 are formed, falling off of the wiring pattern 158 can be
prevented.

It should be noted that 1if the uppermost surface
(outside) of the three~dimensionally bent portions 162 (the
lTower side in Fig. 30) is bent to a position equal to or less
than the lower surface of the insulating film 154 in Fig. 30,
then the three-dimensionally bent portions 162 do not project
from the insulating 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
effect can still be obtained. On the other hand, if the
three—-dimensionally bent portions 162 are formed to exceed the
insulating film 154 upper surface, more effective stress
absorption can be achieved.

Either before or after the process of forming the
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 layer 160 serves to adhere the insulating film
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 1layer 160 an
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anisotropic conducting film also has stress relieving proper-
ties. It should be noted that in place of the anisotropic
conducting film an anisotropic adhesive may be used.

Next, as shown in Fig. 31B, the insulating fiim 154 on
which the adhesive layer 160 is formed is applied to and
pressed onto the semiconductor chip 152. In more detail, the
insulating film 154 is pressed onto the semiconductor chip 152
so that the adhesive 1layer 160 being the anisotropic
conducting film is presséd between the projections 158a and
electrodes 153. In this way, there is conduction between the
projections 158a and electrodes 153 through the adhesive layer
160 being the anisotropic conducting film.

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
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
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 in an angular shape, although the
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32, on the concave side of the three-dimensionally bent
portions 162, a resin 163 is provided beforehand which is
softer than the anisotropic conducting film or anisotropic
conducting adhesive, and if the adhesive layer 160 is provided
the stress relieving function is improved. As the soft resin
may be cited the resin used for the stress absorbing portion
122 in the seventh embodiment.

The resin 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
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
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 equaily be applied if the two are
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 fiim 208, a stress
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absorbing layer 210 is formed, and this stress absorbing layer
210, through an adhesive 212, is adhered to the surface of the
semiconductor chip 204 opposite to that having the electrodes
214. The insulating film 208 has holes 208a formed. Through
these holes 208a, bumps 220 are formed on the wiring pattern
202. In more detail, bumps 220 are formed on the wiring
pattern 202 so as to project from the surface of the
insulating film 208 opposite to that of the wiring pattern
202. Then the periphery of the semiconductor chip 204 and the
surface of the insulating film 208 having the wiring pattern
202 are sealed with a resin 216.

Alternatively, 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
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 filied
with a resin 310 to achieve a stress relieving effect. On the
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 fiim 308 on
which the wiring pattern 302 is forked. Then on the surface of
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 1is adhered. Then the periphery of the

semiconductor chip 304 and the surface of the insulating film
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302 is formed on the surface of the insulating fiim 208 or 308

opposite to that from which the bumps 220 or 320 project, and

i therefore the wiring pattern 202 or 302 is not exposed to the

exterior. Therefore, the application of solder resist can be
omitted.

Even in these semiconductor devices in which wire is used

for bonding, the construction can be such as to have a stress

relieving function.

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
shown in Fig. 35 1s 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
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 1line 37-37 in
Fig. 36, and shows a semiconductcr device fabricated using
this film carrier tape 170. The semitonductor device 180 shown
in this figure comprises a semiconductor chip 182 and

insulating film 184 punched out from the film carrier tape
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174a of the wiring pattern 174 and electrodes 183 of the
semiconductor chip 182 are electrically connected, the same as
in the above embodiment.

The anisotropic conducting fiim 186 is in tape form, and
as shown by the dot-dot-dash line in Fig. 35, is applied over
the wiring pattern 174 to the film carrier tape 170 along the
longitudinal 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 film 186 in a straight line all of
the wiring pattern 174 can be covered. It should be noted that
in this embodiment, the wiring pattern 174 is arranged as a
row of paraliel 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.

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
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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absorbing portion 122 in the seventh embodiment.

In Fig. 39 is shown a circuit board 1000 on which is
mounted a semiconductor device 1100 to which the present
invention is applied. The circuit board 1000 generally uses an
organic compound board such as glass epoxy. On the circuit
board 1000 is formed a wiring pattern of for example copper to
form a desired circuit, and by mechanical connection of the
wiring pattern and the external connection terminals of the
semiconductor device 1100, the electrical connection 1is
achieved. In this case, the semiconductor device 1100 is
constructed so as to absorb strain generated by differences 1in
thermal expansion with the exterior, and when this semiconduc-
tor device 1100 is mounted on the circuit board 1000 and
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
a bare chip. 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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As an electronic instrument provided with this circuit

board 1000, Fig. 40 shows a notebook personal computer 1200.

It should be noted that the above described embodiments
apply the present invention to a semiconductor device, but the
present invention can be applied to any surface-mounted
electronic component requiring a number of external connection
terminals in the same way as a semiconductor device, whether
active or passive. As electronic components, for example, may
be cited resistors, capacitors, coils, oscillators, filters,
temperature sensors, thermistors, varistors, variable resis-
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,
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.

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

holes, bump, or the like.
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CLAIMS

1. A film carrier tape comprising:

a substrate material;

a wiring pattern formed on one of the sides of the substrate
material; and

a stress relieving portion provided on the one of the 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 connection to a semiconductor element, wherein a

conductive resin is provided at least on the connection portion.

2. The film carrier tape of claim 1, in which the connection portion is a
projection.
3. A semiconductor device comprising:

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

a semiconductor element having electrodes on one of the surfaces
of the semiconductor element, said one of the surfaces of the substrate
material and said one of the 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
semiconductor element in a region avoiding the electrodes, and only in a
region corresponding to the external connection terminals and the vicinity
thereof.

4. A semiconductor comprising:

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

plane bent portion bent along the surface of the substrate material, said



J 0 JUN 2002

73

substrate material having a hole in a region corresponding to the plane
bent portion;

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

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

5. The semiconductor device of claim 3, in which the wiring pattern
has projections, the projections and the electrodes being connected
through the conductive resin.

6. The semiconductor device of claim 5, in which the conductive resin
is an anisotropic conductive film, and is applied in planar form between
the substrate material and the semiconductor element, conductive
particles included in the anisotropic conductive film being pressed
between the projections and the electrodes, to achieve conduction.

7. The semiconductor device of claim 6, in which the conductive resin
is provided only in a region corresponding to the projections and the
electrodes and the vicinity thereof.

8. A semiconductor device comprising:

a substrate material having a wiring pattern formed on one of the
sides of the substrate material, and external connection terminals
projecting from another side of the substrate material;

stress relieving portion provided on the one of the sides of the
substrate material;

a semiconductor element provided in a position to sandwich with
the substrate material the stress relieving portion; and

a wire electrically connecting the wiring pattern and the
semiconductor element,
said substrate material having a hole in a region for forming each of the

external connection terminals, said wiring pattern having a three-
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dimensionally bent portion entering the hole, and each of the external
connection terminals being formed on the three dimensionally bent
portion.
9. A film carrier tape comprising:

a substrate material;

a wiring pattern formed on one of the sides of the substrate
material; and

a stress relieving portion provided on said one side 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 connection to a semiconductor element,

wherein the connection portion is a projection.



