;e3ei2£[\]@@ BV.T.cm@~ ~0 6 JUN 2002 ~~~~emm~ SEM CONDUCTCR DEV“EETQQQ 2002
METHOD OF MANUFACTURE THEREOF, ClI RCU T BOARD C I NSTRU 10
15 TECHNI CAL FI ELD The present invention rel afmﬂ”llml lmy"lconduct or device
and nethod of manufacture thereof, and to a circuif Board and an el ectronic

I nstrument. BACKGROUND ART In recent years, with the T ncreasing conpactness
of electronic instrunents, sem conductor device packages adapted to high

density nogpii CONBUETOR DIANRIEI AND MEMERNOOB MANY FAUTURESTHERESF OUHROUIT
packages such as a ball grid array (BG) and a chip scal e/ si ze package

(CSP) have been devel opeBOARD ANSUELECTROWIC! INGTRUMENGE, a substrate may
be used which has fornmed thereon an interconnect pattern for connection to
a sem conductor chip. In a surface nounting package, there is a requirenent
to prevent the formation of a gap between the sem conductor chip 20 and
substr at e, TEQHNTOAEeHUBRD i ngress of noisture. The present invention solves
this problens, and has as its objective the provision of a nethod of

manuf adt uri ng a BReipReRRRRY dNVURNL QN Zed ajesehbca RRkiGANANGH QR device

manuf actured by said nethod, of a circuit board and of an electronic 25

i nst r ument anA e HrE fe Maat £ gy eiihereofnd apdodace i S4¥guit board and

an electronic instrument.

BACKGROUND ART
10 In recent years, with the increasing compactness of
electronic instruments, semiconductor device packages adapted
to high density mounting are in demand. In response to this,
surface mounting packages such as a ball grid array (BGA) and
a chip scale/size package (CSP) have been developed. In a
15 surface mounting package, a substrate may be used which has
formed thereon an interconnect pattern for connection to a
semiconductor chip.
In a surface mounting package, there is a requirement to
prevent the formation of a gap between the semiconductor chip
20 and substrate, and subsequent ingress of moisture.
The present invention solves this problems, and has as
its objective the provision of a method of manufacturing a
semiconductor device and a semiconductor device manufactured
by said method, of a circuit board and of an electronic

25 instrument, having excellent reliability and productivity.

DISCLOSURE OF THE INVENTION T
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0~~~,:~S~~" 0. 2~s .~.a~z, 0~ | Al | A~~ob ~0 6 ~~N 2002 (1) A method o® UN 2002
manuf acturing a sem conduct or devi ce conprising: interposing an adh sﬁv%
bet ween a surface of a substrate on which an interconnect pattern is fornmed
and a surface of a sem conductor chip on which electrodes are fornmed and
appl yi ng pressure between said sem conductor chip and said substrate to
electrically connect said interconnect pattern and said el ectrodes and to
cover substantiall y(%_ll Of e drier dlr sMahagaceliriagd serdapnebsbaeLeli p

wi th said adhesive. Since the adhesive covers a substantial part of the
lateral surfacrwicd heomerisonguctor chip, not only is the sem conductor
chip protected from nechani cal damage, but water can al so be prevented from
reachi ng the el ectrodeserposhig@r basiadhaesivdebperavent ed. sG2¥ate tdf s aret hod
of manufacturing a sem conductor device, the adhesive may be provided in
the step of | gty sai dwhbidilesane iatt erddrnirdatessagteaneri st hformkel

i nterval between the sem conductor chip and the substrate after the step of
appl yi ng pressuce, andsbefapeecadfoud bspmidonidmcteni caidyct orn chwbhibh
appl yi ng pressure between the sem conductor chip and the substrate in the
step of appl yiedgrredes eare formed; pagdJUN 2002 (3) In this nethod of

manuf acturi ng a sem conduct or devi ce, the adhesive may be forned so as to
cover all of the | attdiRAYiNG f BRECBFUERe ?éﬁﬁééﬁduéﬁﬁgxﬂﬁﬁﬂl%9§dpﬁt95is

met hod of manufacturi a .sem conductor .devige, the jnterconnegt pattern
and the el ect (G RY BE 18 cRIPTLARES Sohrblt St bR LhhdGERNsS hab frEl es

di d i h dhesive. Si he i r h
ol aotr odes. ar & GRS T ,PEBRRER: B1Dy 10 TORGEECIVE BAP (% ceover

sem conduct of ARdamean e TBINT apir o Diago et hodubauLRo excel Lenl

reliability and pro Vi ) I'n this nethod of manuracturing a

sem conduct or [devicchalReieF echiie wier 9hidnhehp9si8y said adhesive, the
adhesive may be previously disposed on the surface of the sem conductor

chip on which the &iendd oghre achddirvedco(8rs! & tHhisst@itogl opart of

manuf acturing a sem conductor device, before the step of interposing said
adhesi ve, thethdghedinterady berpaeei cufS| ythei spemédonduthersuchape ohothe
substrate on which the interconnect pattern is formed. (7) In this nethod
of manufacturiondya 3is ' thep Gerdnagbhreni cohdict oproeetcted t héramhesi ve
may include a shading material. Since the adhesive includes, a shading
material, |igRecdanis@albr &paa0ed f PB r'edk®T nFaheadspPf e dfrefented

sem conduct or chi p havi t he el ectrodes, . and socpalfunctton of the
seni conduct or &9 EﬁﬁcggnﬁreggﬁteﬁﬂeCtIOdes' and corrosion can be

prevented.

(2) 1In this method of manufacturing a
semiconductor device, the adhesive may be provided in
the step of interposing said adhesive at a thickness
greater than the interval between the semiconductor
chip and the substrate after the step of applying
pressure, and be spread out beyond the semiconductor
chip by applying pressure between the semiconductor
chip and the substrate in the step of applying

pressure.



(8) A seniconductor devise of the present invention conprises a 06 JUN 2002
Sem conduct or chip having el ectrodes, a substrate having an interconnéct
pattern, and an adhesive: wherein the electrodes and the interconnect

pattern are electrically connected; and wherein the adhesive is interposed
between a surface of the substrate on which the interconnect pattern is

formed and a surface of said sem conductor chip on which the el ectrodes axe

formed, so as to coygg sg{.‘lstaq:tl.jd-ﬁ:l> ly adingf a lat er%aﬂlf;@g@r_@%gsai dy

sem conductor chip. Since the adhesive covers at least a part of "a | atera

surface of thesspitbeRRALELLT deRiRe,! 9eS BHONAHC Ly OB PEbEnBHOLRC LI from
mechani cal damage. Additionally, since the sem conductor chip is covered by

the adhesive agofarcdiasr a ROgitiop ra/pd e flaearkhe esgetsedes.omat ath&an be
prevented fromreaching the el ectrodes, and corrosion of the el ectrodes can
be prevented. demi€ofiddbe¥rtuhlip(9) In this sem conductor device, the
adhesi ve may be forned so as to cover all of the |ateral surface of the

sem conductor chip. (10) In this sem conductor device, conductive particles
may be dispersed in the adhesive to form an ani sotropic conductive

mat eri al. Since the(#htefsonnddtispat trebhadd elodct r o actwrengrica |y
connected by the anisotropic conductive material, the reliability and
productivity asemigerdneher deyjicenm tthies xRt orralehete, ande the

ani sotropi ¢ conductive material may be prqvided to cover the interconnect
pattern in itsCEREFFREGS Pa¥) ben elificd SR Ih RRARMCRY i ¥, CPREVSIASS ve
may i ncl ude a shading material . gincethhe hesi ve includes a shadi ng
material, |igR2Eahches pRLvBRFEaSt FBm 5h5ﬁﬁﬁﬁlﬁﬁé surface of the

sem conductor chip é‘%&ggtkgeiﬁki%g%%?x%t %!deéeormaﬁé’%é 08, 8L+ 1%

sem conductor chip Tan be preventeéd. sem conduct or “dévice accor di ng

to the present_jnvengi | fac he oV cri 5
, p p JUN 2002 é;114 %i%t.’gﬁg%ﬁ(’l}git tgtl()sgl?l %%(:C%)rdik%g to the p?ggg{r:l{t%ttq%

invention, 5 therabovesdeaciddiatSRIIGBEUGERL cHeHatE Bs MRHNERBL Ut AN
el ectronic instrunment according to the present invention has the

above-descri basly ci rcui meltoridd. €a@hngn t BkgelRlhdd okelmabiadtyr i ngnal

sem conduct or device, interposing an adhesive between a surface of a
substrate on wraduaniviterconnect pattern is fornmed and a surface of a
sem conductor chip on which electrodes are forned. The adhesive provided on
the substrate in a region is larger than a region in which the

sem conductor chip is mounted. Pressure is _applied between the

seni conductor chip &Y tFRR subdisat e, Meehetect Pfcal MARiRRIUriME 2

i nterconnect pattern and the el ectrodes, and to cover at_least a part of a
: at er al surfag%erﬂ)]fc?rh‘gugﬁ?ﬁc&‘?aﬂtﬁedr dleﬁFBrﬁ/i 'S 5%;?1% & o*nFﬁEpagﬁggi ve

provi ded on the, subskiale ! ey OLLQR 0L, LS, ANSSLYE: oyl Do R LBLglness

greater than an Tnterva et ween € sem conauct or Ip an

i nterconnect pa{tehd Qi kleeS YISl eseﬁ%Z%né‘uéegiﬁC%ﬂngth wevigecqt the

present invention conprises a sem conductor chip havin
electrodes are formed.

(6) In this method of manufacturing a
semiconductor device, before the step of interposing
said adhesive, the adhesive may be previously disposed
on the surface of the substrate on which the

interconnect pattern is formed.

(7) In this method of manufacturing a

3



5a 0 6 JUN 2002 el ectrodes, a substrate having an interconnect pa@t er@ 2002
the interconnect pattern electrically connected to the el ectrodes: . ﬁh ”
adhesive: wherein a portion of the adhesive covering at |east a part of a

| ateral surface of the sem conductor chip, wherein the portion of the
adhesi ve having a thickness greater than an interval between the

sem conduct or chip and the interconnect pattern on said substrate, and

wherein the adhas¥endsctormedebYcalepenef afdriysivd errﬁ’ﬁ%i ngnEhagedhesi ve
bet ween the substrate and the sem conductor chip, the adhesive provided on

t he substrate gma@aﬁ§gh9ﬂe£@éger than a region in which said sem conduct or
chip is nounted, applying pressure between the sem conductor chip and the
substrate. BRI EF DESGRIETHEAN GdAdE RAMNEGSdegsa IshddinD slewrd argt hod

of manufacturing a sem conductor device in accordance with a first
reference techhnighie rcehatbergptrevendtegr eSeomn imeasitinan: tkegsuXaeed oXB show
a nodification of the first reference technique: Figs . 3A and 3B show a
met hod of manuwhet aemagoadyeirorornehite ohadénigcechien adeckdades wiamd assecond
reference technique relating to the present invention: 5b 0 6 JUN 2002
Figs. 4A and MR LHBEELeRt hAE of thenuf eMdCORGUE i cehdiict ofadlevi b€ i n
accordance with a third reference technique relating to the present

i nvention; Fi RFeERERY- 5B show a nethod of manufacturing a sem conduct or
device in accordance with an enbodi ment of the present invention; Fig. 6
shows a circuit board on which is nounted a sem conductor device in

accordance with theb angingg&i%%n&ﬂﬁﬂghgseggvkggentégn;tﬁﬂp F%gésgn%homs
an electronic instr nt™ having a
invention comprises a semiconductor chip having
electrodes, a substrate having an interconnect
pattern, and an adhesive;
wherein the electrodes and the interconnect
pattern are electrically connected; and
wherein the adhesive is interposed between a
surface of the substrate on which the interconnect
pattern is formed and a surface of sald semiconductor
chip on which the electrodes are formed, so as to
cover substantially all of a lateral surface of said
semiconductor chip.

Since the adhesive covers at least a part of a
lateral surface of the semiconductor chip, the
semiconductor <chip is protected from mechanical
damage. Additionally, since the semiconductor chip is
covered by the adhesive as far as a position remote
from the electrodes, water can be prevented from

reaching the electrodes, and corrosion of the

electrodes can be prevented.

4



circuit 5c 0 6 JUN 2002 board on which is nmounted a sem conductor_devjce,
in accordance with the enbodi nent of the present invention. BEST vcbib dbﬁ 2002
CARRYI NG QUT THE I NVENTION 5 A preferred enbodi nent of the present

invention will be described, with reference to the drawings . An enbodi nent

of the present invention is shown in Figs. 5A and 5B. There are al so sone
reference techni ques which can be applied to the enbodi nent of the present
invention. 10 First Reference Technique A nethod of manufacturing a

sem conductor device in accordance with the first reference technique is
shown in Figs. | AteofD. 1hn dHiis sehécencadteahndguecen et adhestide s

used 15 which has an interconnect pattern 10 fornmed on at | east one surface
18, as shown imayi e | Aorftesl ssbst aat et¢2 cmyebe @all | ef bithesubattreatal

formed of an organic material, a netal substrate forned of an inorganic
material, or aswofidc@adcfohhef semésendastarf Iadiithbl e substrate 20 nmay be used

a tape carrier. If the electric conductivity of the substrate 12 is high,

an insulating filmis forned between the substrate 12 and the interconnect
pattern 10 and on |nner surfaces of through holes 14. In addition, the

insulating film may(&P5o0lBe FB#ﬁed%ﬁ$%¥%ﬂﬁ?%ﬁ%Fofd?ﬁbc%ubsFPQFEQﬁkﬁ%lte

to 25 the surface on which th t.erconne tern,10 s for
t hrough hol es B2 &l ¢8r nEaY| et ésgl?t’fsgtercgtléparf‘ AEEHEYT nF8n§8ﬁﬁ'e&n

pattern 10 is forned on.t te ri.-ng 6 0 6 JUN 2002 the
t hr ough hol es ﬁﬁ-sfgﬁﬂglﬁ7c?8§u8x%§ n3P %%ﬁgclrodes are forned over the

through hol es 14, FogpRES ¥nd NAAAGHINACT AR La A0188L3QIRP! ©

conductive materi al as one exanpl e
are electrically connected Dby the anisotropic

conductive material, the reliability and productivity

are excellent.

(11) In this semiconductor device, the
anisotropic conductive material may be provided to

cover the interconnect pattern in its entirety.

(12) In this semiconductor device, the adhesive
may include a shading material.

Since the adhesive includes a shading material,
light can be prevented from reaching the surface of
the semiconductor chip having the electrodes, and so
malfunction of the semiconductor chip <can Dbe

prevented.

(13) A semiconductor devide according to the

present invention is manufactured by the above-

described method.



5 an‘adhesive, is provided on a thus obtained substrate 12. In the
description that follows, an anisotropic conductive nmaterial is giﬁbﬁ AuNéWGZ
exanpl e of an adhesive. The ani sotropic conductive naterial 16 conprises an
adhesive (binder) in which are di spersed conductive particles (conductive
filler), and in 10 sone cases a dispersant is added. The ani sotropic
conductive material 16 could be previously forned as a sheet that is
affixed to the substrate 12, or it could equally well be provided as a
liquid on the substrate 12. The ani sotropi c conductive material 16 may be
provided to be largets4ihan a tirface: 2o8fd1BcecsdTngOEBICERE SlHab e ON
whi ch el ectrodes 22 are provided, or may be provided in a quantity to be
smal l er than theventiene 24,thdeabcospdessedbed aseriicepdedtopuddwEyand t he
surface 24. Alternatively, the anisotropic conductive material 16 may be
provi ded on t hessmofated24 of the sem conductor chip 20, 20 in a quantity
to be conpressed so as to spread out beyond the surface 24. It should be
noted that even if an adhesive not including conductive particles is used,
the el ectrodes 22 and interconnect pattern 10 can be electrically
connected. In this féPerBAceetechrerie, Wnsthaimeniet AP RHNG| V@ | S5 used
as the anisotropic conduyctive material, and the ani sotropic _conductiyve
material 16 mBEeeRRRer INNEPGdERa $R&di i ematal e —decr BP8RadFAg Chetter i al
can be used, for exanple, 7 0 6 JUN 2002 a bl ack dye or bl ack pignent

di spersed in &P esive resin. As the adhesive nmay be used a thernosetting
adhesive as typified by an epoxy type, or a photocurabl e adhesive as
typified by an epoxy or acrylate type. Further, the type of 5 adhesive

cured by electron b a r.opl i th nalrﬁgnﬁg e of
p ?9§L géed.kpﬁsthgﬁﬁﬁwéa( 8 ég?§£%. adﬁbsive

adhesive may equal |y I _ ow ng description,
other than thesdpseshdastbs Wedcel,Nei ¥ OMbSs DRy ObnenRirls Shoubdtheen

substituted in place of the application of heat or pressure.
a surface of a substrate on which an interconnect
pattern is formed and a surface of a semiconductor
chip on which electrodes are formed. The adhesive
provided on the substrate in a region is larger than a
region in which the semiconductor chip is mounted.
Pressure 1is applied between the semiconductor
chip and the substrate, to electrically connect the
interconnect pattern and the electrodes, and to cover
at least a part of a lateral surface of the
semiconductor chip with a portion of the adhesive
provided on the substrate, the portion of the adhesive
having a thickness greater than an interval between

the semiconductor chip and the interconnect pattern on

the substrate.

(17) A semiconductor device o©of the present

invention comprises a semiconductor chip having

S5a



10 Next, the sem conductor chip 20 is nounted on the anisotropic cgpgugbhwmuz
mat eérial 16, for exanple. In nore detail, the sem conductor chip 2 S
nount ed such that the surface 24 of the sem conductor chip 20 on which the

el ectrodes 22 are forned faces the anisotropic conductive material 16.

Mor eover, 15 the sem conductor chip 20 is disposed so that the each

el ectrode 22 is positioned over a land (not shown in the figures) for

connection of ghgcelegbsodesat o duksst s COmaRaGIingPat G N 1Bteklboniube be
noted that the sem conductor chip 20 may have the el ectrodes 22 fornmed on

two edges onl ypa®tefRY hav@et he i2@ ARpinRdes atosprd oBlbewuriedaasy The
el ectrodes 22 are commonly in the formof projections made of gold, sol der
or the like preyhfedtea abuthaugilpadsodelheagldectrodes 22 may be forned on
the interconnect pattern 10 side in the formof such projections or
projections fornmed by stibbsngethe interconnect 25 pattern 10. Hy neans of
t he above process, the anisotropic conductive material 16 is positioned
bet ween t he surfacewRdreint e @ortiens ¢OEN 092 asthsioreluctoyrewilip 20 on
whi ch the el ectrodes 22 are formed and the surface 18 of the substrate 12
on which the ih¢@stoaneartpaft ar Aaternad rorfare £F i ghaoseyicprAugday to
press a surface 26 of the sem conductor chip 20 which is opposite to the
surface 5 24 off'iWhich the el ectrodes 22 are formed such that the

sem conduct or chi O is,subjected to pressure._int di,rection .of the
Substrate 19 At orHiRTELRy LiF cdinic dhy G G5 | BATEEEen had PY | 3

sem conduct or ghi and subst 12. Even_if_the ani.sotrop
conductive mat'® Jrglfg%%sas gté:%%gghligsi%lgéﬁs o pr%)r\ll}:%]é‘éag\lli t%ient“ﬁeen ar %’geof t he
surface 24' of ‘ ! ctar: chi 0 he ; i S ses it to
spread out bef%%ﬁl?ﬁ£a§§€ gcéQ%%? é;ng%SOlﬁggggﬁgfﬁfgfn P%ﬁ%ggér%EQ, and

applies heat to,idesgesteopducipg chip 20. It should be noted that
considering the requirenent as far as possible to apply heat 15 also to the

spread out portion wiet&tn abhsotkibleisd veonIctbyretiabyr istdepld, of hafkieg 30
used preferably has a greater plan area than the plan area of the

sem conduct or Thter@dsihg thesadhgsikeabetarematiley b stpmtedand the

peri phery of the sem conductor chip 20. 20 Thus, as shown in Fig. 1H, the
el ectrodes 22 s¥mid¢endesteondobipr chhp 20dhesitvee ipravricdadheceonpathern 10
are electrically connected through the conductive particles of the,

ani sot ropi ¢ cofHRREFIEe ndferd aFegéon ARGIRN n§heB tahi segéper diteWhééhni que,
since the interconnect pattern 10 and e ectrodes 22 25 are electrically

connect ed thr t ReMARPREPFLREC utt | PRUREEEY | APPIY NG SBRFESHESC or

devi ce can be ;manuf act ur ed_by. thod _of excell.ent reliability and
producti vi ty. égkween Hié sgﬁlgoggucggr chip &ha t%e subStrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1D show a method of manufacturing a
semiconductor device 1in accordance with a first
reference technique relating to the present invention;

Figs. 2A and 2B show a modification of the first
reference technique;

Figs. 3A and 3B show a method of manufacturing a
semiconductor device in accordance with a second

reference technigque relating to the present invention;

5b



0 6 JUN 2002 Since heat is applied to the sem conductor chip 20 by the jiU%l
30, the anisotropic conductive material 16 is cured in the region of0 6 2002
contact with the sem conductor chip 20. In the region not contacting the

sem conductor chip 20 or the region apart 5 fromthe sem conductor chip 20,
heat does not reach the anisotropic conductive material 16, so that the

curing is inconplete. The curing of these regions is carried out in the
following step. As phoun WA B M sighdal mddroy OGAdeabtibngng 10
around the periphery t he tahrough holes 14 in the substrate 12. cream

sol der or the ddkecoMiubeodSedicha deor M hea8ebdghndd b iR NtaANgthird
Alternatively, pre-fornmed solder balls my be nounted in the

above- descri bege poséhtONtedhfigabderld4ing themnkeaireddrt anwdhovosatep,
and solder 15 balls 36 are formed as shown in Fig. 1D. The solder balls 36
function as externarigsecbRrodes .58 nslidw sar ekthwdsteh, mawwifastyrihg sol der
34 but also the anisotropic conductive material 16 is heated. This heat
cures the regisemsioindhetani setriage circoadoctdarcantvartinal arl 6embpdimene not
yet cured. That is to say, 20 of the anisotropic conductive material 16,
the regi on notofothecriragenheinvantadndact or chip 20 or the region apart
fromthe sem conductor chip 20, is cured in the reflow step of formng the
sol der balls 36. |Fi%ie Phgboulst & rrebr skt chpatdt o advidte is @Pﬁé@e@%e 25
whol e of the anisotrgpic conductive nmaterial 16 is cured, the possibility
of the ani sot ropi SeFGTRRAIGFEat 8FVACe16 R ouFcordance  with  the

embodiment of the present invention; and
Fig. 7 shows an electronic instrument having a

circuit

5¢



the sem conductor chip 20 coning apart fromthe substrate 12 10 ~Ch% %’W 2002

1wl and allowing the ingress of water, |leading to mgration of the

i nterconnect pattern 10 is prevented. Since the whole of the anisotropic
conductive material 16 is cured, the inclusion of water within the

ani sotropi c conductive material 16 can also 5 be prevented. Further in the
sem conduct or device 1, since the el ectrodes 22 provided on the surface 24
of the SemhsaBAUGhnidH As2odhEed Y Yeitl AR ANUBYIEAPLE SR,
material 1 Irch includes a shading material, Ti1ght can be prevented from
10 reachi ng:thi u ; Ther u j QJn t he sem conduct or
chip 20 cagl%g %ng%&‘?gg}%%f‘gsb%z,%&% géwgfﬁo%cﬁ?ﬁl?zﬁﬁ ons of the first
reference technique. In these nodifications, the structure which is the
sane as in the first reference technique is indicated by the 15 sane
reference peR®r AODE 208 CARRYING QOTOfrHENINVENTUGNIr € and the effect of
this structure is omtted. The sane is true for the followi ng. The step
shown i% Fig. 2Aacpreberradréemisbdinierst toeff thieepsespnafl ikvgntiGnanill beeor e
the step of Fig. 1C. In nore detail, 20 of the anisotropic conductive

mat eri al 18estirébedgiwitnate ferenaet todhehdrawmingsndin tembastiiner20odinche he
region apart fromthe sem conductor chip 20, are heated by a heating jig
38. The heRrreagnti gneentiopr s swy iy d\igfed SA endaSRentlierei axe |ahar 39
formed of Teflon or the |ike having high nonadhesive 25 Eroperti es to the
ani sot r opi §owgRkeyenceahechnanues whgh canke aprdprd tt the emhedingnt o
that uncured ani sotropi ¢ ¢conductive material 16 does not adhere thereto.

Al ter nati veEfythe1Pregept yaven3iPRe nonadhesi ve | ayer 39 may be provi ded on
t he anjr&otropi c conductive material 16 that is an exanple of an adhesive.
Furt her, the anisotropic conductive material 16 as an exanple of an

adhesi ve rrgxrgg HS?E?Q;;Q& @elggxﬂ-iﬁggt act nmethod. By this 5 neans, of the

ani sotropi c-conductrve nat er t he regi on not contacting the

sem conduct or  Chip e njd 69_%569%981:69%? f Ofiemh oGl €8P eV AbeC P 20

can be cured. In place of a jig, a hot ai blower or optical heater capable

of |ocalizgdcBeahnbe with Rhelsefst e filreiditievdhniquesi s kaewn infrilys 2B,
after the step of Fig. 1B and before the step of Fig. 1C, a reflow step may

be carri edlautotIp el Bt tthicalref etenaec teehndgaet,r ansabsbrpteeh? ¥ ubead i nct
fromthe sem conductor chip 20 to the interconnect pattern 10. By neans of
t hi s rHi | owhdchphasf anhén&erirsonnepic patterat il¥e foamest om @At IBasthenegi on
not contacti n% the sem conductor chip 20 and the region apart fromthe
sem conductBriageplBo As EbawadiBnHigurdd. It should be noted that as the
el ectroni c conponent 40 may be_cited for exanple a resistor, capacitor

't X: e

coi |, oscillator Thej $RRSLrata Le FAY S dhdoheXike FURSHrate, faymgad ofy’

vari abl e resistor,.or fus . .
an organic ma er1§1, a metal substrate formed of an inorganic

material, or a combination of these. As a flexible substrate

20 may be used a tape carrier. If the electric conductivity of the
substrate 12 is high, an insulating film is formed between the
substrate 12 and the interconnect pattern 10 and on inner
surfaces of through holes 14. In addition, the insulating film

may also be formed on a surface of the substrate opposite to

25 the surface on which the interconnect pattern 10 is formed.
The through holes 14 are formed in the substrate 12, and

the interconnect pattern 10 is formed on the substrate, covering



Accor'ding’'to these nodifications, all of the anisotropic conductive

material 16 can be cured, and the possibility of the anisotropic conﬂitﬁctJiUNeznuz
material 16 coming apart fromthe substrate 12 and allowi ng the ingress of
water, leading to 25 mgration of the interconnect pattern 10 can be
prevented. Since the whole of the anisotropic conductive material 16 is

cured, the inclusion of water can al so be prevented. 12 0 6 JUN 2002

f he ab d i , Lth b i h i
' wii ch (90 SR EOEP B RBLEBnd et AAPIRCDT | E0F 18¥ bSTREL oR L EARRRES oAz
dhesi ds b t ] t hj i S.ref

Cechni que RO Shvaioahd RBrRHET RATEE 28, cot Ry, of, FL AR eEERGRes

surface 02@@5 ﬁhfosubstrate 12, but is not limted to this, and a
doubl e- si d&d" T At erconnect substrate or multi-| ayer interconnect may be

used. In this caspariBotreftobodhaaesatmeabaies ins [ B8 heuiahiid g3, 10

sol der balls nmay be forne nds provi on the surface opposite to

that op WhiehhdHes 588 N PIdwidédlich I8 tiRIg bdta ied ls¥bR t¥fateohger 1hal |'s
ot her conductive projections may be used. The connection between the

sem conducike iserdptildic tuBEt r abelowy , baart aaniedtidpily wohdubendeny.
These observations 15 apply equally to the following. In this reference

t echni que,matdr tall Visagitiennms aint ergmplibest wa, adhes iveo Tie anisotropie
conductive material 16 being an exanple of a thernoplastic adhesive may be
used. A t heonbhpttabve maddindsly @ 6ceomprises danedhegiveo(bhnde2) in which

Al ternatively, an adhesive which can be hardened by radi ati on such as

ul t ravi ol earergyisperseddcordngtipgl paxt teles ((Fonductd vieofLdhpRY, ek dnd

Ref erence Techni que 25 A nethod of, manufacturing a sem cqonduct or device in
accor dnc SR (FaFRS f AIFPeIS AN e addedhi dhe PRISREKRPIS FPdugkiyed 3B.

Thi f I [ L i ed t follqow 3 6 ~uN f
(he 11 rot TR LA St BT apreuehecornedia9 8 sheen toarpapeiiged | O
t echni o+ all ow f t he st f. Fig. th i i
01, d Q@ AL 43 1, SR T Sy, U PR s
and cut by, a; § ﬁi‘ﬁ' o eRE %%bts(h:%t? zgy sl gt | o 4 HOES i@aeohgﬁctive .
sem conduct or ip 20, as shown in Fig. 3A yielding a Reni conductor devi ce
2 shown i nndtidkia3B-167RRAyC et E%v&a@as&sx)@oxaf@it@daﬂ helsRirFacan@4agy¥ ot her

avai | abl e cutting neans "and hol di ng neans can be applied. Since the
subst n8t e al Zdnfidvriductor chip 20 on which electrodes 22 are provided,
or may be provided in a quantity to be smaller than the surface
24, then compressed so as to spread out beyond the surface 24.
Alternatively, the anisotropic conductive material 16
may be provided on the surface 24 of the semiconductor chip 20,
20 in a guantity to be compressed so as to spread out beyond the
surface 24. It should be noted that even if an adhesive not
including conductive particles is used, the electrodes 22 and

interconnect pattern 10 can be electrically connected.

In this reference technique, a thermosetting adhesive is
25 used as the anisotropic conductive material, and the

anisotropic conductive material 16 may further include a

shadingmaterial. As a shadingmaterial can be used, for example,



10 together with the anisotropic conductive material 16, the cut thgg$gp 702
the two is coplanar, and the entire surface of the substrate 12 is ¢ Q@

by the anisotropic conductive material 16. Therefore, the interconnect

pattern 10 is not exposed, and noisture is prevented fromreaching the

I nterconnect pattern 15 10 and causing mgration. According to this

reference techni que, since the anisotropic conductive material 16 is cut,

R B T HE R NN S Ty S e,
respect 20 to the 500 GORUUSLU B Be20eld 9 difNdiSdnd Lot g noted

that this refer n—exanpl e he "ani sott opi ¢ conducti ve

terial . b [ t t I
Moo pUyBLEi QY By’ A dgoRy R9pEl! Jf ' & phidRoRRrapldtaestvel fs |

| d bal 25. , i j ft ) t hi
sol der ba %ﬁ dbf‘sarltn g%‘ﬁzﬁfsbi Aé_rgiaksaﬁyge. partherseeheondpet e chip

20 has bee on otropit conductive material 16. wever, the

ani sot KOPi £q kOIS tdEed Bl d Fdc thon Dt drall ¥hédmopladtidN (‘thetthagur ed
at least in the region of contact with the sem conductor chip 20. In this

case, N spagids on Ngyple 6 hadriBicendagtegualliybe@snil Initdiedoadowipat tern
10 can be prevented. If the anisotropic conductive material 16 is cured
rat her thadestweipteib®, iif tane adhestivenothetr hehanttherwosetitimg ispasetli,on
will be easier. It should be noted that when the substrate 12 is cut, the
whol e of ttiee gicsditsiom ©fc enéxrgy sbomitlebeasulist Heured ain gdage @fotthen
adhesi ve may be cured in a single operation. For exanple, when the

el ect r odesappl tatien sefi keatiuer oPrefsPreo and the 10 interconnect pattern

10 are electrically connected, heat may be applied or cooli ng applied to
the wll e of t hd'efk sothEpi TEREFAMARFLRr m@PdH a?0 16 %eMAYNER eéﬁpltgeof an

adnesTve. MMEDL % LOEL IR LIS SRR 13 e oy nb . TP mB5e BT
g;t ngg%gngqﬁeg%ein\elxg??noyud&%xo rchcihpl QOZQ.S :ﬁé&ﬁ%@étéx}’&k ythﬁ? actﬂé"%u@é&e 2qpp| I ed
of the semiconductor chip 20 on which the electrodes 22 are
formed faces the anisotropic conductive material 16. Moreover,
15 the semiconductor chip 20 is disposed so that the each electrode
22 is positioned over a land (not shown in the figures) for
connection of the electrodes to the interconnect pattern 10.
It should be noted that the semiconductor chip 20 may have the
electrodes 22 formed on two edges only, or may have the
20 electrodes 22 formed on four edges. The electrodes 22 are
commonly in the form of projections made of gold, solder or the
like provided on aluminum pads. The electrodes 22 may be formed
on the interconnect pattern 10 side in the form of such
projections or projections formed by etching the interconnect
25 pattern 10.

By means of the above process, the anisotropic conductive

material 16 is positioned between the surface 24 of the



Third Reference Technique A method of manufacturing a semiconductor gdgvii 2002
in 20 accordance with the third reference technique is shown in Figs .| 4A

and 4B. In this reference technique, the substrate 12 of the first

reference technique is used, and on the substrate 12 is formed a protective

| ayer 50. The protective layer 50 is such as to cover the interconnect
pattern 10, preventing contact with 25 water, and for exanpl e sol der resi st

IrgIlgIe)?hIIﬁ%gﬂng’[endt?‘I&F 7% i B AT BT vRIGhi S BB TR A A EQEmed A0E 8
2002 chip 20 i : Y. gon 52
chip h%gﬁ%%%ﬁﬁgagg %E%O$HF%EE§E8.13 852?ﬁlbﬁ {Res ?Fféﬁhﬁéaton

is larger € SEém con or chirp 2 avi ng the

| ectrod , i £ hj i i 0B (52t '
i o ngs) PREEeEIN A0t orOThadT & LB o0ge Plen JEa (Gt brensnd erddee i
20 are forzraeggga}% ?%g%%‘ﬁ%%gcg?ﬂﬁtzto%ﬁiéﬁ-i_s%bgbgatev@ Yheterpaoeective

| ayer 50 ray to avol east portions for electrical connection

Lo thesel oql rgfe AT thee SRUGRMLE op e 2ornda ssdh athahisithee 12
an ani sotropi c conductive material 10 54 (adhesive) of a material which can

be sel ect et diiductiiseniprl ¢ isosdbsetved es priessuté i theedirestion
reference technique is provided. It should be noted that the anisotropic
conduct i ve fTaiiRy isalbstdr atae sl NotAhesrsstively £optes sure shayli g appbied| | but
if it does contain a shading nmaterial then the 15 sane effect as in the
first refayeaweern atienisqpume dondaotaimahip 20t hind theesuhstratenhgquBvenhe

ani sotropic conductive material 54 is provided fromthe region of nmpunting
of the senifcdithi@misatqp® cenduet byetmaterial aleragoan adresiveoisay
the ani sotropic conductive material 54 covers the 20 interconnect Qattern
10 andOsutpnawided withipnkhe afieshofsthe sprface HZ %?&B‘?cf?@éc?ﬁé‘é? 85 .is

t f d, d i I fqQrmed t I th f.th ' I
50 surr ouiE A UREAPFLAPE RESARHS GAAPCa 5 51 SBEPRR ROECRBNETR e

terial 54 bei | e. of i } :

Com condudits SEREASIAAT ABe 158 AR nAGAT e Mol b o7 el abiB R
f t eghnj i i cand ' i1Se t d
ovar o cndisas g En8PRehERandiELSE TLRIRO W e e Mitndlly o L ioRedr EREET,

30, as shquihd {di fhg Ahe AdfFEmer Yas HRS Y Poss idR) tedappliyeneat

bet ween the sem conductor chip 20 and the substrate 12. In this way, the
el ect ngdes; Peo Qfo e spfieae durs @ordtiion 2@ ahé hhdsburepicnoendustpxet ern

10 are electrically connected, as shown in Fig. 4B. Thereafter, in the sane
way as in mdeesiapde6shohe jig BogesePrefendblydiatken petaternpd fopred, and
the sem conductor device is obtained. ) .

than the plan area of the semiconductor chip 20. In this way,

heat can easily be applied to the periphery of the semiconductor

chip 20.

20 Thus, as shown in Fig. 1B, the electrodes 22 of the
semiconductor chip 20 and the interconnect pattern 10 are
electrically connected through the conductive particles of the
anisotropic conductive material 16. According to this reference
technique, since the interconnect pattern 10 and electrodes 22

25 are electrically connected through the anisotropic conductive

material 16, a semiconductor device can be manufactured by a

method of excellent reliability and productivity.



According to this reference technique, the anisotropic 10 conducti Ve 5 JUN 2002
material 54 is not only forned in the region 52 in which the protectige

| ayer 50 is not formed, but also formed to overlap the edge of the

protective |ayer 50 surrounding the region 52 . Consequently, there is no

gap between the anisotropic conductive material 54 and the protective |ayer
50, and the 15 interconnect pattern 10 is not exposed, so that mgration

. " | note: arati o
e pref o abl o ¢ RAPCTRASaY & AppIRet ek e laliFendELhClTe ACRY AU, ')

pirc con ive materi in
the region, adj faleTo Eelolele] L 1iR129¢2 i Urg step
can be caﬁr@gagéu{t_’ﬂ?ngﬁe saargfcwa%?ﬂas Intl g‘ag:%rg’lé}talrg e?sgar'fyget%egﬂn?lgﬂe.
Embodi mentyefy i Be-Of t 486 W idH ¥he e SORACONSH Talp 96Yi Gf the Pégion
accordance wwth one enbodi nent of the present invention is shown in Figs.

SA and 5Bndth cofitactiiieditiRnentibe nduletiorachip2 20f okhenhbl regionf spepee
technique is used, and an anisotropic 17 0 JUN t Uut conductive nmateri al

56 (adiesifitem i Sher @amicdmindtor sthipr @05 1Reatthe@lods f roenaeaod velee this
enbodi ment and the first reference technique is in that the thickness of

t he ani sotandgiot ropiductonducteiee i mhtBSimdy lee dsd f thaht thehaturing oisay, as
showmn 5 in Fig. 5A, in this enbodinent the thickness of the anisotropic
conduct i vencmimprliedie .58 hies cyrdageo f t blaes € eed ok riss cagfr itede oati $ot thei ¢
conductive material 16 shown in Fig. | A Mre specifically, the anisotropic
conduct i vé€oddosing s3@n.s thicker than the interval between the surface 24
of the sem conductor 10 chip 20 having the el ectrodes 22 and. the

i nter connect pafeSRONR fidy Fod ol GhSRARK r3 o8 Prafided ebthbpiznd

chip 58 ' Arotng BeyBoroBbATYHSE The uikRndh SRURE A 18, HhE, SSerRte”
sem condudeor PRt gBoPOLhbRCSr Ehe D58} sy B pied BT PAMR £ pdael: | °
appl i ed byt B?eﬂ-g?gg gl k1€ fv%a fdé)fé‘gféﬂﬁ?d stcﬁﬁ‘:lé}“ib%(itlrsoﬁggeba 8 of

conductive ma 567 surrounds a or all of a lateral sur

the sem cofintled i ithe?dbcve-Heddtivded igbs 2B onthereafter, 20 solder balls
are formed in the same way as in the steps shown in Figs . 1C and 1D, and

the sem conduct ghedesideri 3 dat eheftheadcedriti Agré Pl dwisteprbaddrnssidesi nce
at least part of the lateral surface 28 of the sem conductor chip 20 are
cover @@ byalis 36 scer dprmedondushowe mat Bigal 166, Théesekderoballils 036 chi p

25 20 is protected from nmechani cal danage. Moreover, since the anisotropic
conduct i véungitdiompssexterral eleqgtyodes a Ipothisgreflow /vy neSrenke

el ectrodes 22, corrosion of the electrodes 22 18 . .
the solder 34 but also the anisotropic conductive material 16

is heated. This heat cures the regions of the anisotropic
conductive material 16 which are not yet cured. That is to say,
20 of the anisotropic conductive material 16, the region not
contacting the semiconductor chip 20 or the region apart from
the semiconductor chip 20, is cured in the reflow step of forming

the solder balls 36.
In the thus obtained semiconductor device 1, since the
25 whole of the anisotropic conductive material 16 is cured, the
possibility of the anisotropic conductive material 16 around

the semiconductor chip 20 coming apart from the substrate 12

10



0 6 JUN 2UUt and so on can be prevented. Al though the above enbodi y pﬁSZUUZ
been described i' principally in terns of a chip size/scale packag %Cg

of ace-down bondin FDB the resent invention can be a lied f 9 . PPP5
to any sem conductor device to which FDB is applied, such as a

sem conductor device to which Chip on Film( COF ) or Chip on Board (COB)

is applied, or the like. Acircuit board 1000 on which is nmounted a

SSm conducil (13%hg LI {BELER'SH ik e 1u8Ing of AN S0RYE clesel e

10 enbodi An “or garfi ¢ “subs as a gl ass

epoxy SUbSH@é el O8N Hlebdhiteth f ¥i thle Gl LG §H000.
oard %

On the ci rcwt an interconnect pattern of for exanplé copper is

formed to g oo dRUIRI I VE HateriRAn 16! S61&hFEL, AHYSHCIRR sich affh' eved

by mechani cal 15 connection of the interconnect pattern and external

el ectrodesyter REi IR A Wi iotdH e coHAbctilves Raitled iRQ N@! edn! Bako! he

sem conduct or device 1100 has a nounting area which can be made as small as
the ar§a fug pEewvénteda bare chip, and therefore when this circuit board
1000 20 is used in an electronic instrunment, the el ectronic instrunent
itself can be nRlerther donpahe. demiovrduchorardevieeurit, nginmgacethen be
obtained within the sane area, and therefore higher functionality is

possi bl e. ellentrades XX pnovddsd en thecsunface | sofutbet semicppddc2drwi t h
this circuit board 1000, a notebook personal conputer 1200 is shown in Fig.
7. It shomrw-mé%@tr@dcﬁﬁatfedv\h}étw apisotr i eedstustdve material 16

which includes a shading material, light can be prevented from
10 reaching this surface 24. Therefore, malfunction of the
semiconductor chip 20 can be prevented.

Figs. 2A and 2B showmodifications of the first reference
technique. In these modifications, the structure which is the
same as in the first reference technique is indicated by the

15 same reference numerals, and description of this structure and
the effect of this structure is omitted. The same is true for
the following.

The step shown in Fig. 2A can be carried out after the
step of Fig. 1B and before the step of Fig. 1C. In more detail,

20 of the anisotropic conductive material 16, the region not
contacting the semiconductor chip 20 and the region apart from
the semiconductor chip 20, are heated by a heating jig 38. The
heating jig 38 is preferably provided with a nonadhesive layer
39 formed of Teflon or the 1like having high nonadhesive

25 properties to the anisotropic conductive material 16 that is
an example of an adhesive, so that uncured anisotropic

conductive material 16 does not adhere thereto. Alternatively,

11



19 "0 6 JUN 2UU2 passive conponents, the present invention can be applied

to various surface-nounted el ectronic conponents. As electronic con@qpqmnﬁzmﬂ
for exanple, may be cited resistors, capacitors, coils, oscillators,

filters, tenperaturesensors, therm stors, 5 varistors, variable resistors,

and fuses. 20 ,- 0 6 JUN 2UUlL CLAIMS 1. A nethod of manufacturing a

sem conduct or device conprising: interposing an adhesive between a surface

of 3 substndl S ARMLE AN AT S0 uD1SY ks [RTERE aRdcacsupiace o

a sem con p on Whi elec orned; a ppPTyrng éssure

bet ween sai gh RN CANGHELOF 1 611 R 6aR%a321 th SURSESARB1EO o¥ &6l T haRkLyyeonnect

[
said interconnect pattern an‘a‘| sai 3;4,& ectrodes anh@to cover suﬁstant rally

all of a l@h&mr S¥he ahi8btedbdcS88hqaREIGEdhatot PalVi 1d) a32h exhmpiye. 2.
The net hod of manufacturing a Sem conductor device as defined in clfaim1,

wher ei n sgjfd andBARlera vieS mByOBE tREat 8d LB & iR -HortHcd method .Saydtaggesi ve
at a thickness greater than the interval between said sem conductor chip

and sabd sueais atcf afhecantizetiiopd cotoadptiive matesiad, 18pdthe sggeaf out
beyond sai d sem conductor chip by applying pressure between said

sem conduaiodr contacarichgszhe sahitoatectortbriptz2p afd ahel yengdopnr apapte. 3
The met hod of nmanufacturing a sem conductor device as defined in claiml,
wher ei n sdindmithessemicenduched chip2 0 canovercuried ofinsplacé aafemaliigur f ace
of said sem conductor chip. 21 ..0 b .I~iv cuul 4 The nmethod of

manuf act urd hgtaatehlowaruer Rpiicak headeterppablprrt lgcalizeghbeatingai d

I nterconnect pattern_and said electrodes are electrically connected by
conduct i v@@¥ak8 “s&d i spersed in said adhesi ve.

10 Alternatively, as shown in Fig. 2B, after the step of Figqg.
1B and before the step of Fig. 1C, a reflow step may be carried
out to electrically connect an electronic component 40 distinct
from the semiconductor chip 20 to the interconnect pattern 10.
By means of this reflow step, of the anisotropic conductive

15 material 16, the region not contacting the semiconductor chip
20 and the region apart from the semiconductor chip 20 is heated
and cured. It should be noted that as the electronic component
40 may be cited for example a resistor, capacitor, coil,
oscillator, filter, temperature sensor, thermistor, varistor,

20 variable resistor, or a fuse.

According to these modifications, all of the anisotropic
conductive material 16 can be cured, and the possibility of the
anisotropic conductive material 16 coming apart from the
substrate 12 and allowing the ingress of water, leading to

25 migrationof the interconnect pattern 10 canbe prevented. Since
the whole of the anisotropic conductive material 16 is cured,

the inclusion of water can also be prevented.

12



5. The met hod of manufacturing a seniconductor device as defined in claim

1, wherein before the step of interposing said adhesive, said adheshv& H@Nc?mn
previ ously di sposed on the surface of said sem conductor chip on which sai

el ectrodes are fornmed. 6. The nethod of manufacturing a sem conductor

device as defined in claim1l, wherein before the step of interposing said
adhesi ve, said adhesive is previously disposed on the surface of said

manut act ur i g a AR h s APEYEHOREL i B8N idha g thY BRBenfacd R RENBE,
adnesi ve |06l ydesna HaCHA% TREIEhAno fun A AT EO0UGAICHISY fitersal

conprising: a“sem conductor chip having € ; aving an

i nterconnerd  RRLRY Napangy hesy van WaghekDveal dhalfed r adgomandefal d

i nter connglcczét patl:"g naEZ %ﬂ%fguﬁ%ogg are e e‘étri%ﬁﬁy conn?g’t ed; and
wher ei n &%éhfgﬁﬁﬁﬁd@bfScﬁﬂ%ej@psed bet ween a surface of said substrate on
whi ch said interconnect pattern is formed and a surface of said

sem cogduct or chrpi@nreffeebnedl k&tiBtiqwsienasr déi NBEscsdbad hitapVvar
substantially all of a |lateral surface of said sem conductor chip. 9. The
sen conduciubstieate e wdthdefnverconnetts mod, oher aiurfaied adbgsiase thef or med
so as to cover all of said lateral surface of said sem conductor chip. 10.
The sen cauhstmateell céouws defriated imitedaito 8hisheasdnacdodbtersaded
particles are dispersed in said adhesive to forman ani sotropi c conductive
mat eri al . iNtergeNRest sybstrase emuds ixd ayeri inteyeonneghmay beweedin said

ani sotropi c conductive material is. . .
In this case, in stead of disposing solder in the through holes,

10 solder balls may be formed on lands provided on the surface
opposite to that on which the semiconductor chip is mounted.
In place of solder balls other conductive projections may be
used. The connection between the semiconductor chip and the
substrate may be carried out by wire bonding. These observations

15 apply equally to the following.
In this reference technique, not only a thermosetting
adhesive, but also an anisotropic conductive material 16 being
an example of a thermoplastic adhesive may be used. A
thermoplastic adhesive can be hardened by cooling.
20 Alternatively, an adhesive which can be hardened by radiation
such as ultraviolet may be used. This applies equally to the

following.

Second Reference Technique
25 A method of manufacturing a semiconductor device in
accordance with the second reference technique is shown in Fig.

3A and 3B. This reference technique is carried out following

13



provi'ded to cover said interconnect pattern inits entirety. 12. The
sem conductor device as defined in claim1ll, wherein said adhesive

a shading material .
as defined in any of clains 1 to 7.

¢ Jutis2002

13. A sem conductor device manufactured by the nethod
14. A circuit board on which is nounted

t he sem conduct or 23 0 6 JU v zooz device as defined in any of clains 8
to 12. 15. An electronic instrunment having the circuit board as defined in

claim 14. 6if{éﬁm¥ﬂg)

I nt er posi Nng- an” adheési

i nter connect patygrd :c%?én,_g% da

whi ch el ectrodes are
region |argerd

a Ssubstrate on which an

FOQdugL

ef ieén a surface o

a §4rfags Of

13&5@ @hn§luB, On
sal & adhesi ve proviﬂ% on said suggg até in a

AohCOF P | Rnehi §hepaidk SEHGCONMHICt @hethhRikStFBEREET;

%f%s@é@@féﬁ’éé %&ﬁfé}&&?nduct or device conprising:

and appl yi ng pressure between said sem conductor chip and said substrate to

el ectri caldondiivinsd made¢ibnt P GRAAKsEEL1D A hedibyehetiiaiiggadand to
| east a part of a lateral surface of said sem conductor chip with

cover at

a portgon gof, aaddcatnys avitovabVé dahdegais asshgersl

adhesi ve having a thickness greater than an interval between said
sem conducihE sémicamduceox] ¢hipr20pnast shaminerin @icai 3R supsélaing a7. A

sem conduct or devi ce conpri si ng:

subst r at e senvigupducton elesviowet spawnein, Figi BB nthhre cwtddngaeaasnis
el ectrically connected to said el ectrodes: and 24 0 6 JUN 2002

10

15

20

25

not limited thereto, and any other available cutting means and
holding means can be applied. Since the substrate 12 is cut
together with the anisotropic conductive material 16, the cut
through the two is coplanar, and the entire surface of the
substrate 12 is covered by the anisotropic conductive material
16. Therefore, the interconnect pattern 10 is not exposed, and
moisture is prevented from reaching the interconnect pattern
10 and causing migration.

According to this reference technique, since the
anisotropic conductive material 16 is cut, it does not require
to be previously cut to the same size as the semiconductor chip
20 or slightly larger, and accurate positioning with respect
to the semiconductor chip 20 is not required.

It should be noted that this reference technique is an
example of the anisotropic conductive material 16 and substrate
12 being cut after the solder balls 36 are formed, but the timing
of the cut is independent of the formation of the solder balls
36, as long as it is at least after the semiconductor chip 20
has been mounted on the anisotropic conductive material 16.

However, the anisotropic conductive material 16 is preferably

14

htsby d atejed enaaf said

a sem conductor chip having el ectrodes; a



an adhesive, a portion of said adhesive covering at |east a part of a

| ateral surface of said sem conductor chip, said portion of said adh@% \ﬂgN 100l
having a thickness greater than an interval between said senm conduct®or chi

and said interconnect pattern on said substrate, wherein said adhesive is
formed by steps of after interposing said adhesive between said substrate
and sai d sem conductor chip, said adhesive provided on said substrate in a
region larger than_a region in which said sem conduct chip is nounted,
appl yi ng prekedat gepntednsthe %%R%UEPBFaEElW%&%F&“‘%HS@P&F@: 24a
.AY[ . A Ay. A. AsnF. As

CALY. A5 A, Q’WOAHIE\ g \éﬂsg'AH‘1§P°§\EJ€#°W$\%EEF"§L%W‘{%F@‘&ﬁq cal c
a] calcalc

a] c<aU]Tc <a-11(§<3]‘9a] ’c‘é‘j‘%’éﬁ%‘éﬁ‘%ﬁ]’—cé’ﬁ CHEER oL c SOPc R R aPESVERGRS ) Bl EBFcay ca
g] gg] gaf‘]:;?r?;;%&éf 5 SIS Je mat 8 na;(#f%] gg;&gﬁ%l ]3@ ‘é?]t?ﬂr?%]n‘&ﬁ]r‘édo
?]rrﬁgl‘ %]Es} cg] t?'ca?%afica?ﬂca] cﬁgﬁg@f?@]&?gﬁ ??faq%%)"c %%Eég egl:] ca]JcLI]N

ca] ca] ca] ca] cal] g@lstdhid Pbedhseed Akt wReh/ é@é%&%@@%b@%\dt,} the

- <2<?<y<<<b=p===}xsni d_Z] ]] ca] ca] ca] calcalca]calc
a] ca] ca] cajal & alfceté ahGaba: cohaad € 8ve mherddICes GRlital 4n example
a] ca] ca] ca] ca] ca! ==->n>>>?MP? BAWAAABI BOBRB\ BhCTDDKEEGYH_HkH] I I JK| wr mhc/Y
]]ca] ca] cagfancadhesive may be cured in a single operation. For example,
al calcalcalcalcalcalcalcalc"al c"a]ca]ca]ca]ca]ca]ca]ca]lcalca]calcalcalcalc
a] ca] ca] caflwen IQMI\NSQ;‘&EGE@' @ITE)TBUUhWMconductor chip 20 and the
XMXXXX2Yt YYY0ZnZt Z| Z} xsni d_Z] ]
a] ca] d4] cairntgxcoragch|pater na]%aqmleplajqra]mléa] et dbahesitc IRY. a] ca]
ca] ca] ca] c a] ca]cal ca] cal | ZZ\\ ] Xrrn_ "

cc>deef f ggef ja0R118d M#&&mk}qla amlegpcgpcglpeav}gl%]q; 4dyec anisotropic
a] ca] cal ca%%g‘} !}{:\é Clpﬂ ,]:%f,] ﬁg ]bcegg.ng]acrijl ]ecxigmp%!e of an adhesive. When

aJcaJ ca] ca

al Kn@qwr r 65< | sttYt XXX $y y IS g},lca] caj

ca] ca] ca] c%l]E TE‘&?Eaﬁéﬁ ]éldX']e Vca] ?%Téé %a] Caﬁ{%Z %\Y(Z:a}f J]]gg%c
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47 and 4B. In this reference technique, the substrate 12 of the
first reference technique is used, and on the substrate 12 is
formed a protective layer 50. The protective layer 50 is such
as to cover the interconnect pattern 10, preventing contact with

25 water, and for example solder resist may be used.

The protective layer 50 is formed around a region 52 that

is larger in extent than the region in which the semiconductor
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chip 20 is mounted on the substrate 12. That is to say, the region
52 is larger than the surface 24 of the semiconductor chip 20
having the electrodes 22, and within this region 52 the lands
(not shown in the drawings) for connection to the electrodes
5 22 of the semiconductor chip 20 are formed on the interconnect
pattern 10. Alternatively, the protective layer 50 may be formed
to avoid at least portions for electrical connection to the
electrodes 20 of the semiconductor chip 20.
On such a substrate 12 an anisotropic conductive material
10 54 (adhesive) of a material which can be selected as the
anisotropic conductive material 16 of the first reference
technique is provided. It should be noted that the anisotropic
conductive material 54 does not necessarily contain a shading
material, but if it does contain a shading material then the
15 same effect as in the first reference technique is obtained.
In this reference technique, the anisotropic conductive
material 54 is provided from the region of mounting of the
semiconductor chip 20 to the protective layer 50. That is to
say, the anisotropic conductive material 54 covers the
20 interconnect pattern 10 and substrate 12 in the region 52 in
which the protective layer 50 is not formed, and is also formed
to overlap the edge of the protective layer 50 surrounding the
region 52. Alternatively, the anisotropic conductive material
54 being an example of an adhesive may be provided on the
25 semiconductor chip 20 side. In more detail, the description in
the first reference technique applies.

The semiconductor chip 20 is then pressed toward the

16
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substrate 12 and heat is applied by the jig 30, as shown in Fig.
4a. Alternatively, pressure is applied at least between the
semiconductor chip 20 and the substrate 12. In this way, the
electrodes 22 of the semiconductor chip 20 and the interconnect

5 pattern 10 are electrically connected, as shown in Fig. 4B.
Thereafter, in the same way as in the steps shown in Figs. 1C
and 1D, solder balls are formed, and the semiconductor device
is obtained.

According to this reference technique, the anisotropic

10 conductive material 54 is not only formed in the region 52 in
which the protective layer 50 is not formed, but also formed
to overlap the edge of the protective layer 50 surrounding the
region 52. Consequently, there is no gap between the anisotropic
conductive material 54 and the protective layer 50, and the

15 interconnect pattern 10 is not exposed, so that migration can
be prevented.

It should be noted that in this reference technique, it
is preferable that the anisotropic conductive material 54 is
cured also in the region spreading beyond the semiconductor chip

20 20. This curing step can be carried out in the same way as in

the first reference technique.

Embodiment
A method of manufacturing a semiconductor device in
25 accordance with one embodiment of the present invention is shown
in Figs. 5A and 5B. In this embodiment, the substrate 12 of the

first reference technique is used, and an anisotropic

17
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conductive material 56 (adhesive) is provided on the substrate
12. The difference between this embodiment and the first
reference technique is in that the thickness of the anisotropic
conductive material 56 may bedifferent. That is to say, as shown
5 in Fig. 5A, in this embodiment the thickness of the anisotropic
conductive material 56 is greater than the thickness of the
anisotropic conductive material 16 shown in Fig. 1A. More
specifically, the anisotropic conductive material 56 is thicker
than the interval between the surface 24 of the semiconductor
10 chip 20 having the electrodes 22 and the interconnect pattern
10 formed on the substrate 12. The anisotropic conductive
material 56 is at least slightly larger than the semiconductor
chip 20. It should be noted that it is sufficient for either

of these thickness and size conditions to be satisfied.
15 As shown in Fig. 5A, the semiconductor chip 20 is then
pressed toward the substrate 12 and heat is applied by the jig
30, for example. By doing this, the anisotropic conductive
material 56 surrounds a part or all of a lateral surface 28 of
the semiconductor chip 20, as shown in Fig. 5B. Thereafter,
20 solder balls are formed in the same way as in the steps shown
in Figs. 1C and 1D, and the semiconductor device is obtained.
According to this embodiment, since at least part of the
lateral surface 28 of the semiconductor chip 20 are covered by
the anisotropic conductive material 56, the semiconductor chip
25 20 is protected from mechanical damage. Moreover, since the
anisotropic conductive material 56 covers as far as a position

removed from the electrodes 22, corrosion of the electrodes 22

e T e "’Nv——.,..__—.—v—"-—"/
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and so on can be prevented. \
Although the above embodiment has been described /
principally in terms of a chip size/scale package (CSP) of /
face-down bonding (FDB), the present invention can be applied
5 to any semiconductor device to which FDB is applied, such as
a semiconductor device to which Chip on Film (COF) or Chip on
Board (COB) is applied, or the like.
A circuit board 1000 on which is mounted a semiconductor
device 1100 fabricated by the method of the above described
10 embodiment is shown in Fig. 6. An organic substrate such as a
glass epoxy substrate or the like is generally used for the
circuit board 1000. On the circuit board 1000, an interconnect
pattern of for example copper is formed to provide a desired
circuit. Then electrical connection is achieved by mechanical
15 connection of the interconnect pattern and external electrodes
of the semiconductor device 1100.
It should be noted that the semiconductor device 1100 has
a mounting area which can be made as small as the area for
mounting a bare chip, and therefore when this circuit board 1000
20 is used in an electronic instrument, the electronic instrument
itself can be made more compact. Moreover, a larger mounting
space can be obtained within the same area, and therefore higher
functionality is possible.
Then as an example of an electronic instrument equipped
25 with this circuit board 1000, a notebook personal computer 1200
is shown in Fig. 7.

It should be noted that, whether active components or
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applying pressure between said semiconductor chip and
said substrate to electrically connect said interconnect
pattern and said electrodes and to cover substantially all
of a lateral surface of said semiconductor chip with said

adhesive.

2. The method of manufacturing a semiconductor device as
defined in claim 1,

wherein said adhesive is provided in the step of
interposing said adhesive at a thickness greater than the
interval between said semiconductor chip and said substrate
after the step of applying pressure, and is spread out
beyond said semiconductor chip by applying pressure between
said semiconductor chip and said substrate in the step of

applying pressure.

3 The method of manufacturing a semiconductor device as
defined in claim 1,
wherein said adhesive is formed so as to cover all of

said lateral surface of said semiconductor chip.
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are electrically connected by conductive particles

dispersed in said adhesive.

5. The method of manufacturing a semiconductor device as
defined in c¢laim 1,

wherein before the step of interposing said adhesive,
sald adhesive is previously disposed on the surface of said

semiconductor chip on which said electrodes are formed.

6. The method of manufacturing a semiconductor device as
defined in claim 1,

wherein before the step of interposing said adhesive,
said adhesive is previously disposed on the surface of said

substrate on which said interconnect pattern is formed.

7. The method of manufacturing a semiconductor device as
defined in claim 1,

wherein said adhesive includes a shading material.

8. A semiconductor device, comprising:
a semiconductor chip having electrodes; a substrate
having an interconnect pattern; and an adhesive;

wherein said electrodes and said interconnect pattern
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subs{rate on which said interconnect pattern is

formed and a surface of said semiconductor chip on which

said electrodes are formed, so as to cover substantially

all of a lateral surface of said semiconductor chip.

9. The semiconductor device as defined in claim 8,

wherein said adhesive is formed so as to cover all of

said lateral surface of said semiconductor chip.

10. The semiconductor device as defined in claim 8,

wherein conductive particles are dispersed in said

adhesive to form an anisotropic conductive material.

11. The semiconductor device as defined in claim 10,

wherein said anisotropic conductive material is

provided to cover said interconnect pattern

entirety.

12. The semiconductor device as defined in claim 11,

its

wherein said adhesive includes a shading material.

13. A semiconductor device manufactured by the method as

defined in any of claims 1 to 7.

14, A circuit board on which is mounted the semiconductor
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15. An electronic instrument having the circuit board as

defined in claim 14.

16. A method of manufacturing a semiconductor device
comprising:

interposing an adhesive between a surface of a
substrate on which an interconnect pattern is formed and a
surface of a semiconductor chip on which electrodes are
formed, said adhesive provided on said substrate in a
region larger than a region in which said semiconductor
chip is mounted; and

applying pressure between said semiconductor chip and
said substrate to electrically connect said interconnect
pattern and said electrodes, and to cover at least a part
of a lateral surface of said semiconductor chip with a
portion of said adhesive provided on said substrate, said
portion of said adhesive having a thickness greater than an
interval Dbetween said semiconductor chip and said

interconnect pattern on said substrate.

17. A semiconductor device comprising:
a semiconductor chip having electrodes;
a substrate having an interconnect pattern, said

interconnect pattern electrically connected to said

electrodes; and
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chip, said portion of said adhesive having a thickness
greater than an interval between said semiconductor chip
and said interconnect pattern on said substrate,

wherein said adhesive is formed by steps of after
interposing said adhesive between said substrate and said
semiconductor chip, said adhesive provided on said
substrate in a region larger than a region in which said
semiconductor chip is mounted, applying pressure between

said semiconductor chip and said substrate.

24a



