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:MANUFACTURE TECHNI CAL FI ELD 5 The present invention rel at %mgzmg
sem conductor device and net hod of nmanufacture thereof, and t ircuit

board and an el ectronic instrunent. BACKGROUND ART 10 In recent years,
with the shrinking sizes of electronic instrunents, there is a demand for
sem conduct or devi ce packages havi ng high density nountings. In response
to this, surface nounting 15 packages such as a ball grid array (BGA) and a

chip scale/5|ze ackage &g?P have been devel oped. In a surface nounting
package, qﬁ%p AMﬂ(ﬂETHQﬁ;QﬁwiﬁﬁiMkﬁﬁEﬁﬁﬂQﬁElnterconnect

pattern for connection to a sem conductor chip. 20 In conventional surface
nount i ng packages, there is an internediate step of providing a protective
filmto pr EHNICGA iFMEMConnect pattern and so forth.' In consequence,

it has been difficult to inprove productivity. The present invention
addresses this 25 problem and has as its objective the provision of a

met hod ok nmanuf aaind | pledefitM GORMCIE dRMIGRd NRL IS JRMUEHL &

circuit board to be incorporated in an electronlc device or 1 nstrunent.
The resul t afeiasdua@nd hasthagr o9€d mahufactiry apidepeofuctandt yto 3G 1

circuit board and an electronic instrument.

BACKGROUND ART
10
In recent years, with the shrinking sizes of
electronic instruments, there is a demand for
semicdnductor device packages having high density
mountings. In response to this, surface mounting

15 packages such as a ball grid array (BGA) and a chip
scale/size package (CSP) have been developed. In a
surface mounting package, a substrate may be used which
has formed thereon an interconnect pattern for
connection to a semiconductor chip.

20 ~ In conventional surface mounting packages, there is
an intermediate step of providing a protective film to
protect the interconnect pattern and so forth. In
consequence, it has been difficult to improve
productivity. The present invention addresses this

25 problem and has as its objective the provision of a
method of manufacturing a.semiconductor device that is
mounted on a circuit board to be incorporated in an
electronic device or instrument. The resultant product
has improved reliability and productivity.

30



DISCLCSURE OF THE I NVENTION (1) A nethod of nanufacturing a sem conductor
" device according to the present invention conprises: 5 a first step of

i nt erposi ng an adhesive between a surface of a substrate on which an

i nterconnect pattern is formed and a surface of a sem conductor chip on
whi ch el ectrodes are fornmed; a second step of electrically connecting said
10 interconnect pattern and said el ectrodes, and curing said adhesive at

| east in a position between said sem conductor chip and said substrate
whil e said adhesive spreading out beyond said sem conductor chip; and 15
a third st epPISCIOSURENFsIHE JNYSNTON  adhesive and interconnect pattern
in aregion in which said adhesive spreads out beyond said sem conduct or
chip. According to the present invention, the 20 adhesive is cut once it

spreads out beyond)the hwtital i esf ofmahersethenguchor sefiiRonbitietort here
is no requirenent for accurate positioning with respect to the '
seni conduct G VdREp acSoxed nghdoa fhes iPresentc ynvientdipn qapGas eadi ng out

beyond the sem conductyr ly§£253£g tggr\qﬂéﬁégggﬁMistg teadnigigtire
St v

surface of the substrate 'S covere by th at mgration and
the |i ke of beltgeent ergonrmeutfgyst t epfi cam beubsitenadst edon30 v(m)chn talm s
et hod of nan%%%%%%%%% apa%%gk%pnqgct %r%%%lcghd the a%%% ace W%% be a 2
semiconductor chip on which electrodes are formed;
a second step of electrically connecting said

10 interconnect pattern and said electrodes, and curing
said adhesive at 1least in a position between said
semiconductor chip and said substrate while said
adhesive spreading out beyond said semiconductor chip;
and _

15 a third step of cutting said substrate,
adhesive and interconnect pattern in a region in which
said adhesive spreads out beyond said semiconductor
chip.

According to the present invention, the

20 adhesive 1is «cut once it spreads out beyond the
boundaries of the semiconductor chip. Thus, there is no
requirement fof accurate positibhing with respect to the
semiconductor chip. Since the adhesive is cut in the
region spreading out beyond the semiconductor chip

25 together with the substrate, the entire surface of the

substrate is covered by the adhesive so that migration

and the 1like of the interconnect pattern can be

prevented.
30 (2) 1In this method of manufacturing a
semiconductor device, the adhesive may be a

2



. 'thernosetting adhesive, and heat may be applied to the adhesive in the

»second step. (3) In this nmethod of manufacturing a 5 sem conductor device,

t he adhesive may be a thernoplastic adhesive, and the adhesive may be

cool ed

electrically connected by conductive
(5) I'n this nmethod of manufacturing a 15 sem conductor devi ce,
the adhesive may be previously disposed on the surface of

first step, . ] '
seni conduct §hegRPgesiing Gihaflwd ccaprddbsair dnay obfre@pPrrldedb)tenthe s

in the second step. (4) In this nmethod of manufacturing a 10
sem conductor device, the interconnect pattern and the electrodes nmay be

met hod of

adhesi ve may

nggggggggrkﬂgtﬁg ggggﬁgng%%hqr devi ce, before the first step,

the surface of the substrate on

€ previ ous | Spose

whi ch the interconnect patternis fornmed. 25 (7) In this method of
manuf acturing a (ﬁ?ni&onductor device,, in the third step, .a cutting
a

position may be i

devi ce,

in the second step, the whol e of the adhesive
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thermoplastic adhesive, and the adhesive may be cooled

in the second step.

(4) 1In this method of manufacturing a
semiconductor device, the interconnect pattern and the
electrodes may be electrically connected by conductive

particles dispersed in the adhesive.

(5) 1In this method of manufacturing a
semiconductor device, before the first step, the
adhesive may be previously disposed on the surface of
the semiconductor chip on which the electrodes are

formed.

(6) In this method of manufacturing a
semiconductor device, before the first step, 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
semiconductor device, in the third step, a cutting
position may be 1in a region outside an end of the

interconnect pattern of the substrate.

particles dispersed in the adhesive.
before the

t he

t he
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may. be cured; and 5 in the third step, the cured adhesive may be cut. On
.the.curing of the adhesive, the cutting can be carried out easily. 10 (9)
In this nethod of manufacturing a sem conductor device, in the second
step, the adhesive may be caused to surround at |east a part of a |ateral
surface of the sem conductor chip. Since the adhesive covers at | east

part of

15 the lateral surface of the sem conductor chip, not only

sem conductor chip protected from nechani cal damage, but any water c

al so be prevented from reaching the el ectrodes, and corrosion can be

prevented. 20 (1dPB)InInhis weisod afetreodif actofr i ngmanufesitugridget or adevi ce,

t he adhesivge..ggxdge EEOﬁided before the first step at a thickness
PRECDARFEPTa

greater than

“¥&tReen the semi conduct or chip and the

substrate after the seaortheStRiorandst@y, SPheadhelle ¥ beyonddhbeive
sem conductor chip by applying pressure between the sem conductor ch
t he substral@Yi Ret FEredécdRd step. (11) In this method of manufacturing a

30 sem cgnduct or devigﬁhéggga ; éigeegﬁ£€Hgﬂ+EE??g%pﬁgsw$erﬁgirkgl

Si nce the adhesive in

adi ng terial, can be prevent

fromreachi pgtthe surface of the sem conductor chip having the elect
t hus preventing nalfuB%t%gn of t.he s%n%'%p%y tor, chip.
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e curing o esive, the cutting can

be carried out easily.

(9) In this method of manufacturing a
semiconductor device, in the second step, the adhesive
may be caused to surround at least a part of a lateral
surface of the semiconductor chip.

Since the adhesive covers at least a part of
the lateral surface of the semiconductor chip, not only
is the semiconductor chip protected from mechanical
damage, but any water can also be prevented from

reaching the electrodes, and corrosion can be prevented.

(10) In this method of manufacturing a

semiconductor device, the adhesive may be provided

before the first step at a thickness greater than the
interval between . the semiconductor chip and the
substrate after the second step, and may spread out
beyond the semiconductor <chip by applying pressure
between the semiconductor chip and the substrate in the

second step.

(11) In this method of manufacturing a
semiconductor device, the adhesive may include a shading

material.

a
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5 (12) A sem conductor device according to the present invention
.conprises: a sem conductor chip having el ectrodes; a substrate having an

i nterconnect pattern; and an 10 adhesive; wherein the el ectrodes and the

i nterconnect pattern are electrically connected; and wherein the adhesive
is interposed between a surface of the substrate on which the interconnect
15 pattern is formed and a surface of the sem conductor chip on which the
el ectrodes are fornmed, spreads out beyond the sem conductor chip, and
covers the whole upper surface of said interconnect pattern outside of a
regi on where said senf&®@8uct®rechi gdhesbrovi dbaclydedccor di nghadinbe

present inv i t he Si i al in egj id hat of
cont act' mﬁ@%E%ﬁgaléen%c nduc%%? g%?p.ﬁﬁ%i%§€?%e %ggéib#§$?§£%§ tﬁ%é
adhesi ve cosunflaapacf themsehéceulsititatre chdp havipreviee eelledbredesevent s

t he i ngress, of water ich 25_brings about mgration Qf the ipterconnect
attera s oRteheR oL ig f8a1 PenGEToR BF | the ohohlopdust Bt RPLE Tl nes t he

adhesivesis cured. (13) In this sem conductor device, conductive 30
particles may be dispersed in the adhesive to forman anisotropic
conductive materid®) B Sisemsadnguahadt codag¥icepataeeording el &6trotke are

electricalIgrgggggc%gg?ggiégecg@£§géégpic conductive nmaterial, the
y ar

reliability and producti vi
semiconductor chip having electrodes; a

substrate having an interconnect pattern; and an
10 adhesive;
wherein the electrodes and the interconnect pattern
are electrically connected; and -
wherein the adhesive 1is interposed between a
surface of the substrate on which the interconnect

15 pattern is formed and a surface of the semiconductor
chip on which the electrodes are formed, spreads out
beyond the semiconductor chip, and covers the whole
upper surface of said interconnect pattern outside of a
region where said semiconductor chip is provided. _

20 According to the present invention, the adhesive is
also cured in a region outsidé that of contact with the
semiconductor chip. Thus, the ©possibility of the
adhesive coming apart from the substrate can be
prevented. This prevents the ingress of water which

25 Dbrings about migration of the interconnect pattern..
Consequently, the inclusion of water can be prevented

since the adhesive is cured.

(13) In this semiconductor device, conductive
30 particles may be dispersed in the adhesive to form an

anisotropic conductive material.
5



excellent. 5 (14) In this sem conductor device, the adhesive may cover at
.l east a part of a lateral surface of the sem conductor chip. Since the
adhesive covers at |least a part of 10 the lateral surface of the

sem conductor chip, the sem conductor chip is protected from mechanica
damage. Additionally, since the sem conductor chip is covered by the
adhesive at a renpte position in relation to the electrodes, water can be
prevented fromreaching the 15 electrodes, and corrosion can be prevented.
(15) In this sem conductor device, the adhesive may include a shading
material . Since the a8h8sSevehacinbescansaati Pgttermeanrd i electirgidescan be

prevented fr r i t r f..the sem conductor chip..containing
t he electrggggfﬁgﬁggqgfég nﬁtﬁf%ﬁﬁ%iﬁﬁ¥Lﬁ% i - of Fﬁ@lcsgﬁpggﬁgﬁgﬁbr

chip. 25 (1lfaptArdedicondiet or meMiats Jaagor didgdt o phedupt €8€0y | Nwedtion is
manuf actured by_the above-described nethod. (17) On a circuit board
accordi ng t 6%CR&1EPEsent 30 invention, the above-described sem conduct or
device ig nounted. 6 (18) An electronic instrunment according to the
present invention has the above-described circuit board. 5 BRIEF

DESCRI PTI ON OF THE4DRAW NBS sFisgpmichaduettd steomice methedadhesawmaf aatyuri ng a

cover at least a part of a lateral surface of the
semiconductor chip.
Since the adhesive covers at least a part of
10 the lateral surface of the semiconductor chip, the
semiconductor chip is protected from mechanical damage.
Additionally, since the semiconductor chip is covered by
the adhesive at a remote position in relation to the
electrodes, water can be prevented from reaching the

15 electrodes, and corrosion can be prevented.

(15) In this semiconductor device, the adhesive may

include a shading material.
Since the adhesive includes a shading
20 material, 1light can be prevented from reaching the
surface of the semiconductor chip ¢ontaining the
electrodes, thus preventing the malfunction of the

semiconductor chip.

25 (16) A semiconductor device according to the
present invention is manufactured by the above-described
method.

(17) On a circuit board according to the present
30 invention, the above-described semiconductor device is

mounted.



“sem.conduct or device in accordance with a first enbodinent relating to the
-present invention; 10 Figs. 2A and 2B show a nodification of the first
enbodi ment; Figs. 3A and 3B show a nmethod of nmanufacturing a sem conductor
device in accordance with a second enbodinment relating to the present
invention; 15 Figs. 4A and 4B show a nethod of manufacturing a

sem conduct or device in accordance with a third enbodinent relating to the
present invention; Figs. 5A and 5B show a net hod of manufacturing a

sem conductor device in accordance with a fourth 20 enbodinent of the
present invention; Fig. 6 shows a circuit board on which is nounted a.

sem conductor deyige hj acGadance W L e, enhodi tent, 4ol t heopr egent
e runen

invention; and Fi'g. "7 shows an ectronicins me aving a 25 Circuit
board on whpekseatninreadiansagisc thduaboiedevisee ibed adeaudaneadd.h t he
enbodi ment of the present- invention. BEST MODE FOR CARRYI NG QUT THE

| NVENTION 30 A preferred enbodi nent of the present invention 7 will be

descri beg, wrtRrr 9ESERRPSTOR bRFe THEAWRAASNGSH st Enbodi ment A met hod of
manuf acturing a sem conductor device 5 in accordance with the first

enbodi ment is shown in Figs. 1A to 1D. In this enbodi nent, a substrate 12

I's used which ha}s:‘isg.i n_I:[Aerggnrl%cts gw;[lt & r}neltqu;(?r g%d n?annuafacturing a
semiconductor device in accordance with a first
embodiment relating to the present invention;

10 Figs. 2A and 2B show a modification of the first
embodiment;

Figs. 3A and 3B show a method of manufacturing a
semiconductor device 1in accordance with a second
embodiment relating to the present invention;

15 Figs. 4A and 4B show a method of manufacturing a
semiconductor device in accordance with a third
embodiment relating to the present invention;

Figs. 5A and 5B show a method of manufacturing a
semiconductor device in accordance with a fourth

20 embodiment of the present invention;

Fig. 6_shows a circuit board on which is mounted a
semiconductor device in accordance with the embodiment
of the present invention; and

Fig. 7 shows an electronic instrument having a

25 circuit board on which is mounted a semiconductor device
in accordance with the embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION
30

A preferred embodiment of the present invention
7



..l east one surface 18, as shown in Fig. 1A The substrate 12 may be a
flexible substrate 10 fornmed of an organic material, a netal substrate
formed of an inorganic material, or a conbination of these. As a flexible
substrate may be used a tape carrier. If the electric conductivity of the
substrate 12 is high, an insulating filmis fornmed between the substrate
12 and 15 the interconnect pattern 10 and on inner surfaces of through
holes 14. In addition, the insulating filmmy also be fornmed on a surface
of the substrate opposite to the surface on which the interconnect pattern
10 is fornwdl 2@eTﬁ@SPﬁrlb&glh Walths refexeacrotPedhien d@idsstrate 12, and
the interconnect 'pattern 10. is fornmed on the substrate, covering the
through holes 14. Lands 17 for external electrodes are forned over the

t hrough hol &#4rst4Embediaentof the interconnect pattern 10. 25 An

ani sotropi ¢ condu t|ve eriial 16,_as one exanple, of an adhesjive, is
provi ded on a thu %édOf fpfagtaning | & E%@Wﬁﬂﬂéh 9%n Jefdce

fol I ows, san 1nanéé§6£§9hée0%ﬂ9&t ithe Mat esical ehBodiNeRt aSi AN AP §n of an
adhesi ve. The ani sotropic conductive material 16 30 conprises an adhesive

(bi nder) inFigisch M etdi der sk tb@ﬁd@thd;mﬁntdcﬂe§upﬁmnanalb% fiisl | er),
and in Somus%dcgﬁb e ﬁéép%s%}tersc ddeq. %%E ?”ﬂgs%r %Oo m ngyctive
e ee

material 16 coul préeviously orne as a hat” 1S |xedato t he
substrate 1l2east bheceulrdaeguallyasekhowhe ipr @digdedras a I|qU|d on the
substrate 12. The geanls g&g Lg cggdugglve naterl%&e%?bggy beng%gE%Fd to
be y be a su

10 formed of an organic material, a metal substrate formed
of an inorganic material, or a combination of these. As
a flexible substrate 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

15 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
the surface on which the interconnect pattern 10 is
formed.

20 The through holes 14 are formed in the substrate
12, and the interconnect pattern 10 is formed on the
Sﬁbstrate, covering the through holes 14. Lands 17 for
external electrodes are formed over the through holes
14, as part of the interconnect pattern 10.

25 An anisotropic conductive material 16, as one
examplé of an adhesive, is provided on a thus obtained.
substrate 12. In the description that follows, an
anisotropic conductive material is given as an example
of an adhesive. The anisotropic conductive material 16

30 comprises an adhesive (binder) in which are dispersed

conductive particles (conductive filler), and in some
8



barger than a surface 24 of a sem conductor chip 20 on which el ectrodes 22
.are -provided, or may be provided in a quantity to be smaller than the
then conpressed so as to spread out beyond the surface 24. 10
Al ternatively, the anisotropic conductive material 16 may be provided on
the surface 24 of the sem conductor chip 20, in a quantity to be
conpressed so as to spread out beyond the surface 24. It should be

surface 24,

that even if an adhesi ve not
el ectrodes 22 and i nterconnect

i ncl udi ng conductive 15 particles is used,
pattern 10 can be electrically connected.

not ed

In this enboasesns, ddspearsendetis ngddetiesThe ianiagderdphs tdenduttbreopi ¢
conductive nmaterial, ;and the, .ani sotropic,conductive material 16

further inclogera? Olghféﬁ% r‘&ﬁ ePFST’.lB}&ElX s'r]:‘??fg} ‘?r%lt 8r id1e t-T;mt_g%\éu :
for exanples arbined €yetne bBLBskrRtemEDl, Grspal sashid equaBDieqéye resin.

As the adhesive may, be used a thernosetting adhesive as typified by an
epoxy type,Por Bro¥hbdeduradl @ 2BldddsioR ashe yprybetrate anl2poxfher

et mopl st Fe TCREPRET ' Sanaer bRy e pRleera RecEy oy Aty S8 kaa

t her nopl astic

esl on

sed,

In

t he foll ow hgrgescthpni en,sufface 2dheds e sthicondaotdherchmpet2d ngni s
used, the provision 30 of enegrgy should b ubstituted in plac f.the
appl i cati onw%*cﬁeﬁ_ieffgrﬁfig@sgrze.arS? !‘@5&‘,’“%1%_ sBhi EBa¥d & CR’P%‘fﬁcge‘golPs
nmount ed on & heguaait SOf I &Y CoeOnNsEl 1¥e NBiEK | dhel 6 sulr@acexapl e. thénnore
the sem conductor chip 20 is nmounted such that

detail,

10
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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, in a quantity 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 embodiment, a thermosetting adhesive is
used as the anisotropic conductive material, and the
anisotropic conductive material 16 may further include a

shading material. As a shading material can be used, for

"example, a black dye or black pigment dispersed in an

adhesive resin.

As the adhesive may be used a thermosetting
adhesive as typified by an epoxy type, or a photocurable
adhesive as typified by an epoxy or acrylate type.
Further, the type of adhesive cured by electron beam, or
a thermoplastic (thermal adhesion) type of adhesive may
equally be used. In the following description, if an
adhesive other than thermosetting is used, the provision
of energy should be substituted in place of the

application of heat or pressure.
9

t he

a



the . surface 24 of the sem conductor chip 20 on which the 5 el ectrodes 22
‘are forned faces the anisotropic conductive material 16. Mreover, the

sem conductor chip 20 is disposed so that the each electrode 22 is
positioned over a land (not shown in the figures) for connection of the

el ectrodes to the interconnect pattern 10 10. It should be noted that the
sem conductor chip 20 may have the el ectrodes 22 forned on two edges only,
or may have the el ectrodes 22 forned on four edges. The electrodes 22 are
commonly in the formof projections nmade of gold, solder or the |ike

provi ded on al um hemxtl5 thedssermheorflectondebip? 2fayiHemdonted on tihe

I nt erconnect_ pattern .10 side i.n the formo ch roj ections_or
pr of ect | ons ¥R By e IR THHE TR BhnLet Bt EFATRES B AEHRE of ¢ he
above procesfetding amesokEfREEnddRte@NdIGtd VR0 Mk mdintdd | suBRSidHANed

between the surface 24 of the sem conductor chip 20 on which 'the
el ectrodes the @urfaseaned of the semicereduster €héprsdBsenaw@ith dhe which

the integco tern,i0 i or ji | s en eSS a
surface 26 oré;leet%ter%?gn% co% uct%}:éZSn% ’Frﬁéio %%%%éi S %ﬁ&posi §lgL(i"toE)l_‘qiCﬁﬁrel(;:‘urface
24 on whi ch ddmeluaHisat medesr iz ar@. foredvedgchthbakeiieondmctordwtiiqp  chip

20 is subjected to pressure in the directjon of the _substrate 12. .
Al ternativel%p, dr%ssc[fr%’?ﬁfi besQAppFrat B%‘Pweﬁﬁc heeéﬁﬁltEBH&uclzér cti p 20

and the subygsaita chéd 3vérer ifadde (ABLSUHAQM CinoRCt FygupBLEr il 16 as
an adhesive is provided within the area of the surface 24 10 of the
seni conduct gongiqr iz afhehprledt pedesute the interconnect pattern

10 10. It should be noted that the semiconductor chip 20
may have the electrodes 22 formed on two edges only, or
may have the 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

15 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 pattern 10.

By means of the above process, the anisotropic

20 conductive material 16 is positioned between the surface
24 of the semiconductor chip 20 on which ‘the electrodes

- 22 are formed and the surface 18 6f the substrate 12 on
which the interconnect pattern 10 is formed. A jig 30 is
then used to press a surface 26 of the semiconductor

25 chip 20 which is opposite to the surface 24 on which the
electrodes 22 are formed such that thé semiconductor
chip 20 is subjected to pressure in the direction of the
substrate 12. Alternatively, pressure may be applied
between the semiconductor chip 20 énd the substrate 12.
30 Even if the anisotropic conductive material 16 as an

adhesive is provided within the area of the surface 24
10



causes it to spread out beyond the surface 24. The jig 30 has an internal
.heater 32, and applies heat to the seniconductor chip 20. It should be
noted that 5 considering the requirement as far as possible to apply heat
also to the spread out portion of the anisotropic conductive material 16,
the jig 30 used preferably has a greater plan area than the plan area of
the sem conductor chip 20. In this way, heat can easily be 10 applied to
the periphery of the sem conductor chip 20. Thus, as shown in Fig. 1B, the
el ectrodes 22 of the sem conductor chip 20 and the interconnect pattern

10 are el ectef caihy cammicareductonugthimhe 2AHndudis veaphg_dairetd clm_sesm;réle_

ani sotropic tive terial, 16.. 15 Accqrding to i's odi nenf, since
t he intePcoﬁ%ec p% tggﬁSRT%ﬁﬂi%H%cgﬁgagg Car¥ %ﬁﬁr?ggll Scohtct ed

t hrough t he i habkr epi cim@ém@h : fli n@aﬁla]rrerjtg_e,l lg,l_@db_@l %qqrgscdqmgéjgoggg F\??@% ;e (Z:Sn
be manufactured, by a nethod of excellent reliabili and produ .

Si nce heat issemalﬁﬁlri‘@bc"'t‘brthghéém cdhductér cphoudbd E?Fth@o}'-eq 30hathe

ani sotr ogi ¢ NI ri ' cured-j e A of. contact with
the sem gonduct or J{&vr:;'%n:g}tég Ik%&?%gefrnérglltO%Sngﬁéggoén%ag{)!g%giﬁetts?erﬁpc% uct or
chip 20 or theatreglon &parthd repredd seti gardicirorofhithe2adothesii¢loes

"ncomplete. CHELRGN g it Hibel beorhReite ol Fred BEeLrrably MRS owi ng
step. As shaedteri gplhs, sakder 3thas prad degdiwnt hi Are30 agg angund the
periphery of the through holes 14 in the substrate 12. A cream sol der or
the |ike nafqﬂ§QRﬂQPQQ9r chip 20. In this way, heat can easily be
10 applied to the periphery of the semiconductor chip 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.
15 According to this embodiment, since the interconnect
pattern 10 and electrodes 22 are electrically connected
through the anisotropic conductive material 16, a
semiconductor device can be manufactured by a method of
excellent reliability and productivity.
20 Since heat is applied to the semiconductor chip 20
by the jig_30, the anisotropic conductive material 16 is
cured in the region of contact with the semicoﬁductor
chip 20. In the region not contacting the semiconductor
chip 20 or the region apart from the semiconductor chip
25 20, heat does not reach the anisotropic conductive
material 16, so that the curing is incomplete. The
curing of these regions is carried out in the following
step.
As shown in Fig. 1C, solder 34 is provided within
30 and around the periphery of the through holes 14 in the

substrate 12. A cream solder or the like may be used to
11



.11 formthe solder 34 by printing. Alternatively, pre- fornmed solder balls
‘may be mounted in the above- described position. The solder 34 is then
heated in a reflow step, and 5 solder balls 36 are forned as shown in Fig.
1D. The solder balls 36 function as external electrodes. In this reflow
step, not only the solder 34 but also the anisotropic conductive material
16 is heated. This heat cures the regions of the anisotropic conductive
material 10 16 which are not yet cured. That is to say, of the anisotropic
conductive material 16, the region not contacting the sem conductor chip
20 or the rekPBR dig t SOlOeH t R4 sBMi cohREiRg- cHhibtemativelyed PRethe

h h b
cam conduct or T e G o4 ndB HR WK 2081 FRETER onropl P Eorel ue

sem conduct or ce 1, since ani sot¢ _
mat eri al 16 descxibed pcbshaet:;ms& bili ty of the an| sotropi ¢ conductive

material 16 aroun the S ucto om n apart fromthe
substrate 12 and aTowf %ﬂe ?nb?e er ﬁétép % FsRgratfon of

the interconsrdepabhans 36 iasedreyented. asS| @ﬁ%whhelﬂ\h(ﬁl% Of 1bhe The
ani sotropic conductive material 16 is cured, the inclusion of water

within the a¥RkR¥ dw%l%o%@uétmvtlmt i gktesnadn edtesv@rd@?sm etznantlem dzg
Further int ct e s| nce { ct pravi ded on
aﬁythe Ho éjtﬁ§¥¥ (:hé 1&5% 6343 qby 1 q%

t he surface Senmicond 20 are cover ed e an Bt r opi ¢
conducti ve rexiisdétatodie V\bondiucni:treldmateribadlm igrmheatal. IThghi K&t be
prevented1W%ﬁgé§aﬁylngeglons of the anisotropic conductive material

10 16 which are not yet cured. That is to say, 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.

15 In the thus>obtained semiconductor device 1, since
the 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 and allowing the ingress of

20 water, leading to migration of the interconnect pattern
10 is prevented. Since the whole of the anisotropic
conductive material 16 is cured, the inclusion of water
within the anisotropic conductive material 16 can also
be prevented.

25 Further in the semiconductor device 1, since the
electrodes 22 provided on the surface 24 of the
semiconductor chip 20 are covered by the anisotropic
conductive material 16 which includes a shading
material, 1light can be prevented from reaching this

300 surface 24. Therefore, malfunction of the semiconductor

chip 20 can be prevented.
12



30 surface 24. Therefore, malfunction of the sem conductor chip 20 can be
"prevented. 12 Figs. 2A and 2B show a nodification of the first enbodi nent.
In these nodifications, the structure which is the sane as in the first
enbodi nent is indicated by the sane reference nunerals, and description of
this 5 structure and the effect of this structure is omtted. The sane is
true for the foll ow ng enbodi nents. The step shown in Fig. 2A can be
carried out after the step of Fig. 1B and before the step of Fig. 1C 1In
nore detail, of the anisotropic conductive material 16, 10 the region not
contacting the seRigsnd2& andh2P 2boanc mbdifiégavhonpaxt thentiket

sem conduct or  chi,p 20, are . heated a _heating jig 38. The heating,jig 38
is preferaﬁFPOBF§€PHediﬁtqp%5$oﬂ35¥£§F9glP3§érFﬁ%f%%?ﬁﬁFu%g %é%%gn or
the Iike haysngHy dhmonadhesi vaedropest i epbdaihenthe aniseicopée by

conductive material 16 that is an exanple of an_adhesive, so that uncured
ani sot r opi c theonsame i \zefignenden nEBedads  nodndd g9y, of this

Al ternat]vel t he_no eslve - he proyvi lssot ropi c
conductiVve ﬁéFgFFEFglgﬁgﬂé?ﬁ¥seggggg 2%%2%%%90 QﬁﬁM%:%%%igi.ngF?%gF, t he
ani sot r opi cTheosamet igetiaterfbal the #slapwdngmembodfimemtadhesi ve may be

heated by a non-contact nethod. By'this ans, of the ani.sot

conduct i ve naterigpeléFePhéthgi&ﬁ|§ﬁ9' tHRiNY ?ﬂﬁr§%ﬂ188ﬁgggggf chip
20 and the reQi Qe c?ﬂf)aﬂ%frw bhe BuESNdERE OsteRi RR20rLaN be.cuned. In

place of a jig, a hot air Dlower or optical heater capable of |ocalized

heat i ng naympgeusbﬁail, of the anisotropic conductive material 16,

10 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 like having high nonadhesive properties

15 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, the nonadhesive layer 39 may be provided

on the anisotropic conductive material 16 that is an

20 example of an adhesive. Further, the anisotropic

conductive material 16 as an example of an adhesive may

be heated by a non-contact method. By ‘this meéns, of the

anisotropic conductive material 16, the region not

contacting the semiconductor chip 20 and the region

25 apart from the semiconductor chip 20 can be cured. In

place of a jig, a hot air blower or optical heater
capable of localized heating may be used.

Alternatively, as shown in Fig. 2B, after the step

of Fig. 1B and before the step of Fig. 1C, a reflow step

30 may be carried out to electrically connect an electronic

component 40 distinct from the semiconductor chip 20 to
13



“Alternatively, as shown in Fig. 2B, after the step of Fig. 1B and before
-the step of Fig. 1C, areflow step 30 nmay be carried out to electrically
connect an el ectronic conponent 40 distinct fromthe sem conductor chip 20
to 13 the interconnect pattern 10. By neans of this reflow step, of the
ani sotropi ¢ conductive material 16, the region not contacting the

sem conductor chip 20 and the region apart fromthe sem conductor chip 20
is heated 5 and cured. It should be noted that as the el ectronic conponent
40 may be cited for exanple a resistor capacitor, coil, oscillator,
filter, tenbBPatifeeEGqRACt PRELRIS 0L0- vEY sPERNSyRF abbd s e5pELON, or a

fuse. Accordi to,£h Ll [ ONS of « 1.0 | SO pi c
conductive rgr%tegfi a?f 1?%&?8 %E%g?ég?ean%&t%%%c%%%si%ﬁtqbﬁlyallof 61'?’Jﬁe the
ani sot r opi creghduchiote amattexdtalngl 6the osemycapduttdbrorhtipe 2ubstdatkel2 and

allowing the _ingress aqf ter, leading to mgratiqgn of _the intercaonnect
pattern 10 E&A'BE [iR&Fent H?msﬁﬂﬁa?ﬁ@gﬁ%nﬁﬂsggroFSFﬁb 2 HﬁﬁrgEPEed
conductiye gRberdtedS T MEEH bBe ANELysitBROf s ¥atlfle CaNcals8nhE _
prevented. After the above described steps, the substrate 12 nay be cut in

t he regi on FAMRARERtt hé0anmawt rbpi ccitedduforveerampleal al6rpeiagoan

exanpl e of hesive SR, ond..t-he semi conduct or chip 20. This
enbodi nent %ggggggﬁkﬂeggglgbeg)s\%qt %‘ag:%\é’su ls]t Fat’e Wlltl%elfan %?%oﬁﬁgg?g'on one
surface onl yhasmibheorsubariater]2yabibbile mesiktsitedrta fhse,. and a

doubl e- si ded intgrcongect gubs rate or | ti-]ayer intercqnnect 25 may be
used. In this casBSCPhIsPBadCoftfisSHIRPIE seRtens also, all of the

10 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 migration of the

-interconnect pattern 10 can be prevented. Since the

15 whole of the anisotropic conductive material 16 is
cured, the inclusion of water can also be prevented.

After the above described steps, the substrate 12
may be cut in the region in which the anisotropic
conductive material 16 being an example of an adhesive

20 spreads beyond the semiconductor chip 20.

This embodiment has been described with a
substrate with interconnects on one surface only as the
substrate 12, but is not limited to this, and a double-
sided interconnect substrate or multi-layer interconnect

25 may be used. In this case, in stead of disposing solder
in the through holes, 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

30 connection between the semiconductor chip and the

substrate may be carried out by wire bonding. These
14



-iin the through holes, solder balls nmay be fornmed on |ands provided on the
.surface opposite to that on which the sem conductor chip is nounted. In

pl ace of solder balls other conductive projections may be used. The 30
connection between the sem conductor chip and the substrate may be carried
out by wire bonding. These 14 observations apply equally to the follow ng
enbodi nents. In this enbodinent, not only a thernosetting adhesive, but

al so an ani sotropic conductive material 16 being an exanple of a

t her nopl astic adhesive may be 5 used. A thernopl astic adhesive can be

har dened byobéngﬁglOnﬁtépnéyl9@U§llxntadhé§|ﬁel&nWQHQC&mbbdlmemaﬁdened by

radi ati on such asy It oI | use I uaIIy to
the foll ow ng enbo |néﬁ %%80 ecgﬁ Em&%¥rnﬂﬁ W\ thog8 #ggﬁﬁu%agturlng

t he sem conddhteivdevbae a&@oaQQD%ﬁﬂBbiﬂmﬁﬂttdﬁhdﬁﬁtﬁﬁé@ﬁb@dtﬂ§mt16s shown
in Fig. 3A and 3B. This enbodinent is carried out following on fromthe
first enbodPRERE. A% MFEERSecPLi cal | §heTmPR}ASt ¥hbsdhAsHVE Blaiyowpﬁg on

from thes st gpeaf FAQ th@rmb qa@,@l\%otrqwefslwdﬁ | Vape ”BEEMQJB? bﬁg e 42

substrate 12 are held by a Tixed blade 41, an y a nova ( _
to a size stboghihg. | &lgernaiarvelhe seancormﬂlretsmvecmphiaﬁh ascaghowbei n Fi g.
20 3A, yiel

20 3A 1 BuPeeACEE SUMELELo RoUhER BSMEINEAD 0 ToancTifUbe! 10
hol di ng neanse@anTheés applied. eShateyt B8 sHBSFhALBWiAg EmbdHileatiher with
the anisotropic conductive material 16, the cut through the

10 Second Embodiment

A method of manufacturing the semiconductor device
in accordance with the second embodiment is shown in
Fig. 3A and 3B. This embodiment is carried out following
on from the first embodiment.

15 More specifically, in this embodiment, following
on from the step of Fig. 1D, the anisotropic conductive
material 16 and substrate 12 are held by a fixed blade
41, and cut by a movable blade 42 to a size slightly
larger than the semiconductor chip 20, aé shown in Fig.

20 3A, yielding a semiconductor device 2 shown in Fig. 3B.
The cutting means is 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

25 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 water is prevented from reaching the interconnect
pattern 10 and causing migration.

30 According to this embodiment, since the

anisotropic conductive material 16 is cut, it does not
' 15



.25 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 water is prevented fromreaching the

i nterconnect pattern 10 and causing migration. 30 According to this

enbodi ment, since the anisotropic conductive material 16 is cut, it does
not 15 require to be previously cut to the sane size as the sem conductor
chip 20 or slightly larger, and accurate positioning with respect to the
sem conductor chip 20 is not required. 5 It should be noted that this
embodi ment reddreextepbe dravioumivotubpite cobhductdne sazerias theand

substrate 1 i fter. the,sal der,balls 36 _are_ foromed, but the
timng of t%gggﬁggpggkﬁ%eﬁgﬁéén?oofnih%llg%Fﬁﬁtﬁgﬁggf’tHgggoﬁggPﬁﬁﬁﬁ s 36,
as long as pbsitishihg Wdast rafdpeict! e st contiedtductdp 2Ripagobaen
nounted on the ani sotropic conductive material 16. However, the

ani sot r opi ¢ POGnFE A FE9mt erial 16 is preferably cured at least in the

regi on of contact 1y t bl SGH CORYMG Obnathi 0. dibddifef@S%s an
m sposi tioning of the 15 sem conductor chip 20 and 1 nterconnect pattern 10
can be preexampde 16£t tbeamsbsobpiricomdncictd veat Batakidd ik6 emded

e casior - PLBBHEEES b1 nBEARS: Hart wAGS Thetboh ey 195188 S caE "t he
whol e of theozhiesiot LAY xiRONEiging cofBtRei aitll s baidepandenanske tole an
adhesive may be* cured in a single operation. For exanple, when the
el ectrodes 29rgatipg of the solder balls 36, as long as it is at
10 least after the semiconductor chip 20 has been mounted
on the anisotropic conductive material 16. However, the
anisotropic conductive material 16 is preferably cured
at least in the region of contact with the semiconductor
chip 20. In this case, mispositioning of the
15 semiconductor chip 20 and interconnect pattern 10 can be
prevented. If the anisotropic conductive material 16 is
cured rather than uncured in the location of the cut,
the cutting operation will be easier.
It should be noted that when the substrate 12 is
20 cut, the whole of the anisotropic conductive material 16
being an example of an adhesive may be cured in a singlée
operation. For example, when the electrodes 22 of the
semiconductor chip 20 and the interconnect pattern 10
are electrically connected, to the whole of the
25 anisotropic conductive material 16 being an example of
an adhesive heat may be applied or cooling applied. When
a thermosetting adhesive is used, a jig may be used
which contacts both of the semiconduqtor chip 20 and the
adhesive spreading out beyond the semiconductor chip 20.
30 Alternatively, heating may be applied by means of an

oven.
16



- sem,conductor chip 20 and the interconnect pattern 10 are electrically
.connected, to the whole of the 25 anisotropic conductive material 16 being
an exanpl e of an adhesive heat nay be applied or cooling applied. Wen a
t hernosetting adhesive is used, a jig may be used which contacts both of
the sem conductor chip 20 and the adhesive spreadi ng out beyond the

sem conductor chip 20. 30 Alternatively, heating nay be applied by neans of
an oven. 16 Third Enbodi nent A net hod of manufacturing a sem conductor
device in accordance with the third enbodinment is showmmn in 5 Figs. 4A and
4B show. In this enbodiment, the substrate 12 of the first enbodinent is

used, and onﬂg{]leds%aosééate 12 is forned a protective |ayer 50. The

protective |ayer |sln§%r%:th as to cover the interconnect pattern 10,

preventing contactawntbhodt &f aafdufactexangl & sekfiebonddctes sdevdye be
used. The protective |ayer 50 is formed around a region 52 that is_|arger
in extent thdh AFCIEFEE | WikRi chhe nethiedi cappddmentchils 28hpYnpplmt ed on
the substs atg; J2. hahql 9Bt QreAY., iherh89 QRbBAikdntar 35 thdhsi Per sur face
15 24 of 5t he&s&egrﬁ c%%d%%?or c%i p 20 1Tt1av1i:nggt %e el éct rnodes e22, andem%hi n
this regi on B2 ehethanfisrénoembbdimentn ishasedawiamgs)orf dthe csuiestiavet o t he

oL ScLr o0eS 2 oL BB rmBATLCRROVELEL 2B 20 ° LA IR T gggonnect
avoid at |easd Heytse8E fa¥ ebecésverl tHONIBEErednn@dthepgteekhodeg 20 of
t he sem conductor chip )
preventing contact with water, and for example solder
10 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 chip 20 is mounted on the substrate 12.
That is to say, the region 52 is larger than the surface
15 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 22 of the
semiconductor chip 20 are formed on the interconnect
pattern 10. Alternatively, the protective layer 50 may
20 be formed to avoid at least portions for electrical
connection to the electrode 20 of the semiconductor chip
20. |
On such a substrate 12 an anisotropic conductive
material 54 (adhesive) of a material which can be
25 selected as the anisotropic conductive material 16 of
the first embodiment 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 same effect as in
30 the first embodiment is obtained.

In this embodiment, the anisotropic conductive
17 '



.20. -.On such a substrate 12 an ani sotropic conductive material 54
(adhesive) of a material which can be 25 selected as the anisotropic
conductive material 16 of the first enbodinment 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 sane effect as in 30 the first enbodinent is obtained. In this

enbodi ment, the anisotropic conductive 17 material 54 is provided fromthe
regi on of nounting_of the sem conductor chip 20 to the protective | ayer
50. That iBaEeriay, thelmnPsevidedc feondddis vecahorr ofl MpMnR@Er 9Lt he

I nt er connec atter. g, su atgy 12 i t | 52 Egh the
protective Iellgerstegri)l%lo;n%not I’fso?lrﬁr%é Zg)ndg?sr%éjl%soafg{r:ﬁggg?g (Zi"vd r %B?He edge
of the proThatiis Iayesa§) direr camisoigropec r egndnciive Mdtwrmical vBhy, the

ani sotropi ¢ conducti ve terial 54 beij an anpl.e o n adhesjive may be
oy e orcoREs 56 e Tt e idhnde | BEbRgERN T iR sBbsltale f cEn ™
descriptg ontha tgyifdn s$2 eRROGIHEH €Re! gﬁﬁ-te&gv%eniw@ﬂughorwhhatZO i's

then pressed toward the substrate 12 an eat is applied by the jig 30, as
shown in Fi §ormad, Alanst nkg i adbp, fammedrtoi ovgydlaredtke e89eeaxt bheween

the sem con Lp 2 t sqﬁg; . |, this t he
el ectrodes ggS%gégﬁgé seg?ggﬁdugf%r C |6&%B&Hh th%hﬁhtefc %ﬁgct Bgftern 10
are el ectriBateynavhmetyed,tlds Hmvgotirogi@. cbBducHisrecatbeeried t Bé sane

way as in the,steps shown jin
y geing gn example of an adhesive may be provided on the

10 semiconductor <chip 20 side. In more detail, the
description in the first embodiment applies.

The semiconductor chip 20 is then pressed toward
the substrate 12 and heat is applied by the jig 30, as
shown in Fig. 4A. Alternatively, pressure is applied at

15 least Dbetween the semiconductor chip 20 and the
substrate 12. In this way, the electrodes 22 of the
semiconductor chip 20 and the interconnect pattern 10
are electrically connected, as shown in Fig. 4B.
Thereafter, in the same way as in the steps shown in

20 Figs. 1C and 1D, solder balls are formed, and the
semiconductor device is obtained. _

According to this embodiment, the anisotropic
conductive material 54 is not only formed in the region
52 in which the protective layer 50 is not formed, but

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

30 It should be noted that in this embodiment, it is

preferable that the anisotropic conductive material 54
18



20 Figs. 1C and 1D, solder balls are forned, and the sem conductor device
s obtained. . According to this enbodi nent, the anisotropic conductive
material 54 is not only formed in the region 52 in which the protective

| ayer 50 is not formed, but 25 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

| ayer 50, and the interconnect pattern 10 is not exposed, so that
mgration can be prevented. 30 It should be noted that in this enbodi ment,
it is prefbPabferedatalhe adhsotthepi degdmiuctsnkearting | drewand 18the cured

al so in the L eglghoSpESAILAdbYHPNInhhE SRTLEONGE O NI 20, LY CUTi NG

step can be carrie ane Wway as I en

Fourt h Enboduteith #heaesime aéynasuincthelﬂgratsembodmﬂantor deV|ce in
accordance with a fourth enbodi nent of the present invention is shown in
Figs. 5A and 5B. In this enbodinent, the substrate 12 of the first

enbodi ment  peuAeh USRod 8REnaN ani sotropi c conductive material 56
(adhesive) is provided on the substrate 12. The difference between this

embodi nent and th& fetdiod exboiamgfacitariingt e semdioeasicdiont hdewhesot ropi ¢
cmbodi ment. The SHTEERLEE of-the anfedt HbpcubotiRA 0 it ppoBat s
greater thaintéetidnckness shbwnt hﬁrﬁnllﬁnjsj.opl SAcoaddct i natreri 8hid6 shown
'n Fig. 1A enbwcg)(rifmg E ci fclhgalslu ’sttrg?:eanllfoéfro ]I.'lg %?.@%%Ctén}/beodrg.arﬁeer[é ag.s

10 used, and an anisotropic conductive material 56
(adhesive) is provided on the substrate 12. The
difference between this embodiment and the first
embodiment is in the thickness of the anisotropic
conductive material 56. That is to say, as shown in Fig.

15 O5A, 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

20 of the semiconductor 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

25 these thickness and size conditions to be satisfied.

As shown in Fig. 5A, the semiconductor chip 20 is
then pressed toward the substrate 12 and heat is applied
by the Jjig 30, for example. By doing this, the
anisotropic conductive material 56 surrounds a part or

30 all of a lateral surface 28 of the semiconductor chip

20, as shown in Fig. 5B. Thereafter, solder balls are
19 |



56 is thicker than the interval between the surface 24 20 of the

"sem conductor chip 20 having the el ectrodes 22 and the interconnect
pattern 10 forned on the substrate 12. The ani sotropic conductive nmateri al
56 is at least slightly larger than the sem conductor chip 20. It should
be noted that it is sufficient for either of 25 these thickness and size
conditions to be satisfied. As shown in Fig. 5A, the sem conductor chip 20
is then pressed toward the substrate 12 and heat is applied by the jig
30, for exanple. By doing this, the anisotropic conductive nmaterial 56
surrounds afpamedoin3@hal Isapfe avalyateer aln sthd aseePS sﬂhowneieeﬁ’ige?dll@t gr

chi 20, as_sh in Fig. 5B. ,Thereafter, sqlder, balls.are 19 formed in
thepsane vva?ngs(lm eng ﬁ§p§e§‘ﬁ5ﬁlﬁdflﬁt?irg9.evf§e rd o%ﬁ,alé’r?&l ‘t he

seni conduct or devpeeoir8ifbt dioethi ACEMbSENEehL, t Riihcardi 1Bes: $hree at

| east part of the |ateral surface 28 of the sem conductor chip 20 5 are
covered by Cfe e shatepat svndacei V8 mif ethal sSeiadndustiaosldiet @0 chip

20 is prepte d chani.cal Q?E’@@g r L.nc e | SQtropic
conduct i S\3e c<\itr]?gt e%({‘%gi% ggvé&% as Tar aO g@pggﬁﬁ&gﬁi%&/%%ﬁf%im gﬁé
el ectrodes 2Be cEmiosirucior hehibper otles p2dtardesio firom 1flechnbeal

prevent ed. t hough the above enbodi nent has been described principally in
terns of a é:?f“ﬁg&‘ze/%%ved%{cka@bn?%SPfheof FIRHHRME DonGPREUCEDEE, t he

present invaRkedadansheovlR 8 fG- HY SPeSOPINCt PEmIPNECErbA WhlkCh FDB
s 15 applied, such as a sem conductor device to which Chip on Film (COF)

or Chip on Bdgc#redeB) 4% ganyasforrof hthe electrodes 22 and so on
10 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 to any semiconductor device to which FDB is

15 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

20 the above described embodiment is shown in Fig. 6. An
orgariic substrate such as a glass epoxy substrate or the"
like is gernierally 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.

25 Then electrical connection is achieved by mechanical
connection of the interconnect pattern and external
electrodes of the semiconductor device 1100.

It shoﬁld be noted that the semiconductor device
1100 has a mounting area which can be made as small as

300 the area for mounting a bare chip, and therefore when

this circuit board 1000 is wused in an electronic
20



1like. Acircuit board 1000 on which is nounted a sem conductor device 1100
.fabricated by the nethod of 20 the above described enbodi nent is shown in
Fig. 6. An organic substrate such as a gl ass epoxy substrate or the" Iike
is generally used for the circuit board 1000. On the circuit board 1000,
an interconnect pattern of for exanple copper is fornmed to provide a
desired circuit. 25 Then electrical connection is achieved by nechani cal
connection of the interconnect pattern and external electrodes of the

sem conductor device 1100. It should be noted that the sem conductor device
1100 has a ABSFHIURGNEredhehicdiedrPrbiec neniet smeninl i tsslf 30anhbeamsaie or

nounting a re chi d e this circui.t board 1000 is used.in
an el ect ron&%r%zoég"?%%%'ne%p?égkg’gél c?ﬁ%ﬁ?%ri WSPPﬁﬁBﬁt SRaSS fcéﬁn%r?e made
nore conpaciobtsinedvewithihargee nBaméi ngré&PAacerin thereddradi ned ghdrhi n the

sane area, d therefqre higher functionality is possible. 5 Then as an
exanpl e of ZﬁnéFéEPP&ﬁﬁﬁ i¥s PSP e -equi pped with this circuit board 1000,

B oK P CroomBenCORBUIA LAARIS SHPWLA N fidberbnild AU Ot o

that, whether active conponents passi ve conmponents, the preéesent
i nventi on c&quippet) aph edhtiz varimusitsurbeaed noldded ehechotrebook

conponents. troni c.co nt,s, &g; exanml.e, y be cited resistors,
capacitors,p?%ﬁﬁé,aoggﬁpnggrggB%fﬁﬁtg I Fgfuﬁg sensors, thermstors,
varistors, vari alikte shesilst ®eS notgl ftlsfS, whether active components
or passive components, the present invention can be
10 applied to various surface-mounted electronic
components. As electronic components, for example, may
be cited resistors, capacitors, coils, oscillators,

filters, temperature sensors, thermistors, varistors,

variable resistors, and fuses.
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210 0 40eeervererererrrr f1s CLAIMS 1. A nethod of manufacturing a
.sem.conductor device, conprising: 5 a first step of interposing an
adhesi ve between a surface of a substrate on whi ch .an_interconnect pattern
is formed and a surface of a sem conductor chi p Wﬂ ’ el éctrodes are

formed; a second step of electrically connecting "”m nect
pattern and said el ectrodes, and curing said adhes ﬂﬂF

position between said sem conduct or chip and said substra%e Shi*l e sald
adhesi ve spreadi ng out beyond said sem conductor chip; and 15 a third step
of cutting said €£dMSat e, adhesive and interconnect pattern in a region

I n which said adhesive spreads out beyond said sem conductor chip. 2. The
met hod of manufacturing a sem conductor device 20 as defined in claiml,

wher ei n sai d .adhesinechéd aotthafdmsed &t ik d§has| ¥&micormdictent desridienl ied to
sai d adhesive in the second step. 3. The nethod of manufacturing a

seni conduct &CMELSdag:25 as defined in claim1, wherein sald adheS|ve s a
(e g5l Scestie:, Belesut adleslyiq sR0l I upeRegs 3 o0, O
one of cl ai mmrfaice [ vnesebatsatd ont edcietinem ]DatéECOnﬁedtS@lad:tern
is formed and a surface of a semiconductor chip on which
electrodes are formed;
a second step of electrically connecting said
10 interconnect pattern and said electrodes, and curing
said adhesive at 1least in a position between said
semiconductor chip and said substrate while said
adhesive spreading out beyond said semiconductor chip;
and
15 a third step of cutting said substrate, adhesive
and interconnect pattern in a region in wh%ch said

adhesive spreads out beyond said semiconductor chip.

2. The method of manufacturing a semiconductor device
20 as defined in claim 1,
" wherein said adhesive is a thermosetting adhesive,

and heat is applied to said adhesive in the second step.

3. The method of manufacturing a semiconductor device
25 as defined in claim 1,
wherein said adhesive is a thermoplastic adhesive,

and said adhesive is cooled in the second step.

4. The method of manufacturing a semiconductor device
30 as defined in any one of claims 1 to 3,

wherein said interconnect pattern and said
22 .



22 1 krrreerrrrrriir o L Frrrrrrrrrrt i el ectrodes are el ectrically connected
by conductive particles dispersed in said adhesive. 5. The nethod'of

manuf acturi ng a sem conduct or device 5 as defined ’“" mu ims 1
to 4, wherein before the first step, said adhesive ’% ﬂm I sposed
on the surface of said semconductor chip on vhich Said &edtr es are
formed. 10 6. The nethod of manufacturing a sem conductor deV|ce as
defined in any one of clainms 1 to 4, wherein before the first step, said

adhesive is previously disposed on the surface of said substrate on which
sai d |nterc@hﬁ@troéaSteﬁﬁelseﬂ@ﬂﬁﬁdcaiQY7 cpigeatetbd RY nePRfBEELFPNg a

sem conduct Qr g icg ? nggéaegn'Qaf&ya8ﬂ8593eC|a'nB 1to 6, wherein in
chit i

the third sP%r posirtionTrs-in region outside an end of said
i nt erconnect pattern of 20 said substrate. 8 The nethod of manufacturing a
sem conductor device as defined in_any one of clainms 1. to 7, wherein: in

the second 3tep, ThReMEdO8 Gt BRRUERREUFIRT| & sepiGandicton fRVERE third

step, sad sgrgefﬁﬂeasaﬂeah§ SHE- of- cThemgeihed @f manufacturing a
sem conduct or devi ce in in any one of clains 1 to 8, 30 wherein in

t he second step,WbardladHE%fQMﬁl:th@auﬁedStZBStepr said adhesive is

previously disposed on the surface of said semiconductor

chip on which said electrodes are formed.

10 6. The method of manufacturing a semiconductor device
as defined in any one of claims 1 to 4,
wherein before the first step, _said adhesive 1is
previously disposed on the surface of said substrate on
which said interconnect pattern is formed.
15 |
7. The method of manufacturing a semiconductor device
as defined in any one of claims 1 to 6,
wherein in the third step, a cutting position is in
a region outside an end of said interconnect pattern of

20 said substrate.

8. The method of manufacturing a semiconductor device
as defined in any one of claims 1 to 7, wherein:
in the second step, the whole of said adhesive is
25 cured, and

in the third step, said cured adhesive is cut.

9. The method of manufacturing a semiconductor device
as defined in any one of claims 1 to 8,

30 wherein in the second step, said adhesive is caused
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.~ MS to surround at least a part of a lateral surface of said

semi conductor chip. 10. The nethod of manufacturing a-semiconductor device

5 as defined in claim9, wherein said adhesive is pray"@g@ before the first
i

step at a thickness greater than the interval betwee ‘ﬂ"i "M;u tor
chip and said substrate after the second step, and L ‘ sai d

sem conductor 10 chip by applying pressure between sai d sem conductor chip
and said substrate in the second step. 11. The nethod of manufacturing a
sem conductor device as defined in any one of clains 1 to 10, 15 wherein
sai d adhesi v i sictrelyd aashbeisly awpaertapf al2atarsdnistedfare of dwdde,
conprising:. a senigﬂﬂgyctor %yip havi ng el ectrodes; a substrate having an

i nt erconnectseﬁ%Jt(fOeI} n, and cahnl adhesi ve; 20 wherein said el ectrodes and said

interconnect pattern are electrically connected; and wherein said adhesive

is interposed between a surface of said substrate qn which saidgq ,
i nt er connectl0 patthe Nekhed, REd RATP LRGN % Bf SERF-FORENCLESFI R BICD5 chip

on whi ch csai g eaé:fj{hﬂé)&l ey fprgred, spreads out beyond said sem conductor
chip, and covers t whol e upper surface of said interconnect pattern

out side of a regiteradrereatdi ddbesivenduisctrochdedi befovei dbe PRirst
-11111211211111211111 1111%}1‘11 11 C L M SC 13. I'II'he %ehn‘i conguct an cgavi ce as

defined in e ¢ a iCkness gredter than e Interva etween

said semiconductor chip and said substrate after the

second step, and spreads out beyond said semiconductor

10 chip by applying pressure between said semiconductor

chip and said substrate in the second step.

11. The method of manufacturing a semiconductor device
as defined in any one of claims 1 to 10,

15 wherein said adhesive includes a shading material.

12. A semiconductor device, comprising:
a semiconductor chip having electrodes; a substrate
having an interconnect pattern; and an adhesive;
20 wherein said electrodes and said interconnect
pattern are electrically connected; and
wherein said adhesive 1is interposed between a
surface of said substrate on which said interconnect
pattern is formed and a surface of said semiconductor
25 chip on which said electrodes are formed, spreads out
beyond said semiconductor chip, and covers the whole
upper surface of said interconnect pattern outside of a

region where said semiconductor chip is provided.
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Wher.ein conductive particles are dispersed in said adhesive to form an
ani sotropi ¢ conductive material. 5 14. The-sem-conductor -device as defi ned

in claim1l2 and claim 13, wherein said adhegj ast a part of
a l|ateral surface of said sem conductor chﬁﬂl”ﬁﬂﬂ&ﬂﬂ"ﬁ“t H m conduct or
device as defined in any one of <clains 12 to , ey el sal d adhesive

I ncl udes a shading material. 16. A sem conductor device manufactured by
the nethod 15 as defined in any of clains 1 to 11. 17. A circuit board on
which is nounted the sem conductor device as defined in_any of clains 12
to 15. 20 18. ARhe| semiepnducharrdpaBhcenadi dgfinedcincGleifodld as

defined in Clain%ﬁ@regg conductive particles are dispersed in said

adhesive to form an anisotropic conductive material.

5 14. The semiconductor device as defined in claim 12 and
claim 13,
wherein said adhesive covers at least a part of a

lateral surface of said semiconductor chip.

10 15. The semiconductor device as defined in any one of
claims 12 to 14,

wherein said adhesive includes a shading material.

16. A semiconductor device manufactured by the method

15 as defined in any of claims 1 to 11.

17. A circuit board on which is mounted the
semiconductor device as defined in any of claims 12 to
15.

20
18. An eleéectronic instrument having the circuit board .

as defined in c¢laim 17.
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