1-3 AUG "200 10 SEM CONDUCTOR DEVI CE AND METHOD OF' | TS MANUFACTURES AUG 200
TECHNI CAL FI ELD The present invention relates to a sem conductor device and
nmet hod of manufacture thereof, and to circuit board and an el ectronic
instrument. BACKGROUND ART In recent years, with the shrinking sizes of

el ectronic instrunents, there is a demand for sem conductor device
packages having high density nountings. In response to this, surface
nounting 15 packages such as a ball grid array (BGA) and a chip scale/size
package (CSP) have been devel oped. In a surface nounting package, a

subst r at geMByYOpSUCBER WAV EOE KRS kMRrRed bheregnMANUFACEURENNect pattern for
connection to a sem conductor chip. 20 In conventional surface nounting

packages, there is an internediate step of providing a protective filmto

pr ot ect #i?h copnegt pattern and so forth. In consequence, it has been
difficul 0 |nprove product|V|ty The present invention addresses this 25

probl em and has as its objective the provision of a nethod of

manuf acturing a senlconductor device that is nounted on a glrcuit board to
be i Acor por at B i PI&FeNd| etBVBRELCBevFeRR 7S i At r BreRtM i $RBIPESHFt ant

product 4 O\Tt\ﬁf% ”%rr@/e%(?rt?ﬂdc@b'olf' t oG aREQGHCt It}abtﬂéofSO aRSCkEGSURE OF THE
| NVENTI (1) A method of manufacturing a sem cond uct or
circuit board and an electronic instrument.

BACKGROUND ART

10
In recent vyears, with the shrinking sizes of:

electronic instruments, there is a demand for
semiconductor 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. 1In
consedquence, 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 c¢ircuit board to be incorporated in an
electronic device or instrument. The resultant product
has improved reliability and productivity.
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devi ce according to the present invention conprises: 5 a first steb 3rAUG 200!
I'nterposing an adhesive between a surface of a substrate on which an

i nterconnect pattern is forned and a surface of a sem conductor chip on

whi ch el ectrodes are forned; a second step of electrically connecting said
10 interconnect pattern and said electrodes, 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
athird step of cutting said substrate, adhesive and interconnect pattern

in a regpgRcipswRECor $@ird [RYR|SIIGY Spreads out beyond said sem conduct or
chip. According to the present invention, the 20 adhesive is cut once it

spreads out beyond the boundaries of the sem conductor chip. Thus, there is

no requirenent,for accyrate positioni W th respec t i conduct or
chip. Since tRi)ad%es' EBFEFcu:éirF??ﬁfgk%%ﬁ%ﬁéspgea F%gigﬁghﬁéﬁg%d t he

seni conddet9EeChtBo28ihggebhehewplrlskhe Subshtdon ddgrenidse surface of
the substrate is covered by the adhesive so that mgration and the |ike
of th® interconnect pdtittditn cEfeDe Opr evidiCdPOo3RY 2)2Pn AKNESHHhod of

el el UELRBeR P SCRMERSY devi o7 LiBoadies ety MR L s 2
second simperconnect pattern 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 least 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 1t spreads out Dbeyond the
boundaries of the semiconductor chip. Thus, there i1s no
requirement for accurate positiohing with respect to the
semiconductor chip. Since the adhesive is cut in the
region spreading out Dbeyond 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) In this method of manufacturing a
semiconductor device, the adhesive may be a

2



(3) In this method of manufacturing a sem conductor device, the Jdﬁeé“@emmq
may be a thernoplastic adhesive, and the adhesive may be cooled in the
second step. (4) In this nethod of manufacturing a 10 sem conductor

device, the interconnect pattern and the el ectrodes may be electrically
connected by conductive particles dispersed in the adhesive. (5) In this
met hod of manufacturing a 15 sem conductor device, before the first step,

t he adhesi ve may be previously disposed on the surface of the

sem conductor chip on which the electrodes are fornmed. 20 (6) In this

met hod ot L ERAUERCHYRGNG: dhe SIQE ,COQHHC%@atdeMéﬁebeb%ﬁ%ﬂﬁéd\etbi rgte step, the
adhesi ve may be previously di sposed on the surface o the substrate on

whi ch t hedhrséreomnnethepaetend isgepf.ormed. 25 (7) In this nmethod of
manuf acturing a sem conductor device, in the third step, a cutting
position may be in a region outside an end of the interconnect pattern of

the substrate 330 ¢8) |nthhss makdasb®f mauf acmamniufacxursierg conduct or
device, in the second step, the whole of the adhesive may be cured; and in

the thireesiepndufosur edieadivesi ve g be2BBESIOR t hé%Uri nBSof the
adheSIVethggﬁoﬁfggkgg CYhesive, and the adhesive may be cooled

in the second step.

{4} In this method of manufacturing a
-) 10 semiconductor device, the interconnect pattern and the
electrodes may be electrically connected by conductive

particles dispersed in the adhesive.

{5} In this method of manufacturihg a
15 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.

20 (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.
25
(7) In this method of manufacturing a
semiconductor device, in the third step, a cutting
position may be in a region outside an end of the
interconnect pattern of the substrate.
30



carried out easily. 10 (9) In this nethod of manufacturing a seniktdndU6t dH4
device, in the second step, the adhesive nmay be caused to surround at

| east a part of a lateral surface of the sem conductor chip. Since the
adhesive covers at least a part 15 the lateral surface of the sem conductor
chip, not only 1is the sem conductor chip protected from nechani cal

damage, but any water can also be prevented from reaching the el ectrodes,
and corrosion can be prevented. 20 (10) In this nmethod of nmanufacturing a
sem conductor device, the adhesive may be provided before the first step
at a thicknesgggreater thansthe peohgaval det weernthEasemnt tegductdpr- chip a
n d the substrate after the second step, and may spread out 25 beyond the
senlcondﬁemopoﬁﬁupt@y depliygieng pressure between the sem conductor chip and
the substrate in the econd p 1) t o] f Jafasturing a
30 sem conduct or déV|c dﬁegFé tH& 45 %Psﬁgglng Iﬂﬁiﬁla| 13
AUG 2(0' mSiynpe bh@eadhg&uve i ncl udes a shadlng naterlal i ght can be
prevented fromreaching the surface of the sem conductor chlg H?V|ng t he
el ecttodes, thus pPe i Byl Rel SESei orh%f cPREd séﬁﬂ&%%ﬂﬂ% D (12) A
sem condugtor device accordlng to the present invention conprises:

sem conduct'or chip having el ectrodes; a substrate having an |nterconnect
pattern; and an 10nadhesicwg;ing of the adhesive, the cutting can

be carried ocut easily.

10 (9) In this method of manufacturing a

T

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
15 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.

20 (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

25 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
30 semiconductor device, the adhesive may include a shading

material.



wherein the el ectrodes and the interconnect pattern are electricalll?’yAUG 2004
connected; and wherein the adhesive is interposed between a surface of the
substrate on which the interconnect 15 pattern is forned and a surface of
t he sem conductor chip on which the el ectrodes are forned, spreads out
beyond t he sem conductor chip, and covers the whole upper surface of said
i nterconnect pattern outside of a region where said sem conductor chip is
provi ded. 20 According to the present invention, the adhesive is also
cured in a region outside that of contact with the sem conductor chip.
Thus, the possibilgtycef thge adhgsk¥eveor nipglagast faom tshadiwhst rate can
be prevented. This prevents the ingress of water which 25 brings about

i grati omaberihé, i niéghbnnear phet ePREVeBHRSeqEdRl yrefRE1NEC] #di%n of

wat er can_b revented since t adhesive | e i
senicondﬁgfg?gﬁeQic%ﬁecgﬁmiﬁﬁgﬁy%FSU 6§?F$c*§§£ﬁ%ygﬁg(§?§8§?§§ S?n t he
adhesi veth@sCpravantingi mal Fapteioanducthve seatieninalucthrSiaicie t he
interconnect pattern and el ectrodes are electrically connected by the

ani sotropic conductive material, the reliability and productivity are
excellent. (1 %25” trﬂé%ﬁ%%g or gdeviee, hLheoadhg§i verdray theover at

| east a part %atera surtace of the sem conductor chip. Since the
adhesi veproyvens ahvéepbstnacpaprie€s:10 the |ateral surface of the

sem con [ ' ip [
o conductor chip, t1g,28Bna0RY8Y! OLrily P A LS" ogtedebameeant ca

substrate having an interconnect pattern; and an
10 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

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 brings 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



Additionally, since the sem conductor chip is covered by the adhési vidlGatZlh
renmote position in relation to the electrodes, water can be prevented from
reaching the 15 electrodes, and corrosion can be prevented. (15) In this
sem conduct or device, the adhesive may include a shading material. Since

t he adhesive includes a shading 20 material, Iight can be prevented from
reaching the surface of the sem conductor chip containing the electrodes,
t hus preventing the Mal function of the sem conductor chip. 25 (16) A

sem conductor device according to the present invention is manufactured by

the above-described:neRt hatk (A¥erEBnaeeh’ @Htitoar dnaCelditiddds t he
present 30 invention, the above-described sem conductor device is

nount ed. aAeGe2&ct ritg)l 1an csinesatedl Y nEheuraAschEeBLE FNABIGTHE S present
i nvention_has.the ab%¥%-de§%@ﬂ§%ﬁc§{ uitaggard Eghﬁgt9§§ IPﬂéQgCIZTHE
a ne]hodfof 8

DRAW NGS™R{§& 141A t o "I'5 show ranuf att uring a  sem conduct or
devi ce i Bxascoedance with a first enbodinent relating to the present
invention; to Figs. 2A and 2B show a nodification of the first enbodi nment;
Fi gs.3 3A and 3B show a nethod of nmanufacturing a sem conductor device in

accordance wilfy,g $acends SUMAUMRNICIA AdN0-40 LHE RuRSSHLE ANt ion: 15

Figs. 4A and ow a nethod of manufacturing a sem conductor device in
accordancevert hata tlvask a part of a lateral surface of the

semiconductor chip.
Since the adhesive covers at least a part of
10 the 1lateral 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 <c¢an be prevented from reaching the
surface of the semiconductor chip c¢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 1is

mounted.



embodi nent i nvention; Figs. 5A and 5B showW 3 AEEhHd
of manufacturing a sem conductor device in accordance with a fourth 20
enbodi ment of the present invention; Fig. 6 shows a circuit board on which
is mounted a. sem conductor device in accordance with the enbodi nent of
the present invention; and Fig. 7 shows an electronic instrunent having a
25 circuit board on which is nounted a sem conductor device in accordance
wi th the enbodi nent of the present invention. BEST MODE FOR CARRYI NG OQUT
THE |1 NVENTI ON 30 preferred enbodi nent of the present invention 7 AUG 2~iO0,
4 will be described, with reference to the drawi ngs. First Enbodi nent A

met hod of manufacturing a sem conductor device 5 in accordance with the
first enbodinﬁ&ﬂ)isnsh@W@dUmonﬁKgsinﬁknumqnt |laceprdirngbodnetthe a
substrate 12 i% used an interconnect %tternﬁg%fﬁgQ@ on | east
one surfBEESEB- 38VSH &ﬁn Haﬁlﬁ 1R°°¥fe ?ﬁﬁgﬁpgteQﬁfc bea 11exible
substrate 10 forned of an organic material, a netal substrate formed of an
inorganic material, or a conbination of these. As a flexible substrate may
be usked HRIEEeDE§€RIBTIONfthgﬂEeP86WﬁN§Sconduct|V|ty of the substrate 12
is high, an insulating filmis formed between the substrate 12 and 15 the
i nterconnect pattern 10 and on inner surfaces of through holes 14. In

addi tion, the rbhgsl atlizngtdi LM netyow a method of manufacturing a

relating to the present

10

15

semiconductor device

embodiment relating to
Figs. 2A and 2B
embodiment;
Figs. 3A and 3B
semiconductor device
embodiment relating to
Figs. 4A and 4B
semiconductor device

embodiment relating to

in accordance with a first

the present invention;

show a modification of the first

show a method of manufacturing a

in accordance with a second

the present invention;
show a method of manufacturing a
with a third

in accordance

the present invention;

show a method of manufacturing a

fourth

Figs. 5A and 5B

semiconductor device in accordance with a

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

embodiment of the

the present

in accordance with

invention.

BEST MODE FOR CARRYING OUT THE INVENTION
30

A preferred embodiment of the present invention
7



24 |
al so be formed on a surface of the substrate opposite to the surfLé%r%w 2004
which the interconnect pattern 10 is forned. 20 The through holes 14 are
formed in the substrate 12, and the interconnect pattern 10 is formed on
the substrate, covering the through holes 14. Lands 17 for external

el ectrodes are formed over the through holes 14, as part of the

i nterconnect pattern 10. 25 An anisotropic conductive material. 16, as one
exanpl e of an adhesive, is provided on a thus obtained substrate 12. In

the description that follows, an anisotropic conductive material, is given

as an exgRhe ol A ARES] WatnThe ANERL O CcicONgiishigs materi al 16 30

conpri ses an adhesive (binder) in which are dispersed conductive particles
(conductive filler), and in some 8 1 3 AUG?0 cases a di spersant is added.
The anisotrogic onductive material 16 could be previously forned as a
sheet thattf I 06 the substrate 1 or it could equally well r be

provided as a hi guiich®d blhe rhstd@teridy Bhesehi 8Bh&0tLORI cepieCct i ve
material 16 may be provided to be |arger than a surface 24 of a
sem condaot orcehrgaroeorvitihi dlheel déepddesmPodiments olf deOWR ey be

provi ded._in adl ga?gi byt ?‘fﬁtﬁ%l le%bé%ﬁ%@'e gurglﬁgsecé%?tltiﬁg jgonpressed

SO0 as th%HPéa out “beyon € ‘'surface Al ternativ ani sotropic
conduct i ygedut@ricdl hdé amy ibeepromrirgett opathersunflackr2dedf onheat

sem conductor chip 20, in a_quanti to .be conpressed so
least onepsurface 189 as s%%wn in Fié?)fi.

The substrate 12 may be a flexible substrate

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
substrate, 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
example 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



as to spread out beyond the surface 24. It should be noted that e i
adhesi ve not including conductive 15 particles is used, the electrgﬁggﬁyga@m
and interconnect pattern 10 can be electrically connected. In this

enbodi ment, a thernosetting adhesive is wused as the anisotropic conductive
material, and the anisotropic conductive material 16 may further include a
20 shading material. As a shading material can be used, for exanple, a

bl ack dye or bl ack pignment dispersed in an adhesive resin As the adhesive
may be used a thernosetting adhesive as typified by an epoxy type, or a

photocurg@%gs 25 & Ig 1asi & YRhhb8d BheameRoxyr&siactyphatettiyge.
Further, "the type of adhesive cured by electron beam or a thernoplastic
(t her mal matbesadn)l 6t ypeulad behpsevéonmsyly dpened e dsedieth @Y% ol | owi ng

description, if an _adhesive other than thernps { 0.} d,,cfihe
prOV|sithSQfS%X%aeFSytEﬁOSPBS gagﬁbg??tqu W?HE% %@eegﬁa?%g wgéglication
of heat Qf pressiligd las AMG R{@uNextont heheensubatuater &Ri.p IBe s nounted
on the anisotropic conductive material 16, for exa

~ani [ C V€ _ e, .ln nor detail,
the_Sbnh@@nﬂqtr@plchpanDCFQVﬁD@ﬁF§Gl§&CHqﬂﬂﬁy R¢eP %N+§%§ 5% %F t he
sem conductor chip 20 o ' e e e r f S the
ani sotro ?Egeﬁoghggtf%eg%gﬁggga?ﬂlg&'%%rg%@ggsﬁgﬁétggnf%gﬁgﬁg?o?ﬁﬁhip 20
Iﬁ d|sp0ﬁ?ﬁc§?¢lbatr$h$seaéhaﬂexprmmﬁd@@;isr peyl thonedovidrda itand (not
shown in the figures or connection_of t el ect rodes t he,j.nt er connect
pattern a0 @ENYtEhdA dPBe ﬁﬁ?ggefhafh?%e %15%H:§%¥%rbgﬁip%£§% may have

the el ectrades 224f05Ngd 09 5PP8HIBELOBEYoNAr the surface 24.

h 10 Alternatively, the anisotropic conductive material
16 may be provided on the surface 24 of the
semiconductor chip 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

15 particles 1is 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

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

“example, a black dye or black pigment dispersed in an
adhesive iesin. |

As the adhesive may be wused a thermosetting
adhesive as typified by an epoxy type, or a photocurable

25 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, 1if an
adhesive other than thermosetting is used, the provision

30 of energy should be substituted in place of the

application of heat or pressure.
9



may have the el ectrodes 22 forned on four edges. The el ectrodes b3 AUb 200%
commonly in the formof projections nade of gold, solder or the like

provi ded on al um num 15 pads. The el ectrodes 22 may be forned on the

i nterconnect pattern 10 side in the formof such projections or
projections formed by etching the interconnect pattern 10. By neans of the
above process, the anisotropic 20 conductive material 16 is positioned

bet ween the surface 24 of the sem conductor chip 20 on which the

el ectrodes 22 are forned and the surface 18 of the substrate 12 on which

the inter connegt pat e i ol QIR 4150280 iss mdfiereused tress a

surface 26 of the §emco ctor 25 chip 20 which is opposite to the surface
24 on mhaﬁhsbhEOpébermdd@$i2% are¢ efrdrane dl suchot hakamhéesedincawdiet or  chip

20 is subjected pressure in the di t ,of th bst
Al t er nat PGERY L pr u?%mhﬁgn%%cgﬁﬁlFbrecﬁgfaégn“Fﬁ§“%2#1%%%g %?gﬁlchlp 20

and the syBsknakgcl2243QEueR Iderit®O A& O L CONAUAL Wne chaiteld al 16 as
an adhesive is provided within the area of the surface 24 10 of the

sem condeteotrotep 2022t heazgppl |féidfnp?rcbss@raéiescau§@§ i t andsekrexd Out beyond

th f 24, . Th I
the SonfCONAGELEF BRCAT30) MO SABD BE na'ea Tht raRREPRorHg the

reqU|reng?t %g f @i spospassiskl e thatappihe fEﬁﬂhaJeDetbrbhe SpRkead sout
portion of the- anlsotroplc conductive materi al the jig 30 wused
pr ef er abP9shhsoredgasrera plandar B0t hahoFRe it aﬁgﬁr egl%‘jfr‘igﬁls £ot

sem condyghQL-hhR 28- the hied thd¥esN8R) QAN £RSEIY¥oRBect 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 the semiconductor

chip 20 is subjected to pressure in the direction of the

substrate 12. Alternatively, pressure may be applied

between the semiconductor chip 20 and the substrate 12.

30 Even if the anisotropic conductive material 16 as an

adhesive is provided within the area of the surface 24
10



> 90
10 applied to the periphery of the sem conductor chip 20. Thus, é%gsﬁanzu
i'n Fig. 1B, the electrodes 22 of the sem conductor chip 20 and the
i nterconnect pattern 10 are electrically connected through the conductive
particles of the anisotropic conductive material 16. 15 According to this
enbodi ment, since the interconnect pattern 10 and el ectrodes 22 are
el ectrically connected through the anisotropic conductive material 16,
sem conduct or device can be manufactured by a method excellent reliability
and productivity. 20 Since heat is applied to the sem conductor chip 20 by

the jig 3¢ the ariesalogriveteandudtipy/e Jmt erindd  bppiSedufbddutde region
of contact with the sem conductor chip 20. In the region not contacting
t he sen conggst okt thi pp2eadr auie beyron apar tsunf@fa héd se€onliu&t or chip

25 20, heat ,does_not, reach -t he ani soty,opi o] Lye etj.al , SO that
the curi ??3 i}§a"f n38n'd1nécte .na'ﬁhghe%g?l’?ntgzdf %Ih%sgggg%ie\énsh% cg?rite]?out in
the fol | eemAgGonstu@RorAS Shpyn i20.Fi gItlCsisnlder B4 i snptedi dechati thin 30
and around the periphery of the through holes 14 in the substrate 12. A

cr eant soF@esigering Ithee ROV HECTRRY £8 TRF B3 RRRSYRleofm ARP10I der 34

by printing, ﬁ“jeltd"%p ggr}.i YREY. e%d}‘eﬁeﬁgo%e'i%r dal Lgeman ke vrygited in the

above- descri tion. e solder 34 is then heated Iin a refl ow step,
and 5 sobdduchakksmd@earialf dtnedles Showil i ns&ldgpréberzhdy delsder balls 36

functi on ) s
34 bLt Oagg%ag)été‘er ng agl eCaF]_[eOEges thlar}l t hlt%e r e££g¥lv Sta?Péa nOtOPnl XZhFehe SOl der

semiconductor 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 semiconducteor 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 1is 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 1is incomplete. The
curing of these regions is carried out in the following
step.

As shown in Fig. 1C, solder 34 is providéd 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



ani sotropi c conductive material 16 is heated. This heat cures the1r§gﬁgﬁsa
of the anisotropic conductive material 10 16 which are not yet cured. That
is to say, of the anisotropic conductive naterial 16, the region not
contacting the sem conductor chip 20 or the region apart fromthe

sem conductor chip 20, is cured in the reflow step of form ng the sol der
balls 36. 15 In the thus obtained sem conductor device 1, since the whole
of the anisotropic conductive material 16 is cured, the possibility of the
ani sotropi c conductive material 16 around the sem conductor chip 20 com ng

apart framdhersdbstpabigerl2zand,@l Iomidi didie i assa ofvelly watgre-| eadi ng
to mgration of the interconnect pattern 10 is prevented. Since the whole
of the adiogoedopiseldsonddetide mearike 1Bopstedr edn t RS n@ARRTDN of water
wi thin the ani.%otro i ¢.conductive material 16 can also be prevented. 25
Further 9F3Hhé ?&%&ﬁ&&@%r device 1, since the electrodes 22 provided on

the surface 24Tgt tshadeserBaaiutian dbpe@0inra eereped sy, hearadi sot ropic
conductive material 16 which includes a shading naterial,_light can be
preveht e§oleem rleaths ng & hrse3of Y¥mehc@s245haNer itbr E19val #lncti¥h of the

sem cond hR &2 I event LhaGsFi a5y A and 2B
show a m%glﬁglégatg)?%ﬁso Gfﬁfglﬁlg:{r? %%b%gtl:?r%ﬁ?i Iéjﬁé%:ﬁege rsmdi fications, the
struct ur eefiibeh skept hensaneocadyi nthiee SiolsierenBddi pertt iad Sonditdst ed by

e SaTe LS SReT UL AL S, 201G SEscT 1P 181 o A8, ShAYE! Y end (e
cures the regions of the anisotropic conductive material

10 16 which are not yet cured. That is to say, of the
anisotropic c¢onductive 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

30 surface 24. Therefore, malfunction of the semiconductor

chip 20 can be prevented.
12



The sane is true for the follow ng enbodi ments. The step shown in Fﬂgs é&@ &
can be carried out after the step of Fig. 1B and before the step of Fig.

1C. In nore detail, of the anisotropic conductive material 16, 10 the
region not contacting the sem conductor chip 20 and the region apart from
the sem conductor chip 20, are heated by a heating jig 38. The heating jig
38 is preferably provided with a nonadhesivc |ayer 39 formed of Teflon or
the Iike having high nonadhesive properties 15 to the anisotropic

conductive material 16 that is an exanple of an adhesive, so that uncured

ani sotropic Cfoi’lfé’.‘?tbxea‘i‘i%t &g abndf doasodptiaghese blfersio- rAkser nativel y,
t he nonadhesi ve 1ayer 39 nmay be provided on the anisotropic conductive

natgri?kmed{méqﬁf ?g 20 emeamp @l D cat rorgheshee. stEMGHETE YRéChni sot ropi ¢
conductive nateria as_ an, ex | e of .an.ad i : aj.ed by a
gh.saﬁfgl%s% e%rpl}%odlmggﬁ A3 @dl@fl’.é"&_ Bg y

non- cont5tt thet Fele B this ani sot F opi ¢ conducti vé materi al

16, the y1©9i QA ROt regaRbABLI NGuLdLa BN condluclearcrGhiticd?) arfd thésregion 25
apart fromthe sem conductor chip 20 can be cured. In place of ajig, a
hot &ir stowetuce apdi ¢hie hebfert eApddlis oftrBEAPTSed he@PihGeHay be used.

Al ter naﬁ%qelﬁr%eésil% own, if(leiLgh @ol%&%gt%ﬁbgagﬂenggfi g. J.B and before

the ste ,a reflow'step . e carried out Lo electrically
connect an el efg ofnidp compoment #Ogdi &R men foeomatwi ednducondtieror chip 20

o <ot et om0 88 en R Sk e e THE 1

sem conguetor 4ol P1 2052nd Hdhenisotropic 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 3jig 38. The heating Jjig 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 means, 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 Jjig, 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



13 AUG 28

region apart fromthe sem conductor chip 20 is heated 5 and cured. It
shoul d be noted that as the electronic conponent 40 may be cited for
exanple a resistor, capacitor, coil, oscillator, filter, tenperature
sensor, thermstor, varistor, variable resistor, or a fuse. According to
these nodifications also, all of the 10 anisotropic conductive material 16
can be cured, and the possibility of the anisotropic conductive material
16 coming apart fromthe substrate 12 and allowing the ingress of water,

| eading to migration of the interconnect pattern 10 can be prevented.

Since thepl5 whal& Hndbe PrLERUOPIC . copplucidars naEertials 1&efuwed, the
i nclusion of water can alsO be prevented. is After the above descri bed

steps, theepubstf attdel2andeptiverdt tandhetiggi oRatar il chl@he M sotropic

conductive material 16 being an exanple f 4 0 r beyond
t he seniESﬂaBBtSP%cﬁ??Eﬁft st%%bggﬁ%gn%dﬁgg%%ggﬁtles%?i g wWth a
substrat gcyibh idp01CORRBRE TN SBRisVhHACE canl yhhs e isubstamte 12, but
is not limted to this, and a doubl e- sided interconnect substrate or

mul ti5 | aged igwraonActsBkhy bbe BRkEd IThathi §Scase eSSt ELR 1St
di sposi ”Soﬁﬁégs{at | Bot hﬁagxhrﬂgghctﬂ%a& £5¢! dekahahlks BBy rheif@igred on

| ands provi on the surface opposite to that on which the sem conductor
chip i s sapatedor| ncpliage cafciddladerr, bid ltsent heempendlvreveemssitect i ons nmay
be used. The 30 connecti on betmeenpé e seni.cqonduct or c@ ) and the

subst r at ENAEYL BEOEar FREYSEAE by it Soﬁﬁﬁﬁﬁgofhe§g'f4 obser vati ons apply
equal ly to theyfQbi@vh§oremiodid®nhédifications 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

Ainterconnect pattern 10 can be prevented. Since the

15 whole of the anisotropic conductive material 16 1is
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



1.3 AUG 200

In this enbodi ment, not only a thernosetting adhesive, but also an

ani sotropi ¢ conductive naterial 16 being an exanple of a thernoplastic
adhesive may be wused. A thernoplastic adhesive can be hardened by
cooling. Alternatively, an adhesive which can be hardened by radiation
such as ultraviolet light may be wused. This applies equally to the
fol | ow ng embodi ments. 10 Second Enbodi ment A method of nenufacturing the
sem conductor device in accordance with the second enbodi ment is shown in
Fig. 3A and 3B. This enbodinment is carried out following on fromthe first
enbodi Megitse bpa M Ls SHSS1TT 6ghhYiyi fot Bhe eshodivivgt embokliasintg. on from
the step of Fig. ID,. the anisotropic conductive material 16 and substrate
12 are hel d bylm files bembedimgntandneit Il nmo¥vabFBepPa88LE2NPo a size

slightly _larger than the sem r_.Chi j [ 20 3A,
yleld!ngﬁ%h%%ﬁ¥%bn %Qt%?saeegzégg%gﬁg%ﬁﬁél%é%%h%E?VQQﬁ%E%E???ng6neans is
not |i mp&erhd heret exaapdeanyfotder:heavaid las el c utddhmg imeansagndbhol di ng
nmeans can be applied. Since the substrate 12 is cut tog ther wth the

ani sdt r opsed corlucthoemaniafFar 16dheRd VEut Y odh th %%n?ﬂom%g copl anar,

and the e0ij g, U h3e Bl c§RISUDSI LAl € ah@ oIS/ EOVAREENDY ddie aBesOL T opi c

conductive materi a : heréfore, the interconnect pattern 10 i s not
exposed,hardshavdit by ireadirsenient esuéh omsr eslchiangiehet | Ad@héorititt Pepattern 10

and causing mgration.. 30 A - hi . y
R RN I T SR R I S LR

10 Second Embodiment

A method of manufacturing the semiconductor device
in accordance with the second embodiment 1is 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, as shown in Fig.

20 37, 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



200 1 3 AUGZ2[ require to he previously cut to the sane size as ﬂh% AUG 2
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 enbodinment is an exanple of the anisotropic conductive materi al
16 and substrate 12 being cut after the solder balls 36 are forned, but
the timng of the cut is independent of the formation of the solder balls
36, as long as it is at 10 least after the sem conductor chip 20 has been
nounted on the anisotropic conductive material. 16. However, the

ani sot r opp &, £PRduCt i Ne PREefibals 136 tet pref ethbl waow edizat deashein the
regi on of cont act with the sem conductor chip 20. :In this case, :
ni sposi t semiagndiictoe ThiverdCopdudldiahdhip 20rdRd i MR cBRRBEE Fattern 10

can be revented. 1f.the_ani rQpi 0 Al ial:d6-hS;scured
rather_tﬁ%ﬁlﬁﬁgﬁ+%% VhEQhﬁefgég%igﬁ %P%tﬁgﬁgﬁ%gat égiuf%%%gzgpéfation\MIl
be eaS|eﬁo¢tr§@@y£dee noted that when the substrate 12 is 20 cut, the

whol e of the anisotropic conductive material,6 16 ei ng an exanple of an
adhesii ve nmay bEt citedilidh Resipghed d%%@%tﬂ%ﬁﬁsFﬁﬂﬁgéEhﬁik ﬁﬁgﬁaphe

el ectr 0d§§arﬁ}§f offhethée@éﬁ rc ChbRadBrand thecéptgIcargeahdpattern 10
are el ectri y connected, to the whole of the 25 anlsotrgggc conductive

natFriglsdﬁsbe$n@ anr exahpye coft ahtedhedieoveskdgermeyabdsaptft i @d°r cool i ng
cont act STHORT of Phho B AT or O po2b And THER AR 3PS SPEadi ng out
beyond tfg 5o SONduUcCtidfe ChbPdEP. 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 1is 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 opération 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 single
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 Jjig may be used
which contacts both of the semiconductor chip 20 and the
adhesive spreading out beyond the semiconductor chip 20.

30 Alternatively, heating may be applied by means of an

oven.
16



30 Alternatively, heating may be applied by neans of an oven. 1@ 3 AUhu0Y
21,1011 12 Third Enbodi nrent A nmethod of nmanufacturing a sem conduct or
device in accordance with the third enbodinent is shown in Figs. 4A and
4B show. In this enbodi ment, the substrate 12 of the first enbodinent is
used, and on Lhe substrate fornmed a protective |ayer 50. The protective

| ayer is 50 is such as to cover the interconnect pattern 10, preventing
contact with water, and for exanple solder 10 resist nay be used. The
protective layer 50 is formed around a region 52 that is larger in extent
than the region in which the sem conductor chip 20 is nounted on the
substrate 12. That is to say, the region 52 is larger than the surface 15
24 of th&hdeni Emhdddmentchip 20 having the el ectrodes 22, and within this

region 52 the | and npt shq i . drawi ngs) cty t he

el ectrodes 22 of I?%éoﬁe%%cén\r%ﬁicft‘hocrttljéﬁlﬁgj Zgl are Jf‘%?ﬂrr%]gl&gﬁft tr(#éaqélrﬁegr connect
pattern 1Q. Atéerdabtyelwiti heher otAdkdveehbyeim&Atmays 20sHievd orimed
connection 20. to avoid at |least portions for electrjcal .to the el ectrode

20 of 5t hEigeni d8ndut ofB chR@W onl8udhis® RITEING2 ERCafies Gl
conductiyg gatehkaly;34+( B YR Of1 & JBLES | 2hdWBhCRheaB BB trate

12 is formed a protective layer 50. The protective layer
50 is such as to cover the interconnect pattern 10,
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 prgvided. 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



25 selected as the anisotropic conductive material 16 of the first,l 3 AUG 200
enbodi ment is provided. It should be noted that the anisotropic conductive
material. 54 does not necessarily contain a shading material, hut if it
does contain a shading material then the same effect as in 30 Lhe first
embodi meri L is obtained. In this enbodi ment, the anisotropic conductive 17

1 3 AUG 200 material 54 is provided fromthe region of nounting of the

sem conductor chip 20 to the protective layer 50. That is to say, the

ani sotropi c conductive material 54 covers the interconnect pattern 10 and

substrate_12 in,5:the region: i i h ecid v 5@¢ s not

f or med, %ﬁ e{%aﬁlgéifﬁ7n§%8?%§%%egfap gﬂgéegagig? Eﬁ% ﬁ%é%?ﬁ%?igg | ayer 50
suiropnﬁtﬂgﬁ %Igmircﬁgid?jttiﬁz chAipertat twelphe theochacsoveopiayeond@sti ve
materia yei ng an exanpl e of, an adhesi ve may he provi ded_ onthe 10
sen1condﬁ%@%rléhﬂﬁ)ZEagidghqrPW&ﬁ%FERR%ﬁI?OpﬁgcqﬁﬂﬁﬁTiﬁ?B a?nSﬁhe first

embodi menf, appl Les. 'ﬂ\?eﬁ%ﬂrf&é@u Loreshi R R20ahE Lhetaessetztaward the
substrate ﬁgpang Reat s applied %y tﬁe jig é%, as shown in Fig. 4A
Al t ersnativel yegppessi eins vapph ethd Spressctisenebayehe S¥emtToR@kct or chip

20 and the substrate, 12._.1n this y. the electr S of _th
senicond@%?%ﬁgth?B%ZQ“%nal?ﬂe i g@&ﬁﬁe8F66§$¥%rﬁﬁ%oe%§Fe‘% egpsically
connect egyo@ScShoMN iThyed. 4D  EHhereahlddhg i nthee sargiway aszi.n the
steps shown in 20 Figs.” 1C and 11), solder balls are forned, ang t he
sem condikternalelvelyi s B aidfdd o tARd i FENCH S eFBGE Tt , “fhe

aniSOt”¥%fhg an example of an adhesive may be provided on the
10 semiconductor <c¢hip 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 between 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 1in 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



conductive material 54 is not only forned in the region 52 in mhicL %rﬁys 201
protective layer 50 is not fornmed, but 25 also forned 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 interconnect pattern 10 is not exposed, so
that mgration can be prevented. 30 It should be noted that in this

enbodi ment, it is preferable that the anisotropic conductive nmaterial 54

18 AUG 20( is cured also in the region spreading beyond the sem conductor

chip 20.; Jhi s e44i ngisbepipanthe calijionh rdddime shepomdy asein the
first enmbodinent. 5 Fourth Enbodinpnf’A qe?ﬁ%d oflﬂinufacturyng
seni condsenbeondviter ihincddt-dahiees werly 189 otireh éﬁﬂo&ﬁhe??fréﬁgthe

present _invention is shown i i 5A : f i
substrat%uﬁzl%ftQ%es?T?s?a%n%%dgﬁgg?eiéi?gguggg?hgﬂghgz aﬁ??gg;ggPE1 the

conductive material 56 (adhesive) is provided on the substrate 12. The
di fference between this enbodiment and the first enbodinment is in the
t hi c¥nesBowfth Hemked ¥B2RBpi ¢ conductive material 56. That is to say, as

shown in Fi 0. ASqfnohn dA1 fafladkiBOhgl Ne LaiGkapsmctio:d haednsot ropi ¢
conductive materia is greater than the thickness of the anisotropic

conduct i e meterdahck6 whidwnai nfdigih 1AmboRirendpeet f ithe | prephat
ani sotropi ¢ conductjve terial, 56.s thigker an the ipteryal between
the surfHEEPH Y o?sthggggﬁicdﬁﬂu %ﬁsbhi% ZOaEQViﬁghthéﬂileﬁgégdes 22
and the dg\sdaaect tpat kaprtiackornmed onthbe fiubst ratlodiment  is

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 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

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 eithexr of

25 these thickness and size conditions to be satisfied.

As shown in Fig. 5A, the semiconductor chip 20 1is
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

30 all of a lateral surface 28 of the semiconductor chip

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



13 AUG 200

12. The anisotropic conductive material 56 is at least slightly larger than
t he sem conductor chip 20. should be noted that it is sufficient for

ei ther 25 these thickness and size conditions to be satisfied. As shown in
Fig. 5A, the sem conductor chip 20 It then pressed toward the substrate 12
and heat is applied by the jig 30, for exanple. By doing this, the

ani sotropi ¢ conductive material 56 surrounds a part or 30 all of a |ateral
surface 28 of the sem conductor chip 20, as shown in Fig. 5B. Thereafter
solder balls are 19 | 3 r~i LUL. fornmed in the same way as in the steps

shown ingEigeq 16 tARdshRe and the senirongduspor sewhceni Fioht.ailed.
According to this enbodinment, since at |least part of the lateral surface
28 of thendefDeonddctbe shingcpodustare degverced shyhtie el -sot r opi ¢

conductive material 56 he .sem c hi R i r e m
mechani cal  danage iBPe &br?rg?n%@ggﬁéﬂé%?éo%ﬁégfh%ggngégg%vgmhﬁgteriaI 56
covers asff aheasl s asl t sapraesovad §f ofhtheendal@oidiodes 22hipordsi on of

the el ectrodes 22 and so on 10 can be prevented., AIthoqgh,t e .gbove
embodi meateh&ovise@s de¥c tihse BN HIPHEIRET | FORRUCEATE drely J&’n‘?g éaﬁtz)'e/ scal e

package (£SP)nledARadannchopting (FDBLocLRE B 05Ra4 hBKARHep AN be

applied to any sem conduct or ich FDB is 15 applied, such as a
sem conddanage deviMoaelovenhi chsThee oftheF lan { BoRjowic Chicpnatcldaied (COB) i s
applled’mgéegygl E%kgbvér%i%%mfégxggcg]éggﬁégbxmkgﬂoggdn?%%ﬁ?%ﬂ%
electrodes 22, corrosion of the 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 1is mounted a
semiconductor device 1100 fabricated by the method of

20 the above described 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.

25 Then electrical connection is achieved by mechanical
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

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

this circuit board 1000 is used 1in an electronic
20



sem conductor device 1100 fabricated by the nmethod of 20 the abovéls AUG 2004
descri bed enmbodi ment is shown in Fig. 6. An organic substrate such as a

gl ass epoxy substrate or the |like 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 el ectrical
connection is achieved by nechanical connection of the interconnect
pattern and external electrodes of the sem conductor device 1100. It
shoul d be noted that the sem conductor device 1100 has a nounting area

whi ch can e Rde 1as t$@ld1 s raifi d hen st Aandiof oysLEngan by enantd p, and
therefore when this circuit board 1000 is used in an electronic 20 1 3 AUG
20fi i nstowmentomudt e BoreouPt, i st kamesy MEYBLANgarPRRCHaEe" Rt e

conpact . reover, a. larger, nounting ce b ihedw Hhi.n the sane
ar ea, anHE/EQ'ﬁéPE’r or3lﬁ}‘§ﬂer£h?unsé?lfl%na$%aay iga%praos;hﬁ(}gia%{g}hg\#gglsglgn exanpl e
of an el eght@RbealASLT UBERoss@@liepped with this circuit board 1000, a

not ebook personal conputer 1200 is shown in Fig. ~. It shquld be noted

t hat ,5 whet her EbeRveagombn&XedP1ls PhssiVe eclﬁr‘?%o?‘?éﬁt%, 1 t

nvent | 00,6308 $3+8PPIdAL t QAL QUS sadigcer oyt ed elRldbe
conponen g el ectroni c conponents, for exanple, may be cited resistors,
capaci t opsrseahllscomspeitelratt @09, isf ishtoemns int &hdger at-ur e sensors, thermi stors,
varistors, Vagkagkguagsnggg%e&”¥kgé§Qgﬁegﬁefkgktive 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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LCLAIMS 1. A nethod of manufacturing a sem conductor device, conprﬂs3n@ﬂ3§£
/a first step of interposing an adhesive between a surface of a substrate

"on which an Interconnect pattern is forned and a surface of a

sem conductor chip on which electrodes are forned; a second step of
electrically connecting said 10 interconnect pattern and said el ectrodes,
and curing said adhesive at least in a position between said

sem conductor chip and said substrate while said adhesive spreadi ng out
beyond sai d sem conductor chip; and 15 a third step of cutting said
substrate, adhggirMe and interconnect pattern in a region in which said
adhesi ve spreads out beyond said sem conductor chip. 2. The nethod of
manuf acturi ng a sem conductor device 20 as defined in claim1, wherein

sai d adhesive,is t her npset ti dhesi ve and heat i pRL to said

adhesi vefl‘ n t‘ﬁemé% cc))ﬁg g?eﬂ'.ané&%ﬁélrﬁﬁ%oa of henu &élc?%?fngegﬁggm conduct or
devi ce aémpgiggﬁ@ned in claiml, wherein said adhesive is a thernoplastic
adhesi ve, and salrd adhesive is cooled in the second step. 4. The nethod of
manufiact uri ng2 afd&fiteaiiditof dekiegPosithsayePrhegive WP 0f clains 1

to 3, MmgﬁffgcéaFg Hﬁéﬂﬁ%%yy%é &ﬁtkgﬁgha%% fﬂﬁ%ré%h&e@tA@FE%Q nt .
el ectrodes are electrica y connecte y conductive parti es |spersed N
sai d adhesi fermed and a surface of a semiconductor chip on which
electrodes are formed;
a second step of electrically connecting said
) 10 ihterconnect pattern and said electrodes, and curing
said adhesive at least 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.

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 methed of manufacturing a semiconductor device

30 as defined in any one of claims 1 to 3,

wherein said interconnect pattexrn and said
22



5. The net hod of manufacturing a sem conductor device as defined 1@;%%& 2004
one of clainms 1. to 4, wherein before the first step, said adhesive is

previ ously di sposed on the surface of said sem conductor chip on which

said electrodes are formed. 10 6. The nethod of manufacturing a

sem conductor device as defined in any one of clains 1 to 4, wherein

before the first step, said adhesive is previously disposed on the surface
of said substrate on which said interconnect pattern is forned. 15 7. The
met hod of manufacturing a sem conductor device as defined in any one of

clai ms I iQGoher el feingibetbhichd 15t eRontcttidd NG PoStbh@Act sven a region
out si de an enéjof sald interconnect pattern 20 said substrate. 8. The

met hod qfammintifeac tdirs per sed e contdcadnesdevéce 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 nethod

of manufpact urig ReS18HH CoRduE QI Hemi€ing as dehiretduttay eaeioé claims 1
to 8, 30 wherein in the second step, said adhesive is caused 2:3 1 3 AUG
20013 24s tdefduvaduimd any |@mwstoh pimdflatPateral surface of said

serm conduct or, e 10, cThe MBhod: ofs FRNHIAS! ke 2a8RELE9RdUSLOT devi ce
as defined inc¢laimy,
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 is

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  c¢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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13 @UG 2004

wherein said adhesive is provided before the first 10 step at a thickness
greater than the interval between said sem conductor chip and said
substrate after the second step, and spreads out beyond said sem conduct or
chip and said substrate in the segond step. 11. The nethod of
nanufacturing a sem conductor devi e as 15 defined in any one of clains
wher ei P sEFHTUREs AFe ISR atudesParsn&di iy rters ki surface pofeiadshduct or
devi ce, conprising: a sem conductor chip having el ectrodes; a substrate
havi nFe&H Gantdtciorhedtipattern, the interconnect pattern 20 extending to
an edge of the substrate; and an adhesive; wherein said el ectrodes and said
i nt er ddnnedhepatdtehrarl af ensheficteanlthy sospmditedduandrwherece sa d adhesi ve
is interposed between a surface of said substrate on which said
i nt er gmieeid gal traind 9, 25 fornmed and a surface of said sem conductor chip
on which said electrodes are forned, spreads out beyond said sem conductor
chip, and th ol sugf f aj.delnter neg attern
out si de of%§%§§3POn§%%gréﬁggﬁﬁgkgeﬁ§con J@f%?ﬁchggb?% Sgggigggégls,AUGQ 13.
e sem.conduct ' ined in glaimil2 rein_conductive
%Qrtigggg %&e%bﬁgﬁgﬁég%%i%ﬁggﬁ%hgdﬂg%?véh%ol?%?ﬁy%%hgﬁ?§8??oﬁﬁégconductive
material . 14.. The sem conductor device, as defined in claim12 and claim 13,
mhere?ﬁmégPBdgﬁﬁggivghi%véygiaﬁaﬁ asPUBSPERES |3kl T f 5BECBE said

sem conductor chip. 10 15. The sem conductor device as defined in any one
of cFEFRs fgm{osgggads out beyond said semiconductor chip and

said substrate in the second step.

11. The method of manufacturing a semiconductor device as
15 defined in any one of claims 1 to 10,
wherein said adhesive includes a shading material.
12. A semiconductor device, comprising:
a semiconductor chip having electrodes; a substrate
having an interconnect pattern, the interconnect pattern
20 extending to an edge of the substrate; and an adhesive;
wherein said electrodes and said interconnect pattern
) are electrically connected; and .
wherein said adhesive is interposed between a surface
of said substrate on which said interconnect pattern is
25 formed and a surface of said semiconductor 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

semiccnductor chip i1s provided.



)

wherei n sai d adhesive includes a shading material. 16. A semi conduct ér AUG 20i
devi ce manufactured by the nmethod 15 as defined in any of clains 1 to 11.
17. Acircuit board on which is mounted the sem conductor device as

defined in any of clains 12 to 15. 20 18. An electronic instrument having
the circuit board as defined in claim117. 25 1 3 AUG 2f ABSTRACT

SEM CONDUCTOR DEVI CE AND METHOD OF | TS MANUFACTURE 5 A net hod of

manuf acturi ng a sem conduct or device conprises: a first step of

interposing a thernosetting adhesive between a substrate 12 and a

sem condugt orridi fbm 20 Wb £ &) B&d roslese AT gefioL ARdladnseeond step of
el ectrically connecting the interconnect pattern 10 and 10 el ectrodes 22,

and the ani sothasin conddecteempeatiislesi@re dhppgdcRe ot PRYEnd the
sem condugt or. chi and. _is ¢ in.t ' o tget with the
seni con(ﬂﬁé}eosflvech'opz%f;m ahd &' #?%oés?%p@ﬁégﬁ%gﬁet%%Eggg?oﬁ of the
ani sotropi ¢ conductive material 16 other than the region 15 of contact with
t he sem conductor chip 20 is heated and the excess sqpslraﬁf is.cut. rig
1. 26 14. The semiconductor device as defined in claim 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 beoard on which is mounted the
semiconductor device as defined in any of claims 12 to
15.

20

18. An electronic instrument having the circuit board

as defined in claim 17.
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