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 copnegt pattern and so forth. In consequence, it has been
difficul#£¢¥$¥¢é#ove productivity. The present invention addresses this 25
probl em and has as its objective the provision of a nethod of

manuf acturing a senm conductor deyice that is nmounted on a gircuit board to
be i Acor por at Bt | RT&FENE| etPVBRFECHeVF &R 7S | 1<t r BneRE™ L $RBAPESEIEL ant

F[\,@gﬁ 3\%\?&4 MY ethe Bld AP t ¥haRRG aRRddCt bWkt ¥o 30 2RUSCLESURE OF THE
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.

30



(1) A nethod of manufacturing a sem conductor device according to1t3mAUG 200!
present invention conprises: 5 a first step of interposing an adhesive

bet ween a surface of a substrate on which an interconnect pattern is

formed and a surface of a sem conductor chip on which el ectrodes are
formed; 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
adhesi ve spreadi ng out beyond said sem conductor chip; and 15 a third step

of cutti pgseaoduREPSE ahe 1adresinog and interconnect pattern in a region in
whi ch sai d adhesive spreads out beyond said sem conductor chip. According

to the present invention, the 20 adhesive is cut once it spreads out

beyond t he bo aries_of .the sem conduct or _chi p. Thu .here, i
requi r enent fg??ac urgthﬁ ﬂté%EﬂWln%éé?F%%%%@ctgto%F é@%gagé%ﬁﬁuctor

chip. SinpeeitbBeaadbeging ts euke pirekhat [egennispr eatiprd wud: beyond the
sem conductor chip 25 together wth the substrate, the entire surface of
the Substrate is eovéde®tby $HRP adRési V@ tSFRIAFN D gpAt | HNSEHTS he | ke

of the iptercaonnect patt %@ecanoge_épregggg%gﬁtgp (&) ! ngphis method of

manuf acturing a sem conductor device, the adhesive may be 2 1 3 AUG 2i 1]
F interconnect pattern 1s 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 1in 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



t hernosetting adhesive, and heat may be applied to the adhesive it 3t AUG 2004
Second step. (3) In this nmethod of manufacturing a sem conductor device,

t he adhesive may be a thernoplastic adhesive, and the adhesive may be
cooled in the second step. (4) In this method 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 nmethod of manufacturing a 15 sem conductor device, before the
first step, the adhesive may be previously disposed on the surface of the

sem Condgﬁé%o%itlemg whirdy ithe, ehggt Hedes w4 e bEOVdf'ﬁQlie'%ﬂ £€6) dHethis

met hod of manufacturi'ng a sem conductor device, before the first step, the
adhesi veaghgsheeprevicbesbgcdngpesed-on the surface of the substrate on

whi ch the interconnect patternis fornmed. 25 (7) In this method of

manuf acturing a sem conductor device, in the third step, a cutting
position may be)inrta regiRisout sigithad endbdOf t hanufaloanadnnmect pattern of
the substrate. 30 (8) In this nmethod of manufacturing a sen conductor

devi ck, Famipenduebnd st devitdse whotlee of BHBegdKEsi véaY¥my B8 curked; and

thermoplastic adhesive, 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



inthe third step, the cured adhesive may be cut. On the curing of! 8hdUG 2004
adhesive, the cutting can carried out easily. 10 (9) In this nethod of
manuf acturing a sem conductor device, in the second step, the adhesive
may 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
| ateral surface of the sem conductor chip, not only 1is the sem conductor
chip protected from mechani cal danage, but any water can al so be prevented
from reaching the el ectrodes, and corrosion can be prevented. 20 (10) In
this method ofigyanyhact ughng a gephe@nducépr dendraesadther pgifiesi ve may be
provided before the first step at a thickness greater than the interval
bet ween skaisenductdrcHericehip a n d the substrate after the second step,
and may spread out .25 bheyond ].CO ct i Peb p | NG; L essure
bet ween t he senicoﬁ8u5$5¥ %%ﬁ%ﬁ%nggghé gﬁ%éfﬁg%%piﬁft%gg gg%%n ‘g%ep. (11)
In this payhpd efireanutaeturing a 30 sem conductor device, the adhesive
may include a shading material. 1 3 AUG 2(0' Since the adhesive includes a
shadihg material, iR ghie cBR1BE FtéPent &R f FYFPFe MG Yhe™¥urt%ce of the
sem condugtor chip having the electrodes, thus preventing malfunction of
t he sem conductor chip. (12) A sem conductor device according to the

On the curing 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.



present invention conprises: a sem conductor chip having electrodésg %UG 2004
substrate having an interconnect pattern; and an 10 adhesive; wherein the
el ectrodes and the interconnect pattern are electrically connected; and
wherein the adhesive is interposed between a surface of the substrate on
whi ch the interconnect 15 pattern is formed and a surface of the

sem conduct or chip on which the electrodes are forned, spreads out beyond
the semiconductor 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 Accordifgeto the prgamskikaventnenudele adhesishadisig al so
cured in a region outside that of contact with the sem conductor chip.
Thus, theapessabiliiygbt then ablResPvevestsidng faplrt rPRGHTRe $istrate can

be prevented. This, prevent.s t i ess. of LC I about
ni grati oR"0 aFﬁeanFchéﬁﬁ%anggF?gg%f§§ n%%g%gﬁtﬁﬂ% ?%ééFESF%%?on of

wat er cafhfie preventefly mhheantheoadbesithe isemduoeducttd) dmiphis
sem conduct or device, conductive 30 particles nay be dispersed in the
adhesive to corman anisotropic conductive material. 5 Since the

i nt er connect gf&heﬁn angh &l &y e iglect pheglbhiyngonnest egnly the

ani sotropi c conductive matertal, the reliability and productivity are
excel | enpreédd) invéehtsosenpwpndaetor device, the adhesive may

a 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 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



cover at least a part of a lateral surface of the seniconductor &h pAUG 20
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 nechani cal
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 el ectrodes, and corrosion can be prevented.
(15) In this sem conductor device, the adhesive may include a shading
material. Since the adhesive includes a shading 20 material, |ight can be

prevented fromreaghiheg the sHtéaeenabcthesam aongdugat @ edtigpdzant ai ni ng
the electrodes, thus preventing the Mal function of the sem conductor

chi p].c 25 a6 e lactariceddductaamedtit onctbe dpRgsporpRéC soaskiti¥Rention is
manuf act ured _hy.t he qQve- descr.i L meth (1 LChEcuit rd
Bkt e B ™ BT o 10 CoBkoet SLER L 42

accprdinﬁ t& inve e abo Scri sem conduct or
devi ce i sxceouehed. AUG 2a . (18) An electronic instrunment according to the
present invention has the above-described circuit board BRI EF DESCRI PTI ON

OF THE DRAWNGS Figs. 1A to 1D show a nethod of manufacturing a
sem conduct or (dgyi 67 kR ;aCeRuARGRMIYL dudiisd, enbodhBaL veekily ng to the
; to Figs. and 2B s

present inventio ow a nodification of the first
cover at least 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.



enmbodi ment; Figs. 3A and 3B show a method of manufacturing a senilcGnAUgt M)
device in accordance with a second enbodinment relating to the present
invention; 15 Figs. 4A and 4B show a nmethod of manufacturing a

sem conductor device in accordance with a third enbodinent relating to the
present invention; Figs. 5A and 5B show a nethod 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 device in accordance with the enbodi nent of the present
invention; and F'ig. 7 shows an electronic instrunment having a 25 circuit
board on which is nounted a sem conductor device in accordance with the
enbodi ment of (iBé anesedBCﬁnmnﬁﬂi(ﬁnSﬂﬂﬂﬁbﬂMII?¢¢FK@iRRYING QUheTHE

| NVENTI ON 30 eferred,enbodi the rese t nvent| 2~ 0, 4
will be 8€§§Fﬁ ed™VHIth°Pe 3?2§E3 £8°Vfie WGP EHI §F‘ %ﬁ’dﬁ#ﬁ%t A

nmet hod of manufacturing a sem conductor device 5 |n accordance with the
first enmbodinment is shown in Figs. 1A to 10. In this enbodi nent, a

subst¥ at BRIBF| BEGEREPRAPEhORad HEn DRAMENESNnect pattern 10 forned on | east
one surface 18, as shown in Fig. 1A. The substrate 12 may be a flexible

substrate
Figs. 1A to 1D show a method of manufacturing 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 accbrdance 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



3

10 formed of an organic material, a netal substrate forned of an |nor
material, or a conbination of these. As a flexible substrate nmay be used a
r. 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

tape carrie

insulating film may

to the surface on which the interconnect pattern 10 is formed. 20 T

t hrough holes 14 are forned in the substrate

pattern 1G4
Lands 17 ?

S HOIHIRA QR 1€ 1 1 TEP ST RN COVES 1110 I i gygh hol es 14.

external el éctrodes are formed over the through hol es

AUB 2004

al so be forned on a surface of the substrate opposite

he

12, and the interconnect

14, as

part of the interconnect pattern 10. 25 An ani sotropic conductive naterial.

16, as one
subst rat & 1%
material, i
conductlve

exanpl e ,of an adhesive, is provided on a thus obtained

s¥ ERbord e

S ghve%ﬁb@%@no@xazraahﬁfa@ﬁulaﬂn@d@essaﬁlcah@u@ﬂbsotd@pi@e
material 16 30 conpri ses an adhesive (binder) in which are

cription that follows, an anisotropic conductive

di spef sedn cendocdepeeparitie] dhe cHaasst i eBLPALRER), Afd FROWBMEL® 1 3

AUG?0 caﬁe
coul d be'p¥

6 5V|gﬁgFgB?g?%edﬁégggggheg¥§¥ﬂﬂké€%rggf|ig%ﬂg%£% e substE;;

al 16
e 1 or

it coul duegualdniorel has ha pneirdedrescta pagtednon Ot heosubdt cat eatl2. The

lea

st one surface 18, as shown in Fig. 1A.

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

ele
ins
15 the
thr
als

the

ctric conductivity of the substrate 12 is high, an
ulating film is formed between the substrate 12 and

interconnect pattern 10 and on inner surfaces of
ough holes 14. In addition, the insulating film may
o be formed on a surface of the substrate opposite to

surface on which the interconnect pattern 10 1is

formed.

20
12,
sub
ext
14,
25

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

An anisotropic conductive material 16, as one

example of an adhesive, is provided on a thus obtained.

sub

strate 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



5 ani sotropi c conductive material 16 may be provided to be |larger thdn
surface 24 of a sem conductor chip 20 on mh?ch el ectrodes 22 gre QP?vﬁggdﬂm
or may be provided in a quantity to be smaller than the surface 24, then ’
conpressed so as to spread out beyond the surface 24 10 Alternatively, the
ani sotropi ¢ conductive naterial 16 nay 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 noted that even if an adhesive not

i ncludi ng conductive 15 particles is used, the el ectrodes 22 and

i nterconpegt o gaggﬁﬁgfggﬁgwﬁpeaggggtr@%@Ighigwﬁﬁﬁﬁﬁd.cbnduhkivenbodinent,

a thernosettin hesive is used as the anisotropic conductive material,
and the manesbaloﬂﬁccnmﬁUMcbeverﬁﬁﬂ@PBéW:ﬁ?ﬁﬁﬁﬂféﬁtﬁbrs?%%Fu&gaé 20

shading material. /As a_ shadi materi.al ¢ ; I
dye or b}%c?fﬁiﬁﬁgnFongﬁeFEggtFﬁ gnléﬁdﬁggfgg ?@@?% %gﬁ?%g§gg%é§ivg ggicge

used a ty rgﬁ§@§1&@g aghesgi veigsidypbhi ethdy anbepoayetype,. offhe

phot ocur abl 25 adhesive as typified by _an epoxy or acryl ate type.
Furt ter , anhsotypeiof catdest¥secBpEg iy Lellde f%h dﬁ¥°%+¥e§ %ﬁe%%bplastic

(thermal, adbesi o) ot ype.of cadliesve ey sefuabhMubeousethid n20hen ol I owi ng

descript}%ﬂ?eff adhesive ot her than thernosetting is used, the
D¥OXISloﬁhﬁ@hoél@aQEQMeshQaldnh£ subeided: edri mayl dee Fovhdedagyl i cation

of heat or pressure. 1 3 AUG 2 Next,. t he sem conduct or ~Ghi i s nmount ed
on the a&ani®HNHopPie E@nd@@ti%a%ﬁ?ﬁrigl‘mi&t Or “eXanpl e. 2Iqlrf Pré:%%n

compressed so as to spread out beyond the surface 24.

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



detail, the sem conductor chip 20 is nmounted such that the surfék@ f@GOQMM
t he sem conductor chip 20 on which the 5 electrodes 22 are forned faces the
ani sotropi ¢ conductive material 16. Mreover, the sem conductor chip 20
is disposed so that the each electrode 22 is positioned over a | and (not
shown in the figures) for connection of the electrodes 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
formed on four edges. The electrodes 22 are comonly in the form of

proj ections ggtof 99 LedU dRluXot h@hi¢kgopri%virﬁi@@ln@@dabammwn 15 pads.
The el ectrodes e formed on the erconnect pattern 10 side in the
f orm of auibotpbppectbndﬂcmHVﬁrmaﬂﬁnnak;f&wrﬁmkngeMQhEngImh@mre

i nt er connect att rn ans of the ove proc the a ropic
conduct i $8tAdter J%FW%C%% ??%ﬁe&hﬁgtﬁggnl?h it é%e ush q?”ﬁh

sem Condeﬁéoéu%beeZQz;Of&fV\/ﬁdb@ dhe Rlpaidantesch 22 20 eohowRedhanthd he
surface 18 of the substrate 12 on which the interconnect pattern 10 is

formed. Algcgr8Oess 2Rhen amed tioyesks fao@st ac&hze oﬁnﬂﬁ@tééﬁﬂébnductor
2 o BBl o r O R et 6D ARV A ks S0nYELANLERS, Bh T Odes 22

are fornsd™gy *€eni‘conductor - dhi TS sub| ected ressure in
t he dlregol0m50fdhbposédb3%bat¢h5& ;%Hénrﬁﬁ¢welqle@teedere2ﬂayibe appl i ed
bet ween the sem conductor chip 20 and the substra f t he

el
ani sot r oppeiEbaaaet Ve et erlpad 167%s SAOVRINESi ¥ g sgﬁﬁ%%?ﬁ d Ithln t he
area of Egﬁnéeﬁiéﬁeo%4tﬂg electrodes to 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 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



of the sem conductor chip 20, the applied pressure causes it to é%?e

il

beyond the surface 24. The jig 30 has an internal heater 32, and applies
heat to the sem conductor chip 20. It should be noted that 5 considering

the requirement as far as possible to apply
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
peri phery of the sem conductor chip 20. Thus, as shown in Fig. 1B,

el ectrodes 221f

10 are electrically connected through the conductive particles of
ani sot r ogiagisesndidct teesputed glutlebedsndcEbedisvy fara h£4- edBSdiTeht, since

t he interﬁgqgect pat%%ﬁggﬁpuﬁggtgée%brod diépﬁ&geg!qﬁ%{.C@B|%:EaneCted

t hr ough 9

itii s8t'r opl

d ifve matéria Seém conductor devi

heat also to the spread out

t he

slht coarie@RAUCtor £hizg 20 tard theliiker garmmairpat tern

t he

ce can

be manuf geticesdaytarmetdiots exwel | ent redhabidit peandnpreductihdtty. 20
Since heat is applied to the sem conductor chip 20 b%bthe jig 30,

ani sot r opPreségrdied v eaicdibrensnt sascfdd 3 ReeSt

t he

¢ ol CoffRFRYAf act with

the serm agfuchly €81 Bné0sddbddCoueobanieh Gt 8kl BGINRE e conduct or

chip 20 or the region apart fromt

m conductor chip 25 20, heat does

not reachohHecaniveomatpirdadoridycttihe jimt20 i ased6prsberhbivt bescwing is

i nconplete. The curing of these.regio
step. As9ERBRAYI n ?i EP

10

13

20

25

30

N i ed i he fol
01 BrE) adag | STBr b UBR withFR oL EhE

semiconductor chip 20. In this way, heat can easily be
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.
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.

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
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
and around the periphery of the through holes 14 in the

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

oW ng



30 and around the periphery of the through holes 14 in the substraﬂealéuﬁﬁg
cream solder or the like may be used to 11 1 3 AUG 2( formthe sol der 34
by printing. Alternatively, pre- forned solder balls nmay be nounted in the
above- described position. The solder 34 is then heated in a refl ow 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 sol der
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 Gygd. thBat sbsake say, 19§ tdein@M$ot I7opi&r eondusty ve geéerial 16,
the region not contacting the sem conductor chip 20 or the region apart
from t he foemedondwdider chigl 20, may cuped naunhedr efifowthet e@RAVEDrm ng t he
solder balls 36. 15 In.t.he thus obtained sem conductor device 1, since the
whol e of eﬁgré%?goPFgﬁﬁéogdnductive material 16 is cured, the possibility

of the ani sotrgpic seqa@ductiave s nEted i gdaddd ai uadrelie oweritegnduatdr chip 20
coming apart fromthe substrate 12 and allow ng the_ingress of 20 water,
| eadi g ©61ARgr dpabhs o3& harentfr@theds pabeBRn 110Fig prélfent™®E Since

the whol ¢,9helNBa31'sSold GHAUCtLyes pRE e bab 180k scured, ciie

i ncl usi on of wat er 9ﬁhﬁﬁé ani sotropi c conductive material 16 can al so
be prevemtédow25sEept henoitn thédysemrheondedtder dédi cbur, silsese ttHee
el eCtrOdgrsligc%tg)g\{icdec%no ut}tqe\resuraéggreigf 9f6 tihse 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 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



sem conductor chip 20 are covered by the anisotropic conductive naﬂeai%wa &
16.mh|ch i ncludes a shading material, |ight can be prevented fromreaching
this 30 surface 24. Therefore, mal function of the sem conductor chip 20

can be prevented. 12 1 3 At I!,G Figs. 2A and 2B show a nodification of the
first enbodiment. In these nodifications, the structure which is the sane
as in the first enbodinment is indicated by the same reference numerals

and description of this 5 structure and the effect of this structure is
omtted. The sanme is true for the follow ng enbodi nrents. The step shown in

Fig. 2A can bech%%f i efl quly &g ekholihe Shé®i Picht donlBranthdeforett he step
of Fig. 1C In re detail, of the anisotropic conductive material 16, 10

the regiatbodineont athi npeske e Coralutons, chhp ZEmuthewhéghon apart

fromthe, sem conductor chip, 20, are.  heated.b at.d ne: i1 81y, The
heating }¥ gtB8 FamepAst eJr%bFéep &\ﬁsd:ede@??%l%grﬁgngghels@cé%%%rbgg f or med

of Teflon,or &he | bkechawitry Mingbrapspdhesd velgyangtices b5 tbhike
ani sotropi ¢ conductive nmaterial 16 that is an exanple of an adhesive, so
t hat suncatredcanisoandpithe cohflecti ¢ rdtiet i 8FTE6LHEES ot O%Iﬁg?a't her et o-

Al ternatjvel t he nonadhgs] v, . TRy rouj.ded on the ani sotropic
conduct i .eréﬁﬁﬁiﬁﬁr%ﬁ??ré§%i€h%ﬁ¥§%l§§% I%mg?agﬂ%hggﬁesive. Furt her, tﬁe
ani sotropi c coustdy eslmierinl F16. agRhamaexdrplearofieh eahesftermay be

heat ed by a non-contact nethod. By this ans,, of the_.ani ‘
conduct itfe nptew| af f@g.tﬂ@r%ﬁgo eﬁ&re the step o? Fl%n.l S:P(ErOEhC

more detail, 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 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

contacting the sem conductor chip 20 and the region 25 apart fromthe

sem conductor 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. J.B and before the step of Fig.
IC, areflowstep 30 may be carried out Lo electrically connect an

el ectroni c conponent 40 distinct fromthe sem conductor chip 20 to 13 1

the interconnect pattern 10. By neans of this reflow step,

of the

ani sotropi ¢ conductive material 16, the region not contacting the

seni condygLor; ghi e Zhand the todvegi 00 . apayt nfd-0i8 t be semisondificw chip 20
is heated 5 and cured. It Should be noted that as the el ectronic conponent

40 may betept edof orthexamplisckropdicst epnduchpiei tBateEs ],

filter, t t ,_th i , i i
fuse. AcEEBUPHG TG (HESE Y Eatt SrtigrlBlcY GH 26 gn

Baci 190 or,

pesipsfor, or a

ani sotropic

conduct i ¥ggiBherdglrtlbrean htheusesicanducher pesspb2ioi tis ohereed
ani sotropi C conductive nmaterial 16 coning:apart fromthe substrate 12 and
h# | gt ol

al | owi ngardle cunnft-es§tofsheikd | Peeanrhgdt tyr a6

K&

L9t connect

pattern prevented. . Sin e wh f ot hg aRie$qtdiQi C
conducti%gmégﬁggﬁalag6 ﬂ%ﬁreﬁ? t%gt%ﬁcl%gfongggm%éfergcan a?%ggﬁg
prevent edaphasi bt er cbhé, alewd ldederd befl st eps, tehpesabsreatsenERrmay be cut

in the rggion,in whi ch the anisotnogac cond%ptive nat%ggg 16 being an

e resistor, or a

exanpl e egmlgﬂﬁgsiv@rlstor, varla

According to these modifications 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.
14
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1.3 AUG 200

20 spreads beyond the sem conductor chip 20. This enbodi nent has been
described with a substrate with interconnects on one surface only as the
substrate 12, but is not Iimted to this, and a doubl e- sided interconnect
substrate or nulti-layer interconnect 25 may be used. In this case, in
stead of disposing solder in the through holes, solder balls nmay be forned
on lands provided on the surface opposite to that on which the

sem conductor chip is mounted. In place of solder balls other conductive
proj ections my be used. The 30 connection between the sem conductor chip

and the oéé@ﬁé@i&némé/pﬁbﬁycéﬁﬁéﬁﬂyoﬂb byeWEbe 1 bandigngmbThdments .
observations apply equally to the follow ng embodi ments. In this
enbodi ment, nofnontlyia t kebpgsBeptag a@kesiAfelY buid aF88rAASERFSBEr opi ¢

conductiy nateria%?%Ggaggggg %%f?g?Pﬁﬁiéﬁcéﬁé{5ff@@l@éﬁéfiggh?@iVe may be

used. A THETHbpTas Fve °Can be har dene cooling. Alternatively,
an adhespyeng\high eaampee hardemed Hyrmcpdizattjon subtesdsreul megvi beet |i ght

may be wused. This applies equally to the foll owing enbodi nents. |10 Second
Rt oh PX

Enbodi merted: ned hokhefmaphashéfur PRYCERESseMabn VT

accor dange, W h the;secand eahodi meny | 9o8RuRd n Whion SAand 88. This
enbodi ment 1's tarried out following on fromthe first enbodi ment. 15 Mre
fﬁe0|f!mdeepem bhg$aaﬁanﬁqnymucmobﬁkatraYﬁpl¢bnﬂﬂﬁéﬁnmﬁYoPeFig. | D,

he ani sotropi ¢ conductjve nmaterial 16 an st rat |d by a
fixed bl -4T§'}18ar19cP e%ye%u?nﬂ/%b’f% B‘P%dgoigg%ng gf“gzjédg |8Etgl'y Y

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



l'arger than the sem conductor chip 20, as shown in Fig. 20 3A yieﬂd?)n@-lrazE
sem conductor device 2 showmn in Fig. 3B. The cutting neans is not limted
thereto, and any other available cutting nmeans and hol ding neans 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 1,6. Therefore, the interconnect pattern 10 is not
exposed, and water is prevented fromreaching the interconnect pattern 10

and causi0g,gr ald ofe 32eAGeRdyNgcte th stiegbedimentizei e the
ani sotropi ¢ conductive naterial 16 is cut, it does not 15 7 200 1 3 A UG
2[ requi semiocohduptewi siidby 2t oro alHohde sprgegs (I 8ERPEBLGuct or chip

20 or slight | ar ger d it 0Nl 1
senicondﬂg?b{yg%f% Zﬁianrﬁgﬁggégﬁgr5%%§Ek?ﬁﬂgﬁgﬂpgaggrﬁ%?ggbghgftPﬁis

enbodi nepbt | segiredanpl e of the anisotropic conductive material 16 and

substrate 12 being cut after the solder balls 36 are . formed, but the
timrg of the Fut shoulshependenteds that fidtiat ST  diSdef Phal | s 36,

as |ong ag.hbibs At dfe! asls il d NeoRaLeanduGhtechal 20 handbeen

nmount ed ¢ e ani sotropic conductive nmaterial. 16. However, the
ani sot r opilss comtel ctli2vebermtgr icalt 18fterpridfer sbllfequredllat 3%adtein the

regron OéofﬁggécéugjipetQ?mi%gi%%Pq:qgoéut is independent of the
. formation 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 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



chip 20. In this case, mspositioning of the 15 sem conductor chijpazéuﬁn%ﬂmi
i nterconnect 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 exanpl e of an adhesive may be cured in a single operation. For exanple,
when the el ectrodes 22 of the sem conductor chip 20 and the interconnect
pattern 10 are electrically connected, to the whole of the 25 anisotropic
conductive material 16 being an exanple of an adhesive heat may be applied
or cooling applied. Wien a thernosetting adhesive is used, a jig may be
used whiTohrdoRmbetidmesth of the seni conductor chip 20 and the adhesive

di hplee L .
oy be. oo 1 ecoyrnel °F TG ALLAY B Reni ot GE4E" iR ee oo Y
A ”EthOdlﬁf;ﬂﬁﬂﬂf@@ﬁ@élnguﬁlSQMECOﬁdmﬁﬁoreﬂhuﬁtﬁentn Becastdance iwi th t he

third enmbodinent is shown in Figs. 4A and 4B show. th| i ment, the
substt at 81932 éﬂ1ﬁﬂ9f435§h%ﬁboépnéﬁﬂﬁ:fﬁﬁﬂﬁﬂm%ﬁﬁ oﬁ qgﬂﬁﬁééﬁe f or med

a protectbveel ayer (0.5 TRE ARG Y& | y&d, '§néoohstﬁﬂcgu%%t&%t%pver the
5,

i nterconnect pattern preventing contact with water, and for exanple
solder 12 is formed a protective layer 50. The protectlve 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



10 resist may be used. The protective layer 50 is forned around a ﬂeaiéHG 200
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

| arger than the surface 15 24 of the sem conductor chip 20 having the
electrodes 22, and within this region 52 the |ands (not shown in the

drawi ngs) for connection to the electrodes 22 of the sem conductor chip 20
are formed on the interconnect pattern 10. Alternatively, the protective

| ayer 50 may 20 be forned connection 20. to avoid at |east portions for

electrical. to the,electrode: 20 O%rbﬂetﬁﬁﬁiEQQ?HﬁtQﬁfQﬂ&@n@Dnéu%E a

supstrat%aﬁa an—ani'sotropl ¢ conductive materi 54 (adhesive) of a nmateri al
mhlch(xwmaese&ﬁqﬁﬂdﬂﬁﬁutashibe&ﬂﬂs@tmmdcprohdutﬁheelﬁﬂ%ﬁiép-16(ﬁ t he
first enbodinment is provided. It, should be noted, .that the an%s%%;opic

g

conduct i Veatraiér iR . S84, dd&E AR SHTREGr PPYPIRGNEASh W ShatT terial,

hut i f i(%mgi%gg RNt Al A Lingpget erhalid henqt kepsamatef feet ias in 30
Lhe first enbodinmeril is obtained. In this enbodiment, the anisotropic
conduct i wiee 17ef;idnAlR 200 netieh ath&4pirotpetiivéedliyem e F2ghet of

R e SR IR e o
pattern Jdf,@ae spdst ref@ed? i30  surrounding the region  52.
Alternatively, the anisotropic conductive material 54
being 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



5. the region 52 in which the protective layer 50 is not forned, aﬁhqzﬁus 201
also formed to overlap the edge of the protective layer 50 surrounding the
region 52. Alternatively, the anisotropic conductive material 54 being an
exanpl e of an adhesive may be provided on the 10 seniconductor chip 20

side. In nore detail, the description in the first enbodiment applies. The
sem conductor 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 15 | east between the sem conductor chip 20 and the substrate 12.

In this yay, .hheqel gehodes 22nef thaeyicsenigonsuting chepoRd antet he
i nterconnect pattern 10 are electrically connected, as shown in Fig. 4B.

Ther eaf t seni¢ondheteanehiay 2 | Bhifecyrdpy shiegwin FAT20°S §8rri€dand 11),

sol der bal]ls. are fornmed, and_th i c i i bt ai ned.
Accor di ng™t ot hf eeﬁ%ﬁ%i%%%téétﬁg gﬁ?@%??%giéﬂb8§%§ﬁ§?rbz 2at2:?gl 54 is

POt oglybf?rggd :n tpe region 52 in which the protective layer 50 i s not
ormed, bu also forned to overlap the edge of the protective |ayer 50
sur r dundi'err theEmleed BREBY. Consequently, there is no gap between the

ani sot 1 opi ¢ copdyeihys B ChiAliradtAldngt e Bealiethidueddd edeblceand the
i nterconnect pattern 10 1s not exposed, so that mgrahon can be

FLevenLei:h 3@cbtrdsheel dvieh nat efbutit embplhiigiesiboelt néde Preps§htpreferabl e
at the anisofropi¢ conductive material 54,18_Al IS red.al i
regi on sbﬁ%%&ﬁ%@Pbe&%ndsgﬂEn in ﬁags. 5A anHG 2. ispgureq;salso in the

embodiment, the substrate 12 of the first embodiment 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
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sem conductor chip 20. This curing step can be carried out in the sane way
as in the first enbodi ment. 5 Fourth Enbodi ment A nethod of manufacturing a
sem conductor device in accordance with a fourth enbodi meriL of the
present invention is shown in Figs. 5A and 5B. In this enbodinent, the
substrate 12 of the first enbodinent is 10 used, and an ani sotropic
conductive material 56 (adhesive) is provided on the substrate 12. The

di fference between this enbodi nent and the first enbodinment is in the

t hi ckness of the anisotropic conductive material 56. That is to say, as

shown i neBiBeqlindfnel Bt svagmhodifentnd hecépi ckness oh Fhigsaniisot ropic
conductive material 56 is greater than the thickness of the anisotropic
conduct | wedrmaber hal theshewd condricorl Aevipsr d sspddigingsl-ly, the

ani sotropi ¢ copductive teri,al LS. thicker. n e} r et ween
the surface 24£§6°591Pﬁg%§b§F55%d%c %@l%%#g'zﬁl g%iﬁgbtﬁégéﬁexg%gges 22

and the bt emeoNnacdr4Bt Eerfadl 2o nefl ohet hersitistdwatter 12hifhe0

ani sotropi c conductive material 56 is at |east slightly |arger 3$an t he
seni condateocoaVRigeRyY $h6ul N BT HRRIC t RRPIVETHY Lﬁ%%%¥% f P& either 25

these thigkness; ' opdiLi ons 19 Peosalbiksll efrofSmebawmiidaiFi 9. 5A
t he Seni%§§d§%§839%ﬁ$%ﬁ§69|?g% en pressgdotomard théosuggtratéxlz and heat
i s appl i edmady.t helgriegpva®,, f osiexanpltbée Byarigogrepis, thadugdildt ropic
conducti ve nateris% 56 _surroun

r

of the sBAF&BhALCPEr CEHEPS 26, §§a§ﬁ§&%-§%F$$b$ﬁgﬁg$?ﬁ%§gggggiFﬁg%rggf ?8
balls argjectrodes 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



191 3 r~ LUL. formed in the same way as in the steps shown in Fi%é% AH@ 2004
and 1D, and the semniconductor device is obtained. According to this

enbodi ment, since at |east part of the lateral surface 28 of the

sem conductor chip 20 5 are covered by the anisotropic conductive nateri al
56, the sem conductor chip 20 is protected from nechani cal danage.

Mor eover, since the anisotropic conductive material 56 covers as far as a
position renoved fromthe electrodes 22, corrosion of the el ectrodes 22
and so on 10 can be prevented. Al though the above enbodi nent has been
descri bed sRri,penRal lhd b titmordfc ai bl Pusdize/ segberpaakage @ESR)  of

f ace-down bonding (FDB), the present invention can be applied to any

seni condmotrer aleviare:  oMehEeeEDB d slasgapplPeaLisgeBRACR S8R ¥hduct or
device to i.ch .Chi n_ F.lm(COF) o ip Beald [LR) I ied, or
the |ik&° ﬂleﬁgcuwgtﬁﬁgrdkéﬁoos %gVWéEégHsé%g%n?glqg% senigg‘ uctor device
1100 fabkugatednbyithe ige &i0f1e20 t he above descri bed enbodi nent is shown

in Fig. 6. An organic substrate such as a gl.ass epoxy substrate or the
li ke ¥s generalhgnusael fast exemdilecuPt bﬁhr@lfﬁﬁﬁ¥“@ﬁé £AS YRR boar d

dosi fed SIRCEPES DB LFEN Bl 1 el HonmattTan TaUStni Sved y wechn cal

desired CI'rc connection is achi eved by nechani cal
connect i parsbnhhecbnpeteanie®d pat tshlownand éXger Wal el ectrodes of the

sem conductor devige 1300, Lo aPuih e Metadethat 1 elipeondus or device
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.

21



/4100 has a nounting area which can be nmade as small as 30 the ared #oUG 2
/nnunting a bare chip, and therefore when this circuit board 1000 is used in
/an electronic 20 1 3 AUG 20fi instrument, the electronic instrunent itself

can be made nore conpact. Moreover, a |arger nounting space can be

obtained within the sane area, and therefore higher functionality is
possible. 5 Then as an exanple of an electronic instrunment equipped with
this circuit board 1000, a notebook personal conputer 1200 is shown in

Fig. ~. It should be noted that, whether active conmponents or passive

conponents, theapmesent invention can be 10 applied to various

surface-nounted el ectroni c conponents. As el ectronic conponents, for
exanple, may be cited resistors, capacitors, coils, oscillators, filters,

tenperature sensors, fherpmstors, .varistors, variable resi rs, and
fuses. 21°A C@ﬁt%é’dll.og ﬁlgtnﬁ]gs S ISt gctst?rnlllncgonélbuscgcrﬁlgoﬁ%&’gf%‘l’ devi ce,
conprisiagmpﬁigiﬁ@fst step of interposing an adhesive between a surface of
a substrate on which an Interconnect pattern is fornmed and a surface of a
sem conduct orachiFsén SR hof e LEHETRRSI N 2P oPREGS 1Y Ss RDFHERR e Of

:LSCLLifﬁgkfaSQ”B?C%i@%Bﬁ%f&té‘bﬁ”Rﬁ&%ﬂ”%%“iﬁ%ﬁﬁé%ﬁhé@é patdeehectrodes,
is formed 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



sai d adhesive at least in a position between said sem conductor cln%)éyﬁdZMH
said substrate while said adhesive spreadi ng out beyond said sem conduct or
chip; and 15 a third step of cutting said substrate, adhesive and

i nterconnect pattern in a region in which said adhesive spreads out beyond
sai d sem conductor chip. 2. The nethod of manufacturing a sem conduct or
device 20 as defined in claiml1l, wherein said adhesive is a thernosetting
adhesive, and heat is applied to said adhesive in the second step. 3. The
met hod of manufacturing a sem conductor device 25 as defined in claima1l,

wher el ”.éfécg]haéﬁ@os' verds élé@@!’r@@@h@?t' CRgRRYee, bndcsridcadhesi ve is
cooled in the second step. 4. The nethod of manufacturing a sem conduct or
devi ce PBirtasldef idiespersethyimneabf afiag¢atva.to 3, wherein said

i nterconnect pattern and said 22 1 3 AUG 2UU t el ectrodes are electrically
connected by conductive particles dispersed in said adhesive. 5. The

met hod of manry{acharhdd 8rSemEmonduaioingleyi ceniavrdridtiead davaoy one of
claims 1. to 4, wherein before the first step, said adhesive is previously

di spésedomatigesirimanpfonsief sehitndlict@ré chip on whi ch said
el ectrodes argifPdpetd,8- The "Pibod A mAulaciur Ladea; sem eonduct of
y clalns t

device as defined in any one o 4, wherelin before the first
step, sardwidhesiyvelisposed 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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previ ously di sposed on the surface of said substrate on which sa{hs AUG 2004

i nterconnect pattern is formed. 15 7. The nmethod of manufacturing a

sem conductor device as defined in any one of clains 1 to 6, wherein in

the third step, a cutting position,,s in a region outside an end of said

i nt erconnect gattern 20 sai d substrate. 8. The method of manufacturing a

seni cAfiurbFodBdi @& 1£2S¥efd nBALFnCdny? okt ofa k| aikrkadet 817 sadserein: in

the second step, the whole of said adhesive is 25 cured, and in the third

step, sapiFauctadidsine is cut. 9. The method of manufacturing a

sem conductor device as defined in any one of clains 1 to 8 30 wherein in

t he sddond Bteemetdardl afihesnvBacsucinged 2e8itoddAUCo20@2%iz2é atso surround

at least a part of a lateral surface of said sem conductor chip. 10. The

met hodledfi nmnufracilwiinn®,a semi conductor device as defined in claim9,

wherein said adhesive is provided before the first 10 step at a thickness

greater th in al n i 1LON | : aid

substrate g?ﬁ%?gpheégg%oﬁﬁﬁﬁﬁﬁgg, gﬁdqggfﬁgﬁgpog?% g%oﬁghga?ggggniconductor
[ i d subs [ econ p..11. The nethod of .

ﬁ)h p g@g'ﬁ)r %% % Ct,lgl’?é%ucg{}bérglg ]’_SLCI’?QIQ Ef&% alé%erv .bggween sa%)%:! C| ai E

manuf act INg a sem con evi ce as rned 1 n any one
semiconductor chip and said substrate after the second

step, and spreads 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.



)

wherein sai d adhesive includes a shading material. 12. A senicondubtdo@AUG 203
devi ce, conprising: a senm conductor chip having el ectrodes; a substrate
havi ng an i nterconnect pattern, the interconnect pattern 20 extending to
an edge of the substrate; and an adhesive; wherein said electrodes and said
i nterconnect pattern are electrically connected; and wherein said adhesive
is interposed between a surface of said substrate on which said

i nterconnect pattern is 25 forned and a surface of said sem conductor chip
on which said electrodes are forned, spreads out beyond said sem conductor
chip, ang; coveis ddigi Wl ectppedesitd age @risaddihnteagannect pattern
outside of a region where said sem conductor chip is provided. 13, AUR 13.
The seni condudtareidevierdast #eei pad tiiglelsai ana 2dispRESErn idbndaédi ve

particles. are dispersed in sq% LSoLFOpi c conductive

; .
mat er i al2IY 1 %he S e Eb ittt o ev?eﬁ:ieélg(é&g%'%?%gqééinﬁggiaal m 12 and claim 13,

wherein said adhesive covers at least a part |lateral surface of said

sem conductor chip. 10 15. The sem conductor device as defiped in any one
of &l ailifs 1??@3SﬁﬂlQﬁﬂﬁQﬁ?P%a?%Vhﬂ%eéﬁv@eﬁﬁBFﬁdééléﬂéﬁﬁﬁiﬂg Eerial. 16.
A senic%ﬁ%Hgg%@ devi ce manufactured by the nethod 15 as defined in any of
cl ai s 0 ."17. A circuit board on which is nmounted the seniconductor
devi ce as defiheadim samid ohdbkaive IDvers 18t 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.

25



20 18. An electronic instrunment having the circuit board as defined 3nAUG 2
claim1l7. 25 1 3 AUG 2f ABSTRACT SEM CONDUCTCOR DEVI CE AND METHOD COF I TS
MANUFACTURE 5 A nethod of manufacturing a sem conductor device conprises:
a first step of interposing a thernosetting adhesive between a substrate
12 and a sem conductor chip 20 on which electrodes are forned; a second
step of electrically connecting the interconnect pattern 10 and 10

el ectrodes 22, and the anisotropic conductive material 16 is.spreading out
beyond t he sem conductor chip 20 and is cured in the region of contact
with thepsemeenductor chip 20; and a third step in which the region of
the anisotropic conductive material 16 other than the region 15 of contact
with the sem conductor chip 20 is heated and the excess substrate is cut.

gl 26 SEMICONDUCTOR DEVICE AND METHOD OF ITS MANUFACTURE

5 A method of manufacturing a semiconductor device
comprises: a first step of interposing a thermosetting
adhesive between a substrate 12 and a semiconductor chip
20 on which electrodes are formed; a second step of
electrically connecting the interconnect pattern 10 and

10 electrodes 22, and the anisotropic conductive material
16 is spreading out beyond the semiconductor chip 20 and
is cured in the region of contact with the semiconductor
chip 20; and a third step in which the region of the
anisotropic conductive material 16 other than the region

15 of contact with the semiconductor chip 20 is heated and

the excess substrate is cut.

Fig 1.
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