; e3egbbcddLHeg6>gTg[gJ ,1 1 JAN 2003 SEM CONDUCTOR DEVI CE AND NETJ‘—\IDD OF
* MANUFACT Cl RCU T BOARD AND ELECTRONI C | NSTRUVENT TECHNITCJAN 2003
FI ELD 5 |#’M|‘mmm|‘““nvent ion relates to a sem conduct or device and net hod

of manuf acturﬁg%&ereof, and to a circuit board and an el ectronic
I nstrument. BACKGROUND ART ' 10 In recent years, with the increasing
conpactness of el ectronic_instrunen sem conduct or devicelfackages | ~

t
adapt ed t o M RELGTR nht G Py ﬁﬁ?ﬂ%rﬂ%d@qtﬁm%%s@ REQH s,
surface nounting p%%@%@ dﬂcﬁéﬁ@rfﬁé’ﬂ(ﬁ%if' and a chip

scal e/ si ze package ave been evel oped. I'n a surface nounting

package, a substrate may be used which has forned thereon an interconnect
pattern for connection to a sem conductor chip. In a conventional surface
mount i ng PEREGAL & there is a step of providing a protective filmto

protgct 20 the gy eIV RaA@th odaNd ra@atakt htoi tal SsdipSche@icehEficul t
to inprove the productivity. The present invention solves this problem and

has as i tdewigeandeenebrodr ofi maonfatturgethedeot , mangf &t & igigrenit

sem condyct or, device a em conduct or device 25 manufactured by the

met hod, oard; én?nté£%§% ot é#%ﬁhﬁf%bnic I nstrunent, having
excellent reliability and productivity. DI SCLOSURE OF THE | NVENTI ON 30 (1)
A et hod of manufacturing a sem conductor device of the present invention
conpri sePACKGRGUNItARE ep of interposing an adhesi ve between a

10 In recent years, with the increasing compactness of
electronic instruments, semiconductor device packages
{j) adapted to high density mounting are in demand. In response
to this, surface mounting packages such as a ball grid
array (BGA) and a chip scale/size package (CSP) have been
15 developed. In a surface mounting package, a substrate may
be used which has formed thereon an interconnect pattern
for connection to a semiconductor chip. '
In a conventional surface mounting package, since
there is a step of providing a protective film to protect
20 the interconnect pattern and so forth, it is has been

difficult to improve the productivity.

The present invention solves this problem, and has as

(:) its objective the provision of a method of manufacturing a
semiconductor device and a semiconductor device
25 manufactured by the method, of a circuit board and of an

electronic instrument, having excellent reliability and

productivity.

DISCLOSURE OF THE INVENTION
30
(1) A method of manufacturing a semiconductor device
of the present invention comprises:

a first step of interposing an adhesive between a

! A
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QL1 ~aN 2003 surface of a substrate on which an interconnect pattern is
-formed and a surface of a sem conductor chip on which el ectroqu‘{ JMN ZRDB
formed: a second step of applying energy between the 5 sem conductor chip
and the substrate, electrically connecting the interconnect pattern and the
el ectrodes, and nmaki ng adhesive properties of the adhesive effective in the
regi on of contact with the sem conductor chip while the adhesive spreading
out beyongugfacsefcchoside ok rate pon avdicly ant Ahkgrsoepest Bppitpinmg igner gy

to the region of the adhesjve other than the regi gn of gontact w,t.h,the
sem condudPeretni BRA(F FHRAE nEnd SFTHERIEEATOF ng AP s et c ot or
devi ce, 1ailhe radieesiate FRyrmeei;t hernosetting; the energy applied in the
second step nay be pressure and heat; and the energy applied in the third

step may be hea®. HRCAHhesstePi sOofur eéPPlyifge rRRFEFY of PEBREEABt Wiheh 20
t he m c r i ang :t.her ter he | her it region
of c?ra]t acggﬁg%tﬁglaue%gogcnd %ﬁrlgd %‘ﬁés t%%é adhs{alggvtgrr%tgé’al sgl%?}gd'c‘{éﬁ'lthﬁe

regi on wheoanectipeathe duitertonmeand phlteéexamatandhet el edtirpdey reahs of

this, the possibiljty of the adhesive comn part fr t he suhstrate 25
and allomﬂﬁglpﬁeaﬁﬁﬁﬁé§? EFqHﬁﬁﬁlfslgnggé gH%ﬁFdWEtF%EESFlWFEIWht onnect

pattern caRgabs0 Hf RIIMHAULHyith Nehel NEerrROBSSAYEL b5 %&?)d,wﬁffei RElUsi on
of water can be prevented. (3) In this method of manufacturing a
seni conduetbesdeei sprea@iinge outt deyondethepaemdcongugtore chlipet aodges may be

o eS| val Y, CORSRIEH B A RS CheTERETobl B v
adhesive other than the region of contact with the
{j) semibonductor chip.
(2) In this method of manufacturing a semiconductor
device,
15 the adhesive may be thermosetting:;
the energy applied in the second step may be pressure
and heat; and
the energy applied in the third step may be heat.
The adhesive is cured in the region of contact with
20 the semiconductor chip, and thereafter, the region other
than the region of contact is heated and cured. Thus the
adhesive is also cured in the region where it spreads out
(:) beyond the semiconductor chip. By means of this, the
possibility of the adhesive coming apart from the substrate
25 and allowing the ingress of water, leading to migration of
the interconnect pattern can also be prevented. Since the
adhesive 1is cured, the inclusion of water can be prevented.
(3) In this method of manufacturing a semiconductor
device,
30 the interconnect pattern and the electrodes may be
electrically connected by conductive particles dispersed in
the adhesive.

Since the interconnect pattern and electrodes are



el ectrically connected by the conductive particles, a sem conductor device
-can be manufactured by a nethod of excellent reliability and pgp?ugAthgg.
(4) I'n this nmethod of manufacturing a sem conductor 5 device, before t
first step, the adhesive may be previously disposed on the surface of the
sem conductor chip on which the electrodes are forned. (5} In this nethod
of manufacturing a_sem conductor device, before the first step,” the
adhesi ve RR9CbE1TALlpYevFONBRFtaAspbYedtBh t RENdUFEA¥E oPaFﬁécgﬁﬁstréte on
whi ch theséHESBBBHBESE J&d Eﬁanﬁg?ﬂanéﬁgckﬂr%B'%Qgegm%%fﬁod of

manuf acturirng a sem conductor device, in the third step, energy nay be
appl i ed t exaepdehtopebfiabhdiagheadvpratiuabhiehtguring is not conpleted in 15
t he second step. §7§ In this nmethod of nanufactunigg a sentconguctor

device, in the tf]rdfstidpts tRetRR e Sy SANHF At Utk i by eRLIARRAPREOKi g. (8}
In this ngLhedeof BRAWLACT WheNd 18 S&NT Gangiict Fh0 SNk seve @ pgyadiesi ve

| ayer having hi gh nonadhesive properties to the adhesive nmay be”interposed
bet ween theehtatshy jdiprrsed henadbhesi varface tb€ ddilessemicentoeted. (9}

In this nmeghod of nuf acturing,a sem conductor device, the heating jig may
be provi d€d Ri PR VHECESQﬁSnﬁéﬁggfﬁéeEa9§?.g?Fdern_this method of

manuf act uri ng a(spnreorhicd OhetlRydcef heuTARAdIaYg/ea | 8¥RL cBARubeod sposed
on the adhesive. (11} In this nethod of manufacturing a sem conductor 30

devi ce, idevheethi bafsrep, thger finddy Wekppl iR t RERRSHEResTd® wWPEhout
contactin Si (S t f ri ] canduct or
dev}ige naér%g??ﬁg?9codr/r%eé%£a 3-5% ~EH§ % f%]jf:y‘:'lraz[yr :ﬁ’%wsrs{%esf)c ﬁ%ﬁtrgvm?@h

sol der bavWhschbobhecinhgrtonhbeti patteonniést fpamedrn are fornmed on the

fSupbstrate, wher E &heﬁﬂ?ird step.may be carried.out in the reflow step.
{23) This et hoh®bf LRnrdrst (s FRGH a0ke MECIASELG. eV ¢ SSRAGORAPEREE
conpri se:dgavigé| ovirst epel NtMHE&h Jrepgddehiépgyt adhepsenaseniedt alo chi p,

anot her. el ectroni c_conponent is electrically connected to the interconnect
pattern; portion of the adhesive at which curing is not completed in

15 the second step.

(7) In this method of manufacturing a semiconductor
device, in the third step, the adhesive may be heated by a
heating jig.

(8) In this method of manufacturing a semiconductor

20 device, a nonadhesive layer having high nonadhesive
properties to the adhesive may be interposed between the
heating jig and the adhesive, and the adhesive is heated.

(:) (9) In this method of manufacturing a semiconductor
device, the heating 3jig may be provided with the

25 nonadhesive layer.

(10) In this method of manufacturing a semiconductor
device, the nonadhesive layer may be disposed on the
adhesive.

(11) In this method of manufacturing a semiconductor

30 device, in the third step, energy may be applied to the
adhesive without contacting the adhesive.

(12) This method of manufacturing a semiconductor

device may further comprise:



10 wherein.the«third step may be carried out in the reflow step. (14) In

-~ this method of manufacturing a semiconductor device, after theghyay §i-ap,
the substrate may be cut in a region other than a region in which the®"”
adhesive contacts 15 with the sem conductor chip. (15) In this method of
manuf acturi ng a sem conductor device, in the second step, the adhesive may
be caused to surround at Least a part of a lateral surface of the

sem conduct or cfi pefrovwseher #ﬁewgéﬁésﬁOédé§véﬁélétCP@§§FtanEaFP &het he

| at eral suyr e Lcan t WP N o] i e sem conduct or
chip prot gg%ggg?ﬁé%ggegag%ggl gg%rrgégﬁ Eu?nalmélg %%glﬁg%%’be prevented from
reachi ng the el ghéredas,tindthdrHosssp Capybeb@r eantied 3ot (1) khet his
met hod of manufacturing a sem conductor device, the adhesive may be

provi ded BefbP¥ ERBPfirst step at a thickness greater than the interval

bet ween the sem d J d,kh %HEPEI : aft : ep, and
naymgpread outnggggngﬁ?ﬁ% ggﬁ?%%ﬂdﬁ%t?? c|[f%%f%égagil%?ﬁéégﬁgggﬁ§g

bet ween tdevseai napdficrbhechcpmpmdsehe substrate in the second step. (17)

In this nethod of ma factur'ﬁn a sem cpnduct or devid%‘ie .t he aﬁdhes'}:ﬁe may
i ncl ude a shadi®g Méterd¥al . S4°F - K g’—EpS 1§ nc898RELIQBhesi%e FREI udes a

shadi ng nBémiéshduttelt camipe pagvenked fépatteasieng ddvpondrtaceigf the
sem conductor chip having the el ectrodes, and so nal function of the

seni conduelestehfpléiincpanpeEfdntedths inByracsBArEoRALEEBRS devi ce
according to t Nt nveptign J a r he ove-d ribed
nmet géd (19 mh‘ggg%?fs'ﬁuittﬂegpgﬁéikgcc%érecﬁﬁg‘g oct%%e%%rl?sign ?‘%’\E/’e\é{%l oﬁ?‘gt he
above- deseefbed seepconductor device is nounted. 10 (20) An electronic
trument according_to the present invention has, the above-descri bed

{c-i rcuit board. (BR EENDESERI PAtGIPTHRa BB g?, SERIEGNEBCERBW a

net hod of yappUE ach BELPItRe 1BNS@HT SOBEUCERE dBMLERaLE ASGOREARGE Phih @
first enbodinment relating to the present invention,
region other than a region in which the adhesive contacts

15 with the semiconductor chip.

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

20 Since the adhesive covers at least a part of the
lateral surface of the semiconductor chip, not only is the
semiconductor chip protected from mechanical damage, but

a;) also water can be prevented from reaching the electrodes,
and corrosion can be prevented.

25 (16) In this method of manufacturing a semiconductor
device, the adhesive may be provided before the first step
at a thickness greater than the interval between the
semiconductor chip and the substrate after the second step,
and may spread out beyond the semiconductor chip by

30 applying pressure between the semiconductor chip and the
substrate in the second step.

(17) In this method of manufacturing a semiconductor

device, the adhesive may include a shading material.



Figs. 2A and 2H show a nodification of the first enbodi nent; Figs. 3A and

- 3B show a net hod of manufacturing a 20 sem conductor device in ok ﬁﬂﬁﬁma
with a second enbodinent relating to the present invention; Figs. 4A and 4B
. show a nmet hod of manufacturing a sem conductor device in accordance with a
third enbodinment relating to the present invention; 25 ' Figs. 5A and 5H
show a net hod of,nanufacturgng_a seniioaductor dgvice in accord nc% wth a
fourth enbodi neRtn6® £RE pABESAVS nPENPABH; 2FPhadendnBasea1R !y cditfPoar d on

which is poynt gd a SRGLHNNCE BFofeVirg8chingCCRhdancs, MddL t her embadi ment
of 30 the present invention; and Fig. 7 shows an el ectronic instrunent
havi ng a semtuabhdboapd onchhpch havimyint éthea setiecdnidlstsor dewidce sp

d ith th iment of t t i ion. 5 EST MODE FOR
CARRI NG B EHESF IBRNAF O FBREPPCERBoGR ABnEA0! PP RBEBFERERE- nvent i on

wi || sbe describedg)w Ahsemfesragetbe bbeidsanksgsdiRgFtsstnEnpedsent A
met hod of manufacturing a sem conductor device in accordance Wth the first
enbodi neninventshennipnmenysackpred bp. tha ehp¥ecdpsarikad, mathadstrate 12

curface 16, as Chohn O B oELiadshy b PRelleb AT DR | pEARPoene

subst r at eifivenedionf anbher gaboverdtscirdbeda sematoadhstoat edéoloed ok an
inorganic material, or a conbination of these. As a 15 flexible substrate
may be usBEUBtEHpe carrier. If the electric conductivity of the substrate

12 jg high, an eyl ahihng iddPrchilar MR hsiean thesrbsid at€o 12¢aad the
interconnect pattern 10 and on inner surfaces of through holes 14. In
addi ti on, prasenhsiihuenhgohi hasntiheabboveedescripaddcdncuitubpacrd. of t he
Shpstrate opposite to the surface on which the interconnect pattern 10 is
fdrmed. The through holes 14 are formed in the substrate 12, and the
i nt er connBRIEPabESCRIPOION Opr rHE DRAWDNGSubstrate, covering the through
hol es 14. hands, 17 for_ external )
Figs. 1A to 1D show a method of manufacturing a
15 semiconductor device in accordance with a first embodiment
relating to the present invention;
Figs. 2A and 2B show a modification of the first
embodiment;
Figs. 3A and 3B show a method of manufacturing a
20 semiconductor device in accordance with a second embodiment
relating to the present invention;
Figs. 4A and 4B show a method of manufacturing a
{;) semiconductor device in accordance with a third embodiment
relating to the present invention;
25 ‘ Figs. 5A and 5B show a method of manufacturing a
semiconductor device in accordance with a fourth embodiment
of the present invention;
Fig. 6 shows a circuit board on which is mounted a
semiconductor device in accordance with the embodiment of
30 the present invention; and
Fig. 7 shows an electronic instrument having a
circuit board on which is mounted a semiconductor device in

accordance with the embodiment of the present invention.



25 el ectrodes are fornmed over the through holes 14, as part of the
“interconnect pattern 10. An anisotropic conductive material 16,3 ﬁgiQNEQQQ
exanpl e of an adhesive, is provided on a thus obtained substrate 12. Ihgthe
. description that follows, an anisotropic 30 conductive material is given as
an exanpl e of an adhesive. The anisotropic conductive material |6 conprises
an adhesive (binder) in which are dispersed conductive particles
(conductive filler), and in sonme cases a 6 ' ~~1 ~p N 20D3 di spersant
i s added. LSO pj ugt i v i coul d be previously forned
as a shee?ggﬁaﬁgbg g@?iQégﬁgggtﬁg&sﬁﬁg?ig?gﬁiiéﬁor it could equally well be
provided as a |Aqgidrerrthe capbalimehe bF tHe grésoit OpheesODONCHEYE 5
material |16 may be provided to be larger than a surface 24 of a
seni condukeodedarpbed, ovithi eafererceobiestbe drawpprgsi ded, or nay be
provgded 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 sotr opFtrsdnBuoddimenat eri al 16 may be provided on the surface 24 of the
sem conductor chip 20, in quaﬁ%itg to be conpressed so as, to, spread out
beyond the surfAcBeslod] o 3 WotRY BhEE quctar AL elRot

i ncl udi ng,; copdushiyewRRh! itHeESri SstUSEfbodtRed® ELeGhoRmesir 2 a4l

i nterconnect pattern 10 can be electrically connected. In this embodi ment,
a thernoseotibg Edhtkigeeinbodiments ahsubsitsateop?cisondedt whéchuahasi al ,

and.j.he ani sotropic _conductive naterial 16 further_,nclude a_shading 20
mat &Pi al . 2 As1H gﬁgapﬁﬁcgatpeart:{:zﬁrnca bgmﬂ %%?g%(oP%exlaenapﬁte,o%e b?‘é%ﬁaaée or

bl ack pi gpeptasli spewsedni pign ambesive resin. As the adhesive may be used a
ﬂ?}ernnsetting adhesive as typified by an epaxy type, or a photocurable
‘adhesi ve as typlt¢ eBUBFLEATEpdRY Y ak? yRatld ke FIHRHerate hEOTPRE of 25
adhesi ve gired, by gLReET ALGAM1 O a2 AN TORBLBSLIG tE! NES ARbq adfieshAn) type

of adhesive nmay equally be used. In the follow ng description, if an
adhesi ve bnbeganhan maeenbsbitioy ia usembinakipnovpEi obheseenehygy 8houl d

U8 THUSU ERARERAD ISR Bled RePPbe T 91 PRE AL o epnlext

16, for expepteicl rcomdectletity, dfhethen sepstiesve cid p i20 hsghpunard such

that the znsulating film is formed between the substrate 12 and the

interconnect pattern 10 and on inner surfaces of through

holes 14. In addition, the insulating film may also be

20 formed on a surface of the substrate opposite to the
surface on which the interconnect pattern 10 is formed.

The through holes 14 are formed in the substrate 12,

(:) and the interconnect pattern 10 is formed on the substrate,

covering the through holes 14. Lands 17 for external

25 electrodes are formed over the through holes 14, as part of

the interconnect pattern 10.

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

30 conductive material is given as an example of an adhesive.

The anisotropic conductive material 16 comprises an

adhesive (binder) in which are dispersed conductive

particles (conductive filler), and in some <cases a



7, (y'4 ~~~idh3 surface 24 of the sem conductor chip 20 on d7 4 N
- whi cht heel ectrodes 22 are forned faces the ani sotropic conductivenété¢|éw03
16. Moreover, the sem conductor chip 20i sdi sposed so that the each

. electrode 22 is positioned over a5land (not shown in the figures) for
connection oftheel ectrodes to the interconnect pattern 10. It shoul dbenoted
that the sem conductor chip 20 may havet heel ectrodes 22 formed on two edges
only, or @hsppasenhebbeatidgdesThe pBiREYreRiFoGPNEYgEdVEeTRAtEIdr dfes
22arelOcommonly.in the far f jgctions o] l d,. S rihe Iike
provi ded Sﬂugﬁugfmﬁﬁéiﬁﬁﬁ efgﬁgégrééegl?§%%§ ekpggng' o% fﬁ%e& Eﬁ

i nterconngké pabteratd01gi deri ntt Beullar eghatlghwploj Bet pesyidedpasj acti ons
formed by_etchingthei nterconnect pattern 10.15By neans of the above
process, thauddi st r dficcoHRSEERES mbter iHl® 18NS PFORLIONEQANHBEREER t he
surface24 enkc ugt.or Js [ tro r gf,or med
and she sﬁ%?%gga§8ﬂgfﬁ?gé%%h é%ggggﬁfog$@bﬁéﬁé%€iﬁ%gﬁc%n%ggfgégt?érn 10
is formedofA 3 i gedconduttorusedipo22Pr ess whiohf ackefrodes h22 are

sem conductor , chi.p 20 whi chj sopposi.te to the surfage 24 on which_the

. p ,
eIeptrode@rQEé?%ﬂorﬁEd’@H%hbfh °fﬁge§eﬁfbdﬁdSBF8F15ﬁiﬁxi ?ssma} er
subj ect edt QpreshEr Sireddie gdi] e¢hiedn imgrhssadsibabal 2 s5F8adT ¥akY.
pressure nay be applied betweent he25sem conductor chip 20 and the substrate
12. Even beyoedntBet supfaceorducti ve material 16 as an adhesi vei sprovi ded
w thin the are ce 1.€Qn Lp plied
oreflUr e causech Fre gy UG Brc eRg, ShhOBRECLELT QUakak T kEnateri gt T8
hasan30i nh&yneé peetvtdedZonabHeappkfaseh2at of othbesemiiconddueber ehip 20. |t

ﬁﬂ;OU|d be noted that consideringtherequirenent as far as possible to apply
at al so?Qot RBsp? e QY38 Yor tP oRCof CRMRE AFT&Dt FBpi S cERIURRTSAS nfibérial 8
A B~yéﬁd~tﬁe~s4:@fatéée 449 BO Yred1RT sEenakly Ramd H&RLEE Rhan area
than the plan area of the sem conductor chip 20. In this way, heat can

easi |y beadippsive nott hbnpkudpher woopduchd veerpaohtubesr ishiysexl)y. Sh&hus, as
sho in Fig. 1B, the ectrqdes, e . sem cqonductor, chip .20 apd the

i nt@gconn Jc%’c%]é??% n f? ar én§| ec%l%'fz%lg%?@r%%trsme&%%&etrﬁlrou%;ﬁ t K& condtct i ve
parti cl esebécthecanigotonpectednducti ve material 16. According to this
enbodi ment, since the interconnect pattern 10 and 10 el ecirodes 22 are
electrically cdﬁ%eE?%ﬂ ERPEAIMePte &niHT U S T RTRSR Yt &7 4Peds, a
seni condugs ofn&leyh £80€28phe BBAYGAEL VEelabyrdalpt BAd Shee¥REkbeRbpic
reliability and productivity. Since heat is appflgd to the seniconduct or
chip 20 byonduehrvei gnaberiat ahPsomeppi Eucbhetct ivelndeer fal shedisgcur ed
In %Be F%9é§§r95199ﬂ£a tswgabnﬁhﬁagggagen YstL GOLA 290r'@x5ﬁ§%£?950n not
confacting the sem'conductor chip or the reégion aparf fromthe

sem conduslack citye @0, bhaak pibgmendt dispehsédieimnanoadbpsiveondsthive

material 16, so that the 20.curing is incopplete. The curin t hese
regions is carr@%dggﬁtagheﬁﬁgefEPgdﬁﬁuf%ﬁégk E@eEHBRﬁchnﬁgaagﬁﬁfvgolder
g is prqyéd@ﬁpﬁfiaanbﬁnénaé?ung tbgepesi phephotbchibabl br aeaBshokegs14 in

e substrate 12. A cream solder or the like may be used to 25 formthe
sol der 39t¥ifiediPrgan APPeXKaPFvaryylare- FpPRedFdbrBer, bhbesting BE

nmoult ed i . above- Crihed 4t Qn. sol der 34 | ted in a
r ef %m/stéﬁﬁgghggso 3g§aba ?é f@ggﬁék)oréﬁ ds §ﬁ§mn§inkﬁﬁgaggﬁgg$%§ sol der
30 bal |l s Bthérmali adhasien) etypé efestthedise hmayt bgaaldy/l b ased, bat only

t he sol der, 34 pui.al so the anisofropic conductive material 16 is heated.
Thi's heait%%regoi%%w?ﬁﬁioﬁ?sﬁflP £°4ni sdtropitc egﬁﬁﬁ&YﬁveO €Eri BPal6 which

are 9 (endrméBeePfdg is used, the provision of energy should be
substituted in place of the application of heat or

30 pressure.
Next, the semiconductor chip 20 is mounted on the
anisotropic conductive material 16, for example. In more

detail, the semiconductor chip 20 is mounted such that the



not yet cured. .-That is to say, of the anisotropic conductive mat EF,I

~the region not contacting the sem conductor chip 20 or the region apa *t'\"
fromthe sem conductor chip 20, is cured in the reflow step of 5 form ng
.the solder balls 36. In the thus obtained sem conductor device 1, since the
whol e of the anisotropic conductive material 16 is cured, the possibility
of the anisotropic conductive material 16 around the sem conductor chip 20
comi ng aparrfagef rafn t% sﬁhﬁst sghd copdagrgosl | ebiRg 2he Amgmadshof thgt er

whol o of BRECERPESE: Gt AH0nEREFETe age, 1a1e 6T 0kt nfe KRRbEREAYel o of

wat er wi tﬂaaﬂet:malanllﬁotrwxfedwlductuh@ nedrel dadddcsn eéhse bRopr egent ed.
15 Further in the sem conductor device 1, since the el ectrodes 22 provided

on the sufigeesed gp Fhetséhﬁcsﬁabcﬁé?05596e262a#§ BOviFdéangg 9N§r a

ani sqt r opi ongrlﬂ[?gl et i al cl @QIEA@@I* r l'i ght
can ge pr%ggﬁte roé%roe@ch?hg% 55‘2 ggf ere i(}?%n%ie unct| on
of the seeleondudesr tchi ph0 xrareltxmrm&menpaﬂtei?ngslo 2ATancsHBikhotvea

nodi fication af t efir t enbod| nen Intheﬁermlflcatlo ,__the tructure

whi ch is PRESLant G’ne ??‘F%‘t’o% RSP Trenthi & c &3y Yfe 38®sane

referenceeNEperghies ¥ £68REH POnONEWY éagésswwxytweramatfﬁb&éfeﬁb of
this structure is onmtted. The sane is true for the foIIovvl ng enbodi nent s.

The step eheahrodesi @2 Lormad b@ncéoureédqas aflher elrctragesf2Fi grelH and
befgpe th of Fi 1 n so i

con éCtl vg r%}ng Yalm ghe 8r}rne8?ghgoigcg?ﬁ ?ﬁé %’Eegggﬁf c%ﬁgae%or Eehi p 20
and the regeodikpardrdwiated rmusenummdmcpadschmeZQalwt&ckM ezlzbmag

t|n ig 38. The heating.jig 38 is preferabl rovi ded 10 ~~ - ~——
e ay~~g ) %I ERTRA PR HE g%*?%f/%?n@@c oPﬂ’éEleBT’y%Bf ISdteorint Hehei ﬁ@rﬂaw ng

hi gh nonaghegizg RSAPFEEE £6ns 0orh Gy XAUTHY CrEPRENCHY Gt Bid akhd6 that
is an exanple of an adhesive, so that” uncured anisotropic conductive

materi al iBtevesnnectspatiters dfereto. Alternativel y, the nonadhesi ve I ayer
39 MRy be proviged e IS op nd mat al

exarrpl e of an %ﬁesﬁggﬁgmg?h \%ét héﬁgﬁﬁgsoﬁgé&%%bong{}%u3%955?2§P 16 as
an exanpl eomauamadhmatdmamylbelbepbeﬂtbyned nbetoeehathe nmethbédceBg4t hi s

nmeans, he 10 anj sotr.opi c _copnduc e t he regi op_not
cont act i nﬁ%tﬁﬁeséﬁ?‘ﬁﬁﬂﬁﬂegwrcﬁﬁb ﬂﬂmah?ec eE;]F‘Bne 551:{:0885, 22 fFBm t he
sem condugéphe§haRd2@neaBuRE aCer q@ dfn tHAut ¥htld B2 SoMOhhfeR Phawer or
optical heater capable of localized heating may be used. 15 Alternatively,
as shown imtergonnectpakiernellt ép 6ermed. AHIH8d30eiorthencusedptoef Fig.
r ef step JIBRY Cakried I nnRect | ectronic
corrponentigﬁ%é di gtl nct %Leeom%he%sg%}%:oé%ﬂ%%?&% J‘TC%! Z%h'(tig Pﬁe “l’rr?#tliarr?cg%nect
pattern 28pp®yiteans dhet hewrfafd o sbnpwhmfth(thteheeJaardmdaml 22 canducti ve

mat eri al the re cont actl se cior_chi 20 a d t he
r egi on apé?%m‘??oﬁ?i:ﬁe%g‘gﬁ‘l SWdlf(ﬁ“Br Crsﬂ «:tt%gdl%nﬁuké ®shoul d
pe) not ed phassapet heigl ecrni Cdlcﬁmftﬁﬂt 4F maynhbe cshestf:ateexamal e a
sistor, capacitor, coil, oscillator, 25 filter, tenperature sensor,
t her mi st ALEGERALIBR1Yyar RAASSURS| sh8Y, &€ a #pRbied between the’
25 semiconductor chip 20 and the substrate 12. Even if the

anisotropic conductive material 16 as an adhesive is
provided within the area of the surface 24 of the
semiconductor chip 20, the applied pressure causes it to
spread out beyond the surface 24. The 3jig 30 has an
30 internal heater 32, and applies heat to the semiconductor
chip 20. It should be noted that considering the
requirement as far as possible to apply heat also to the

spread out portion of the anisotropic conductive material



According to thRese nodifications also, all of the anisotropic CngUQANVqu
-material 16 can be cured, and the possibility of the anisotropi ¢ Conductive
material 16 30 coming apart fromthe substrate 12 and all owi ng the ingress
.of water, leading to mgration of the interconnect pattern 10 can be
prevented. Since the whole of the anisotropic conductive material 16 is
cured, the inclusion of water can 11 ~..) ? JAN 2003 al so be prevented.
After thel@botbBedasar BBetsstepsefenabdbbapafegdigakay péavuerea thénr egi on

adnesi vo EREoRIETh R “f T RS et Tl P 80 20 1 SRR e s

been deschihed whhh aasubgtrbke wpphikdt eeeontret SperiphReryur b&cethel y as
the substrate 12, but is not limted to this, and a doubl e-si ded
i nt er connéemicgpduehes ehiRubPi-1 ayer interconnect may be used. In this 10

case) in stead I spQsi oldernin t t u | der | 1.s may
be f%rned on Iaﬁ ggbrggi5@%wgh:§ﬁeF%€?fggé g%%ogﬁfgﬁ%§§¥ﬁ§i§%ngghfgﬁ t he
sem condusémicohdpcternohipe®0 langl abe dhteakcdaneldl Imatdtdmr tondueti ve

proj ections may,be_used. The connection hetween the 15 seniconductor chip
ond the SERSEFALESHLY GENBEFFFA] FCUGR NS FUMATGLVarHRSEL LHLER VAL ons
apply equghéy ahl sbRt@oblld dih@miadi fRpésial N16h ARFRAIHEMEe BALsONIY a

t hernosetting adhesive, but also an anisotropic conductive material 16 20
bei ng an embegiment, a t3inempl &de ¢ Adhescovneay beraktrirn A tWer nepHdasti c

adhegi ve can rdeged hy coalying. .Al_t.erpatjvel an agdhesi v ich can
be ﬁgrden%geﬁgg?ggfat?gn §é€h §§%J ﬁ%§ﬂ%)%ﬂ ?Qﬂﬁbm%i h ﬁ%%%g ?Eb?
appl i es eghdkbyrbpitheohaucowvagmenieadiatentes. 25s&etomidbtbodi gestica net hod
manuf acturing the seni conduct or device in _accordance with the_second
odi mentaR s PENJRPHEIREHreBAPYNR FRELHH s odnisthseiRnt sredipPadibyt
fol I owi ngz 08 hroaudlitheyfirst enbodiment. Mre specifically, in this
enbodi ment, followng on"fromthe step of Fig. 1D, the anisotropic
conducti ve mat efimte lseandisuapplied 10 the senhicopductoxedhbpade by, 12

15 the jig 30, the anisotropic conductive material 16 is cured
in the region of contact with the semiconductor 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

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

As shown in Fig. 1C, solder 34 is provided within and
(:) around the periphery of the through holes 14 in the
substrate 12. A cream solder or the like may be used to

25 form the solder 34 by printing. Alternatively, pre-formed
solder balls may be mounted 1in the above-described
position.

The solder 34 is then heated in a reflow step, and
solder balls 36 are formed as shown in Fig. 1D. The solder

30 balls 36 function as external electrodes. In this reflow
step, not only the solder 34 but also the anisotropic
conductive material 16 1is heated. This heat cures the

regions of the anisotropic conductive material 16 which are



f'.~N?0~~ ;,~a ,. and cut by a novable blade 42 to a size inp?tUlegmger
“than the sem conductor chip 20, as shown in Fig. 3A, yielding a&
sem conductor device 2 shown in Fig. 3H The cutting nmeans is not limted
.thereto, and any other 5 available cutting neans and hol ding neans can be
applied. Since the substrate 22 is cut together with the anisotropic

conductive material 16, the cut through the two is coglanarh and the entire
surface oROtheY8tibsCh&ed 12 Thetcovist eddy IR anPSot FBBi c2R&AALEPPEE

mater!al i8ngdlcIPer Shoteribie 161 CrapnGy Al t ot 18ohtaeh pexpeaed, and

noi sture I's prevente romreaching the int’erconnect pattern causi ng
m gr at i onseitconduagotro thip e@fodiarentthesi nosgidre ampaotr ofromcobnbecti ve
material 16 (s c

t, it does nqt require to,be IS previously cyt to the sane
G20 s { AETAEANEEAHAE: G TR 2020 OF ST I 9 aFBEr  TShPHcheR 6OF
posi ki oni pgriihy £REPSELaLe bRe1§enkconductor chip 20 is not required. It
shoul d be noted that this enbodinent is an exanple of the anisotropic

conductive mat efpalthes timds sobdeined 1gemicandygtent daviee the sdnger balls
36 are fo d, .but the tiping of_t cGut .S i den f.the Jforgation of
A o L e

t he sol de a ong as i ter eni conduct or

chip 20 hegréepgn gRent pobseining tani off r gl cantsict typioat eshductbve
However, the anisotropic conductive 25 material 16 is preferably cured at
| east in PABEFEaL oA boRr UM CERQ EBMERANABRTeBNGREPOREHEPNIRT BRALRKI S

casgg M SPOSh! k@Rl %rfgftfifesw %erad%mwﬁgg PR &R ﬂégser&fnwsegrpatter n

20 can be prevented. the ani sotropi c conductive tertal 16 1s cured
rat her thaeadingndwr esigmathen| ocht itdre ofinthecoonnecthepattexmg Idpeiati on

WYl b ier. | ld b d.th h b 12 .i , th
031 0 Babhoph, ML, RO e R R Bl e

an exanpl gaeérasl adlgesiye cimedye €he ednclusdishnPE @peeat wichiror tR¥anpl e,
when the el ectrodes 22 of the sem conductor chip 20 and the interconnect
pattern 18nhFRLEPREErFeRRPGLévAnBRERALIaL 0l P heanhdl8ooPet RECHANEBEY Opic 5

conggetive mat eph Alpdp DS nGran SXATBLAAALLER adhepcye feakifre bengrp! i ed
or cooling applied. en a thernosetting adhesive Is used, a jig nay be
used whi céleontedes bé2h oprohiededn conduther chingfa@® and4t hefadhebeve

spreadi ng_out beyond the m cQprdu r .. 2Q. terpativel heating 10
may be apﬁ?$%%°%§u%€%ﬁs 8$$%n ggeng£€f~§8¥gf?§ Eﬁ%od#ﬁ%ntaﬁ}%%FHSBISf
manuf act ucdmguet Sesi pandudtar BwWitech niactaddanee shidindembaberdal,

enbodi nent . is shown in Figs. 4A 55 %nd 4B shq¥4 In this enbadi nent, the
subst r at e139Hf G be prevente rom reaching this surface 24.

20 Therefore, malfunction of the semiconductor chip 20 can be
prevented.

Figs. 2A and 2B show a modification of the first
(:) embodiment. In these modifications, the structure which is
the same as in the first embodiment is indicated by the
25 same reference numerals, and description of this structure
and the effect of this structure is omitted. The same is

true for the following embodiments.
The step shown in Fig. 2A can be carried out after
the step of Fig. 1B and before the step of Fig. 1C. In more
30 detail, of the anisotropic conductive material 16, the
region not contacting the semiconductor chip 20 and the
region apart from the semiconductor chip 20, are heated by

a heating jig 38. The heating jig 38 is preferably provided

10



first enmbodiment is used, and on the substrate 12 is forned a pr tegLéve,
-l ayer 50. The protective layer 50 is such as to cover the inter nh i Zuus
pattern 10, preventing contact with water, and for exanple sol der resist
.may be used. 20 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
mounted on the substrate 12. That is to say, the region 52 is |larger than

t he surfawéth afnemediesitendayesr Thiraedaofndetione|act thdedike and
25 within _thi.s redi 5 I ( in_the _draw .
connectioﬁayé%ghe%éggctﬁg gghf%qg% t%%ggéggggﬁdug%ortgﬁipa§8§§F%8%5Fned on
the intereondactipat mrvedidl Aéethati Yel wn tdianplal esf i ¥8 hayesive,my be
fornmed to avoid at |east portions for electrical connection to the 30

el ect r odesg0thptt HacyERA: dRdSOLEOPARI Fopductiveumpteriadsidfatdeesongl

ani sgtr Opkﬁh‘éggdk!ﬁ&)é%o?ah%ie% %&vﬁeﬁgbe%hlée%oﬁgfgeggbsr hﬁye‘éfhb‘éhﬂl%” be
sel eCted as the anisotropi c conductive materi a of the first | , ~
~a~ 200 ebkogirmetideids o cihiedeahnisdt sdwint dedreduot e t hatetbhel ahbsahaapi c

conductive material 54 does not negessarily_contain shadi ng material, but
Tt doed St s ATPddPhg Tt BHAER 1oken FRECRGFS i ANASORROBRE f r ot

5 enbodi neBhdhiet9Rbamaedrikn i LLHPEBRP1e tde AN 88hE8DVE RAPIYEt i ve
material 54 is provided fromthe region of nounting of the sem conductor
chip 20 tbeakedprbyed i penr-gpatasy. mebhods By shhlst heeams sotafoptbe

congyctive_n tial 54 vers 1 10| reon tp er . and strate
12 ? theang%oﬁ°§§°inééhéﬁﬁﬁﬂﬁgpr%F§§%?€g Igsgr 585%3:%55%éhnﬁgggand i's
al so fornedntaceyayl ahd heemiigendictdre ehope20i wad s bdgsowir apadeng t he
fagion 52. Alternatively, the anisaotropic conductive material 54 being an
exampl'e of TR 48FeSPd CRBAUES e GHiRYi%Pe Fadh RS WEsR cohuRtadFe chAf pa20

side. In gpge dgtahhe FQ@rdeBQBMQEiOBrinobﬂ?cBErSBeQEEQdiEE?EbQQp|B?S- The
sem conductor chip 20 is then pressed toward the substrate 12 and heat is
appl i ed byochdéiped Beatapgsmewnbenupeg. 4A. Alternatively, pressure is

appkied at |eas t he _sepi.canduc chip d e Ssi.ate 12.
I n ? is way, thél§$5§$%¥§§2y2238fgﬁhggsgﬁi%gédungrggﬁ?g Ebgaﬁgg?hék
i nt erconnieiy.past and Mefore ctieet stepl bY @dgnedited,a msfkhwwetéep mag. 4H.

Thereafter, in the sane as in the,steps shown in Figs. 1C and 1D,
sol dor baPEs SPETLSRmeUtostandelRELELARLORdUEPBRgby] ] | SIEGLAPRLE.

Accor di ngcbrpbhbatedtodi BeRhctt FeoANth8t EBRE EoRQNEYELT ¥RipBDEr tal tR4 s not
only formed In the region 52 in which the protective '%é@{ 50 is not
forned, bintgrsennechegatdeaverl®p Bhemeage of thd spresfdav vaterwepfs50 30

oS P WEp LS S0P B2, SRR s UGS, 8010 D RS B,
i nt er conneohtpatiegnthe isemictorekposed, ckipt A0t amdgrtdte aregion bapprevent ed.
15 from the semiconductor chip 20 is heated and cured. It
(:) should be noted that as the electronic component 40 may be
cited for example a resistor, capacitor, coil, oscillator,
25 filter, temperature sensor, thermistor, varistor, variable
resistor, or a fuse.

According to these modifications also, all of the
anisotropic conductive material 16 can be cured, and the
possibility of the anisotropic conductive material 16

30 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 whole of the anisotropic

conductive material 16 is cured, the inclusion of water can

11



1~ 1i de~l'"e .~t~ 1t should be noted that in this enbodi nent

- preferable that the anisotropic conductive naterial 54 is curedkaz S‘ZANFQMBIG
regi on spreadi ng beyond the sem conductor chip 20. This curing step can be
_carried out in the same 5 way as in the first enbodi nent. Fourth Enmbodi nent
A nmet hod of manufacturing a sem conductor device in accordance with a
fourth enbodi ment of the present 10 invention is shown in Figs. 5A and 5H
In this eabsdi henprevaptedbstrate 12 of the first embodinent is used, and

an ani sot ropic_gepdyctiye,paier gl aepLadhesiye) chs BLeXEASI.0R t hey

substrate 12. erence ween IS € OﬁlﬁEnt an

enbodi menpei Tutn irhethal Terdsh oint WRith amiesainigdtrepicuebhdacraver i al
56. That is to say, as shown in Fig.. 5A, _in this enbodi nent the thickness
of the anmaberdpicléobeisgi & ARl o 3% fkestyet fRFeRfE PRYERAess of

t he §”'50%58p58m988§385t¥§ gg&ﬁahgl 16 shown in Fig. 1A. Mre specifically,

the ani sotroprc conductive terial 56 is thicker than the interva
bet ween the surfThte 2hboHimeatsdras<dpelemt deschibedO widnh ngy shbséketer odes

22 and the,interconnect pattern 10 forpged on upstratie 12, T
ani sot r opVit thHEEFF9Enﬁ§FErP8I°§8 PEraBCF 38 ys??gﬁg?ysP FBE?chgﬁ 't he

Se”‘Conduﬁﬁﬁr1§hh9t291mi£e35t§h€HhQ bgnAokedohPdb-Eidb8 $HtErebRAkctOr
either of these thickness and size conditions to be satisfied. As shown in

Fig. 5A, swesteateonyurudtichiayez0 indemisonngcsds oy thewarded helgubbisate 12

andfeat $8s8PPkehad NSel o sihs i) SR €40 Bepdol 0 Slle nblhEs,

ani trop conductl ve nater surrounds a part or

surface 2§omaefhba$E§1msydhétﬁbrmbdp0201aﬁﬂssbﬁmmldédFog thél sibereafter,
g§§der balls are forned in the sa in the steps shown in Figs. 1C
d 1D, aPEPPRLtes to1 Yhahy %oswgéﬁhcohlaﬁctﬁ?ma%%éecmrobt:amedls

Accor di ngnbQntBis efRodigiRie Sbpceslhiabeashbafalst Arhde | abpgatesyeface 28

of the sem conductor chi'p 20 are covered by the anisotropic conductive
rrat eri al ﬁﬁojehblénserrmemdb@t omnssid.p A s gamecticen f rogtweehantbel

oTHE DRRSauSLIEShS, BRSBTS U Sl g oIS S
eI ectrodeﬁlfé arshdingn Ckhedse phekentadons apply equally to the
following embodiments.
In this embodiment, not only a thermosetting
adhesive, but also an anisotropic conductive material 16
20 being an example of a thermoplastic adhesive may be used. A
thermoplastic adhesive can be hardened by cooling.
Alternatively, an adhesive which can be hardened by
\;) radiation such as ultraviolet light may be used. This
applies equally to the following embodiments.
25
Second Embodiment
A method of manufacturing the semiconductor device in
accordance with the second embodiment is shown in Fig. 3A
and 3B. This embodiment is carried out following on from
30 the first embodiment.
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,

12



Al though the above enbodi nent has been described 10 principally in tg&ns of
~a chip sizelscale package (CSP) of face-down bondi ng (FDB), theupfes £2003
i nvention can be applied to any sem conductor device to which FDH is
.applied, such as a sem conductor device to which Chip on Film (COF) or Chip
on Board (COB) is applied, or the like. 15 A circuit board 1000 on which is
mount ed a sem conductor device 1100 fabricated by the nethod of the above
descri bedasghotitmely s mHBinLe nbbpge @2 AP opgddize stbbdhtly dacpess a

gl ass epoxy_substrate or ' I § .qengral | y_us for ithe giycuiht board
1000. On ﬁgnci ?%ﬁi tseigl%%‘gi‘ﬂ&‘ll%%o,&&% [ ?\toér c%ﬁne%lgo"ﬁrgt et n Eglfgr'f o?h‘éxarrpl e
copper isyfielfagdqgt & psemidendudesicr eibwiidecUR t shbw@n £h egtigi.caiB corRect i on

i s achi eved by mechani cal connection of the '~ interconnect pattern and
ext ernal EHEELREdeeBNSt héSseRPEonddBisrPddetneEet200. 229 | 8n¥hoakReBe not ed

that sthe S6g% ¢ QRIUCIYEdRY GedrP0alidsnB1ERH! ALY GNbCha6RY 0 Made as
smal T as the area for nounting a bare chip, and theretore whe this circuit
board 1 008inseushd snbahrakecfiRodisccubstpgaeher whehekhet anhsotiropticunent

itself can be mage nore, co ct. 30 reover, | arger nmpuntipg space can
be obt ai nEAPAPERIKSL h@a§§ﬁgg re&,G'ang/B'iehercé’_ftorguiﬁ%‘géi FEReti Bﬁal i t§ is
possi bl e. cJBeAnas, arRKafREC it i ebepELAO81 6 f NSké URRBstE3te t14 is~u 203
equi pped with this circuit board 1000, a notebook personal conputer 1200 is

shown in Fpyered | tbyhotihe beamiciairamiat, apBdhretidet | watemigdnent§. or
rasshre CRURPARNLR, G ASRRRNCrkBNGT R AT 1 APAECEL Rt bR
exanpl e, moysbareit ed r exiestedited cahram t orsacltinid S, theci Lhaeceesnnéttt ers,
eraturetggggoag,aggeéghg&grshiv%gLiggts, vari abl e resistors, and fuses.
191 t. 182 g mig
According to this embodiment, since the anisotropic
conductive material 16 is cut, it does not require to be
15 previously cut to the same size as the semiconductor chip
20 or slightly 1larger, and accurate positioning with
respect to the semiconductor chip 20 is not required.
It should be noted that this embodiment is an example
of the anisotropic conductive material 16 and substrate 12
20 being cut after the solder balls 36 are formed, but the
timing of the cut is independent of the formation of the
solder balls 36, as long as it 1is at least after the
5:) semiconductor chip 20 has been mounted on the anisotropic
conductive material 16. However, the anisotropic conductive
25 material 16 is preferably cured at least in the region of
contact with the semiconductor chip 20. In this case,
mispositioning of the semiconductor chip 20 and
interconnect pattern 10 <can be prevented. If the
anisotropic conductive material 16 is cured rather than
30 uncured in the location of the cut, the cutting operation
will be easier.

It should be noted that when the substrate 12 is cut,

the whole of the anisotropic conductive material 16 being

13



', ~~JAV ~~—~ CLAIM5 1. A nethod of manufacturing a sem condugtor 3
-device conprising: 5 a first step of interposing an adhesive bet JAN 23
surface of a substrate on which an interconnect pattern is formed and a
~surface of a sem conductor chip on which electrodes are fornmed: a second
step of applying energy between said 10 sem conductor chip and said
substrate, electrically connecting said interconnect pattern and said

el ectrodesp asdampkiengofdheri vadhpespeet inay ofbesaicrgthedinve aef séogilee in

the region_of contact_with said sem ¢gondu r chip while j d hesi ve
spr eadi nQOBSFa%éffi}nd £3f d %}é?ﬁ'é:ijo%ﬁu&%c?fl c%?’%; igeg%ﬁo%e? hiszra% s?ffceip%gfa
appl yi ng gefhigyntactbe r@@ippp®fagai ¢hadhieserecdinkert gdwredheloegiren of

contact with said sem conductor chip. 20 2. The nethod of manufacturing a
seni conduelectydepdéyascorneqerdi n t@ athe 1 wheder epf: the dandresirepics

t her goset t.ing: ' r PRI N e ep..i re .. and
neat ©_ andcoBdust] vE, BREELaTPRE BRLhG, aN7 eRARBTH Srln 3aRSIT Rear FIC,
of manuf apbyr ivw appetiedorsiticteblday Capplsiatef | Wheni ra ckhefmdsevhengi n sai d
i nterconnect pattern and said el ectrodes 30 are electrically connected by
conduct i vBAPEELVE| &8 HiS§Fer Sed i RAY Padheed vehigh qpaptagtRoRobh of

T&nuf act UEhBY RnBRIBrRANA OEn P5VioRe & 18he FdhesiAN 503 defdgedutn claim
’ beyond the semiconductor chip 20. Alternatively, heating

10 may be applied by means of an oven.

e,

f‘\)
N Third Embodiment
A method of manufacturing a semiconductor device in
accordance with the third embodiment is shown in Figs. 4A

15 and 4B show. In this embodiment, the substrate 12 of the
first embodiment is used, and on the substrate 12 is formed
a protective layer 50. The protective layer 50 is such as
to cover the interconnect pattern 10, preventing contact
with water, and for example solder resist may be used.

20 The protec¢tive layer 50 is formed around a region 52
that 1is larger in extent than the region in which the
semiconductor chip 20 is mounted on the substrate 12. That

1“) is to say, the region 52 is larger than the surface 24 of
the semiconductor chip 20 having the electrodes 22, and
25 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 be formed to
avoid at least portions for electrical connection to the

30 electrode 20 of the semiconductor chip 20.
On such a substrate 12 an anisotropic conductive
material 54 (adhesive) of a material which can be selected

as the anisotropic conductive material 16 of the first

14



wherein before the first step, said adhesive is previously disposed on the
-surface of said sem conductor chip on which said electrodes are fo ﬁedAN52m3
5. The method of manufacturing a sem conductor device as defined in claim
.1, wherein before the first step, said adhesive is previously disposed on
the surface of said substrate on 10 which said interconnect pattern is
formed. 6. The nethod of manufacturing a sem conductor device as defined in
claim|, ehbodiment tAs t Preyisedp, égergﬁopédapb?ieﬂoﬁéda tbagor then of

sai d adhesive at which I g ] ot | eted | h ec .. (. The
met hod ofaﬁéﬁﬁgﬁgpﬁfin%ggaggﬁ%%%n ﬁgfgﬁggévﬁge %@e%esFﬁédggge%%gg%ég, 20
wher ei n i aohlRaihhi 8d Sh&Pingainthtadhienli,vebut hest et bydsedeaidntain ga 8. The
met hod of manufacturing, a sem conductor device as defined in claim7, 25

wher ei n aShefaBlestdkeriger Than n§hri ghemRnsdfesStvedpr opr thhes £4r8%i d

adhesgi ve LsiLAt S said heating jig and said adhesive, and said
adhe?ive F@bﬁggﬁéﬁe gg gﬁggﬁggﬁod of manufacturing a sem conductor device
as 30 defined iifincl aihms8, eohkodimeshj d lbat i nanjsgticpic ovicdeduwnitiesai d

nonadhesi ve, layer. 20, . ~ 7 ~| t~~ 10. The nejhod of ,manufacturing a
Sem conduBRSEIdsY; 63 de RETHAFA FRihi Th, LSHL| of SHP B hERGARESEDE | ayer
i s di sposgdm9Botaueta¢hediiye .2 to the protective layer 50. That is
to say, the anisotropic conductive material 54 covers the
10 interconnect pattern 10 and substrate 12 in the region 52
) in which the protective layer 50 is not formed, and is also
:T) formed to overlap the edge of the protective layer 50
surrounding the region 52. Alternatively, the anisotropic
conductive material 54 being an example of an adhesive may
15 be provided on the semiconductor chip 20 side. In more
detail, the description in the first embodiment applies.
The semiconductor chip 20 is then pressed toward the
substrate 12 and heat is applied by the jig 30, as shown in
Fig. 4A. Alternatively, pressure 1is applied at least
20 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,
i:) as shown in Fig. 4B. Thereafter, in the same way as in the
steps shown in Figs. 1C and 1D, solder balls are formed,
25 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 also
formed to overlap the edge of the protective layer 50
30 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.

15



11. The met hod.of manufacturing a sem conductor device as definegaﬁnJ@ﬁaQMM
-1, wherein in the third step, energy is applied to said adhesi ve™w t hout
contacting said adhesive. 10 12. The nethod of nanufacturing a

_sem conductor device as defined in claim1, further conprising: a reflow
step in which solder balls connecting to said interconnect pattern are
formed on said substrate, 15 wherein the third step is carried out in said

reflow step. 131tTH%Kﬁ€#%oEeoﬂoﬁﬁﬁhf%EQDrﬁﬁg13“@%nﬁ@§ﬁé&@€@ﬁ:de¥ﬁcésas
def i ned 'nrgkgkgbie EWQH“%Q&OQP%EétPQRi Oc%nﬁﬁkkg eSEE&éflgW'gg 51
or“chr p,” ano el e 'S

addi ti on P6°s&rd sém conduc her ctroni ¢ corponen

el ectri cakhye@onneest ¢d thesgedibnt epeendenly paybadntheheemigohbactbirr d step
is carried out in said reflow step. 25 14. The nethod of manufacturing a
seni conduehdP ddvi dhs GeriRedStRPcIcAmPe GREFEPH Quterin nehenhseBest ep

adnedi ve S00can: o 5hss FAPek T areaaPhERE oy Chi p 15. The method of
manuf acturi ng a sem conduct or device as defined in claiml, 2I
Fourth Embodiment

A method of manufacturing a semiconductor device in

accordance with a fourth embodiment of the present

10 invention is shown in Figs. 5A and 5B. In this embodiment,

the substrate 12 of the first embodiment is 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

15 anisotropic conductive material 56. That is to say, as

shown in Fig. 5A, in this embodiment the thickness of the

anisotropic conductive material 56 is greater than the

thickness of the anisotropic conductive material 16 shown

in Fig. 1A. More specifically, the anisotropic conductive

20 material 56 1s thicker than the interval between the

surface 24 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

25 should be noted that it is sufficient for either of these
thickness and size conditions to be satisfied.

As shown in Fig. 5A, the semiconductor chip 20 is
then pressed toward the substrate 12 and heat is applied by
the jig 30, for example. By doing this, the anisotropic

30 conductive material 56 surrounds a part or all of a lateral
surface 28 of the semiconductor chip 20, as shown in Fig.
5B. Thereafter, solder balls are formed in the same way as

in the steps shown in Figs. 1C and 1D, and the

16



1 7 JAN Z003 wherein in the second step, said adhesive is caused to
surround at least a part of a lateral surface of said sem condu t?r X@Iﬁl 5
16. The method of manufacturing a sem conductor device as defined "fll U%]
15, wherein said adhesive is provided before the first step at a thickness
greater than the interval between said sem conductor chip and said
substrate after the second | O step, and spreads out beyond said

sem condu%@@itC@ﬂfi}écb9ra§9V§lFﬁglﬁr@b?xéi@eﬁet ween sai d sem conductor chip and
said substrate C met t g
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has a mounting area which can be made as small as the area

for mounting a bare chip, and therefore when this circuit
board 1000 is used in an electronic instrument, the
electronic instrument itself can be made more compact.

30 Moreover, a larger mounting space can be obtained within
the same area, and therefore higher functionality is
possible.

Then as an example of an electronic instrument
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It should be noted that, whether active components or
passive components, the present invention can be applied to
5 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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comprising:

5 a first step of interposing an adhesive between a
surface of a substrate on which an interconnect pattern is
formed and a surface of a semiconductor chip on which
electrodes are formed;

a second step of applying energy between said
10 semiconductor chip and said substrate, electrically
connecting said interconnect pattern and said electrodes,
(t) and making adhesive properties of said adhesive effective
in the region of contact with said semiconductor chip while
said adhesive spreading out beyond said semiconductor chip;
15 and
a third step of applying energy to the region of said
adhesive other than the region of contact with said

semiconductor chip.

20 2. The method of manufacturing a semiconductor device as
defined in claim 1, wherein:
said adhesive is thermosetting;
(:) said energy applied in the second step is pressure
and heat; and

25 said energy applied in the third step is heat.

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

wherein said interconnect pattern and said electrodes

30 are electrically connected by conductive particles

dispersed in said adhesive.

4, The method of manufacturing a semiconductor device as
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(t) defined in claim 1, further comprising:
a reflow step in which solder balls connecting to
said interconnect pattern are formed on said substrate,
15 wherein the third step is carried out in said reflow

step.

13. The method of manufacturing a semiconductor device as
defined in claim 1, further comprising:

20 a reflow step in which in addition to said
semiconductor chip, another electronic component is
electrically connected to said interconnect pattern,

{:) wherein the third step is carried out in said reflow
step.

25
14. The method of manufacturing a semiconductor device as
defined in claim 1,

wherein after the third step, said substrate is cut
in a region other than a region in which said adhesive

30 contacts with said semiconductor chip.

"15. The method of manufacturing a semiconductor device as

defined in claim 1,
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wherein in the second step, said adhesive is caused
to surround at least a part of a lateral surface of said

semiconductor chip.

16. The method of manufacturing a semiconductor ‘device as
defined in claim 15,

wherein said adhesive is provided before the first
step at a thickness greater than the interval between said
semiconductor chip and said substrate after the second
step, and spreads out beyond said semiconductor chip by
applying pressure between said semiconductor chip and said

substrate in the second step.
17. The method of manufacturing a semiconductor device as
defined in claim 1,

wherein said adhesive includes a shading material.

18. A semiconductor device manufactured by the method as

defined in any of claims 1 to 17.

19. A circuit board on which is mounted the semiconductor

device as defined in claim 18.

20. An electronic instrument having the circuit board as

defined in claim 19.
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