;e3g{1{|"6TIn}Vr 0 3 JUN 2002 SEM CONDUCTOR DEVI CE AND METHOD OF I\qul‘!UN 2002
MANUFACTURE THEREOF, ClI RCUI T BOARD AND ELECTRONI C | NSTRUVENT TECH

FIELD 5 The present invention relates to a sem conductor device and net hod
of manufacture thereof, and to a circuit board and an el ectronic

I nstrument. BACKGROUND ART 10 In recent years, with the increasing
conpactness of electronic instrunents, sem conductor device packages

adapted to '

U ace moSRoSBLR ok SRYELE M B Dp ARy rALTORRRNINEA, EikbyrT
scal e/ si ze package (CSP) \@Qﬁgﬁﬂ% ﬁ@l@fc s rface rmuntl ng
package, a substrate nay%?use whi'c @%as orrredrﬂ%%rz%n an interconnect
pattern for connection to a sem conductor chip. In a conventional surface

nmount i ng package, since it is difficult to provide a protective filmfor

prot ecti ngpgichRd¢ar,@ @S an i nterconnect pattern and so forth, it has
been difficult to inprove productivity. The present invention solves this

probl ens and hasTae présehrerfivestids Pelytes ad af semi@shddcvdbr device
manuf acturi ng a sem conduct or device and a sem conductor device
manuf act ur add2mebliodacl mehhbactuteatberenf; drohrtd andiofuanh kebdbacdramdc
"A .0 3 JUN Z002 DI SCLOSURE OF THE | NVENTION (1) A nmethod of manufacturing
a sem condaot el edeviond cofinsttagupveadant i nvention is a nethod in which a
sem conductor chip on which electrodes are formed, and a substrate on which
BACKGROUND ART
10 In recent years, with the increasing compactness of
electronic instruments, semiconductor device packages adapted
to high density mounting are in demand. In response to this,
surface mounting packages such as a ball grid array (BGA) and
a chip scale/size package (CSP) have been developed. In a
15 surface mounting package, a substrate may be used which has
formed thereon an interconnect pattern for connection to a
semiconductor chip. -
In a conventional surface mounting package, since it is
difficult to provide a protective film for protecting without
20 gaps an interconnect pattern and so forth, it has been difficult
to improve 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 manufactured

25 by said method, of a circuit board and of an electronic

instrument, having excellent reliability and productivity.
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'S5 ‘am i nterconnect pattern is forned with said substrate having a first
regi on of mounting said sem conductor chip and a second region exd ddil 2002
said first region and which is covered by a protective |ayer except a
region in the interconnect pattern of electrical connection with the 10

el ectrodes, are connected by an adhesive. This nmethod of manufacturing a
sem conduct or conprises: a first step of providing an adhesive in said

first regions and on said region at | east one of said edges of said
protective |ayer |located in said second 15 regions and a second step of

attaching qﬁl'(f@%ﬁgkgogguﬁd@rﬁmhbg said substrate in said first region by
e

nmeans of sai d adhesive an ectronically connecting said electrodes with

sai d interconnectgata §lchnodOo AR GF L 1A nb Nk S s8RPEST At drh vl RNt 0N,
since the adhesive is provided to extend ovér the protective layer, no gap

is forned helwgsiedhe adhrsitienaiid themprdEcihVanianeh Jdm dondRicknect
pattern is not exposed, and migration can be prevented. 25 (2) In this

met hod of ARl aat Whisl &1seiBdueRduGeofodR¥d eand NE JulsRraeBNeat whdlcher n
and the el ectrodes may be 2 p 3 JUN 2002 5 10 15 20 25 electrically
connected hy dapductnivectpaatiterasidi spmicbdiith shedadhestratdyhaedng of
this, since the interconnect pattern and ' electrodes are electrically
connect ed by flisttonelgtonvefpavundliey saisknievhdendoctdevichd rcamdea
manuf actured by a nmethod of excellent reliability and productivity. (3) In
thi s net hogesPneantedéenr i e hudtng c et irasviregioer end tvieidh ris step,
t he adhesi ve may be previously di sposed on the surface of ;the sem conductor
chip on WhFERE¥PR P¥ctd odFOTECELIVEr nbBYSY 4)°%¥5¢PEhi & nEfHdANof in  the
nanufacturtng a_ sen conduct.or dev%ge e ihe first step, the adhesive

, Jbefor
Moy be. pr e3P EEETSARE CoodAF BT h v TECET0PAE o CRMRET TR ot thi cHIE he

i nt is. . Lo, t hi t f f '
s colucror SRR | BreCdiitecral By | Bh° NS PRV ARHIOUIGE |

this et hog, of r BN RGE W SRR Bon@iB N abel sdeyi ce, the adhesive may be
spread out beyond the 'sem conductor chip in the first step; and heat may be

appl i ed between hhefsestcogdept osf Clpfowidlindie SUbsidntsE e QW e iy
adhesi ve between the sem conductor chip and the substrate in the second
steps and fhrstnetdwibmé madufart sailkg wegkbwm cenduotast devieceo frasafidt t her
conprise a third step of applying heat to a part of the adhesive not

conpl et el yedgead ¢ shRddcebpbiestépe (1BYen drRcatest hba faithneegending a
sem conduct or , 3 0 3 JUN 2002 device, the adhesive nay be heated by neans
of a hatiFgIiPH?i A%he third step. (8) In this method of manufacturing a

sem conduct or devi ce O%(_{gsq?dheg%vgtkgxﬁ&nga\éiari% sr’g)}{ioved nonadheiii\f)e 5

properties with ?egsgct e Adnesris ma e |n!terpocs%n uctor ¢
to said substrate in said first region by means of said
adhesive and electronically connecting said electrodes
with said interconnect pattern.

20 According to this aspect of the invention, since the
adhesive is provided to extend over the protective layer, no
gap is formed between the adhesive aund the protective layer,
the interconnect pattern is not exposed, and migration can be
prevented.

25 (2) In this method of manufacturing a semiconductor

device, the interconnect pattern and the electrodes may be
2



"betteen the heating jig and the adhesive, before heating the adhESiV?&@f%MH
In this nmethod of manufacturing a sem conductor device, the nonadbeki

| ayer may be provided on the 10 heating jig. (10) In this nmethod of

manuf acturi ng a sem conduct or devi ce, the nonadhesive |ayer may be provided
on the adhesive. (11) In this method of manufacturing a sem conductor 15
devi ce, the adhesive may be heated by a non-contact nmethod in the third
step. (12) This nmethod of manufacturing a sem conductor device may further
conprise a reflow step of formng solder balls on the substrate to be

connected t ' r.co ct t ei e third st ' rried
out in thi 58%%{:1?%%@45]?1@{).8%&%% %&m? é}rgcgl%%lvﬁaréh%é(}[%&ﬁgng&as%seg%“lécdzn ﬁct or
device may fyrther.Lqprise a reflow step of electrically connecting an

el ectroni ¢ conponent” other than the 25 semiconductor chip to the

i nterconnect pattgynmeuhsr & e, t hiifkeStaR | nEddid RUipdet drl Sak&f | oW
step. 4 0 3 JUN ZO0QZ (14) In this nethod of manufacturing a sem conductor

device, theeptibsidtise MY beledtriegethercornkbtbe Bgheshye tdndusefion not
in contact with the sem conductor chip, after the second step. 5 (15) In

t hi s netshodp@ft hene$ ACk UseR@candaestopndecios deni be, mhharavbsteat @ymy be
cut in a region outside the edge of the interconnect pattern. (16) In this
met hod of nmetiiadtolf | exceal kant aonidiediidri tgeainde probecttiolieyof t he adhesi ve
may be cured before the 10 substrate is cut together with the cured

adhesi ve. (17) | n(3hi $nnéttied ndthrchud ficnanifyctusing candenicondmdtes;, t he
adhesi ve may be caused to surround at least a part of a lateral surface of
t he senico@éﬂﬁ?ﬁr(ﬁ#%ﬁ??ﬁth%h%ecﬁhHS%te%?eHB Byhereafdhesivei smayi nde t he
adhesi ve covers, at | east a part of Ege | ateral surface of the sem conductor

chip, the SHRERRAME oFiERPEeEarPbe PAPotBEIESFS r B EtthafrBIFoRIHESET and
al so er i.s. render,ed.unabl e to.reach the el ectrodes, and corrosi on can be
N S B G R ey et alE  EpERed

es ar]e E)rme . . .
pr event manuracturing a sem conduct or devi ce,

the adhesive may bg pfﬁ\/itq?cg_ iraatgi&% fd# Sharfi &Rl ihd h CEQE%EoH?E@E%E t han

the interval between the sem conductor chip and the su%strate after the
second st epjeAlE,MYbdXH 50! etk OUEi Pey Orgkddle Sl Coquhed DFe Chhipy PYp2S

appl yi ng pressure between the sem conductor chip and the substrate in the
second stepreviously disposed on the surface of the substrate on
which the interconnect pattern is formed.
15 (5) In this method of manufacturing a semiconductor
device, the adhesive may be a thermosetting adhesive.

(6) In this method of manufacturing a semiconductor
device, the adhesive may be spread out beyond the
semiconductor chip in the first step; and heat may be

20 applied between the semiconductor chip and the substrate to
cure the adhesive between the semiconductor chip and the
substrate in the second step; and this method of
manufacturing a semiconductor device may further comprise a
third step of applying heat to a part of the adhesive not

25 completely cured in the second step.

(7) In this method of manufacturing a semiconductor
3



‘5" .03 JUN 2002 (19) In this nethod of manufacturing a seni condugtdrjuN 2002
devi ce, the adhesive may include a shading material. By neans of this,

since the adhesive includes a shading material, light can be prevented from
reaching the 5 surface of the sem conductor chip having the el ectrodes.
Therefore, malfunction of the sem conductor chip can be prevented. (20) In
this nethod of manufacturing a sem conductor device, the substrate may be
provi ded previously covered by J 10 the protective | ayer except the said
first region and the vicinity of said first region. (21) A sem conductor
device accoldyigel 0 &t PifSeie | RYFNLEORGALY |5\ Smedn s CBIECANIHELRE pGN! P
havi ng el ectrodes; a substrate on ich an i nterconnect pattern Is B

f or med, subégpagﬁ PAYi pgiddf kksp, regi on of nounting said sem conductor chip
and a secon egion excluding said first region: a protective |layer |ocated

at | east on a partgef ¥aichi it gecRSACEE RRNUTERturABGPOtLEh] YEnAGY e
having its edges, at |east one of said edges |ocated in 20 said second

regi on; wheggivickhe adhesiavhepioe degyén srivdnk r Shpfe@eédn ridhdie Sav 6
region at |east one of said edges of said protective |ayer |located in said
second regi ppopentivkewtith triespelotcttodese oddhéei eenmagniectiortedpgsade 25
electrically connected with the interconnect pattern. According to this
aspect of thetpeeserthe riveattirgn, j6g and) the]UNIREOLve) nbefbhme drtsivg i s
provi ded to extend over the protective layer, no gap is fornmed between the
adhesi ve anthehadpesieetive |ayer, the interconnect pattern is not exposed,
and mgration can be prevented. 5 (22) In this sem conductor, devijce,
conductive particl@s iy B ingeheddof nmeREIAARBEIDE fo SERLReRFuctor

ani sot r opi since the intercqnnect

ducti terial. .B f thi
pattern angd%%g%#'(r:o:f\ége T@%d@ﬁsﬁ%arﬁgggsﬁn‘&%%}%y i %ot%pﬁ" €0

conductjve jaly.the reliability and productivity are excellent. (23)
In this se&g%%%%hif%ﬁ&device, t he ani sotropi c conductive material may be

provided to cover (ifg fﬁokﬁigfmEhﬁanb?r&Qﬂﬂ?SEtQ§EBSrQ-semiconductor
device, the nonadhesive layer may be provided on the

adhesive.

(11) In this method of manufacturing a semiconductor
15 device, the adhesive may be heated by a non-contact method
in the third step.

(12) This method of manufacturing a semiconductor
device may further comprise a reflow step of forming solder
balls on the substrate to be connected to the interconnect

20 pattern, wherein the third step is carried out in this
reflow step.

(13) This method of manufacturing a semiconductor
device may further comprise a reflow step of electrically
connecting an electronic component other than the

25 semiconductor chip to the interconnect pattern, wherein the

third step is carried out in this reflow step.
4



15 ('24) In this sem conductor device, the adhesive may cover at IﬁastJ@N 2002
part of a lateral surface of the sem conductor chip. By neans of t’hts;

since the adhesive covers at least a part of the lateral surface of the

sem conductor chip, 20 the sem conductor chip is protected from nmechanica
damage. Mreover, since the sem conductor chip is covered by the adhesive
up to a position distant fromthe el ectrodes, water is inpeded from
reaching the el ectrodes, and corrosion of the el ectrodes can be prevented.
25 (25) In this sem conductor device, the adhesive nmay include a shading

raterial . 7 ' 0 (314%U"£hnzoc9121s5¥né@?&§ & eﬁﬂt&aé&dﬂ?ﬁ % %ﬂ%ﬁﬁ’@é%k“d%

a shading material, |'ight can be prevent romreac ace of the

seni conduct geyGhLp RaY ggbsbﬁaeé%syogssc%g sl Rl | Lah & 5 fhe

sem conductor chip can be 5 prevented. (2 In"this sem conductor devi ce,

the protectiye 4 ayegisRY R PIRVEEREate GAVE the suRStbalifceseeRinfpo) €gi on
of nmounting of the Sem conductor chip and the periphery of the nounting

region is paeyededntoseoyrd seél. 10 substrate except said first region and
the vicinity of said first region. (27) A sem conductor device according to
the present invent(isn iIa maisf aethoed diy rane fakave idegs @r isead cmidiattoxf 28)
On a circuit board according to the present IS invention, the

above- descrdéeilce gnitbendudisdir agev ingey i lse nouht éd. & 28¢giwon ebetsidei dche
instrument according to the present invention has the above-described
circuit boa¢dge 20f BRr &R IDRSCRITPRCN FERtRR -DRAW NGS Figs. 1A to 1D show a
met hod of nanufacturin% a sem conductor_ device in accordance with a first
reference 7a 0 31§UNIDOGDiEePRANGHe CfePanPhgctyring pr s€BACOPAVEHGON;

05 o MePenop 8 TR K 880190, olalie [ i el crenes deshniaye, Fioe
cocor S3oe bl A SECRR e L GR S Qe ERLEL BR AR R esent
device in accordapge) WhheRls eReHLEEBE RhnhPSCPLESRN! al BURRELRAUCtor
device, the adhesive may be caused to surround at least a
part of a lateral surface of the semiconductor chip in the
second step.

15 By means of this, since the adhesive covers at least
a part of the lateral surface of the semiconductor chip,
the semiconductor chip can be protected from mechanical
damage, and also water is rendered unable to reach the
electrodes, and corrosion can be prevented.

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

25 applying pressure between the semiconductor chip and the

substrate in the second step.
5



10 Figs. 5A and 5B show a nmethod of nmanufacturing a sem conductor due\g qu' 002
accordance with a third reference technique relating to the presen

invention; Fig. 6 shows a circuit board on which is nmounted a sem conduct or
device in accordance with the enbodi nent of the 15 present invention; and
Fig. 7 shows an electronic instrunent having a circuit board on which is
mount ed a sem conductor device in accordance wth the enbodi nent of the
present invention. 20 REST MODE FOR CARRYI NG OQUT THE | NVENTI ON A preferred
enbodi ment of the present invention will be described, with ref erence to

the dr awi ngs - Odiye%l&fmé@ﬁo@rggeﬂgnwxs@aiﬂg '3 sbayachi Flas. A

and 4H. There are So sone Teferéence chni"ques I can be app %o

t he enbodi %%BOf th%d%rsiggtmggvggghgae Ei ﬁ gﬁgggfinchnlque 8 0

3 JUN 2002 d of manufacturl sem conduc evi Ceé 1 n accordance

W th the first ref eﬂl%%ngecgf" qyg d,S %Eﬁgg Lﬁhgi hejsévteo 1Pc1'uﬁetsm

reference techniqu a substrate 12 ‘is us as an 1 nterconnect

pattern 10 fs%ra&@agoalaaaeﬂl%qst 199%.t5 S TRE G lRrerfe B OV | PeddiWing Acnihe
substrate 12 nay be a flexibl e substrate forned of an organic naterial, a

net al SUbStfs@trQaf:@”@ﬂ ehears dnlgaiict JFat @il hading @o@DI SBéEEAQEST hese.
As a flexible substrate may be used a tape carrier. If the electric
conduct i vi t yhefrettbeel0 mabsinatiorl2oifs theghsemficondutabdr ngHig mcas foened

bet ween t he
prevented.

(20) In this method of manufacturing a semiconductor

device, the substrate may be provided previously covered by
10 the protective layer except the said first regfgn and the
vicinity of said first region.

(21) A semiconductor device according %o the present
invention comprises: a semiconductor chip having
electrodes; a substrate on which an interconnect pattern is

15 formed; substrate having a first region of mounting said
semiconductor chip and a second region excluding said
first region; a protective layer located at 1least on a
part of said interconnect pattern, the protective layer
having its edges, at least one of said edges located in

20 said second region;

wherein the adhesive provided in said first region
and on said region at least one of said edges of said
protective layer located in said second region; and

wherein the electrodes of the semiconductor chip are

25 electrically connected with the interconnect pattern.

According to this aspect of the present invention,
6



substrate 12 and the interconnect pattern 10 and on inner surfacesfol JUN 2002
through holes 14 . In addition, the insulating filmmay also be fornmed on a
surface of the substrate opposite to the surface on which the interconnect
pattern 10 is fornmed. 15 The through holes 14 are forned in the substrate

12, and the interconnect pattern 10 is forned on the substrate, covering

the through holes 14. Lands 17 for external electrodes are forned over the

t hrough holes 14, as part of the interconnect pattern 10. 20 An ani sotropic
conductive material 16, as one exanple of an adhesive, is provided on a

t-hus obtai ned pubstial € Jdhedfvd heiges%b%aga tRat 1OldeME, S AN $4r OPi C
conductive material 1s given as an exahple of an adhesive. The ani sotropic

conductive ldcl; vib 160R! | 58S gap i‘gh;ﬁéﬂﬁ@dl(ﬁia{?dééﬂ ERe ViR s 29 2bBa

di spersed conductive par icl es (Conductive filler), and in sone cases a

di spersant itpherdgedtedBevani 58y&PPI ctxONAud @ riiRicer i phtibraoukd bgot
previously fornmed as a sheet that is affixed 9 p 3 suN 2002 to the

substrate 12xpoked, eadl fligasaiby wehl bbeppevaneed. as a liquid on the
substrate 12. The ani sotropic conductive material 16 may be provided to be
| arger than a surf(@ee 2410f ahdem csadicdimductvp 2devticeli chcehdattodes 22
are provided, 5 or nmay be provided in a quantity to be smaller than the
surface 24, palhénctesprmsyetbesodispensagr dad dhe bejleewiivehe tour farm 24n
Al ternatively, the anisotropic conductive material 16 nay be provided on
t he surfaceandsotropécseandentive onatefir0, in a quantity to be conpressed
so as to spread out beyond the 10 surface 24. It should be noted that even
i f an adhesive noBYi AERUE R SdGuctineepdhe drderconnesd, rafdedied@nddes
22 and interconnect pattern 10 can be electrically . conpected., In this
ef arence tBLRRFECREES 2oy HHSET 5L A EOPPECred din HaS  AELER R Ui ¢
conduct jve rial, a 5 i_S0f r00i,C: cqnduct i v ial,16 m
furtherhﬁncgﬁﬁguggé %dﬂ%&ggg?%figﬁg ééf%é%ﬂ%@ﬂﬂg%%%téf?gﬁgé%ﬁkgé Jsed, for
exanpl e, a plagk;dye. or black pignment dispersed in an adhesive resin. As
t he adhesive may be used a thernosetting adhesive as

(23) In this semiconductor device, the anisotropic

conductive material may be provided to cover the whole of
the interconnect pattern.

15 (24) In this semiconductor device, the adhesive may
cover at least a part of a lateral surface of the
semiconductor chip.

By means of this, since the adhesive covers at least
a part of the lateral surface of the semiconductor chip,

20 the semiconductor chip is protected from mechanical damage.
Moreover, since the semiconductor chip is covered by the
adhesive up to a position distant from the electrodes,
water 1s impeded from reaching the electrodes, and
corrosion of the electrodes can be prevented.

25 (25) In this semiconductor device, the adhesive may

include a shading material.
7



‘typifi'ed by an epoxy type, or a photocurable adhesive as 20 typififed YyNa2002
epoxy or acrylate type. Further, the type of adhesive cured by el ectron
beam or a thernoplastic (thermal adhesion) type of adhesive may equally be
used. In the follow ng description, if an adhesive other than thernosetting
is used, the provision of energy should be substituted in place of the 25
application of heat or pressure. Next, the sem conductor chip 20 is nounted
on the anisotropic conductive material 16, for exanple. In nore detail, 10
p 3 ~uN 2uu2 the sem conductor chip 20 is nounted such that the surface 24
of the sem conduct i_n 20 _on which tk | e ode re, d_faces
the ani sotropic co duglt ia\E/)Ies nR er%sc’légﬁ/érgeo%é,dﬁ%ee%% c%%gég or chi p 20
i s disposed : h al. r i Qﬁﬁs@ ig_[]?g a (not
shown in thﬁ%&g’;gﬂr@oﬁ%&nﬁé@ﬁ o(n&lg]f %t%éfeﬁ%'ec ro%les 0 ’?%ag&luﬁrf%rggﬁnect
pattern 10. Jt eshaul g benpotLd il {die s & 1 ynﬁgemghctmeo eledBYolaye the

el ectrodes 22 forned on two edges only, or nH ave e el ectrodes

formed on f ewe @¢see, Thelheetiddes 22y esdflie8ARBREY i eHie Eanm 9é
proj ections made of gold, solder or the |ike provided on al um num pads .
The el ecs rogesv@ateay be forned on the interconnect pattern 10 side in the
form of such projections or projections fornmed by etching the interconnect
pattern 10. 15 By (2&ansIof tHies abemécpndgessr tdesriami,sothepiprcosskicid ve
material 16 is positioned between the surface 24 of the sem conductor chip
20 on whi chlaferelrexy r beesp2ovidedf droredouad ttle ssubsteaté oéxtcépt a
substrate 12 on which the interconnect pattern 10 is fornmed. Ajig 30 is

t hen used t&egiens af sureurlelimn 2d ofthehessehrenduatedr ehip Zndnitdie s
opposite to the surface 24 on which the electrodes 22 are fornmed such that
t he seni conBBELBREEY BE 2Bhe SMUBL G P ss R IFeE kO dFPEEEI 716t t he

substrate 12. ternativel ressure y_be.applie tween t he

sem coﬁ@uctﬁ?b%irﬁtfo ea’ﬁ%leé/%eg?ﬂlﬂ‘st#]a]fser@ﬁ?géﬁgn afggi ?gfhe‘”acfﬁr?oﬂlo&fc
conductive ggigrk%sqﬁéﬁ ;3yp, adhesive is provided within the area of the
surface 24 of the sem coriductor chip 20, the applied pressure causes it to

spread out beyond(1}) APs3mdbbhd02cihgeoiicd agecéfdidfethbl qnéopggge?t%

internal heater 32, and applies heat to the sem conductor chip 20.
shoul d be nbieshtiwvi ToOnmanlefddtmrdie byeghier abeRe aestaibad peskodle to
apply heat also to the spread out portion of the anisotropic conductive
(28) On a circuit board according to the present
15 invention, the above-described semiconductor device is
mounted.

(29) An electronic instrument according to the

present invention has the above-described circuit board.
20 BRIEF DESCRIPTION OF THE DRAWINGS

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

semiconductor device in accordance with a first reference

Ta



5 material 16, the jig 30 used preferably has a greater plan area t?an quﬂz
pl an area of the sem conductor chip 20. In this way, heat can easﬂ gé
applied to the periphery of the sem conductor chip 20. Thus, as shown in
Fig. 1B, the electrodes 22 of the 10 sem conductor chip 20 and the

i nterconnect pattern 10 are electrically connected through the conductive
particles of the anisotropic conductive materiall6. According to this

ref erence j s S i r 0 and el ectrodes 22
are eIectﬂ%%%ﬂpgﬂggﬁﬁ%%€€§n%2?%ug gtﬁgggﬁﬁgo?ﬁg%ﬁ%ﬂ%éhductive 15 materi al
16, a sem condugijyg .dQK'é:r?dQ%nsﬁ’@w'59196'3ﬁfié‘é@ﬂo{?%bg;‘tﬁgtj?h%@Eeféf@hb@nt

reliability and productivity. Since heat Is app to e sem conduct or
chip 20 bwtddithiduye;30. the anisotropic conductive material 16 is cured in
the region of contact with the sem conductor chip 20. In the region 20 not

contacting the segs£ongrctMidCIE HoR’ d hRetBBUO o AP HanUffa@Butifg a
sem conduct or chip 20, heat does not reach the ani sotropic conductive

materi pl Hemisordiitdhedévic89ins aceeedaheke withe £ edondf répesencegi ons
is carried out in the following step. 25 As shown in Fig. 1C, solder 34 is
provi ded weddhnmicare melatmihd heo petie pheesemt idmeentionpgh holes 14 in the
substrate 12. A cream solder or the like may be used to formthe sol der 12
' 0 3 JUN 2002 ¥idgsy. pAAntanmd). 48 t ehowt iasemgthpde-dHr madufalcdaripg |3 may
be nounted in the above-described position. The solder 34 is then heated in
a refl ow seficondnaisindevige sp@cgordeaceeWizh anogmbpdimeyt ob thae
solder balls 36 5 function as external electrodes . In this reflow step,

not only (PRESERISMVENI AN/l so the ani sotropic conductive naterial 16 is
heat e

? Thi s he?L cures_the eg%onshof t he ag#sgtro iC co&du%tive mat eri al
16 vx/n_%h are not P& coredThdl i¥'?W SayTCbROThEanMeBt - 8F U BAdR i ve
material 16, i]tp%%drut o &‘é’&i&% Sﬁ”taac%%:'fa%ﬂtsﬁej?f{%08”%‘&&% ﬁé‘f%@rﬁ’cé’r the
regi on apar rom the sem conductor chip , 1S cured Tnthe reflow step of
form ng technique relating to the present invention;

Fig. 6 shows a circuit board on which is mounted a

semiconductor device in accordance with the embodiment of the
15 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.

20 BEST MODE FOR CARRYING OUT THE INVENTION
A preferred embodiment of the present invention will be
described, with reference to the drawings. An embodiment of the
present invention is shown in Figs. 4A and 4B. There are also
some reference techniques which can be applied to the embodiment

25 of the present invention.

First Reference Technique



the solder balls 36. In the thus obtained sem conductor device 1, §ickN R802
whol e of the anisotropic conductive material 16 is cured, the 15

possibility of the anisotropic conductive nmaterial 16 around the

sem conductor chip 20 com ng apart fromthe substrate 12 and allow ng the

I ngress of water, leading to mgration of the interconnect pattern 10 is
prevented. Since the whole of the anisotropic conductive material 16 is

cured, the inclugl aRefba’GrahghathbBLRihGC AR AR CON dieyivg My et ! al

16 can al so be prevente er int em conduct or devi ce since the

el ectr odes, 22, PARNEEerk 14 thieer $H5t 3t edbrie %Béhﬁ?%@%%ﬁb?ﬁcﬁgg g are

covered by the anisotropic conductive material 16

shadi ng mefgriqlip ) iTghenaan regepepeentednhigie! cackivet fits sHifA0@ et
Therefore, malfunction of the sem conductor 'chip 20 can be prevented. 13

0 3 JUN 200ridh dsas 24n anfitéBcohfecepghtteahi 20s feimbheohi het 1eaker enee
technique. In these nodifications, the structure which is the sane as in

the filBst sweffieHCES | eadnsRowni ini RdgcalRd by the sane reference nuneral s,
and description of this structure and 5 the effect of this structure is
omtted. The sarkhe subskrdve 12andplbew fdexlihd essabsthrawe forfhed. oZA can
be carried out after the step of Fig. 1H and before the step of Fig. 1C. In
nmor e det ai 4n arfgarnie adtentiah @ netddcsubstraterformad off la@ iegirganict 10
contacting the sem conductor chip 20 and the region apart fromthe

seni condudtatexialy Tx arcombnakliqy of HdwasengAsi @ $dexihdehsubphgateg 38
Is preferably provided with a ngnadhesive | ayer 39 forned of Teflon or the

li ke havi r!baShibghUﬁﬁﬂeﬂjﬁémlsaﬁFéﬁért¥%§hteoei%'ét§&fis<3ﬁ%\wci‘ébmecft the

mat er '1%' 156u1:§sr¥artafles 12 is high, an insulating film is formed between the

substrate 12 and the interconnect pattern 10 and on inner
surfaces of through holes 14.,In addition, the insulating film
may also be formed on a surface of the substrate opposite to
the surface on which the interconnect pattern 10 is formed.

15 The through holes 14 are formed in the substrate 12, and
the interconnect pattern 10 is formed on the substrate, covering
the through holes 1l4. Lands 17 for external electrodes are
formed over the through holes 14, as part of the interconnect
pattern 10.

20 An anisotropic conductive material 16, as one example of
an adhesive, is provided on a thus obtained substrate 12. In
the description that follows, an anisotropic conductive
material is given as an example of an adhesive. The anisotropic
conductive material 16 comprises an adhesive (binder) in which

25 are dispersed conductive particles (conductive filler), and in
some cases a dispersant is added. The anisotropic conductive

material 16 could be previously formed as a sheet that is affixed



15 an 'exanpl e of an adhesive, so that uncured ani sotropic conductbv§ JUN 2002
material 16 does not adhere thereto. Alternatively, the nonadhesi Ve'layer
39 may be provided on the anisotropic conductive nmaterial 16 that is an
exanpl e of an adhesive. Further, the anisotropic conductive material 16 as
an exanpl e 20 of an adhesive may be heated by a non-contact nethod. By this
nmeans, of the anisotropic conductive material 16, the region not contacting

Egecglﬁmbéfﬂ?d?%%gﬁ edte oF s Y o € D B ey R B ieRe g, o' P

Fro on, dtt SOPRE R B " bR Pl 2 %}hee”}%f?%?%%*%{# S AT
i Sus g

ol cotron debiaE e iy, ey pEoVHeATES, B8 1Pa 8L athad I ok (0B 28" o

| nt er connegts diptd iducor Bh P H viflich iR 2206-ENBra0k a8k, OPI ©

conductive materia the r'egion not contacting the sem conhductor chip 5

20 andsgt he%f%&' BedPRovidé@ M d Qe?§§ﬂ299%fb%rsﬁ9hme¥0tlﬁ§nft@r’ﬁsﬂrﬁﬁéecured-
It should be noted that as the electronic conponent 40 may be cited for

exanpl e a F7£sitHeW cofpPessed soC lto @pieladabat, béybh@thd eliRFaakeun s,
sensor, therm stor, varistor, variable resistor, or a fuse. 10 According to

t hese nodi fi cat ixitermatlivdly hetleai spisoprop tondondugeivatmataridd tan be
cured, and the possibility of the anisotropic conductive material 16 com ng
apart fromdyhbespbevided dif thedsurfeuen2t oifethegsenicaiduetter chligaddng to

m gration of the interconnect pattern 10 can be prevented. Since 15 the
whol e of tire aaguastidyi ocbedoenpyesaades? As 1@ ispraadk@utt heypnd| tBeon of
wat er can al so be prevented. After the above described steps, the substrate
12 mayObe sURfaqe t3fe rHyihPyid e e BhatoeYepi tLcandRdrestveaheti al 16

bei | e, of dhesi .eqds b d.t 20 1 d hi

20, Thi's RO CEBRMCIY S RETRAE] edt VTR Wh 1 S SERICHAR G2 e

i nt t f t.h , i t limted

to thi s, antereniies HABETRIN Snd SRR cotedied 1M C

I nt er connect ”ﬂ&nbm!ﬁ%f%éﬁ&ek@&bﬂ , hnrd é\itﬂxéaagbgsvé%ﬂer in
er a e e

the through holes, so s may be forned on [ands provi on t
surface ORRRS t &d O YNt 4l st dpidie SERNACORINE! Ofia€diPal s nondt eghe 15

" .0 3 JUN 2002 In place of solder balls other conductive projections may
be usel. HiE soaoid otohdteednet atsanialonti6cimay chupthed tinelndestaat e
may be carried out by wire bonding. These observations apply equally to the
fol | owi ng.shadingmaterial. As a shadingmaterial canbe used, for example,
a black dye or black pigment dispersed in an adhesive resin.
As the adhesive may be used a thermosetting adhesive as
typified by an epoxy type, or a photocurable adhesive as
20 typified by an epoxy or acrylate type. Further, the type of
adhesive cured by electron beam, or a thermoplastic (thermal
adhesion) type of adhesive may equally be used. In the following
description, if an adhesive other than thermosetting is used,
the provision of energy should be substituted in place of the
25 application of heat or pressure.

Next, the semiconductor chip 20 is mounted on the

anisotropic conductivematerial 16, for example. Inmoredetail,

10



5 1n this reference technique, not only a thernosetting adhesive, (@ JaiNsdll2
an ani sotropi c conductive material 16 being an exanple of a thernoplastic
adhesi ve may be used. A thernoplastic adhesive can be hardened by cooling.
Al ternatively, an adhesive which can be hardened by radiation 10 such as
ultraviolet my be used. This applies equally to the follow ng. Second

Ref erence Techni que A nethod of manufacturing a sem conductor device in 15
accordance_yy t r Laue I ShS i F d 3B.
This ref er% ceg]?{é%ﬁ%'?%ﬁgegg %Féfé%%%? 8¥1 ollt%ows{ﬁéhoﬁﬁ%‘?o{m hée f|ars 2
reference chal g . I Lheal by, ~ihn i e Ni,gu

fol |l ow ng {’)ﬁ ?’?%myt&ﬁéygéggégg EF{:nglgh t0 hew?ilgibgo?’ ?Jgp:ég%gzgrkgﬁgug? i \%g ©

material 1f, ARdy Stesld @he &31'.% ff'@i'? JdOhdudt Pfmltadeatlic Andredively 2

novabl e bl ade 42 to a size slig arger than the sem conductor chip 20,

as shown i Eis@gmiddndticich BHip FERECPI¥HES ] sdWnSE theSEwom ell@ckirBde3B.
The cutting nmeans is not limted thereto, and any other available cutting

nmeans gnd 25 1wl oot i6A8d 69erba 2ARHI ¢dotSkRe®nt ha sHBSFigueedsld FBrcut
together with the anisotropic conductive material 16, the cut through the

two i s copovrect boml dhetlpntelecttvdes eedftiehdnt@rcohndctUpaz@e@znsabst rat e
12 is covered by the anisotropic conductive material 16. Therefore, the

i nt er connert shmiulet belfotednbhat xipjos ekmizothduwitsorucbips2 fmaye iase them
reaching the interconnect pattern 10 and causing mgration. 5 According to
this ref erelretredemi @2e, farmed ohe twd sedgepi ©ndogndueri vaynehave athes i s
cut, it does not require to be previously cut to the sane size as the

sem conductlgctrRde902dr formed (an | fPgEr edgRE - adde RkePodeot hgahirt h

respecih_ to the sem_congu%or ChéB 2Q i s.not required. _ éo | t. shoul d Be not ed

that ¢Ri s Gommanhedn ERR IR 9L PERIEREAANE B7de 9 RSt FOLTRE ContlEti ve
terial 16 ,and hst rat bej t t h balls 3

forned. b RhExBYARes SR T Chi plds dthe et 3R 22 v e 8206, e

solder balds ghe Anddiithrifedd barBbrh®dy 2148 ibhepemepofdis oLughi P 20

15 has been nount e ani sotropi c conductive materia wever, the

ani sot r opifrSRUER Y @rTRrefedt ibAs SoPhel B PRINEGHE ! iheaftohReéte
regi on of "contact with the Sem conductor chi'p 20. In this case,

m sposi ti gattew I1de sem conductor chip 20 and interconnect pattern 10 can
be prevented. If the 20 ani sotropic conductive material 16 is cured rather
t han d@icur ed i n Byhmehnsaif thecdbove processh et e anilisg taegriat condusct ivée
easier. It should be noted that when the substrate 12 is cut, the whole of

the ani somadgiiadondfictis eppaitirapdidafoiern akhexayniacs 24 afhethee nay
Do U e e Rl SPEU 8Bi oo SEAL 0 23 e L sl setuodes 82 of
connect ecy o3BG 2R 158 208094A913PBh! §lsLR LRE YheLEcofndbe
pattern 10 is formed. A jig 30 is then used to press a surface
20 26 of the semiconductor 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. Even
25 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

11



5°conductive material 16 being an exanple of an adhesive. Wen a 03 JUN 2002
t hernosetting adhesive is used, a jig nay be used which contacts both of

t he sem conductor chip 20 and t he adhesi ve spreadi ng out beyond the

sem conductor chip 20. Alternatively, heating may be applied by neans of an
oven. Enbodi nent A nethod of manufacturing a sem conductor device in 10 15
20 25 accordance with one enbodi nent of the present invention is shown in

Figs. 4A 4 ' . i t f first
e or ence LOSrRTEHACT 24 B LSS Het R G A Bl RRE 17 208 Fedifact Ve
Layer 50. fR&+PLQf §Gd Vs?etﬁfé’c%dé@té}f éﬁ'g;? §§.t9FCQ\ﬁghlhh e NP MR
pattern 10, preventing contact with water, and for exanple Sol'der FesT st

may be usegdy,IhgeRiq tE eV eeb@y pemett! s %gg %gﬁiﬁ%@fb r@gl%%ﬂ%&ﬂ .

| arger in extent tha e region in whicht conduct or 'S

mounted ongilg sBPsheatprédd- odPabot£idR SEYuehd Nt KM AU R2 dohduidBfe t han

the surface 24 of the sem conductor chip 20 having the el ectrodes 22, and
wi thin g higateghian e, the Hagdso (Wida preweraplygasrayrederrf plag et i on
to the el ectrodes 22 of the sem conductor chip 20 are forned on the

i nt er conneghapatherpldl ardd tef ndid wemicohdacpoet edtipveol ayertibls ey be
formed to avoid at |east portions for electrical connection to the

el ect r odesh@f8tafar kasidyiboagppdtied thithe2fer {iphany o fat be lsEmizatondiiztary an

i sotropic conductive material 54 (adhesive) of a material which can be

sel ect ed ashibe2fni sotropic conductive material 16 of the first reference
18 0 3 JU v ~uu2 technique is provided. It should be noted that the

ani sotropi ¢ condiBesveagatsdawl Hu Bégs ABr (dekeqysodemtdZ2nod i ng

material, but if it does caontain a shading naterial then the sane effect as

in thdlirgemicPRAURERTt SR Rk #RAo/PS AdFersanpadt; PakbeER mAt a%ehe

I sot i duct i terial ,54 | i ded nth i f ti
of the sorfbeThRETBH e A fen Fhaohall e KpndugfiveigarEizielos Fhe, "
th i t i i ; i 4 } 10
e 2Dt rAREb PO R ALk e oS 6% Rod L RU RCORTE Ty |
not for medy e @ifli dfe 2l Sihd @ tledi hPe PYSHH AL R QHIL 10f ahl e AL ASddy/ &2 ayer

50 surrounding the region 52. Alternatively, the anisotropic conductive

materi al Sdrdeildtan lconvlectiedadhiesuyh iy dig sUtoiesd condube ive

sem conductor chip 20 side. In nore detail, the description in the first

r ef er dce nisteriahi hhe appmiasondiet eedeimkictagy behiman2F aick urteeh byr assed
toward the substrate 12 and heat is applied by the jig 30, as shown in Fig.
4A. Al termethedyof p@é@ghlentsrabpabéglw apdsprodugtavitie seni conduct or

chip 20 and the substrate 12. In this way, the 20 el ectrodes 22 of the
sem conduct or chiiPe® heat LRARRY 8L &Anblie semiconductor chip 20 by the

jig 30, the anisotropic conductive material 16 is cured in the
region of contact with the semiconductor chip 20. In the region

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

25 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 form the solder

12



pattern 10 are electrically connected, as shown in Fig. 4B. Theredf 8edUNi2002
the sanme way as in the steps shown in Figs . 1C and 1D, solder balls are
formed, and the sem conductor device is obtained. 25 According to this
enbodi nent, the anisotropic conductive material 54 is not only fornmed in
the region 52 in which the protective layer 50 is not forned, but also
fornmed to overlap 19 0 3 JUN 2002 the edge of the protective |ayer 50

ani sot ropi 2 dBhBIAH D PATERENEAY  Re S B rinber S 9ter FALES eyt
interconnq&%¥§€%%ﬁiﬁ %Reig?gggfﬁ§?8§ggeﬁ?gogq@gggtgration can 5 be

prevent ed. e note int enbodi nent, it is preferable

that the ani sot i G ANNSY Y6 RéPHealcorlif 2UraduALEp] hdgolBRkOn

spreadi ng beyond the sem conductor chi This curing p can be carried

out in the,sAI® ¥Vars frmdte P didwh 1ETBIENaD .t arnisitlerThand sRaker ence
Techni que A nethod of manufacturing a sem conductor device in accordance

with the tRidék i6h L&t erfahneldetirsdeBQWn ithild eef14k SfeppthdBonlly this
reference technique, the substrate 12 of the first reference technique is
used, and the &0 lsddy G@ butoallsot the amisstedbpbd domititasives matiex igrlotieded on
the substrate 12. The difference between this reference technique and the
first refetenteatedhnrhis ikedtn ¢inees hichleneeyiohst ef abheoandpobtradpic
conductive material 56. That is to say, as shown in Fig. 5A in this

r ef er ence cauut tyiree mad enhiiadk déseh behtdre aptsyet epiredsofftiatt isdoaayri al 56
is greater than the thickness of the anisotropic_conductive material 16
shown in My the, apdsetsppdics icandyctive BALSBLabpilé cIMRCKeITORRDEE| al 56
is thicker 25 than the interval between the_surface 24 of the sen conduct or

chip 38 hEAMPEIHP S tG SsHESORuGHPL F8 1P 28, b FSHOPRATE f5PRed on
th bstrate 12. Th i sot i ducti 0.-3 JUN 2 terial 56
0%ar T ond b FAePHSparEE B A0, P Sl i Re st rhv *heP 9% cERIENE b
not ed tha%ﬂé é&ié%gfﬂéifEHBéPr ei t her

In the thus obtained semiconductor device 1, since the

whole of the anisotropic conductive material 16 is cured, the

15 possibility of the anisotropic conductive material 16 around
the semiconductor chip 20 coming apart from the substrate 12
and allowing the ingress of 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

20 water within the anisotropic conductive material 16 can also
be prevented.

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

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

semiconductor chip 20 can be prevented.

13



of these thickness and size conditions to be satisfied. As shown ipfi_gmazggz
5A, the sem conductor chip 20 is then 5 pressed toward the substrate T n
heat is applied by the jig 30, for exanple. By doing this, the anisotropic
conductive material 56 surrounds a part or all of a |lateral surface 28 of
the sem conductor chip 20, as shown in Fig. 5B. Thereafter, solder balls
are formed in the sane way as in the steps shown 10 in Figs. 1C and 1D, and

the semiconduct o davi s 5 th%"#(g‘?&[gﬁ% aqﬁiir},q,st ft{}]igﬁ_g%qﬁ%?&ence

techni que, since at’ I'east paf ateral” surface

serm conduckaionetlh 20 TA EnBgUhEd; PYcAbLoRR! SE Wb AUMGHIKE TR Bl !

56, the sem con tor chip I's protected from nechanic

Vor cover . $hee s5NenaBha0ki PRLCre0B UGLEY EeBRN B! 1501 1OYEEedShf AndS 2

position renoved fromthe electrodes 2 corrosron o 2 and

so on can Rampr pueateflce Aldmtdls | hhhaxerepbedh®ntniasseghtdee dided
principally in ternms of a chip size/scale package (CSP) of 20 face-down

bondi ngs ( ERB pffetcopr EBEH!s V@IS Tt ePIThedshReady SRS Crg¥duct or
device to which FDB is applied, such as a sem conductor device to which

Chip on Fi khe( foDEowiayg.Chip on Board (COB) is applied, or the like. A
circuit board 1000 on which is nmounted a sem conductor 25 device 1100
fabricated by t h®#heeshep showheinbBig.d2Accamhebe erduaclierkdut saftemwthen Fi g.
6. An organic substrate such as a gl ass epoxy substrate or the like is
general |y aten 956/Fide 1Bland(bgfoxs thaistepr efiFidpodiCd In0tredeatiadlsi r cuit
board 1000, an interconnect pattern of for exanple copper is fornmed to
provi de a @&sithed anisqkxopifefordBetiveamad@iiad: ilfy i Ehackeeien mpt

mechanj cal connection of the interconnect, patter nd external electrodes 5
of thd&enfeBhAGLLBR HagissPicAniuqtor chib 2B AR ¢ TRILOPIRPAENITEOMuct or

devi ce 110’9hgassemiconductor chip 20, are heated by a heating jig 38. The

heating jig 38 is preferably provided with a nonadhesive layer
39 formed of Teflon or the 1like having high nonadhesive
properties to the anisotropic conductive material 16 that is
15 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 example of an adhesive.
Further, the anisotropic conductive material 16 as an example
20 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 apart
from the semiconductor chip 20 can be cured. In place of a jig,
a hot air blower or optical heater capable of localized heating

25 may be used.
Alternatively, as shown in Fig. 2B, after the step of Figqg.

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

14



a nounting area which can be nmade as small as the area for nountin fm%nz
chip, and therefore when this circuit board 1000 is used in an el e€t

i nstrument, the electronic instrunent 10 itself can be nade nore conpact.

Mor eover, a |larger nmounting space can be obtained within the same area, and
therefore higher functionality is possible. Then as an exanple of an

el ectronic instrunent equipped with this circuit board 1000, a notebook

per sonal_comPLEEI A28 A5 GBI W e Frot e SRS POMLIRE
be appl| edel g L AT ALKIPURLEL 61 RF 1AL e SOTBAREBE a b Bl 361 0N ©

conponent s, exanp € Ci resi stors, capaci S,
oscillator | rset r e S, qleh ' I (=S l.abl e
oscl L1 atordy ALLAETSe! SUSI PUIER°RRRET, JEhE Ahtkdy Uik phuoKaULD
manuf act urg e i $8 0NN kg 10RVhEE EbheEACELAG! Dol HHEAMIIEIp CNi P
on which electrodes are 5 forned; a substrate having an i nterconnect

pattern fojematd bREGUYiGapatePsionitheddhi8oAdhttst iy 20 1 hereel ng
sai d sem conductor chip and a second region excluding said first region;

and a protged icdifrddyar bR6alacbhé@indtabthart aspitié elfectdivicd conpeheagnect
pattern, the protective layer having its edges, at |east one of said edges

| ocat ed i MGamdysdeonditedi dor sexampl¢ had resiptos ngcdpecsteps obila first
step of providing an adhesive in said first regions and on said region at

| east one adcihlaitds, diigdemnf temnperptorecsensot aytdrenmicttaar, vardaktdrsecond
region; and a second step of attaching said sem conductor chip to said
substrat e vartabhle fresistey; opr by FB8As of said adhesive and el ectronically
connecting said 20 el ectrodes with said,interconnect%Patternn 2. The net hod

of madlf act uri ndeEAIRDAQuERBFeMRATLCAL IpAg nadli ot 4hg APisohRePiCn said

conduct | v R ChES TR EEraRhe o 2 By S 4 EaS Rens Tthiby Gt €he” ¥

HBHUfaCtwéﬁ%%é%fggqgoggﬂﬁthi&é 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

15 the 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 spreads beyond the

20 semiconductor chip 20.

This reference technique 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 ormulti-layer interconnect may be used.

25 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.

15



'~ ~0 3 ~uw ~aa2 device as defined in claim1, wherein before sai § §i Jdii 2002
step, said adhesive is previously disposed on the surface of said

sem conductor chip on which said electrodes are 5 fornmed. 4. The net hod of
manuf acturing a sem conductor device as defined in claim1, wherein before
said first step, said adhesive is 10 previously disposed on the surface of
said substrate on which said interconnect pattern is fornmed. 5. The nethod

adnost ve | &4 bl 808 G RERIEY MRS ot BiAC e kS IR Shons LA, 5
esi ve i ¥4 4% iy atheSTVE: & e bt o F |
out beyond S5 o hEcadnnBRkBA pelumeh The: HhTpaluitek UG KB she ool

| o APl i eds el PES e Sl WH A UlI6Le byl Pe HOAIHA! FHDSL PR ALINE Sal d

adhesi ve between sa?ﬁgsenlcon uctor chip an rate in sard second

step 25 saggkﬂfggg§€%¥¥ieg qﬁghgglﬁggghgg conprising a third step of

appl yi ng he of said adhesivé not conpletely cured in said

secondsstep. 24 1pO0cRidViefePénde tBEnARghE] RbtMBRAELAG! RhieRtoBetting
sem conductor device as defined in claim6, wherein Said adhesive is heated

by nmeans oidifeditwé] it adsonafainiddtirapisd epndactivErateiball 1§ being
manuf acturing a sem conductor device as defined in claim?, wherein a

nonadhesi van | ®xamnpla/i o | apridvexrioplexthiasi welhesdve t may vibé h ussshech to
sai d adhesive is interposed between said heating jig and said 10 adhesive,
bef or e hedthewnepl astithesiadhesdveThecart hdxe of handehedt urbyng gooling.

sem conduct or device as defined in claim8, wherein said nonadhesive |ayer

i s provi dedlternativelky: iany gdhesiye vbichheandvadipxsienath bvasadinhgon

sem cqonduct or. device as defined in claim8, wherein said nonadhesive | ayer
is préli dethdh asivd eI/t maY Pe upgd -ndhiSd app Ligsueadaddyn§oathe
senicondug%ﬁ[ device as defined in claim®6, wherein said adhesive is heated
by a non- LWy hod in said third step. 12. The nethod of manufacturing
a sem conductor 25 device as defined in claim®6, further conprising a
refl ow step of formng solder balls on said substrate to be connected to

sai d i nt erdUYIRf IR LSHde Pechnique

A method of manufacturing a semiconductor device in
15 accordance with the second reference technique is shown in Fig.
3A and 3B. This reference technique is carried out following

on from the first reference technique.
More specifically, in this reference technique,
following on from the step of Fig. 1D, the anisotropic
20 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. 3A, yielding a
semiconductor device 2 shown in Fig. 3B. The cutting means is
not limited thereto, and any other available cutting means and
25 holding means can be applied. Since the substrate 12 is cut
together with the anisotropic conductive material 16, the cut

through the two 1is coplanar, and the entire surface of the

16



0 3 JUN 2002 wherein said third step is carried out in said reflow,st ﬂ
13. The nmethod of nmanufacturing a sem conductor 5 device as defi rﬁaa rjﬁ 2002
claim6, further conprising a reflow step of electrically connecting an

el ectroni ¢ conponent other than said sem conductor chip to said

i nterconnect pattern, wherein said third step is carried out in said 10
reflow step. 14. The nethod of manufacturing a sem conductor device as

5l AR R R e SR A
sard sscondee e dFord B Ao ALY BaLYELAN APRLECBISLEN, did o5, 7S

t he edge o kNt gr a n ; t 1ok ,F]Baé}_tﬁg{atﬁ._r a
sem conduc{n?)?ggg\l;ibcgga ngglﬁﬁgg ?%E@I g?%ﬁq&g%ﬂ@v\her ellﬁzfc{ e e (%ﬂgai d

adhesi ve i $9CHh8dchBERNG RalgFatulml.rate is cut together with said cured
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15 has been mounted on the anisotropic conductive material 16.
However, the anisotropic conductive material 16 is preferably
cured at least in the region of contact with the semiconductor
chip 20. In this case, mispositioning of the semiconductor chip
20 and interconnect pattern 10 can be prevented. If the
20 anisotropic conductive material 16 is cured rather than uncured
in the location of the cut, the cutting operationwill be easier.
It should be noted that when the substrate 12 is cut, the
whole of the anisotropic conductivematerial 16 being an example
of an adhesive may be cured in a single operation. For example,
25 when the electrodes 22 of the semiconductor chip 20 and the
interconnect pattern 10 are electrically connected, heat may

be applied or cooling applied to the whole of the anisotropic
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same effect as in the first reference technique is obtained.

5 In this embodiment, the anisotropic conductive material
54 is provided from the region of mounting of the semiconductor
chip 20 to the protective layer 50. That is to say, the
anisotropic conductive material 54 covers the interconnect
pattern 10 and substrate 12 in the region 52 in which the

10 protective layer 50 is not formed, and is also formed to overlap
the edge of the protective layer 50 surrounding the region 52.
Alternatively, the anisotropic conductive material 54 being an
example of an adhesive may be provided on the semiconductor chip
20 side. In more detail, the description in the first reference

15 technique 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 least between the
semiconductor chip 20 and the substrate 12. In this way, the

20 electrodes 22 of the semiconductor chip 20 and the interconnect
pattern 10 are electrically connected, as shown in Fig. 4B.
Thereafter, in the same way as in the steps shown in Figs. 1C
and 1D, solder balls are formed, and the semiconductor device
is obtained.

25 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
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preferable that the anisotropic conductive material 54 is cured

also in the region spreading beyond the semiconductor chip 20.
This curing step can be carried out in the same way as in the

first reference technique.

Third Reference Technique

A method of manufacturing a semiconductor device in
accordance with the third reference technique is shown in Figs.
5A and 5B. In this reference technique, the substrate 12 of the
first reference technique is wused, and an anisotropic
conductive material 56 (adhesive) is provided on the substrate
12. The difference between this reference technique and the
first reference technique is in the thickness of the anisotropic
conductive material 56. That is to say, as shown in Fig. 5A,
in this reference technique the thickness of the anisotropic
conductive material 56 is greater than the thickness of the
anisotropic conductive material 16 shown in Fig. 1lA. More
specifically, the anisotropic conductive material 56 is 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
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of these thickness and size conditions to be satisfied.
As shown in Fig. 5A, the semiconductor chip 20 is then
5 pressed toward the substrate 12 and heat is applied by the jig
30, for example. By doing this, the anisotropic conductive
material 56 surrounds a part or all of a lateral surface 28 of
the semiconductor chip 20, as shown in Fig. 5B. Thereafter,
solder balls are formed in the same way as in the steps shown
10 in Figs. 1C and 1D, and the semiconductor device is obtained.
According to this reference technique, since at least
part of the lateral surface 28 of the semiconductor chip 20 are
covered by the anisotropic conductive material 56, the
semiconductor chip 20 is protected from mechanical damage.
15 Moreover, since the anisotropic conductive material 56 covers
as far as a position removed from the electrodes 22, corrosion
of the electrodes 22 and so on can be prevented.
Although the above embodiment has been described
principally in terms of a chip size/scale package (CSP) of
20 face-down bonding (FDB), the present invention can be applied
to any semiconductor device to which FDB is applied, such as
a semiconductor device to which Chip on Film (COF) or Chip on
Board (COB) is applied, or the like.
A circuit board 1000 on which is mounted a semiconductor
25 device 1100 fabricated by the method of 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
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connection of the interconnect pattern and external electrodes
5 of the semiconductor device 1100.

It should be noted that the semiconductor device 1100 has
a mounting area which can be made as small as the area for
mounting a bare chip, and therefore when this circuit board 1000
is used in an electronic instrument, the electronic instrument

10 itself can be made more compact. Moreover, a larger mounting
space can be obtained within the same area, and therefore higher
functionality is possible.

Then as an example of an electronic instrument equipped
with this circuit board 1000, a notebook personal computer 1200

15 is shown in Fig. 7.

It should be noted that, whether active components or
passive components, the present invention can be applied to
various surface-mounted electronic components. As electronic
components, for example, may be cited resistors, capacitors,

20 coils, oscillators, filters, temperature sensors, thermistors,

varistors, variable resistors, and fuses.
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formed thereon, said substrate having a first region
of mounting said semiconductor <chip and a second
region excluding said first region; and
a protective layer located at least on a part of
10 said interconnect pattern, the protective layer having
its edges, at least one of said edges located in said
second region, said method comprising the steps of:
a first step of providing an adhesive in said
first regions and on said region at least one of said
15 edges of said protective layer located in said second
region; and
a second step of attaching said semiconductor
chip to said substrate in said first region by means

of said adhesive and electronically connecting said

20 electrodes with said interconnect pattern.

2. The method of manufacturing a semiconductor

device as defined in claim 1,

wherein said interconnect pattern and said
25 electrodes are electrically connected by conductive

particles dispersed in said adhesive.

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

wherein before said first step, said adhesive is
10 previously disposed on the surface of said substrate

on which said interconnect pattern is formed.

5. The method of manufacturing a semiconductor

device as defined in claim 1, wherein said adhesive is

15 a thermosetting adhesive.

6. The method of manufacturing a semiconductor

device as defined in claim 5,

wherein said adhesive is spread out beyond said
20 semiconductor chip in said first step; and
wherein heat is applied between said
semiconductor chip and said substrate to cure said
adhesive between said semiconductor chip and said
substrate in said second step;
25 said manufacturing method further comprising a
third step of applying heat to a part of said adhesive

not completely cured in said second step.
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7. The method of manufacturing a semiconductor
device as defined in claim 6, wherein said adhesive is

heated by means of a heating jig in said third step.

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

wherein a nonadhesive layer having improved
nonadhesive properties with respect to said adhesive
is interposed between said heating Jjig and said

adhesive, before heating said adhesive.

9. The method of manufacturing a semiconductor
device as defined in claim 8, wherein said nonadhesive

layer is provided on said heating jig.

10. The method of manufacturing a semiconductor
device as defined in claim 8, wherein said nonadhesive

layer is provided on said adhesive.

11. The method of manufacturing a semiconductor
device as defined in claim 6, wherein said adhesive is

heated by a non-contact method in said third step.

12. The method of manufacturing a semiconductor

device as defined in claim 6,

further comprising a reflow step of forming

solder balls on said substrate to be connected to said

interconnect pattern,
25
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13. The method of manufacturing a semiconductor

5 device as defined in claim 6,
further comprising a reflow step of electrically
connecting an electronic component other than said
semiconductor chip to said interconnect pattern,

wherein said third step is carried out in said

10 reflow step.

14. The method of manufacturing a semiconductor

device as defined in claim 1,

wherein said substrate is cut together with said
15 adhesive in a region not in contact with said

semiconductor chip, after said second step.

15. The method of manufacturing a semiconductor

device as defined in claim 14,

20 wherein said substrate is cut in a region outside

the edge of said interconnect pattern.

16. The method of manufacturing a semiconductor

device as defined in claim 14,
25 wherein the whole of said adhesive is cured

before said substrate is cut together with said cured

adhesive.
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wherein said adhesive is caused to surround at

least a part of a lateral surface of said

5 semiconductor chip in said second step.

18. The method of manufacturing a semiconductor

device as defined in claim 17,

wherein said adhesive is provided in said first

10 step at a thickness greater than the interval between
said semiconductor chip and said substrate after said
second step, and is spread out beyond said
semiconductor chip by applying pressure between said

semiconductor chip and said substrate in said second

15 step.

19. The method of manufacturing a semiconductor

device as defined in claim 1,

wherein said adhesive includes a shading

20 material.

20. The method of manufacturing a semiconductor

device as defined in claim 1,

wherein said substrate is provided previously
25 covered by said protective layer except said first

region and the vicinity of said first region.

21. A semiconductor device comprising:
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a protective layer located at least on a part of
said interconnect pattern, the protective layer having
its edges, at least one of said edges ;ocated in said
second region; and

10 an adhesive provided in said first region and on
said region at least one of said edges of said
protective layer located in said second region;

wherein said electrodes of said semiconductor

chip are electrically connected with said interconnect

15 pattern.

22. The semiconductor device as defined in claim 21,
wherein conductive particles are dispersed 1in

said adhesive to form an anisotropic conductive

20 material.

23. The semiconductor device as defined in claim 22,
wherein said anisotropic conductive material is

provided to cover the whole of said interconnect

25 pattern.

24. The semiconductor device as defined in claim 21,

wherein said adhesive covers at least a part of
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wherein said protective layer 1is provided to
cover sald substrate except said first region and the

10 vicinity of said first region.

27. A semiconductor device manufactured by the method

as defined in any of claims 1 to 20.

15 28. A circuit board on which is mounted the
semiconductor device as defined in any of claims 21 to

26.

29. An electronic instrument having the circuit board

20 as defined in claim 28.

29



