: VWAKYe3el $@vTl 1 D E C 2002 _ , _ TITLE OF THE | NDENTI ON SEM CONDUCTOR
DEVI CE AND METHOD FOR MANUFACTURI NG THE SAVE TECHNI CAL FI ELD 5 BAqﬁﬂﬁﬂiﬂﬁm
OF THE | NVENTI ON The present invention relates generally to sem cond
devices a i ng met hodol ogy of the sane as well as sem conductor
nodul es, g@m%@@mg@ﬂﬁﬂwicularly to architectures or techniques far 10
fabricatin tor elenments in the fjorm of being nountable in units
of wafers and F3F*subdividing this into necessary sizes to thereby obtain
the intended sem conductor devices. In recent years, as electrjcal and

el ectronic parts 15 or conponents are increasing nore and nor eumwmmmm”m”m””,
performance, - sem conductor elenents have |ikew se increased IW
integration density and functionality in a way such that the | C cooapbexity
has advanced from | arge-scal e integration (LSI') to very-large-scale

integration (VLSIHILEBQOEndTHEna W tralarge-scale integration (ULSI).

Such technological growh results in further increases in dinension and pin
nunber plus oper 8EMAGONBVETOR PhEIeEcARt METHPBI VOB, MANUEAEEHROYSGt e t he

technical trend @nggA%Ea@EEgﬁng%ygggggs for use with nmultiple-pin 25
S ifte

sem conduct or devices have been s from t hose having 110 EC 2002
connection termnals at two opposite sides of a sem conductor elenent to
ot hers having connection term nals arrayed al ong fourside edges thereof.

Further, im ordeiaiGaRAlp t e Neges et - Pi n package schenes, 5

so-called "grid array” structures have been devel oped and reduced to

practice, which are giesigheded® BNRMYh ME1ldtday Yerfedd1i18F tubstrate for
permtting required connection termnals to be laid out into a grid-Iike

pattern on the emnil®miwrtdf davpaes andoriuSeiacing MB€hdQogbyy-of tAY
structures typically include a ball grid array (BGA) structure that has
presently been e®mpleoyed Wwaldmas renticonidwetowhimoduilesar radgedreo t hat t hose
termnals used therein are of a ball-like shape to thereby enable

achi evenent of Hagit-isydead 1§ gealanahdieritygiesn ogng ecowigsesndact ance. I n
addition, to attain the high-speed signal transm ssivity required, the
nultiIayeﬂocarﬂﬂébQﬁﬂiﬁ%QﬂG§QW%ﬁ9n§chﬁﬁs§ﬁeEP§§ﬁiénnﬁﬁérﬁaF@ Afveebegn
used which are inherently.lowjn dielectricity_ than currentl vai | abl e

i nor gani ¢ mat er P 35 AP T 0T ‘ﬂ%gelfﬁ a&ﬁ%/ﬁoﬁr fviding this into

necessary sizes to thereby obtain the intended
semiconductor devices.
In recent years, as electrical and electronic parts
15 or components are increasing more and more in performance,
- semiconductor elements have likewise increased in
integration density and functionality in a way such that
the IC complexity has advanced from large-scale
integration (LSI) to very-large-scale integration (VLSI),
20 and finally to ultralarge-scale integration (ULSI). Such
technological growth results in further increases in
dimension and pin number plus operating rate of the
elements involved. To accommodate the technical trend
above, package structures for use with multiple-pin

25 semiconductor devices have been shifted from those having



20 materials is encountered with many problens as to difficulty of
attaining enhanced reliability due to the presence of risks of reaﬁﬁb%CZWZ
occurrence of electrical connection defects, including unwanted
Qpen-circuiting and/or short-circuiting, because of the fact that the 25
organic materials are inherently greater in thernmnal 11DEC2002 - 3
expansion coefficient than standard silicon-based materials that have been
of ten enpl oyed for sem conductor elenents and, for this reason, thernal
stresses can take place due to possible differences in thermal expansion 5
coefficient therebetween. Mreover, in a view point of high-density
nmount i ng/ packagi ng desi gn schenes today, a need also exists for a
sem conductor device of the chip scal e package (CSP) structure type which
is substantially the sane in 10 si.ze as a sem conductor. el enent associ at ed
therewi th. One CPFREStieRokeIATBRdEcIRtt $WRCRPROEAFCt AtdeFsCfodenpl oy a
specific structure that elininﬁtes t he use. of ag%ycarrier substrate in the
c

CSP with HGA st SEEEGREGuCter £lementionPthers &NPeFRAPREFRCRI 1 ect
connection between a 15 seni conduct or Elenentzgﬁh%éz asso&iat

d
substrate or boafd™&fd Sote TYPF fai°a e & LEEy heqEs poré?? u:Tn'tnis
principl e has bg%n?ghggltoésgndee(tt lﬁ_@euﬂ' Eggiﬁﬁag&%ﬁg—gﬁﬁt '?\Ig%ca58rl4cf eznrge5 i

whi ch i s capabl &€ of "I'nproving refra nne
maki ng userof a_.ch 0. ri hat i i icity to
reduce or '5r el af'(b %ﬁ“éaﬁéssgg%‘g alsltallrae"'tssgﬁtgk%gls]?g(s:cﬂar\??%gegﬁggggf%)ﬁéérréeztr}‘é

expansi on coef f iglygleqdicblf grapegschetmeen hbe gegigradueboenpheyegt and its
nount board. This package Structure is designed so"that the ftequired

electrical 25 iaugrgoageet carrherweensthateerbeopduiotipbepeqhinag the 1
1 DE C 2002 - 4 nount board is done by use of a | ead tape made of an

organi ¢ mat eri acoanektdsnpokyminde sotoebselandt betaliheonat gyveédelikbe
carrier substrate. Due to this, wre-bonding techniques or other simlar
bondi ng net hodspatitegnsor|Bee Einddlrd azes of @ papitsyagungr sukéacei cathe
connection portions including external termnals of these m conductor

el enent ahf t hoS&idoAduayi Sererteres Wadgaddy snciudn 3 &ad If aped array

Additionally ball-like term nals de of solder or the like are used for
connection bet mé@ﬁAt)h%tlF‘é%W’f%ﬁ@agﬁhaﬁ@rﬁ?@n AP ER &P LoV Sshinentide

portions. Manufacturing of .this_structure does require an increased nunber
of new process Pegé‘mlehc]"’h&?ﬁg,lsbﬁfrﬁ89e$i?ﬁt@ba? }%?%%até?lé‘b]sn 5 Hi550si ng
a lowelasticit i aL «t he i u n ing the | ead
tape, formng béPEg%g?n?%SIéf QSbggg]ggg%_g%ﬁ#?ﬁ%gg?£%¥?§ga€$%%%%ecyipn
portions; accordiAgkyembitSo2PREQRCBpEEAULE§Sa NV AREHI ST ORI DRafB&Gh I Tty

while also requiring that the |n§|vidual one of
15 inductance. In addition, to attain the high-speed signal

transmissivity required, the multilayer carrier substrate
made of chosen organic materials have been used which are
inherently low in dielectricity than currently available
inorganic materials. Unfortunately, use of such organic
20 materials is encountered with many problems as to

difficulty of attaining enhanced reliability due to the

presence of risks of readily occurrence of electrical

connection defects, including unwanted open-circuiting

and/or short-circuiting, because of the fact that the

25 organic materials are inherently greater in thermal



resul tant sem conduct or devi ces be assenbl ed and nounted on a per-chip
basis, which would result in association of 20 many disadvantages1qsggﬁﬂmpe
manuf acturability when conpared to prior art nethods thereby causing the
CSP structure's inherent advantages of high-density nountability to be |ess
achi evabl e during reduction to practice. 25 The present invention has been
made in light of the 1 1DECZ2002 - 5 3technical background stated
above to provide an inproved sem conductor device manufacturing nethod | ow
in cost and excellent in mass-productivity for enabling by using

| ow-el asticity organic materials reduction or relaxation 5 of thernal
stresses occurring between a sem conductor el enent or elenents of
grid-array structure acconmodatable to nulti-pin design schenmes and its
associ ative nount substrate or board for fabrication into a specific form
nmount abl e i n unP¥B28FiRAf EP§TEACiRBEeb)aRCcALBREAEEbALYLSPBNPEB®HANL o
necessary sizes, along&mﬁth a senigonduc or devi.ce ar nndule,exqﬁélent in

reliability of BREEFARLEITRINMEMS BRERNT: HER KOG T Ghai eI SRS S Wity
| [ ti-pi h tahility. 15 S RY.OF, THE | NVENTI Th
br osent | nvent| BICBFOVEGRaA Lo OUHNTERSP oot ECMTA Eh EORBPI GEL ke

i conduct t i | d. Cireuitry, lity of
ol ectrode pads PRAES! SoPorhotBs Ble i cEPEPRBbEr E PR L, oRpRhHIS, [0Y ©

side 20 of gthe ?ggkgggggﬁgthgkgggggeeggnp el ectrodesfor external

connection as electrically connected to the el ectrode pads through a

conductive |ayer, apdraookhessnlal a%ald ppihayer hhgh-benkotyed between the
integrated circuit formation surface and el ectrode pads on one hand and the

bump 25 el ectroflegnandgrpadkeying HayegnoschbfeSt bedapand Boddislsol 1 D E
C 2002 - 6 adhered thereto, wherein the sem conductor device is featured
in that nore thariste fidv eeafiddredistttaasdevataxst tha dlayeschilemackayd ace
thereof is cut away for renoval and in that the stress relaxation layer is
di vided 5 into &CHPUratrugtefereygpenshidhelpreweasttantmiahty crhersanse iappl i ed
to a sem conductor device having a plurality of pads as formed in

peri pher al Or egi 8hBedts afeninoagitayr elierant agoeatead sherarethbs #Hne

sem conduct or el enent, one or sever$$ external el ectrodes 10 as

el ectrical |y coh¥BEFRYd HPGWA RWRHOREN VEC | aGkteYHP] Hetls 1is to employ a

specific structure that eliminates the use of any carrier
substrate in the CSP with BGA structures. This is a mount
structure permitting direct connection between a

15 semiconductor element and its associlated mount substrate
or board, and one typical package structure incorporating
this principle has been disclosed (in United States Patent
No. 5,148,265), which is capable of improving the
reliability of connector portions by making use of a chosen

20 material that is low in modulus of elasticity to reduce
or "relax" any possible stress forces occurring due to
thermal expansion coefficient differences between the
semiconductor element and its mount board. This package
structure is designed so that the required electrical

25 interconnection between the semiconductor element and the



pads, and a stress relaxation layer that is adhered to the integrated
circuit formation surface and the pads plus the external electrodéds B 060 |
as the conductive layer. The stress relaxation |ayer or stress buffering
|ayer may be 15 subdivided into a plurality of portions independently of
one another. optionally a sealing resin may be provided which is in close
contact with the stress relax |ayer. Where4necessary, the sealing resin my
come with division slits at appropriate positions for reduction of virtual
20 nodul us of elasticity to thereby suppress those stress forces being
applied to the sem conductor elenent. More than one third of the stress
relax material fromits surface is cut away for renoval, and this stress
relax material nmay be divided in a way corresponding to each conductive 25

| . 11DEZC 02 h t | | t ff | ay.

fﬁ%gii ons to maR&Y glé‘?%]f l%rgoégf Syehge?%ézy%%g %’rg?eéés?gfggnteqrﬁqaa ec;] t ake
| d t i.bl iff i N, S| |.Ci

P ha  cent condunt DR teraatn b uCh B8 Pl LllH WY SXRANR Ele CoFi L ElYe R VOCN

Any one of the $hress tolaxslaueraand byldero Nl arl als Alpimgid h an

el astic material Tayer an ering |ayer plus er-materi | ayer as

wel 1 as | ow el aglkfhliyu@8t gkl 6#:hte§ygﬁm§§aﬂ an@ﬁn@iﬁéﬂﬁéééﬁ_ﬁﬁiﬁ in the

description offers 10 simlar functionalities for suppression t her nmal

stress forges . cThetRheaeNt ehA¥CAFE0BMPL §Pedr LY deBedt SEFE L WhidAidieVi ce
whi ch conprises a sem conductor chip having a plurality of unitary

sem conduct or ebefeAbastitad]l i End exaeraaledrind nfadisno filt hendegicdrethatigrcui t
a plurality of electrode pads that are formed on an integrated circuit °
formati on surf aedesetde aid tthe seeoboduduivercisicantns ect boes wf sock lnmawh

el ectrodes for external connection that are connected via a conductive

| ayer to the el sepeodergdtisiondl byidadd dlikst Fernaneat s Madepdr sehder ioF
bonded to the integrated circuitformati on surfaces of these conduct or

el ements and t h&hgadzkeare paedptied AEECIR8sPEEVREN IthE lteﬁgl EAR[ERS ve

| , featured in that, th ti is divided int lural ity of
24 ons WADh T oSPECRORBE AH B OB ITT By CeehcorRt BT u e E * 1

1 D E C 2002 this structure does require an increased number of new
process steps including, but not limited to, the steps of
disposing a low-elasticity material at the semiconductor
element, connecting the lead tape, forming ball terminals,

15 and then sealing electrical connection portions;
accordingly, this approach requires new manufacturing

- facility while also requiring that the individual one of
resultant semiconductor devices be assembled and mounted
on a per-chip basis, which would result in association of

20 many disadvantages as to the manufacturability when
compared to prior art methods thereby causing the CSP
structure's inherent advantages of high-density
mountability to be less achievable during reduction to
practice.

25 The present invention has been made in light of the



8 In addition, the present invention provides a sem conductor wafer which
conprises a sem conductive wafer having thereon a plurality of uqifg;g 0
sem conductor elenents that formintegrated circuitry, a plurality @
conductive connection portions as formed on the side of integrated circuit
formati on surfaces of the sem conductor elenents, nore than one externa

el ectrode for external connection that is gonnected to the conductive
eonnection portions via a conductive layer, and a buffering nmaterial 10
that is adhered to the integrated circuit formation surfaces of the

sem conductor el enments and the conductive connection portions plus the
external electrode as well as the conductive |layer, featured in that the
buffer material is subdivided into a plurality of regions within 15 a

[ f th it ] duct ts. The instant, i ti
pr ovi des a et hOBCTBACAAnGFSEOEPFRY SCSER COIRNI (6 PAEVIACE FBatTPEQVF ¢ hat
th t hod [ t t f f ' buf f I [ ted
circurt for mat| BRTSOPPACETOE G ReRP AR 20 W SEnb oY HHRobI TPl | Ly
rou | _ . . B WA Tty
2l so has & plur SPeryenc faHRGaerpoRPetv Le cPECRARTIg B BheRY (LY, "

formation surfageg._gh %@ﬁcg@gg é%%affﬁ@"mlféﬁ ﬁd?u@dlto% b AeyyaSUGH that

the buffer layer Is adhere e Integrated circuit formation surfaces

and the § 1 DoE €hdPR21 _sHres8kacbeederpadspetibenvidseaitbaqtetber |ayer
into a plurality of regions by cutting away for renoval nore than one third

thereof fromitelsnehacsy el emBhig Mg doyEFay e MRS icdat cOmhdSLt ABYer
t hus subdi vi ded those bunp 5 el ectrodes for external connection and a

conductive | ayetof anlusepin destgat snheimbe ehdctredespadsatavehmotitisp -

el ectrodes, and thereafter performng subdivision in units of the unitary
seni conduct or ekshehrsteFart heardt ips £avehtabhopr butded speeihived farm 10

manuf acturi ng a semni conduct or device featured by conprising the steps of

fornmi ng a buff emopatapilglin upéks f ALpHE &¢r Blebeky pehiieveot Wed 1 ble Xn f ace
of a sem conductor wafer that has a plurality of unitar em congduct or

el enent s aPrangd®tPoFERAFRRY eBr-4E8d igoﬁgrﬁﬁF?r§ NS ¥§ DRERL AeVifQlity
of conductive pads_i eripheral regions.on the _integrated circuit

f or mati on surfa8€sm8$u?ﬁeegﬁﬁigﬁ9£sgﬁiEgﬁaﬁ%%g%tgl8§eﬁ?§c?ﬁlgﬁ h a nmanner
that the buffer ks, adhgr r ed; he .1 : i Lt
formation surfagégxgég&ﬁﬂegggnggggrsgggg %5g§?id?5?g%ﬁgég%ggggféggéIayer
into a plurality,9tiLBghOB8heme accommodatability.

15 SUMMARY OF THE INVENTION
The present invention provides a semiconductor device
which comprises a semiconductor element for formation of
integrated circuitry, a plurality of electrode pads that
is formed on an integrated circuit formation surface side
20 of the semiconductor element, bump electrodes for external
connection as electrically connected to the electrode pads
through a conductive layer, and a stress relaxation layer
that is formed between the integrated circuit formation
surface and electrode pads on one hand and the bump

25 electrodes and conductive layer on the other hand and is



by cutting it for renoval, formng on or over the resultant buffer | ayer

t hus divided those external connection bunps and a conductive Iayeﬂ kﬁﬁimm
|l etting the el ectrode pads be connected to the bunp el ectrodes, and
thereafter 25 perform ng separation in units of the unitary 11DEC
2002 - to semconductor elenents. The invention nmay al so be applicable to
a nethod of manufacturing a sem conductot ¢levice that enploys a

gem conduct or wafer having thereon a plurality of pads as 5 forned in the
central region of the integrated circuit formation surface of a

sem conductor elenent. This manufacturing nethod is arranged to include
the steps of formng a lowelasticity material |ayer on the integrated
circuit formation surface of a sem conductor wafer having 10 a plurality of

ds i that .the | tici terial .l is_adher ed
Ponded to thy | ABLGESEcAEEFEaY L PBERATI bl RPRAEan NG DR BRESE B8 vi di ng

he | I i Cl i;al [ I ' f ' h h
cut avay for 1 enbvaT BFardie PRATGRE ERRPEORE FRET4S0 bRl AREFET (y
terial | [ , ] - tant
o el asti o) Ly FerarFaroTay ey CEhie Al v G At | BY et Syt ol ot RN 88 o

conductive |ayekeh8kadSend N ehhtngd Q%r@ﬁgsré)ﬁamtl%gfﬁ@# he Ly

el ectrodes, and performng separation wth respect to each chip that 20
contains therei Andb heashraNetynbEar¥qgsens conductor el enent. The invention
is also applicable to a sem conductor waf er manufacturing nethod which

i ncludes the step ofrhleoprésgninihubherbnohayobetippll ied 6 ai SUreiHRREG eI Cui t
25 formation surface of a sem conductor wafer having a 11 DEC2002 - m
plurality of undemiyeseavingdupilaradieyenf pats asgédrinedf di mdemipdgratied
circuitry and also having a plurality of el ectrode pads on the side of
integrated circtfgippenatiore sivtfegredesf ciheudssnfeonationrsel faeamtaf ian such

a manner 5 that the buffering material is bonded to the integrated
semiconductor element, one or several external electrodes

10 as electrically connected via a conductive layer to the
pads, and a stress relaxation layer that is adhered to the
integrated circuit formation surface and the pads plus the
external electrodes as well as the conductive layer. The
stress relaxation layer or stress buffering layer may be

15 subdivided into a plurality of portions independently of

one another. Optionally a sealing resin may be provided

which is in close contact with the stress relax layer.

Where necessary, the sealing resin may come with division

slits at appropriate positions for reduction of virtual

20 modulus of elasticity to thereby suppress those stress
forces being applied to the semiconductor element. More
than one third of the stress relax material from its surface
is cut away for removal, and this stress relax material
may be divided in a way corresponding to each conductive

25 layer.



circuit surfaces and the electrode pads in a way - independent in units of
the el ectrode pads. The present invention further provides a sem n@ﬁf%
nodul e that is featured by conprising a sem conductor 10 device i i @ra
sem conductor chip having a plurality of unitary sem conductor elenents, a
plurality of electrode pads as fornmed at the unitary sem conductor

el ements, a stress relax layer that is adhered to the integrated circuit
formati on surfaces of the sem conductor 15 elements and the el ectrode pads
plus the bunp el ectrodes as well as the conductive |ayer and is subdivided
into a plurality of regions, and any one of a sealing |layer made of resin
and protective coating as forned on the integrated circuit formation
surfaces of the unitary sem conductor 20 el enents, wherein the

sem conductor device is electrically connected to a _nount substrate or
board via the bunp @NEcEFERRS £ A&t BN HAPL IR PBATeTHE YERVEMG BHRS al so

applicable to a_sem conduct or nodul e having plurality_ of sem conductor
devi ces that ar EfonBﬁhFeIHO%?lr%t‘gl%l e';or%tﬁﬂ §%°§%§S él styegses ghabopn

- 12 | he f foll f th

b2 ol 0ot e L oueRLEg 0Ll Lo o SaRLan) gterebicneielchoag o
ds, " t ! t t

AP A RS0 B AR5 Pl

surfaces) gf the,sent conduet ofe & LHRALLSLapURYLE! 6 Jousker { 8 BROes o

termnals for connection to elther externa ectrodes or bunp”electrodes

concerned. Addi hangt +¥sd Ne 1Bl TayeRUARY bdfifler MHHR 810G h9daY" wﬁ@h]fﬂx vel |
as "external electrodes” as used géreln may refer to those extfernal

ternm nal s adapt edakeficcraBeetia®niboethanpaptisfaping $H§)§{:r?1@s used. BRI EF
DESCRI PTI ON OF THE DRAW NGS 15 Figs. 1 and 2 are process flow di agrans

showi ng one exabpltéeptmataetihddl afenmriwadiluasnijow-skas toniug inrtededdlce of
the present invention. Fig. 3 is a plan-view diagramshow ng a planar
structure of a deMprtordwdtldrbeaticussadkddten ih&hendeapripionveifidnm.

Fig. 4 shoms a persEectlve vi ew of a sem conductor_ device of this
i nventi onl similar functionalities for suppression of thermal stress

forces.
The present invention also provides a semiconductor
device which comprises a semiconductor chip having a
plurality of unitary semiconductor elements that are
15 arranged to form an integrated circuit, a plurality of
electrode pads that are formed on an integrated circuit
formation surface side of the semiconductor elements, one
or more bump electrodes for external connection that are
connected via a conductive layer to the electrode pads,
20 and an elastic material layer that is bonded to the
integrated circuit formation surfaces of the semiconductor
elements and the pads plus the bump electrodes as well as
the conductive layer, featured in that the elastic layer
is divided into a plurality of regions with respect to each

25 of the unitary semiconductor elements.



Figs . 5-6 are diagrans each depicting a plan view of a senicondupqqgczﬂz
device of the invention. 25 Fig. 7 is a flow diagram showi ng a netho og
form ng 11 DEC2002Tr - 13 a stress relaxation layer. Fig. 8 is a
partial diagramat said flow process. Fig. 9 is a diagram show ng a plan
vi ew of a sem conductor device enbodying the invention for 5 indication of
a stress relax layer and electrical |ead_-thereof. ' Fig. 10 is a di agram
showi ng several plan views of a variety of kinds of structures of those
sem conductor chips as used in the invention. 10 Figs. 11-12 are di agrans
each showi ng a perspective view of the entire structure of another exanple
of the sem conductor device of the invention. Fig. 13 is a process flow

di agram showi ng anot her met hod of nmanufacturing the sem conductor devi ce.
15 Figs. 14-15 are sectional diagrans each shomﬁn%_a structure of a nodul e
with the seniconductdr adevitdenof thige PEFEALI SRVBBIA§PNBERVEdSEhar eon. Fig.
16 depicts an enl arged perspective view of a stress rel ax Iaﬁgr and

conduct i ve | ayeFeRIEANAHCERE WA & é6RFPEPELSEEF SEMERBIGId VEA T er
inveption. DESCRI PTI ON. OF THE PRE ERRED ENBgDINE S An exglagat%on w il now
be given of thePAB4RS FBPTSERI BvPAYTRAE Er BEeRELFATENT PBACPRYYEEERT I bel ow.

25 In the present fayentipn, the wording, . se copduetor oL D F G 2902 -
§R§1F5 F 8 ry"—as’ lse

e
14 elenment arra of m It egra CIFcui erein’‘my refer

to an integrat egoghhse%ehaxhﬂgce&ohegé£t98ﬁsba'é'ﬁme@iasx}gu&ﬁeigacdéﬂafﬂg a

menory, |ogic, and m croconputer or efse-practically, such as an LSI,” VLSI,

5 ULSI or ot heriﬁkabkgeeai&maﬁiiwksgﬁ\akggnIsG%falc!éswﬁt&n%eé&&mmﬁor
el enent one or nore”el ectrode pads for use ' as input/output term nal

regi ons capabl ec@bmbARY! t hHHe aDHa RUOREL EkDErfia DNe ok O @XE &F Nastt QUi try
are formed so
connection that is connected to the conductive connection
portions via a conductive layer, and a buffering material
10 that is adhered to the integrated circuit formation
surfaces of the semiconductor elements and the conductive
connection portions plus the external electrode as well
as the conductive layer, featured in that the buffer
material is subdivided into a plurality of regions within
15 a region of the unitary semiconductor elements.

The instant invention also provides a method for
manufacturing a semiconductor device featured in that the
method comprises the steps of forming a buffer layer on
an integrated circuit formation surface of a semiconductor
20 wafer that has a plurality of unitary semiconductor

elements arranged to form integrated circuitry and also
has a plurality of electrode pads on the side of integrated
circuit formation surfaces of the unitary semiconductor

elements in a way such that the buffer layer is adhered

25 to the integrated circuit formation surfaces and the



that these are electrically connected to a circuit section 10 on the
integrated circuit formation side. Further in this invention, bu

el ectrodes for external connection are formed overlying the elecrfddﬁﬁdﬂﬁs
with a conductive layer |aid therebetween. In this invention, it is
required that nore than one conductor section be fornmed on or over an 15
insul ative or dielectric |ayer as subdivided-t hrough patterning into a
plurality of portions in order to finally let the sem conductor el enent be
electrically connected to its associative nmount substrate or board. This
dielectric layer will later be served as an stress 20 rel axation |ayer or
stress buffering layer. This conductor section is conprised of a conductive
| ayer portion that is formed to extend from an el ectrode pad of an el enent
along the side-wall (s of , the dielectric layer for serving as an
electrical | ead%goﬁﬁwfaéisectsr“g@gwﬁ%ttih%%%ﬁe& i@é’terc cion with
t he nount board. 1.1 DE_C 2002 -.15 .a_nmethod of form t he
conductor sect | LIRS S FP oG bHEI VAR TN BHL MaRk EheRng
both the conductive, layer, porti d.the b el rQde ti e d the
other of which i€% 3#11¥§r1%ﬁ %@é%ﬁgrﬁ%a lscsap%lf’yagc%’ gfr% cg@ §%’e‘%§.ovﬁ¥e%ﬂe

conduct i ve | ayer, oii-gn. e ALLNSHAN ¥ e TRdG;of cLoPReLRAsed At er i al s

in view of |ower resistivity. for formng conductive "edds rmade of

copper inclsude a@hdloddsakhbRle B ARET 2 {RRASN hRE dTRhRtctAlViNPHgB -t he

met al - pl ati ng-nmethod may 10 be nore advant ageous and preferable than the

deposition met hoghd QfseSIiQpQ\%ﬂriéctfia)? itg@t ieQRcefrotibe paakerded heORdugt i ve
| ayer that stays uniformup to inside of a hole of a circuit shape with

i ncreased aspecteleatiraddsheahortierealfaerd ertpiminashbaget speni xdunitsi me
for conpleting the 15 fabrication than the |latter. One exanple is that
whi l e t he deposiafi drhenethidenyegemiesnswortoxi edegentbi.ve (5) mnutes to form
the copper to a thickness of 3 mcroneters (un), the netal-plating nethod
requires one hour orFuiiher Didiso iniient jon \Buovigesr aqmetd@d doaddequat el y
sel ect which 20 one of such nethods nust be used.to forma pattern shape of
the dieledt®hic MAPHEATUIAGIEFEPICOPIEFtOENdGYEFFe TERFRGEE PYyer nade of

. As hod f.or. [ h duct i ' h
appr oaches, one GRRFHECHY &M FoP “SBPeEE: J8F 135 fePREEFS | R3ToF Lobpbsy € ng

only required pQﬁ}%%Piﬂﬂ%grated circuit formation surface of a
semiconductor wafer that has a plurality of unitary
semiconductor elements arranged to form integrated

15 circuitry and also has a plurality of conductive pads in
peripheral regions on the integrated circuit formation

surfaces of the unitary semiconductor elements in such a

manner that the buffer layer is adhered or bonded to the

integrated circuit formation surfaces and the conductive

20 pads, dividing the buffer layer into a plurality of regions

by cutting it for removal, forming on or over the resultant
buffer layer thus divided those external connection bumps
and a conductive layer for letting the electrode pads be
connected to the bump electrodes, and thereafter

25 performing separation in units of the unitary



11 DEC20021 - 16 advance by resist printing techniques, and the other
of which is for pre-performng either netallization or deposition VMWFCZMZ
respect to the entire surface and then using a resist or the like to let
necessary portions 5 continue to reside while renoving away the renmining
unnecessary portions . In the case of the Egrqer, addi tion of the
selectivity of either the netal -plating or "deposition between an exposed
dielectric layer portion and a resist surface is inportant. To do this,
optim zation 10 or the like is carried out for deposition of-catalytic
substance and/or resist surface conditions. In case a conductive layer is
formed on the entire surface of the dielectric |ayer of the latter, use of
el ectro-deposited resist will be effective due to the fact that a conductor
15 is forned on thmienhduetsur PdemenPerform ng a series of process steps
including resist electro-deposition and |I exposure plus devel opnent al ong
wi th etching treat meffhenakeenittiopogeybhésoobefdprl icabbn ©of & metihvdewded
patterning of the conductive section. Etching liquid used 2 o therein may
be currently avamhabfectoppee at shmacondentas deviee thaf uemplews & nitric
acid, iron chloride, copper chloride, ammoni um persulfate or the like. It
wi || be preferabF8mifapdygiarcwaties thardna8prentd misdald toxPERREE &Fg t he
sidewal | of either the stress rel ax Ea¥er,or 25 buffer |ayer ich acts as
a stress reFaxat'BﬁmﬁgyéP ﬁgﬁiﬁﬁntri 1TEIEOE 2Ho%he - 1A% ted AT Ot

Form d ' th i.d || .of | ant ed i-ncl i ned
U7 o5 rol an | ayEPERAkEES] PUBEESPLPE. FoCFRLECHUNEr SR coroerel abhigny

sible distortj L . St ;
i ckness. and) or PABSRARF ehi09, f4Enad SRR BT HOLESE AhEMhand U8
increase in reli @Q&:{x\ihﬁ a?‘tloﬁsp-rérlf‘a%@i%rlt' RQLEL ORF 1GRAGCHACENe Iitnt%b_;‘}léklt@dbe

noted here that the conductive |ayer tﬁht has been forned al ong th

sidewal | of the gliaphed sdFfssidd siifdee a¥ed semisdalubhal W&tdt Maviihg
change continuously in conductor width nakes it possible to provide

successful 160el axatpbura PiagtdCaade thea ivdyesdet tkaaxdie dovi-elefstdatityel y
achi evabl e by making finer or narrower the sem conductor elenent's

el ectrode padsi deatheiabylapasi ng a8heredooyrhbendéd yto ncheabetégratiett h in a
direction toward the side of a bunp electrode that acts as an external
termnal . One repiESehtafpyBatkanpsBrfacenaig the mads 161ingddng s t he
dielectric layer's pattern section for_ protection of _those connection

portions bet weenlPYae2®SEeriEB MRG0 e lLENERt 1REQIFPLHEAS LHERE FFFLORE
ducti | At this ti | th h_thi | i terjal d
ol tedy of ahyE HRVR TSl Tk AR RRIR Vel 0T Rt DReCRoot S Lty Aoe
lati i3 the dl el ! i ! 27
oot e gt Sl gstciectayeh, Lt e St e Ak AT LR
form ng the diel 8§00 Sver the resultant low-elasticity material layer thus

divided certain bump electrodes and a conductive layer for
use in letting the pads be connected to the bump electrodes,
and performing separation with respect to each chip that
20 contains therein at least one unitary semiconductor

element.

The invention is also applicable to a semiconductor
wafer manufacturing method which includes the step of
forming a buffering material on an integrated circuit

25 formation surface of a semiconductor wafer having a



11DEC2002 - is layer. Use of such sane-system materials enabl es
addition of increased adhesivity because of their good affinity dgq @ﬁ;@@f
fact that they have the sane values in physical property such as el'asti y
and thermal resistivity or else 5 and also are simlar in chem cal
structure. Even after having conpl eted tpglfqgling process, the result is
not conpletely predictable-in one case the Tesultant stress relax |ayer is
capable of retaining the intended division state; in another case, the
expected 10 effect of subdivision is lost due to resin sealing. In the

|l atter case, it will be preferable that division by use of a | aser be done
after the resin sealing was applied to the entire surface. Al so note that
in cases where the seal material used is less in elasticity than the stress
rel ax 15 |ayer, pdugtaldityi sifomnigiany iskemiktasdncitsrnelbnagts aenanged because
of the fact that even if the stress relax layer' s region thus divided is
buri ed by the sd@irmingegaltedenircantnysshdnmlgfo thew ing eephoubditunefi on
as an independent stress relax layer in sone cases to ensure that the
effect 20 of di Wl§iCéxrode RaAEIgn daee?idr afetnt ayeased|ciqgwist hodnatmion

i nclude, but not limted to, injection nmethods usin% di spensers, mask
print nethods ofufécEsket the $emiceondsctrry 8AEMSARTS| 1| SUFRqRiRIRNEH form

bunp el ectrodes for e as ternal termpal portions for 25 lettin he
sem conductor elt&Fen{5e PLT, éFPP@aM%$erli911 Eoédﬁ 05°-the 1RGHIERtRY to a

nount substrate Qr rqg. via a._caon ive.layer.. Th bu el ectrodes may
be designed to ﬁ§§5%§§|%U5gnf%§S|é£%§%§&n5159¥589&rg§5§rlgrgewaguch bum
el ectrodes are rabl. et | ti | i i on met hods, 5
bafl transfer ng%ﬁ%%gﬁkgggté?b?%H?%n%fhgbﬁpgggggggg%hgégg'Cprpain materi al s
with excellent corrogjOpregehstiaRentadh fultldLpe6diABYN 881 ddya @Yo Pe

chosen therefor, which
module that is featured by comprising a semiconductor
10 device including a semiconductor chip having a plurality
of unitary semiconductor elements, a plurality of
electrode pads as formed at the unitary semiconductor
elements, a stress relax layer that is adhered to the
integrated circuit formation surfaces of the semiconductor
15 elements and the electrode pads plus the bump electrodes
as well as the conductive layer and is subdivided into a
plurality of regions, and any one of a sealing layer made
of resin and protective coating as formed on the integrated
circuit formation surfaces of the unitary semiconductor
20 elements, wherein the semiconductor device is electrically
connected to a mount substrate or board via the bump
electrode for external connection. The invention is also
applicable to a semiconductor module having a plurality

of semiconductor devices that are mounted on a single mount

25 substrate.



typically conclude gold, gold/nickel-lamnation film 11 DEC 2002
gol d/ copper-lamnation filmor other simlar_suitable 10 filmlike |ayers.
A variety of kinds of solder conposition materials will also be useful
since these are good in mass-productivity. In the present invention a
stress relaxation layer is fornmed between 33 d bunp el ectrodes and said
conductive 15 layer, which layer is for relaxation of those stress forces
based on possible differences in coefficient of thermal expansion between
t he sem conductor elenent and its associated nount substrate or board while
at the same time serving as an electrical insulative |ayer. This stress 20
relax layer is the one that corresponds to said dielectric layer. In this
invention either the_stress_relax, |layer or huffer la is,the layer that

has its elasticity céBaEh@ %ﬁr%ﬁ?%ﬁ9rﬁfqi@?%lﬁWéﬁﬂeaxéiFBEFéoEﬁ't one

nventi on. 25 Pre e his | a de .of hosen ter 11D
EC 00051 2200 SE HRReh tarisRRSa: ST oRRf SaRber A Hras . P CHRTI NS but

not exclu5|vely, t he t@lckness ably d ternlned to fal

f
R e opb BRI SETE88 Ohaby v PeBREHSL L el M DO T2 T |
this invention tbe siress re aéoiqu&lgﬁ BURASECLRYELct EofoTPIL 2Ed Of

certaln resin ma § suth as exa e epoxy r resin,

urethane regin. TBLEXLLdedes in1Bal yloide el 4 Oh.ﬁt?[gratedcncult

pol yf 1 uor oet hyl ene, pol'ysi oxane i ene, or simlar suitable

material s, al ong woiha€988! M@ﬂ’ad’@(%ﬂ oal @né @@nﬁ@on@%t@ﬁnéiéxﬂéﬁt OHLS maylO
| et such stress relax layer or buffer layer be lowin elasticity, it wll

be perm ssible tpedesi g8 tert@ihanedasf bt - cethihals Ofo POt OnSest TdCtiy €S.
Not e however that as long as this stress relax layer or 15 buffer |ayer is
subdi vi ded i nt o pbdtheonsxtertakerenetetadaesnatrebumnpaat ect apiés canocsrned .
excessive stress forces to a sem conductor chip and conductive |ayer bunps,
and in cases whehdditienplhy tkeihewmsfihphmps | mrd t Heunpalectrodes” as

10 well as "external electrodes" as used herein may refer to
those external terminals adapted for connection to the

parts-mount substrate used.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Figs. 1 and 2 are process flow diagrams showing one
example of a method of manufacturing a semiconductor device
of the present invention.

Fig. 3 is a plan-view diagram showing a planar
structure of a semiconductor wafer as used in the instant
20 invention.

Fig. 4 shows a perspective view of a semiconductor
device of this invention.

Figs. 5-6 are diagrams each depicting a plan view of
a semiconductor device of the invention.

25 Fig. 7 is a flow diagram showing a method of forming



is of lowelasticity it will not always be necessary that 20 the stress
relax layer's resin per se is of alowelasticity material. One tntigjﬂmz
met hodol ogy adaptabl e for use as the nethod of formng the stress rel ax
ayer may be a method that is designed to proceed with the next process
step of formng 25 a stress relax layer and,external termnals while 11
DEC2002 - 21 pernitting the size of a %afer to be kept unchanged

wi t hout performng dicing of a circuitry-fabricated wafer into pieces, by
way of exanple. The first step is to forma stress relax |ayer nade of
low-elasticity dielectric 5 material that is enployable as the stress rel ax
| ayer. In this case several nethods are available, one of which is to make
use of photosensitive materials. The photosensitive materials nay be
general ly cl assid isstkdss naglumeatiindro Yayemroups: liquid resin, and filmlike
one. 10 In the former case, spin-coating or curtain-coating or printing
techni ques are used Eigf o8 mia aleposttdabrdidadran ;att esrishyf Hoab pircates st.he
intended dielectric layer on the entire surface of a wafer under
manufacture (this wiFigf uhcis oh SEAGram reawing o Rlarerviay eds@ it is

di sposed 15 on a sem conductor_device) . In the case of a film it is
possi bl e to use TERHICANHAGHRT IR IR Y e dherdarientigni IREt hods or

el se to formsuch dielectric |ayer on the entire wafer surface. xt, let
the dielectyic AECHIMUTd TFFH t ’hglaﬁ@?ruéé‘dolei&ﬁtéﬁﬁ?&giﬁé@e
mask. Through sgﬁgﬂfoépatterning process, |let those connection pads on the
waf er be expose 9% 'si mul t aneously defining the shape of the dielectric

| ay, ired tao.f - j ' h
| ended Stress el STl on nebRaaRe o CLHrL0E PEr A R 0 o

may be formed sq,.25 diabrikidds SEREANIASE dsnd £ tRoRWd idohRctididiNi gyal
1 1 DEC 2002 - 22

as used in the invention. -

10 Figs. 11-12 are diagrams each showing a perspective
view of the entire structure of another example of the
semiconductor device of the invention.

Fig. 13 is a process flow diagram showing another
method of manufacturing the semiconductor device.

15 Figs. 14-15 are sectional diagrams each showing a
structure of a module with the semiconductor device of the
invention being mounted thereon.

Fig. 16 depicts an enlarged perspective view of a
stress relax layer and conductive layer used in the

20 semiconductor device embodying the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An explanation will now be given of the means for
achieving the present invention in detail below.

25 In the present invention the wording "semiconductor



portions . Note here that another approach to attaining the sane is also
available-that is, after having forned a stress 'relax |ayer haviZ%Egp
i.ntegral structure on the entire wafer surface, then at a separa I @?
process step 5 renove and cut away nore than one third thereof froma
surface layer by using a |l aser or else thefghy causing the °~ stress rel ax
l-ayer to be divided into a plurality of regions. Photosensitive resin

mat eri al s capabl e of exposure and 10 devel opnent stated supra may include
acrylic resin, resin conposition conprised of epoxy resin and acrylic
resin, vinyl-ester resin conposition of epoxy resin and acrylic acid plus
vi nyl nmononmer as chemcally reacted together, polyimde, and the |ike. For
presently avail abl e nany 15 photosensitive dielectric materials and their
rubber denat ur ed® XIS &% GHISHhi th FRER YEGITEHAD Fed As trasi 86 &5&For

hoto-via materi,als,. these wi_ll also bhe applicable through caref
Do eot! on of thd EiSidt Mt §orRE EBIan i SRBLEG GLRERE | T elny gt least

i cul arl f bl e .20, ) i ch i i.all f
Posi st material Tt g v mrette it e & RSt ¥
composi ti on al og; wid lig (&3] B.COIBESILLOD, L1, SOMALNS theraln cpoxy
resin and acryli ¢ resin components . In cases f € these areerployed, one

pref erabl e gnay iy, SHGHY EJ@%ZE,%\% ﬂ_fgggqatlig{tkééqgasc%td t1ee ypdefey

pressures of 0.01 to /cm at tenperatures

ranging from t he B d RIS Aldilendtt 02280 foby Bt odfX YL fokrNubhe
case of press-nmachi ning schenes, processing is done under pressures of 1 to

50 kgf/cm at tenmnehaputesudbutr berihheal oy ikieaghble o ingud t30QCandn the
case of printing nethods, if screen-print techniques are preferable then it
is a general approgoittirad flirdmtamy tdos eodrerined elitrcatitirigoseet éapredt soes at
or near the roomtenperature. For spin-coat nethods, it will be preferable
that the intendethgyr thesapibe edeed racalily aonmembed tof a reiasuitti sacbiohr om
100 to 10, 000 rpm at the roomtenperature. For curtain-coat nethods,
printing il don®mathepEeeRIwFted 6rhred itofaMmR AR EdE8d aFur ek donthis
tenperature. Upon effectuation of such patterning, a high-pressure 15
mercury |anmp or INFEiGe TR EI A& TOK el"%%“@ﬂ %Pf‘tnﬁ\?it&PBt argy

Ot for eXDOSU g LRUGLORL 1. WGl ] 20 rodBYHE ST BN Al A C3901 Yz £200

basi s dependi ng 0 Imd~of Tesrn s used-pretera , _
o of 55 A ERAFLpeL SULC, S ShaBeindantas, b drtive
more than one conductor section be formed on or over an
15 insulative or dielectric layer as subdivided through
patterning into a plurality of portions in order to finally
let the semiconductor element be electrically connected
to its associative mount substrate or board. This
dielectric layer will later be served as an stress
20 relaxation layer or stress buffering layer. This
conductor section is comprised of a conductive layer
portion that is formed to extend from an electrode pad of
an element along the side-wall(s) of the dielectric layer

for serving as an electrical lead and a bump electrode

25 portion for direct connection with the mount board.



required is such that a liquid resin or filmthis may be conprised of
generally known [owelasticity materials w thout exhibiting any

phot osensitivity-is fornmed on the entire surface of a wafer of intéﬂe%&f 213@2
using the simlar 25 nmethod as di scussed previously; then, patterning is
11DECZ2002 - 24 carried out by use ofjceither a |aser or a conbination
of an oxygen plasma and a nmask to thereby obtain a specified shape. At this
time the plasma is typically obtainable by using either an oxygen gas or a
m xture gas of oxygen and 5 fluoride such as CF, or the like. In addition,
as the laser, there are excinmer |aser, YAG | aser, carbon deoxide gas '

| aser and ot hers-anpong them the carbon deoxide gas |laser will be effective
because it offers increased processing speeds and enhanced usability. Any
material for use asAsh@ m@tdidl edt fpemiagethencemiectasesaftiomottidngays be
required to offer photosensitivity, and it is preferable that materi al

sel ecti on be naad&ebyvwpaRehods covMtobwisisdeilsi EophfabEirabhng Rt itdhd cs of
resin including the low elasticity and high heat resistivi

Representati ve ﬁgnfiéﬁﬁél"Ss%P}f?ﬂP%‘%J&ﬁ e?l FhStP WP &ISEF roé’é At HAYWE de
resin, oxazole resin _and cyanate t h. rubber depatured
material s and rBBEeF 3d8§§86n8§ WhéF ofts %@g %%rﬁb?%ughﬁﬁt%Fl%?%aQQF? al so

b f I f hi e t I t th
ot b a1 5. 520 'egaé{cﬁvﬁ%ifﬁgﬁg ot DRGSR S Dy D U ST A act et nat

this resin 1o nBcdensbls,aber hati vl XoLOUCLBImEd 651 21 OFp NP, 1

while its harde ays om/| ADI'S ure Ion characterlstlc

Wi th producti 0“189%5:%&@;@&‘8@91&5 %Mo&?%%@%o?cﬁ&nac&ﬁdﬁé‘eﬁé mddgneous
ef fectuation E C 2002 - of both the dieléectric |ayer

fabrication andmtah@ @at b@p@b@glh@muaéed Ae€aavpl hebhe, mebhel anel ude print
nmet hods, ink-jet nmethods, optical shaping/nolding nethods, deposition

met hods, nul ti plﬂepoelpmbwmétlwdl O reticuedst e netal 1a%ninmméhns@mm;t hods,
the print nethods may be easy net hodol ogy that is capable of obtaining the
i nt ended HPel ecbei mokrayedvbyptpgebosnang preherayl oridvas sEze Meppsigtileod of
patterning a resin with certain flowability by use of either a screen mask
or stencil maskmahbiodhépsatueresofulf éabuacphyonarfechhaginkendedi di fyi ng of
the resin due to optical or thermal cross-linking reactjon. In _contrast,

the ink-jet met ﬁ889u8ﬁ6V8p¥?Y:%FF @Wép?ﬁ@yﬁéirh’oﬁﬁn? BEUFP AR PE AR NS Sof

special ly deS|gn§d a paratu howeyv

hods, of f
ot tarni DOEC RS Snand WP 1k R E AR Teeile PR Ger 1 ¢

layers that should require a longer period of time for completing the
15 fabrication than the latter. One example is that while the
deposition method requires approximately five (5) minutes
to form the copper to a thickness of 3 micrometers (um),
the metal-plating method requires one hour or more. Due
to this, it will be required to adequately select which
20 one of such methods must be used to form a pattern shape
of the dielectric layer for forming a copper'conductive
circuit layer made of copper.
As a method for patterning the conductive section,
there are two approaches, one of which is for selectively

25 metallizing or depositing only required portions in



measure 50 Nmor less in width. Further, deposition - nethods and

mul ti-photon pol ynerization nmethods with sem conductor circuit f?gr' g@ﬁon
t-echnol ogi es applied thereto offer an ability to fabricate finer HH@ J
which 20 will thus be effective for fabrication of thin dielectric |ayers
of 1 umor less in width. One significant I®ature of the sem conductor

devi ce incorporating the principles of the invention is that nore than one
third of its stress relax |ayer or buffer layer 25 fromthe surface thereof
is renoved and cut away to be 1 1DECZ2002 - 26 subdivided into a
plurality of regions on a sem conductor chip. One exanple is that a

sem conduct or device having on a wafer with a sem conductor integrated
circuit forned t t ; x J.ayer. far .r cti t I

stress forces re%g{%\%e tabfaf%solﬁsn‘{ eés%sétl?ygeteg?mﬁgggg’aﬁgga%g P?fslggvce)?l yi ng

tructure havi t 8MTRR! S MR
structure havi ng,bup %%%L?—b%@%fuﬁﬁixﬂg;t&)&ﬁr” etl81T-AR1 3 ML €

letting said stress relax | nore than one third thereof is

cut away fromitgesal facsn twide SPijdcd P hebldidlred ¥ u3fr ac@0ia®@s tHeni S
manuf actured to have a di nension equivalent to the wafer size and then is

finally divided isimg pi ecesistOl 1t it aae Y & dthaecdieal pdréfiohBe stress
relax layer fromits surface for subdividing this stress relax layer into a
plurality df regransinekeso itequossivilifld aarmie ryraagr thel rem@dndangt hat
noves cooperatively when absorbing stress forces to thereby obtain a

readi |y def or mabirenetesgany eorit imhisch Im thervasaalfl thedthareagnedtivion he
stress relaxation effects. This nakes it possible to permt the stress

rel ax |ayer to o1% evheFegiedteimity axh isitherot eegidtisdneladviag 20 in t he
event that thermal stress forces can take place between the sem conductor
el enent and its SRRUTH kU PREWRERAIb§FPAE I F1HRATT il fBRh&Iditdoa 29481 es
or else, which leads tq an ility to inprove the el %Lrical connection
reliability of t?uﬁ§§¥§ﬁ¢§Fﬁ PCFeF%iﬁﬂPgP£%?tUS q H°2§ ¢SnnBBEHRYZ HeL MRen
the sem c uct g it L - 27 S e,

Addi ti onal rb?/ oiE %ﬁ%%tqhkeears% ;gs)aéinéleﬁdaf‘ﬁ]ta?é’lr’:? g&éﬁ’%ﬁ&dgg’u&fy%53%‘@25%1?0

facilitate any wahel: SEIPUNENIGY AANSONRTRL 2dhiaakaga dur tng storage of

custody of such sem conductor escape toward the outside during 5
reflowi ng of nMWYndAIL iSO HA AR HoTmekihehe Ry eakh®WredstiheaaCkRGENE O

increase in anti-reflowreliability. In accordance with the present
invention, therelielectric layer of the latter, use of electro-deposited
resist will be effective due to the fact that a conductor
15 is formed on the entire surface. Performing a series of
process steps including resist electro-deposition and
- exposure plus development along with etching treatment
makes it possible to effectuation of the intended
patterning of the conductive section. Etching liquid used
20 therein may be currently available copper etchant such as
dilute sulfuric acid, nitric acid, iron chloride, copper
chloride, ammonium persulfate or the like. It will be
preferable that said conductive layer be formed to extend

along the sidewall of either the stress relax layer or

25 buffer layer which acts as a stress relaxation layer having



provi ded a nmet hod of manufacturing individual sem conductor devices by
preparing an aggregated body of 10 the sem conductor devices having the
above-noted arrangenments in units of wafers and finally separatind 1 OEC 0D
t hose chi ps each containing a unitary sem conductor elenent. In addition,
as a nodule with the sem conductor devicejef _this invention nounted therein
eonprises a 15 sem conduct or device excellent in anti-reflow
characteristics and tenperature cycle resistivity, the - device is higher
in integration density and reliability than the prior art. The stress rel ax
| ayer at this tinme may be obtained by perform ng specified patterning 20
processes using a photosensitive resin or alternatively by patterning a
thermal | y hardenabl e resin using either a |aser or oxygen plasma. Still

anot her met hodotRRY1BALE@R i I A S Br E98dRET A% el 3oL i@n Hhe FaBE¥alwhi ch
may i ncl ude thosg met hods which follow patterning hy print 25 techni ques
usi ng ei ther a SEreem nds&knbed seenthdl ek stress nglpxclaysy makgs it

tt [ by ink-jet.techni , tt i b tical shapi t echni
or gani ¢ deposi tRHTF HRERNF§uBLk S StLeHR 1 Ve KOkiciTrY IRGRE Webtuf act ur i ng.
, I tiph . pol L zati t echni |_oyi 5
M or ool ect roni AL HECHBNPRaTCCyet i g O OlbTar SR AGCERE &HPBYS
I I b - ' St i-Ci t. .25C .t i bl
o obtai b Super (o RSt ROL Ay AR b IR b eRs O @

seri conduct o eLeieIs and FRUPT 5 SUBSLEA & ofe DOAL A 18P 1000 dlassi bl e

approach to dividing the stress r X layer 1s to enpl oy division nethods

usi'ng the patt gssutidorh £Cchboh&eesed] scussed above; another approach to such
| ayer division is to use a laser or the like to renove and cut away nore
than one third fronra dopilslbeatet édhereathat thespendticedve deatdronhatt er
having formed a stress relax layer on the entire surface. In addition,
various forns dras -besn [floraneal ladloing &bet diedeval §iah tdtentsd andedr shge§som a
bi nary-di vision schene for causing a plurality of bunp electrodes to be
formed atl® si iiglaxtkager rig Bughydrat dxdiaw ilddependencostingeusdywi t h
each of such bunp el ectrodes, being forpned at the individual one of stress

rel ax layers i ivoPPEGUCARTeRpRERAIKSS WF IROSTHRLHEC RRIH BT SPFEREFFRY
erbodi ment s of 0%, present Lvention )N gonkunetin et 28ibei.

effectively achievable by making finer or narrower the

semiconductor element's electrode pad side thereby causing

15 it to gradually increase in width in a direction toward

the side of a bump electrode that acts as an external

terminal. One representative example is shown in Fig. 16.

Next, seal the dielectric layer's pattern section for
protection of those connection portions between the

20 semiconductor element's electrode pads and the conductive

layer. At this time, although this sealing material may

be made unlimitedly of any materials that offer sufficient

adhesive strength relative to the dielectric layer, it will

be desirable that certain materials be employed which are

25 the same in base material as that forming the dielectric



1 1DECZ2002 _ 29 _ See Fig. 1, which shows one exenplary nethod of

manuf acturing a sem conductor device in accordance with one prefeqq C.2002
enbodi ment of the instant invention. Fig. 2 illustrates, in cross-section
sone of the nmajor process 5 steps in the manufacture of sem conductor chips
on a per-wafer basis by use of the manufagtguring nethod of ' Fig. 1 . The
manuf acturing procedure begins with a step of depositing by screen-print

t echni ques an epoxy-based photosensitive liquid resin naterial on the
entire surface 10 of a wafer 1 with integrated circuitry (not shown) forned
thereon. After conpletion of such deposition, dry any residual solvent and
el ectrode pads 2 to thereby obtain a filmthat neasures 150 m croneters
(um in thickness. Then, put a mask (not shown) on the resultant structure
15 to perform ulBY&¥i ol &t€ CHFYCR Sa8ETEY SO Rd f it Akt EBAP SRS GdsEd-Iamk
reaction at specifjed portions; thereafter, - performpatterning by using
an al kali devel BpetFTeRFer fohesdvdly Paprieacd hhetf q affkatFvrlvySyer
as shown in Fig me_t he gtectrode on the, wafer 20

2 (a) .. At this. ti ds 2,
are al so exposeﬁodﬁéetéaﬁgchPhiﬁb?YTHQVﬁr %dﬁ?@eggg URRX T (RPE FED of
formng by electroless netal-plati ar, netallizati.on techniques a.copper
| ayer on the ent Fggggﬁyfsa%cgn 8$ et%%zegy iﬁgﬁ&esrm’aésgeéleﬁta’xvﬁa}'yéic %115 0 a
t hi ckness pf 10 n Of: 2% tternipg. c portions, form an
el ectro 1 DaEgEQ;gEQaFEBBlagéggsﬁﬁeghggé?é% %??§§%§£%°thickness of 5
um thereafter, perfQxL £ usd thef QEaRSRE! SESLL fhd he
cross-link reaction mf?%g¥egggg$y%§gspé@gfﬁggppoﬁt?oﬁg; H%%, ﬁg%fgfm
patterning by uskBgianigl kati coRpebepey préafbtapleLigreny ¢L5®venhavay
unnecessary copper portions (conductive portions) by a chosen etching
liquid, thus foresugtahtestres®viedl &t Idyen dsi shpabtendfictetveidianerche as
shown in Fig. 2(b). Next, use screen-print techniques to provide an
epoxy- based |i gquhtesdeti dgvieson shatefalnléndbhefutdsel neme espeshioadh in
Fig. 2(c)_for purposes of protection of certain contact or junction
portions ¥Pom eRféeahlokauprdonieArs, isAosk P Lticones bR Se5dtiReen Imdhe
el ectrode pads 2 on the wafer 1 and the netallized conductjive |ayer 4. Use

of such liquid LattRrofagge it will be preferable that division by use

3

of a laser be done after the resin sealing was applied to
the entire surface. Also note that in cases where the seal
material used is less in elasticity than the stress relax
15 layer, such division using the laser is no longer required
because of the fact that even if the stress relax layer's
- region thus divided is buried by the seal material then
transmission of the force would function as an independent
stress relax layer in some cases to ensure that the effect
20 of division is hardly deteriorated. The sealingmethod may
include, but not limited to, injection methods using
dispensers, mask print methods or the like.
In the instant invention, it is required to form bump
electrodes for use as external terminal portions for

25 letting the semiconductor element be electrically



15 solvent-less type at this tinme ensures that any unwanted filmlgss_does
no | onger take place after conpletion of hardeni ng process, which ek B&C 7002
possi bl e to achi eve successful filling/sealing effects. Additionally, as
shown in Fig. 2(d), the resultant seal resin layer 5 is 20 subject to |aser
machi ning for defining therein cutaway por{dons to thereby reduce or
suppress stress forces that can be applied to chips. It will be desirable
that the depth of cutaway portions as designated by reference character "
be set at a prespecified value that is greater 25 than or equal to one
third of the thickness of the seal 110EC2002 - 31 resin |layer.
Next, fabricate ball-like bunp electrodes 6 by solder ball-transfer and
refl ow techni ques at exposed portions of the conductor sections as shown in
Fig. 2(e) in ordenneated 4oi ki nauetesekstiabe dmthoagenivdet roronde¢it &verpunt
substrate or board. Finally, subdivide the wafer into individual pieces to
t her eby obtai n t43¢ St ehlegedeiR GAEGHIOdcser Y e1des FaRad iy haveilalB,
there is shown an exanEIe with 10 el ectrode pads 2 formed in two opposite

e

regions at the PMBSH 9n6fb‘ﬁ“&§FEHFFuF§Ee"Tsl%:lﬁéce S bYMP REEGRF&HES whi ch
nvanton i th BT BURRLITUE HAs B TR W Tt Yo 2 R B the g% o
the  nvent Pon R te -EREF EoF My s Bateo BTG EP A g o ST,

| 'nes. e shown g g maEeERal 8HPerr e deE L dird XS TRET Ren LA oy

i1 is subdivided ik ea MY rodnt@PRANdNehakO HeNe YRR eheckkgdesyfigh the
conductive layer 4 that is to be connectéd to these bunp el ectrodes or the

el ectrode pads Zyipa dahare Ry nd] ide g_@mhosﬁ1&%@&%&@@@&@@&6@ @pphied to
the wafer 1. 25 Figs. 5 and 6 are di agrans each showing a plan view 1 1 D
E C2Q2 - 32 gold/copper-lamination film or other similar .suitable

X

10 film-like layers. A variety of kinds of solder-
composition materials will also be useful since these are
good in mass-productivity.

In the present invention a stress relaxation layer is
formed between said bump electrodes and said conductive

15 layer, which layer is for relaxation of those stress forces
based on possible differences in coefficient of thermal

- expansion between the semiconductor element and its
associated mount substrate or board while at the same time
serving as an electrical insulative layer. This stress

20 relax layer is the one that corresponds to said dielectric
layer.

In this invention either the stress relax layer or
buffer layer is the layer that has its elasticity capable
of offering the intended effects of the invention.

25 Preferably this layer is made of a chosen material of



of a sem conductor device also enbodying the invention. Fig. 5 shows a
structure with the el ectrode pads 2 being fornmed in two opposite Lz 'gq@
near or around the circuit formation surface side whereas Fig. 6 gk t 2a
structure 5 with the electrode pads 2 forned in a single direction in a
central region of the circuit formation syface. In Figs. 5-6, reference
character "Y" is used to designate a groove for subdivision, which groove
is defined in the stress relax layer 3 by cutting for renoval nore than one
third 10 of the thickness thereof, which is for lowering a virtual elastic
coefficient or nodulus of the stress relax |ayer thereby reducing the
stress force conponents as applied to sem conductor chips. Reference
character "x" as used herein designates those slits as fornmed in the
sealing 15 resi M Jlapda 30 LnGFagat eroemaatipsmityyap-ooveryicglavty provi ded
because of the fact that the positions of the - el ectrode pads are center
pads. Figs. 7 afPt8 exedwsdvedtthodhef thackinegsbpfi ak- jist preéRBRBUES a resin
material only at specified |ocations, 20 which resin is for use in form ng
a stress rel ax 198f&rmineshe? ERlAg’HHELMATSNIE Af £F R 5ERI loPPuToTMRY$ cui t
formed thereon. V%%{eb . the stress relax layer 11 is formed on the

el ectrode pads PTHEFTHYp 3P &Ripdl By, 9 is a diagramthat shows a top

pan yiew & 2 1005 R AR A 3.0 AR o Slem o
tter-d it ' . i : . t
Shul et Seooel Lan ST Aees a3 ke L UM AR B BRI

pads 2 on the o f [ a\g ldfislim 5 i s of 0.5 um
mﬁﬁﬁﬁgﬁf%;%?&?gresf%,grﬁgggllf@sﬂ@, ur@tRahBi CKESHS

so that a conductiv was f nthis case, It 1s possible to

uni forny fabri eatiedinidRPeeistingn foh§ iaaadychioigokayenel2 due to the
absence of any hol e shapes of high aspect ratiosS or the like. 10 It is also
noted that as amplsifihicrgethgalefientpd By sioloxenpl pellybatatiheneprdust hae

| ayer 12, those surfaces of the electrode pads 2 on the wafer 1 are

per fect!|yl@over edmorl agost Edalni ¢ haderdrissiOrenrevishampalymed netemt ks al .
OnMng to this, resin sealing of pad junction interfaces 15 is generally
unnecessary; howéesieofcerd denatagied eR§s optlicohar ISues tres edelpEr B YLy or
purposes of increasing the reliability when the need arises. Liguid resin
fulfillment usifF ’ail%g%ﬁééa@ri%e ARVelH §1a8T hSdtHeti o144 be permissible

to design it to have multi-cellular or porous structures.
Note however that as long as this stress relax layer or
15 buffer layer is subdivided into portions to thereby
eliminate unwanted application of excessive stress forces
- to a semiconductor chip and conductive layer bumps, and
in cases where a sealing resin as filled into the space
is of low elasticity it will not always be necessary that
20 the stress relax layer's resin per se is of a low-elasticity
material.
One typical methodology adaptable for use as the method
of forming the stress relax layer may be a method that is
designed to proceed with the next process step of forming

25 a stress relax layer and external terminals while



it requires no masks . Since a stress relax |ayer obtained 20 by this
nmethod with a conductive |ayer attached thereto has a convex structure of

|l ow el asticity fromthe wafer surface, this layer per se will be us8al 82 an
external termnal for electrical connection to its associated nount
substrate. It is thus possible to elimnate the need for 25 bunp
fabrication process steps. To enhance the 211-1 D E C 2002 - 34
mountability, more than one ball-like bunps may be added. Bunp form ng

met hods may i nclude paste-printing techni ques, paste ink-jet techniques,
ball transfer techniques and the like. Finally, cut the wafer into chips
each including a 5 unitary sem conductor elenent to thereby obtain the

i nt ended sem conductor device as shown in Fig. 8(b). In Fig. 10,

sem conduct or chi®smilde Iy FRY PSP & Wdtled 8o WY kapy SRINLRIELGL Ohogt emeNt
(a) or those (b) to (d) each containing a plurality of unitary

sem conduct or 109@:&%@11&&% dHddng f and iz @ngyexaipyiestdld Wager into

sem conduct or device which are &%fferent fromthe stress relax |ayer stated
previously. In Ripecdd, stwass f adxxamploy.er The fsrkor sedpsast bat foimi s
subdivided in units of columms of the 15 bunp el ectrodes 6 for use as
external term nadtsress trelwat ilsgler mRdp df2 licv-eiesddanplye ddfeleleeric

sem conductor device with an integrated stress relax |ayer 21 being finally
divided. Léttingnateriglathey bf empleyabls ag thg etselse velaxiddyes .t hIz way
makes it possible to reduce 20 or nake noderate those stress forces with
respect to seni conHicaRe SE¥REALsTEREPEByaERaTd hphRIucan® Rt hagbBuk$ of
any. possi ble distortion occurring at such sem conduyctor elenents. It is

al so possi bl e t o-% 34§ %% Ua P tiRIBEHE MLETIEd Sy APBackage to

t d 25 ¢t tside; th £ ti Lability., i 11
T G L G B P R N R ek )
Fig. 13 sh t t 1 i i
g SNOWS S d{:iﬂulaé‘g%:ﬁ%r {¥B! ﬁ?gu{»?gn_{’?ﬁiﬁcﬁgirﬂg agag_fiig'.??ggugﬁgf

device in accordance w t he i nven shown '1'n ) , split

a stress r@) ax | gyeinZdriMed 2ot dd WiAldIdb 2 nRoll @Rg-tla@ nLbeaehygepsur e
that vacant or "gap" regions that are not intedgrated by resin matérials 2,

3 are present evshirfigf teenBliglie@nasb $sd toeEbimSealdptds ithiurs faRhhes i s
free fromany limtations as to the elasticity of a seal material used
whi | e avoi di ng ttteerssd fHbriion teu tthsn i nireockesis éd eleicty i [layetr on €hee,
whi ch nmakes it possible to provide a manufacturing nethod that is extrenely
high in degree cinfirsedomfagiegeof al#afied 1Hdere mdinadestmreadithibowihy a
sectional view of a nodule with the sem conductor devices of this 15
i nvention bei ng BNIR1iPh a8 Ao FEar@lox dabSLr ahecpse A% ipedisposed
sem condu%t or devices 10 of the i né(enti on are e{lcel | ent %n z%nt_Li -refl ow

r e ari it 1s

charact eriisti cs Yh@ E6RASRRARtor device). In the case o m,

| possible to use roll-lamination methods or press-machining
methods or else to form such dielectric layer on the entire
wafer surface. Next, let the dielectric layer be subject
to patterning by use of an appropriate mask. Through such
20 patterning process, let those connection pads on the wafer
be exposed while simultaneously defining the shape of the
dielectric layer as required to form one or more conductor
portions having the intended stress relaxation mechanism.

At this time the stress relax layer may be formed so

25 that it is subdivided into a plurality of individual



reliability, it becones possible to permt the sem conductor devices to be
|l aid out to conme closer to each 20 ot her when conpared to the prior 1a,r?€p@02
t her eby enabl e achi evenent of high-integration nountability, which in r
makes it possible to obtain an inproved nodul e of further increased
reliability. As has been expl ai ned above ig detail, according to 25 the
present invention, it is possible to of fer%séver al 11DEC?200zZ- 36
advant ages which follow. Mre specifically, it is possible to significantly
reduce the production cost and time while providing the structure of high
reliability, by manufacturing, on a wafer with sem conductor circuitry 5
formed thereon, a structure in per-wafer size which has both a stress rel ax
| ayer for reduction of the thernmal stress relative to a parts-nount
substrate or boabdtapdsoneNotemare €xitanatheerappralaghcapahbtaiafing the
electrically connection with the nount substrate and then finally 10
subdividing it same isdailsdualvapilebés—ethehi ps,taftdéerkbdyingpt foxmedea

i ntended semi conductor device(s). Another advantage is that use of the
stress rel ax | agéreas zelapmgédyewirt haninheagehntegratkt treevice omkige it
possi ble to reduce thermal stress forces occurring between the nount 15
substrate and a§88dFgtVakersaFdrce dukehgtieAperaatiec airRy PRECLESStep
procedures _t hus attainin% hi gher reliability. A further advantage is that

t he seni corduct EMAEG 8BYj §ULdEMAYCHPTPntERE OB therdchebrieticte?™ & enent

th b bl i hi t .of hi.gh-d it ting. 20 Th t
nvent ] on s di SEFGEES. SAECEIN HEATHC? diih Sreo B RLus ST GF FpYauapt ot € Mor use
. Cdi h . devi ] . il t
of ‘Connect | on bOLGEEs EeRtBoRadsor tepantit tiafutablnf AL 57 boar d
associ ated therew,th,and also in 25 high-speed signal transm ssion as well
as in nmultiple @? 1 %'E C 2002 - 37 pin accomvodatability along with

gie\g/ihéggnsi ty/ hi gh rehioabislentsy tTRAU &51 MibEBr €4P5 Q¥ pailk SEBLkpeBAHE Y
- 10 development stated supra may include acrylic resin, resin
composition comprised of epoxy resin and acrylic resin,
vinyl-ester resin composition of epoXy resin and acrylic
acid plus vinyl monomer as chemically reacted together,
polyimide, and the like. For presently available many
15 photosensitive dielectric materials and their rubber
denatured compositions which have been employed as resist
and/or photo-via materials, these will also be applicable
through careful selection of the elasticity thereof.
The photovia materials are particularly preferable
20 among them, which consist essentially of a resist material
including vinyl-ester resin and also epoxy resin
composition along with a resin composition that contains
therein epoxy resin and acrylic resin components. Incases

where these are employed, one preferable way is such that

25 a roll laminator is set to be under pressures of 0.01 to



11 DECZ2Q2 -38 Wat is clained is: A sem conductor device conprising a
sem conduct or elenent for formation of integrated circuitry, a plgrgkigﬁ of
el ectrode pads forned on an integrated circuit formation surface il ok CJp02
sai d sem conductor el enment, bunp el ectrodes for external connection which
are electrically connected to said elecgrgge_pads t hrough a conducti ve
l.ayer, and a stress relaxation |ayer formed between the integrated circuit
formati on surface and el ectrode pads on one hand and the bunp el ectrodes
and conductive |ayer on the other hand and bei ng adhered thereto,
characterized in that nore than one third of said stress relaxation |ayer
froma surface thereof is cut away for renpval and in that said stress
relaxation layer is divided into a plurality of regions. 2. A sem conductor
devi ce conprisi A§ kofeen asridmnerateliratenang inglfooal thy ropnciempgnature

el ectrodes fornmed on_a circuit formation surface side of said sem conductor
el enent, exter ndP %@ 280 r 6sWaB O IcoruRk s john WihenC s aedrR r e frstadtia iawd
bei ng connected to said circuit electrodes through a conductive |ayer, and
a stress rel axafFOR"ElyePrRGREFAATt 45t ARNG| FRAPE PHRRBEFBA Qhriak® of said

sem conduct or 3éﬁnﬁnt and said circuit elgcérodeﬁgglus sai d external
el ectrodes as | kgE/Shi YT SHMRR%S W 952§ Er L TR dride £OCR, EERPRX 2 Hak e 4 d

I [ [ di vi ded_i nt. I | i f ' 3. Th
ST ess el BXaU S0 AQAL | SPYREH AR LIS SRR LLY o fedlans, iy The
resin is formedcba,feqhn chose,capbagh W tfoald sLresseislaxalindaver.
4. A seniconductor device coin|S|ng a Sem conductor” ef enent o Tormati on

of -an integrat edngir s¥iheifgPiel@ it Yedlowl! 8e! tAEScPRERLVPAERr&E & QrTed in
a peripheral region on an integrated circuit formation surface side of said

seni conduct or ehelBNthe @Rl Dahpel et FOHeFohosp et €688 ImaNYIRCt LORMNI ch
are electrically connected to said el ectrode pads through a conductive

| ayer, and a stbespre€kaxbilieonhast ehealnteidsddpt dnt ey it elpyed ed ajhecui t
formati on surface and said el ectrode pads plus said external electrodes as
wel | as sadPd condmbervef lmgerlutidn dE0EfFonC 12@020- BY, ¢h@rgut eti Zzel rioont hat
more than one third of said stress relaxation material froma surface
thereof is cut &REPeraEuUrempVEPr HHEdIR-Ceat BELHodsreB51iRELRAZatS G®Ncayer

i s divided per each conductive Ia¥er. 5. The 7eniconductor devi ce as
recited in clai AF4SPERIFaLLefF2BAPntP NP0 SMPEseFORd 3kath® TR hose spaces
in which said séress relaxation layer is divided into a plurality of
regions. 6. As ﬁFBSHEEBFSr devi ce conprising a sem conductor elenent, a
plurality of circui e heyi t. foroafd qgn surf si de
of said seniconductgPgéV%%%%?Eéﬁéggqﬁgdﬁﬂgﬁg%égﬁgﬂﬁﬁdqe e@fﬁb 3% g%%%
connections W t hpa,r8REpt 1 8MPSEEal 8mp8 8k Fe Sl S HPdd St &CE I Pd & PEi g, CQymect ed
to said circuit electrodes via a conductive |ldyer, and a stress rel axation
| ayer connect edul erbfigotetci) okt fon expbbage .of D&t Uop ey GONAYG LA

el ement and said circuit electrodes plus said external electrode as well as
sai d conducti vembpybe, chbaeacodera zedse+byt-ats es dak ist rdgsendeimngx anl ehalttayer
is split into a plurality of regions. 7. The sem conductor device as
recited in claimiad eheredin dsseskedapeefandelyf pesinot difdt@gdviedve cl ose
contact with said stress relaxation layer. 8. A sem conductor device
conprising a seffevhdatkatiel éfdehd deyelrpar tis fWeAan integrated circuit,
a pIuraIit%.of el ectrode $ads formed on two opposite sides of a Reripheral
regi on orf& circui t ARA T B(F MEEEOd o TOR Tt Bent totRiict ¥ LeVerent

one or nore external el ectrodes, for exter connection. el ectrical
zﬁé‘f’ﬁr% d ] P rgh r

connected to sat GaRFERE rHué s UG SRFES: PYet Fifer thtm fay §Fress
| S ags. oraut . g 3
ol 0ol ot r ode SoBPEREL e oanhel AT G, Mt iad IO ARHHRAEE 00 ve

layer, charactefizgd,{ réxtﬂ%titt%\régBg%o%%tehgirtqﬁ&ﬁg—ii% §B£ﬁ§§ drekaxation

| ayer fromits sur?ace I's cut "a at” sai stress relaxation |ayer

s subdi vided wiibirespadadoosaghaidyetintelayely s hanedh ondyct or

device as recited 1n claim8, wherein a sealing 1°1 0 EC 2002 -4 ayer
of resingss forpecthd® De dis Sl o5& AN SRIF HJaSSigl@at i on

| ayer. 10. A sem conductor device conprising nore than one ser conduct or

el enent formng an integrated circuit, a plurality of el ectrode pads forned
al ong one direction in a central region on an integrated circuit formation
surface side of said sem conductor elenent, external connection bunps
connected to said pads through a conductive |ayer, and a stress relaxation
| ayer adhered to said integrated circuit formation surface and said pads

pl us said bunps as well as said conductive |ayer, wherein said stress

rel axation layer is divided into a plurality of regions. 11. A

. o . S - Y



15. A method of manufacturing a sem conductor device conprising the steps
of formng a buffer layer on an integrated circuit formation surquenﬁﬁﬁﬁ
of a sem conductor wafer having a plurality of unitary sem conductor
elements arranged to formintegrated circuitry and also having a plurality
of electrode pads on the side of integrat circuit formation surfaces of
said unitary sem conductor elenments in a y such that said buffer layer is
adhered to the integrated circuit formation surfaces and said el ectrode
pads, subdividing said buffer layer into a plurality of regions by cutting
away for renoval nore than one third thereof fromits surface, formng on
or over a resultant buffer |ayer subdivided bunp el ectrodes for external
connection and a conductive layer for use in connecting said el ectrode pads
to said bunp eleztrbedsouiansy tusy edf eathper dolasey culedicombioatiionunift s of
the unitary sem conductor elenents. 16. A nethod of manufacturing a
seni conduct or deviaxy gemmliasimag ahHea stasys tof therabygolkt i faesprat éikdl
| ayer on an integrated circuit formation surface side of a sem conductor
waf er having a phapali tAt shigntime yheepd @9haluct SypaFemdrtab @ imaigedbiyo form
integrated circuitry and al so having a plurality of electrode pads in two
opposi t e peri phef Bl reki kR agh OXNEeE| gos AT itnfaFtareddas riekiox ¥esmnatfon
surfaces 3% said unitary sem conductqr el enents

r

that th
buf fer |ay®r istadhet %stu(‘}ht%C?nPégfrhﬁ%ak‘éircTLﬂ?Q?igFﬁ%/i %%C&ﬁggﬁég'gnd
idelectrod ds, dividi id buff i nt I it f [
by cutting for TaResattSarte DUT of2Toer ih AT c/ER A Lerion deer dof .
florm ng on or oygr.a arn%s%é@P%._b%{;E@ i rtfxg%arqdo"d ngxﬁﬁégg[a%a aser
connecti on bunps and a conduactive Tayer 1dr Tetting sard el éctrode pads be

connected to sa|fh P r AN NEBRELER M NOf FERATH ULl BRbEEsSEnghe

unitary sem conductor elenents. 17. A nethod of manufacturing a

sem conduct or deybE8s GAPELBARNGed RBabilityD Enfy 2002142 sdepseafs £REM NG a
stress relaxation layer on an integrated circuit formation surface of a
sem conducd or wiielredavidd ayqy uhathiy ofsainiitlar poseal waysl ket peqel eeant s
arranged to formintegrated circuitry and also having a plurality of pads
aligned in one Wretféonphotesernttaritegiand ot ars ipnefprabde dhadui t
formati on surface side of said unitary sem conductor elenents in such a
manner that saifREeFEak sRlestiebpd Bpde PY t¥etpemrgRueripgBeCLdifi ng on
or over said stress, relaxation |ayer, certain bunps gnd a conductive | ayer

for letting théPipsbe Rt ettt B Fhss Lo%nd
thereafter perform.ng separation.in units of t.he unitary sem copductor

el enents. 18. A ?%%"'dl TR ) :}beagc JSH SFrd U or 38%?88%5%%%‘(& ng the
steps of {foorm L | G i er i.At.eg chLCUi t
formati onlsgyrfg%eﬁs%%gjf@gg%gﬁn%%%n ulg gﬁisvéa?eér _ g’x?‘?’ﬁ%%%’u?????‘&%%
unitary sem coneictor Bl $eA1MARAG0c{nd 6 Médd LU RIRAwGithCHhbh¥rand
al so having a plurality of pads on the side of integrated circuit formation
surfaces -of saidenttidsey maeeir¢anducidrubbereatidetibresvayesash. t hate sai d

| ow-elasticity material layer is in close contact with said integrated
circuit formatipnrew frecteearal savil padso dievipdiafpradile liowvedleasbifci ty
material layer into a plurality of regions through cutaway for renoval of
more than one tailrievdmenii o ovewelelststdicticyvat ampapg theee mabersaksr f ace
thereof, formng on or over resultant lowelasticity material |ayer thus
di vi ded &t ai reBUFHTaSid ascphelerably lempdioviedrle duei e W daphdshak

connected to said bunps, and then perform ng_separatign with respect to
each chip cont dithishdF &gt eish hardenadrleosd elediyedsi daryt SBRFERHETRE or

I ts. 19. A nethod of facturi, ' duct devi i Si
the steps of fGmogRgaSt Fetst Mt biartonirRYEPSgMErET HbGEaiaa (BTt t

formati on surface side of a _sem conductor wafer havi,ng_a .plurali

unitary sem coﬁrﬁ)dﬁstoq'reelagﬁé)ﬁtp 8 G ﬁﬁﬁc{%r*%gﬁ?iﬁte}‘gggf)ggcg's u%%srtgé and
al so having a Qlelgagé'c%y of electrode pads in two opposite peripheral

regi ons on the Side of i ntegrated circuit formation surfaces of said

unitar m conduct ' k al I8R5 2xat A ayer
be adhgrzg to theiéﬁ%é#gggggéfrgﬁ%?Cbgéggﬁgg#ﬂgh éﬂes a%gksm(ﬁégéétyode
pads, subdividing said stress relaxation layer into a plurality of regions
by cutting away 1 1DECZ2002 -43 nore than one third of said stress
rel axation |l ayer froma surface thereof, and formng on or over such
divided stress relaxation |layer certain bunp el ectrodes and a conductive

| ayer for connecting said el ectrode pads to said bunp el ectrodes. 20. A
met hod of manufacturing a sem conductor device conprising the steps of
formng a buffer material on an integrated circuit formation surface of a

Y B B - o . o e
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zupkf a\ W ca] ca] ca] ca] caj ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]m]ﬁ@
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subdivided into a plurality of regions on a semiconductor
chip. One example is that a semiconductor device having
on a wafer with a semiconductor integrated circuit formed
thereon a stress relax layer for reduction of thermal
stress forces relative to a mount substrate or board and
also its overlying structure having bump electrodes for
use as external terminals while letting said stress relax
layer be such that more than one third thereof is cut away
from its surface to be split into a plurality of regions
is manufactured to have a dimension equivalent to the wafer
size and then is finally divided into pieces. Cutting away
more than one third of the stress relax layer from its
surface for subdividing this stress relax layer into a
plurality of regions makes it possible to make smaller a
region that moves cooperatively when absorbing stress
forces to thereby obtain a readily deformable structure,
which in turn enables enhancement of the stress relaxation
effects. This makes it possible to permit the stress relax
layer to offer sufficient plasticity or resiliency even
in the event that thermal stress forces can take place
between the semiconductor element and its associated mount
substrate or board in temperature cycles or else, which
leads to an ability to improve the electrical connection
reliability of those external terminals for use in

connecting between the semiconductor element and mount



10%&' ()-sM 10%&' ()-:saB7C 10s9!109%&' ()-1 110%& ()-/109%& ()-I1 .t2109%& ()-|
@t109%& ()-! *!'10%& ()- , LV "1099& ()-Y 310%& ()- @109%9& ()-1 1 1 DEC 200
1090M& () - L109& ()-,&10%& ()- 10 10L} (adBm\
"10% *G'10%&' () - (Z10%0& ()-&10%T& ()-F #10%@& ()-Y L!'10%9& ()-Y
| 1099& ()-a./01dYNC "10% 10T 10T 10T9 "lgéi&f() Y ZIO%T&T() & "10%& ()-Y
3.10%& ()-1 f,10%& ()-1@' @dEYNC " 10% S109%0& (
1099°& ()-,910%& ()-Y 1099& ()-LL10%T& ()-9' 10%?&'() W‘H dEYNC "109% 3
(s10%0& ()-& 10%0& ()-F 1s10%& ()-t!10%& ()-Y 10%& ()-F 109%& () -
-lel1"""aB7C 10T910% &' () -

substrate. Additionally, dividing the stress relax layer

advantageously serves to facilitate any water components

as absorbed by a package during storage or custody of such

semiconductor device to escape toward the outside during

5 reflowing of mount parts or components, thereby allowing

the package to increase in anti-reflow reliability.

g In accordance with the present invention, there is
provided a method of manufacturing individual
semiconductor devices by preparing an aggregated body of

10 the semiconductor devices having the above-noted
arrangements in units of wafers and finally separating it
into those chips each containing a unitary semiconductor
element. In addition, as a module with the semiconductor
device of this invention mounted therein comprises a

15 semiconductor device excellent in anti-reflow
characteristics and temperature cycle resistivity, the

- device is higher in integration density and reliability
than the prior art. The stress relax layer at this time
may be obtained by performing specified patterning

20 processes using a photosensitive resin or alternatively
by patterning a thermally hardenable resin using either
a laser or oxygen plasma. Still another methodology of
forming the stress relax layer is available, which may

include those methods which follow: patterning by print

25 techniques using either a screen mask or stencil mask,
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patterning by ink-jet techniques, patterning by optical
shaping techniques, organic deposition techniques as used
in semiconductor lead manufacturing processes, multi-
photon polymerization techniques employing
5 microelectronics mechanical systems. Also note that
letting the stress relax layer be set at 1 GPa or less in
elasticity at 25°C makes it possible to obtain superior
reliability in electrical connection between the
semiconductor element and mount substrate or board used.
10 One possible approach to dividing the stress relax
layer is to employ division methods using the patterning
techniques discussed above; another approach to such layer
division is to use a laser or the like to remove and cut
away more than one third from a top surface layer at a
15 specified location after having formed a stress relax layer
on the entire surface. In addition, various forms are
- still available as the division state covering from a
binary-division scheme for causing a plurality of bump
electrodes to be formed at a single stress relax layer to
20 an independent structure with each of such bump electrodes
being formed at the individual one of stress relax layers
involved.
An explanation will next be given of preferred

embodiments of the present invention in conjunction with

25 the accompanying figures of the drawing.
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See Fig. 1, which shows one exemplary method of
manufacturing a semiconductor device in accordance with
one preferred embodiment of the instant invention. Fig. 2
illustrates, in cross-section, some of the major process
5 steps in the manufacture of semiconductor chips on a
per-wafer basis by use of the manufacturing method of
Fig. 1. The manufacturing procedure begins with a step of
depositing by screen-print techniques an epoxy-based
photosensitive liquid resin material on the entire surface
10 of a wafer 1 with integrated circuitry (not shown) formed
thereon. After completion of such deposition, dry any
residual solvent and electrode pads 2 to thereby obtain
a film that measures 150 micrometers (um) in thickness.
Then, put a mask (not shown) on the resultant structure
15 to perform ultraviolet (UV) exposure for effectuation of
cross-link reaction at specified portions; thereafter,
B perform patterning by using an alkali developer liquid to
thereby fabricate a stress relaxation layer 3 as shown in
Fig. 2(a). At this time the electrode pads 2 on the wafer
20 are also exposed due to patterning.
The procedure goes next to a step of forming by
electroless metal-plating or metallization techniques a
copper layer on the entire surface of the wafer 1 and stress

relax layer 3, to a thickness of 10 uym. Then, for

25 patterning of conductor portions, form an electro-




710% & ()- ,510% & ()- L3 10% & ()- 11GL0% & ()-Y/10% & ()- -s10% & ()-7
8! 8" 8#828889VObCY 10% ! 10% & ()- 10% & ()-9:10% & () -y&L0O% & () - %%\DﬁPﬁm
10" F910% & () -V9999":": 7, dEbCY 10% 10% & ()-s !'10% & () -
&10% & ()-FF10% & ()-&310% & ()-Y 10% & ()-7;s;; ;" <Z<<aBbCY
10%/!'10% & ()-Y -10% & ()-Y +10% & ()-!) BlO%E"e"&f()-Y
L10% & ()-, & 10% & () - <<=>=z=====dYNCY 10@615" 10" 10"910% & ()-F
710% & ()-F ,510% & ()-F L310% & ()-F 1110% & () - ====?>q>?a?YNCY
10! 5Y%40%& ()-G yL109%& ()-'y
109&' ()-f:109%& ()-Ss 10%& ()-M &FnlO%&' () - ??@IAGX @37 YNCY
10! 8" %40%& ()- Y 109 ()- &P10%& ()- f 109%& ()- 10%& ()-! YUAO%mMmE ()-G
@ AEAXAAAAJEYNCY
deposited resist film to a thickness of 5 um; thereafter,
perform UV exposure using a mask for acceleration of the
cross-link reaction with respect to specified portions;
then, perform patterning by using an alkali developer
5 liquid to thereby remove away unnecessary copper portions
(conductive portions) by a chosen etching liquid, thus
forming after removal of the resist a conductive layer 4
as shown in Fig. 2(b). Next, use screen-print techniques
to provide an epoxy-based liquid sealing resin material
10 for fulfillment as shown in Fig. 2(c¢) for purposes of
protection of certain contact or junction portions from
external environments, which portions are between the
electrode pads 2 on the wafer 1 and the metallized
conductive layer 4. Use of such liquid resin of the
15 solvent-less type at this time ensures that any unwanted
film loss does no longer take place after completion of
} hardening process, which makes it possible to achieve
successful filling/sealing effects. Additionally, as
shown in Fig. 2(d), the resultant seal resin layer 5 is
20 subject to laser machining for defining therein cutaway
portions to thereby reduce or suppress stress forces that
can be applied to chips. It will be desirable that the
depth of cutaway portions as designated by reference

character "x" be set at a prespecified value that is greater

25 than or equal to one third of the thickness of the seal
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Next, fabricate ball-like bump electrodes 6 by solder
ball-transfer and reflow techniques at exposed portions
of the conductor sections as shown in Fig. 2(e) in order
5 to facilitate electrical interconnection with a mount
substrate or board.
Finally, subdivide the wafer into individual pieces
to thereby obtain the intended semiconductor device 10.
Turning to Fig. 3, there is shown an example with
10 electrode pads 2 formed in two opposite regions at the
periphery of a circuit type surface side of the wafer, which
diagram is a plan view of the wafer 1 that is usable in
the present invention with the electrode pads 2 being
formed thereon.
15 Fig. 4 is a diagram showing a perspective view of the
semiconductor device embodying the invention in the state
- that the sealing layer made of resin is not formed yet.
The sealing resin layer 5 is formed as indicated by dash-dot
lines. As shown in Fig. 4, the stress relax layer 3 is
20 arranged so that it is subdivided in a way corresponding
to the bump electrodes 6 or the conductive layer 4 that
is to be connected to these bump electrodes or the electrode
pads 2 to thereby minimize those stress forces being

applied to the wafer 1.

25 Figs. 5 and 6 are diagrams each showing a plan view
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of a semiconductor device also embodying the invention.
Fig. 5 shows a structure with the electrode pads 2 being
formed in two opposite regions near or around the circuit
formation surface side whereas Fig. 6 depicts a structure
5 with the electrode pads 2 formed in a single direction in
acentral regionof thecircuit formation surface. InFigs.
5-6, reference character "Y" is used to designate a groove
for subdivision, which groove is defined in the stress
relax layer 3 by cutting for removal more than one third
10 of the thickness thereof, which is for lowering a virtual
elastic coefficient or modulus of the stress relax layer
thereby reducing the stress force components as applied
to semiconductor chips. Reference character "x" as used
herein designates those slits as formed in the sealing
15 resin layer 5. In Fig. 6, the dividing groove Y is not
provided because of the fact that the positions of the
- electrode pads are center pads.
Figs. 7 and 8 show a method of forming by ink-jet
techniques a resin material only at specified locations,
20 which resin is for use in forming a stress relax layer 11
overlying the wafer 1 with a semiconductor circuit formed
thereon. Whereby, the stress relax layer 11 is formed on
the electrode pads 2 of achip or chips. Fig. 9 is adiagram

that shows a top plan view of a single electrode pad unit

25 of a semiconductor element of Fig. 8(a).
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Next, a copper film was formed by sputter-deposition
techniques to a thickness of 5um, on both a pattern surface
of the exposed stress relax layer 11 and surfaces of the
electrode pads 2 on the wafer 1; further, form a gold film
5 to a thickness of 0.5 uym so that a conductive layer 12 was
formed. 1In this case, it is possible to uniformly
fabricate by deposition the conductive layer 12 due to the
absence of any hole shapes of high aspect ratios or the
like.

10 It is also noted that as any etching treatment is not
required for the conductive layer 12, those surfaces of
the electrode pads 2 on the wafer 1 are perfectly covered
or coated with a corrosion-resistant metallic material.
Owing to this, resin sealing of pad junction interfaces

15 is generally unnecessary; however, certain resin may
optionally be filled therein for purposes of increasing

B the reliability when the need arises. Liquid resin
fulfillment using dispensers is an easy-to-use method as
it requires no masks. Since a stress relax layer obtained

20 by this method with a conductive layer attached thereto
has a convex structure of low elasticity from the wafer
surface, this layer per se will be used as an external
terminal for electrical connection to its associated mount

substrate. It is thus possible to eliminate the need for

25 bump fabrication process steps. To enhance the
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mountability, more than one ball-like bumps may be added.
Bump forming methods may include paste~printing techniques,
paste ink~jet techniques, ball transfer techniques and the
like. Finally, cut the wafer into chips each including a
5 unitary semiconductor element to thereby obtain the
intended semiconductor device as shown in Fig. 8(b).

InFig. 10, semiconductor chips 14-17 may be split into
a unitary semiconductor element (a) or those (b) to (d)
each containing a plurality of unitary semiconductor

10 elements.

Figs. 11 and 12 are examples of the semiconductor
device which are different from the stress relax layer
stated previously. In Fig. 11 a stress relax layer 19 is
formed so that it is subdivided in units of columns of the

15 bump electrodes 6 for use as external terminals.
Alternatively, Fig. 12 is one example of the semiconductor

- device with an integrated stress relax layer 21 being
finally divided. Letting a plurality of stress relax
layers be divided in this way makes it possible to reduce

20 or make moderate those stress forces with respect to
semiconductor elements thereby enabling reduction in
amount of any possible distortion occurring at such
semiconductor elements. It is also possible to facilitate

water components absorbed by a package to escape toward

25 the outside; thus, the connection reliability during
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parts-mount reflow processes may be greatly improved.
Fig. 13 shows still another method for manufacturing
the semiconductor device in accordance with the invention.
As shown in Fig. 13(a), split a stress relax layer 22 into
5 a plurality of portions to thereby ensure that vacant or
"gap" regions that are not integrated by resin materials
2, 3 arepresent even after completion of suchresin sealing.
This method is free from any limitations as to the
elasticity of a seal material used while avoiding the need
10 for cutaway processes using a laser or else, which makes
it possible to provide a manufacturing method that is
extremely high in degree of freedom.
Figs. 14 and 15 are diagrams each showing a sectional
view of a module with the semiconductor devices of this
15 invention being built on a mount board or substrate 25.
As the semiconductor devices 10 of the invention are
- excellent in anti-reflow characteristics and connection
reliability, it becomes possible to permit the
semiconductor devices to be laid out to come closer to each
20 other when compared to the prior art to thereby enable
achievement of high-integration mountability, which in
turn makes it possible to obtain an improved module of
further increased reliability.
As has been explained above in detail, according to

25 the present invention, it is possible to offer several
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advantages which follow. More specifically, it is
possible to significantly reduce the production cost and
time while providing the structure of high reliability,
by manufacturing, on a wafer with semiconductor circuitry
5 formed thereon, a structure in per-wafer size which has
both a stress relax layer for reduction of the thermal
stress relative to a parts-mount substrate or board and
one or more external terminals capable of electrically
connection with the mount substrate and then finally

10 subdividing it into individual pieces or chips to thereby
obtain the intended semiconductor device(s). Another
advantage is that use of the stress relax layer as arranged
within the semiconductor device makes it possible to reduce
thermal stress forces occurring between the mount

15 substrate and associative elements during temperature
cycling test procedures thus attaining higher reliability.

- A further advantage is that the semiconductor device is
identical in size to the semiconductor element thereby
enabling achievement of high-density mounting.

20 The present invention as disclosed and claimed herein
1s successfully adaptable for use in providing those
semiconductor devices that are excellent in reliability
of connection between semiconductor elements and a mount

substrate or board associated therewith and also in

25 high-speed signal transmission as well as in multiple-
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pin accommodatability along with high-density/high-

reliability modules which employ such semiconductor

devices.
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1. A semiconductor device comprising a semiconductor element for

formation of integrated circuitry, a plurality of electrode pads formed on an

integrated circuit formation surface side of said semiconductor element, bump

electrodes for external connection which are electrically connected to said electrode

pads through a conductive layer, and a stress relaxation layer formed between the

integrated circuit formation surface and electrode pads on one hand and the bump

electrodes and conductive layer on the other hand and being adhered thereto,

characterized in that more than one third of said stress relaxation layer from a

surface thereof is cut away for removal and in that said stress relaxation layer is

divided into a plurality of regions.

2. A semiconductor device comprising a semiconductor element, a
plurality of circuit electrodes formed on a circuit formation surface side of said
semiconductor element, external electrodes for connection with a mount substrate
and being connected to said circuit electrodes through a conductive layer, and a
stress relaxation layer adhered to the circuit formation surface of said semiconductor
element and said circuit electrodes plus said external electrodes as well as said
conductive layer, characterized in that said stress relaxation layer is subdivided into

a plurality of regions.

3. The semiconductor device as recited in claim 2, wherein a sealing

layer made of resin is formed to be in close contact with said stress relaxation layer.

4, A semiconductor device comprising a semiconductor element for
formation of an integrated circuit, a plurality of electrode pads which are formed in a
peripheral region on an integrated circuit formation surface side of said
semiconductor element, external electrodes for external connection which are
electrically connected to said electrode pads through a conductive layer, and a stress
relaxation material adhered to the integrated circuit formation surface and said

electrode pads plus said external electrodes as well as said conductive layer,
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5. The semiconductor device as recited in claim 4, characterized in that
a resin is sealed in those spaces in which said stress relaxation layer is divided into a

plurality of regions.

6. A semiconductor device comprising a semiconductor element, a
plurality of circuit electrodes formed on a circuit formation surface side of said
semiconductor element, more than one external electrode for connection with a
mount substrate, said external electrode being connected to said circuit electrodes
via a conductive layer, and a stress relaxation layer connected to the circuit
formation surface of said semiconductor element and said circuit electrodes plus said
external electrode as well as said conductive layer, characterized in that said stress

relaxation layer is split into a plurality of regions.

7. The semiconductor device as recited in claim 6, wherein a seal layer

made of resin is formed into close contact with said stress relaxation layer.

8. A semiconductor device comprising a semiconductor element
arranged to form an integrated circuit, a plurality of electrode pads formed on two
opposite sides of a peripheral region on a circuit formation surface side of said
semiconductor element, one or more external electrodes for external connection
electrically connected to said electrode pads through a conductive layer, and a stress
relaxation layer bonded to said integrated circuit formation surface and said
electrode pads along with said external electrodes and said conductive layer,
characterized in that more than one third of said stress relaxation layer from its
surface is cut away and in that said stress relaxation layer is subdivided with respect

to each conductive layer.

9. The semiconductor device as recited in claim 8, wherein a sealing
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element forming an integrated circuit, a plurality of electrode pads formed along one
direction in a central region on an integrated circuit formation surface side of said
semiconductor element, external connection bumps connected to said pads through a
conductive layer, and a stress relaxation layer adhered to said integrated circuit
formation surface and said pads plus said bumps as well as said conductive layer,

wherein said stress relaxation layer is divided into a plurality of regions.

11. A semiconductor device comprising a semiconductor chip having a
plurality of unitary semiconductor elements arranged to form an integrated circuit, a
plurality of electrode pads formed on an integrated circuit formation surface side of
each of said semiconductor elements, one or more bump electrodes for external
connection, said bump electrodes being connected to said electrode pads through a
conductive layer, and an elastic layer bonded to the integrated circuit formation
surface of said semiconductor elements and said pads plus said bump electrodes as
well as said conductive layer, characterized in that said elastic layer is divided into a

plurality of regions with respect to each of said unitary semiconductor elements.

12.  The semiconductor device as recited in claim 11, wherein a sealing

layer of resin is formed into close contact with said elastic layer.

13. A semiconductor device comprising a semiconductor wafer having
thereon a plurality of unitary semiconductor elements forming integrated circuitry, a
plurality of conductive connection portions formed on an integrated circuit
formation surface side of a respective one of said semiconductor elements, more
than one external electrode for external connection which are connected to said
conductive connection portions through a conductive layer, and a buffer material
adhered to integrated circuit formation surfaces of said semiconductor elements and
said conductive connection portions plus said external electrode as well as said

conductive layer, characterized in that said buffer material is subdivided into a
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14.  The semiconductor device as recited in claim 13, wherein a sealing

layer made of resin is formed to be in close contact with said buffer material.

15. A method of manufacturing a semiconductor device comprising the
steps of forming a buffer layer on an integrated circuit formation surface side of a
semiconductor wafer having a plurality of unitary semiconductor elements arranged
to form integrated circuitry and also having a plurality of electrode pads on the side
of integrated circuit formation surfaces of said unitary semiconductor elements in a
way such that said buffer layer is adhered to the integrated circuit formation surfaces
and said electrode pads, subdividing said buffer layer into a plurality of regions by
cutting away for removal more than one third thereof from its surface, forming on or
over a resultant buffer layer subdivided bump electrodes for external connection and
a conductive layer for use in connecting said electrode pads to said bump electrodes,
and thereafter performing subdivision in units of the unitary semiconductor

elements.

16. A method of manufacturing a semiconductor device comprising the
steps of forming a buffer material layer on an integrated circuit formation surface
side of a semiconductor wafer having a plurality of unitary semiconductor elements
arranged to form integrated circuitry and also having a plurality of electrode pads in
two opposite peripheral regions on the side of integrated circuit formation surfaces
of said unitary semiconductor elements in a way such that the buffer layer is adhered
to the integrated circuit formation surfaces and said electrode pads, dividing said
buffer layer into a plurality of regions by cutting for removal said buffer layer in a
thickness direction thereof, forming on or over a resultant buffer layer thus divided
external connection bumps and a conductive layer for letting said electrode pads be
connected to said bumps, and then performing separation in units of the unitary

semiconductor elements.

17. A method of manufacturing a semiconductor device comprising the
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steps of forming a stress relaxation layer on an integrated circuit formation surface
of a semiconductor wafer having a plurality of unitary semiconductor elements
arranged to form integrated circuitry and also having a plurality of pads aligned in
one direction in a central region on an integrated circuit formation surface side of
said unitary semiconductor elements in such a manner that said stress relaxation
layer is independent per pad, forming on or over said stress relaxation layer certain
bumps and a conductive layer for letting the bumps be connected to external
connector bumps, and thereafter performing separation in units of the unitary

semiconductor elements.

18. A method manufacturing a semiconductor device comprising the
steps of forming a low-elasticity material layer on an integrated circuit formation
surface side of a semiconductor wafer having a plurality of unitary semiconductor
elements arranged to form integrated circuitry and also having a plurality of pads on
the side of integrated circuit formation surfaces of said unitary semiconductor
elements in a way such that said low-elasticity material layer is in close contact with
said integrated circuit formation surface and said pads, dividing said low-elasticity
material layer into a plurality of regions through cutaway for removal of more than
one third of said low-elasticity material layer from a surface thereof, forming on or
over resultant low-elasticity material layer thus divided certain bumps and a
conductive layer for letting said pads be connected to said bumps, and then
performing separation with respect to each chip containing therein at least one of

said unitary semiconductor elements.

19. A method of manufacturing a semiconductor device comprising the
steps of forming a stress relaxation layer on an integrated circuit formation surface
side of a semiconductor wafer having a plurality of unitary semiconductor elements
arranged to form integrated circuitry and also having a plurality of electrode pads in
two opposite peripheral regions on the side of integrated circuit formation surfaces
of said unitary semiconductor elements while letting said stress relaxation layer be
adhered to the integrated circuit formation surfaces and said electrode pads,

subdividing said stress relaxation layer into a plurality of regions by cutting away
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more than one third of said stress relaxation layer from a surface thereof, and

forming on or over such divided stress relaxation layer certain bump electrodes and

a conductive layer for connecting said electrode pads to said bump electrodes.

20. A method of manufacturing a semiconductor device comprising the
steps of forming a buffer material on an integrated circuit formation surface of a
semiconductor wafer having a plurality of unitary semiconductor elements arranged
to form integrated circuitry and also having a plurality of electrode pads formed on
the side of integrated circuit formation surfaces of said unitary semiconductor
elements in such a way that said buffer layer is adhered to the integrated circuit
formation surfaces and said electrode pads while being independent per electrode
pad, forming on or over such resultant divided buffer layer external connection
bump c¢lectrodes and a conductive layer for use in letting said electrode pads be
connected to said bump electrodes, and then using a resin in close contact with said

buffer material to seal a necessary part of an exposed surface.

21. A semiconductor module comprising: a semiconductor device
including a semiconductor chip having a unitary semiconductor element, a plurality
of electrode pads formed at said unitary semiconductor element, a stress relaxation
layer adhered to an integrated circuit formation surface of said unitary
semiconductor element and said electrode pads as well as a conductive layer for use
in letting said electrode pads be connected to external connection bump electrodes,
and a protective coating formed on the integrated circuit formation surface of said
unitary semiconductor element while causing said stress relaxation layer to be
subdivided into a plurality of regions; and a mount substrate as electrically

connected via said external connection bump electrodes.

22. A semiconductor module characterized in that a plurality of pieces of
semiconductor devices each include a semiconductor chip having thereon a unitary
semiconductor element, a plurality of circuit pads formed on an integrated circuit
formation surface of said unitary semiconductor element, external connection bumps

connected via a conductive layer to said circuit pads, and a stress relaxation layer
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mount board via said external connection bumps.

23. A semiconductor module comprising a plurality of semiconductor
devices each including a semiconductor chip having a unitary semiconductor
element arranged to form integrated circuitry, electrode pads formed in two opposite
regions near or around an integrated circuit formation surface of said unitary
semiconductor element, external connection bump electrodes electrically connected
via a conductive layer to said electrode pads, a buffer layer adhered to the integrated
circuit formation surface of said semiconductor element and said electrode pads plus
said bump electrodes as well as said conductive layer, and an insulative material
formed on the integrated circuit formation surface of said unitary semiconductor
element to be in close contact with said buffer layer while letting said buffer layer be
subdivided into a plurality of regions, said semiconductor devices being connected

to a mount substrate via said bump electrodes.

24. A semiconductor device comprising more than one semiconductor
element forming an integrated circuit, a plurality of electrode pads formed on an
integrated circuit formation surface side of said semiconductor element, an external
connection bump electrode electrically connected to said electrode pads via a
conductive layer, and a stress relaxation layer formed to be bonded to said electrode
pads and said conductive layer plus said external connection bump electrode,
characterized in that said stress relaxation layer has an inclined structure in the
thickness direction thereof and in that said conductive layer is formed along an

inclined plane of the stress relaxation layer.

25. A semiconductor device comprising more than one semiconductor
element arranged to form an integrated circuit, a plurality of electrode pads formed
on an integrated circuit formation surface side of said semiconductor element, one or

more external connection bump electrodes electrically connected to said electrode
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electrode pads and said conductive layer as well as said external connection bump
electrodes, characterized in that said conductive layer is arranged to continuously
change in conductor width from said electrode pads up to said external connection

bump electrode.

26. The semiconductor device as recited in claim 25, characterized in that
the conductor width of said conductive layer is decreased on its electrode pad side

and is increased on an external connection bump electrode side.



