SPECI FI CATI ON Ti TLE OF THE | NVENTI ON

Sém conduct or Devi ce and Process for 5 Manuf acturing the Sane
TECHNI CAL FI ELD -~ * The present invention relates to a sem conduct or
device and a process for manufacturing it and, nore 10  particularly, to
a technique which is effective when applied to a chip size package
(Chip Size Package: CSP) type sem conductor device having a

.sem conduct or . chi p packaged on a substrate through bunp el ectrodes.
15 BACKGROUND ART ' : The BGA (Ball Gid array) type LSI package,

I n ~which a eeniconduq%géégQ%LﬁgFif gqﬁgfgis?g a flip _ chip over

a substrate by using ball-s es nounted over
el ectrodes (or pads), is. 20 frequently enployed not only as the package

for packagi ng the logic LSI having nmany I/ O (I nput/Qitput) pins
but al so as agkaggnf afi ng the nenory - LSI, because it can
be equi pped 3ﬁ?ﬁﬂ bt QﬁanﬁXEﬁ?E reduci ng the packaglng area. 25

The BGA, as d'SC|QéﬂﬂcbﬂdHéeoHODe51%é6a%ﬁ8PrB@éss for

5 Manufacturing the Same

TECHNICAL FIELD
| The present inventibn.relates to a semiconductor
device and a process for manufacturiné it and, more
10 particularly, to a technique which is effective when
applied to a chip size packege (Chip Size Package:
CSP) tYpe semiconductor device having a semiconductor

chip packaged on a substrate through bump electrodes.

15 BACKGROUND ART .

The BGA (Ball Grid Array) type LSI package,.in
which a semiconductor device'ie packaged in a flip
chip oﬁer.a substrate by using.ball-shaped bump
electfodes mounted over electrodes (or pade), is

26 frequently employed not only as the package for
packaging the logic LSI having many I/O (Input/Output)
pins but also as the package for packaging the memory
LSI, because it can be equipped with many pins while
reducing the packaging aree.

25 ' The BGA, as disclosed in USP No. 5,216,278, for



exanple, is provided with the package structure in which the chip is

nmounted by the wire bondi ng net hod over a package substrate of

pl astics having bunp - electrodes of a solider of Pb-Sn alloy on its
back 5 face and is sealed with a nold resin. Thus, the BGA
provi des a structure in which there are jointed different kinds of
menbers having different coefficients of thermal - expansion such as
t he sem conductor chip made of single crystalline 10 silicon, the
package substrate nade of plastics (or : ceram cs) or the bunp

id b i wit ' o1 f th
Gom conduct or e 38" bdbided with Und BlBhao¢ S BrERS LI o cycl o

' | NGh 4 ' 5 t he
i nted-of roc T AHE RhEP S mdeed Moy e WPEr P WSARENG Ylod
el ectrodes dusydi® & achdde IR iAtd N6F prasti4THE 1 £YPBRS ON

coefficients anong the nenbers. Thi's stress concentration may shorten
t he bunp elddtiRider® dd d BBAidde Gf PHLdE LOTBEChh Ofe s haawi | ity 20

or to cause the breakage of the bunp el ectrodes, as the case may be.
This probl emfiade ami i sealend iwich védhamolderdsip. el ectrodes have a
relatively large di aneter, because the bunp el ectrodes thensel ves
have a stress absdisg thes BGAlprdvides & struture . in Wisich hehetir@net er of
t he bunp - - 2-

are jointed different kinds of members having
different coefficients of thermal expansion such as
the semiconductor chip méde of_single'crystalline

10 silicon, the package substrate made of plastics (or
ceramics) or the bump electrédes'made of the Pb-Sn
alloy solder. As a result, if the semiconductor chip
is repeatedly subjected to the temperature cycle of
heating/cooling steps after thejBGA was packaged over

15 the printed-circuit bpard, the stress is cdncentrated
at the bump electrodes due to the differenée in the
thermal expansion_coefficients among the members.. |
This stréss concentration may shorten the bump |
‘lifetime to lower the electric conﬁection reliability

20 or to cause the breakage of the bump elecfrddes, as
the case may be. .

This problem will not be actualized when the bump

electrodes have a relatively large diameter, because

the bump electrodes themselves have a stress abSorbing

25 ability of some extent. When the diameter of the bump



el ectrodes is so snall as that of the BGA havi ng many I /O pins or the

chip size package (CSP) reduced to ' substantially the sane size as

that of the chip, . however, a serious problemarises to |ower the

stress 5 absorbing ability of the bunp electrodes. In the desi gn

of the. BGA or especially the CSP, therefore, desi gn techni ques are

required for making the I ndi vi dual nenbers of materials having

appr oxi nat e ~~ thermal expansion coefficients or for interposing such

10 a nenber in the gap between the chip and the substrate as wll
ess to el ect rodes.
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area. Then, the wafer i1s poated all over |ts_syrface with a cover
coat 5 ofayxdnbifidlawil itie df kthe Thiufp CEVEEL ESdés | S TP RS into a

- grid pattern to expose the wres to the out si de, and bunp el ectrodes
~are formed t hiesigrerof tife BGX toxr especidlily viliercsy, dikerefdpag scribe
1nes and design techniques_are requiredjéﬁr making the |
individual members of materials"having_approximate
thermal expansion coefficients or for'interposing such
10 a member in the gap_beﬁWeén the chip and the substrate
'és will damp and absorb the stress to be épplied to
. the bump electrodes. |
Japanese Patent Laid-Open No. 102466/1996 has
disclosed a process.iﬁ which the bump eléctrodes are .
15 formed in a grid shape in’the individual chip areas of
a semiconductor wafer and in which the wafer is then
divided into'multipie chips. 1In this process, first
of all, wires, as_connected'with pads formed in the
periphéral eége portion of.each'chip area of the
20 wafer, are led inside of the chip area. Then, the
- wafer is coated all over its surface with a cover coat
of polyimide or the like.: This cbver coat is opened
into a grid pattern to éxpose the wires to the

outside, and bump electrodes are formed thereover.'

25 After this, the wafer is diced along scribe lines and



divided into nultiple chips. According to this manuf act ure process,

the work of arrangi ng the bunp ~ electrodes in the grid shape inside of
the chip is performed by a wafer process so that the chips having 5
t he bunp el ectrodes can be mass- produced. Japanese Pat ent

Lai d- Open No. 283843/1989 has di scl osed a process in which the wafer
I's coated on . 1ts surface (excepting the area having the bunmp

el ectrodes) with a thernoplastic resin (e.g., 10 polynethyl nethacrylate)
for danping the stress to be applied to the bunp el ectrodes and in

whi ch the wafgqrt, . . .Ji.Ce nd, di vided Jj.nto nulti.pl e chips. This
pr:)c'ess S aggé’rﬁdfge&lﬁﬁ #‘Eﬁ%#lt%ng:hgf ag chﬁldd‘ngaﬁ'o t_thls be eaﬁ! |y 4
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package in ich the stress to be generated due to the di erence in

the therfal the bumpp@lsictrodes idan & nkaisgadddtedhi p and the

substrate is absorbed and danped by neans of a rubbery 25 el ast oner

(e.g., silcone rubapaness Patenodalids-Qen No. 283843/1989 has

74_ disclosed a process in which the wafer is coated on
its surface (excepting the area having the bump
electrodes) with a thermoplastic resin (e.g.,

10 polymethyl methacrylaté).for damping the stress to be
applied to the bump eleCtrddes and in which the wafer <
is then diced and divided into multiple’ chips. This
process is advantageous in that the packaged chip can
be easily repaired and that no bubble is left in the

15 gap between the chip and the substrate, oﬁér'the
process in which thelgap between the chip and the
substrate is charged with a resin after the chiPIWas
packaged over the substrate thiough the bump
electrodes. ' |

20 JapaneéeuPatent Laid-Open No. 280458/1992 has
disclosed an LSI package in which the stress td be
generated.due to the difference in the thermal
expansion coefficient between the chip and the

substrate is absorbed and damped by means of a rubbery

25 elastomer (e.g., silcone rubber having a modulus of



elasticity of 100 MPa or |ess) having projections on its surface, by -
sealing the chip with the rubbery el astoner. Over the surface of the
rubbery el ast oner, there are forned wires which are connected at

their -5 ends mnth t he pads of the chip and extended at their

ot her ends over the surfaces of the projections. Wen this package .is
to be nmounted over the substrate, the W res over the surfaces of the
proj ections are : sol dered to the el ectrodes of the substrate. 10
Japanese Patent' Lai d- Open No. 111473/1996 has di scl osed a BGA type
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danping the stress t erence in the -

t her mal exparéla%&aafﬂ@v@i:t the surfHEYF hagsédﬁefrate
Thi s el astoner adhered to:the surface of th hi p nmeans of an
adhesi ve, and:lté}.&-z Ratls FSridE wides anilidhcabe "FonrEcted! &‘Etf_ﬁéﬂﬁ are

el ectrically connected through conductors which are buried in the
el astome’5. ends with "th&ksadsVaf vty 4pd. ePCehde®8at Bheissued

by N kkei BP Co., Ltd. (in Cctober, 1996), has di scl osed a (wafer

| evel packaglmelpremissb‘mr vthe;ksulz&ce&mél'ahelprmwhmnger W.imha

polylnlde S“%ﬂléﬂﬁiééggg is to be mounted over the substrate, the
wires over the surfaces of the projections are
soldered to the electrodes of the substrate.

10 Japanese Patent Laid-Open No. 111473/1996 has
disclosed a BGA type package in which there is
interposed between a chip and bump electrodes an
elastomer of low elaSticity (e.g., syloxane polymer
having a glass transition temperature of -50 °C or

15 | less) for damping the stfess fo be generated due to
the difference in the thermal expansion coefficient
between the chip and the substrate. This elastomer is
adhered to the surface of the chip by means of an
adhesive, and the pads of the chip and the bump

20 electrodes are electrically connected through
conductors which are buried in the elastomer.

"Nikkei Micro Device" (pp. 92 to 98), as issued
by Nikkei BP Co., Ltd. (in October, 1996), has
disclosed a (wafer level packaging) process in which

25 an elastic resin'layer and a polyimide subsfrate layer



-5- : are lam nated on the surface of a wafer so that bunp
el ectrodes are connect ed over Cu wires forned over the pol yi m de
substrate | ayer and in which the wafer is . t hen diced to manufacture
mul tiple chip size packages 5 (CSP). = The pads of the wafer and the
wires of the pol yi m de substrate | ayer are electrically connected

t hrough | eads or bonding wires which are buried in the- el astic resin
-layer of the chip surface.’ Japanese Patent Lai d- Open No.

77138/ 1990 has 10 di scl osed a technique for danping the stress to be

applied to bggat Fhfighatdas ool +f CQhE'faP:\é SACULE so s thldﬂtﬂm

el ectrodes an ectrodes o substrate n hellcal

wres (as CaEP%@t&Baesma?cEOconnectE@a@%"e)r QY Wi rfd}&.eta QRAUL itafe OF 2
free 15 ormability in all directions including horizontal and

vertical dirg 1yt.amdeTBalolguzcilzaeel gagerdadd AN RMidh the wadfdy N ing a
plurality of d| ferent kinds of netal : films over the substrate by the

sputtering meheaddibgd to mamufhictgriehand vigila dhilprwiize pdokdges patterns
and by 20 llifting off the netal filmof the | owernost. |ayer.

USP No. 5, 47¢C8P) .hatheli paflosefl theewafiequendnthe wirehi ofi &heire i s bonded
at its two ends on a conmon pad of a chipto forma Iooped proj ection
to package apolyimidensubstreter layey erse elenircedly wcenneptade 25

projection. |In another node of this Laid-Open,
through leads or bondlng wires which are buried in the

elastic resin layer of the chip surface. -
Japanese Patent Laid40pén No. 77138/1990 has
10 disclosed a techhiéue for damping the stress to be
applied to bump electrodes_of a chip, by connecting
the bump electrodes and the electrodes of'a substrate
through thin, helical wires (as called the "micro'
leads") having spring properties or a free
15 deformability in all'directions‘including ho;izontal
and vertical direction. The micro leads are formed by
lamihating a plurality of different kinds of metal
films over the substrate by the sputtering method, by
etching these metal films into helical patterns.éhd by
20  1lifting off the metal film of the lowermost layer.
USP No. 5,476,211 has disclosed a technique in
which a wire is bonded at its two ends on a common pad
of a chip to form a looped brojection to package a
semiconductor chib over a substfate thrdugh the

‘25  projection. In another mode of this Laid-Open,



-6- : noreover, the wire is bondéd at its. one end over. the

pad and is then forned in its entirety into an S-shape .or ‘a straight
shape so that its other end side is connected with the substrate. 5
Japanese Patent Laid-Open No. 177434/.1988 has . discl osed a packagi ng
structure in which helical, conductive springs are formed al toget her
over an I nsul ati ng sheet and having a height no |arger than t he
m ni nrum transverse size are sandw ched between a 10 bunp el ectrode
fornmed over the pad of a chip and a substrate. The conductive springs

are fornmed b et a r _th 0 | eet
adhered to t RETERYEGF At :%ﬂg sﬂ'gg?ig bbﬂ?fam g-'eq';nédl&%e €l %vt%y x at their
ends on the [Qgu | t CRQIdi | uct ure,
. the indivi dugﬁa afilf Ega El%?aggsrﬂn% aﬁp(ict}rsglelﬂt%;&%‘ c#?&??gﬁ@;égla%%ned in

their height 6r‘eae§tiralgn%uahta2§ gohdhat WAENWhehd side tifie chips are
packaged over the subsfrate result, all the chips can be held

in cl ose contaghected wiithhtheCebstgaleat e mhen this cooling plate is

arranged on the back faces of the chips. - Japanese Pat ent
Lai d- Gped No. 1297apahesé Patent Laidi-Oplemsatd.a 1HM434/dA88 dexkage in which
the step of assenbling a package after a wafer was divided into

disclosed a packaging structure in which helical,
conductive springs'are_formed altogether over an
insulating sheet and having a height no larger than
the minimum transverse size are sandwiched between a

10 bump electrode formed over the pad of a chip and a
substrate. The conductive sprinés are formed by
etching a Cu alloy or the like over a thin sheet
adhered to the insulating sheet of polyimide and are
fixed at their ends 6n the insulating sheet.

15 According to this packaging structure, thé individual
back faces of é plurality of chips can be aligned in
theirlheights even if a substrate has a warpage when
the chips are paékaged over the substrate. As a
result, all the chips can be_held in close_contact.

20 with é cooling plate'whén7this cooling plate is |
‘arranged on the back faces of the chips.

Japaﬁese Patent Laid—Open No. 129772/1997 has
disclosed a chip scale package in which the step of
assembling a package after a wafer was divided into

25 chips is eliminated by using the back face and side



.25 chips is el i i nat ed by using the back‘face and side

-7- _ _ faces of a chip as a portion of the package and by
‘using a passivation filmcovering the el ement formng face of the.
‘chip as a portion of the package. This - package i s manufactured by
covering the individual 5 chip areas of the wafer with a two-I|ayered
passi vation filmand by arrangi ng el ectrodes for connecting bunp
‘el ectrodes thereover in a grid shape. The individual el ectrodes are
el ectrically connected with the - correspondi ng pads through through

hol es, whi ch @r f.Qys . isngh t v.at A film and
through wi re.sf%\ﬁsck%arae %{Fn%(?béévgr thlﬁ-éﬁrﬁw%a pa@si%@a‘%i on film The
vaf er is subjgGhRdad Had¥ivation SN LdverHRg %ﬁ@@ﬁ:&ﬁ%ﬁéhﬁhﬂra 5

burn-in test, efore being divided into chips by dicing. Af
this, the bumacel eF AP Thie BPRN§RIAA oM (J¥ e packadd £ctihdges of each
chi p. Japanese Patent Laid-Open No. 250498/ 1996 has

di scl osed a tpackaigguds masufidctiured dyedoveemqrithe individuwad at
predeterm ned positions of wires led out™ 20- from pads w thout being
restrict&d byhtilpe apesist iofh thre wafer suiddi iy wiotlayerett pagsiwition| ed out
. fromthe pads are covered on their surfaces with a layer insulating
| ayer of photiddansind by jgaBAnging &l eagtwoder fammpeonnecting bump
electrodes thereover in a grid shape. The individual
| electrodes-are.electrically'éonnected with the
éorresponding pads through through holes, which are
10 formed by opéning the upper passivation film, and
th:ough wires which are formed over the lower
Ipassivation film. The wafer is subjected in this
state to tests for its function or a burn-in test,
before being divided into-éhiﬁé by dicing. After
_15 this, the bump electrodes are connected with the
electrodes of each chip.
Japanese Patent Laid-Open No. 250498/1996 has
disclosed a technique in which bump electrodes are
formed at predetermined positions of wires led out
20 from pads without being restricted by the position .or
spacing of the pads. The wires led out from the pads
are covered on their surfaces with a layer insulating
layer of photosensitive polyimide so that the buﬂp

electrodes are formed through a conductive layer over

25 the wires which are exposed from the openings formed



el ectrodes are fbrned t hrough a conductive | ayer over 25 the wires which

are exposed, fromthe openings forned : - 8-
in the layer insulating |layer. According to this structure, the bunp
el ectrodes can be fornmed to an ‘arbitrary height so that the bunp
lifetime can be prol onged by suppressing the thermal fatigue of the

5 bunp el ectrodes, as m ght otherw se be caused due to t he
difference in the thermal expansion coefficients between the chip and
t he substrate. We have exam ned in various nanners both the

sem conduct or device of the prior art, . in which the 10 sem conduct or

- chips are flimp-tie dapekageshlavieing hbayer. Mxdmatdiaige tiy tlsisng t he

af orenenti oned bunp el ectrodes, and the process for manufacturing the
seni conduct ggtructurejevthe bump electrodes car bentowmedsPosanpucture
having a structure capable of effectively danping and 15  absorbing the
stress, as AgMtATERRLGhEsS0 that the hupp: bifehingcCRBnBel ect r odes due

to th diff in the thermal i o tfciept bet
the chip an®HHPMRRL Mk BPRREFSiDd cthe Phermal fatignral BPPng the cop |
struct ur c;ﬁ;é@éeéfééﬁgﬁﬁééoﬁés mf%&td%%Q%fQ%QQJS&tﬁgﬁséﬁedﬁQVEBt'0” 's to

_provide Vpe semton evi cé having a structure

capabl e of q{ﬁé(ﬁif’fgﬁ’em:{'%ﬁé'dtﬁ@fﬁéfi@Qpéﬂﬁ_on coefficients
between the chip and thé.substrate. | .
We have examined in varioué ﬁanners-both the
semiconductor device of the prior art, in which the -
10 semiconductor chips are flip-chip packaged over the
substrate by using the aforementioned bump eléctrodes,_
and the process for manufacturing the semicoﬁductor
device, -and have found 6ut a novel CSP structure
having a structure capable of effectively damping and
15 absorbing the stress, as might otherwise be
concéntrated on the bump electrodes due to the
differeqée in the thermal expansion coefficients
between the chip and the substrate, and a process for
manufacturing the CSP structure at a reasonable cost.
20 An object of the invéntion is to provide both a
CSP type semiconductor device having a structure
capable of effectively damping and absorbing the
.stress, as might otherwise be concentrated on the bumb'
electrodes, which are the junctions of the

25 semiconductor chip and the substrate, due to the



.stress, as mght otherw se be concentrated on the bunp el ectrodes,
which are the junctions of the 25 sem conductor chip and the substrate,
due to the. ' -9- _

di fference between the thernmal expansion coefficients of the two, and
a technique for manufacturing the sem conductor device at a
reasonabl e cost. The af orenenti oned and ot her objects and nove

5 features of the invention will becone apparent from the foll ow ng
description to be made with reference to t he acconpanyi ng draw ngs.

DI SCLOSURE. Cf; Heer bVENLfReeOthe therfE e4phAsabilcouds iglichtd i nventi on
di scl osed erein w be briefly summarized 1 n the foll ow ng.

Accor di ng togEhgnen¥@Bli aid hheeehhigReCYodehadufacturd®y apeduct or device
in which an el astonmer of |ow elasticity for danpi ng and absorbing a

stress, as gbmicHhdlittorhdeviee At aoreasbhableé eoshnp el ectrodes, is
formed over the principal face of a sem conductor chip _ and in which
wi.res connected wrhe afdsementliededuantioother obvjectishandpmevelace of the
el astomer through through ° holes formed in the elastoner and are
connect el at featuresheifr thaeismengdoni wid lnwberomee appareste finoddes.
There is provided anot her sem conductor device, in :

the following description to be made with reference to

the accompanying drawings.

DISCLOSURE OF THE INVENTION
10 The representatives of the invention disclosed
‘herein will bé'briefly'summarized in the following.

' According to the invehtion, there is provided a
semiconductor device in which_an elastomer of low
elasticity for damping and absorbing a stress, as

15 might otherwise Ee concentrated on bump electrodes, is
formed over the principal face of a semiconductor chip
and in which wires connected with pads are led out to
over the upper face of the elastomer through.through
holeéﬁiormed-in the elastomer and are'¢onnected at

20  their one-end portions with the bump electrodes.

There is prpvided another seﬁiconductor device, in
which the wires, as led out to upper face of the |
elastomer are forméd in a curved pattern so that the
-stress to be concgntrated.on the bump electrodes may

25 be absorbed and damped by the elastic deformhtion of

- 10 =



which the wires, as led out to upper face of the el astonmer are forned
in a curved pattern so that the stress to be concentrated on the bunp
el ectrodes may 25 be absorbed and danped by the el astic deformation of

- 10 - : t he el astoner and by the extension and contraction
of the wires. : According to the invention, there is further
provi ded a process for manufacturing a sem conductor 5 device, in which
the step of assenbling a package is elimnated by performng the
steps up to the connections of the bunp el ectrodes with the wires by

f ] | £ 04 in this
2t ate an?sﬁgﬁq%ﬁfﬂ% %?‘g 2{ z;ﬁ% %’%/ﬁ?én{g&l (i%lé h?%%%v\g?%#b? n?% chi ps.

The sunmary afhd kg ddg/ention, as discl osed . herein, will be item zed
in the foll ow ng. 1. . In a sem conductor device of the invention, an

el astoner |ayer | adcortEthwy theplifividntion/ tHére BEMF@OFKEt Or el ements
and bondi ng pads, which are formed over a plurality of chip areas of

the princi palprovided ac @ruicesss efurr amtirfart uweimf .a aehivomietesst r odes are
el ectrically connected at their one-end portions with - said bonding
pads t hr Sugh devigegh imombsiadpdhed streps 2 f asiEmbleiras tapaclkege ais t heir
other end p°2f£%§%£¥é§"ﬂg gziforming the steps up to the
‘connections of the bump electrodes with the.wires'b§ a
wafer process, by performing a testing of the burn-in
in this state and.éubSequently by dicing and dividing
10 the ﬁafe; into chips.
The summary of the_invention, as disclosed
herein, will be itemized in the-follbwing.
1. Ih a semiconductor device of the invention, an
elastomer layer is formed over a'plurality of
15 semiconductor élementé and boﬁdiﬁg pads, which are
formed over a plurality 6f chip areas of-the principal
face of a semiconductor wafer, and bump electrodes are
electrically connected at their one-end portions with
' said bonding pads through through holeé opened in said
20 elastomer and at their other end portions with wires
arranged over said elastomer layef.
2. The semiconductor device of the invention is a
chip size péckage type semiconductor device:having
semicqnductor chips obtained by dividing the chip area .

.25 of the semiconductor wafer.

- 11 -



arranged over said el astoner |ayer. 2. The seni conduct or -devi ce of
the inventionis a chip size package type sem conductor device having
sem conduct or chi.ps obtai ned by d|V|d|ng the chip area 25 of the

sem conduct or wafer. 3. In the sem conductor device of
the invention, a protective layer is forned on the side faces of said
sem conduct or chi p. 4, In the sem conductor device of the

i nventi on, 5 said wires are fornmed over one face of an insulating

tape jointed to the upper face of said elastoner | ayer, and said

W res and sapd boﬁﬂiﬂﬁepégﬁ166ﬁductor ﬁb%&bé'%%' 599%&%ﬁﬁﬁﬁnfh%Pugh AU

bunps JOInted to upper- faces of sai I Nng pads . I n

the sem condggbpbctevbCeagbrt B8 FBYRBH O the side Haded Iotfy s@fldstages of
Au bunps are jointed over said .bondi ng pads. In the

sen conduct ogefigé¥baduétotrheni ventlon : said Au bunps are sealed wth
aresinfilled in the. 15 t hrough hol es of said el astoner | ayer. 7.
In the sem cénductar tievsemicbntlhetomv deviice, of the dmvendliamst,oner |ayer is
made of either a . phot osensi tive resist applied to the principal face
of - 5sai dagddnivivedusrer foumed ovex pinet dacesiofi wa finsmlating adhered to
the principal face of said sem conductor waf er . '
tape jointed to the upper face of said elastomer
layer, and said wires and-sald.bondlng pads are
electrically connected'through Au bumps jointed to the
upper faces of said bonding pads.
10 5. In the semiconductor device of the invention, a
plurality of stages of Au bumps are jointed over said
bonding pads.
6. 1In the semiconductor device of the invention,
said Au bumps are sealed with a resin filled in the
15 through holes of said elastomer layer. |
7. In the semiconductor device of the invention,
said elastomer layer is made of either a
- photosensitive resist applied to the principal face of
said semiconductor wafer or a photosensitive film
20 ~ adhered to the principal face of said semiconductor
wafer.
8. In the semiconductor device of the invention,
said elastomer layer has a modulus of elasticity of 1

to 5,000 MPa.

25 9. In the semiconductor device of the invention,

- 12 -



8. ‘I'n the sem conductor device of the invention, sai d el astoner

| ayer has a nodulus of elasticity of 1 .~ to 5,000 MPa. 25 9. I n
the semiconductor device of the invention

- 12 - said el astonmer layer has a nodulus of elasticity
of 1 to 1,000 MPa. 10. In the sem conductor device of the -

I nventi on, said el astonmer |ayer has a nodulus of elasticity of 5
about 1 to 500 MPa. 11. In the sem conductor device of the invention,
said el astonmer layer has a filmthickness of 0.005 to - 0.15 mm

12 In the sgHyGoRductBhelcxhierohakna nBAGIREORE eidstitdly By omer

| ayer has a ness o
sem conduct ogq dgvbgg ﬁﬁaghe i nvention, said el astoner |ayer has a
filmthickness of 0.1 nm 15 - 14. In the seniconductor

device of thegoi,nvest taa, semlconaabdo&uaavqb@cbﬂfo%% Hawvent ig@gci ng | arger
t han t hat of sai d bondi ng pads. . 1n the sem conduct or

devi ce of thgalidvelhs@bmer 1ayesahdsehammmsl afclelaat iz uyndd at ed
surface. 20 16. In the sem conductor device of the invention,
' 5 about 1 to 500 MPa.
11. In the semiconductor device.of.the invention,
said elastomer layer has a film thickness of 0;005 to
0.15 mm.
12. In the semiconducto;{device of the invention,
10 said elastomer layer haé a film thickness of'0.01 to
0.1 mm.
13. 1In thé semiconductor device of.the invention,
said elastomer layer has a film thickness of 0.02 to
0.1 mm. | |
15 14. 1In the semiconductor device of the invention,
said bump electrodes have a épacing larger than that
.of said bonding pads.
'15. In the semiconductor device of the invenﬁion,
said elaétomer layer has an undulated surface.
20 16. 1In the semiconductor device of the invention,
| said elastomer layer in the vicinity of said bump
electrodes have slits.
17; In the seﬁicpnductor device of the invention, the
wires arranéed over said elaétomer layer aré formed'at

25 least partially to have a qurved pattern.
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said elastoner layer in the vicinity of said bunp el ectrodes have

slits. 17. In the sem conductor device of the invention, the
wires arranged over said elastoner layer are formed at 25 | east ,
partially to have a curved pattern. _ _ - 13 -
18. In the seniconductor device of the invention, t he W res arranged

- over said elastoner |ayer are fornmed at Ieast partially to .have a
plurality of wres. 19. In the sem conductor device of the invention
the = 5 wires arranged over said elastoner |layer are oriented at a

[ b | ectrodes
connect 64 vi i saitl it S dld e | R d Bne ipyepbioiereiang ( ne

f | ea are
10 %) onger ohrds arrandd S HEYS e AR HAYLL and! fofilld 2822, ©
chip area. ]east?(pardi¥1966%% fﬁvé@%ﬁfﬁd{&%ﬂ? S SeMEgonduct or

device of the invention, conprising: orm ng an el astoner | ayer

over a pluralligy aofn the sefEcHRRBLEPOdR RV @y ME‘ﬂo!Fadl?hevm' ch

are + formed in a plurality of chip areas of the principa face
of a senBcondiintesr amfarged over (83)id fell48tuen sy hoteopveitedi d
bondi ng pads or the el ectrode wires which are electrically connected

at a right angle with respect to the dlrectlon joining
the bump electrodes connected with said wires .and the
center of said chip area, and the wires arranged at
the peripheral edge portion of said chip area are
10 longer than the wires arranged at the center portion
of said chip area. | |
 20. A process for.manufacturihg alsemiconductor
device of the invehtion, comprising:
(a) forﬁing an elastomer layer over a plurality of
15 = semiconductor elements and bonding pads, which are
formed in a plurality of chip areas of the pr1n01pal
 face of a semlconductor wafer;
(b) forming through holes over said bonding pads'or
the electrode wires which ére eléctriéally connected
20 .with said bonding pads, by opening said elastomer
layer; |
(c) forming wires to-be-electrically:COnnected at
their one-end portions with said bonding pads_through
said through holes and to be arranged at their other

25 end portions over said elastomer layer; and

- 14 -



.20 ‘with said bonding pads, by opening said el astoner-: | ayer;

(c) formng wires to be electrically connected at their one-end
portions with said bonding pads through - said through holes and to be
arranged at their other 25 end portions over said el astonmer |ayer; and

- 14 - (d) connecting bunp electrodes with the other end
portions of the wires arranged over said elastomer | ayer. 21. A
process for manufacturing a sem conductor 5 device of the invention,
conpri si ng: (a) formng an el astomer |ayer over a plurality of

sem conduct ofq ¢! €g5hhac20tyAilh 1918865048l GBe Ene otneOlHBd |0 a

pIurallty of *chip aréas o rinclpa ace o a sem conduct or

waf er; ?&Ph ' 8k nenbhurel Bekangeucbved dakandiagtoads o the
electrode Wi Ich are electrically Connected wi th said bondi ng

pads,. by opgsyéeg.said el astoner | ayer; (c) jointing an
I nsul ating tape having wires on its 15 ‘one-face to the upper face of said
el astomer | ager tA processofivEchahhfaoctardéng posemdosnductaird wires and

sai d bondi ng pads electrlcally through sai d t hrough holes and

' 5 device of the invention, comprising:

(a) forming an elastomer layer over a plurality of
seminonductor elements and bonding pads, which are
formed in a plurality of_chip areas of the principal
face of a'semiéonductor'wafer; -

10 (b) forming throngh holes over said bonding pads or
the electrode wireé which are eiectrically connected
with said bonding pads,. by'opening said elastomer
layer}

(c) Jointing an insulating tape having-wires on its

15 one-face to the-upper:face of said elastomer 1ayer to
connect the_oné-end pdrtions of éaid wires and said
bonding pads electrically through said through holes;
and | | | |
(d) connecting bump electrodes with the other end

20 portions of the wires arranged over said elastomer
layer.

22. The semiconductor device ménufacturing process of
the-invention further compriéing: dicing and dividing
the chip areas of said semiconductor wafer into

25 semiconductor chips..

...'15_:



(d) éonnecting bunmp el ectrodes with the other end 20 portions of the
W res arranged over said el astoner : | ayer. 22. The

sem conduct or devi ce manufacturing process of
conpri si ng:

wafer into

the invention further conprising: nmaking a test prior

the invention further

di cing and di vi di ng the chip areas of said sem conductor

25  sem conductor chi ps.

15

23. The sem conductor device manufacturing process of

to dicing and

dividing said chip areas into said - sem conductor chips, to classify

sai'd pluralitys of phed sepfilidhdd AL A TR A AL ARG Ty ones.

24. The sem conduct or device manufacturing process 0

“further. co il {6y s eVy P S It of the
MpRhe GivelrdliBn Eudrthese dénip¥ising: z@ét%ixgqao%wﬁééto f%fﬂg'r

Wi res arranged over said: - elastoner layer, t the (
10 adiisly amd dEivEdine $d4id e efaadds/ eiddo Sl t esting.
25. The sem conduct or devi.ce manufacturing process of
further conpsiemicgndurtamgehsipst,s tion dlessify said plivaedlf
waf er at the boundary of -said chip areas,
form ng 515 chipoagsasy dntey mon-defegitive jamd defectidfe ohgwocess for

chi p areas

of said sem conduct or

se of the

the invention
e@Pr back face

and

manuf acturing a sem conduct or devi ce of the invention, conprising:

10

15

20

25

4. The semiconductor device manufacturing process of
the invention further comp:ising: formihé a fuse using
at leaSt a portion of the wires arranged pvér said
elastomer layer, to blow the fuse of the chip areas

which -are determined to be defective by said testing.

25. The semiconductor device manufacturing process of _

the invention further domp;isihg: forming slits in fhe
principal'face or back féce_of said semiconductor
wafer at the boundary of said chip areaé, and forming
protective layers in said slits.

26. A process for manufacturing a semiconductor

~ device of the invention, comprising:

(a) forming a plurality of semiconductor elements and
a plurality of bonding pads over the individual
principal planes of a plurality of chip areas defined
by scribe lines; o

(b) forming'an.elaétomer layer over the principal
faces of said plurél chip areas;

(c) "forming through holes in said elastomer layer at

positions, as correSponding to said plurality of

- 16 -
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(a) ‘formng a plurality of sem conduct or el ements and a plurality of
bondi ng pads over the individual 20 principal planes of a plurality of

chip areas defined by scribe lines; (b) form ng an el astomner
I'ayer over-the principal faces of said plural chip areas; (c)
form ng through holes in said elastoner layer at 25 positions, as
corresponding to said plurality of : _ - 16 -
bondi ng pads, individually in said plurality of chip ar eas; (d)
form ng such conductive layers individually in said plurality of chip

areas whi ch Bl SLTEdas! 1181 1a8a11 980 RY 1 HOPALANT1 YR O pdp®! st OTer

| ayer and err o I'ONS
correspondi ng-gpes of said bondi ng pads through sai d t hrough hol es;
(e) forming bunp €l ectrodes individually in said 10 plurality of chip

areas as whi ggy arfofﬁﬂﬂécéﬁéh%éﬁductlvet hayers- ¢Adiv9atally @h said
conducti ve Iayers and (f) cutting sald sem conduct or “waf er al ong

sai d seéaideplupgsity 6orohopesaress whiohi pek foefed at thefhurality
of sem conductor chips having said el astoner 15 | ayers, said conductive
~layers ahd sene-éndpportionel everosaid elastomer layer and
| connected'at their other end portions with the
. corresponding ones of said bonding pads through said
through holes;
(e) forming bump electrodes individually in said
10 plurality of chip areas as which are connected_with
the one-end portidns of said COnductive layers; and
(£) cutting said semiconductor wafer along said
scribe lines to form over its principal face a
plurality of semiconductor chips having sai& elastomer
15 layers, said conductive 1ajers and said bump
eleétrodes.
27. A semiconductor'deviCe maﬁufacturing process of-
the invention, wherein said elastomer layer is formed
of a photosensitive film, and said through holes are
20 formed by the photclithography_technique and the
etching technique. |
28. A semiconductor device manufacturing proéess of
the invention, wherein the step (d) of forming said
conductive layers includes: forming Au bump electrodes

25 over said bonding pads; and forming a wiring layer

- 17 -



27. A sem conductor device manufacturing process of _ t he invention,

wherein said el astoner layer is forned - of a photosensitive film and
said through holes are 20 formed by the photolithography technique and

t he et chi ng techni que. 28. A sem conductor device manufacturing
process of t he invention, wherein the step (d) of formng said

conductive layers includes: fornmng Au bunp el ectrodes 25 over said
bondi ng pads; and formng a wiring |ayer . -
17 - over said Au bunp el ectrodes. 29. A

sem conduct or device manufacturing process of ~ the invention, wherein
the step (d)owérfsaidniushunp electrodescti ve | ayers .includes; forning a
netal |ayer all 5 over the surface of said el astoner |ayer including

t he i 29 desA ofenicondneboyhdavies: manufagkuraggarRPeeRg§ of | ayer
by patterning said netal Iaéﬁr. ) BRI EF DESCRI PTI ON OF THE DRAW NGS
10 Fighellmge%tﬁ%?sp ereinFR% 8ker &dhi e5ngREMIPY said ey ce
according to one enbodipent of .the inventi.on, Fig. 2.Ls a
section of t%%néﬁﬁfg%ﬁdﬂ%¥%¥sd%%?ﬁ%?es' Eofing ?iﬂ?t§11§a¥g§e84'on of the
sem condiict of, devi £ e surfac?agkagggd°¥fﬁs@oﬁHPsi5§E§;inéiuding tng' 9- 4 1S
a perspective VvIiew show ng the upper .

' insides of said through holes; and forming a wiring :

layer by patterning said metal layer.

BRIEF DESC_RIPTION OF THE DRAWINGS_

10 Fig. 1 is a perspéctiVe view-of'a semiconductor
device according to one embodiment of the ihvention;
| Fig. 2 is a section of the seﬁicohductor device;

Eig. 3 is a secﬁion of the semiconductor device
packaged over a substréte;

15 Fig. 4 is a perspectivé view showing the uppér
face of an insulating tape or a ﬁember constructing

- the semiconductor device; | |
| Fig. 5 is a perspective viéw showing the lower
face of the same insulating tape; |

20 Fig. 6 is a top plan view showing a prdcess-for
manufacturing a semiconductbr'device according to one

. embodiment of the invention;
Figs. 7 to 18 are sections showing the process'
fo:_manufactﬁring the semiconductor device according

25 to the embodiment of the invention;
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.face 'of an insulating tape or a menber constructing t he sem conduct or

devi ce; Fig. 5 is a perspective view showi ng the | ower

face of the same insulating tape; 20 Fig. 6 is a top plan view
showi ng a process for manuf act uri ng -a sem conduct or devi ce accordi ng
to one enbodi nent of the invention; - Figs. 7 to 18 are
sections show ng the process for manufacturing the sem conduct or
device according 25 to the enbodi ment of the invention;

- 18 -- ' Fig. 19.is an overall flow diagram show ng

t he rocess r pgnufac uLl e ] 0 LG+ ' .
accordi ng Po t he gnﬁbd?ﬁé% %% %kggﬁ%geﬁiﬁghggggggh Ehg%&b%ggpezo to 23 are

sections of ﬁfaaaeedfsiﬁg%.an%gaeemﬁgr 2REe0LEnABohAuBLRS detled ments of the

i nventi on; IS a pérspective view of ‘a sem conduct or

devi ce accor g88rfi9ngnebheheceiBeamBhtObE! BBe inventh¥antion; 10 _
Fig. 25 is a section of the sem conductor device according to said

anot her enbodi menyigé.the t6veBt ape; sections of Eefiicdhdustarper spective
view of a sem conduct or devi ce according to anot her enbodi nent of the
i nventi of; devices according to other embodiments of the
' invention;
Fig. 24 is a perépective view of a semiconductor
device according to another embodiment of the
invention; .

10 - Fig. 25 is a secfion of the semiconductor device

according to said another embodiment of the invention;

Fig. 26 is a perspective view of a semiconductor
device according to another embodiment of the
invenfion;

15 . Fig. 27 is a section of the éemiconductor device
according to said another embodiment of the invention;

Fig. 28 presents top plan views showing the |
patterns of wires or membefs constructing the
semiconductor deviée;

20 Fig. 29 is a top-plan view showing a process for
manufacturing the semiconductor-device according to
said another embodiment of the invention;

Figs. 30 to 38 are sections'showing the process
’fo: manufacturing the semiconductor device adcording

25 = to said another embodiment of the invention;

- 19 -



devi ce according 25 to said another enbodi nent of the invention;

- 19 -

sem conduct or deV|cgs accoralng to ot

i nventi on;

sen1conductoreﬁeV|ce according to another

I nventi on;

10

15

20

25

d fb93re3 eé%?i nég %h%w?‘?@t lons show ng

dine of the
iconduckb®: dé%lbésaa&esra gnﬁgepﬁgggwbﬁﬂoalménﬁf

.15 Fig. 27 is a section of the sem conductor device accordi ng
to said anot her enbodi nent of the invention; Fig. 28 presents
top plan views showing the patterns of wires or menbers constructing
t he sem conduct or device; 20 ~ Fig. 29 is a top plan view
showi ng a process for manuf acturi ng the sem conduct or devi ce accordi ng
to sai d anot her embodi nent of the invention; Figs. 30 to 38
are sections show ng the process for manufacturing the sem conduct or

of the invEh#iofi i s a section showi ng the seni conduct or
devi ce accordlng to said anot her enmbodiment of the I nvention;
Fig. 43 is a sectfFog.showisgaatepnptandevdiear showingdavi ce accordlng to

anot her enbodi nent of the I nventi on; Figs. 44 to 48 are
sectlonsSshonemgcanduotessdévuce accordlng to another embodiment

of the invention;

Fig. 42 is a section showiﬁg the semiconductor
device according to said another embodiment of the
inventidn;

Fig. 43 is é section showing a semiconductor
device according to another embodiment of the

invention;

10

Figs. 44 to 48 are sectlons showing a process for

'manufacturlng the semlconductor device accordlng to

- said another embodiment of the invention;

Figs. 49 to 51 are sections showing semiconductor
device according to other embodiments of the
invention;

Fig. 52 is an enlarged top plan view showing a
wiring of a semiconductor device aécording to another
embodiment of the invention;

Figs. 53 and 54 are sections showing methods of
testing the semiconductor device according to other
embodiments of the inﬁention; |

Fig. 55 is a top plan view showing a

- 20 -



" manufacturing the sem conductor device according to 15 sai d anot her
enbodi nent of the invention; - Firgs. 49 to 51 are sections show ng
sem conduct or devi ce according to other enbodi nents of the

i nventi on; Fig. 52 is an enlarged top plan view showing a 20
wiring of a sem conductor device according to another enbodi.mrent of
the i nvention; Figs. 53 and 54 are sections show ng net hods of
testing the sem conductor device according to other enbodi ment s of
the invention; 25 Fig. 551is a top plan view show ng a

- 20 - semicoPduﬁtorsﬁg%ieadﬂﬁﬁeidﬂﬁﬁ'Q% ﬁﬁ%@h@kn@mbgdim%hﬁer

enbodi nent e 1 nvention; . I's an enlarged top
pl an view shgyi gHedinvent¥bhi;ng of the sen1conductor deV|ce according to 5
anot her enbodi ment of the inventidn; and Figs. 57 and 58 are

sections show ng M?LHQGOES an en&aﬁgéandugpt plageviieks shotdndg @g t o ot her
enbodi nment's the invention. - 10 BEST MODE FOR CARRYI NG QUT THE

| N\VENTI ON  wiring ofThbhei semitonductbl Hevdeecaickeddingdebai |l in
connection with its enbodiments with reference to the
" 5 another embodiment of the invention; and
Figs. 57 and 58lare sections showing wiring of
semiconductor devices according to other embodiments

of the invention.

.10 BEST MODE FdR CARRYING OUT THE . INVENTION
The invention will beldeséribed in detail in
- connection with its embodiments with reference to the
accompanying drawings. Here, throughdut the drawings
for explaining the embodiments, the members having
15 identical_fﬁnctions will_be desiénated by the common
reference numerals, and their repeated descripﬁion
will be omitted. | |
mbodiment 1
Fig. 1 is a perspective view showing a CSP kghip
20 Size package) according to this embodiment; Fig. 2 is
a section'of the CSP; and Fig. 3 is a section of the
CSP which is packaged over a printed-circuit board,
The CSP of this embodiment is constructed to.
mainly include: a semiconductor chip 1; an eléstomer 2

25 cévering the principal face (or element forming face)
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_éccoﬁpanying drawi ngs. Here, throughout the draw ngs for explaining

t he enbodi nents, the nenbers having 15 I dentical functions wll be

desi gnat ed by the cormmon ref erence nunerals, and their repeated
description = wll be omtted. Enbodi ment 1 Fig. 1is
a perspective view showng a CSP (Chip 20 Si ze Package) according to
this enbodinent; Fig. 2 is a section of the CSP; and Fig. 3 is a
section of the CSP whi ch is packaged over a printed-circuit board.
The CSP of this enbodinent is constructed to mai nly include: a

serm conduct o «ohind LendUoRlAR8IPEnlp 13 an® WBHIAEIY Wy po! face (or

el enent forn1ng

of the sem CB@QEﬁ.g‘itht&hQ B1adRonest b3t W$1aR ity of Wil W ng the

el ast oner ralit W res ace (or |ower face)

of the insul #bich@d on ohépga%e R8¢ ekde’ S oF LR Ieised Wiy t he

one-end 5 portions of those wires 4. The sem conduct or chip

1 is nade of tagegtae and soldegt wuhpeessddxﬁmﬁwmmmiy onendf about

0. 28 55 mm for exanple, and a surface protecting film - (or
passi vat bon pblrtjiofis af theseotwiresi #sul ating film 10 such as a silicon
oxide filmor a silicon nitride film is fornmed over the prlnC|pa
face of the The semiconductor chip 1 is made of single

crystalline silicon having a thickness of about 0.28
to .0.55 mm, for example, and a surface protecting film
(or passivation film) 6, as made of an insulating film

10 such as a silicon oxide film or a silicon nitride
film, is formed over the principal face of the
semiconductor éhip 1. In the peripheral edge portion
of thg semiconductor chip 1, there are formed a
plurality of bonding pads 7. These bonding pads 7 are

15 arfanged in one line élong the four sides of the
semiconductor chip 1, and Au.bumps 8 for connedting
the bonding pads 7 and the wires 4 electrically are
jointed to the surfaces of the individual bonding pads
7. |

20 o The elastomér 2 covering_the-principal face of
the semiconductor chip 1 is made, for examplé, of a
photoresist of 1ow]elastigity applied to the principal

- face of the semiconductor chip 1 or a photosensitive

film of low elasticity-lamihated on the principal face

25 of the semiconductor chip 1, and is given a film
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-seniConductor chip 1. In the peripheral edge portion of the

sem conductor chip 1, there are formed a plurality of bonding pads 7.
These bonding pads 7 are 15 arranged in one line along the four sides of
t he sem conductor chip 1, and Au bunps 8 for connecting t he
bonding pads 7 and the wires 4 electrically are jointed to the
surfaces of the individual bondi ng pads 7. 20 The el astoner 2
covering the principal face of . the sem conductor chip 1 is nade, for
exanpl e, of a phot oresi st of |ow elasticity appli-ed to the principal

face of the semigonducter _chi hat esepnsi t | aof f | ow

el asticity |§ﬁ%ﬁ§$§%go§?tﬁ§gggiﬁéﬁ%gﬁtgagéggzﬁﬁ' §¥ggﬁgag%Xié%n Sbtor chip
1, and is giye i ' . .1 '

thi ckness orSSPBaO0hsmhy 87 BOES Preferably abeut 0.02 48 9,1 o
or more prefgpablon ailiothd? Rénd; lthe loMgitedihde RELindvefsel e

| ongi tudi nal X transverse size of this elastoner 2 is equal to those

of the 5 §egeCeRUIURLSI elhbRoler 2 is equalTht® &heskoddr thel s constructed
of a single-layer structure of a high nol ecul ar el astoner such as

si |l i cone5rubbemicendugtopothipi de, uret hane or fl uori ne-cont ai ned

el astoner, or a lamnated structure 10 having two to three | am. nated

| ayers of such The elastomer 2 is-construqted of a single-layer
structure of a high molecular elastomer such as —
silicone rubber, epoxy, polyimidé, urethane or
fluorine-contained eIastomér; or a laminated structufe

10 having two to three laminated layers of such

| éiastomers. This elastomer 2 is-forﬁed to damp the
stress, as caused due to the différence in the
coefficient of thexﬁgl expansion between the
semiconductor chip 1 and the packaging substrate, and

15 to protect the chip surface, and is given'a modulus of
elasticity of about 1 to 5,000 MPa, preferably about 1
to 1,000 MPa or more preférably about 1 to 500 MPa.
| In the.peripheral edge portion of the elastomer
2, there are formed a plurality of thrqugh holesllo.

20 These through holes 10 are positioned to correépond to
the bonding pads 7 which.are formed in the principal
face of the sémiconduétor chipll.. In other words, the
‘through holes 10 are formed just over the correspond-
ing boﬁding pads 7, and the Au bumps 8 are érranged in

25 the through hoies 10.
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el astoners. This elastoner 2 is formed to danp the stress, as caused.

due to the difference in the coefficient of thermal expansion between
t he sem conductor chip 1 and the packagi ng substrate, and 15 to
protect the chip surface, and is given a nodul us of : el asticity of
about 1 to 5,000 MPa, preferably about 1 to 1,000 MPa or nore
preferably about -1 to 500 MPa. In the peripheral edge portion of
t he el ast oner 2, there are forned a plurality of through holes 10.

20 These through holes 10 are positioned to correspond to the

bondi n ads 7 whi 3 ' h kNGl of the
-senicogdgctor chi%ﬁg.ﬂﬁﬁu%gﬁgﬁgmgggé,sfﬁéb gkgahﬁﬁﬁoﬁgﬁ hgﬁgé 10 are forned

just over thg)geEsRERORY- is madel BE HOPdkRA Baeh &s pBlyikeddy bunps 8 are
arranged in 25 the through hol es 10. - | -

23 - - glass epoxy or pohigebtey! ahindst gived adthitkaegedodver the
el astoner 2, is nmade .of a resin such as polyimde, - gl ass epoxy or

pol yester angdbbfatgdOveb Bot bi.tR6emm ahd a longhtudifaldsxt ar@nserye and a
| ongi tudi nal x transverse 5 size equal to that of the sem conductor chip
1. This 5  sigasegualngot that3oifsthei semdcbpduesns chipnladh®hise to
the upper face of the elastonmer 2. The wires 4, as formed on one face
of the insul Ansngatipg Bapard is Joinedebybpeanshidgadnadhesivel ytic
- copper foil %or . _ .
o the upper face of the elastomer 2. The wires 4, as
formed on one face of the insulating tape 3, are
formed by etching an electrolytic copper foil (or
10 rolled copper foil) adhered to the insulating tape 3,
and is plated with Au/Ni, for example,'on the surfaces
of their two end portions. ' '
Fig. 4 is a perspective view showing the upper
face of the insulating tape 3;.énleig. 5'is a
15 perspective view showing the lower'face. In the
peripheral edge portion of the insulating tape 3, as
shown in Fig. 4, there are formed a plurality of
openings 9a. These openings 95 are positioned to
correspond to the bonding pads 7 of the semiconductor
20 chip 1 and the through holes 10 of the elastomer 2.
In the central portion of the insulating tape 3, on
the other hand,'there are formed.the same number of
openings 9b as that of the openings 9a. The openings’

9b are arranged longitudinaliy-and transversely in a

25 grid shape. As shown in Fig. 5, there afe formed in
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10 rolled copper foil) adhered to the insulating tape 3,  and.s
pl.ated with Au/Ni, for exanple, on the surfaces of their two end
partions. Fig. 4 is a perspective view showi ng the upper

face of the insulating tape 3, and Fig. 5 'is a 15 perspective view
showi ng the lower face. 1In the peripheral edge portion of the

I nsul ating tape 3, as shown in Fig. 4, there are forned a plurality
of openi ngs 9a. These openings 9a are positioned to correspond
to the bonding pads 7 of the sem conductor chip 1 and the through

20
ol es 10 of iy ARORIc of the kil GRIEAle PO L@ o he i nsulaling

tape 3, on the other hand, there are e sane nunber of

openi ngs 9b aunidEdt o #i%@@@@%%-of%%% 9%51%%%@[_9 arr anged

| ongi tudinally and transversely in a 25 gr own in Fig. 5,

there are fomsh wWire 4 is extended at its one end porfon into .
the | ower face of the insulating tape 3 the sane nunber of wires 4 as

that of the dyhenicoyredpoantimp.opening Bachand rr 4its cpi@ndeshat its one
end portion into the corresponding opening 9a and at its other end
5 port Son ipentidne ioda ddys mtinmesypading Ypening 9b. As shown in Figs.
1 and 2, the one-end portions of the wires 4 are electrically .
connected with t h&saghown irmyFigs.s & sty tihe tdneterd hmsidms f or ned in

the of the wires 4 are electrically connected with the Au

bumps 8 through the through holes 10 formed in the
éiastomer 2. The through holes 10 are filled therein
.10 with a sealer 11 for protéctiﬂg the connected portions
between the wires 4 and the Au bumps 8. This sealer
11 is made of an epoxy resin, for examplé. With the
other end portions of the individual wires 4, on the
.other hand, theré are electrically'connected the
15 spherical solder bumps 5. Thesé-solder buﬁps 5 are
made of é Pb—Sn eutectic alloy, a.solder of high
melting point or an Aﬁ-plated Ni alloy and are given a
'diameter of about 0.25 to 0.7 mm; _
The CSP thus far describéd-may be packaged in a
20 flip—chip-over.the printed-circuit board by
temporarily fixing, as shown in Fig. 3, the solder
bumps 5 on foot prints (or electrodes) 411 of the
printed-circuit board 40 by means of a solder paste or
flux and subsequently by causing the solder bumps 5 to

25 reflow in a heating furnace.
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el astoner 2. The through holes 10 are filled therein 10 wth a sealer 11

“for protecting the connected portions - . between the wires 4 and the Au
bunps 8. This sealer 11 is nade of an epoxy resin, for exanple. Wth
t he ot her end portions of the individual wires 4; on the- ot her
hand, there are electrically connected the 15 spherical solder bunps 5.
These sol der bunps ‘5 are - made of a Pb-Sn eutectic alloy, a sol der of
hi gh nmelting point or an Au-plated N alloy and are given a
di aneter of about 0.25 to 0.7 mm The CSP thus far described may

be packaged 11 2 sfhae LheTcSH! Beo)Rb b5kl ety Shbbaifard >y
prints (or ehggtEﬁgeéiaééémgkuzhgﬁadgi hgalggﬁgé I &Rt board 40 by neans

of a sol der paste or ubsequently Dby Causi ng the. sol der
bunps 5 10 ZamicbRlthO¥okNchipedt hiid tHEN86%der b 5, th

- 25- #en1cbA4 . .c-épnce t he CSP'O? ?ﬁe gggﬁenéntigned enbodi ment
has the el asgppBEsy a3ngehebatelictivectot Bhe diffeyeficeondueher chip 1 and

t he sol der bunps 5, the stress, as generated due to the difference in
the 5 5thethermaxperpansionetbefiftotiehet petweehe the sem conductor chip
1 and the printed-circuit board 40, can. be danped and absorbed by the

el astic def osemiconductor chip 1 and the printed-circuit board 40,
can be damped énd absdrbed_by the-elastic deformation
of the elastomer 2. This.ptolongs the température |
cycle lifetime of the solder bumps 5 so that the

10 connection reliabilitylbetWeén the CSP and the
printed-circuit board 40 can be ensured for a long
time. As a result, the printed-circﬁit_board 40 for
packaging the CSP of this embodiment need not be made
of sﬁch an expensive matefial as is designed to have a

15 coefficient of thermal expansion approximate that of
the semiconductor chip 1 but can be made of an
inexpensive material (e.g., a glass ‘epoxy resin)

- having a higher thermal expansion coefficient fhan
that 6f the semiconductor chip 1.

20 In the CSP of this embodiment, moreover, the
elastomer 2 is formed over the principal face oflthe
semiconductor chip 1, and the insulating tape 3 is
jointed to the upper face of the elastomer 2, so that
the elastomer 2 and the insulating tape 3 function as

25 protective layers for protecting the_principal face of
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.of the elastoner 2. This prolongs the tenperature cycle lifetfne of
the solder bunps 5 so that the 10 connection reliability between the CSP

and the printed-circuit board 40 can be ensured for a | ong

time. As a result, the printed-circuit board 40 for - packagi ng the CSP
of this enbodi nent need not be nade - of such an expensive material as
Is designed to have a 15 coefficient of thermal expansion approxinate

t hat of t he sem conductor chip 1 but. can be nmade of an

i nexpensive material (e.g., a glass-epoxy resin) havi ng a hi gher
thermal expapppOBem98bhiteBr thap 1. ThédpttRé bBmisennaeddyctor chip 1.
20 In the CSP of this enbodi nent,  noreover, the el astonmer 2 is
formed over theppii heefahotabe @fro‘vliﬁed on 1s:empmjmm featieD whi.thand t he
insulating tape 3 is jointed to the upper face of the elastonmer 2, so
t hat t hesepashteeprdtect iviee layerl affi ag podjydnd deu ndsi ion cas a5
protective |layers for protecting the principal face of

- 26 - epoxy resin bulte caambeopagkagedcisp it iFhwyen Kdeseni conduct or
chip 1 need not be provided on its principal face with . a separate
protectife IEﬁéﬂt§ﬂ-§l§§ﬂytnbﬁérﬂe§Pn or an ~ epoxy resin but can be

packaged as it is _over the printed-circuit, board 40, Next ,
a process for nanUF&EtuﬁlR§°FF§SC§PrtW&?ufaCturlng the CSP thus | |

constructed will be described in the order of steps
with referenée to Figs. 6 to 18. .Fig. 6 is a top plan
view showing the entirety of a semiconductor wafer,

10 and Figs. 7 to 18 are sections taken along line A - A'
of Fig. 6.

First of all, there is prévided a semiconductor
wafer 50A which is made of single crystalline silicon,
as shown in Figs. 6 and 7. In each chip area 1A of

15 the principal face of the semiconductor wafer 504,
there is formed in advénce a not—showh LSI by the
well-known wafer procéss in which an oxidation, an ion
implantatioh, a diffusion, an insulated film
deposition; a conductive film deposition and a

20 | photolithography are combined. Moreover, the
paésivatioh film 6 at the peripheral edge portion of
.each chip area 1A is opened to expose a portion of the
uppermost layer wires to the oﬁtside thereby to form
the bonding pads 7. This uppermost layer wires are

25 made of an Al alloy film, for example.
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constructed will be described in the order ‘of steps with reference to

Fi.gs. 6 to 18. Fig. 6 is a top plan vi ew showi ng the entirety of a
sem conductor wafer, 10 and. Figs. 7 to 18 are sections taken along line
A- A of Fig. 6. First of all, there is provided a

sem conduct or waf er 50A which is rmade of single crystalline silicon,
as shown in Figs. 6 and 7. In each chip area 1A of 15 the principal face
of the sem conductor wafer 50A, ~ there is fornmed in advance a _
not - shown LS| by the wel | - known waf er process in which an oxidation,

[ I mpl tian di f fusi sulated film deposi tion,
:ncogguct i ve :‘ irrFm ATsids (ﬁi‘ %69 a%’nor}b g‘@ﬁ‘ aI ;geg"i‘%ecgpb: gﬁdbf
Mo er| r
ea(r:ﬁogﬁlrp ar eanff 'S open\el%}% %ééo?e%aéépoéfegﬁ ads g %rmst o
layer wires tgdphhemt ? HrE tlmarel% tg ?&%?%ongl I etrt% ?91 SN Thi s

uppernost | ayer wires are xanple
- 27 - are performed by ﬂ@(tbaléls B hd 31\ c%8of tvF@r ﬁunps 8 are
connected to the upper faces of the bondi ng pads each chip area

1A. The Sonndate Qrmding lemdd SRS WBires intd EbaQEIé ormed by the ball
bondi ng nmet hod of worki ng 5 the | eading ends of Au wires into balls.

Next, as shown in Fig. 9, the elastomer 2 is

formed by spin—coatipg (or laminating by means-of ano
- adhesive) the photosensitive resist.(or-film) of low
elasticify to the principal face of the semiconducto:
10 wafer 50A. Next, as shown in Fig. 10, a photo mask 20
is used to expose a predetermined area of the
elastomer 2 selectively, and the elastomer 2 is
developed to form the through hoies 10 just over the
bonding pads 7, as shown in Fig. 11, tﬁereby to expose
15 . the Au bumps 8. Here, the thfough holes 10 cén also
be formed by using the method of irradiating the
elastomer 2 with.a laser beam having a fine spot
diameter.
Next, as shown in Fig. 12, the insulating tapé 3
20 is adhered to the'upper facé'bf the elastomér 2. by
means of an adhesive. At this time, the openings 9a.
of the insulating tape 3 and the one-end portions of
the wires 4 are accurately p051tloned over the through
holes 10 of the elastomer 2. In order to ensure the

25 close contact between the elastomer_z and fhe insulat-
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Next, as shown in Fig. 9, the elastoner 2 is - formed by spin-coating

(or lam nating by neans of an ' adhesi ve) the photosensitive resist (or
film of low elasticity to the principal face of the sem conductor
10 wafer 50A. Next, as shown in Fig. 10, a photo mask 20 is used to
expose a predeterm ned area of the el astonmer 2 selectively, and the

- elastoner 2 is . devel oped to formthe through holes 10 just over the
bondi ng pads 7, as shown in Fig. 11, thereby to expose 15 the Au bunps
8. Here, the through holes 10 can al so - be forned by using the method

Here, the t | o i _ ()
o011 M oo 3, AU MM SALI Y TR 40,705,

i s adher ed f | -
;Zhggihsre'e A: Q:tir{?etj:a%?exi f‘%%gggrﬁ %see g’%%e%f?ﬁ% Eunr%@ﬁ]ﬁﬁq%%g 3 and

the one-end pority ¢kt lastomer e @by t DAL WK lppdPStddOnegl over
t he t hrough hol es 10 of the elastdonmer 2. In order to ensure the 25

cl ose cont actthebaiiwesn 4t hddetars Upper? itk 0E tHE WHistomer 2 at a
- 28 - i ng tape 3, noreover, the insulating tape 3 is
applied 5 subs taind iadder ifdeet iafalt Heevedlast oner 2 to bury the wires
4 in the elastoner- 2 thereby to hold. the upper face of the wires 4
and the upper fac8est,tas shewongr Figt 13, the wires 4 and the Au
bumps 8 are electrically connected by applying a
bonding tool 21, which has been heated to about 500 °C
’ fo one end portion of the wiré 4 through the opening
10 9a of the insulating tape 3. After this, as shown in
Fig. 14, the sealerlll is poﬁred into the through
holes 10 of the elastomer 2 through the openings 9a of
the insulating tape 3 and is then thermally set.
Next, as shown in Fig. 15, the solder bumps 5 are
15 connected to the other end portions of the wires 4, as
expésed to the insides of the openings 9b of the
insulating tape 3. In order to connect the solder -
bumps 5 and wires 4, the solder bumps 5, which have
been shaped.into spherical shapes, are temporarily
20 soldered to the surfaces of the wires 4 by means of a
solder paste or flux and are then made to reflow in a
heating furnace. . |
Next, the chip area ié ié tested (for the
electric charécteristics and the burn-in) in this

25 state. For this testing, there is provided a test jig
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.5 substantially identical |evel. - Next, as shown in Fig.

13,

the wwres 4 and the Au bunps 8 are electrically connected by applying
a bondi ng tool 21, which has been heated to about 500 [err]C ,
to one end portion of the wire 4 through the opening 10 9a of the

I nsul ating tape 3. After this, as shown in Fig. 14, the sealer 11 is
poured into the through - holes 10 of the elastonmer 2 through the

openi ngs 9a

of the insulating tape 3 and is then thermally set.

Next, as shown in Fig. 15, the solder bunps 5 are 15 connected to the

ot her end'poi? fﬁfcﬂfhég nsu?gtfllﬁ55hap§ gépgﬁgert ntgg i ngigdes of the

openi ngs 9b

0] I ng tape n or

0 CO nect t he sol der

bunps 5 and ﬂi@stésttf P’ydfé éaﬁyéréct | £8 aye substaHE?QliS}aped into

spherical shapes, -‘are

ref | ow in a

st at e. For
-29- 5

This test jig 17 is constructed to have substantially

oraril sol dere o the surfaces of the
wires 4 by ngr@ssfedsize assehéerofaﬁhe Qémibuﬁdaadoereatfe.ensmde to

heati ng furnace. Next,- the chip area A is
tested (for ahe has a mhlebérlebeﬁbhééeIBSbhcstsndnteheaburn As) inthis 25

this testing, there is provided a test jig

shown in Fig7 W chhéatestihgnisi perfbamed &o spply in Fig. 16.

as that of t tlee sprobendl8t of theckesbAjig 17 to the solder bumps 5

10

15

20

of the chip area 1A thereby to select between the non-
defective chip area 1A aﬁd the defective chip. area 1A.
Next, as shown in Fig. 18, a dicing tape 22 is
adhered to the back face of'the semiconductor wafer
50A. After this, the boundary (or scribe lines) of
each chip area 1A is diced and divided into the
semiconductor chip 1 éo'that the aforementioned CSP

shown in Figs. 1 and 2 is completed. Fig. 19 is an

entire flow chart of the process'for manufacturing the

CSP.

Thus, in the process for manufacturing the CSP of
this embodiment, all the'stepé to connect the Au bumps
8 to the upper faces of the_bonding pads 7 of ihe chip

area 1A and to test the solder bumps 5, as connected

with the wires 4 of the insulating tape 3, by applying

25

the probe 18 to the solder bumps 5 are performed in
the wafer process (i.e., the so-called "pre-process”).
After this, the semiconductor wafer 50A is diced to

produce the semiconductor chip 1 of the CSP structure

- 30 -
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-and has a number of probes 18 on its one face. As 5 shown in Fig. 17,

the testing is perforned to apply : the probes 18 of the test jig 17 to
t he sol der bumnps 5 of the chip area 1A thereby to sel ect between the
non- defective chip area 1A and the defective chip area 1A

Next, as shown in Fig. 18, a dicing tape 22 is 10 adhered-to the back
face of the sem conductor wafer 50A. After this, the boundary (or

scri be lines) of each chip area 1A is diced and divided into the

sem conductor chip 1 so that the aforenentioned CSP shown in Figs. 1

i PO = I, 1 i I t of the process
and 2 i COMM&REndhip! Srch ah. 18pectibhial) oMpghart of the p

for manufacturing the he process for

nmanuf act uri ngemieorddc®or chip thiis FRRAAIGE Y fﬂg_ﬁfghégs éﬁb&onnect

the Au bunps - 8-to the upper faces of the bondi'ng pa the chip
20 area lAwdnth thel edlastmerol2dend s insRtayadps 3 at thdth the
wires 4 of the insulating tape 3, by applying the probe 18 to-the

. sol der 'bunps timer efpeildngedhen semiconductoaf efafer0 G0 drd eis t he _
so-cal l ed "pre-process"). . After this, the sem conductor wafer 50A is
di ced to5 25divideduby siedectdionoriadot dhec mon~HeffecthisreCH aiuatat ur e
- 30 - fromthe chip area 1A Specifically, this

- seni conduct oAnghithel defestivee praducts .pr Aachpaestdte the

semiconductor chip 1 can be packaged as it is as the |
CSP over .the printed-circuit board 40. This |
substantially eliminates such'paékaging prodeSs (or
10 the so-called "post-process") of the semiconductor
chip 1 as haé been pérformed in the prior art after
the dicing of the semiconductor wafer 50A..
Here in the CSP shown in Figs. 1 and 2, the wires
4 are arranged on the lower face side of the
15 insulating tape 3 which is adhered to the ﬁpper face
| of the elastomer 2 but may be arranged on the upper
face sidé of the insulatihg tape 3, for example, as
shown in Fig. 20. Thus, the contact area between the
elastomer 2 and the insulating tape 3 is enlarged to
20 improve their contact thereby to eliminate the works
for burying the wires 4 in the elastomer 2. In this
modification, the surfaces of the wires 4 excepting
the ares (or.terminal portions), with which the solder

bumps 5 are connected, are coated with a solder resist

25  16.
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"with the elastoner 2 and the insulating tape 3 at the ~time of dicing
the sem conductor wafer 50A and is 5. divided by selection into the
non- def ecti ve products and the defective products. As a result, the
sem conductor chip 1 can be packaged as'it is as the- CSP over. the
printed-circuit board 40. This _ substantially el i m nates such
packagi ng process (or 10 the so-called "post-process”) of the

sem conduct or: chip 1 as has been perforned in the prior art after

t he dicing of the sem conductor wafer 50A. Here in the CSP shown

in Figs. d 2, ;the w n r face side of
![ Ee | %E | ﬁgul at |Irr111g%tn\§p%1%§: \%od% kasadg%ng{sr’e% %&%&%’p ¢r9¥§ f h of the

| ast I of the
Cheul ot ng. t st Y hRd S Wiflns of éﬂ%%“i@%hus the
contact area RN otfh%lam ing Qilrfést%ssz W %hd *E‘eﬂéb?é\ié’d ipeceee 3 1S

enlarged to 2 | mprove thelr contact thereby t©0 elimnate the works

for burying the Whigs 4nd) the stiatirerty mhy Ibe tdilkered dir@skily cedion, the
surfaces of the wires 4 excepting the ares (or term nal portlons)

wi th whi &h t lthesgirdmcipal famenwst The esenmumrdxmto:ardxxpam,echwim a sol der
resist 25 - 16. - 31 -
In anot her m¥d@-oRlt-heITSPhispraseer thehelastomer 2 can be

eliminated to reduce the numbers of parts of and
manufacture steps of the CSP. Sinee the elastomer 2
is not used, moreover, the flatness of the principal

‘10 face of the semiconductor chip 1 is accordingly
improved to reduce the dispersion in the height of the
solder bumps 5 to be'connected with the wires 4
thereby to further improve the connection reliability
between the CSP and the printed-circuit board 40.

15 In place of the means for using the insulating
tape 3 having the wires 4, the wires 4 mey be formed
directly over the surface of the elastomeflz,'for
example, as shown in Fig. 22. In order to form the
wires 4, the elastomer 2 is formed over the principal

20 face of the semiconductor chip 1 by the aforementioned
~method, for example, and a metal film is then
deposited over the surface of the elastomer 2 by the
electroless plating or deposition method. Next, the
metal fllm is patterned by us1ng the photollthography

25 technique. In this case, too, the numbers of the
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insulating tape 3 having a nodulus of elasticity
the stress to be generated between

capabl e of danpi ng
the chips and the substrate may be

adhered directly to 5 the principal face of the sem conductor chip 1,
Fig. 21. In this case, the elastoner 2 can be el i m nat ed

as in

to reduce the nunbers of parts of and
Since the el astoner 2

pri nci pal

10 face of the semiconductor chip 1 is accordingly
i nproved to reduce the dispersion in the height of the - sol der

1o be connec

connection r
40. 15

havi ng the wires 4, e Wres

or med

redutdd t i f%feﬁ ttid9 d41¢ HCIF ﬁe]g%ﬁi.l{@ss of

surface of thgelASPWirfacd ¥an be infPrdRE, as shown in Fig. 22
order to formthe. wires 4, the elastoner 2 is fornmed over the

pri nci pal
met hod,
surface 6f tho deastommert2dwr tthe bondimge@ads eF may) deé ngfivaen deposi tion
nmet hod. Next, the ‘metal filmis patterned by using the

for exanple, and-a netal filmis then

- manuf acture steps .of the CSP.
i's not- used, noreover, the flatness of the

bunmps 5

ﬁa%ﬁ% It | yh% Mgnq'ﬁfeat%vtveuerr? t%%é%%b%n%ﬁ? L@%P‘%RI - (r:iO\rlguit P eboar d

tape 3

y over the

In

20 fane stfillhamAiieroMbad Of Al dspy tHhe Af Wuigstd oned

phot ol i t hogr
32 - |

10

15

20

25

deposi ted over the

aphtistage sdametore, for eRanplese as chowmelmbdges s of the

23. Then, the diameter of the Au bumps 8 in the
height direction can be effectively increased to give

a stress absorbing ability of some extent to the Au

.bumps 8 themselves.

" In still another mode of the CSP, as shown in
Fig. 24 (presenting a perspective view) and Fig. 25
(presenting a section), the surface of the elastomer 2

(and/or the insulating tape 3) may be undulated to

'make the wires 4 extendible. Then, a portion of the

stress to be applied to the solder bumps 5 can be

.damped and absorbed by the exténsion/contraction of

the wires 4 theréby'to further improve the connection
reliability between the CSP and the printed-circuit
board 40. | |
Embodiment 2

Fig. 26 is a perspecfive view showing a_cSP
according to this embodiment, and Fig. 27 is a section
of this CSP. '

~In the CSP of this embodiment, the principal face
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parts of and manufacture steps of the CSP can be reduced as in the

. foregoi ng node, and the flatness of the chip surface can be inproved.
In still another node of the CSP, -the Au bunps 8 5 to be connected on
the bonding pads 7 nmay be given a* .. nultistage structure, for exanple,
‘as shown in Fig. 23. Then, the dianmeter of the Au bunps 8 in the

hei ght direction can be effectively increased to give - a stress
absorbing ability of sone extent to the Au - 10 bunps 8 t hensel ves.

In still another node of the CSP, as shown in Fig. 24 (presenting a

ti ' a | walpresentin secti , the surface of
Pﬁgsgfgségﬁe¥kgﬁhe Egm?gﬁgpégtPﬁecPﬁéu a?gnéoﬁgﬁg g?%hh& e unduI?ted t?

- 15 ke th ' xt i pls e a 150 stress to
be applied t ot tonet 2 gﬁrdrpghgega-rfn?bgre fg%ggn%g%fratﬁggagggreﬁ:ed by the
ext ensi on/ copheacbEOphef elastombe2W reRid &185€EMet02f Y51 MG gBrove the

connection reliability between the CSP and the printed-circuit 20
board 40. a phbtbsdhsibivé resist (or Fidm)26f Io% RIasREClitye Vview
showi ng a CSP according to this enbodinment, and Fig. 27 is a section

of this £SP. sifflar to thatt empI8fedi ihhtheetibgegoing Embodiment pal face
ER 1, and the wires 12 formed over the upper face of the |
| elastomer 2 are electrically connected at their one-
end portions with the bonding bads 7 of the..
semiconductor chip 1 throuéh ;hrbugh holes 13 formed
10 ° in the elastomer.z. Thé othei end portions of thé
wires 12 are connected to the solder bumps 5 similar
to those of the Embodiment 1. Here, the bonding padé
7 are arranged not in thé peripheral edge portion of
the principal face of the semiconductor chip 1 but,
15 .like the solder bumps 5, in a grid'shapé in the
central portion of the principal-face of the
semiconductor chip 1. |
| As shown in Fig. 26, the wires 12 over the upper
face of the elastomer 2‘are not in a straight'pattern
20 but in an arcuate pattern in their paths from the |
~through holes 13 to the terminal portions (with which
thg solder bumps 5 are connected). As shown in Fig.
l27,_moreover, the wires 12 are coated, on their _
surfaces excepting the terminal'portions, with the

25 solder resist 16. Still moreover, the semiconductor
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of the seniconductor chip 1 is coated with the el astomer 2, and wires

12 are fornmed over the upper face of the elastoner 2. This el ast omer
2 is made of a photosensitive resist (or film of lowelasticity 5
simlar to that enployed in the foregoi ng Enbodi nent _ 1, and the wires
12 formed over the upper face of the el astoner 2 are electrically
connected at their one- end portions with the bonding pads 7 of the
sem conductor chip 1 through through holes 13 fornmed 10 in the el astoner
2. The other end portions of the wires 12 are connected to the sol der

bunps 5 sini ldy; ‘ s &P . "'5§g1 . \ e ing pads
7 ;nr)e arranggg{l ot1 ilr? :c%g per?’éﬁéﬁg-%é?gg;%or | t(?'r]iltol} Iﬁ,{ee_ sé{hh%]pgir?nm pal

face of the YETagORPoRYOTresind sb Bifat é%oréi@&gr%ﬁégf;sc‘gigﬁ ﬁ in a

grid shape in the - central portion of the ( e

seni conduct omodlstirk is hard to efteih@Me ichip Gnslie tf¥omiitRs 12 over the
upper face of the .elastomer 2 are not in a straight pattern 20 but
in an ar cuat eutstider thirougheithepatikie ffaged.he through holes 13 to the
termnal portions (with which the sol der bunps 5 are connected). As
shown i n3Fi g. Accprdimgr ovdhe OP wiff chik emboddiomred, irowhietir -
surfaces excepting the termnal portions, with the 25 solder resist 16.
Still noreovéhe WAEeSeAlcON@Ictde upper face of the elastomer 2 - 34 -

are given the arcuate pattern, the stress to be
generated between the chip and the substrate. is
‘absorbed and damped not by the elastic deformation.of
.10 the elastomer 2 but also the extension/cohtracfion-of
| the wires 12 so that the cOnnecfion reliability
 between the CSP and the substrate is further improved.
Since.the wires 12 are given the stress absorbing
ability, moreover, the connection reliability between
15 the CSP and the substrate can be ensured even if the
elastomer 2 is thinned (to have a lower stress
absorbing abilitj), so that a thin CSP can be
~realized. . |
In the CSP of this embodiment thus COnstrﬁcted,
20 the Au bumps 8 are not bonded to the uppgr faces of
‘the bonding pads 7 of the semiconductor chip 1 so that
no strong impact is applied to the bonding pads 7 in.
the course of the manufacture process. This makes it
possible to arrange the bonding pads 7 in any .area of

25 the principal face of the semiconductor chip 1
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Jchip‘l Is coated on its side facés with the sealer 14 of an epoxy

resin so that a foreign substance such as- noi sture is hard to enter
the chip inside fromthe out si de through the side faces. 5
According to the CSP of this enbodinment in which the wires 12 over

t he upper face of the elastoner 2 are given the arcuate pattern, the
stress to be gener ated between .the chip and the substrate is

absor bed and danped not by the elastic deformation of .10 the el astoner 2
but al so the extension/contraction of the wires 12 so that the

connection rgh&g@éiﬁgy¥ﬂe eleﬂéﬁﬂefarhﬂﬁgc§?e§0d dPscsubstrate is further

i mproved. I nc e wres 12 are gfven the stress absorbing

ability, norggNgidetd€i6RNAEE]I BB ﬁﬂréﬁbtbl t¥ebnbygaeE okSthet B CSP and the
substrate can be ensured even if the ‘elastomeér 2 is" thinned (to have
a lower strep@mps 8 wRéaothenglabtomey)2 $8 tbabeafbhinedColetamhke

realized. - In the CSP of this enbodi nent thus constructed, 20

t he Au bunpspBiacipabt facedefl thet Bemiipprduttoeschiip 1, morkevewndi ng pads
7 of the sem conductor chip 1 so that no strong inpact is applied to
t he bond® ng phese¥astomer 2 can beueasidy mhAdentihdhacture process. This
makes it possi ble to arrange_the bondi ng g&ds'? in any area of 25
the principal facBebg,tBbBeswiresnddceap £akg pot only the arcuate

- - 35 - : . . :
pattern, as shown at (a) in Fig. 28, but also any

curved pattern such as_an S-shaped pattern, as shown
at (b) in Fig. 28, or an L-shaped pattern, as shown at
10 (c) in Fig. 28. If the wires 12 are formed at their
curved portions of a plurality of fine wiring
patterns, as shown at (d) in FiQ. 28, the
extendibility of the curved portions is further
improved, and thé wiring resistance is reduced. Even
15 if one wire is brokeﬁ, moreo#er, the conduction can be
retained through the remaininggﬁires. When the
adjoining fine wires are then connected at some points
| into a mesh paﬁtern, stili moreover, the increase in.
the wiring resistance can be minimized even.if the
20 fine wires are broken at one point.
Next, a process for manufacturing the CSP of this
- embodiment will be described in the order of its steps
with reference to Figs. 29 to 38, Fig. 29 is a top
plan view showing the entirety of the semiconductor

25 wafer, and Figs. 30 and 31 are sections showing about
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i ncl idi ng the el enent forming area. Since no consi deration need be

given to the height of the Au - bunps 8 when the elastoner 2 is to be
formed over the principal face of the sem conductor chip 1, noreover,
5 the elastoner 2 can be easily nade thin. ~ Here, the wires 12
can take not only the arcuate pattern, as shown at (a) in Fig. 28,
but al so any curved pattern such as an S-shaped pattern, as shown

at (b) in Fig. 28, or an L-shaped pattern, as shown at 10 (c) in Fig.
28. If the wires 12 are forned at their curved portions of a

plurality of fLngyprhola or +hBOLLRIBGNAASERRWALRE.(O) In Fig. 28, the

extendi bility 2hFded portions | nproved, and the

wiring resistancept st egpcgsy, Fufigralls prbveBBa"al SehdcBhaliBRorr cover,

t he conduction can rétai ned t ugh the remaining wres. Wen the

adj oi ni ng f'ﬁéf&kr9§Ba&ﬁléﬁeﬂsCﬂaﬂécbﬁdsihgie”Erggtalilne sillibb@,a nesh
pattern, still noreover, the increase.in : the wiring reS|stance can be

mnimzed evgs shokhein2Pig.f209¢ Vin esach eclipkereat 1BNef pehat .

Next, a process for manufacturing the CSP of this enbodi nent will be

descri besl i nprhncipakrfatei bf thepsemiconductbrr va€een50B,othege. 29 to 38.

Fig. 29 is a top pl an view showing the entirety of the sem conduct or

25 wafer, idsdfcrged B0 advasceagenoteshows EHEwi ndt abh&tcentral

- 36 - : portion of'each chip area 1B, moreover, there are

fofmed in a grid shape a plurality of bonding pads 7

which are made of an Al alioy £ilm, for-exemple. |

10 - Next, as shown in Fig. 30, the elastomer 2 is.
formed by spin-coating (or. laminating by means.of_an
adhesive) the photosensitive resist (or film) of low
elast1c1ty to the principal face of the semiconductor
wafer 50B. After this, as shown in Flg. 31, the

15 boundary (or scribe lines) between back face side of
the semiconductor wafer 50B and the chip area 1B is
etched'to form slits 15 reaching the elastomer 2.
Next, the insides of the slitS'ls are charged with a

- sealer 14 from the back face side thereby to insulate

20 the adjoining chip areas 1B electrically. This seéler
14 acts as a protective layer for the side faces of
the semiconductor chip 1 after the chip areas 1B.é¥e
diced and divided at a'subsequent step into |

semiconductor chips 1.

25 As shown in Fig. 32, a photo mask 25 is used to
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one chip area of the sem conductor wafer. First of all, there is

~provided a sem conduct or waf er 50B which is made of single
crystalline silicon, as shown in Fig. 29. In each chip area 1B of the
5 princi pal face of the sem conductor wafer 50B, there - is formed in
advance a not-shown LSI. At the central portion of each chip area 1B
nmor eover, there are formed in a grid shape a plurality of bonding

pads 7 whi ch are made of an Al alloy film for exanple. 10 _
Next, as shown in Fig. 30, the elastoner 2 is formed by spin-coating

Cor 1o e Tl e oSG ke PapUBREREFS LV T

duct e 15
o conct et P ol taddir % BTl b
sem conduct o W@ f&{roildfh q,ﬂﬁ_égﬂelg:hlé% asr 'ﬁ%‘ﬂ SFJ.. 33 Etﬂ}[!;%"desl?ft : grmslits

‘15 reaching the el astomer e |nS| es of 15 are

charged wi t h ekpose trfeeaicﬁfdﬂrﬂgf 248 tﬁe BEClenlened aBitémer Y GRY tie | Nsul at e
20 the adjoining chip areas 1B electrically. "This sealer 14 acts

as a protect indeirmijpy dfortHdhescatitse flaatss dfs removédecsgwilkendueher chip 1
after the chip areas 1B are di ced and divided at a subsequent step

into smmmmmmmm :LsZEaCJ.lJ.taﬂEd.shovm in Fig. 32, a photo
mask '25 is used to - 37 -
Next, as shown in Flg. 34, a plated layer 12A of
Au or Cu is deposited on the surface of the elastomer
2 including the ihsides of the through holes 13 and is
10 then patterned by the.etching treatment uéing a
‘photoresist film as the mask to form the wires 12
. which are connected aﬁ_their one-end portions with the
honding pads 7 and extended at their other end
portions over the upper face of the elastomer 2
15 through the through holes 13, as shown in Fig. 35. ht
- this time, the wireé 12 over the upper face of the
elastomer 2 are formed in the cuived patferns, as
shown in Fig. 26 or 28.
Next, as shown 1n Flg. 36, the surface of the
20 elastomer 2 including the insides of the through holes
13 is coated with the solder resist 16 so that the
surfaces of the wires.12-excepting the terminal
portions, with which the.solder bumps 5 are connected,

are coated with the solder resist 16. On the other

25 hand, the solder resist 16, as buried in the through
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-expoée a predeterm ned area of the el astoner 2 sel ectively, and the

el astonmer 2 is developed to form the through holes 13, as shown in
Fig. 33, thereby to expose the bonding pads 7. If the elastonmer 2 in
the 5 vicinity of the scribe lines is renbved together, the final
step of dicing is facilitated. B Next, as shown in Fig. 34, a

pl ated | ayer 12A of Au or Cu is deposited on the surface of the

el ast orer 2 including the insides of the through holes 13 and is 10
then patterned by the etching treatnent using a photoresist film as

the mask to ﬁB?%ng@,“kﬁggﬁéans aS'awghéﬁ'ir?09°§g§%§?Q{ éir“@ r one-end

portions wt I ng pads nd exten ot her end

portions ove ¥RBR" pbPEZoRE bBEWREAStREPhoAdiky paldsl QU@ Rad hrough
- hol es 13, aseg g%ﬁHPQEFPg? gg._At t&is Pﬁné 5t. g'mdres 12 over the
upper face o{ikB8 12. el astomer 2 are formed in the curved patterns, as

shown in Fig. 26 or 28. - Next, as shown in Fig. 36, the surface
of the 20 el asiere, &si showdi ig Fig. 39i,deheokolldert bumpsh Shalres

13 is coated with the solder resist 16 so that the surfaces of the
wi res 125excephnegtetietoethienend portipast odnthewitireshil@h tBe sol der bunps
5 are connect ed, are coated wth the solder resist 16. On the other
25 hand, thedeyl ercepanest the golderi bumpn5th&hehselgier bumps
) ?8 ) 5, which have been shaped into spherical shapes, as in
the foregoing Embodiment 1,-may'be temporarily
soldered to the wires 12 by means of a solder paste or
10  flux and then made to reflow in a heating furnace.
Next, the testing.(for the electric
characteristics and:the burn—in)lis.performed in this
- state to select betweén-ﬁhe non-defective chip area 1B
and the defective chip area 1B. After this, as shown
15 in Fig. 38, the dicing tape 22 is adhered to the back
| face of the semiconductor wafér 50B, and the boundary
. (or scribe lines) of each chip area 1B is diced and
divided into the semiconductor chip 1 so that the CSP
of this embodiment is completed. |
20 Here, in the CSP shown in Figs. 26 and 27, the
thiough ﬁoles 13 are arranged just over thé bohding
pads 7. As shown in'Fig..39, however, the through
holes 13 may be arranged in areas apart from the

bonding pads 7 so that wires 19 formed over the

25 surface protecting film (or passivation film) 6 may be
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holes;13, functions as a sealer for protecting the connection

portions between the bonding pads 7 and the wres 12.

Next, as shown in Fig. 37, the solder bunps 5 are 5 connected to the end

portions of the wires 12. In ' order to connect ‘the solder bunp 5, the

sol der bunps 5, which have been shaped into spherical  shapes, as in
" the foregoi ng Enbodinent 1, may be tenporarily sol dered to the wires

12 by means of a sol der paste or 10 flux and then made to reflowin a

heat i ng. f ur nace. : Next, the testing (for the electric

char act eri st iy A dnl & HY HdridInd fPriddid thicuagh holsd 8f £, to sel ect
i o &

bet ween the non-defective chip are and t ctrve chip area

1B. After thimh Paddi@M thed medns Hdr RImidle e Wird&Peo 2%yds adhered to

t he back ace of the sem conductor wafer 50B, and the boundary

(or scribe | ities)surffaens proveetdmp filn 6 diciedkbther héhyj dggei nto the
sem conductor chip 1 so that the CSP ~of this enbodi nent is conpleted.
20 Herthrauglt hwlesP 1shaay ibe Hgmed Gimnthe @lddttomer 2 dd ough
hol es 13 are arranged just over the bonding pads 7. As shown in Fig.
39, however, the sunfangh protectigig£illin rayapgertarfromethe rbendiasy apart from

t he bondi ng pads 7 so that wires 19 forned over the 25 surface-
protecting fBAAg (7?: 38s Shoyn dm Higy 49 mBe Bhat wires 23, as

formed of the conductive. film (e.g., an Al alloy film) -
belonging to the same layer as the bonding pads 7, may
be lead to the ﬁhrough holes 13. ﬁere in these modes,

10 as in the Embodiment 1, there can be employed the
semiconductor chip 1 in which the bonding pads 7 are
arranged in the peripheral edge portion.

In another mpde of the CSP, moreover, slits 27

may be formed in the elastomef 2.neér the terminal

15 pqrtions-to be connected with the solder bumps 5, as
shown in Fig. 41 (presenting a top plan'view) and Fig.
42 (presenting a section).  Thus, the elastomer 2 in
the vicinity of the terminals portions is made liable
-to'elastically deform by the extension/contraction of

20 the slifs 27 so that the stress to be applied to the
solder bumps 5 can be further reduced. At this time,
the sliﬁs 27 are paired across each terminal portion,
éé'shown, such that one of them is arranged at the
center side of the chip whereas the éther is arranged

25 at the opposite side. Moreover, the longitudinal
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- 39 - | ead fromthe bonding pads 7 to the through hol es

13. ~In place of the neans for forming the wires 19 over t he
surface protecting film®6, on the other hand, the t hrough hol es 13
-may be forned in the el astoner 2 and 5 the 'surface protecting film®é
apart fromthe bondi ng pads 7, as shown in Fig. 40, so that wires 23,
as formed of the conductive film(e.g., an Al alloy film

bel onging to the same | ayer as.the bonding pads 7, may - be lead to the
t hrough holes 13. Here in these nodes, 10 as in the Enbodinent 1, there
can be enpl oyed the sem conductor chip 1 in which the bonding pads 7
are ar A&ngeldipPp ?ﬁeeﬂéhlEﬁéFa?7eé§e°§éﬁﬂt6§ to intersect| ghgnot her

d f th I f d th | ast 2
near the. ter fLREFL108 JosBiRBoRBel semleaaneele:@m‘)%%%t b, &e&@%rﬁﬁng?%
h LR t Fi
?;reSentiagoﬁggtEPPoﬂf t$ﬁuggﬁﬁﬁ§n§ﬂ§§9 51% ina¥|erk ﬁg 9h%¥ﬁ tK of the
I t t he
Lermnel > PORRbRNSkesndeaktabkero peeebdsSe1s! hafl YUhREAY he

appl i ed §0 tBgy onentsah%h Egrreauéeaaa b%hte“%k ghslibiuaad At this tine,

the slits 27 are paired across each ter nal poptlon as shown, such
that one of gheihkagar b&ENghe abmibenductorcen&gr 1siide tole utt&e%&u@nwhereas

the other is arranged 25 at the opposite si Mor eover, the
| ongi t udi nal joining the terminal portion and the chip center
| portion. .
In the case of the CSP in which an insulating
10 tape 30 is laminated on'ths.upper.face of the
elastomer 2, as shown in Fig. 43, wires 33,.as fonmed
over the insulating tape 30, may be formed in the
surved pattern, as shown in Fig. 28. | .
‘The CSP shown in Fig. 43 is manufactured by the
15 following process, for éxample.' Firsﬁ.qf all, as
shown in Fig. 44, the Au bumps 8 are connected to the
upper faces of the bonding pads 7 of the semisonductor
wafer 50B. After this, the elastomer 2 is spin-coated
(or laminated with an adhesive) to the principal fase
20 of the semiCOndnctsr wafen 50B. Independently of
this, there is provided the insulating tape 30, as
shown in Fig. 45. The wires,33,'as formed over one
face (or upper face) of the insulating tape 30, are
connected at their one-end portions with tnrough holes

25 31 which are opened in the insnlating tape 30. In the
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- 40 - - direction of each slit 27 is oriented to intersect
t he direction joining the ternm nal portion and the center

portion of the sem conductor chip 1 at a right angle. . Thus, it is
possible to effectively danp the stress 5 conponent which is caused by
t he expansi on and . shrinkage of the sem conductor chip 1 in the
direction . joining the termnal portion and the chip center

portion. In the case of the CSP in which an insulating 10

tape 30 is lam nated on the upper face of the .. el astonmer 2, as shown

in Fig. 43, Yhk%ded3ora8hbREMArough heies 5he haﬁgb%b%qgtm%&% 3@ may be

formed in the curved pattern,” as -shown in Fig. 28. The CSP

shown in Fi gfofheliSanpnataat uagerbg2t GhichSis baltawing pressuded or
exanple. First of all, as shown in Fig. 44, the Au bunps 8 are
connect ed totbhthe lowenpfiacef atde of the hasdlagipgdtapeof30t.neThe

sem conduct or waf er 50B. After this, the elastoner 2 is spin-coated
- (or .l am nat ediwesh3anardheoatell,t ont kbheiri sarfakesaexcedt®ingofthehe

sem conductor wafer 50B. |ndependently of this, there is provided

t he i nsubati Ageagpéogoterminal porkiensiinwity whichThbensodder3, as forned
over one face (or upper face) of the insulating tape 30, _.are
connect ed at PEMBEr SopEecRANPEFLRENS AL RatREo8§8PhoMWash the solder

resist 16. _

Next, as shown in Fig. 46, the insulating tape 30

is laminated on the upper face of the elastomer 2 by

10 means of an adhesive to éléctrically connect the Au
bumps 8 over the bonding pads 7 énd the élated ;ayer
32 in the through holes 31. After this, as shown in
Fig. 47, the solder bumés 5 are. connected with the
one-end portions (or terminal portions) of the wires

15 33 formed over the upper face of the insuléting tape
30.

Next, the testing (for the electric
characteristics and the burn-in) is performed in this
state. After ﬁhis, as shown in Fig. 48, the dicing

20 | tape 22 is adhered to the back-face of.the
semiconductor wafer 50B. Nekt, the boundary {(or
scribe lines) of each chip area 1B is diced and
divided into a plurality of semiconductor chips 1 to:
manufacture the CSP shown in Fig. 43.

25 In another mode of the CSP; as shown in at (a) in
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25 31 which are opened in the insulating tape 30. In-the -
- .41 - I nsi des of these through holes 31, noreover, there

i's formed a plated layer 32 which is partially protruded to the
| oner face side of the insulating tape 30. The wires 33 are coated,
on their surfaces excepting the 5 areas (or termnal portions) with

whi ch the sol der bunps 5 are connected at a later step, wth the

sol der resi st 16. Next, as shown in Fig. 46, the

~insul ating tape 30 is lam nated on the upper face of the elastonmer 2

g.\%erl'?herrggz % pads %Zgr%%t%%ag Eifé achlgéléeq 117l tf#ﬁ?fge{ h%o bﬁmﬁgl gs
31. After thig, one e"ﬁgﬂi‘g’r Id¥ the cﬁil fea tﬂ? asr?clionﬁ]pﬁ@t l§e§éﬁlconnect ed

with the tions (or ternlnal e wres 15 33
formed over Wiﬂ:m@@ea{l&eﬁ nidéfe g W aﬁéﬂféf ¥sin tharthat of |
Next, the testing (for the electric characteristics and the burn-in) .
S perforned tdhe téla‘Stomer =t ane. sAbi@r aa-_hl(b,) an ;-Ij_@\m 4i9) ke 48, the
dicing 20 tape 22 is adhered to the back face of the . sem conduct or
wafer 50B. NeealerhaShdmmrripnsras the motdetivecgyaf fochtidi p area 1B

Is diced and divided into a plurality of sem conductor chips 1 to
- side faces of the semiconductor chip 1 after the

| boundary of the chip area 1B was diced. Because made
harder than the elastomer 2, the sealer 35 also has a
function fo prevent the elastomer 2 frém being
10 excessively deformed at the aicing time.

In still anotheerode'of_the éSP, as shown at (a)
in Fig. 50, the slits 34 may be made so deep that
their bottéms may reach the inside of fhe'
semiconductor wafer 50B. Then, it is posgible to

15 - enhance the function of thé sealer 35 to protect the:
side faces of the semiconductor chip 1. At this time,
the sealer 35 is made hard (as shbwn at (b) in Fig.
'50) to 1ea§e the side faces of the semiconduétor'chip
1 by etching.the semiconductor wafer 50B

20 anisotropically to give the slits 34 a 1afger diameter
at their bottom pqrtions than that in the vicinity 6f
the wafer surface.

 In still another mode of the CSP, as shown at (a)
in Fig. 51, the slits 34 may be formed in the

25 semiconductor wafer 50B at the boundary of the chip
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manufacture the CSP shown in Fig. 43. 25 ' I n anot her node of the

CSP, as shown in at (a) in - 42 -
~Fig. 49, slits 34 nmay be fornmed in the el astonmer 2 at t he boundary of
the chip area 1B and charged therein with a sealer 35 nade of a
harder resin than that of the el astoner 2. As shown at (b) in Fig.

49, the 5 seal er 35 functions as the protective l'ayer for the

side faces of the sem conductor chip 1 after the boundary of the chip
area 1B was di ced. Because nade harder than the elastoner 2, the

seal er 35 aI agefor tﬂﬁﬁé'OQstQhB?ﬁVSEt(Byelﬁlﬁibongi PFon1being

10 exceSS|ver I ci.n anot her

d f th h I b d
nmode o e @Est%ﬁxe; M\ggt b@ahpﬁ%;.erdegg)h%?%e 2 é&gms fatc% %45 may be nade

so deep that tons

sem conduct ogpeakemniedBductbenvalfer $0RSHAWAING the 1:@1'@%0%ﬂ he
function of the sealer 35 to protect the side faces of the

sem conduct othehispits A#.t hTheh| N"the elastbhers2atan Be usilmdedhard (as
shown at (b) in Fig. 50) to leave the side faces of the sem conductor
chip 5 1labythecayert ferspriotectinigothenfsddes @Ace®0 of arhiesot ropical |y
to give the slits 34 a |arger dianeter at their bottom portions than
that in the sesigonductor chipt e @&f showmw fadcdc) in Fig. 51,

thereby to eliminate the step of charglng the insides
of the slits 34 with a sealer of a resin.
In still another mode of the CSP, as shown in
10 Fig. 52, the wires 12, as formed over the upper face
lof the elaétomer or over one faée of the insulating
tape, may be used at least partially as a fuse 36.
Then, the defective chip area, where a defect of short
| circuit is found out by the electric characteristic
15 test, can bé eliminated by blowing the que 36, as
formed in the defective chip area, before or during
the burn-in.
In place of the aforementioned means for
utilizing the wires 12'as the fuse 36,'moréover, the
20 conduction pins of the tester or the'burn-in_device
can be kept away from the contact with the solder
bumps 5 thereby to eliminate the defectivé chip area
1B, either by scraping off the solder bumps 5 of the
chip area 1B, of which the defect of a short circuit

25 is found out by the electric characteristic test, as
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“In still another node of the CSP, as shown at (a) in Fig. 51, the
slits 34 may be fornmed in the 25 - sem conductor wafer 50B at the boundary

of the chip - - 43 - . . area
1B. After this, as shown at (b) in Fig. 51, the el astonmer 2 may be
applied to the principal face of . t he sem conduct or wafer 50B

I ncl udi ng the insides of : the slits 34. Then, the elastoner 2 can be
utilized 5 as the layer for protecting the side faces of the

sem conductor chip 1, as shown at (c) in Fig. 51, thereby to

elimnate thgnsLRPiAf anarshpgofhs¥! B6h#%hg the s@brhbessbift ¢nd4peith a
seal er of a resin. ' In still another node of the CSP, as shown in

10 Fig. 52, éhetnér@ﬁi§2araa in;nad gvandt batuge€ective, with ah the
el astomer or over one face of the insulating ' tape, nmay be used at

| east parti aihyudatiingutaydb. 37 of aTkesinihasdshewhi ia #digpn &dea, where a
def ect of short circuit is found out by the electric characteristic
15 test, can beFiginbhashdwbyabmodenginhwhiichetBe, wiges 12 forned in the
defective-chip area, ‘-before or. during the burn-in. In '
pl ace of5thefarmednewerokbe adaftomer 2 are griippkpdgtohdnjersect? as the
fuse 36, noreover, ;the 20 conduygtion pins of .the tester or the burn-in
devi ce ataf BighEpanglgytheofrRetion: dedndngh thee seddgd;

bumps 5 connected with the wires 12 and the center of
the semiconductor chip 1 and in which the wires 12
arranged in the peripheral edge portion of the |

10 ~ semiconductor chip 1 aré longer than the wires 12
arranged at the central portion of the semiconductor
chip 1. Then, the stress td'be'applied to the solder
bumps 5 due to the relative positional displacement
between the solder bumps 5 and the wires 12 is

15 homogenized to equalize the connection lifetimes of
the solder bumps 5 all over the dhip thereby to
improve the connection reliability of the solder bumps
5. |

In this mode, the wires 12 need not always_have

20 the étraight pattern, but, as in Fig. 56, their
components, as taken in the direction perpendicular to
the chip center direction, may become 1ongef, when
éccumﬁlated, in proportion to the distance from the .
chip center.

25 Although our invention has been specifically

- 45 -



bunps 5 thereby to elimnate the defective chip area 1B, either by

scraping off the solder bunps 5 of the - - chip area 1B, of which the
-defect of a short.circuit 25 is found out by the electric characteristic
test, as - 44 - shown in
Fig. 53, or by coating the surfaces of the be .of the chip area 1B, as
found out defective, with an . insulating | ayer 37 of a resin, as shown
in Fig. 54. Fig. 55 shows a node, in which the wires 12 5
fornmed over the elastoner 2 are oriented to intersect - at a right

‘angl e the di&?ﬁ&&?ﬂe?obﬂ'?ﬁetﬂgsiglgfrlts gmggﬂqﬂén§ﬁlpﬁ%e %@I@ th the

Wi res 12 ‘and e cen he sem c uct or In which the
wres 12 otabéamgﬁﬁtéa thereebi pher ébneﬁaeuﬁea&tlyoaeohomqleao

sen1conductor chip 1 are longer than the wires 12 arranged at the
central portiAnyafiblis meAheLBIWELRbUL depa@hhﬁglfrEHE&het@Qsttress to be
applied to the sol der ‘bunps 5 due to the relative positional.

di spl acenentthereofbet ween the sol der bunps 5 and the wires 12 is 15
honogeni zed to equalize the connection lifetinmes of t he sol der bunps
5 all over the chhp shewebyntBig. 57,i dproesampdegomhecsiigesr d12i &oi |ity of
t he sol der bunps 5. In this node, the wires 12 need not

almays have beoformad evexi the plastpmerndt joisted Eiogthes, their

principal face of the semiconductor chip 1 ‘may be made
to have a multl-layered structure. In this
modification, moreover, the wirés 12 for the power

10 supply and the wires 12 for the signals may be
“arranged in the different layers of'the elastomer 2 so
as to reduce the noises. When the insulating tape 3
is jointed to the upper face of the elastomer 2,
moreover, an insulating tape 3 with the wires 33

15 formed on its two faces; may be used as shQWn-in Fig.

58.

INDUSTRIAL APPLICABILITY |
According to.the invention, ‘it is_possible to
20 manufacture at a low cost thé CSP which can, by using
the elastic deformation.of the elastomer or the
extension/contraction of the wireé, damp and absorb
the stress to be appiied'to_the bump electrodes due to
the.differenée in the coefficient of thermal expansion

25 between the semiconductor chip and the substrate.
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conpohents, as taken in the direction perpendfcular to the chip

center direction, nay becone |onger, when accunul ated, in proportion
to the distance fromthe chip center. 25 Al t hough our

i nventi on has_been specifically ' ) _ - 45 -
descri bed on the basis of its enbodinments, it should not be limted
thereto but can naturally be nodified in various manners w t hout
departing fromthe gist thereof. 5 As shown in Fig. 57, for
exanple, the wires 12 to - be formed over the elastoner 2 jointed to
the . pr lmsoalaﬁe@qwfpdgﬁbi@ﬂﬁ‘&Wﬁe d§ gude to
have a multi-layered structure. In th nod |cat|on nDreover t he

wires 12 for suigapiweruseld in wmﬁaﬂ_laﬁq.iq}ﬁ:meffgq]tl?ej&tfmlél gnal s may be
arranged in the different |ayers of the st oner as to reduce

the noises. VWesricehsucks dsatd pOrtEBL e informdtsidmitdasindl tdevigwer face
of the el astoner 2, moreover, an insulating tape 3 with the wires 33

15  forned daclusling af poetabimy ttﬂemmhe,s BOPOVENd rHEE g. 58.
| NDUSTRI AL ‘APPLI CABI LI TY ) According to the invention, it is
possible5to : -
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20 manufacture at a | ow cost the CSP which can, by using " the

el astic deformation of the elastoner or the ext ensi on/ contracti on of
the wires, danp and absorb the stress to be applied to the bunp

el ectrodes due to’ the difference in the coefficient of therm
expansi on 25 bet ween the sem conductor chip and the substrate.

- 46 - This nakes it possible to provide a CSP which is
suitably used in a small, light-weight electronic devi ce such as a
portable information term nal device i ncl udi ng a portabl e tel ephone,
PDA and HPC. 5 | _ Lo CLAIMS

1. A semiconductor-device characterized: -in that an
elastomer layer is formed over a plurality of
5 | semiconductor elements and bonding pads, which are
formed over a plurality of éhip areas of the principal
face of a semiconductor wafer; and in that bump
electrddes‘ére eléctrically'connected ét:their one-end
.portions with said bonding pads through through holes
- io opened in said elastomer and at their other end

portions with wires arranged over said elastomer

- layer. |

2. A chip size package type semiconductor device
comprising semidonductor chips obtained by dividing

15 " the chip area of said semicbnductor wafer as set forth
 in Claim 1. o |
3. A semiconductor device as set forth in Claim 2,
charactefized in that a protective layer is formed on
the side faces of said semiconductor chip.
20 4. A semiconductor device as set forth in Claim 1,

characteriéed: in that said wires are forﬁed over one

" face of an insulating tape jointed;fo the upper face
of said elastomer laYet; and in that said-wi;es and
said bdndiﬂg pads are electrically cohnected through

25 Au bumps jointed over Said bonding pads.

O AR A EEELEN
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sem conduct or device characterized: in that an - el astoner |ayer is
formed over a pIurallty of 5 sem conduct or el enments and bondi ng pads,
whi ch are ~formed over a plurality of chip areas of t he princi pal
face of a sem conductor wafer; and in that bunp el ectrodes are
electrically connected at their one- end portions wth said bonding
pads through through holes 10 opened in said elastonmer and at their
ot her end portions with wires arranged over said el astoner

| ayer 2
CO?IT’pI’I Si ng sgm conductor éﬁﬁ S 0 ta| ne %{gﬁ%c&[%e c‘h‘i p area of

sai d sem Con@lhﬁtlﬁlbt‘&iﬁ%recﬁirﬁ%hafto%t Iﬁlur.:al:l.ﬂj1 ﬁ d¢ldes of Au 3
sem conductor device as set forth in

bumps are jointed to the upper faces of said bonding
pads. | _

5 6. A semiconductor device as set forth in Claim 4,
characterized'in that said Au bumps are sealed with a
resin filled in the thrdugh holes of said elastémer
layer.

7. A semiconductor device as set forth inlélaim 1,

10  characterized in that said elastomer layer is made of
either a photosensitive resist applied to the
principal face of said semiconductor wafer or a
photosensitive film adhered to fhe principal face of
said semiconductor wafer.

15 8. A semiconductor deviée as set forth in Claim 1,
characterized in that said elastomer layer has a
modulus of elasticity of 1 to 5,000 MPa.

9. A semiconductor device as set forth in Claim i,
characterized in that said.elastbmer layer has a

20 modulus:of elasticity of 1 to'1,000 MPa.

10. A seﬁiconductor device as set forth in Claim 1,
.charactérized in that said elastomer layer has a
modulus of elasticity of about 1 to 500 Mﬁa.

11.‘ A semiconductor device as set forth in Claim 1,

25 characterized in that said elastbmer layer has a film

I
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characterized in that a protective layer is fornmed on t he side faces

of said sem conductor chip. 20 4. A sem conductor device as set forth

in Claimi1l, characterized: in that said wires are forned over one

face of an insulating tape-jointed to the upper face of said

el astonmer layer; and in that said wires and sai d bondi ng pads are
~electrically connected through 25 Au bunps jointed over said bonding

pads. 5. A sem conductor device as set ‘forth in C aim4,

characterized in that a plurality of stages of Au bunps are jointed

to the upper tfl-?_ i m% Wlﬂwo 15 mpads. 5 6. A sem conduct or

devi ce ‘as set characterized in that said Au bunps

are seal ed Wl1tzh ap sem:.écﬁi“dt{bﬁdﬂ Ry ide 148 ¥ ﬁ]%‘ Plimai d el astoner

| ayer. . A sem conductor device as set fort a|n11 10
characteri Zed:ﬂdratdtﬂirfz%dj ﬁiaﬂiam@ru@gas@mﬁ@@elﬁer has £if{dh a

phot osensitive resist applied to the princi pal” face of said

seni conduct orthiafkaressy of 0.01 tEhd.dsemsi tive fil madhered to the principal
face of said seniconductor wafer. 15 = 8. A sem conductor device as
set forth inlQd.ai d Bemicondudtomaericeeds rsethaforsth direl@kaimel, | ayer has
a modul us of elasticity of 1 to 5,000 Mra. 9. A sem conduct or

devi ce as serchagiaatenizgdiin that sald:releetmenekayer thas %afl;llml ast onmer

| ayer has a
thickness of 0.02 to 0.1 mm.

14. A semiconductor device as set forth in Claim 1,
characterized in that said bump electrodes have a
10 spacing larger than that of said bonding pads.
15. A semiconductor device as set forth in Claim 1,
characterized in that said elastomer layer has an
undulated surface. | | |
-16. A semiconductor device as set forth in Claim 1,
15 characterized in that said elastomer layer in the
vicinity of said bump electrodes have slits.
17. A semiconductor device as set forth in Claim 1,
characterized in that the wires arranged over said
elastomer layer are formed.at least partially to have
20 a curved pattern. |
| 18. A semiconductor device as set forth in Claim 1,
characterized in that the wires arranged over said
elastomer layer are formed at least partially to have
> a plurality of wires.

" 25 19. A semiconductor device as set forth in.Claiﬁ 1,

gy -



20 nodul us of ‘el asticity of 1 to 1,000 MPa. 10. A sem conduct or

device as set forth in Caiml, characterized in that said el astoner
| ayer has a nmodul us of elasticity of about 1 to 500 MPa. 11 A
sem conductor device as set forth in CGaim1l, 25 characterized in that
said el astoner |ayer has a film ' t hi ckness of 0.005 to
0.15 mMn. 12. A sem conductor device as set- forth in daim1l,
characterized in that said elastoner |layer has a film - t hi ckness of

0.01 to 0.1 mMm 5 13. A sem conductor device as set fortﬂ_iE Clain}l,
characterized,y.n.t Sali | I S fil t hi ckness of .
0.02 to 0.1 %ﬁd}aé@r’%%dj‘ﬁsrgﬁwéh%&u%aﬁ{%%iac’g‘%&g%tmf%?t‘ﬁa’r daim 1,h |
characteri zedg,i ' W frelels ' 0 | | arger than
that of sai d(élg'(g:{r%s I ng rpzl?#lb _ %ﬁgﬁ_se%%%%%%é acfle%ﬁéc)gﬁ%fswset forth in -

Claiml, resPRINAUS UL Qiredtidn St MG U Bun PV edBodls .

undul at ed surface. 16. sem corduct or™ devi ce

1, 15 char aeimidcasdll Wit da ishivi s diimihd Bt dH8aid chipCinity of
said bunp el ectrodes have slits. 17. A sem conductor device as set

forth in50 aiameh; and irchdredctidre aeitds ddrdndde anl rse ?éﬁiﬁl@ér@l/er sai d
el astoner |ayer. are formed at |east partially to have 2C a curved
pattern. edge po;tion of said chip area are longer than the

wires arranged at the center portion of said chip

area. |

20. A process for manufacturing a semiconductOr

10 device, comprising: |
(a) formiﬁg an elastomer layer over a plurality of
semiconductor elements and bonding pads; which are
formed in a pluraiity of chip areas of the principal
face of a semicondu¢tor_wafer;

15 (b) forming through:holés'over said bonding pads or
the electrode wires which are electrically connected
with said bonding pads, by opening éaid-élastbmer
layer;

(c) .forming-wires to be electricaliy connected.at
20 their one-end portions'with said bonding pads through
| said throughfhbles and to be arranged at their other
end portions over said elastomer layer; and
(d) connecting bump_electrodes with-thé other end
portioqs of the wires arfanged over said elastomer

25 layer.

- 51 -
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18. "A sem conductor device as set forth in Caiml, characterized in
that the wires arranged over said : el astoner | ayer are forned at ‘| east
partially to have a plurality of wires. 25 19. A sem conduct or
device as set forth in Caim1l, -characterized: in that
the wires arranged over said el astonmer | ayer are oriented at a right
angle with respect to the direction joining the bunp el ectrodes
connected with said wires and the center of said chip 5 area; and in
that the wires arranged at the peripheral edge portiOn of said chip
‘area are Ionair than t he mnreg arraﬁgﬁﬂ at the c t ortion of said
chip : procggs for, papufactur Pa SEMCR i conductor 10 -

devi ce, conpris form ng an el ast oner Iayer over a plurality

of ngggﬁﬁgétSPmEFé%é ¢ and bondi ng pads, mhich are formed in
a pIurallty ?%B?hkgrﬁiﬁgsa fe&Q@tBﬁbﬁggE?er over gﬁg&%g @foMUctor

waf er; orm hrough ver °3&rd % ds “or t he

ehect  ode v beRiuBhAllcEbe ehenkhtsbnt & %’i‘l’aﬁ.‘htge‘f)ads wh‘f‘.’ﬂcthh axd d_bondi ng

pads, by opening sai |'ast oner ormng wires to be
el ectricgl| YféméﬁciﬁdaaFlu%Qllt heifr chi %&@a@%tﬂ Q'h% gﬂﬂﬂhcﬁ. el bondi ng

pads through - said through holes and'to be arranged at their other
end porti onsfager ofaadsemisoadactbay eafeand
(b) forming through holes over said bonding'pads or
thé electrode wires which are electrically COnnected.
_ with éaid bonding pads, by opening said elastomer
10 layer; |
(¢) Jjointing an insuléting tape having wires on its
one face to the upper face of said elastomer layer to
connect the one-end portions of said wires and said
bonding pads electrically through said through holes;
15 and |

- (d) coﬁnectihg bump electrodes with the other end
portions of the wires arranged over said elastomer
layer.

. 22. A semiconductor device-manufadturing_process-as

"20  set forth in Claim 20 6r-21, further comprising:
| dicing and dividing the chip éreas of said

‘semiconductor wafer into semiconductor chips.
23;. A semiconductor device manufacturing process as

~ set forth in Claim 22, further comprising: making a

25 test prior to dicing and dividing said chip areas into

///_.

e

o
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(d) connecting bunp el ectrodes with the other end | - portions of the

W res arranged over said elastoner 25 | ayer.

- 51 21. A process for manufacturing a sem conductor
devi ce, conprising: ~ (a) formng an el astoner |ayer over a plurality
of sem conduct or el ements. and bondi ng pads, which are 5 f or med
in a plurality of chipareas of the principal ~face of a semniconductor
waf er; (b) form ng through hol es over said bonding pads or

the electrode wires which are electrically connected " wWth sai.d

bondi d b ' | d_el ast : 0 .l " .¢) jointi

an i nacl ot i rEetEeRLRPHOaAFPEScBIPRr sto classyfg’ Bald phurALLEper face of
id el ast - t o e- s id w :

ool 1 OTBE YR ak8ag  huce, SONTRSEHI, R GAAeBREL 10RSoRRen2l 4 1 TS

and (?%. CRNDER L LOHahUEBr C4E61ERIRanWFLBL LR nG! BEECBRE as

portions of e wres arranged over said el astoirer l"ayer . 22.

A sem conducket fS¥tReiNPEYARR! 99 NEuPtAELSBoRPpriding:Sebridhighal N O ai m 20

or 21, further conprising: dicing and drviding the chip areas of
sai d 5 fuse using at least a portion of the wires arranged
. over said elastomer layer, to blow the fuse of the
chip areas which are determined to be defective by
said tésting. |
25. A semiconductor device'manufacturing'prbcess as
10 set forth in Claim 20 or 21, further comprising:
formihg slits in the principal fé#é or back face of
said semiconductor wafer at the boundary of said chip
areas, and fotming protective layers in said slits.
26. A process fér manufacturing a semicbnducto£
15 device, comprising:
_ (é) ' forming a plurality of semiCOnduétor elements and
a plurality of bonding pads over the individual
prinéipal planes of a plurality of chip areas defined
by scribe lines; |
20 (b) forming an elastomer layer over the principal
| faces of said plurality of chip areas;
(c¢) forming through holes .in said elastdmef 1ayef at
positions, as corresponding'to said plurality of
bonding pads, individuallj in said plurality of chip

25 areas;

_—
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“semi conductor wafer into sem conduct or' chi ps. 23. A sem conduct or

devi ce manufacturing process as set forth in Caim22, further
conprising:. making a 25 test prior to dicing and dividing said chip
areas into - 52 - . said
sem conductor chips, to classify said plurality of chip areas into
non- def ecti ve and defective ones. : 24. A sem conductor device
manuf act uri ng process as set forth in Claim?22, further conprising:
formng a fuse using at |east a portion of the wires arranged

oveT 221 ! T8) CTEREAIS, et ShHuCREb LTy Shs! BipgrianaltyBgl 575 v o
SEmSONUCt ok 5 L5 ARIML S VCAY EBRESGntSn HRe, pRROREnphig I T 2

back face ofone_endS 'PtiBHECB?QPCQQid“@iEEEBQFFPgaQQE”Qﬂ&y of said chip

areas, and formng protective [ayers in sai S." 26. A process for
”anUfaPtur'“Soﬁné@ﬁé&oﬂgu€ﬁéir-ééherdéﬂﬂcﬁorﬁﬁaﬁé'%iﬂﬁfthe (a) formng a
plurality of sem conductor elenents and a plurality of bonding pads

gve_r thesi ndédi:ﬁd@bondin?_éﬁé_écbﬁaéaﬂﬂaﬁéﬁdﬂﬁgapaawﬁhi’bﬁgﬁf saidp areas

~defi ned by scribe lines; 20 (b) formng an el astoner |ayer over

t he princi pathrough holes; _

(e) forming bump electrodes individually in said
plurality of chip areaé_which are.éoﬁnected with the
~ one-end portions of said conductive layers; and

10  (f) cutting said semiconductor wafer along said
scribe lines to form over its principal face a
plurality of semiconductor chips.havihg said elastomer
layers, said conductive layers and said bump
electrodés.

15 27. A semiconductor device ﬁanufacturing process as
set forth in Claim 26, characierized: in that said
elastomer layer is formed of a photosensitive film;
and in that said through holes are fbrmea by'the
photolithography technique and the etching technique.

20 28. A semicon&ucﬁqr device manufacturing process as
set forth in Claim 26,_characterized in that the step
(d) of forming said conductive iayers includes:

'formihg Au bump elegtrodes-over'séid bonding_pads; and
forming a wiring layer over said.Au bump electrodes.

25 29. A semiconductor device manufacturing process as



‘face$ of said plurality of chip areas; (c) formng through holes in

said el astomer | ayer at positions, as corresponding to said plurality
of bondi ng pads, individually in said plurality of chip 25 ar eas;

- 53- (d) form ng such conductive layers individually in
said plurality of chip areas which are forned-at their one-end
portions over said elastoner |layer and connected at their other end
portions with the 5 correspondi ng ones of said bonding pads through

said t hrough hol es; (e) formng bunp electrodes individually in

one-end por {Pahetarhain CARH 787 MaboERe AR TH' Bl bhe BRep (i

sem conduct o r sak : LReq L : Qver its

princi pal faggvgéf fa&ﬂgﬁgr§F??ycg?dggﬁéggnéhggg§ %&Fggaﬁgﬁing sai d

el ast oner -formiﬁgeéSmeﬁéld1§9éﬂUﬁllVGVEEYQhé sa¢rasedofUBBRid

el ectrodes. 15 7. A sem conductor device manufacturing process as

set forth ineChetomedd, 1aperatheludefy thet habiGesdof saidekthzbaghr |ayer is
formed of a photosensitive film and in that said through holes are
forned by thboles; apdoformihggaawhyihgchayerebgnpatheratiahi sgitechni que.

metal layer.

s



20 28. '~ A sem conduct or .devi ce manufacturing process as set forth
it Caim26, characterized in that.the step = (d) of form ng said
conductive | ayers includes: “formng Au bunp el ectrodes over said
bondi ng pads; and formng a wiring | ayer over said Au bunp:

el ectrodes. 25 29. A sem conductor device manufacturing process as

set forth in Caim26, characterized in that the step (d) of formng
'said conducti-ve | ayers includes: forming a netal |ayer all over the
surface of said el astonmer | ayer including the insides of said through
5 hol es; and formng a wiring | ayggshgapetterni ng said metal |ayer

A chip size backage in which an elastomer of low
elasticity for damping and absorbing a stress, as
might otherwise be concentrated on bump eiectrodes, is

5 ~f6rmed over the principal facefof-aISeﬁiconductor chip
~and in which wires connected with bonding pads are led
out to the upper face of the élastomer'thfough through.
‘holes formed in the gléStomef and are'connected at
their one-end portions with the bump electrodes. On_
10  the other hand, the wires, as led out to the uppef
face of the elastomer are fbrmed.in a curved pattern
so that the stress to be concentrated on the'bump
elect;odes may be absorbed and damped by the.extgnsion
and éontractioh_of not only the elastomer but also the

15 wires.
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