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Sem conduct or Device and Process for 5 Manufacturing the Same TECHNI CAL

FI ELD *@0002* The present invention relates to a sem conduct &0 dB¥P0¢e 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 conductor chip pa
substrate through bunp el ectrodes. 15 BACKGROUND ART The BGA a m Wmnm”ﬂm
Array) type LSI package, in which a sem conductor device is packaged'l

flip chip over a substrate by using ball-shaped bunp el ectrodes nolifif®d
over electrodes (or pads), is 20 frequently enployed not only as the

package for packaging the $JiE €SI hati GgAnEny P/ ® (I nput/ Qu ' ut
al so as the package for packaging the nmenory LSI, because it m@nm gﬂmmm@
equi pped with many pins while reducing the packagi ng area. 25 ep@mr

di sclosed in_USP No. 5 2 27 or - 1 3 0 APR 2002 exanple,*
provi ded mﬁFﬁTpﬁeOEagﬁggiggppgngre in

Semiconductor Device and Process for

5 Manufacturing the Same

TECHNICAL FIELD
The present invention relates to a semiconductor
device and a process for manufacturing it and, more
10 particularly, to a technique which is effective when
applied to a chip size package (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 is packaged in a flip
chip over a substrate by using ball-shaped bump
electrodes mounted over electrodes (or pads), is

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

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



which the chip is mounted by the wire bonding nethod over a package
substrate of plastics having bunp el ectrodes of a solider of E? ?@ §®20y on
its back 5 face and is sealed with a nold resin. Thus, the HGA % 5
structure in which there are jointed different kinds of menbers having
different coefficients of thermal expansion such as the sem conductor chip
made of single crystalline 10 silicon, the package substrate made of

pl astics (or ceramics) or the bunp el ectrodes nmade of the Pb-Sn all oy
solder. As a result, if the sem conductor chip is repeatedly subjected to
the tenperature cycle of heating/cooling steps after the BGA was packaged

ol cctrodes GRERBAST et b FrEIARachHhh St hEFRave SERREPKRECER Tl i cni o
anong the TeRPehStnd NeRis! LESRoRECSD ga@hgnwggx BORLIAR hiepBump Iifetime

to | oner the ric c nectron re se the breakage of
the bunmp el g6trode L Neubasea By ok 1JQ’c§ B RRL Sy Whhinpnot be
actualized mg%% ?h a%ﬁﬁ% ?%ctro% g a recatﬁvef%mg arge di anet er,

because theei?é&’@r@&é’gtéﬁdﬁssébﬁﬂéﬂ MESPBBSB a1sbyesn aksobhchg 25 ability
of sone extent. Wen the dianmeter of the bunp 3 0 APR 2002 el ectrodes is

so smald asfibatand ibesE&Pedavitpy ammyld/ £epins or the chip size package
(CSP) reduced to substantially the sanme size as that of the chip, however
a serious probl ehasj sebet BGAopeovitessar essustubsornbi whighi tiheyeof the
bunp el ectrodes. In the design of the BGA or especially the CSP, therefore,
desi gn techarquaeintedreéffifesentokindRi a§ mamberdi YRYEAY nenbers of

mat eri al s havi ng apErOX|nate t her mal. expansi on coefficients or for
|nterp05|ngdé§§ﬁr29 acﬁﬁﬁgé?lﬁﬁtﬁh@ngBQBEP%eéﬁpﬁﬁéleﬁlﬁuéﬁda@he substrate

| d ab d h I d
Japanese PaFBA SEATGSCRERERD. <h 353@%?? 56 RaRgarscryeear ﬁgﬁgbﬁeiitfﬁ whi ch
the bump el ggitades are 18-LoLuPdyiB.aa0Li 80988 L8 Lhackndioy dual chip

ar eas a senlconduc or-wa n divided into

mul ti pl e chipsam) Eszhbf PheCBafip éneakre&eglﬁadw beS f1aS pHARREC! ed with
pads fornmed int eri pheral edge portion of each chip area of the 20

wafer, are h@gﬂoznﬁbﬂéeﬁf te £higs@rep. ifhene éofiveha@actércentipd all over
its surface with a cover coat of polyimde or the like. This cover coat is

opened i ntoia gepdapatiler subjeexpdseot hbewtempetratulre ayicdiedef and bunp
el ectrodes are forned thereover. 25 After this, the wafer is diced al ong
scri be |inebeandng/cooling steps after the BGA was packaged over
15 the printed-circuit board, the stress is concentrated
at the bump electrodes due to the difference in the
thermal expansion coefficients among the members.
This stress concentration may shorten the bump
lifetime to lower the electric connection reliability
20 or to cause the breakage of the bump electrodes, 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



- 3 3 0 APR 2002 divided into nmultiple chips. According to this
manuf act ure process, the work of arranging the bunp electrodes in the grid
shape inside of the chip is perforned by a wafer process so thafj(t kR 888 ps
having 5 the bunp el ectrodes can be mass-produced. Japanese Patent
Lai d- Open No. 283843/1989 has disclosed a process in which the wafer is
coated on its surface (excepting the area having the bunp el ectrodes) with
a thernmoplastic resin (e. g., 10 polynethyl nethacrylate) for danping the
stress to be applied to the bunp el ectrodes and in which the wafer is then
diced and divided into nultiple' chips. This process is advantageous in that
t he packaged_chip can be easilé iegairgd ang tFat nQ bubhle is left in the
15 gap bet wBLBCERRAER| pSafa FRBLLUBS: FRRL, ObvEhe: RERANGYEDS M3%Nhi ch t he

bet th hi d th bstrate_i h it [ ft th
I s pabkAgBanByer ThE COBELPAFE PAPBAGA NG DS CBLSA fBtee. 20

Japanese Patﬁgéggﬁgg%gPentﬁQ. g@g4§§é%gg%hgﬂgfgk§ck%%eghq$ LSl package in

whi ch the st enerat ed due érence i n-t'he thermal

expansi on cogLLELent bELYBER bRERS P adidoEneos YhsHakhd $rabsarbed and
aru 25 e fe.g

danped by neans o ery ast oner ., Silcone rubber having a

modul uss of apdorbidgOahPRi2P08retast banby e?bctPBaMea ofinl €88) having
projections on its Surface, by sealing the chip with the rubbery el astoner.

Over the sugésggnobft bRer BOReby ekpetaakly ther esare therefdra,res which are
connected at their 5 ends wth the pads of the chip and extended at their
ot her ends desighheteshnigues afet megprigedctfioanmakllmgn the
individual members of materials having approximate
thermal expansion coefficients or for interposing such
10 a member in the gap between the chip and the substrate
as will damp and absorb the stress to be applied to
the bump electrodes.
Japanese Patent Laid-Open No. 102466/1996 has
disclosed a process in which the bump electrodes 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 multiple chips. In this process, first
of all, wires, as connected with pads formed in the
peripheral 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 cover coat is opened
into a grid pattern to expose the wires to the

outside, and bump electrodes are formed thereover.

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



this package is to be nmounted over the substrate, the wires over the
surf'aces of the projections are soldered to the el ectrodes of the
substrate. 10 Japanese Patent Lai d-Open No. 111473/ 1996 has di scl osed a BGA
type package in which there is interposed between a chip and buw APR 7002

el ectrodes an el astoner of |low elasticity (e. g., syloxane polynmer having a
glass transition tenperature of -50 C or 15 less) for danping the stress to
be generated due to the difference in the thermal expansion coefficient
between the chip and the substrate. This elastoner is adhered to the
surface of the chip by nmeans of an adhesive, and the pads of the chip and
the bunp 20 el ectrodes are_electrically connected through conductors which

are buried FAVEAEdelREP oHBILIPARKRRIPRE crAFIRRA T ¥PptlE® to 98), as

i ssued by Ni kkei. BP Co., Ltd. (iﬂhChtobEr 1996; has ggsckpsed a (wafer

| evel packaBFRYY2pFBEESEIPHCHAT chP95¥aR ePAstFEARBIRA FRFePURd a pol yi ni de
substrate | ayer, - ] P 0 re Lam pat the.sur.face of a wafer
so t hat bun%¥%?gf?$8ﬁe§nag%£k§%%§c %%pgvégg%ﬁgmﬁgegﬂFoFﬁég aver the
olyimde s | aye i-n J t (g di 0
ganﬁfactureﬂgﬁ%é?%gg gﬁi% ??gékpgﬁggggé gg(%g ?.thﬁeEgggg g%%?ﬁé waf er and

the wires ofhEhguRpl ¥1 8E8B0q89SERA Bel RYEE-pESAREEQLT I cal |y connected

t hrough | eads or bonding wires which are buried in the elastic resin |ayer

of the chip surfagpandspapetentat.end-opefl- Gpen2bBs43718861936 has 10

di scl osed a technique for danping the stress to be applied to bunp

el ectrodes disalcseq, abprooessecinnghibk bhepweferct isdesated e el ectrodes
of a substrate through thin, helical wires (as called the "mcro | eads")
havi ng spri bhyspsepéaceesenvceptingeths deesr havihgt ghenbamp directions
including horizontal and vertical direction. The mcro | eads are fornmed by
| anmi nati ng & pFLradesy wWithi#fERERNCRIAGE16f TRELAI (B-BrB over the substrate

by th tteri hod, . b i th tal fil i nt o helical

oattorHa arS YRGBT L (REHYLFY LEHE) HEPA SARPRNG! tPRe SESRBATSS: Hehyer . USP

No. 5, 476, 21, Daga di scl psefl, ot EEOBLAUGCL N NI G0 grvbtests Dandsd at its
pad-of a-chip to fornra | doped projection to package a

sen conduct pg cHLR ay%d?algaba&{ri\asdt BheY9RuiRep?a: BRYEEC! ! @fis! N anot her

node of this Lald-Qpen
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, over the
process in which the gap between the chip and the
substrate is charged with a resin after the chip was
packaged over the substrate through the bump
electrodes.

20 Japanese Patent Laid-Open No. 280458/1992 has
disclosed an LSI package in which the stress to 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



3 0 APR 2002 noreover, the wire is bonded at its one end over the pad and
is then fornmed inits entirety into an S-shape or a strai ght shape so that
its other end side is connected with the substrate. 5 Japanese fQQ@RQ%Z
Lai d- Open No. 177434/1988 has di scl osed a packaging structure in whicC
helical, conductive springs are forned al together over an insulating sheet
and having a height no larger than the m ni numtransverse size are

sandwi ched between a 10 bunp el ectrode formed over the pad of a chip and a
substrate. The conductive springs are forned by etching a Cu alloy or the

| i ke over a thin sheet adhered to the insulating sheet of polyimde and are

A R e ko
I nelr G e 1 SUBELAG £p 0%y S PROE MR ey pe are

packaged over t a’resul ips can“be held in

cl ose cont Lt h | ahen i j Ls arranged
on the bacié: %1%2%‘“% 't%’e C iﬂgis%g s\?iangaaﬁcese Pa%ﬁe.%ltsr al d%);clx%%%ﬁ)&n%&)?n/ 1997

has di scl os@tkfe CAt® S6AME PREKkagowhicWhagl EbgnsteRdohtasnenl ing a
package after a wafer was divided into 25 chips is elimnated by using the

back face amlisiwlieth the pads loAPEWE0ORipasrs ekténd@bipadstaepertion of the
package and by using a passivation filmcovering the elenment form ng face
of the chi ptaen 9uid i ovenfthdespataage. o¥htbeppr&agetionsanufhebur ed by
covering the individual 5 chip areas of the wafer with a two-I|ayered

passi vat i ortliis rpagitres e remghagnenstedogusrf bhecanhatrphg bl el ectrodes

thereover in a grid shape. The individual electrodes are electrically
connect ed WiTHPE RVt pdnEfagepadd ERPoBEAIERESDDA ABPes, which are 10

For mod overs ATHETSher® LS SLE7 DFORPP nPETHESBRBY SFEE800) oot ed | ﬁhi ﬁgszr )
nio O ps by o nkiesg EFL4EE RRAS-ORER KR, ELa7 77888 RESC et ca i th

the electr | at en d . 250498/ 1996 has
s sé‘@%_ﬁ&ﬁ&yé@ﬁﬁé‘@ﬁ&gg §8N{n kehde fRe8

di scl osed a technique in whit np efectrodes are Tormed at predeterm ned
positions afntdr@sséebotiiedd 4 ronipagdadwbunputlbetpgaesshni cted by the

posi tion or

elastomer of low elasticity (e.g., syloxane polymer
having a glass transition temperature of -50 °C or

15 less) for damping the stress to 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 substrate layer



spacing of the pads. The wires led out fromthe pads are covered on their
surfaces with a layer insulating | ayer of photosensitive polyin de so that
the bunp el ectrodes are forned through a conductive |ayer over 25 8 A8R WMt es
whi ch are exposed fromthe openings fornmed - g _ 3 0 APR 2002 in the

| ayer insulating |ayer. According to this structure, the bunp el ectrodes
can be fornmed to an arbitrary height so that the bunp lifetinme can be

prol onged by suppressing the thernmal fatigue of the 5 bunp el ectrodes, as

m ght ot herw se be caused due to the difference in the thermal expansion
coefficients between the chip and the substrate. W have exam ned in

vari ous na S L£on deyi ce he _pri in which
the 10 senﬂ%%%dﬂ%ﬁ%&a%%$p§§2#ggf?#%ﬁgé?pS%a%kggggkoggrEbﬁé g&h@trate by
using the al pLefiPgllonglePoPELEEl! 00ER. cBNILDE BpoRgSoLar mRRUTact uring
t he sem conductor device, an ave found out a nove P structure having a
structure copppiei@é Shbsecravel Yaglarring andwhdcabenebi/Agekhgsstress, as

m ght ot herw se be concentrated on the bunp el ectrodes due to the

di fference tned heitberval nenpaastene creitiplenthipebweenphbrageisp and the
substrate, and a process for manufacturing the CSP structure at a

reasonadl e cosp) .20k pdsecif dfhd vafewemd ovhe swireprofiteebot h a CSP
type sem conductor device having a structure capable of effectively danping
and absor bipoly birideregbstrateai jayeot arewedecbriceddgntranedted t he bunp

el ectrodes, which are the junctions of the 25 sem conductor chip and the
substrate, Hyeowghtheadsgor bondpnapripes2vwhiichepEfcbubéededh £HE t her mal
expansion coefficients,of _the t .techni que for manufacturing the

seﬁiconduct%}aﬂE%?cEeé%nal?XQEO%nggggS PP_?Héf_FSrenentioned and ot her
Fol | owi ng descr | PPRREes. BECRRbcARCROPBhelnce 1380 ReoNckaRpanying
e, RECHEOLES O IEUNENILONIeThe Le Beeaiel iobert (02
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 horizontal
and vertical direction. The micro leads are formed by
laminating a plurality of different kinds of metal
films over the substrate by the sputtering method, by
etching these metal films into helical patterns and by
20 lifting 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 projection to package a

semiconductor chip over a substrate through the

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



According to the invention, there is provided a sem conductor device in
whi ch an el ast oner of IOM/eIast|C|ty for danping and absorbing a stress,
15 m ght otherw se be concentrated on bunp el ectrodes, is forned ﬁ/ﬁe\ﬁ 20ﬂf
principal face of a sem conductor chip and in which wires connect’ed

pads are led out to over the upper face of the el astoner through through
holes forned in the elastonmer and are connected at 20 their one-end
portions with the bunp el ectrodes. There is provided anot her sem conductor
device, in which the wires, as led out to upper face of the elastoner are
formed in a curved pattern so that the stress to be concentrated on the

b | ect by the el f t f
RLRRE Bf?/‘i%ﬁ%ﬁ S R ero Rt o T e kP RnEnanORRE EBR racti on of
the w res g“&?rl bk ”ﬁstﬂné#e ﬂ“&ﬁlt%ﬁ)dltg h&rﬁ@lké&#&h@?haﬂr \_/gqggea Process

for manufa sem conduct or evice, 1n e step or assenbling

a package igy 6] i 40 Nat ot byn PO f o5 Mg t DesSHER8rUBLKOs A8 gennections of

the bunp electrodes with the wires by a wafer process, by performng a

testing of ddwhdvtdy iwitm thé Ssehsteaead subsequently by dicing and
dividing 10 the wafer into chips. The summary of the invention, as

di scl o%ed herei nTapdrésderPatent Zeaid+ropér Foll| DwWwrng4 /198Bnhassemn conduct or
device of the invention, an elastoner layer is f.ormed over a plurality of
15 semi condlici@lrosed e ackhagingnsit rgepare, inhwbhhchr belacagd over a
plurality of chip areas of the principal face of a sem conductor wafer, and
bunp el ect reRRG el TRT FRE2I 232 chorped cal hodehbPE OMETeAB portions with

sai d bondi n ads thro h through hol es opened in said 20 el astoner and at

their ethert HorR9 e%ﬁt?PéL 6109 AnhedIBYePOsARHIBFathBRer | ayer. 2.

The sem co uctor device of the invention is a.ch IB a é tgacka e type
§7n88

sem conduct d%VFB%I%éﬁ??@ﬁ%%ﬁ?%o%ﬁﬁ%t%Fecﬁ?ﬁgwbﬁ §€8i &i di ng the
chip q'gea Zﬁxn&; él@cézeéﬁgofgﬂﬁéc?ro&\@{'%he p;& of a chip and a

substrate. The conductive springs 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 on the insulating sheet.

15 According to this packaging structure, the individual
back faces of a plurality of chips can be aligned in
their heights even if a substrate has a warpage when
the chips are packaged over the substrate. As a
result, all the chips can be held in close contact

20 with a cooling plate when this cooling plate is
arranged on the back faces of the chips.

Japanese 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



3 0 APR 2002 3. In the sem conductor device of the invention, a protective
| ayer is forned on the side faces of said sem conductor chip. 4. In the
sem conduct or device of the invention, 5 said wires are fornmed Qver one
face of an insulating tape jointed to the upper face of said el 4t ARReH0]

| ayer, and said wires and said bonding pads are electrically connected

t hrough Au bunps jointed to the upper faces of said bonding pads. 10 5. In
t he sem conduct or device of the invention, a plurality of stages of Au
bunps are jointed over said bonding pads. 6. In the sem conductor device of
the invention, said Au bunps are sealed wwth a resin filled in the 15

qrovh o sacel 581, Eh35! O bRYElon ogl L BRRTLROUELY Cv e o

the i nventi me 'S ma I'the nsitive

resi st applhgqnbfﬁhpgagggaghgg|f&§ﬁ9c83e§ihg %ﬁ@i%ﬁﬁﬁH%hP&dgﬁgéé§ggnguctor

phot osensitive _ ered to the principal face of sa
wafer. 8. |@aEQeo§e%€08ﬁ.uL§t a5 deybee ish b'iet'h@v%"é:'}é& e .Saipfl; gl ast omer

| ayer has a nodulus of elasticity of 1 to 5,000 5 9. In the
sem conduct pacHtayeCesOmahli€achvieBtl 8), covéZing the individual
5 chip areas of the wafer with a two-layered passivation
film and by arranging electrodes for connecting bump
electrodes thereover in a grid shape. The individual
electrodes are electrically connected with the
corresponding pads through through holes, which are
10 formed by opening the upper passivation film, and
through wires which are formed over the lower
passivation film. The wafer is subjected in this
state to tests for its function or a burn-in test,
before being divided into chips 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 bump
electrodes are formed through a conductive layer over

25 the wires which are exposed from the openings formed



3 0 APR 2002 sai del astoner |ayer hasa nodulus of elasticity of 1to 1, 000
MPa. 10. I n the sem conduct ordevi ce of the invention, sai del astoner |ayer hasa
nodul us of elasticity of 5about 1 to 500 MPa. 11l.1n the sem conductordevice
of the invention,saidel astomer |ayer hasa fil mthickness of 0.0985 APR 2007

t 00. 15mm 12. I n the sem conductordevi ce of the invention, 10sai del ast oner

| ayer hasa filmthickness of 0.01 to0.1 mm 13.1In the sem conduct ordevi ce of
t he invention, sai del astoner | ayer hasa filmthickness of 0.02 to0.1

nm 1514.1n the sem conductordevi ce of the invention, sai dbunp el ectrodes
havea spacing |larger than thatof said bonding pads.15.1n the

sem conduct ordevi ce of the invention, saidelastoner |ayer hasan undul ated
surface. 2048. tRet Dgyseni gontsei pgdexyee . of Adderd ivgntd oth s4i del ast onmer

| ayer in the vicinity of said bunpel ectrodes have slits.17.1n the

sem conducsordevuce, ofthé heumpvehéconodehewaneber farged awvemnsai del ast oner

| ayer are fornmed at 25|l eastpartially to have acurved pattern. - 13 30
APR 2002 18rbinrahe kehgbbnsioctbatdebecbusp dhfetimencaonbet he wires
arranged over said elastonmer |layer are fornmed at |east partially to have a
plurality Bfolprged hp sYpPIfes3BEi EBRJLBEENadefREAIYR PhetiPBvention, the 5
W res arranged over said el astope t .aright angle with

| ayer are oriented
respec t oPYRR ﬁ%?%E??%ﬁsjo?ﬁi%bggﬁeoﬁﬁﬁﬁwéﬁgcgﬁoﬁé§s€ nﬂ@@t@% with said
i dith f id_gchi d.th i . t th
ber | pher al FeagespEFF el of oufid EnPhTar <& hrb oM SREEE I e i res
arranged aﬁeébgeﬁegﬂgrcgg%tégg Qﬁesghgfg?hgegrea. 20. A process for

manuf acturing a sem con tor device o e invention, conprising: (a)

form ng an el asfonNBaive YLEMONEE 2nPLHEAbLUEYmAhnt?sSeeitGORMKect or el enents
and bondi ng pads, which are fornmed in a plurality of chip areas of the

princi pal §attcohdacsen denilbet of whtepriblr) afrar, ming whikchughehol es over
sai d bondi ng pads or the electrode wires which are electrically connected
20 wilh sasembporudngtpudehipy apenfhdpsahdpepaskeged bagar thec) formi ng
wires to be electrically connected at their one-end portions with said
bondi ng pa®i3PsRFBLGHPE RSB Er BREh2RBFETCREAONG PURPr SAFEFTRYSShei r ot her

25 end porghgnghgvgéoggég gégsﬁggg%ak%xgﬁhgagge-s%%iconductor

device, and have found out a novel CSP structure
having a structure capable of effectively damping and
15 absorbing the stress, as might otherwise be
concentrated on the bump electrodes due to the
difference 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 invention 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 bump
electrodes, which are the junctions of the

25 semiconductor chip and the substrate, due to the



3 0 APR 2002 (d) connecting bunp electrodes with the other end portions of
the wires arranged over said elastomer |layer. 21. A process for

manuf acturing a sem conductor 5 device of the invention, conpri3sj ApR 100R)
form ng an el astoner |ayer over a plurality of sem conductor elenents and
bondi ng pads, which are forned in a plurality of chip areas of the
principal face of a sem conductor wafer; 10 (b) form ng through hol es over
sai d bondi ng pads or the electrode wires which are electrically connected
wi th said bondi ng pads, by opening said elastoner layer; (c) jointing an
insul ating tape having wires on its 15 one-face to the upper face of said

el astoner | a - rtl saj i d said
bondi ng pa@%%%%?%%?%&%@%%@%ﬁr%Jﬁgﬁﬁﬁg{jgs;ébgrflgﬁl%g?'nggnnecti ng
bu el ectr i t t : i WL T arranged over
saimd) el astoér)rgreél?%my%%' %?QT%gE%%?ng%ﬁ%gg%%rﬁ%ég?égkﬁgﬁ%agtﬁﬁri ng process of
the inventigdyfibAdEdt &PV Stddat th Cdds AL IEVEALRY the chip areas of

sai d sem conductor wafer into 25 sem conductor chips. - 15 3 0 APR 2002

23. The seni condpigd of £ sheathert Idued aghdrétBepr 666881 8f ahhenbegnti on further
conprising: making a test prior to dicing and dividing said chip areas into
sai d sé&m cofehrcdves ot pishe t neemiskot ywihl doptomeal appaeknd €bbm areas into
non- def ecti ve and defective ones. 24. The sem conduct or device

manuf act ur i the pfotkswing dércripehen ovo fbethadecwiphi sefigrehoenitrg a fuse
using at |east a portion of the wires arranged over said el astoner |ayer,
to bl ow t hethesacegmpaRy Eig AB2whRIA0 which are determined to be defective
by said testing. 25. The sem conductor devi ce manufacturing process of the
invention further conprising: formng slits in the principal face or back

face of sai 1 r e boundary of said chip areas, and
formng 15 %%@%%%ﬁﬁ@%@#@l its. 26. A process for manufacturing
a sem,gpnduct or i i t oY, LSLBY: ;Nng a
pIuraHﬁ?y_of seéﬁ%%ﬁ%ﬁ%f%ﬁégf%ﬁgﬁgg %ﬁgtggpgﬁﬁgﬁrggnoﬁgé8%§%%§ pads over
the indivi dyate 29 @£1P%@%rpézlenyss@&m§rp£aaa&ht ¥n@f r6hhBwangas deffined by

scribe lines; (b) formng an el astoner |ayer over the principal faces of
said plural chippéd®P®ing to the invention, there is provided a
semiconductor device in which an elastomer of low
elasticity for damping and absorbing a stress, as
15 might otherwise be 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
holes formed in the elastomer and are connected at
20 their one-end portions with the bump electrodes.
There is provided another semiconductor device, in
which the wires, as led out to upper face of the
elastomer are formed in a curved pattern so that the

stress to be concentrated on the bump electrodes may

25 be absorbed and damped by the elastic deformation of

- 10 -



(c) formng through holes in said elastoner |layer at 25 positions, as
corresponding to said plurality of - 16 3 0 APR 2002 bondi ng pads
individually in said plurality of chip areas; (d) form ng such? 3mylve

| ayers individually in said plurality of chip areas which are torne

their 5 one-end portions over said el astoner |ayer and connected at their
ot her end portions with the correspondi ng ones of said bondi ng pads through
said through holes; (e) form ng bunp electrodes individually in said 10
plurality of chip areas as which are connected with the one-end portions of
sai d conductive Iayers and (f) cutting said seniconductor waf er al ong said

scribe 11Nk 0 JALDRKe: ol oY A Rk At A P L onduct of

chi ps havi ng sal el astomer ayers, sal con uctlve ayers and said bunp
el ectrodes. & ArS&n conduct or deV|ce manuf acturing process of the
i nvention, wherein said elastoner |layer is formed of a photosensitive film

and said throughA*&%'oQ%ﬁg;et%Otf}@ MR dnt ildis RN | 1 ogiAier t echni que and

t he etching techni que A sem conduct or devi ce manuf act uri ng process of
t he inventi @rovwikiedeian prbe estse [f ord mamiu flawtirigis & Geamingbicdiotsot ayer s

i ncludes: formng Au bunp el ectrodes 25 over said bonding pads; and form ng
a wring | agewvicel7 in wBi@hARRe2@I2owdr asamahbAuiriyim pdagedss. 29. A
sem conduct or device manufacturing process of the invention, wherein the
step (d) of eldminagedaiby perdocming [theesseapsclaplds W ning a metal |ayer
all 5 over the surface of said elastonmer |ayer including the insides of
sai d t hr ougFomBIess-1oasd ofoithien Supnigdigsgrodes with the wires by a

wafer process, by performing a testing of the burn-in
in this state and subsequently by dicing and dividing
10 the wafer into chips.
The summary of the invention, as disclosed
herein, will be itemized in the following.
1. In a semiconductor device of the invention, an
elastomer layer is formed over a plurality of
15 semiconductor elements and bonding pads, which are
formed over a plurality of chip areas of the principal
face of a semiconductor wafer, and bﬁmp electrodes are
electrically connected at their one-end portions with
said bonding pads through through holes opened in said
20 elastomer and at their other end portions with wires
arranged over said elastomer layer.
2. The semiconductor device of the invention is a
chip size package type semiconductor device having
semiconductor chips obtained by dividing the chip area

25 of the semiconductor wafer.

- 11 -



| ayer by patterning said netal |ayer. BRI EF DESCRI PTI ON OF THE DRAW NGS 10
Fig: 1 is a perspective view of a sem conductor' device according to one
enbodi mrent of the invention; Fig. 2 is a section of the senicoqﬂygppgmz
‘device; Fig. 3 is a section of the sem conductor device packaged over a
substrate; 15 Fig. 4 is a perspective view show ng the upper face of an

I nsul ating tape or a nenber constructing the sem conductor device; Fig. 5
is a perspective view showing the |ower face of the same insulating tape;
20 Fig. 6 is a top plan view showi ng a process for manufacturing a

sem conduct or device according to one enbodi rent of the invention; Figs. 7

to 18 are sections show ng, the roceﬁg f or nanufacturing t he sem conduct or
devi ce accotdi ngFR5-h® %W%ﬂﬂ)‘g‘?'ﬁ%t Y LERHOT ntRAL +BKRENL198, @ 3 0 APR

2002 Flo. 191 oan prer sl 1) o% dLat o s 00,4, L9781 L%
semiconductor chip.
4. In the semiconductor device of the invention,

5 said wires are formed over one face of an insulating
tape jointed to the upper face of said elastomer
layer, and said wires and said bonding 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
bénding pads.

6. In 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 -



according to the enbodi nent of the invention; Figs. 20 to 23 are sections
of Ssem conductor 5 devices according to other enbodi nents of the invention;
Fig. 24 is a perspective view of a sem conductor device according to

anot her enbodi nent of the invention; 10 Fig. 25 is a section G0 APRL0?

sem conductor device according to said another enbodi nent of the invention;
Fig. 26 is a perspective view of a sem conductor device according to

anot her enbodi nent of the invention; 15 Fig. 27 is a section of the

sem conduct or device according to said another enbodi nent of the invention;
Fig. 28 presents top plan views showing the patterns of wires or nenbers

! | oW ng the patterns. of !
Chowi ng 2 prataceToroRdhurreng T rmelard f et v PirbPeoRcior aing o

sai d anot heg, efrbgglp of the invention; Figs. 30 to 38 are sections

showi ng the protess for manufacturing the sem conductor device according 25

to said anoffer eRbEgl Bl MnddedPVESELO8:0f e invention,
said elastomer layer has a modulus of elasticity of
5 about 1 to 500 MPa.
11. 1In the semiconductor device of the invention,
said elastomer layer has a film thickness of 0.005 to
0.15 mm.
12. In the semiconductor device of the invention,

10 said elastomer layer has a film thickness of 0.01 to
0.1 mm.

13. In the 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 spacing larger than that
of said bonding pads.

15. In the semiconductor device of the invention,
said elastomer layer has an undulated surface.

20 l16. In the semiconductor device of the invention,
said elastomer layer in the vicinity of said bump
electrodes have slits.

17. In the semiconductor device of the invention, the
wires arranged over said elastomer layer are formed at

25 least partially to have a curved pattern.

- 13 -



3 0 APR 2002 Figs. 39 and 40 are sections show ng sem conduct or devices
according to other enbodinents of the invention; Fig. 41 is a top plan Vi ew
showi ng a 5 sem conductor device according to anot her enbodlnent ,%@g
invention; Fig. 42 is a section show ng the sem conduct or deV|ce acc ng
to said another embodiment of the invention; 10 Fig. 43 is a section
showi ng a sem conductor device according to another enbodi nent of the
invention; Figs. 44 to 48 are sections showi ng a process for nanufacturing
t he sem conduct or device according to 15 said anot her enbodi ment of the

I nvention; Figs 49 to 51 are sections show ng sem conductor device

di nbod h 1y Fi 52 I d
o1 an i ow i g 480 ATFICRIC 0N AT U Pt LS S aFRg too

anot her e”%%dr'erge“atrrangede ov%vze@al%efas@&méé PAVeP % AL Cr SEbL OB Showi ng

met hods of
least partially to have a plurality of wires.

19. In the semiconductor device of the invention, the
5 wires arranged over said elastomer layer are oriented
at a right angle with respect to the direction 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 manufacturing a semiconductor
device of the invention, comprising:
(a) forming an elastomer layer over a plurality of
15 semiconductor elements and bonding pads, which are
formed in a plurality of chip areas of the principal
face of a semiconductor wafer;
(b) forming through holes over said bonding pads or
the electrode wires which are electrically 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 -



testing the sem conductor device according to other enbodi nents of the
25 Fig. 55 is a top plan view showng a - 20 3 0 APR 2002
sem conduct or device according to another enbodi ment of the invgﬁf'ﬂrﬂmfig.
nl arged top plan view showing a wiring of the sem con cPo

i nvénti on;

56 is an e

devi ce according to 5 anot her enbodi nent of the invention;

and Figs.

57 and

58 are sections showing wiring of sem conductor devices according to other

enbodi nents of the invention.

The i nvent
enmbodi nent
the drawi n
i denti cal
and their
perspectiv

10

15

20

25

ion will be described in detail in connection with its

10 REST MODE FOR CARRYI NG QUT THE | NVENTI ON

s wth reference to the acconpanying dranggs Ebre t hr oughout
S, . 15

Pk i b g, TEPERoRE! hit b oriE o FhPe Bbe numer al s

%&@ﬁﬁ%ﬂ%@gﬁ“&%@ﬁgw 6\989-sa5{@091£f§@6mér“ g. 1is a

layer.

21. A process for manufacturing a semiconductor
device of the invention, comprising:

(a) forming an elastomer layer over a plurality of
semieonductor elements and bonding pads, which are
formed in a plurality of chip areas of the principal
face of a semiconductor wafer; .

(b) forming through holes over said bonding pads orxr
the electrode wires which are electrically connected
with said bonding pads, by opening said elastomer
layer;

(c) Jjointing an insulating 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;
and

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

22. The semiconductor device manufacturing process of
the invention further comprising: dicing and dividing
the chip areas of said semiconductor wafer into

semiconductor chips.
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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 which is packaged over a
.printed-circuit board. The CSP of this enbodinent is constructeq[}RPWﬁmply
i nclude: a sem conductor chip 1; an elastoner 2 25 covering the principal
face (or elenent formng face) - 21 3 0 APR 2002 of the sem conductor
chip 1; an insulating tape 3 overlying the elastoner 2; a plurality of
wires 4 forned on one face (or |lower face) of the insulating tape 3; and
sol der bunmps 5 connected with the one-end 5 portions of those wires 4. The
sem conductor chip 1 is made of single crystalline silicon having a

thickness of angﬁeo%eg.ﬁé%h&x&%me&ﬂ? W&ﬁ%% Lotegs pEotecting

film(or passiv 6, as made of an I nsu m 10 such as a

silicon oxifg TidvBMidh HuritH¥t 'Hdrﬂﬂld&iﬂémmél@iﬂfra@@e@ﬂ%rlbﬁ pri nci pal
face of the semconductor chip 1. In the peripheral edge portion of the

senm conductiyy Y ihgl.add&lieridlied @amd chip Waédd Yimfo boaddng pads 7. These
bondi ng pads 7 are 15 arranged in one |line along the four sides of the

sen conductsEmidiridctcandipshurtes Bldsw i fpreeend i pintdkibpndfng pads 7 and
the wires 4 electrically are jointed to the surfaces of the individual
bondi n§ padthifh @kaEheicagtamsiefeaoire i and tdefert e paheface of the

sem conductor chip 1 is nmade, for exanple, of a photoresist of |ow

el asticity Zppl iTe tsenirenpydiQpdevige mANERCEER RHPLCESFScAfp 1 or a
phot osensitive filmof low elasticity |amnated on the rincigal face 25 of
the seni corfdifetidVerhiion Tud§Ls RN SLR91 nfQXrBINg a Tuse using

at least a portion of the wires arranged over said
elastomer layer, to blow the fuse of the chip areas

10 which are determined to be defective by said testing.
25. The semiconductor device manufacturing process of
the invention further comprising: forming slits in the
principal face or back face of said semiconductor
wafer at the boundary of said chip areas, and forming

15 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

20 principal planes of a plurality of chip areas defined
by scribe lines;
(b) forming an elastomer layer over the principal
faces of said plural chip areas;
(c) forming through holes in said elastomer layer at

25 positions, as corresponding to said plurality of

- 16 -



3 0 APR 2002 thickness of about 0.005 to 0.15 mm preferably about 0.01 to
0.1 mm or nore preferably about 0.02 to 0.1 mm On the other hand, the

| ongi tudi nal x transverse size of this elastomer 2 is equal to Sﬂgiﬁ @E t he
5 sem conductor chip 1. The elastoner 2 is constructed of a sin : % Z
structure of a high nol ecul ar el astonmer such as silicone rubber, epoxy,
pol yi m de, urethane or fluorine-contained el astoner, or a | am nated
structure 10 having two to three | am nated | ayers of such elastoners. This
el astomer 2 is formed to danp the stress, as caused due to the difference
in the coefficient of thermal expansion between the sem conductor chip 1

Given o moduria e “Brdet e sPod R DR BRSE pARTREELD BY KRR "Toout

to 1,000 MPg-@5ghore preferably about 1 to 500 MPa. In the peripheral edge
portion of the el astoner 2, there are fornmed a plurality of through holes

10. 20 TheSﬁnhr@yﬁhiﬁelgﬁcﬂ%@ﬁ@g@@_ﬁbéiQa9er501ﬁe&{r§aﬁam@yt nt he bondi ng
pads 7 which are forned in the principal face of the sem conductor chip 1.

In other wogalsd pherabiowobs hohep dPeasewhoeHedriUsbravar atheneqkr espondi ng
bondi ng pads 7, and the Au bunps 8 are arranged in 25 the through hol es 10.

- 23 53 oopp-eddOfoffheonsmsovertingidapkas8tomeralagegedndver the el astoner
2, is made of a resin such as polyimde, glass epoxy or polyester and is
gi ven a thiekpmrested aboukebr 0Bther gendspantandsawlibhgthedi nal x transverse

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 portions of said conductive layers; and
(f) cutting said semiconductor wafer along said
scribe lines to form over its principal face a
plurality of semiconductor chips having said elastomer
15 layers, said conductive layers and said bump
electrodes.
27. A semiconductor device manufacturing process of
the invention, wherein said elastomer layer is formed
of a photosensitive film, and said through holes are
20 formed by the photolithography technique and the
etching technique.
28. A semiconductor device manufacturing process 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 -



5 size equal to that of the sem conductor chip 1. This insulating tape 3 is
jointed by neans of an adhesive to the upper face of the elastoner 2. The
wires 4, as forned on one face of the insulating tape 3, are forned by
etching an el ectrolytic copper foil (or 10 rolled copper foil) ggmgmqmnto
the insulating tape 3, and is plated wwth Au/Ni, for exanple, on the
surfaces of their two end portions. Fig. 4 is a perspective view show ng

t he upper face of the insulating tape 3, and Fig. 5 is a 15 perspective
view showing the | ower face. In the peripheral edge portion of the
insulating tape 3, as shown in Fig. 4, there are fornmed a plurality of

openi ngs 9a. These openings 9a are positioned to correspond to the bondi ng
pads 7 of theesesd®NEiucherip 201edtpodesind the through holes 10 of the

el astoner 2. In the central portion of the insulating tape 3, on the other
hand, there2%re Aocsericdhducstor devibee ménofactugin§bpascebat ofif t he

openi ngs 9a. The openings 9b are arranged longitudinally and transversely
in a 25 grithshapeenipsorshowkereini ghesstepet@) ap€é formingi aaid24 3 0 APR
20D2 the | ower face of the ingsulating tape 3 the same_nunber of wires 4 as
that of thecopdnthike obayems obnchudes i ferming axmpehaddlayert 3léne end
portion into the correspondi ng opening 9a and at its other end 5 portion
into the cd?Yespbh@i fige %%i%g %%?gﬁgféﬁBﬂﬂanf?Y5§.1&°2H31§9 tR& one-end

portions of.the.wire npected.with the.Au bunps 8

| [ |
Phrough ¢ e tFaterohor st ot afah Fohed e 2B aEo BB 8 ¥RELPHr oligh hol s
10 are f'I'f§£éPeﬁf;ﬁﬂggzﬁﬁ%ﬁ%ﬂ%éfﬁgﬁéﬁé%u%%ieg[OteCt'ng t he connected

portions between t This sealer 11 is made of
an epoxy resin, for exanple. Wth the other end portions of the individual
wires 4, on the other hand, there are electrically connected the 15
spherical sERIEF IESQRIBrIdhesE TBHE BRAWINGS 5 are nmade of a Pb-Sn eutectic
all oy, a.solder of high nelting point or an Au-plated Ni alloy and are

gi ven 1 di amet erFbg- aboig ®.perspectivenvigweotse samicpndudsssri bed may be
packaged in_a 20 flip-chip over the printed-circuit board by tenporarily
fixing, as ¢HoWFeiFEREILnI ??EP%%Iﬁ&?oﬁﬁﬁﬁﬁt5°§nth80%nﬁﬁpﬁﬁ§n6or

el ectrodes) 411 Pf P rinted-circui Q ard 49 b means 8f 2 sol der paste

or flux and subseﬁﬂeﬂfl€%t@'%%%%+%% ?%e g%lﬁ%? Bﬁﬁﬂg E Fo9%81F&flow in a

heating furnace.p;42% is a section of the semiconductor device
packaged over a substrate;

15 Fig. 4 is a perspective view showing the upper
face of an insulating tape or a member constructing
the semiconductor device;

Fig. 5 is a perspective view showing the lower
face of the same insulating tape;

20 Fig. 6 is a top plan view showing a process for
manufacturing a semiconductor device according to one
embodiment of the invention;

Figs. 7 to 18 are sections showing the process

for manufacturing the semiconductor device according

25 to the embodiment of the invention;
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3 0 APR 2002 Since the CSP of the aforenentioned enbodi nent has the

el astoner 2 sandw ched between the sem conductor chip 1 and the sol der
bunps 5, the stress, as generated due to the difference in the 5 thernal
expansi on coefficient between the sem conductor chip 1 and the 30 APR 2002
printed-circuit board 40, can be danped and absorbed by the elastic
deformation of the elastoner 2. This prolongs the tenperature cycle
lifetime 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 packaging the CSP of

t his enmbodi nent need not ,be nade of iu&g an expensiv nater%iﬂ as i s

desi gned to haveFa915180dff #Bi @¥ETaL 1 AdPHaA1E953 s SERVARS Heate that of
t he sem conduct or c?ig 1 bu% Cﬁn be n?ﬂe of an igexggnsive.naterial (e. g.,
a gl ass epoRFOFESFnFOhUPRYTACHIGRBE FRE: REMISORSHSTON S53F < i ent than

t hat of the_senm gondugto hi s n_th R _of i_S, .enmbodi ment

nor eover, tﬁgchéépgnéé ghgseﬁg%%%§88$epktﬁggﬁ%PﬁgpkgPﬁﬁace of the

sen conduct or chgg d gadgéh?ﬁi9§H'QEEPQ°5§p5f3§%§ﬁ§%£%5%Q°&° t he upper

face of the el astofer at the el astoner e insulating tape 3

functi o asd@5i@égtSé&b}féih?yebso_f:ﬁérpéﬁb%@tﬂn%tfsh%fpl‘tihféci pal face of - 26
3 0 APR 2002 the sem conducfor chip 1. Thus, the sem conductor chip 1 need

not be provifedneflohts principal face wwth a separate protective |ayer of a
polyim de resin or an epoxy resin but can be packaged as it is over the 5
printed-circuit Pdgrd240isNexperapprtdyes viiew wknaf scmicdongudterCSP t hus
constructed will be described in the order of steps with reference to Figs.
6 to 18. Figdevécesaacosgipgano another embodiment of the
invention;
10 Fig. 25 is a section 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
invention;
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 members constructing the
semiconductor device;
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

for manufacturing the semiconductor device according

25 to said another embodiment of the invention;
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view showing 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
provi ded a sem conductor wafer 50A which is nade of single crystalline
silicon, as shown in Figs. 6 and 7. In each chip area | A of 15 th& APR 200
principal face of the sem conductor wafer 50A, there is fornmed in advance a
not - shown LSI by the well-known wafer process in which an oxidation, an ion
inplantation, a diffusion, an insulated fil mdeposition, a conductive film
deposition and a 20 photolithography are conbi ned. Moreover, the
passivation film6 at the peripheral edge portion of each chip area A is
opened to expose ortio %he upper npst er.wires to the outside
thereby to formk bc?r?dlar{bé)p‘]a LI El%’ﬂ)?)e‘? ¥inGayver wires are 25 made

of an Al aII fil for Z00 as shown in
Fig. 8, thé ?ﬁﬂéﬁ;g?ﬁn' qﬁﬁ%cﬁ%ﬁP%%F?%et%p%€p3¥aﬁ%%ogfm%ﬂe bondi ng pads
7 of each 99 éh¢§% i}pe connections of the Au bunps 8 are perfornmed by
t he ball bon |ng e &: working 5 the leading ends of Au wires into

ball's. Next, as ghowyqn Fig. té?réiﬁhe§féﬁogﬁﬁwgn s formed by spin-coating
d e

(or Ianlnatlng by ans o esi ve phot o en5|t|ve resist (or film

of |owsel aséél&iéd’néxfbﬁéle LY p@écéeemgfté hgn&ERbE0BHBEL Oen® Waf er 50A
Next, as shown in Fig. 10, a photo nask 20 is used to expose a

predeternlneg-@ﬁé%nﬁveﬁﬂﬁgnejastoner 2 selectively, and the elastoner 2 is
devel oped to formthe through holes 10 just over the bonding pads 7, as
shown in Fig. 1lFidhet2zhistd sepoben showing the semiconductor
device according to said another embodiment of the
invention;
10 Fig. 43 is a section showing a semiconductor
device according to another embodiment of the
invention;
Figs. 44 to 48 are sections showing a process for
manufacturing the semiconductor device according to
15 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
20 wiring of a semiconductor device according 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 invention;

25 Fig. 55 is a top plan view showing a
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15 the Au bunps 8. Here, the through holes 10 can al so be forned by using
the method of irradiating the elastoner 2 with a | aser beamhaving a fine
spot dianeter. Next, as shown in Fig. 12, the insulating tape 3 ip i S
adhered to the upper face of the elastonmer 2 by neans of an adhé i ARR 2008t
this tinme, the openings 9a of the insulating tape 3 and the one-end
portions of the wires 4 are accurately positioned over the through holes 10
of the elastoner 2. In order to ensure the 25 close contact between the

el astoner 2 and the insulat - 28 3 0 APR 2001 ing tape 3, noreover, the
insulating tape 3 is applied to the upper face of the elastoner 2 to bury

h i in.th I . . I f th i
R R S i s T

| evel . Next h in: BEig. 13, the wires 4 and the Au bunps 8 are
electricall%fgg%%eg e%ﬁ€§£%bplying a bonding tool 21, which has been heated

to about 500 C,tPi?DeS@ngsp@ﬁtéﬁihfﬁe&h€oﬁﬁﬁfaﬂ,@ﬂé@ugﬂoﬁﬁﬁgoﬁening 10 9a
of the insulating tape 3. After this, as shown in Fig. 14, the sealer 11 is

poured i nt ogiReng hé puehe hobRscdid@dtbhedel askogeeo2dihgodgh the openings 9a
of the insulating tape 3 and is then thermally set. Next, as shown in Fig.

15, thes sol siestherpembodiwedd ePntieet Edventibr; oahdr end portions of the
wires 4, as exposed to the insides of the openings 9b of the insulating
tape 3. In orderFigscohhezndth® aoé deechiops Shawilngi weriag blie sol der
bunps 5, which have been shaped into spherical shapes, are tenporarily 20
sol dered t cSemicendickes deViees weeerding heapther embepdmengsste or fl ux
and are then made to reflow in a heating furnace. Next, the chip area |Ais
t est ed (forofhEhe invention.

10 BEST MODE FOR CARRYING OUT THE INVENTION
The invention will be described in detail in
connection with its embodiments with reference to the
accompanying drawings. Here, throughout the drawings
for explaining the embodiments, the members having
15 identical functions will be designated by the common
reference numerals, and their repeated description
will be omitted.
Embodiment 1
Fig. 1 is a perspective view showing a CSP (Chip
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 1l; an elastomer 2

25 covering the principal face (or element forming face)
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el ectric characteristics and the burn-in) in this 25 state. For this
testing, there is provided a test jig - 29 3 0 APR 2002 17 which has a
thin filmshape, as shown in Fig. 16. This test jig 17 is constructed to
have substantially the same size as that of the semiconductor wafleAPREBN and
has a nunber 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 the

sol der bunps 5 of the chip area | A thereby to select between the non
defective chip area | A and the defective chip area | A Next, as shown in
Fig. 18, a dicing tape 22 is 10 adhered to the back face of the

' d f S0A. _Af hi he_bound 4 ibe Ii f h
hip area 1| UG LEB-GRICHT OB PR br B SERRLBROTE: BFPERD 1 <o that the

aforenmentio P_sh i i an j | eted. .Ei 19 is an 15

entire flom$§%5§§&%§ ?%g %?%€%§§e¥é%’n%n€%g§ E?I ggghglE§EQ4Thus, in the
rocess for ukL i odl , 3 teps to

Eonnect thef u %%ﬁ%é %h?gféﬁg ﬁgge$$Y%gega§§?tﬁgnggﬁdﬁﬁéaégggn OP the chip

20 area | A gaget 9, L8834 8P| BENpHUSPSoRNBEQORDER! BHeVWbhB-Re Wi res 4 of
the insulating tape 3, by applying the probe 18 to the solder bunps 5 are

perforned ipotbeonN®f&f PhOsS€Switéses, the so-called "pre-process”). After
this, the sem conductor wafer 50A is diced to 25 produce the sem conductor
chip 1 of the C3fhstsemicorducBOr 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 chip 1. In the peripheral edge portion
of the semiconductor 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 the
semiconductor chip 1, and Au bumps 8 for connecting
the bonding pads 7 and the wires 4 electrically are
jointed to the surfaces of the individual bonding pads
7.
20 The elastomer 2 covering the principal face of
the semiconductor chip 1 is made, for example, of a
photoresist of low elasticity applied to the principal
face of the semiconductor chip 1 or a photosensitive
film of low elasticity laminated on the principal face

25 of the semiconductor chip 1, and is given a film
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3 0 APR 2002 fromthe chip area | A. Specifically, this sem conductor chip 1
is covered at its principal face with the elastoner 2 and the insulating
tape 3 at the tinme of dicing the senm conductor wafer 50A and is 5 divided
by selection into the non-defective products and the defective pgo@Reis. As
a result, the sem conductor chip 1 can be packaged as it is as the CSP over
t he prlnted circuit board 40. This substantially elimnates such packagi ng
process (or 10 the so-called "post-process”) of the sem conductor chip 1 as
has been performed in the prior art after the dicing of the sem conduct or
waf er 50A. Here in the CSP shown in Figs 1 and 2, the wires 4 are arranged

he | f de_of, the 15 insul af 3 h dher ed h
Upper 1 ace. bPLERESET ot otRS GRORa b r%ﬁgiarsﬁh%ﬁeltﬁaﬁ? Face side of

the insul atgn r qg@! 2 t he cont act
area betmee% ?%e elas%dﬁgf g% (?H% I'nsula Qb ggeOBQ?s en a%ged to 20
i nprove thej CHY acczhte {meatng el R t i’ﬁlksx f10k 2 U &, %glg the wires

4 in the el astoner is nodificatio e surfaces of e wires 4

excepting tde,ayes {Pist@Ié@f@ﬁezpoztié)@duaW £ ’é\hbsé éf'et§8| der bunps 5
are connected, are coated with a solder resist 25 . 31 3 0 APR 200z

I n anotder m@m&c@ﬁdﬁ&ﬁbﬁfihlpnreover t he |nsulat|ng tape 3 having a
nodul us of elasticity
The elastomer 2 is constructed of a single-layer

structure of a high molecular elastomer such as
silicone rubber, epoxy, polyimide, urethane or
fluorine-contained elastomer, or a laminated structure

10 having two to three laminated layers of such
elastomers. This elastomer 2 is formed to damp the
stress, as caused due to the difference in the
coefficient of thermal 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 preferably about 1 to 500 MPa.

In the peripheral edge portion of the elastomer

2, there are formed a plurality of through holes 10.

20 These through holes 10 are positioned to correspond to
the bonding pads 7 which are formed in the principal
face of the semiconductor chip 1. In other words, the
through holes 10 are formed just over the correspond-

ing bonding pads 7, and the Au bumps 8 are arranged in

25 the through holes 10.
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capabl e of danping the stress to be generated between the chips and the
substrate nmay be adhered directly to 5 the principal face of the

sem conductor chip 1, as in Fig. 21. In this case, the elastonmer 2_c o5
"elimnated to reduce the nunbers of parts of and manufacture step§ OQWY%
CSP. Since the elastoner 2 is not used, noreover, the flatness of the
principal 10 face of the sem conductor chip 1 is accordingly inproved to
reduce the dispersion in the height of the solder bunps 5 to be connected
with the wires 4 thereby to further inprove the connection reliability
between the CSP and the printed-circuit board 40. 15 In place of the neans

for using the in ulatin havi Lng the wires 4, the res 4 may be
formed directlyT 9an§Hg %&BﬁagépSf fh@seﬁ§§F8ﬁ§F fverr$%&anple, as shown

in Fig. 22..1ln _order . to forn1th§¥Mnres t he elasto s fornmed over

the princi BaPS58™FACE’ of St REYSeMicSndGELSr SEFT 2P &Y a dr enent i oned
met hod, fog, Sé%”gb8§KZB gcgﬁ%%keg'aﬁhtistGQ%e%?QQ%qfﬂidggg dfe surface of

the el ast off&f ess plating’or deposition method. Next, the

metal filmps,papt g5ned by 19%,' féh, faha ah% Rlltcmqrﬁqhx( 33 dpcfugue. I n this

case, too, the nunbers of the - R 2002 parts of and nmanufacture
steps of thezeSBqGan ee tedwced mel @emh@ofn@h@gt@mgzﬁmdq,. amgdikhe flatness

of the chip surface can be inproved. In still another node of the CSP, the
Au bunps 8ihstiakéngonaget &d isn joliatledntiyngeands of ray daheyivan a

to 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, and Fig. 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 9a 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 longitudinally and transversely in a

25 grid shape. As shown in Fig. 5, there are formed in

- 24 -



mul tistage structure, for exanple, as shown in Fig. 23. Then, the dianeter
of the Au bunps 8 in the height direction can be effectively increased to
.give a stress absorbing ability of some extent to the Au 10 bunpss & APR 2002
t henselves. In still another node of the CSP, as shown in Fig. 24
(presenting a perspective view) and Fig. 25 (presenting a section), the
surface of the elastoner 2 (and/or the insulating tape 3) may be undul at ed
to 15 nake the wires 4 extendi ble. Then, a portion of the stress to be
applied to the solder bunps 5 can be danped and absorbed by the
extension/contraction of the wires 4 thereby to further inprove the

connecti on trzﬁ%':: E&L%tyaggtgxfe&é h&ﬁa@ﬁs\? ;ﬁ%\?\ng%n%ﬁ%—s%éﬁgm t 20 board 40.

Enmbodi nment IS a perspective vie according to this

enbodi ment. n it | G Pirds £ ACUNMN OF {He SofShind® 44 dfig §5P of Lhis

enbodi ment, the principal face - 30A of the sem conduct or

chip 1 is copdRdeiddhythe Steside®rat, i88bNe 88d 1gopt fohOiRRE over the
upper face of the elastonmer 2. This elastoner 2 is nade of a photosensitive

resist (or €héJobfespond Bh@sépening H0&i ahd astt oté hatheppenged in the
foregoi ng Enbodi nent 1, and the wires 12 fornmed over the upper face of the
el ast orfer Jartieh eixito céie ycomespomdlisg ¢peningnglend portions with the
bondi ng pads 7 of the sem conductor chip 1 through through holes 13 forned
10 in the el ast owersiowThin of has - ehd@pdr i obkbe opnehendi pestionare connected
to the solder bunps 5 simlar to those of the Enbodinent 1. Here, the

bondi ng paddf 7the eviFeihedr AotleFtY Hea by i pPRRartedgeipbr Eh8nABf t he

D e 1o Solh S gl BoeBlly JRLLECL1Ey20) der DuTPS
SenicondUCtéiaé%gﬁég“z. The through holes 10 are filled therein
10 with a sealer 11 for protecting the connected portions
between the wires 4 and the Au bumps 8. This sealer
11 is made of an epoxy resin, for example. With the
other end portions of the individual wires 4, on the
other hand, there are electrically connected the
15 spherical solder bumps 5. These solder bumps 5 are
made of a Pb-Sn eutectic alloy, a.solder of high
melting point or an Au-plated Ni alloy and are given a
diameter of about 0.25 to 0.7 mm.
The CSP thus far described 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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As shown in Fig. 26, the wires 12 over the upper face of the el astoner 2
are not in a straight pattern 20 but in an arcuate pattern in their paths
fromthe through holes 13 to the term nal portions (wth which thi %gkgﬁﬁ
bunps 5 are connected). As shown in Fig. 27, noreover, the wires B
coated, on their surfaces excepting the term nal portions, with the 25

sol der resist 16. Still noreover, the sem conductor - 34 3 0 APR 2002
chip 1 is coated on its side faces with the sealer 14 of an epoxy resin so
that a foreign substance such as noisture is hard to enter the chip inside
fromthe outside through the side faces. 5 According to the CSP of this

enbodi fent. i n vhigheLheywi pgs 32 OKET alele HaRan e b fieslast oner 2 are

gi ven the arcuate pattern, Stress to be generate etween the chip and

t he substrahgs;§B@b§9%9ggmggdzdgggggigﬁgdb$égm%éﬂ a3l ¢ deformation of 10

t he el ast omer ut also the extension/contraction of the wires 12 so that

the connect ;gpikghhabtbit ¥nhpt veandt RBeCSB1aRY Hhgpsultst kafee i s further
i mproved. Since the wires 12 are given the stress absorbing ability,

noreover, theressBnegki geneehtalli Huky tbetheed ks drieec€SRnarthe he substrate
can be ensured even if the elastonmer 2 is thinned (to have a | ower stress
absor bifig abhering), espahbabnacokiffii€sEntabetereegaltihzed. In the CSP of this
enmbodi nent thus constructed, 20 the Au bunps 8 are not bonded to the upper
faces of theemdadndycpadschipf 1t Aadsshiec prdades-cdionit doameatdho strong
inpact is applied to the bonding pads 7 in_the _course of the manufacture
process. ThfannhRedampegodsfbpeSPELEAr Bigd hehelpsidicngefaddatian any area
of 25 the princhaI face of Ehe senicondfctor chip. 1 - 35
of t elastomer 2. This proliongs the temperature
cycle lifetime of the solder bumps 5 so that the
10 connection reliability between the CSP and the
printed-circuit board 40 can be ensured for a long
time. As a result, the printed-circuit board 40 for
packaging the CSP of this embodiment need not be made
of such an expensive material 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 than
that of the semiconductor chip 1.
20 In the CSP of this embodiment, moreover, the
elastomer 2 is formed over the principal face of the
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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3 0 APR 2002 including the element formng area. Since no consideration
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, noreo¥@8rAPR300Ehe
el astoner 2 can be easily nmade,thin. Here, the wires 12 can take not only
the arcuate 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 forned
at their curved portions of a plurality of fine wiring patterns, as shown
at (d) in Fig. 28, the extendibility of the curved portions is further

o oved. apfe! BenitbhBACERY BhapCe .l Srhedicele EuRlodnabbigpe wire is

br oken, noreover, e conduction can be retarned through the remaini ng
wres. Wenshhe adhekal Rt bRepPbiededr Bnl A2R ARG d dackORB Ui Nts into
a mesh pattern, still noreover, the increase in the ring resistance can
be m ni m zed g¥pArhtet Beol@ckiine Wa?r@% 8t abH I mBldePRR AR i d¥ext, a
process for manufacturing the CSP of this enbodinment will be described in
the order obpbky gkeps Wuthcaaf eepaektgeli @s. i29 its0 o¥r Rib@ 29 is a top
pl an view showi ng the entirety of the sem conductor 25 wafer, and Figs. 30
and 31 @re pedhtedscibowingbabadt 40.36 3 0 APR 2002 one chip area of the
sem conductor wafer. First of all, there is provided a sem conductor wafer
50B whi ch i s mad¥est,singrecesgstakl magufpcitgaingasheh@sP ithusi g. 29. In
each chip area 1B of the 5 _principal face of the sem conductor wafer 50B
there is fofRBELTHChEEFalde labfoflesRawhedsSEn Ahe g deanfalSts®st i on of each

chip area 1B, reqver, there_are farned.in a_qgrid _shape lugality of
bondi ng pad¥-MWREEREEPECE e FaBSan OALS ABlroyFLBnf 8r 2ebaRpPEARI0” Next
as shown in_Fig. .the, el as r.2 igs formed b i.n-coatdn or
| ani nati ng gg,enegﬁgwgpgaﬁﬁgdﬁég,[{%g}'-yt RE Bhgtgg‘sl&%@“i%\?é’rr é’sﬁfs?t‘g'(gr film of
L ow el agti CLby kogLhesPEbnGEPale! 8gerbnkhe a3l GAUHiamaial & 0B, After
this, as shown in~Fig. , the

of Fig. 6.

First of all, there is provided 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 50A,
there is formed in advance a not-shown LSI by the
well-known wafer process in which an oxidation, an ion
implantation, a diffusion, an insulated film
deposition, a conductive film deposition and a

20 photolithography are combined. Moreover, the
passivation 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 outside 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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15 boundary (or scribe lines) between back face side of the sem conductor
wafer 50B and the chip area 1B is etched to formslits 15 reaching the

el astomer 2. Next, the insides of the slits 15 are charged with a;§@gpﬁqmé4
fromthe back face side thereby to insulate 20 the adjoining chip areas 1
electrically. This sealer 14 acts as a protective layer for the side faces
of the sem conductor chip 1 after the chip areas 1B are diced and divi ded
at a subsequent step into sem conductor chips 1. 25 As shown in Fig. 32, a
photo mask 25 is used to - 37 3 ~ A PR 2002 expose a predeterm ned area
of the elastoner 2 selectively, and the elastoner 2 is developed to form

the through holes 13, as sgomn in Ei . 33, . theteby to expase t he bondi ng

pads 7. If the eﬁ%ﬁ?bn@? SNPK1t 1B lgrc nineoéutﬁgmggrlbérFines is removed
her . (51 nal £ dici e facili = N Fia

LogeL et LEniberal 20 opngldber dnba! 851 LokobEflasly bach s 10 1o

el astoer 2.50¢1 uli 0o Lbe {451 dase Aot et 8 oUle Nohesad3uadsi § 10 then

patterned by hing treatment using a photoresist s the mask to

formthe wggs ﬁ@rf@fﬁ@daﬁf €RBNB&i €dp8hat gl he®RBuEBE ROLKiQRS W th the
bondi ng pads 7 and extended at their other énd portions over t'he upper face

of the 2l astpseleddipgt &r@sobst he hreyghnhel pa1ls. as shown in Fig. 35. At
this time, the wires 12 over the upper face of the elastoner 2 are forned
in the curved pati¢et psasashown in Fig. 9, the elastomer 2 is
formed by spin-coating (or laminating by means of an
adhesive) the photosensitive resist (or film) of low
elasticity to the principal face of the semiconductor
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 holes 10 just over the
bonding pads 7, as shown in Fig. 11, thereby to expose
15 the Au bumps 8. Here, the through holes 10 can 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 tape 3
20 is adhered to the upper face of the elastomer 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 positioned over the through

holes 10 of the elastomer 2. In order to ensure the

25 close contact between the elastomer 2 and the insulat-
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shown in Fig. 26 or 28. Next, as shown in Fig. 36, the surface of the 20

el astomer 2 including the insides of the through holes 13 is coated with
the solder resist 16 so that the surfaces of the wires 12 exceptisg kpRE00
term nal portions, with which the solder bunps 5 are connected, are coated
with the solder resist 16. On the other 25 hand, the solder resist 16, as
buried in the through - 38 _ 3 0 APR zooz holes 13, functions as a sealer
for protecting the connection portions between the bonding pads 7 and the
wires 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 bunmp 5,

th | d b ) ich h b h i,.nt heri,cal_ sh inth

For egoi ng. EABULABRL S1. THESORETrCie: TR Eardet BhY o e WERGEU2 by
f I 0 .l i, ti

i nace, NeXD. (TRcUPBEE AACTT OF TS Shabtr e toarSe it s Mt he

burn-in) isgpenfengedihacbiibs 5t dheddySelethietren e ra-Ldefect i ve
ée? 1 , a

chip area 1B and the ective chip aréa 1B. After thi s shown 15 in

Fig. 38, thendi ¢ikgstapand?the apperedace e thaclkifatenelr that a _
sem conduct or wafer 50H, and the boundary (or scribe lines) of each chip

area 1Bsis gubedaamndadilyi daenititalt Neveani conductor chip 1 so that the CSP
of this enmbodinent is conpleted. 20 Here, in the CSP shown in Figs. 26 and
27, the through Nektés &8 ahewar dan@ddg . Ust, dher wihesbdndim theedfu/. As
shown in Fig. 39, however, the through holes 13 may be arranged in areas
apart from PH@psofdang pagst¥ise lidiacomness et Myoaped Yover & he 25 surface
protecting film (or passivation film 6 nay be
bonding tool 21, which has been heated to about 500 °C
, to one end portion of the wire 4 through the opening
10 9a of the insulating tape 3. After this, as shown in
Fig. 14, the sealer 11 is poured 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
exposed 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 1A is tested (for the

electric characteristics and the burn-in) in this

25 state. For this testing, there is provided a test jig

- 29 -



- 39 3 0 APR 2002 lead fromthe bonding pads 7 to the through holes 13.
In place of the neans for formng the wires 19 over the surface protecting
filmé®6, on the other hand, the through holes 13 may be formed in3thgpr 2007

el astomer 2 and 5 the surface protecting film®6 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 belonging to the sane | ayer as the bondi ng pads
7, may be lead to the through holes 13. Here in these nodes, 10 as in the
Enbodi ment 1, there can be enpl oyed the sem conductor chip 1 in which the
bondi ng pads 7 are arranged in the peripheral edge portion. In another node
of the CSP, reover,, slits 27 be formed in the elastoner .2 near the

t erm nal 151{;8‘?”?}%}?13“‘?% %eélbrhn@%dsew?ﬁ’tﬁ% EBPHEr 1Bu §'5|,’16és shown in
Fig. 41 (prgsenty . I i [ p ' ection).
Thus, the € a%%]o#ré\;% ;ﬁzpﬂ:e@viaédlng%\e’l;/@éc}ge?hgoté%‘rﬁgnéﬁggg%bglggﬁsli S nmade
liable to t | i def t epsi t{ f the slits
27 so that e%}ﬂée éé%?éesésll%% ﬁ%@% i‘gg %étﬁéﬁggéggir%%g%pgggegaﬁg e further
reduced. Atadddigad i dBnudber S I Srdfedr E8 PeHT €8s a6hasEagach Aermnal
portion, as shown, such that one of themis arranged at the center side of
the chip wheieas ihergher7 ) scive reageingSiat peheoefpastbeappdy. Moreover,
the | ongi tudinal - 40 3 0 APR 2002 direction of each slit 27 is oriented
to i ntersecthé herabe=ecl8 onf j thei bgst higel mi hal ther sbadeanbutipe Gent er
portion of the sem conductor chip 1 at a right angle. Thus, it is possible
to effectivef ythiamphimeaxea ebd tBhevepyneat sehech betwagsedhey nolme expansi on
and shrinkage of the sem conductor chip 1 in the direction joining the
ternminal p Qf%ﬁﬁ%ﬁﬁiqupc%ﬁ?ﬁcb%t%@dpgh?iéﬁfeFﬁlVﬁeC8é§e36ﬁatH@-CSP in
which an insulating 10 tape 30 is |am najed on.the upper face of the

el astomer 2, as %ﬁ%kW1?§1 TGN 450 %i?esfés,aa lFbPﬁeggBﬁeF%tﬁé i nsul ati ng

(20, 18, THRELP RS 400, HANEL R BenSodlNtoLn B 2 The CoP

shown i'n Fig I s hahuf acture g process, for exanple.
upper Taces Bt AT TEAn ARG b Potitia B e R oL ENBP L0 A ter
this, the elast a®{p %ai&a SPANi§0@i €64 (Qhal @i nakad iwkbhtae adhesive) to the
principal face
semiconductor chip 1 so that the aforementioned CSP
shown in Figs. 1 and 2 is completed. Fig. 19 is an
15 entire flow chart of the process for manufacturing the
CSP.
Thus, in the process for manufacturing the CSP of
this embodiment, all the steps to connect the Au bumps
8 to the upper faces of the bonding pads 7 of the chip
20 area 1A and to test the solder bumps 5, as connected
with the wires 4 of the insulating tape 3, by applying
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

25 produce the semiconductor chip 1 of the CSP structure
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20 of the sem conductor wafer 50B. |Independently of this, there is provided
the 'insul ati ng tape 30, as shown in Fig. 45. The wires 33, as forned over
one face (or upper face) of the insulating tape 30, are connected3gtppRh@E]r
one-end portions with through holes 25 31 which are opened in the
insulating tape 30. In the - 41 3 0 APR 2002 insides of these through
hol es 31, noreover, there is fornmed a plated |ayer 32 which is partially
protruded to the | ower face side of the insulating tape 30. The wires 33
are coated, on their surfaces excepting the 5 areas (or term nal portions)
wi th which the solder bunps 5 are connected at a later step, with the

sol der resist 16. hbxﬁh as shown in Fig, 46, ;he ipsul ating tape 30 is

| ami nat ed ohTPRethBpERIPaBLEAf 1Pne BPES+EHERLSY bythBSheans of an adhesive

to electrical] t_the. Au.b 8 he bondi.ng . 7 and th
ol at eq | ayeF SHSCPRCRREOFF BB InaF G OYFL Ay fdr i §7 S vt 38 Fi g. 47,

the sol der pggﬁstgea5§a§g8§§9tEdﬁghtQh%hgpﬁﬂﬁé%qﬂﬁp%ggé)f %#ruﬁgrnina

portions) o e W'res f or over e upper face o e I nsul ating

tape 30. Nextnet e Hgélﬁhatg ﬁfe%eh'i%oﬁh%%ttbircw%*f%fza%to‘s}{]ia%td Gg and the

: . t : ,
burn-in) is perforne his state. After this, as own in Fig. 48, the

dicing 20 tapeidédi pyadbeeediba tiRecbatle hage deffddte veePrerdud or waf er
50B. Next, the boundary (or scribe lines) of each chip area 1B is diced and

di vi ded intand pher aebfeytatespirodardsct oaschi pestlto fheuf acture the CSP
shown in Fig. 43.

semiconductor chip 1 can be packaged as it is as the
CSP over the printed-circuit board 40. This
substantially eliminates such packaging process (or

10 the so-called "post-process") of the semiconductor
chip 1 as has been performed in the prior art after
the dicing of the semiconductor wafer S50A.

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 upper face
of the elastomer 2 but may be arranged on the upper
face side of the insulating 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. 1In 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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25 I'n anot her node of the CSP, as shown in at (a) in - 42 3 0 APR 2002
Fig. 49, slits 34 may be formed in the elastoner 2 at the boundary of the
chip area 1B and charged therein with a sealer 35 nmade of a hardeggq@ﬁb@
than that of the elastonmer 2. As shown at (b) in Fig. 49, the 5 sealer %
functions as the protective |layer for the side faces of the sem conductor
chip 1 after the boundary of the chip area 1B was di ced. Because made
harder than the elastoner 2, the sealer 35 also has a function to prevent
the el astoner 2 from being 10 excessively deformed at the dicing tinme. In
still another node of the CSP, as shown at (a) in Fig. 50, the slits 34 may

be made so deep #hat t{ﬁ%ﬁ_%@ééf&f FRY éggchm5?§0%§§gﬁ§ggf t he

sem conduct or waft®r® hen, i S posSsible nce the function of

this tme, PreoEabil Gt of Ba0PnarE Mol upEla T AR T %70, Y o cave
the side facgs.pietde &@g@fﬂadeﬁé%tf@w %o,bueeégﬁ'b@attaaeb@%me%nductor

waf er 50B 20 ani sotropl y'to give the slits a larger dianeter at

their bottoph@ohignsaddaphéhatbstribe ma¢i et YdRErbbeawebet 1guidace. In
still another node of the CSP, as shown at (a) in Fig. 51, the slits 34 may

be forred ivhéhsr e Heql coadechor thaf eembOBnatctbe batpdaryaef inhe chip -
3 Fig. 21. 1In this case, the elastomer 2 can be

eliminated to reduce the numbers of parts of and

manufacture steps of the CSP. Since 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 may be formed
directly over the surface of the elastomer 2, 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 film is patterned by using the photolithography

25 technique. In this case, too, the numbers of the
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3 0 APR Z002 area 1H. After this, as showm at (b) in Fig. 51, the el astoner
2 may be applied to the principal face of the sem conductor wafer 50H
dncluding the insides of the slits 34. Then, the el astoner 2 can bg PR 200
utilized 5 as the layer for protecting the side faces of the semc Rdhgtoz
chip 1, as shown at (c) in Fig. 51, thereby to elimnate the step of
charging the insides of the slits 34 with a sealer of a resin. In stil

anot her node of the CSP, as shown in 10 Fig. 52, the wires 12, as forned
over the upper face of the elastonmer or over one face of the insulating
tape, may be used at |east partially as a fuse 36. Then, the defective chip

area, whereo2e0eloF a0k SUALEAGLAEY! boLas BUngLBUEShY e el ectiic

characterisfit can be el1Tm na owng t use 36, as forned

In the defeclhygeghs® Eﬁe@hebEBPEEOQR OHbh8g LA RuENEAcokBgbbgce of the
the w Use 3

af orenenti oned neans for utirlizin res 12 as the e 36, noreover,

the 20 condugti @Ripi §8rPhckheahepbeimprolBg.burn-in device can be kept away
fromthe contact with the solder bunps 5 thereby to elimnate the defective

chip area 1B, eithestbylsshepheg mblet b€ shedesphurpe Auobumipe @hip area
1B, of which the defect of a short circuit 25 is found out by the electric
charact®ri stocbéestnnested4dn th@ boABRng0P2dshGwmaiynblel g.ived, aor by
coating the surfaces of the be
multistage structure, for example, as shown in Fig.
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
10 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
15 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 extension/contraction of
the wires 4 thereby to further improve the connection
reliability between the CSP and the printed-circuit
20 board 40.
Embodiment 2
Fig. 26 is a perspective view showing a CSP
according to this embodiment, and Fig. 27 is a section

of this CSP.

25 In the CSP of this embodiment, the principal face
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of the chip area 1B, as found out defective, with an insulating |ayer 37 of
a resin, as showmn in Fig. 54. Fig. 55 shows a node, in which the wires 12 5
formed over the elastomer 2 are oriented to intersect at a right_angle the
direction joining the solder bunps 5 connected with the wires 123§4&RQN%
center of the sem conductor chip 1 and in which the wires 12 arranged in
the peripheral edge portion of the 10 sem conductor chip 1 are |onger than
the wires 12 arranged at the central portion of the sem conductor chip 1.
Then, the stress to be applied to the solder bunps 5 due to the relative
posi tional displacenent between the solder bunps 5 and the wires 12 is 15

honogeni zed fo equalize the connection lifeti of the solder bunps 5 all
overgthe CH?% Y%%r%ﬁ?lQ%P$$$?%&eth% oﬁ%é%??g§3r¥¥ng£P?ty of thgpsolder

b 5. In_thi de, the, wi 1 d | haye 20 th i gh
at Lo, buELasEolRt o <58 WHEs TR oRES R aca 885 EHE, PPRE ol r ect on

per pendi cul ar-1 o, h@h&héfaé’fé(}hﬁ gl r‘sifrfiiso'?sj,ra{@cyorf%goimié HEAE ’of\’hgg

accurul ated, Th proportion e di stance Trom chip center.

Al though ouf jivestd '@féeb@€§i§9966fiffgh¥ 6f4§oy_e§a9tf€E%§002 descri bed

on the basis of Its empodinents, 1t shou ot be limted t eto but can
naturaldy beimpgfies imhﬁ/aéﬂ%gy@ S&NNer sha £HPE§o dIf§athbodiheat t he gi st
thereof. 5 As shown in Fig. , ¥or exanple, the wires 12 to be formed over
the el astoney &ndothe edites the pormed pavef ackeotippbe seoecofduntor chip 1
may be made to have a nulti-layered structure. In this nodification

nor eover, tékastomsr 12 d4ve ¢hecphoweally coppégteddaththeiresnéz for the
signals may be arranged in the different layers of the elastoner 2 so as to
reduce the %Rﬁs@%FtMVEﬁlW#ﬁhi?@%lb@?%@ngapégs 7sofokheed to the upper face

of the elastoner 2, noreover, an insulating tape 3. wth the wires 33
semiconductor chip I through through holes 13 formed

10 in the elastomer 2. The other end portions of the
wires 12 are connected to the solder bumps 5 similar
to those of the Embodiment 1. Here, the bonding pads
7 are arranged not in the peripheral edge portion of
the principal face of the semiconductor chip 1 but,

15 like the solder bumps 5, in a grid shape 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
the solder bumps 5 are connected). As shown in Fig.
27, 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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15 fornmed on its two faces, may be used as shown in Fig. 58. | NDUSTRI AL
APPLI CABI LI TY According to the invention, it is possible to 20 manufacture
at a low cost the CSP which can, by using the elastic deformation qi Pﬂgmz
el astomer or the extension/contraction of the wires, danp and abscrbA
stress to be applied to the bunp el ectrodes due to the difference in the
coefficient of thermal expansion 25 between the sem conductor chip and the
substrate. - 46 3 0 APR 2002 This makes it possible to provide a CSP
which is suitably used in a small, |ight-weight electronic device such as a
portable information term nal device including a portable tel ephone, PDA
and HPC. 5 - 47 ] APR .1002 .CLAI | ._A sem.conduct ar devi
characterizgalpnltﬁﬁtBSﬁggpagpoﬁg% P grfﬁgeFoWHé %& r 58 %ﬁ:ﬁ%ty of

sem conduct Qr. el enen .bondi ags Is r.e farned r plurality
of chips ar§5528fepﬁ%§pgggégp§g ?%g@ gffgwgé gc%ﬁ.iﬁ%ﬁgamﬁﬁgﬁ %%miin t hat

bump el eot 1 ades-aLe, skeRbLLORk untebneskednat tiiiaMne RN rtions with

sai d bondi ng pads throu ol es opened I n sard astonmer and at their other

end portiongyWst ReWthesughl @n@ed iQ¢eirasaisd el astoner layer which is made of
ei ther a photosensitive fesist applied to the principal face of said

seni congluct or wahetoediagphet @sensisti ve thie aeipydEehen® tite wiidici pal face
of said sem conductor watfer. 2. A chip size package type sem conductor
devi ce conpthei ndresnicondect ahec kipperolibaiened hhediediaditmgpetrhe chi p area of
sai d sem conductor wafer as set forth in Claim1l. 3. A sem conductor device
as set forthreng@venntRe 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/contraction of
the wires 12 so that the connection 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 ability), so that a thin CSP can be
realized.
In the CSP of this embodiment thus constructed,
20 the Au bumps 8 are not bonded to the upper 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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characterized in that a protective layer is foaned on the side faces of
sai d sem conductor chip. 4. A sem conductor device as set forth in Caiml,
characterized: in that said wires are forned over one face of an iniﬂgﬂm?ng
tape jointed to the upper face of said elastomer |layer; and in tﬁé&

wi res and said bonding pads are electrically connected through Au bunps
jointed over said banding pads. - 48 3 0 APR 2002 5. A sem conduct or
device as set forth in Claim4, characterized in that a plurality of stages
of Au bunps are jointed to the upper faces of said bonding pads. 6. A

sem conductor device as set forth in Caim4, characterized in that said Au
bunps are seal ed.wt resj L kp t hr ol es of said el astoner
| ayer. 1. A&ggﬁ¥%§%ﬁucﬁ%r8§%@?ég gggggggfg??%'in %?n¢ , Characterized in

that said eé?%%?g@fa{fgﬁrngéa ?ggggU%ﬁS ftﬁéaﬁégﬁhkyogftﬂet w2, 000 Mpa. ‘8.

A sem conduc €vi ce as set aim1l, aracterized in that said

el ast oner |EﬂﬁgzhgswﬁeHD@HéUélQEt@bé§tbciéthfbé ¥8rheBO08viPaLh

sen conduct or vice as set forth in Claim1, characterized in that said

el astoner |gyenchps arapdubestpé sbastbstiytet aheopt 1] here8leifa. 10. A
sem conductor device as set forth in CQaim1l, characterized in that said

el ast on®er | ayerebasteomér| n eadObe edsDIPPRadB02hint hi ckness of 0.005 to
0.15 mm 1~. A semi conductor device as set forth in Claim1l, characterized
in that said el adéeveprthayeirhasla €anhntakechatsondy 0heélarguete nm 12. A
sem conductor device as set forth in Claim1l, characterized in that said
el astomer |pyeEerRs asfsnAvRhREkha3siBf FR90228 DUt ARSO18NYA semni conduct or

device as set forth in daim]l, characterized in that said bunp el ectrodes
have a spactfWEVearkabterAnsSEREt 28f 2BaPaSBBREANG2HAEGER 125, SRO¥Bni conduct or

devi h terized Ln th I I [ dul d f
e Torned cobr () ptBrif 91 281 "EnPBoHGUREBF ALPBREREE aAd BUROING Tpads,
whi ch f I i . .ch incipal f f
Sem comuct b Wil ct 29 andt n Thalte e ot et arntdrali FRELET) COnnect ed

at their onesppgyPesit Poss WoNaspidrhendingspadset hioygl hol es opened in
said elastoner and at their other end portions with wirés arranged over

sai d el ast opettéayef . adSshédwhieatcoaguehorigeviee e¢haracterized in that an
el astonmer layer is formed over a plurality of sem conductor elenents and
bondi ng padexteidthihityfofmebdeovervedppartliphy ak chirphear eas of the
principal face of a sem conductor wafer; and in that bunp el ectrodes are

el ectrical | ynpoavied: eandt thaevirdne- sagipbanrend swiredusgedd bBwenng pads
throu%g}holes opened in_sajd elastoner and at their other end portions with

wi res “at r anbed®B% Y152 45 ePESKBRer MPAFRY ST s aF e FRIAYAEL ONaFER B t he
vicinity of, sl g, By, 2L 85h 2A8S rBRYSnShy! Sires. When the
adjoining fine wires are then connected at some points
into a mesh pattern, still 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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- 50 3 0 APR 200z 16. A sem conductor device characterized in that an

el astoner layer is formed over a plurality of sem conductor elenents and
.bondi ng pads, which are forned over a plurality of chips areas of EPEP 0
principal face of a sem conductor wafer; and in that bunp electroé S A‘@

el ectrically connected at their one-end portions with said bondi ng pads

t hrough hol es opened in said elastoner and at their other end portions with
wi res arranged over said elastoner |ayer; said wires are fornmed at |east
partially to have a curved pattern. 1'~ A sem conductor device
characterized in that an elastoner layer is fornmed over a plurality of

sem conduct Qr_ el.enent.s _an Q ndiQ%rpads W@ich qée formed over a plurality

of chi ps aréss C&lpt ﬁgeﬁr iTcipal 52 Cooqdl}f e Onduct or wafer: and in that
bunmp el ectr odesd:a}_rr%telo%ctar ilcalglyerceor]i_rge(ﬁre&iaé%d hl?eig n?ﬂ:eo'r?dlgc@ tions with
S lh el ast

sai d bondi ng padsthr ough hdl es opened i'n sai stoner and at their other
end portiong i oy Les A AR S AP 11 fabg wires are
formed at least partially to have a plurality wres. |a. sem conduct or
devi ce charactgfdwiedn Filatoan ehashereenligy @rdas 1R0Fednaver a plurality
of sem conductor el enments and bondi ng pads, which are fornmed over a

plural sty gfricldigslarfeas &f tiee wdnidqmdudese wifr SsB carlkies or waf er;
and in that bunp electrodes are electrically connected at their one-end
portions wiitsh feainedodmdianty gramks & raturgihdval dsSbperdad tie saindtrallast oner and
at their other end portions with wires arranged over said el astonmer |ayer;
sai d w res RAIE 1o &ft @Rcht chip @neaand e Wpnervespethere are direction
joining the bunp el ectrodes connected with said wires and the center of

sai d chip &dPehAR i@ FHE HAPHS L HrabHge P htbendineRaterhl edge
portion of said chip area are |lqnger.than the wires at the center portion
of said chi“%‘%&bé‘.re?n?fe °af£}ad‘ Sy £ e RIS act uri ng a

sem copnduct or deyice, comprising: J(a) form an el.asto | ayer over a

pl ur aﬂaty of se‘rﬁég%ddt?%t d%oe e&gintfgla%fnd%ontg}?enge%aa%%?memi?{chl%re fornmed in a

plurality qfoﬁ{y'dob@r %ﬁnm‘cgéﬁﬁg(% g_a&{mif%g t%ﬁﬁ%ﬁ%%m waf er; (b)

form ng through holfes over sal ng pa e W res which
are el ectrizeadsiveonaes ¢hoMddersaith onids Padsy HY1PPess Nowai d

el astonmer layer; (c) formng wires to be electrically connected at their
one- end pordliagtsicditiyh tsaittheb qudiinmgi gedld SEf dde aaf) ht Isei g ivandiicbot es and to
be arranged at their other end portions over said elastoner |ayer; and (d)
connect i ng wafier Sl0&ct r ddserwithhisyhasoshewneda Fargt.i dds d¢he he wires
arranged over said elastoner |ayer. 20. A process for manufacturing a

sem conductgRFYcd OTc GRFIRS rgknqs) BehvReny karkl taeonttde a98r over a
D1 Ur el G SIS BB % A0 B G padsy b gl epe formd 1 s
0009 ¢ R S AT S OGBS b g v oS i o
?igstoner he¥&l, theddnsiddd dPOitHd N AL I TS WAL QL L5De LRVHNG W res on
sealer 14 from the back face side thereby to insulate
20 the adjoining chip areas 1B electrically. This sealer
14 acts as a protective layer for the side faces of
the semiconductor chip 1 after the chip areas 1B are
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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3 0 APR 2002 one face to the upper face of said elastoner |ayer to connect
t he ‘one-end portions of said wires and said bonding pads electrically

t hrough said through holes; and (d) connecting bunp el ectrodes Mﬂmm?m
other end portions of the wires arranged over said el astoner |ayer. 21. A
sem conduct or devi ce manufacturing process as set forth in daimt9 or 20,
further conprising: dicing and dividing the chip areas of said

sem conductor wafer into sem conductor chips. 22. A sem conductor device
manuf acturing process as set forth in Caim2l1l, further conprising: making
a test prior to dicing and dividing said chip areas into said sem conductor
chips, to classify said plurality of chip areas into non-defective and

def ecti ve oea@pos23a Aredeitesmdnedorardeayiode tieneflesthamian) 2r ocess as set
forth in Caim?2l, further conprising: formng a fuse using at |east a
portion of skdegitizyelynr angedhsy &lasiionad Astidmedevednned tt® KW t he fuse
of the chip areas which are determ ned to be defective by said testing.
24~. A seni EBRIEEESNIRePOLE SRl A8t FHONE pioddsE a3 sdtieTERh th A aimt9

or 20, further co i sing:..form lits_in the_principal face or back face
of said senF&BH&&gE%F N H%#% §0una£r§h8feééﬁ&°@ﬁ'pzaﬁgagpeand f or m ng
protective |ayers,in said slit 2~.. A _sem conduct or, devi.c uf acturing
pr ocessgcor’rﬁr"‘l §‘inr3r§yt ﬁg §?‘eep§°<§?¥be( Q)lnfegr rﬁsnd:egop b éﬁqgteyt}b%er ,rsrgt Tonduct or

el ements ang: I [ fs s gﬂﬁg} . he i ndividual principa

pl anes of aqﬁ S?a#%%% %% ?ﬁfgggfégé o] ﬁﬁ%ﬁ?’ 3 0 APR 7002

sem conduct or waiektdehisnehddn SoF iFag . 13nes;a ([Ratdd Maygean £ ast oner | ayer
over the principal faces of said plurality of 'chip areas; (c ) formng

through hol aa b %ai dseldaplodiried ayerhdl sRAFAJONSE tife G ALsi ng to
said plurality of bonding pads, individually in said plurality of chip
areas; (d) Rordmcigdimgh thendmstiides |cfydhe ithdiongludidles N Samtd plaural ity of
chip areas which are fornmed at their one-end portions over said el astoner

| ayer 4Ad céheacpegternedeiby dhigeetehdngortiiestsant maing corr espondi ng ones
of said bondin% pads thrqugh said through holes; (e) form ng bunp

el ectrodes PhAtPr@sasty fiidms &sd theumask yrofoam Fhe sbisrsthilth are connect ed

ith th - ti f [ duct i | ,.and (f. tti id
S conduct S 7 ORGSR S (D11 (RAETTT G TUBre R RrTHe par  ace
I w : N . : i d el , d
Conduct | ve. PRPERE0, AR, T, Ak el 8, M SO et of Gevi ce
manuf act uri RG RLEREESHVAY ale PPt ifadd JifMdn Shatagi&rized in that said

el eastonmenr "l ayer is fornmed of "a photosensitive film and In that said
t hroughshol esraughf @heed nnsudre @013, hegy autt echre e #d e et ching

techni que. - 54
this time, the wires 12 over the upper face of the
elastomer 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 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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3 0 APR 2002 2~. A sem conductor device manufacturing process as set forth
in Caim25, characterized in that the step (d) of form ng said conductive
| ayers includes: form ng Au bunp el ectrodes over said bondi ng pggs; and
formng a wiring |ayer over said Au bunp el ectrodes. 28. A sem ¢ ﬂdU@qQP
devi ce manufacturing process as set forth in Caim25, characterized in
that the step (d) of formng said conductive |layers includes: formng a
netal |ayer all over the surface of said elastoner |ayer including the

i nsides of said through holes; and formng a wiring |ayer by patterning
said netal layer. 29. A chip scal e package, provided by dividing a

sem conduct or wafer along scribe Lines defining a plurality of chip scale
package for hodgsaddasfiinctapdssesi eoseadesr fmaf proteshingsithe (a) a

sen conductor chip having a main surface, a rear surface opposite to said
mai n surf ac€oangciisnr pacsipassbeawesn thenbeaddddepagdsi d @didh t& f ace,
sai d sem conductor chip having a plurality of sem conductor elenments and
bondi ng pad¥if&eméd-on said nain surface thereof, said bonding pads being

exposed from sai d rface passivation fiilm (b) an el astonmer |ayer fornmed
oﬁpsZid surfazelHSEEVVSFiBH°§%:ﬁpt%lgovéﬁ'sﬁﬁﬁ)ﬁﬁﬁﬁe§Uiﬂﬁﬂ§(ﬁ %&ﬁcﬂ

i t hi t iid _bandi ds, i | ast I
havi ng An cFRERREEFRALPUEPBaEaES BREY PBRer 1t RAR eA=SiedPractipasel vat ) on
fiim () canductkxechanges ERBTRALOR,S Bk kAP pung® 3 0 APR

2002 one en sai d conductive layers bePng’dispose on sai d el ast oner

layer and tRe ghheh gAYe BbenakhapeadusitioV@phaydlcaibenped edy igal ly
connected to the correspondi ng onés of said bonding pads; (d) a plurality

of bunp el egheodesehoiAgdENBoddinéne! A5t maBT bleatempoiaird gl urality of bunp
el ectrodes being electrically connected to said one ends of said conductive
| ayers. 3~. sAldemedonduther wdeeiscd 2adys ateaner if ian sdlaien A steharmact eri zed
inthat a plurality of sem conductor chips are supplied by cutting said
seni cohfluct dAuxaad dhengmeded tocrefdom das a Beatdngefiugm@dsst or devi ce as

set forth in CaimZ9, characterized in that said conductive |ayer includes
the Au bunp el ectE&desthRdtesdda g F¢ &4 eckE iSurfaces of said

lurality of  bonding,pads and wiring | f qr med id Ay b
el ectrodes. CHITRCEHPESREUCAG HEV FES Th e f BRI At =

fgggggtfLLf§§a§%5%ﬁaée@%%@AgﬁigﬁggﬁQ&ﬁ?%%%:@é%éﬁﬁfyﬂ AP Sl&etrpdes,
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 wafer 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
through holes 13 are arranged just over the bonding
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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33, A chip scal e package according to claimZq, wherein said el astoner

| ayer has an el astic nodul us of about 1 to 500 Mpa. 3~, A chip scale
.package according to claim?29, wherein said conductirre |layers are forned
by plating. 3~~. A nethod of nmanufacturing a sem conductor devi ge APR 2002
conprising the steps of: (a) providing a sem conductor wafer having a main
surface, a rear surface opposite to said main surface and a surface
passivation filmto cover said nmain surf ace, said sem conductor wafer
including a plurality of chip form ng areas defined by scribe |lines, each
of said plurality of chip formng areas having a plurality of sem conductor

el enents and baqndi n ds, forned on . said _nmain sucface. thereof, _said bondin
pads bei ng g?ﬁﬁs%ﬁ°ﬁr8ﬁ?s§?8d§ﬁﬁfBégspzs§9vﬁgﬁo% ougr AL&Soddi-ng an )
el astoner | ayer.on sai.d rf i i fi cQver id main surface
of said sen?ﬁoﬁ&%SFonméﬁgrmgﬁgsfgggxgggggggiﬁhggﬁgfﬁ% ggdgg%géid el ast oner
| ayer havin n L.C e ivel ower i urfhace
pagsiyat~.ogh?ifﬁkééé% ngﬂgkgiggngag?igéynggﬁg %%$nggug¥§s€gﬁgr | ayer

i ndi vi dual | ypiBughi HoREY" 851 h¥yObeCRoPmbar ThNgnd! @3S stidhie ! hataene ends of
sai d conductive lNayers are disposed on said el astoner |ayer and the other

ends ofssai gheopduehtvepkayeesiage rehaclr apalhty 6o etee bdnd itnkRe
correspondi ng ones of said bonding pads; (d) forming a plurality bunp

el ectrodes padf &l assoprowhayar Figdi wioduabl yhiat sdirédspl2dr,alasty of chip
form ng areas such that said plurality bunp el ectrodes are electrically
connect ed t fosmed ofietbadsonflusaivecdidmct(ievg.l,apar &1 aldpy £idn) APR 2002
(e) after the step(d), dividing said sem conductor wafer along said scribe
| i nes, therkgyongingr kPathrufampt yayersafi ¢bedbengdinehinssls daciayavi ng said
el astonmer | ayer, said conductor haéers and sai d bu 36'. A

d

) ; | ectrodes.
met hod of rBRut§8EuFPngls EBRPEGRINCLES dév iﬁﬁrﬁcggrgpgée:8°§;§Vn13~,

wh [ h [ fi b f f ' id el
ayer B card ahr FhecERabeiiafron "t Frar e arBe r RIS AT SPSub otep: &
second Sub SgPcghalt NG SoPhULA! LA cAY S QUGG G Sl el ast omer

| ayer to expose sal ondi hg™ pads. meth acturing a

seniconductergﬁgggeiﬁcgﬁédbagiFgeggqi@H%E, Wiereinn the other ends of said
conductive |layerS are electrically connecteg to the correspondi ng ones of

sai d bondi ng padsnvhfothed mbdeugh hbleeTsPI$mordtRidiod AfitErmf acturing a
sem conduct or device according to claim 35, wherein said bunp el ectrodes
are sol der bappbel Eormedein 8Be Almstloerof? meauf &dteurdiergnimaslem conduct or
device according to claim35, wherein said elastoner |ayer has an elastic
nmodul uk® of BBBGECRSt 5o5be wpANeg§edAwidhhddeofsodaialr duampy iy &S

sem conduct oy devi.ce accordi?ggto cl ai m 35, wherein said conductive |ayers

are formed BYOPPatPnLI~14 1 A(REERER LR IEN TR PHA Y i e ARD IR or devi ce
according to,claim3=).further risi he,step.of .testing.each of said
plurality o??cﬁpﬁe gpﬁ%ﬂa érggg%ﬁgggéidegg csﬁﬁug}SFtR&Fgr? Wherein the
step of testhAgylsiy 152 of ﬁhg %E%m%%%ﬁsp?ofﬁri%% afd %aci@%j?éﬁpe( d) and
prior tv the step e?. met hod of manufacturing a sem conduct or

to elastically deform by the extension/contraction of

20 the slits 27 so that the stress to be applied to the

solder bumps 5 can be further reduced. At this time,

the slits 27 are paired across each terminal portion,

as shown, such that one of them is arranged at the

center side of the chip whereas the other is arranged

25 at the opposite side. Moreover, the longitudinal
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devi ce according to claim4l, whereir_ the step ef testing includes a
burn-in testing as accelerated testing. - 59

JA(CLA[LA AHBLA L AL, LA A A3 AR AL, .A s.AAs. A As,.As, . A

AR AL A A A3 A9 A LA A& . AaL. AL. ATL. AL A . ANs. An. Au. A5, . A Ané&. A§ ﬂi.A&:ﬂ.ZWZ. A
.As. AL A" . Aa . ASHs, . Al 2. A9L. AL. A Nf. A5. Abe. A, . A9{. A" a?. AN& . Al ;

Al a%Zs)\ ] "?@xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]ca]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cTa] cTa] ca] cal! hi

)*!'}xsnid_Z]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7g() xqwx} xsni d_Z] ca] ca] ca] ca] ca]ca]ca]c
aJ ca] ca]l ca] ca]ca]lca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
al *+TU'#FG direction of each slit 27 is oriented to intersect the

I & =} xsni c*Y] ca] cal] ca] ca] ca] ca] ca] ca] calca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca]éareariahcapinlng] the chpraleal apprtigs#agdsthe center

% B8N & & wr mhc”Y] cal ca] ca] cal ca%ca£ca] ca) cal] ca] ca] ca] ca] ca] ca] ca] ca] caU] c
a] ca] ca] ca] BaFtaPrapéalba) eapeaPrAFERPEaFRAP- k&&g a right angle.

H O + Kk, l,,----...400111122}xsnid _Z]]ca] calca] ca] calca]ca]ca]ca]ca]ca
] cgi\?:ai 2:231% chpesy cafcdf cBTﬁﬁ]:b&i? ch cﬁ?gﬁﬂg}’ﬁi}'ca}aﬁﬁ} EE]]ECE]L'EE éa} ca]! 2:]2>2]222
3334nbYHl 7TKEUBHBB888FOWQ996: ;& . ; C. <_<; .

<q<<<<}xsni %S’Q?fegfga]\gﬁéfgaf%a ac%f%%] l8<yat] ngcgfggfgéfga]agg] ca] ca] ca]ca]ca] ca

cajcalJcalc a << AlBhB< : :
}:)BD]EEE]EEJ!J(%hﬁgtE#%NN%%%L%%%%#&?ﬁggRé} gﬁ?@a%cg cagrgafég]egé:]l gé’] ca] cal ca]
ca] ca] ca] mﬁhﬁﬁ caheatbemifal cg&@@l@ﬁ] salicdheakaapcakpakgal caj ca! QrTTTU: U
o UUUUVQVK ANBWWY VWAWNAKFXE XXXX Y;
YFYzYY} xsni goftjeal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal YYZZQzzzzZZ*[ M [[[\"'\V4\N\\\\] =] p]l{]
11123*"w**} xsni d1fE] tbe] ca(eadbEatba] €8Pcahcwhéahcahcahsaledling] ca] cal ca] ca]c
a] ca] ca&ica] ca] ca\]}\/gal ca)] ca] calca]ca] ca]calca! M _f """\ 'n 77 7' alanaaaaebb
bbbccck®d_ dFaRe| rrﬁé"lrfl‘}é]‘@ e aPRaf B8] BRPEH) £aF€ afckhea] ca] ca] ca] ca] ca] ca
Jeal cal cal og] cal salgahcalgal £alsah §begl caboal gaeydFsheggeqLeligeanThi Bi Li v
k: knmkkk9l pl 3pEpJe Ld. akga cal.c al.ca ca] ca] ca]ca] ca
] ca] ca] cafc%%g] gg?cgﬁg%gfgé} gg %a})gé} @g}’cg cg}ygg]]aga.ﬁg’nlfg%]: r C]sI\/B]Zs[ LVWLW
XEXRX; curved pattern, as shown in Fig. 28.
yry=zpzl {/|=}GT}}} & B~~~ T} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] thkcafrathaynajinardig] caBcakcapaafaakazkdabgahkfé\ . +
$! S(Z. 1gx} xsnid_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] cal(a] Ealtayveapcrreaeal chprapsarpapea! F¥rey;of all, as
@' 1>=) 51 _}xsnid _Z]]ca] calca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
a] ca] ca] ca] ERP¥A] L5] Eé?ca%éa] E%}ECQPCBPEHFCQ! BYS) §oppeeksPx M ¢ | ca] ca ca]
calcal ca] el galeaksalecl el el sahaghgpaakedl g2l eabeakaakepkiaed cal cal cal

ca] ca] ca] ca

6neDz| | wr A a C C C a ca] ca] ca
ca] ca{ La] T;‘]g%a %a%gg} c"a%)]‘:?la cal g%lf%g?%fg%%%] ffl% gg;l]nlgg%g]—%%g %g} ca} ca} ca}
ca] ca] ca] cal 6a] tahenkealicrlien)] 6a] aahesliva))cabcaheapeaheabaal @] ca] ca] cal
ca] ca] ca! T$<j g*4l 3hb[ | wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]c
a] ca] cd] ca]cf] thécagnatonfivaiorn] vafea] 68Bca] tajepéndé¢ntl y#5P%b7) 5| wr mhc”Y]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] celp&a} chhespcasshgavided the insulating tape 30, as

@ Z[ >u"$R} xsni d Z]]ca]ca] ca] ca]ca] ca] ca]ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] c3peWFcalchiga) da} cé%ll‘:%l]"(’:la‘[%%] Tt \ 3R oFP TR+ PBRYD) PRENi d_Z] | ca] ca]
calcal cal capeal ool el sl eakeal fabekhdl GakaTheshsThapkedoralaal cal cal cal cal

caJ ca]ca] ca

C'$C wr mhe”
2] cal oa] ca] CoT ST Cof cal chiahs careop A PRRFILAR PR BCREIFEI L0 o) cal
2} cal ;zandg] 3 ?ﬁ@léﬁ] sabcapeablicahcrhealiaahaalhingdl eabeaheal cahcaheal cal cal
?2~yt 6i d_ZU] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca
U ca]ca]ca]calU]ca]calcaljcalcaUjca]cajcal~# MQ~ f@
?~ytoi d_ZU] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca
U] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca5Zsi K-~ 10%
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insides of these through holes 31, moreover, there is

formed a plated layer 32 which is partially protruded

to the lower face side of the insulating tape 30.

The

wires 33 are coated, on their surfaces excepting the

5 areas (or terminal portions) with which the solder

bumps 5 are connected at a later step, with 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 electrically connect the

Au

bumps 8 over the bonding pads 7 and the plated layer

32 in the through holes 31. After this, as shown in

Fig. 47, the solder bumps 5 are connected with the

one-end portions (or terminal portions) of the wires

15 33 formed over the upper face of the insulating tape

30.
Next, the testing (for the electric

characteristics and the burn-in) is performed in

this

state. After this, as shown in Fig. 48, the dicing

20 tape 22 is adhered to the back face of the
semiconductor wafer 50B. Next, 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
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Fig. 49, slits 34 may be formed in the elastomer 2 at
the boundary of the chip area 1B and charged therein
with a sealer 35 made of a harder resin than that of
the elastomer 2. As shown at (b) in Fig. 49, the

5 sealer 35 functions as the protective layer for the
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 to prevent the elastomer 2 from being

10 excessively deformed at the dicing time.

In still another mode of the CSP, as shown at (a)
in Fig. 50, the slits 34 may be made so deep that
their bottoms may reach the inside of the
semiconductor wafer 50B. Then, it is possible to

15 enhance the function of the sealer 35 to protect the
side faces of the semiconductor chip 1. At this time,
the sealer 35 is made hard (as shown at (b) in Fig.
50) to leave the side faces of the semiconductor chip
1 by etching the semiconductor wafer 50B

20 anisotropically to give the slits 34 a larger diameter
at their bottom portions than that in the vicinity of
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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area 1B. After this, as shown at (b) in Fig. 51, the
elastomer 2 may be applied to the'principal face of
the semiconductor wafer 50B including the insides of
the slits 34. Then, the elastomer 2 can be utilized
5 as the layer for protecting the side faces of the
semiconductor chip 1, as shown at (c¢) in Fig. 51,
thereby to eliminate the step of charging 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
of the elastomer or over one face 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 be eliminated by blowing the fuse 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, moreover, 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 defective 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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shown in Fig. 53, or by coating the surfaces of the be
of the chip area 1B, as found out defective, with an
insulating layer 37 of a resin, as shown in Fig. 54.
Fig. 55 shows a mode, in which the wires 12

5 formed over the elastomer 2 are oriented to intersect
at a right angle the direction joining the solder
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 are longer than the wires 12
arranged at the central portion of the semiconductor
chip 1. Then, the stress to 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 chip thereby to
improve the connection reliability of the solder bumps
5.

In this mode, the wires 12 need not always have

20 the straight pattern, but, as in Fig. 56, their
components, as taken in the direction perpendicular to
the chip center direction, may become longer, when
accumulated, in proportion to the distance from the
chip center.

25 Although our invention has been specifically
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not be limited thereto but can naturally be modified
in various manners without departing from the gist
thereof.

5 As shown in Fig. 57, for example, the wires 12 to
be formed over the elastomer 2 jointed to the
principal face of the semiconductor chip 1 may be made
to have a multi-layered structure. 1In this
modification, moreover, the wires 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 shown in Fig.

58.

INDUSTRIAL APPLICABILITY
According to the invention, it is possible to
20 manufacture at a low cost the CSP which can, by using
the elastic deformation of the elastomer or the
extension/contraction of the wires, damp and absorb
the stress to be applied to the bump electrodes due to
the difference in the coefficient of thermal expansion

25 between the semiconductor chip and the substrate.
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suitably used in a small, light-weight electronic

device such as a portable information terminal device

including a portable telephone, PDA and HPC.

- 47 -



'()--======.=G5j K, G | 10%1& ()- - ! 10%& ()- - !10%& ()- -
: iggﬁ 8-‘-#3D!  10%&: ()-"- | 10%%&' () - - G=HEl =Neb=} =~=eA, G | 10%m#3D! (
1 109%18! ()-"-( ! 10%& ()- - | 10%1€ ()- - | 10%& ()- " -#3Dl ~========nT5G
| T0%T& ()- - ! 10%m& ()-"-#3DI1 | 10%& ()- - ! 10%m& ()-" - !10W@(2$§&A$IR1001
| 10%8 () - -=======eF5G ! 10% ! 10%& ()- - !10%m& ()- - !10%m& ()- °#3D!
1 10%m8 ()- - ! 10%m& ()- - =>>>>

CLAIMS

1. A semiconductor device characterized in that an
elastomer layer is formed over a plurality of semiconductor
elements and bonding pads, which are formed over a plurality
of chips areas of the principal face of a semiconductor
wafer; and in that bump electrodes are electrically
connected at their one-end portions with said bonding pads
through holes opened in said elastomer and at their other
end portions with wires arranged over said elastomer layer
which is made of either a photosensitive resist applied to
the principal face of said semiconductor wafer or a
photosensitive film adhered to the principal face of said
semiconductor wafer.

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

the chip area of said semiconductor wafer as set forth

in Claim 1.

3. A semiconductor device as set forth in Claim 2,
characterized in that a protective layer is formed on

the side faces of said semiconductor chip.

4. A semiconductor device as set forth in Claim 1,
Characterized: in that said wires are formed over one
face of an insulating tape jointed to the upper face

of said elastomer layer; and in that said wires and

said bonding pads are electrically connected through

Au bumps jointed over said bonding pads.
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5. A semiconductor device as set forth in Claim 4,

characterized in that a plurality of stages of Au

bumps are jointed to the upper faces of said bonding

pads.

6. A semiconductor device as set forth in Claim 4,

characterized in that said Au bumps are sealed with a
! resin filled in the through holes of said elastomer

layer.

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

3. A semiconductor device as set forth in Claim 1,
characterized in that said elastomer layer has a
modulus of elasticity of 1 to 1,000 MPa.

9. A semiconductor device as set forth in Claim 1,
characterized in that said elastomer layer has a
modulus of elasticity of about 1 to 500 MPa.

10. A semiconductor device as set forth in Claim 1,

characterized in that said elastomer layer has a film
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thickness of 0.005 to 0.15 mm.

\\. A semiconductor device as set forth in Claim 1,
characterized in that said elastomer layer has a film
thickness of 0.01 to 0.1 mm.

12. A semiconductor device as set forth in Claim 1,
characterized in that said elastomer layer has a film
thickness of 0.02 to 0.1 mm.

13. A semiconductor device as set forth in Claim 1,
characterized in that said bump electrodes have a

spacing larger than that of said bonding pads.

1Y%, A semiconductor device characterized in that an
elastomer layer having an undulated surface is formed over a
plurality of semiconductor elements and bonding pads, which
are formed over a plurality of chips areas of the principal
face of a semiconductor wafer; and in that bump electrodes
are electrically connected at their one-end portions with
said bonding pads through holes opened in said elastomer and
at their other end portions with wires arranged over said

elastomer layer.

*

15. A semiconductor device characterized in that an
elastomer layer is formed over a plurality of semiconductor
elements and bonding pads, which are formed over a plurality
of chips areas of the principal face of a semiconductor
wafer; and in that bump electrodes are electrically
connected at their one-end portions with said bonding pads
through holes opened in said elastomer and at their other
end portions with wires arranged over said elastomer layer;
said elastomer layer in the vicinity of said bump electrodes
have silts.
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elastomer layer is formed over a plurality of semiconductor
elements and bonding pads, which are formed over a plurality
of chips areas of the principal face of a semiconductor
wafer; and in that bump electrodes are electrically
connected at their one-end portions with said bonding pads
through holes opened in said elastomer and at their other
end portions with wires arranged over said elastomer layer;
said wires are formed at least partially to have a curved
pattern.

1. A semiconductor device characterized in that an
elastomer layer is formed over a plurality of semiconductor
elements and bonding pads, which are formed over a plurality
of chips areas of the principal face of a semiconductor
wafer; and in that bump electrodes are electrically
connected at their one-end porti&ns with said bonding pads
through holes opened in said elastomer and at their other
end portions with wires arranged over said elastomer layer;
said wires are formed at least partially to have a plurality

of wires.

18. A semiconductor device characterized in that an
elastomer layer is formed over a plurality of semiconductor
elements and bonding pads, which are formed over a plurality
of chips areas of the principal face of a semiconductor
wafer; and in that bump electrodes are electrically
connected at their one-end portions with said bonding pads
through holes opened in said elastomer and at their other
end portions with wires arranged over said elastomer layer;
said wires are oriented at a right angle with respect to the
direction joining the bump electrodes connected with said
wires and the center of said chip area; and in that the
wires arranged at the peripheral edge portion of said chip
area are longer than the wires at the center portion of said
chip area.

- 51 -



110%& ()- - !'10%m& ()- - !10%m& ()- -#3D coooaogmJ+G ! 10%& () - -

1 10%v& ()- -#3D 110%m& ()- - !10%m& ()- - ! 10%m& ()- - \
1 109618 () - - GANVAAAAAADWI= | 1094.0#10#10# < 10%*& ()- ! 10%m& () - ;}ilsﬂ, 0
1 10%m8 ()-"- ! 10%m8& ()- - A(AALBhBC<C| [: W= 11 s! 10% & ()-x gs! 10945ARL0Y

10%4& () - A@. 1006p¥ddeds @orl QatRAE butiny Ve 10U hdcohdsG@dz DBDaDE| [ W=
'l F(z 10%#& ()-s {F(z 10%&' ()-s f&z10%#& ()- @O0%t& ()-@l @0%& ()-@
| @OY&' () - CHERBEEGEXfonpr idii09sd & ()-M | 9l0%#& () - L0#10#10# sS<MLO%t& () -
[T109% ()-S q/!'10%#& ()-SXFFKGHH 11| [<vW4 v 110% ()-M  110%!'& ()-M !
1 10%#& () - M(a)5 frooings (3n Mlagtiaget 8léyemt ovely a plurality of
semiconductor elements and bonding pads, which are
formed in a plurality of chip areas of the principal
face of a semiconductor wafer;
(b) forming through holes over said bonding pads or
the electrode wires which are electrically connected

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
end portions over said elastomer layer; and

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

20. A process for manufacturing a semiconductor
device, comprising:

(a) forming an elastomer layer over a plurality of
semiconductor elements and bonding pads, which are
formed in a plurality of chip areas of the principal
face of a semiconductor wafer;

(b) forming through holes over said bonding pads or
the electrode wires which are electrically connected
with said bonding pads, by opening said elastomer

layer;
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Z10%#& () - semiconductor wafer into semiconductor chips.

22. A semiconductor device manufacturing process as
set forth in Claim 21, further comprising: making a

’ test prior to dicing and dividing said chip areas into
said semiconductor chips, to classify said plurality
of chip areas into non-defective and defective ones.
23. A semiconductor device manufacturing prccesé as
set forth in Claim 2!, further comprising: forming a
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 testing. .
2%. A semiconductor device manufacturing process as
set forth in Claim {9 or 20, further comprising:
forming slits in the principal face or back face of
said semiconductor wafer at the boundary of said chip
areas, and forming protective layers in said slits.
25. A semiconductor device
manufacturing process comprising the steps of:
(a) forming a plurality of semiconductor elements and
a plurality of bonding pads over the individual

principal planes of a plurality of chip areas of the
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{109 ()sald plurality of chip areas which are formed at their
one-end portions over said 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
plurality of chip areas which are connected with the
one~-end portions of said conductive layers; and
(f) cutting said semiconductor wafer along said scribe
lines to form over its principal face a plurality of
semiconductor chips having said elstomer layers, said
conductive layers and said bump electrodes. ‘
2b. A semiconductor device manufacturing process as
set forth in Claim 2%, characterized in that said
eleastomenr layer is formed of a photosensitive film;

and in that said through holes are formed by the

photolithography technique and the etching technique.
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forming a metal layer all over the surface of said
elastomer layer including the insides of said through

holes; and forming a wiring layer by patterning said

metal layer.

29. A chip scale package, provided by
dividing a semiconductor wafer along scribe lines
defining a plurality of chip scale package forming
areas in said semiconductor wafer, comprising:

(a) a semiconductor chip having a main surface, a
rear surface opposite to said main surface and a
surface passivation film to cover said main surface,
said semiconductor chip having a plurality of
semiconductor elements and bonding pads formed on said
main surface thereof, said bonding pads being exposed
from said surface passivation film;

(b) an elastomer layer formed on said surface
passivation film to cover said main surface of said
semiconductor chip and to expose said bonding pads,
said elastomer layer having an elastic modulus
relatively lower than said surface passivation film;

(c) conductive layers formed on said elastomer layer,
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conductive layers being electrically connecfed to the

corresponding ones of said bonding pads;

(d) a plurality of bump electrodes formed on said
elastomer layer, said plurality of bump electrodes
being electrically connected to said one ends of said

i conductive layers.
30. A semiconductor device as set forth in
Claim 29, characterized in that a plurality of
semiconductor chips are
supplied by cutting said semiconductor wafer along
said scribe lines. ,
31. a semiconductor device as set forth in
Claim 29, characterized in that said conductive layer
includes the Au bump electrodes individually formed on
the surfaces of said plurality of bonding pads and
wiring layer formed over said Au bump electrodes.
32. A semiconductor device as set forth in

Claim 29, characterized in that said bump electrodes

are solder bump electrodes, respectively.
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surface, said semiconductor wafer including a plurality

of chip forming areas defined by scribe lines, each of

said plurality of chip forming areas having a plurality

of semiconductor elements and bonding pads formed on

said main surface thereof, said bonding pads being

exposed from said surface passivation film;

(b) forming an elastomer layer on said surface
passivation film to cover said main surface of said
semiconductor wafer and to expose said bonding pads,
said elastomer layer having an elastic modulus
relatively lower than said surface passivation film;

(c) forming conductive layers on said elastoher
layer individually in said.plurality of chip forming
areas such that one ends of said conductive layers are
disposed on said elastomexr layer and the other ends of
said conductive layers are electrically connected to
the corresponding ones of said bonding pads;

(d) forming a plurality bump electrodes said
elastomer layer individually in said plurality of chip.
forming areas such that said plurality bump electrodes

are electrically connected to said one ends of said

conductive layers;
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3. A method of manufacturing a semiconductor
device according to claim 36, wherein the other ends of
said conductive layers are electrically connected to
the corresponding ones of said bonding pads via said
through holes.

33. A method of manufacturing a semiconductor
device according to claim 35, wherein said bump

electrodes are solder bump electrodes.

39. A method of manufacturing a semiconductor
device according to claim 35, wherein said elastomer
layer has an elastic modulus of about 1 to 500 Mpa.

40. A method of manufacturing a semiconductor
device according to claim 35, wherein said conductive
layers are formed by plating.

41. A method of manufacturing a semiconductor
device according to claim 35, further comprising the step
of testing each of said plurality of chip forming areas in

said semiconductor wafer, wherein the step of testing is
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