Description . SEM CONDUCTOR DEVI CE AND METHOD

FOR MANUFACTURI NG THE SAME Technical Field 5
The present invention relates to a sem conductor device, “for use in
i nf.ormati on comruni cati on equi pnent and office el ectroni c equi pnent,
applicable to high density packagi ng, cont ai ning a sem conduct or
integrated circuit unit and including wires and the like to be
connected with external 10 terniPefSTiBkion net hod for manufacturing the
sem conduct or devi Background Art

In accordance with recen%ﬁﬁéygpggﬁgw gﬁvégﬁp&yp WW -l evel

function el ectronic equi PIe Ry ?IAW ?ﬂ%%liﬁqho i ncluding a
sem conductor integrated ci I‘CUI uni ﬁ I's al so e S reqU| red of

conpact ness, hi gh packagi ng dens@é(cgﬂgcglgpié I n packagi ng wor K.
For exanple, as nmenory packages, an (1 ead on chip), a SON (smal l

outlisie non-1eahe prdssnt BlivéitLéw- relatesbabl aOséfligbhaMetysl Aevacé/\B
tape (disclosed in National 20 Publ i cation of transl ated version No.

06- 504408)faandusske inkeinformathare bemmuddéwaktdpad.equipment anbwoffice
conventional sem conductor device designated as [err] BGA and a net hod
for manuf aﬂtegtmimeequipmenw.l lappd icable deechilighd densitef packaging, '
drawi ngs. 25 igure 10 is a sectional _view of the

convent i or?é?ntainln%en?coﬁﬁ@éFSPdH€$P€e dedegrated ascj[ré?‘%j}‘BGAunltl naFfigur e

10, a4 R o1 TP Rl 10 I7RECS S BEMLOARAUTET W bRELEALTY
10 terminals, and a method for manufacturing the semiconductor

device.

Background Art
In accordance with recent development of compact and high
level function electronic equipment, a semiconductor device
15 including a semiconductor integrated circuit unit is also
required of compactness, high packaging derisit_y and high speed
in packaging work. For exampie, as memory padkages, an LOC -
(lead on chip), a SON (small outline non¥1ead) , a QBGA {micro-
ball grid array) using a TAB tape (disclosed in National
20 Publication of translated version No. 06-~504408) and the like
have been developed. |
Now, a conventional semiconductor device designated as
/ZBGA and a method for manufacturing fhe device will be
described with reference to drawings.
25 Figure 10 is a sectioﬁal view of the conventional
semiconductor device designated as uyBGA. ~ In Figure 10, a

reference numeral 101 denotes a semiconductor chip including
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sem conductor el enents, a reference nuneral 102 denotes a W ring
circuit sheet of flexible sheet forned on the sem conduct or chip 101,
a reference nuneral 103 denotes a flexible IOM/eIast|C|ty mat eri al

di sposed between the 5 senmi conductor chip 101 and the wiring circuit
sheet 102, a ref erence nuneral 104 denotes a partlal | ead

SO e U oo, AL BRiToB AR TP LR A o1

sem conQ;ﬂ. nme cl uded e i p 101 nd a
ref erence f{r&g %ﬁﬁ%‘?ié géelagno?gs gn%é{:%?te?oggﬁﬁforrred &?heoéur g%e of
the senﬁlééﬁ‘&uétéfu'dhiiﬁefél 10% fféféi-éﬁb@' Rl R0 rlﬁsc(HB}?&Eéé)naW th
an external device. As is shown in Figure 10, in

convent ifrekible lo®N GlHEBiiOItyYevngteteal ONEiehozed ertﬁéﬁ@ent henei ring
circuit 15 sheet 102 is formed on the sem conductor chip 101 with the
|-ovB semlconductgrmehdp A01l08ndantel oniartindectbetinkeeshetd 162, a

el ement el ectrode 105 on the sem conductor chip 101 is electrically
connect exefignenceenwherat olie4 1denotesha partihgl lead eprrasponfléng to2
through the partial lead 104. 20 Next, the nethod for

manuf actrPXEEt A€ &f UF—EH@& Ho¥eF . a TefeRRRGR | WHMPTak] 8B d8RPERSIER ce

Il b b fe to th
F LS it Al eitadde elaghfioasiy oomaddfed Wi the S%ffﬂlg?rlspstgﬁeet s

adher ed ec%[%r{'lp%. R ’Hr]d%gi‘gﬁxckﬁgegghfc&R&#SP citp :uii‘e drdV oL ?teﬁ."% 102

I'TB.t eri al san ere ween ng Clrcul

Udesyine¥dl N0 P2idsbted NER eéi'eci:i‘@de foméheéﬁr Eﬂé 40PrhBebseCoRBEC €d

vv| the wring pattern i1s formed . on the wring circuirt sheet 102,
and the yaridqilcilread tl@heet 102 for attaining electric connection with

an external device.

As 1is shown in Figure 10, in the conventional
semiconductor device designated as uBGA; the wiring circuit
15 sheet 102 is formed on the semiconductor chip 101 with the low
| elasticity 'matefial 103 sandwiched. therebetween, and the
element electrode 105 on the semiconductor chip 101 is
.electrically connected with the eiectrode 106 on the wiring

circuit sheet 102 through the partial lead 104.

'20 Next, the method for manufacturing the aforementioned
conventional semiconductor device will be described with
reference to the same drawing. |

First, the wiring circuit sheet 102 in the shape of

-flexible sheet is adhered onto the semiconductor phip 101 with

25 the low elasticity material 103_sandwiched therebetween. The
wiring circuit sheet 102 includes a wiring'pattern therein, the
electrode 106 to be connected with the wiring pattern is formed

on the wiring circuit sheet 102, and the partial lead 104
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extends fromthe el ectrode 106. In this case, the |ow el asticity

material 103 is an insulating naterial having an adhesi ve function.
Next, the partial |lead 104 and the el enent electrode 105 5 are
electrically connected with each other by wusing a conventi onal
t hernp conpression bonding techni que generally used in "TAB" (tape

aut omat ed bondina% an ul trasqgnic bgondin echni que. In this
c

manner, th@¥teR dﬁﬁﬂEtdﬂ“ﬂe@#@@ rpgde 186'nana¥thHF§d cagg., the low
Speci ficall ' f t d st

sgsnpgongﬁct%}agﬁf’%g Fﬁg%§gﬁqucigpglfear{%ﬁba§#% ma@eri%?‘e@?‘?’?‘élgl 137
connect ed m%%% giegrfghc@gghpnent through a Il arge nunber of

el ectrodes wo-di nmensionally formed on the wiring circuit sheet

102, while supprgagkNIthbr §a§tia1A§_eaadI1m| ¥nd the e13hRNRII¥Etrode 105
communi cation equi pnent, office electronic equi prent and the

| i ke csin beaflewnaléedrically connected withobleah t @th@rSolbied dpirdde a
| nventi on The af orementi oned conventi onal sen conductor device
has, bonmentionaé1ﬁﬂenmdngompnbssﬁ9n Wihding teféhniguei genexrally

conventi onal sen@condu%tor device, it is necessary to previousl
fabricate thsediinn§AR r {impespabemabed bondinghieh amdrkiasonie lm}r%é?g of
nanufacturlngggrocesses Al so, the wiring circuit _sheet 102 itself is

expensi ve piERe.i n In  thisjepapyexdneFber nEemd CPRGUEEPE L dedicet 1o

onto the % con uctor chip 101 with the low elasticity material 103
sandw ched Tﬁﬁ? BEtRE I S necessary to provide a high

per f oygance pl aCEBEEJiffJ@&I'isP?’oMHgC hd ec2305ehbhit $OHLR "B fucture of the

semiconductor device, the - semiconductor device can be
electrically connected with external equipment through a large
number of electrodes 106 two-dimensionally formed on the wiring
circuit sheet 102, while suppressing stress. Accordingly,
15  information cemmunication eQuipment, office electronic

equipment and the like can be downsized.

Probiems to be Solved by the Invention
The aforementioned conventional semiconductor device has,
however, the following problems:

20 First, in the conventional semicenductor deﬁice, it is
necessary to previously fabricate the wiring circuit sheet 102,
which increases the number of manufacturing processes. Also,
the wiring circuit sheet 102 itself is expensive. Moreover, in
order to  adhere the wiring circuit sheet 102 onto the

25 semiconductor chip 101 with the low elaéticity material 103
sandwiched therebetween, it is necessary to provide a high

performance placement machine, which increases the equipment
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cost. As a result, the manufacturing cost for the

sem conduct or device'is increased as a whole. Secondly, in
connecting the elenment electrode 105 with the partial |ead 104
extending fromthe wiring circuit sheet 102, 5 in particular when a fine
line is used for the connection, the wi dt h and the thickness of the
partial |ead 104 are decreased and hence the shape of the parti al

| ead 104 R¥ones ukSt atft e, TOSULL, | oEhP | meouf aciysiga hec%?lneE?Font%iet h
the elenent gele ingly, the

nanufactLﬁ?WiF°%%3$9°¥sdeﬁﬁce ?ﬁcﬁ%ﬁE%ﬂ?ﬁé QEIACC gﬁe reliability of the
connection is Secondfy) Myn connectlpgbIﬁérgi me é%Féf%&#H 6§[HfHHJEﬁ such

a sem conduct or ‘dévi ce cannot “bé manu e sém conduct or
chip 101 partial S1644 264 éﬁ@gh&iﬂéfffomThﬁée%QiﬁngtBgréﬁﬁkcgﬁgg%tszdev'Ce

15 IS poor in rapidness in the nmanufacture, and Cannot be tested

the st at eipfpartbielar whéh % ifSire JaNeOUs U@ For tthe connectddal,i @heof
t he manuf acturing cost of the sem conductor devi ce. The
present iwidih iamd wise delviclereds ofV etheopartial A@kad 20dr arentlecredsed,
conventional problens, and the object 1is providing a

sen conduwndrheree cthei shapeghfr theapartial hegh 104 begawmesgungtabisity
and | ow cost that can be fabricated at wafer | evel up to_a state

cl ose to Feultingein @?EbHSft?ﬁe°°nne°tﬁﬁﬁuW&§PuFEe Sﬁ&mﬁnﬁe?ﬁ§§tf8ﬁe
manuf act u

d
EXScIosuriéék éﬂgfiﬁgiﬁ?Poﬁckccoréinglyrn %g?depanpgacggﬁﬁgge cept is
af 1§ nentir%!l?eas&?] '%%t ’Wei{'eas the reliability of the connectio4_n is

~ poor. .
Thirdly, owing to this structure, such a semiconductor
device cannot be manufactﬁred until the semiconductor chip 101
is cut off from a wafer. Therefore, the semiconductor device
15 is poor in rapidness in the manufacture, and cénnot be testéd
in the state of a wafer. This is a serious obstacle to
reduction of the manufacturing cost of the semiconductor
device.
The present invention was devised to overcome the
20 afo:ementioned conveptional problems, and the object is
. providing a semiconductor device with high'reliability, high
packaging density and low cost that cah be fabricated at wafer
level up to a state close to lthe ultimate step of lthe
manufacture, and a method for manufacturing the semiconductor

25 device.

Disclosure of the Invention

In order to achieve the aforementioned object, the
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foll owi ng sem conduct or device and nethod for manufacturing a

sem conduct or device are herein disclosed. S The basic

sem conductor device of this invention conprises a sem conduct or
substrate including sem conductor elenents; 5 el enent el ectrodes
arranged on a min surface of the - sem conductor substrate and
electrically connected with th sem conductor _el.enents; an el astic

material | ‘?@%(PW‘EW"“‘”: %Y?-F% Lﬁ?%c@eB\‘°?h€°§eﬁ?EBﬁeﬁEP6Fn9 a

substrate from an ast1c an opening forned by

partially ﬁﬁﬂﬁﬁ 4$%§fuéFéﬁ%ﬁe§5? ?Eﬁ%ﬂl%a.? ﬁﬁ?dfor exposing at | east
the el ement The® b%f‘stlrcp %ﬁxiegn%igégté?g?&ﬁfgé‘%fr 1P SitrfvRlne ofhy 150 ?r%g‘l%g ng

l ayer cont 1 nuous or ne on1t e elenment elect es over
the elastig @éﬁibéhdhé?ﬁ@k s”l:[t%@ﬁt% nﬁhcihaﬁhbo%injfdﬁrf&fbﬁr elemeftBa' !
of the metal wiring layer on the elastic materral |ayer 15 for

el ect r§ cal eammart i'osle¢thodss er agrangedpneat . a main sutfaddi SofFENRAE,

t he external electrodes of the netal wiring layer are forned on the
el asti ¢ natsemiaztondyetor substThéeefanmd, elactnically cohaneatedondlich othe
devi ce on a not her " board, stress applied to a connection part due to.
a di f f er enc@emizpnduqiamheledentissi ant ebfsthe materigbiaxar Formes) onhghe

not her board and the sem conductor device can be absorbed by _the
el asti ci ty M SuRFacy £k jihe mr@ﬁogﬂuqtgfeﬁubstrate f¥REsan gnsulating-

e roal | Zedia %%Lvé a0 (o RESLEY £oRea e B iRty FapebiegiEE oo
Wih 10 dfeleMhalectliaslr deseT SedP! SLALAAN LD [1Ea B! 0 o1ement

el ectrodes can be y pa o hi ng

r5ret al fil méi%&‘&d‘é% % tth% S8 E6RAUELOE SUPSLF#ES; a metal wiring layer

- continuously formed to stretch from the elément electrodes over
| the elastic material layer; and external electrodes formed as
a part of the metai wiring layer oﬁ the elastic material layer
15 © for electrical connection with external equipment.

In this manner, the external electrodes of the metal
wiring layer are formed on the elastic material layer.
Therefore; in mounting the semiconductor device on a mother
board, stress applied to a connection part due to a difference.

20 in the coefficient of thermal expansion between the mother

' board.and the semiconductor -device can be absorbed by.the
elasticity of the elastic material layer. Thus, a
semiconductor device having an improved function to'relax
stress cén be realized.

25 Furthermore, sincé the metal wiring layer connected with
the element electrodes is integrated with the - external
‘electrodes, the metal wiring layer can be formed by patterning

a metal f£ilm deposited on the semiconductor substrate.
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Accordingly, there is no need.to provide a wiring circuit sheet and

equi pnent for the wiring circuit sheet as in the af orenenti oned
conventional sem conductor device. Also in the . manuf acture, there
is no need to conduct a process for 5 connecting a partial lead with
an el enment el ectrode through t her no bonding as in the procedures for
t he conventional _. sem conduct or devi ce. aresult, the

manuf act ur |4f§’%‘€flﬁrfﬂ1]%-t there 1§n&°t H@eﬂuﬁBePr%Yi%rﬁuf"ﬁ&Jtﬂq o gsdde Shees

can be reduce n_t he connec&kon ﬁan be avoi,ded,

Thus, e " Sq8iementyr g cbue” HAThAS, cHigenLt sh88t %l Tuh  ene

addi tion, smﬁ@rﬁ!{{ &' %@urﬁg] or % I mpl f| ed..b use
t he net al mnrlng ayé?ﬁ%aﬁﬁ I@%ﬁe eveni . endfhéc§5n1§%h ug e
substrate igadweddeuss at ettﬂér@ Waf €ho need to dondet S&T N GRYHEHDOT for

devi ce, the sem conductor substrate 15 can be in the state of a mafer or

i n thes st ateoie@tthgPaCWartial Dddfwothaanafellement electrodld theough
sem conductor device, the elastic nmaterial |ayer preferably has a
wedged sectthermeocbomeiing abe fmr fthee protkdures feenthendeonhventibabiat e
or a round-cornered section in an end 20 portion thereof in the vicinity
of the operdemjiconductor dewigen t A al aesult nethe imgnufachuning sapipmentese

sections, stress can be avoi ded from being collectively applied to a
part and t?h?rﬂﬂ@#eﬁuq MANGRAGTULING RhRce u&ﬁ@b&ﬁﬁe@ﬁ16ﬁdgpe@heand
metal wirin | ke can b revente resul gin

i mpr ovi ng t‘ﬂ’e%’?% I ijt’§/ & h8°§’éﬁ?gbﬁﬂuc(f%? e?vl 301533 Th“sl"hethe
-senic duct f I h ri ses protecting film
forne to c é¥¥%é&5%§§ & |%%£ré§e§£d8§ga ' haV|ng a property to repel

a Conductlve ”Htfﬁ'ahddiQQO%RenLﬂQ§ manufacturing procedures can bed

simplified because the metal wiring layer can be formed even
when the semiconductor substrate is in the state of a wafer.

In the semiconductor device, the semiconductor substrate

15 can be in the state of a wafe; or in the state of a chip cut
off from a wafer.

In the semiconductor device, the elastic material layer
preferably hasla wedged section inclined to the surface of the
semiconductor substrate or a round-cornered section in an end

20 portion thereof in fhe vicinity of the dpening.

When the elastic material layer has any of these sections,
stress can be avoided from being collectively applied to a part
of the metal wiring layer, and hence, disconnection of the
metal wiring layer and the like can be prevented,_resulting in

25 improving the reliability of the semiconductor device. :

The semiconductbr device preferably further comprises a

protecting f£ilm formed to cover the metal wiring layer and

having a property to repel a conductive material; and openings
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.each fornmed through the protecting fi'lmfor exposing at |east a part

of each of the external electrodes of the netal wiring | ayer, and an
external electrode termnal is preferably forned at least on a part
of each of the external electrodes exposed 5 in the openings of the
protecting film I'n this manner, while keeping normal connection

b d wi | d h
board | Sa AT RIGH g Sro R £EHE é%%&%aﬁ%eﬂ‘%ra%%étcan
be _sat | f Cg:%fﬂ %fme%h g%to r]l: It e%éa%}% bgfe%éjtrd%&gs of 1Ehe lrﬁet%f w1r

sem conduc devi ce el er m nal —can nade

froma mebaldhal lyfOuiPdda el alee@ssaate termln)ﬂ‘ét hse Qfei-asilg %Hﬁé&a'

el ectrodes Oor a conductive projection forme In confact wth
each of the adytan & GdrfOds.each of the é&ﬁ@fﬁ@ilyﬁéeftr@aeéeaﬁ odefart
of each of the external 15 electrodes exposed in the openings of the
protecti ngnf ithe® openings off sthd pwrdtewtiasg thiclmext ernal el ectrode term nal

" The sem conduct or device can further conprise a passivation filmfor
protecting the Ierfltimduanwer ¢l vhihes keepingf eromswlorcannesieihor obetween
substrate and haV|ng openi ngs above 20 the el enent el ectrodes, and the
el astic miher mgt ﬂlaVéFléahlﬁger and wiripg 9%39ﬁ€°99§s99aﬁl@ﬂthﬁFn?Oard

In this _manner, m.con ice ability

can be obf@VABg Do slectric ki %a??Ec FhoﬁhﬁoﬁeﬂﬁﬁﬂggE?E?Fnﬁegice can
duct 2 ' first st f
Form ng. apsoraiharactoriiy Hodihds e HoaRP nfiar ' [t eri ol on a

semi gpnduct or Ub§teﬁﬁrc‘3n'dﬁ&|t$§1 NGe3BCONEHE! Oéxﬁéfﬂﬁﬂt SePB8t£bgaEN!
el ectrodes electrlca y connected Wi th the sém conduct
7 terminal can be made from a metal ball formed to be in contact

with each of the external electrodes or a conductive projection -
formed to be in contact with each of the external electrodes.

Alternatively, at least a part of each of the external |

15 electrodes exposed in the openings of the protecting £ilm can
also function as the external electrode terminal.

The semiconductor device can further comprise a
passivation film for protecting the semiconductor elements
formed on the semiconductor substrate and having openings above

20 the element electrodes, and the elastic material layer can be
formed on the passivation film.

In this manner, a semiconductor device with higher
reliability can be obtained.

The basic method for manufacturing a semiconductor device

25 of this invention comprises a first step of forming an elastic
material layer from an insulating material on a semiconductor
substrate including semiconductor elements and element

electrodes electrically connected with the semiconductor
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el ements; a second step of form ng an opening in the elastic mat eri al
| ayer for exposing the el enent el ectrodes by sel ectively renoving the
el astic material layer in areas above the el ement el ectrodes; and a
third step of forming, on the 5 substrate bearing the elastic naterial

| ayer and the opening, a metal wiring layer stretching fromthe

el enment el ectrodes eéﬁgﬁed I n the qgpening over, .the elastic_material

I?yer, gﬁiﬁqenti’ acﬁe?ﬂ% P Qfr EREMLATe ATY ARADIRT nhp athenelzEtifal

t . trj i i,th t | j 10
Pnothi o ateRial padydE E6rTORABGLIRE Tend TEiGukhe PRI 80 b age by

| trod . I | iyt t b
St tor i IRV SRR HhY bl abid hABeSiaE MYer 1 af6fC HBHGE DY

Accordi nglhe di@hént Sel8che8les? and a PERVEdeslepl OENEdPnidY ! Shegheand
equi pnent for the wiring 15 circuit sheet as in the conventi onal

semxondgibytrd Geardny the eballitic alatéfba® isyep agedthe epaeflifily, a

process for connecting the partial lead with the el ement el ectrode as
in the a mebtahuWiartiog Aayemceitetshing fhemcdirecrdienenit sehecbnddesor
devi ce. Accordi ngly, the manufacturing equi pnent and the 20 nunber

of the expasesctiay the opepddguovrer the eBasticdmatgrial layey:t AcPabte,
since the netal wiring |ayer _.can be electricall connected with the

ol enont | Sfedbeo e ek WEEING, 165eR AUnCRAONIng afepn| ektFFAL 8J8FTERdENE

el enent ectr.odes,. difficult) ongection bet ween t he

partial [&d alRf IH(? SUmeHt oztgs‘"i‘gf ge??ﬁ%’ifgfng B ent i onal
senjgonduct or Igue‘ﬁh(ies ?, the m%\(:%'ld%g.riﬁ%aﬁaggﬁgzélnfxgﬁﬁeaa%;gg the,

sem conduct or “devi ce 0 I nvention y real
nmanuf act Wiiddem0Y1ectrodd S B the formed integrally with the externa®

In the basic nethod for manufacturing a sem conductor
electrodes by patterning a metal f£film deposited on the
semiconductor substrate. Accordingly, there is no need to
provide a wiring circuit sheet and equipment for the wiring
15 circuit sheet as in the conventional semiconductor device. In
addition, there is no need to conduct a process for connecting
the partial lead with the element electrode as in the
manufacturing procedures for the conventional semiconductor
device. Accordingly, the manufacturing equipment and the
20 number of the manufacturing procedures can be reducéd.
Furthermore, since the metal wiring layer can be electrically
connected with the element electrodes merely by forming the
metal wiring layer on the element electrodes, difficulty as in
fhe connection Dbetween the partial lead and the element
25 electrode in- the conventionél. semiconductor device can be
avoided. As a result, the basic semiconductor device of the
invention can be easily realized with the manufacturing cost

reduced.



device, the first fhrough third steps are preferably conducted on the
sem conductor substrate in the state of a wafer, and the met hod
preferably further conprises, after the third step, a 5 step of dividing
the wafer into sem conductor chips. In this manner, the elastic
material |ayer, the netal wiring layer and the like can be fornmed in
a | arge nunber o hip are | th retaini ‘'t he, sem conduct or
substrate in t hefIn the o Q‘tsg‘cofmé}% e?oﬁef'?ﬂrﬂ“%aﬁ‘iﬁjrfbgi At SR RIAUGTPT
hence, the . mapyfa pNn c I . The
basic_nethog%géFeﬁaﬁﬁ%agﬁg%Fnghgggé%ig%%%ﬁc%ééﬁ%e%?%ggﬂgfgka?%XI??RQ$%§GQ
compri se, behotfel Bamitonbustep sttt i flitfidlistate of adwdBLE! 4 tne
sem conductor chips, and the first through third steps can be

conduct ed Ofelth®ds YTV THMIO £ttty dbSmpPisds, APterStAke third Widp, a
In the nmethod for manufacturing a sem conductor device, in t he 'second
step, Bhe ekaep ofndieiiddng ape wafefr dinttoallemicondudtwrmethips have a
wedged section inclined to a surface of the " sen conductor substrate
in an end porti odnt hehiof mannehe 2@ elasthct wadfertiled chayeéng. the metal
Thus, a highly reliable metal wiring layer hardly ] suffering

di sconnect | WATd®9 Javes mrfd the like caghbenforpadf dn Faddtgs HUBRER of

sen conduct or _devi ce ... preferaply further conprises, after the third
step, a stefdP azeas ppith TEPtATR bREcERRGSEMLEPRERCEGT SRS AT Syehiy the

Thus. *t he. RERSaIo%5) S 508 BForRs Lt ats “aithEL. "dnd Hide Pne
easi | ygand ﬁlﬁﬁh@a&g‘bﬂ&%ﬁ%‘ét‘“éﬁ Ye' 92 elﬁv ’Pgdgd'ed
oar I'ng “me

9 y using a conne er such as sol der.
The basic method for manufacturing a semiconductor device

~ can further comprise, before the first step, a step of dividing
a wafer into semiconductor chips, and the first through third
steps can be conducted on the semiconductor substrate in the

15 state of a chip.

In the method for manufacturing a semiconductor.device, in
the second step, the elastic material layer is preferably
formed to have a wedged seétion inclined to a surface of the .
semiconductor substrate in an end portion thereof in the

20 vicinity of the opening.

Thus, a highly reliable metal wiring layer hardly
suffering disconnection can be formed.

The method for manufacturing a semiconductor device
preferably further comprises, after the third-step; a step of

25 foiming a protecting film for covering the metal wiring laYer
excluding at least a part of the external electrodes.

Thus, the external electrodes of the semiconductor device

can. be easily and rapidly connected with wires of a mother
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The net hod for manufacturing a sem conductor device preferably

further conprises a step of providing a netal ball on each of the
external electrodes of the netal wiring layer. 5 Thus, the

sem conductor device can be very rapidly nmounted on a not her board by
using the netal balls. The basic nethod for manufacturing a _
sem conduct or device can further conprises, after the third step, a
step of tedboaxgd by using & Sanschidd ™ %@‘fﬁpi?&t%ﬂ#‘{l‘?@’ a testing

ol ectr oégs' abovdTehe RexRoRonaot: oPestier Faring® A" cba Solthblbp) 8EbEEE"!
.sSem conauct.o i a Mhi . )
T

external el gCldREeH I WH GAttnal® eldStodes of the metal wiring 1&pesi
Descri ption of Draw ngs Figure 1 is a perspective view for

showi ig the strugiiy,ethe sem@Eondaetbe odekild® cale e ereayc aagiiadyt mounted

Enbodi ment 1 with a sol der resist filmpartially renmoved. 20

Figure 2 i ®m e emttilemalbodmiviyf dding erhe oneftal oralibsi ce of

Enbodi ment 1. ~ Figures 3(a) through 3(e) are sectional views for

sh?m1n9 . pﬂE&eduﬁ§f=M@ﬁb@dfépﬁhﬂﬁﬁﬁfép HriRgcR FEmAropgdyetogndgvisen

nmetal layer in the manufacturing process for_ the sem conductor _2 devi ce

?f Enbodi mst@n further comprisesy,adser ipe; HP&E‘éhsi(BB) ar 8 ?Bcf’f‘o%ﬁﬁtﬁlgws

for ShoWINg e semPISSESSESE "800 "% O PYBLa P11 AGP! 81! DUt RLS! bRLE | N
e 0 manuf att uri ng

proceﬁf f‘”i&éfﬁé%ﬂH‘%&%MiH&%é %ﬂ@d%%ﬂ@élly connectable with the external

electrodes abqve the semiconductor substrate.

Thus, the semiconductor device can .be tested while
absorbing, by the elastic material layer, stress applied to the
metal wiring layer through the external electrodes during the

15 test.

Brief Description of Drawings

Figure 1 is a perspective view for showing the structure
of a semiconductor device according to'Embodiment.l with a
solder resist film partially removed.

20 Figure 2 is a sectional view of the semiconductor device
of Embodiment 1.

Figures 3(a) through 3(e) are sectional views for showing
procedﬁres up fo formation of a thick mefal layer on a thin
metal layer in the manufacturing process for the semiconductor

25 device of Embodiment 1.
Figures 4(a) through 4(d) are sectional views for showing

procedures following removal of a plating resist f£ilm in the

10



‘Enbodi nent 1. Figure 5 is a perspective view for show ng the
structure of a sem conductor device including a conductive projection
as b5 an external electrode term nal according to Enbodinment 2 with

a solder resist filmpartially renoved. Figure 6 is a
perspective view for show ng the structure of a sem conductor device
including a land of a netal wiring ' | ayer functiaqning as an external

el ectrode MEAMHERFLICARS di RGOCE8S EOENMBRP nedemicpndnciory| Agvies spf

f|In1part|&%F¥ i nnveq_ Figure 7 is a perspective view of a
sem conduc I ncluding el ement el ectrodes arranged in a

peri pher al port| L th.a s e '
filmpartially rem)ved&) %@ﬁé&m%ﬁgoé(%&?ﬁﬁ% Pﬂrﬁg %5§8§1F§£e
parti al SeQﬁ?%ﬂ@eﬂid@ﬁﬁd&%or devi%%”hﬁ%ﬂﬁﬁih@radéﬁhaﬁétRQE ﬁf@ﬁb&gion as
variation in the sectional - shape of an end portion of

el astixi ty dmyarteadngll adllectiode terndiewlli aEedsding htouBhbddiment 2 with
Figure 9 is a sectional view for showing a testing nethod 20 for a

sem conductaorsadeler ecescioot df dilgn taBErdl yrereméved . Figure 10 is a
sectional view of a conventi-onal ~sem conductor device including a | ow
el asticity Iayeﬁﬁgure 6 is a perspecibtye Wiel for shevinggtimetsthucture

| nventi on Now, enbodi nents of _.the present invention will be 25
descrlbed\ﬂqPPr%ﬁ@*%ﬂ%@u?B°FhgeKEEGHﬁgﬁ}Pﬁﬁngr5m¥i£9 of a m?ﬁ%%oUFFéHE 1)
First, Enbadi_nent 1 the invention wll

Tt or ence” davein suh S addind WEGA Betbinad % fE3EELAE ‘termipar acoprattibl ),
of a gepm cqndychors dﬂﬁ%}f% qf;jzfﬂ'!séam B st £i1 f:g'r@lgfﬂr PEmavag! der

resist filmrenove gure .
Figure 7 is a perspective view of a semiconductor device

including element electrodes airanged in a peripheral portion
according to Embodiment 4 with a solder resist film partially
removed. | |
15 Figures 8(a) through 8(d) are partial sectional views of
semiconductdf devices for showing variation in the sectional
shape of an end portion of a low elasticity layer adoptable in
Embodiments 1 through- 4.
Figure 9 is a sectional view for showing a testing method
20 for a semiconductor device according to Embodiment 5.
Figure 10 is a sectional view of a conventional

semiconductor device including é low elasticity layer.

Best Mode for Carrying Out the Invention
Now, embodiments of the preseﬁt invention will be
25 described with reference to the accompanying drawings.
(Embodiment 1)

First, Embodiment 1 of the invention will be described

11



sectional view of the sem conductor device of this enbodinent, 5 and
Figures 3(a) through 3(e) and 4(a) through 4(d) are secti onal
views for showi ng manufacturing procedures for the sem conduct or
devi ce of the enbodi nent. In Figures 1 and 2, a reference
nuneral 10 denotes a sem conductor substrate containing a

sem conduct ot . integrated 10 rcui t ingcluyudin en] condyct or el enent s
such as a twéﬁbi S{%fc_arepce e FEIMEEShd ctgﬂrgﬂgét Fﬁlﬂe 1 @Eﬁeoeii m-thé
state of a . AR PR f | t. of fc f far n
part” ° DBrEpectivs Viklde's Sitotladtedh Meifod de titE Yulffdinent

sem conduct g tRAURSIEAEE 4. aPAB R PePEs£0RASR! Sdmiuida, -guféeﬂe'itg i s

el ectrodes 11 of the sem conductor substrate 10 are . | sposed.

enbodi ment , seBenohAe ¢E8WCOHNIHRE OfemibShd@dEor devidd o aaiislisnBRtindito, a
chip, the electrode arranging area is : positioned at the center

t hereob. Al and oRigheesni3(aur threugh 3(e) tdmd sd(ajonthebaghsubed) atarelO,
a lowelasticity layer 20 of an 20 insulating nmaterial with a | ow

el asti ¢ nodaegsippafloviews fomh showingrmanekacturinggt hsoekduresddor the
arrangi ng area_where the pads 30 are disposed. The low el asticity

| ayer 20 haSeBigengugterodevice of,fhe; gMbeddMmeRs -t he main surface of the

sem conduct or substr.ate 10(ﬁb re the pad 30 are fornged I n ot her
vor ds, the low 3B FIIUERS chi pidyEr e SrEEEDPEMSRain-A0 | depgfes a
perPendl e g conayl gk uleReR i LARE ot le o VRIS Bl

but in pe i nc I'ng "no~acut’e-4ang

el astiypity &ﬂéﬁigOfnaﬁaagny?&ﬁféoﬁw&wrgr@n&&sﬁrs&aﬁ oY transistor.
12 el ectrode or Inputting/outputting a signha et ween
t he SeHbCBMiebAlue!tere Bubsitiraltae 192 Bad0 b a0 ithel Rlatd &l G dRfFer

external equipnent are forned, and a netal wire 31 is provided
or in the state of a chip cut off from a wafer. In a part

(electrode arranging area) of the main surface of the

semiconductor substrate 10, pads 30 to be connected with

iS element electrodes 11 of the semiconductor substrate 10 are

disposed. In this embodiment, when the semiconductor substrate

has been divided into a chip, the electrode arranging area is

positioned at the center thereof. Also, on the main surface of

the semiconductor substrate 10, a low elasticity layer 20 of an

20 inéulating material with a low elastic modulus is formed in an
area excluding the electrode arranging area where the pads 30.‘

are dispésed. The low elasticity layer 20 has a wedged slope

portion meeting the main surface of the semiéonductor substrate'

10 where the pad 30 are formed. In other words, the low

25 °  elasticity layer has an end portion that is not perpendicular

to the main surface of the semiconductor substrate 10 but in

the'wedged shape including'no acute-angled part. On the low

elasticity layer 20, lands 32 each functioning as an external.

12



for connecting each land 32 with each pad 30. The pads 30, the 5 nmet al
wires 31 and the lands 32 are forned fromthe sane netal | ayer, and
together forma nmetal wiring pattern 33. On each land 32, a netal

ball 40 functioning as an external electrode termnal is provided.
Furthernore, the entire sem conductor device is covered with a sol der
resist filmb50 so as to expose 10 merely .areas where _the netal

balls 40 &lecHr@dfeq for Iinpyiddng/opigptilng, @t Jial Reteeednneeeed
wi th each | and .32 . .exposed . n an ening.of the solder resist film50.
An area excPSIRSYRAEEOES500e t%rébnﬁﬁﬁ EﬁﬂﬁgeghgftPHesubStrate 1¢' &g
sem conduct tal : ' e i3t h pPass) i | hdqm o X

T the sem Staiiey, Sablient GRAEGENMN, taRaPASTRLAL Pyl !sT! 18 provigea

formed on the uedanekititg Q4cR! Baha Cas ywiayheéaéip-paa 30. g‘rﬁée 848 30" the

mounting the sem conduct 0r device on a nother board such as a print

W r'ing sboar ehetMeviesn 31t 6@ds theChands 32 arbheofbastrefsthe Saneimetap

the netal wire 31 while heating or cool ing the sem conductor devi ce,
t he stress dayerd dmd tbegether fetml awnetallwising padderiic 3¥.di p yeach
di sconnection of the metal wre 31 can be prevented during the
substrate nd@md 3. a metaleddll AP ifunetioning as vin iegternaktelectirode
high 25 reliability. . Moreover, since the |lands 32 serving as
the ext er nafterminale| gt PERELAM ni nEPFthREMERS- dithen Srdnde ySemicor@acher
the MM qevi¥d 13°809brbdC Wi §°B01a0E" rdEYhess ful 8595 "SEOES Of

ext er nal . . er rega S0 as £P PR
L TR SRR | R B el " prgag 2B Bl EGHAE, 20
be formed tludlfiRahh§ "eBh metal ball 40 is connected with each land 32
exposed in an opening of the solder resist film 50.
An area excluding the pads 30 on‘the main surface of the
semiconductor substrate 10 is covered with a passivation f£ilm
15 12.
In the semiconductor device of this embodiment, the metal
wire 31 is formed on the underlying low elasticity layer 20.
Thereforé, in mounting the semiconductor deviée on a mother
board such as a print wiring boa;d, even when stress such as
20 thefmal stress is applied to the metal wire 31 while heating or
cooling the semiconductor deviée, the stress applied to the
metal wire 31 is relaxéd. Accordingly, disconnection of fhe
metal wire 31 can be prevented during the substrate mounting,
resulting in realizing a' wiring structure with high
25  reliability. |
Moreover, since the lands 32 serving as the external
electrode.terminals are two-dimensionally arranged on the main

surface of the semiconductor device, a large number of external

13



Accordi ngly, a conpact and thin sem conductor device for multi- 5 pin

application can be obtai ned. In addition, the el enent

el ectrodes 11 of the sem conduct or substrate 10 and t he external
connecti on termnals (i.e., the lands 32) are connected not through
partial leads as in the conventional technique but through the 10 nmet al
wires 31 that can be forned t hr ough patterning such as et chi ng.

Ther ef or e et rQds cSpTUWERBLSISATLebRs GAFNQERE B 2 smaldfee@nt afv

oo he o copied) We pags, 30can the, I %5%533% BeuCRRaRESf Fatough 2
connept ed ethmei].'gl v}ir}:ees n%ialtha\@ r&?n %% £ m)?(llle ggo%r g‘cgégﬁtéﬁ;}f‘%h nt

nmount 1 ng sém conductOr devicCe On a

W ring RRAME1GAN aPE ol ?&ééteéﬁd'é&hﬁ{‘%er % %&Qﬁd%ﬁ@e ﬁbéomﬁﬂﬁé%“gz

case, therrre(t:l stress ‘generated fromthe neta s 40

thermpl  C3RICIdpp1Gath ok g dhedfifedow el asticity 20 | ayer 20.

In particular, the end portion of the low elasticity |ayer 20 forned
in the el ect roctfn ar addgditigngr eatiod t kdemmint susiacerodes d1thef the
sem conductor substrate 10 has a wedged section. I ncl udi ng no

acut e- anglssshipzontducitey ef substrake sekPcopodct dhe 2:xtarndke ¢ennection

characterized by the netal wires 31 easHa formed and hardlﬁl '
di sconnectt@yminals (i.e.|,n thes landsdi A2dt aRQ Sanedifshdpfent EhaeuaR| bed

bel ow, the |.ow el ast icit referabl has a thickness of 10
14 partihl TaRda.oF 190 the FORVeRTLBRaly EophiianasbrE: HS-paga: the

betviin 1fetal wiffs aﬁbﬁ*ﬁaﬁnﬁfsr ke S TS R
between 1Q, @ﬁné;r %ﬂgggfokgf MELE" EbmiconBUEERS WhAce [ sdfthble to

elasticity
refinement and multi-pin application.

Furthermore, the metal balls 40 serving as the external
electrode terminais are provided on the lands 32 connected with
15 the metal wires 31, and the process for mounting the
semiconductor device on a motherlboard such as a print wiring
board can be very easily and rapidly conducted. Also in this
case, thermal stress generated from thé metal balls 40 with a
large thermal capacity can Ee absorbed by the low elasticity
20 layer 20. .
In particular, the end portion of the low elasticity layer
20 formed in the electrode arranging area on the main surface
of the semiconductor substrate io has a wedged section
including no acute-angled'part. Therefore, the semiconductor
25 | device is characterized by-thé metal wires 31 easily formed and
hardly disconnected. |
| In this embodiment and other embodiments describedAbelow,

the lOW'elasticity layer 20 preferably has a thickness of 10

14



5 preferably has a coefficient of |inear expansion of 50 through

200 ppm[err]C, and nore preferably 10 through 100 ppm[err]C.

Next, a method of manufacturing the sem conductor device) of this
enbodi ment will be described with reference to Figures 3(a) through
3(e) and 4(a) through 4(d). Figures 3(a) through 10 3(e) and 4(a)

t hr ough 4%9) are-sectional views for shomﬁn manuf act uri ng_pr.ocedures
for attai m&“ﬂ]i’e 199 ¢@-ur &350 + e low e&@ﬁ@&ﬁ%é@%ﬁ%@%@ﬁ%ﬁhw

Fi gures 1. and

o onet tndd a& s&e#&&s moagtht? [ xofies ptiikd ' 4 %rﬁ%gi’e{f@m%q%f? 719 e
on 15 . Who? 2Cha q;or% t}&ef%‘i:;gtbe(igpd.l%té) tﬂanﬁg; Ydlden Hb afa

phot osensi t I ve I nsu at'| ng material 7I's co ess O

appr oxi mat gloy 1%/hﬁfr] m aﬂsirﬁaéﬁﬂoré herghy TS Ngh £k 4 B atiésge

material film2 In order to reduce thermal stress cause ?n
mountsi ng b&%fe&%blyphaseat coéﬁfﬁ.@ﬂéﬂ‘dcéﬁrlﬂﬁ‘éaﬁee B BoWSdf BE, tthgh
coating . ~thickness of the photosensitive insulating material film21
shoul d be 289 m@mg€Casapdsmnhbepasfbaabay oo chdough 100l ppm/ig. t he
coating are not affected, and can be, for exanple, approxi mately 500
[err] mor appr &exitat @ wethed ofmanufactugpdng the isemiconductdr glewick b),
the dried |nsulat|n% material film21 is successively exposed and
developed°ftﬁ@%§b odimeng ¥l hd PﬂedﬁﬁﬁFépﬁgtV%F@yr¢%ﬁ¥ﬁn?@ T HLIFRE an

157" aca) WREGTHRTAAH] aﬁﬁo??gab&me' 150D ¢ o FEpefes ald) hngudl) o
ccailer oo SREINTEEE A EREC VHEAER, DY (4T Ao Facifl o] Flovh 2or Uhoytne

can be i nya\EeahShRP St cddit-89 Eera%H%%fﬂﬂﬂd“Ehe structure of the

semiconductor device shown in Figures 1l and 2.

First, as is 'shown in Figure 3(a), on the element

electrode 11 and the passivation f£ilm 12 respectively formed on

15 the main surface of the semiconductor substrate 10, a’

photosensitive insulating material is coated in a thickness of

'approximately 100 um and dried, thereby forming an insulating

'material £film 21.

In order to reduce thermal stress caused in mounting the

20 _ present semiconductor device on a substrate, the coating

- thickness of the photosensitive insulating material f£ilm 21

should be as large as possible as far as procedures following

the éoating are not affected, and can be, for example,
_approximately 500 um or approximately 1 mm.

25 u Next, as is shown in Figure 3(b), the dried insulating

material £ilm 21 is succéssively exposed and developed, thereby

forming thé low elasticity layer 20 including an opening

corréspondingly to the element electrode 11 "of the

15



5 part instead of being perpendicular to the main surface of the

sem conduct or substrate 10 at its end portion close to the : openi ng.
The photosensitive insulating material film 21 can be nade from
ester-1linkage polyimde or a polyner such as acrylate 10 epoxy as far as
It has a |low elastic nodulus and insul ating property.

Furthernore, the photosensitive i-nsulating material film 21 i s nqt

requi red tosemicon@ueher wuhsiFrate  40id & dhid gase. for &xppde.or

by using a material previously fo dintg a film 15 ..sh - hi
case, the fPP‘PP§H§ﬁed1§nsﬁ?’é@¥ﬁ§e‘ﬁran§§4i é’lsgﬂq m‘mg1 °°Hlﬁng%§§he}‘%§hént%u¥ he
sem conduct or bstrate. 10, and t ls fqr | :

i nsul ating ﬁﬁ?%:iﬁegﬂe |fjnqjlifl SO tl?’t%ﬁ:r 011:1%% ggggggrge%dageev%ot?gg%jhétg,éis%l%%at
the el ement rayie Nk2pEushet udihgt v adiPt&dnPred
exposed. .26_%&%&1.1@%?%0‘3&}}1 %e"}él}g%ﬁatiﬁg materiual %or t he i nsul aétJFeng
material filbaelihgteal beqsbiﬁﬁ berpenaiehoapsesSthé ifain surpaepest ythe
When an insulating nmaterial w thout photosensitive, property is used,
t he el ement seh@tion@i:tbr ofubstratsi aonditct bts end porisiomt eldéSecadv behe
exposed through a nechani cal process using 25 a laser or plasma or a
chem cal propeninguch as etching. Next, as is shown in Figure

3(c), on the main surface of _the sem conductor substrate 10, a thin
metal layer 13 The Dhogosensalive olnaydkaiping materigl &idm @1l,CeRi BRAERLS of

16 imately 0.2 d filmf d th '
Wiha  ETOM RAESS HURBEP oROHTAONSIeD O [ Br HHIET cPHER T GHGRY DAEGum
evaporgtion, sputteri

shown Fi GRS, Pgﬁegfﬁij%r r%%sgfé {gévgfg}g)g%&hn%odulus and. idB&lat#dg' S

property.
Furthermore; the photosensitive insulating material film
21 is not required to be formed by drying a liquid material but
can be formed by using a material previously formed.into a film
15 shape. In this case, the film-shaped insulating material £ilm
21 is adhered onto the semiconductor substrate 10, and thé
opéning can be formed in the insulating material film 21
through exposure and deveiopment, so that the element electrode
11 of the semicondﬁctor substrate 10 can be exposed. |
20 | Moreover, the insulating material for the insulating
material film 21 is not required to have photosensitive
property. When an insulating material without photosensitive
property is used, fhe elemeht electrode 11 of the semiconductor
substrate 10 canibe exposed through a mechanical process using
25 a laser or plasma or a chemical procéss such as etching.
Next, as.is shown in Figure 3(c), on the main surface of
the semiconductor substrate 10, a thin metal layer 13

including, for example, a Ti £film with a thickness of

16
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5 Is coated wth a negative photosensitive resist, and a portion of
the resist corresponding to a desired pattern for the conpl et ed

device is cured with an unexposed portion renoved, - thereby formng a
plating resist film 14. The negative photosensitive resist is
used in formng the 10 plating resist film14 in this enbodi nent, but it
goes Wi t hout hat a sitiye phat osensitive resi st can be used
i nst ead. approximate @a# %lggl &s Bwt i FEgTreds therenp pUiFPor% of -

15 fi1 b ﬂggﬁta'r?e%axﬁpf AupEb 'ﬁgﬁ?«rﬁﬁ”siffmﬁ%?dt?ﬁﬁﬁ'a | Fag

f| Imis s fo hwﬁ f

appr oxi mt@gﬁgbgé%?lh %\Eﬁ%tl&gﬁlgt %§_.,s eg.se 'S se?m%rﬁla'nqi} gqure 4(a), after
formng the thipgkn, as 1§'e§ﬁbwha¥ﬂrFi§aré hg(@) attne £196n Shetal My S13
melted and 20 renmoved as' is shown in Figure 4(b), the

enti e suisaceatéd with atﬁégdtbweu§m6mbsénsitivémxesn&tulaﬁ&t&uﬁoﬁxibﬂnﬂt
the thin netal |ayer 13 and the thick netal |ayer 15; such as a

cupric of tieomeddsiol corvespgading adCuaf i desimned apafiBkns ofori dthe 25

against a Ti film Thus, the thin nmetal |ayer 13 having a . smal |l er
t hi cknesscemphetpd @mvé@erréﬁalcu%ﬁﬁbrwaﬂil anpppgrppsed pontdgm &pmoveft.ough
this procedure, the desired netal wri pattern 33 including the pad

30, the nERSFeRy SoTMiRg e Riating resist £ilm 14. 7
32 is forned on,the natn sur em condugct or

b
A this pornt . tp BpSRERS: RROERESHPLEFYS TRefal o Npdd T 'Bofuips g g
reS|1§t f'bﬂt@ﬂ{bngegigﬁsfifﬂ .Ei‘t 1§r£hf£'a&ﬁb8@ﬂn&@t, but it goes without

saying that a positive photosensitive resist can be used
instead. :
Thereafter, as is shown in Figure 3(e), on portions of the
thin metal layer 13 excluding portions where the piating resist
15 £film 14 is formed, a thick metal lajrer 15 of, for example, é Cu
film is selectively formed in a thickness of, for examplé,
approximately 20 um. |
Next, as is shown in Figure 4(a), after forming the thick
- metal layer 15, the plating resist film 14 is melted and
20 removed. |
Then, as is shown in'Figure 4(b), the entire surface is
etched by using an etching solution that can melt the thin
metal layer 13 and the thick metal layer 15, such as a cupric
chloride sd]_.ution against a Cu film and an EDTA .solution
25 against. a Ti £ilm. Thus, the thin metal layer 13 having a
smaller thickness than the thick metal layer 15 is priorly
removed. Through this procedure, the desired metal wiring

pattern 33 including the pad 30, the metal wire 31 and the land

17



5 formed by photolithography so as to protect the thick netal | ayer
15. Next, as is shown in Figure 4(c), the low elasticity |ayer
20 is coated with a photosensitive solder resist film which is

formed into the solder resist film 50 through the 10
photolithography with the | and 32 al one exposed. The sol der resi st
film50 praotects_the $ad 30 and the netal wire 31 nanely, the netal

wiring pat 8&r hS3BOTREH (OB e Main, Fpriace; pfthe semigepAUctor fjbstrate
Then, as iigshomn in Figure 4(d), the netal ball 40 of 15 sol der,

sol der - pl at’éd copper or nickel is disposed on the |and 32, and the
metal ball 40 a I 2 b
t hese procedure§$ %ﬁgssgﬁggghdggggge é@?g%ﬁg the %}a¥%$€n§%%§%Fﬁég%Rg%£'be

manufact ur gd. etching residt {FALIMERAPHnG0s ARBYERA! Pt rh&nagd cifiugd or
device 20 of this enbodinent, the end portion at the opening of the | ow

el astisci t yroayed Ay f photsDOEhOgrapRyekonad ) epi60d€t 1thel thick mdEal
sem conductor substrate 10 is not provided with a step but i nclined
so that théayew albasticity |ayer 20 can snoothly neet ' t he surface of
t he sem conductor substrate 10. As a result, 25 the netal wre 31
can be easil yNeggrnad lanshowmrin Figure 4dicdcoithecilow. elasticity layer

Furthernore, as a nmaterial for the thin nmetal |l ayer 13 and_. t he thick
metal | ayeP015S egated jebth % RhAtoseRsidiivensolger resist £ilm, which is

the  ERFflor diRtoyethes S$RLRRE « Hehthor of Lillyodths EHROBEAmmAhe
Lol ehEBRoTE HogERy) Ui Yhd lnd B! GRS 6Bbomea. HLTIHALY
resist film 50 protects the pad 30 and the metal wire 31,
namely, the metal wiring pattern 33 éxcluding the land 32, from
melted solder.
Then, as is shown in Figure 4(d), the metal ball 40 of
15 solder, solder-plated copper or_nickel is disposed on the land
32, and the metal ball 40 and the land 32 are melted to be
connected. Through these procedures, the semiconductor device
of this embodiment can be Manufadtured.
In the method for manufacturing the semiconductor device
20 of this embodiment, the end portion at the opening of the low
elasticity layer 20 for exposing the element electrode 11 of
the semiconductor substrate 10 is not provided with a step but
inclinéd so that the low elasticity layer 20 cén smoothly meet
the surface of the semiconductor substrate 10. As a result,
25 thé metal wire 31 can be easily formed and hardly
disconnected.

Furthermore, as a material for the thin metal layer 13 and

the thick metal 1ayér 15, Cu 1s used in this embodiment; but
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5 in the ultimte etching process. (Enmbodi nent 2) . Next,

Enbodi ment 2 of the invention will be described with reference to the
drawing. Figure 5 is a perspective view of a sem conduct or device
according to Enbodinment 2 with a part of 10 a solder resist film

renoved. In Figure 5, a reference nuneral 10 denotes a
sem conduct or._substrate_contai ning a sem conductor integrated circuit

i ncl udi n§FSe cohli{ERor NE| QFFEH’? £an ke d%?s‘-?%t-'b‘PStead ?H"i§°- the

:te ?t gog? t]?f{u"zugﬁ' @%?e% ? a/afté? %gé?ia(%%aﬁ Tays; yer e%??oﬁ% Qf"‘a&ngl ng .
area) of rfgms%gér&ce“@ﬁ&lhemat ST CRIUEhAL Sd Sta?;e?xﬁm Rggs 30

to be connec &7 ddes (not” "shown

seni condud USRSty dd€ching tHE #ifn %é@&fei’ WeﬂstQEoﬁS”bSH”ﬂléCh%d

substrate has been ™ 20 divided into a chip, ¥ he el ectrode arrangi ng area

S QDS|U1nuxhe ultinmdté hetalei@rptdesssf in this enbodi nent. Also, on the
mai n - surface of the sem conductor substrate 10, a low elasticity

| ayer 20 (Emtsodimesnt 22) ng material with a | ow el astic nodul us S
formed in an area excluding the el ectrode arranging area 25 where the
pads 30 are diNgise@mbofimengw2epEsthei iyveniion 2011l be describeddyddhs| ope
portion neeting the main surface of the sem conduct or substrate 10
wher e t h&EgfRreme £ the I@?Wilnfg Figugenh8r igopdPerspectdvecvasyi eft ¢

!?yﬁét h?%%&f%n RAREEoR ot iios A90Lting 9 ETMRALBARE AR, 3 PAZt of
SHET e B e Y

an external afﬂ“rﬁﬂﬁuEQr'5“““5'nQ@?@E@W&érmhumeral 10 denotes a

semiconductof substrate containing a semiconductor integrated

circuit inéluding semiconductor elements such as a transistor.

The semiconductor substrate 10 cén be in the state 6f a wafer

15 or in the state of & chip cut off from a wafer. On a part

(electrode 'arranging area) of the main surface of the

semiconductor substrate 10, pads 30 to be connected with

element electrodes (not shown) of the semiconductor substrate

10 are disposed. When the semiconductor substrate has been

20 divided into a chip, the electrode arranging area is positioned

at the center thereof in this embodiment. Also, on the main

surface of the semiqonductor substrate 10, a.low elaéticity

layer 20 of an insulating material with a low elastic modulus

is formed in an area excluding the electrode arranging area

25 where the pads 30 are disposed. The low elasticity layer 20

has a wedged slope portion meeting the main surface of the

semiconductor substrate 10 where the pads 30 are formed. 1In

othe’r words, the low eiasticity layer has an en'd portion that
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5 a signal between the sem conductor el enent of the sem conduct or
substrate 10 and external equi pnent are formed, and each | and 32 and
each pad 30 are connected through a nmetal wire 31. The pads 30, the
nmetal wires 31 and the |lands 32 are made fromthe sane netal |ayer,
and together forma nmetal wiring pattern 33. 10 An area excluding the

pads 30 on the main surface qf th , i C b 10
covered wit ASaPPis QG\F&{‘%%%'%’% ah to thelf?asﬁegc%%é 8‘2}%(8:%%2%&@3??%?%‘?50?5

0 | . ; . :
Floure 1. subBtrdee' 35 pup, 1poEierpBASOIndRY! cPiabibonh Blire Sg1Ea’ "
this 15 gg%q' meng, OthhelbahdeﬁaSEigﬁegg ;Layasae Qe?nijezsnaé thg s&éé&lr'

resist fil a conductive projection ofmed as th ext erna

el ectrode teuNRaloniny @ad &if dfteriRile Rdtrdde for inputtiﬁ%ﬁ@@f?ﬁt@in@he
u

material for the conductive projection 41 are a sol der ormed on
the | asd 32abgighant bagweed tikeé tsemicdiiuctsnt ddlenerdaE &heokdmicbudpctor
formed by dipping in nelted sol der, a nickel/gold bunp formed on the
| and 32 by substtr@tessilatd raxternal aghipment kare Hooxwed, and eackriandi s
not limted to those nmenti oned above. : In_the

seni conduct 32 @ad eachi padi 30casedrrpRectednthrppgh asmetgd ywitej Ja- The

DO B O e eSSt 25! ShToh ok B2 19850 e’ U Brob B
e T2 Do, aral, ATer 850 1bBs B8 form a mdfal*wiPing°FEREREY 33.
ﬁlgxt ,- llé')rrbod|‘Zs‘rrrlen?rga'g?e %ﬁlﬂ#\in%ﬁgﬁ%\nﬁt Bg &cFéggﬁr{rﬁgﬁrgécer e?‘feriejr}ge
to the drawidaghi conductor substrate 10 is covered with a passivation £ilm
12. The above-described structure is the same as that of the
- semiconductor device of Embodiment 1 shown in Figure 1.
As a characteristic of the semiconductor device of this
15 embodiment, on the land 32 exposed in the opening of the solder
resist film 50, a conductive projection 41 is formed as the -
external electrode terminal instead of the metal ball 40.
.Examples of the material for'the conductive projection 41
are a soldér bump formed oh the land 32 by printing and melting
20 solder cream, a solder bump formed by dipping in melted solder,
a nickel/gold bump formed on the land 32 by electroless plating
"and the like. However, the material is not limited to those
mentioned above. |
In the semiconductor device of this embodiment, since the
25 conductive projection 41 is prqvided as the external electrode
terminal instead of the metal ball 40, é troublesome process of
successively forming the metal balls 40 on the respective lands

32 is not necessary, resulting in realizing a semiconductor
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Figure 6 is a perspective view of a sem conductor device of
= Enbodinment 2 with a part of a solder resist filmrenoved. I n
Figure 6, a reference nuneral 10 denotes a _ sem conduct or
substrate containing a sem conductor integrated ~circuit including
sem conductor el enents such as a transistor. 10 The sem conductor
substrate 10 can be in the state of a wafer or in the state of a chip
cut off AP¥ACS W&F8r1°w€ﬁ §OF&rt (el ectrode arranging area) of the

mai n surfg&ﬁ a % 3 sem conductor substrate 10, pads 30 to be
connect e8ERPPAAmEnt 33 oy electrodes (not shown) of the seniconductor

substrate L5ye.d0 gheodlsanses o WASh {LARASSRLCQRINChOT asLbsl gl G fiap been

di vided into a chip, € el ectrode arrangi ng area 03| one

the cent gpebbghesl tbnthli arapiad. ment. Also on the naln surface of
t he sem conductor substrate 10, "a | ow el asticity | ayer 20- of an

i nsgl ating miFQF]u@b ¢ ik A pewspleatiive RAEW WE a2GemicorRIdEET Idewbar ea
excluding the electrode arrangi ng area where the pads 30 are

di sposedof TRmbbadmehasRi aith bapart?20f a soldesr aesddded iSopenRBfdd.on
nmeeting the main surface of the sem conductor substrate- 10 where the
pads 30 are fénnedidure 6, otherredersnce henumerallasti®itdenages has an
end portion that 25 is not perpendicular to the main surface of the
sen1condﬁé@é?ondUCt°§uﬁ?Pﬁ&FétfoCQBFa#HiPHbamﬁﬁﬂ&?QﬂﬂﬂﬁiqnuﬂQRﬁgﬁfﬁﬁﬂ
acut e- an

cach 81%euit, tnliintay sPizontnat oL efetoits reon nap%ﬁ. R ng
SetPeondBopemsoobabiat, sifei5atel 16, 801 il M o lror
e T4 3, o SHAcE, Wb s omboah (2 g, g
same et pb1ba3¥ebdedNArraadihy beE)a waltn\é "2 PAlhBFRGE: of the
Semicondﬁctor substrate 10, pads .30 to be connected with
element electrodes (not shown) of tﬁe semiconductor substrate
15 10 are disposed. When the semiconductor substrate has been
divided into a chip, the electrode arranging area is positioned
at the center thereof in this embodiment. -Also, on the main
surface of the semiconductor substraté 10, a low elasticity
layer 20 of an insulating material with a low elastic modulus
20 is formed in an.area excluding the electrode arranging area
where the pads 30 are disposed. The low elasticity layer 20
has a wedged slope porfion meeting the main surface of the
semiconductor substrate 10 where fhe pads 30 are formed. 1In
other words, the low elasticity layer has.an end portion that
25 is not perpendicular to the main surface of the semiconductor
substrate 10 but in the wedged shape including no acute-angled
part. On the low elasticity layer 20, lands 32 each

functioning as an external electrqdé for inputting/outputting
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An area excluding the pads 30 on the main surface of the

sem conduct or substrate 10 is covered with a passivation film 12. The
above-described structure is the same as that of the sem conduct or
devi ce of Enbodinment 1 shown in Figure 1. 10 As a characteristic of
the sem conductor device of this enbodi nent, on the |land 32 exposed

I n the opening of the sol der resist filmb0, neither the netal_ bal

40 nor the cﬂ)rﬂﬂﬁaﬁvé’etween P8 eepiepndycter ﬁ%ﬁm%‘a %tﬂlenéef"&ﬁ&néﬂcmr
ect ode %erm

[ f f
woros | Uhe e ius, 19, b ortAbGR b an TRt CHEs o FRERPA; Laga ohBn 34l
and 911 0 24 2Yana paci |3 PO I rifugh a meta1 wiBeBYN| Bl

t he sem conductor devic ment on t he
llands 32 canpdies %@Ctﬁﬂé%é%lc%&%@ & \Wnldh the lan%“@@chkc@”mhaér%%hls 8k
the nother board with ease by, for 20 exanple, reflow ng sol der cream
coat ed Hn t heame® Miedl Mayer, add®iogetiheroffdrite a hichall haaidg pattern 33.IN
this enbodi ment, since the land 32, that is, a part of t he netal

Wi ring patteékm a¥ea sexckhadisgt ftheexpaidsmaBoOelart thee main suefaceal of nthead
of providing the netal ball 40, the process of 25 successively formng
t he net al lﬁﬁm;ponmuct@r sebstngtet is covesaduvitheapprapedvationg fidm

solder or the like is necessary. As a_result, a sem conductor

device with H%Ty TQﬁvab°Ve @%%?r%hﬁdsﬁﬁFPcﬁﬂF@h%smﬁgﬁ ﬁﬁmﬁtéﬂ Ehatpef the
lized. nbodi t

o 2% sengsenauckorde¥ice oF FubRdimeRt | RetRArPniPFiPERE TG

Cedor st Foote fe 8, PrAEABRRSLbLE LR il AR AN arrsce G8LL80,
embodiment, on the land 32 exposed in the opening of the solder
resist f£ilm 50, neither the metal ball 40 nor the conductive
projection 41 is provided but the land 32 itself functions as
the external electrode terminal. In other words, the

15 semiconductor device of this embodiment is a land-grid-array
(LGA) semiconductor device.
In mounting the semiconductor device of this embodiment on
a mother board, the lands 32 can be electrically connected with
connection terminals of the mother board with ease by, for
20 example, reflowing solder cream coated on the connection
terminals of the mother board. |
In this embodiment, since the land 32, that is, a part of
the metal wifing pattern 33, is used as the external electrode
terminal insfead of providing'the metal ball 40, the process of
25 successively forming the metal balls 40 or forming the
conductive projections 41 of solder or the 1like is not
necessary. As a result, a semiconductor device with very low

cost and small height when mounted can be realized.
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As is shown in Figure 7, in the sem conductor device of this

enbodi nent, pads 30 to be connected wth el enent el ectrodes (not
shown) of a sem conductor substrate are di sposed in a peripheral
portion on the main surface of the 10 sem conductor substrate 10 in the
state of a chip. Also on the mai n surface of the sem conduct or
substrate 10 elasticity |ayer 20 of an insulating nateria
with a | ow (Eab°§+%§PFc fodul us is disposed in an area excluding the

e P12 | o of PR BnESRe® €51 208, Bt AT elR ERPRRhEhr
L described phgge 700 FAGAN 2151 PeshBVEL,E0 LG SESRORRM1 conaudtHIS

32 each functlonlng as an-extern erm nal " for

i nput ti ng/ oy ke Nackorddny HEt MABBAdmeRT qorwﬁﬁg\a @oef&ay .z s:.stOfféLfHF

sem conductor substrate 10 and external equi pnent wre
formed 30 aspdvtxlepdrémenedhe pad 30 on the mai n surface of the
sem conductor substrate 10 over the | ow el asticity layer 20 to be
connected with thiss| dadsB2wn in Figund &) yin octwbsembeonhdictobedpadee3df
the metal wires 31 and the lands 32 are integrally forned fromthe
sane netal rﬁh%ﬁla?meGlmeaﬁd t B@@6heBOf okt abget gPnpected pwithr ned@mentn
area on the ééface of the sem conductor substrate 10 excl uding

t he pa?i]se%%r‘?ge%ov b FRI pasi Pat SEiGondueror ofubstTatendare
25 o oAy R AL T S Pt o, e
St St R, 9 VO BB RS
which 5  aigid org@ﬁfaeé 0g£t hengl egBRic6h8GEEBHEES slibBeRhlkk 2103NJRI Wk
a small pitch in the peripheral of the sem conductor substrate
elasticity layer 20 of an insulating material with a low
elastic modulus is disposed in an area excluding the peripheral
portion where the pads 30 are disposed. The end portion of the
15 ' low elasticity layer 20 is in a wedged shape as in Embodiment
1 described above. On the low elasticity layer 20 are disposed
lands 32 each functioning as an external electrode terminal for
inputtihg/outputting a signal between a semiconductor element
of the semiconductor substrate 10 and external equipment. A
20 metal wire 31 is formed so as to extend from the pad 30 on the
'-main.surface of the semiconductor substrate 10 over the low
elasticity layer 20 to be connected with the land 32.
Similarly to Embodiment 1, the pads 30, the metal wires 31 and
the iands 32 are integrally formed from the same metal material
25 and together form a metal wiring pattern 33. An area on the
main surface of the semiconductor substrate 10 excluding the
pads 30 is covered with a passivation film 12. On each land

32, a metal ball 40 serving as a projecting external terminal
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10 in the state of a chip but on the | ands 32 (external el ectrodes)
connected with - the el enent el ectrodes and arranged with a large pitch
in a two-dinensional grid-array. In this 10 manner, the sem conductor
devi ce can be two-di nensionally electrically connected with termnals
on the nother board t hrough the nmetal balls 40 in nounting on the

not her board. Accordingly, a sem conductor device easily applicable
to high 1s Prefeldedy packagi ng can be realized. 15 In each of

nbodi h d ' | h
where the ond AOFOTEIPA: he thil REPRILIREE. tne | sitarnal cplscripde,
narely, o DAY 0 U IR Rl ebRE s o c%nnégx%f el RN ol e

sem conduct €s not

limit thea:‘:é‘Vﬂ’ié'ﬁIEtaE' %&q% 1?40 (eﬁéynéfr&w@t@é&é ﬁQPMiﬁQE&')f ' cm%ﬁ"p' es

of the shape of boundary portion between the sem condlict or

subss r at eadd fimnddlemt on theveteméht CéldctPods Wincid et refgleddOfdltnvi ews
of the | ow elasticity layer 20 and the netal wire 31 attai ned when

t he a bsmaidih rpyi foot timrthes gearipirbral tofe thieapemicoadaditoed sabapeate 25

| i near sl ope, a step wth an acute-angl-ed corner and a step with a
round cork¥er iny ckhectsibadiey. of a chip buirt anr e, lands t3R (exthodalf or
nanufacturin t he sem conduct or devi ce of _any of Enbodinments 1

t hrough £1ef rodes) connected with the element ejgctrodes and arranged

_ semconduj}E strate a . waf er can, be cut

bt or o O 1 RatP8, Batat: A% @ﬁ%?ﬁ?ﬂﬁww%@r' ieErar CIn thig
sol r%&rﬁie{" | rQhet hgeﬂﬁrc%hdg%ltcu t Oe{rﬂ?el '&fn Wa af aéfi ?Ag.g.'i tor.

subs rate I'n a thip shape €an roma

the | ow eéféétfiéa‘{lif‘YQ!onné&%dM Wil termim@id %&a the RIRIr ' B8hth film

and the netal ball on
through the metal balls 40 in mounting on the mother board.

Accordingly., a semiconductor device easily applicable to high
density packaging'can be realized.

15 In each of Embodiments 1 through 4, description is given
merely on the case where the end portion at the opening of the
iow elasticity layer, namely, a boundary portion between the

.low-elasticity layer and the semiconductor substrate, is in the
'shape of a slope, which does not limit the invention. Figures

20 é(aj through 8(d4) show specific examples of the shape of the
boundary portion between the semiconductor substrate 10 and the
low elasticity layer 20, and are sectional views of the low
elasticity layer 20 and the metal wire 31 attained when the
boundary portion is formed in.the shape of a curved sloﬁe, a

25 linear slope, a step with an acute-angled corner and a step
with a round corner, respectively.

| furthermore, in the method for - manufacturing the

semiconductor device of any 6f Embodiments 1 through 4, a
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wafer. Alternatively, a sem conductor substrate in a chip shape can
be cut off froma wafer after conpleting up to any of t he procedures
for formng the low elasticity layer, the wiring 10 pattern, the sol der
resist filmand the netal ball on the wafer, with the renaining
procedures conducted on the sem conductor substrate in a chip shape.
(Embodi ment  5) Next, Enbodinment 5 will be described as an
exanpl e i nserasconm‘é%r SURSHEIRI IR & vaderc shapet 630 cle ;eutaintko |a\@hiip

Fi gure Is_a artla expl oded sectional view of a wafer in testing
a sen1condB%f8Fed§9 éngcé%ﬁ%i%ﬂﬁl?}q§ﬁ¥91§@boh?$%ﬁt the wirlng pREfertyhown

lemen |+ nOhC adPheF et &F R, e MEERT  paty ot HR SHREOICHCS!
di sposed Og?ﬁféoﬁ§§8€?£ ghﬁﬁ%f?gg iﬁ a chip éh%%ep%ahh%e ﬁi¥ dﬁNa
ayer ow e

el asticity an 1nsulating W th

nodul §s | syREe¥i dekd FOrINY the KXow! @d_lar%&ﬂdl&yar@aywﬁeretﬁaeﬁ%@ i's
di sposed. The | ow . elasticity layer 20 has a wedged sl ope portion in

the vicinipgttébn, afhd hsobden wesist heinndandd itheli mpeadd.balXnohheHew
el asticity layer 20 is disposed a | and 32 functioning as an ext er nal
el ect r ode wafernputdltepgmat pvely nhgaa semicdndetteensubstratiee Senmacahdipct or
el ement of the wafer 1 and external 25
equi pnent , ShaRe .carethg oty ©fF freny gr wafesoafser ocemlq@‘éinwep to any @ofd 32

and the pad 30. The_pad 30, the netal w re 31 and and 32 are
made from the LEAReHies TUk SOTTRG (HGeLE: SROPRICIEY Lavs: Fhouiadgo

Crectlode paFheklr 8% $61a8s Hetistt iR Alg, S ThoBRT o DBnC L,
device is ggygred Wath atne reiflfifing e%f&cédﬁf&éo 86ndictB8acxRese iRy el ¥

an area where t
semiconductor substrate in a chip shape.

(Embodiment 5)
Next, Embodiment 5 will be described as an example in
15 which a semiconductor device is tested at wafer level. Figure
9 is a partially_exploded secfional view of a wafer in testing
a semiconductor device according to this embodiment. -
As is shown in Figure 9, an element electrode 11 connected
with a semiconductor element in a wafer 1 is disposed on the
20 wafer 1, and a pad 30 is disposed on the element electrode 1l.
‘Also on the wafer 1, a low elasticity layer 20 of an insulating
material with a low elastic modulus is provided in an area
excluding the area where the pad 30 is disposed. The low
elasticity layer 20 has a wedged slope portion in the vicinity
25 of the area where the péd 30 1is disposed. On the 1low
elasticity layer 20 is disposed a land 32 functioning as an
external electrode for inputting/outputting a signal between

the semiconductor element of the wafer 1 and external
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metal ball 40 is forned. In other words, the netal ball 40 is
connected with the | and 32 exposed in an opening of the solder 10 resi st

film 50. On the other hand, above the wafer 1, a testing board
61 i ncluding a | arge nunber of contact termnals 62 is provided
with the contact termnals 62 facing downward. The testing board is

positioned with each contact term nal 62 opposing each 15 netal ball 40
on the waf @@uiPmepty hapd: ReMedAdaditee i A fprmed so af tpReIMLTorhrt

ith th | || 40, und e, , h
\tMetst i tnge gitﬁgg Bglanastﬁgl ﬁéﬁfﬁﬁgffﬁe pad 3Qnnthe Eﬂer%/ﬁhfh’n%‘?eeﬁ qugd KR8 em
Lo ; . o | .
detector fiHodznahe: end, A28 the soffel bl 13T il Radulll Fomm

brovi ded Wit hellg1eyfifing patt&hRCYSL Calhy HANELIA 2! NE BTN baS LA 70

wi th the contact erm nal s 62. In the testing nethod o

this gnbodigRBtioaYad Wenahh@externaheblBttebdehecdiiabaliks ghtbwivkd he
contact termnals 62 are 25 not uniform they can be definitely brought
i nt o cont aEtirthébmore, tkacénbihersérteosdudtber rdeviee fis nodwexgd with be
absor bed ow ng to the low elasticity layer 20 on the wafer 1

f uncti oni ngoddennresist fhiwrHGrso Fhuto expose MmerRty A rarxesy iwkereintie
tested at

26 f
lovel . FHPEAR RBLE, 40 ks FATBRGal FRtQERST(¥RTdso the meta) hakl 4 1g
arranged netal balls 40.s [ s.ilhe external trode t ] pal
can bg | ar GPRERERA Wégpn§%¥{/ggn§e?é\e%ﬁp$ﬁ% in an o X eé:e‘{’gcﬁ%%@' %rs
i negqpl v arranged t waf er, d 5 h ., W b ily f d
ot A0 { coFPRRSE A 36. I n this case a land-shaped terninal

directly fornedofintne otnelenadd, WbRAAthe WidberP! Bl ikt Mg Bddka ! 61

used as the _
including a large number of contact terminals 62 is provided

with the contact terminals 62 facing downward. The testing
board is positioned with each contact terminal 62lopposin§ each
15 metal ball 40 on the wafer 1, so that the contact terminal 62
can come in contact with the metal ball 40 under pressure.
Furthermore, the festing board 61 is electrically -
connected with a testing system 70 equipped with a power/signal
generator and an output signal detector. Although not shown in
20 the drawing, the testing board 61 is piovided with wires for
electrically connecting the testing system 70 with the contact
terminals 62.
In the testing method of this embodiment, even when the
height of the metal balls 40 and the contact terminals 62 are
25 not uniform, they can be definitely brought into contact with
each other because their ununiform height can be absorbed owing
to the low elasticity layer 20 on the wafer 1 functioning as an

absorber. Thus, the semiconductor device can be tested at
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contact ‘term nal 62. However, the netal ball 40 and the cont act
term nal 62 can be nore definitely brought into contact 10 wi th each

ot her by providing, between the contact term nal 62 and the netal
ball 40, a spring probe or a conductive sheet havi ng conducti ve
property in the vertical direction al one. Mor eover, the testing
met hod of this enb(idi ment can be 'adogt ed as_a burn-in testing nethod
by heat iffF¢he 16¥8Ll. serfith QFe. i elnbRTVAke DoEYRPR (the jtwo-

det ] . . the.test duct ed . at
0 0L ona 1 TBEARLYN SrotRIVET o 0T 1 h b RIS
0 1 e e e d U 3" 50BB! A48t VA AN ety £l 70

sen condicdmén€! @R¥trodes 11 1inB¥-1SENhEPAAYEHOTorfe¥hEE we¥bbe hagt ed
after dividing the waf er into individual sem conductor chips with the

metsl wihersce, wiresidcamebexéssiby £drmédoow tkentestsngrbvadadel.

As described so far, the sem conductor device of this 25 i nvention has a
structure thatnctihipecasenca dand-sd@pedndiexdmimal direcbbyr fibemed anwaf er
shape and is conpact and thin. Also, the connection between

el ect rodde dbestapg poard |@hdb¥splatimg or priphimat isndisadcani §be but
uses a net

| wWri | .
Accor di rf'g‘?‘?‘fa%relfsggmi%ﬁ{juﬁ?or doveRers die MMetato hadd; néﬂerﬂzfl?d the 5pq

mul ti-pin agéq@t:@ I,e r...an %aé' teri.al I%er. i
under | ai%orglg 1-Ea . r}l% rlzng\éﬁa?%rm?ﬁ e‘z %fré%tﬁ?ﬁ tprzfﬁl 1nté’xF8Pﬁ§Ft
el g5t roqe; ¢y Seaéﬂr%’ﬂertﬂgrgf&idin% éﬁﬁ\% hnghy¥: c?ﬁtac‘i!' E%?H.&ﬁ%&' 83 of
the netal” wring |ayer canh be preve fed, "an ermal “stress applied
to the exi®reaé Mbeal ¥HAICHD bea springChbdd dred! E6AGuELivEPEA¥LRI the
reliability in connection

having conductive property in the vertical direction alone.

Moreover, the testing method of this éfnbodiment_ can be

adopted as a burn-in testing method by heating the
15 semiconductor device on the wafer to a predetermined

temperature. However, when the test is conducted at a high

temperature as in the burn-in testing, the testing board 61 is

preferably made from a glass substrate or a ceramic substrate

h_aving a coefficient of thermal expansion approximate to that
20  of the semiconductor element.

The semiconductor device can be tested after dividing the
wafer into individual semiconductor chips with the metal wires
and the external electrode terminals provided.

As described so far, the semiconductor device of this

25  invention has a structure that can be formed on a semiconductor
substrate in a wafer shape and is compact and thin. Also, the

connection between electrodes does not use a lead as in the

conventional technique but uses a metal wiring layer.
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i n nmounting the sem conductor device on a substrate. '
Furthernore, in the nethod for manufacturing the 10 sem conduct or

device, since the elastic naterial |ayer is formed on the

sem conductor substrate, a flexible sheet can be omtted, resulting

i n decreasing the manufacturing cost. Al so, fine wires can be forned,
and thermal stress applied to sol der connection in nounting the

seni conduct o?“’%%‘%%ﬁ‘% ¥ orhe seiconduptor gdeyigechs peltabpisde refinement
Accordi ngly,

be nanuf act u?’é‘a ’5 ﬁ;sﬁ%g& 1B 1%,  MoredSéECCaltd as‘li:ﬂ% d&erfo,rarﬁg S
Appl i cabi | i tyg undeJEJhain Tg%dsegn fi qg‘fl.“&f.f;ﬂﬁé' C.Lea\}gén}td E.H%e Btll.gg] f‘ﬂ%]ile an,

manuf act uri ng sane accor Ion a e appli Ca

general - 20 oyRLeALLON &1 SLEGEENt 1451 NGoPnalN CEREHEERT | Nt eAl IR T IGH! t

|nclud|ng various transistors.

28 5  disconnection of the metal wiring 16%78rMgan be prevenked® and
sem conduct or devi ce conpri sing: a semn conduct or substrate

including tkermahdustpess appkieirertios; the externalensldcttredsr as be
arranged on a main surface of said sem conductor substrate and
el ectrical | yrebaxedt etdesgiiitingi dn improvéngcthdureddabliddtyt 4n connection
: in mounting the semiconductor device on a substrate.
Fﬁrthermore, in the method for manufacturing the
10 semiconductor device, since the elastic material layer is
fofmed on the semiconductor substrate, a flexible sheet can be
omitted, resulting in decreasing the manufacturing cost. Also,
fine wires can be formed, and. thermal stress applied to solder
cohnection in mounting the semiconductor substrate on a mother

15 board can be relaxed. Accordingly, a compact semiconductor

device with'high performance can be manufactured at low cost.

Industrial Applicability
The semiconductor device and the method for manufacturing
the same according to this invention are applicable to general
20 electronic equipment using a semiconductor integrated circuit

including various transistors.
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an elastic material layer formed on the main surface of said

sem conduct or substrate froman insulating elastic r§n&%eLLaLLh‘T“?W‘~
an opening forned by partially renoving said elastic terial

for exposing at | east said el enent el ectrodes on H’ﬂm mgg :
substrat e; a netal wiring |layer conti nuousl ’Iﬁg o
from 15 sai d el enent el ectrodes over said elastic materi al Iay r;

external electrodes formed as a part of Gd#iMSetal wiring Iayer on
said elastic naterlal electrlch connec w th externa

| aye
equi pnent . Xﬁ$% WP ESRadeY edEQWEEgﬁgnﬂfaln1l 20
wherein said sen1conductor bstrate | i,n the stat f,
5 The som condubt oB SHAORIETEAE .7 Aubdtkddt uRgdal | eemq¥inductor
senlconduct éﬁgﬁi ate is in the state of a’ chip cut off froma
waf er. €1 4SE The sem conductor device of any of Clains 1 through

3, 5 Whed Bdrilerdfl d18caT0de s fFdided ABAT d)130adn VAHIGASECHEOlkaia
inclined to the surface of said sem conductor substrate in an

29 semicomddlcPort sabstirateoana dlwctdiddalily ebnsétte@peithysaid
5. The sem conductor device of any of Cains 1 through 3, :
wher ei n sai csatbsenduceoerebémeényer has a round-cornered 5 section in an
end portion thereof in the vicinity of said openi ng. 6.

The seni conduct orarlegleastie mafesiad) diayer] fiaymagiorg, the mainypugépce of

conpri si ng: . ] . .
~said semiconductor substrate from an insulating elastic

10 material;
an opening formed by partially removing said elastic
material layer for exposing at least said element electrodes on
sald semiconductor éubstrate;
a metal wiring layer continuously formed to-sfretch from
15 | said eiemént electrodes over sald elastic material layer; and
external electrodes formed as a part 6f said metal wiring
layer on said elastic material layer for electrical connection
with external equipment.
2. The semiconductor device of Claim 1,
20 wherein said semiconductor substrate is in the state of a
wafer. |
3. The semiconductor device of Claim 1,
wheréin said semiconductor substrate is in the state of a-
chip cut off from a wafer.

25 . 4. The semiconductor device of any of Claims 1 through

wherein said elastic material layer has a wedged section

inclined to the surface of said semiconductor substrate in an
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a protecting filmformed to cover said netal mnrlng a Jer 10‘“*aﬁd~hay|n
a property to repel a conductive material; and Mﬂ” ach
formed through said protecting filmfor . expobl Qg?“ﬁ t of
each of said external electrodes of sai d netial mnflng Iay

wherein an external electrode ternminal is formed at |east on a part
of each of sai'd external el ectrodes exposed in said openlngs of sald

prot ect i P4 PaFtion thereof71nTﬁBes¥ﬁPéBﬁaﬁcPSrséé@lEEeﬁﬂm@-alnll or
wh d t | egt t | b H
vhr 8,210 o8t el LGSR b AR OB, e, T

8. The segi conductor device of Cla|n11 or 6, wherein said
external electrode ternminal i-s nmade froma conductive projection

formed to be 'ﬁhéﬁ@iﬁcgaﬂhtQlﬁ@@gcoﬁaiahﬂal laye%xhﬁ%nﬁlf@dﬂa s red®

9. The sem conductor device of wherein at |east a part

of emch ofeseiénexierail end poﬁiﬂﬁﬁrﬁﬂéﬁeefpoﬁﬁdtha SAlGi iRgni 8S s%fmsal d
protecting film al so functions as said external electrode tern na

30 opening. 10. The sem conductor device of any of Clains 1

t hr ough 9, further conprising a passivation filmfor protecting said
sem conduct or @} erfBre ssémkgmdiuntoraideévieni ofndoyt of €lavsibus at ethrough anhd
havi ng openi ngs above said el enent el ectrodes, 5 - wherein said

el astic rkMEFRer FePRF1FiNgsrned on said passivation film

11. A et hod for manpuf act ur a_sen conduct or devj ce conpri_sin
' rotectfhg fifh formeé:to cover said metal wiring laye

10 and having a property to repel a conductive material; and
opeﬁings each formed through said protecting film forxr
exposing at least a part of each of said external electrodes of
said metal wiring layer, |
wherein an external electrode terminal is formed at least
15 on a part of each of said external electrodes exposed in said
openings of said protecting f£ilm.
7. The semiconductor device of Claim 1 or 6,
wherein said external electrode terminal is made from a
metal ball formed to be in contact with eaéh of said external
20 electrodes.
8. The semiconductor device of Claim 1 or 6,
wherein said external electrode terminal is made from a
conductive projection formed to be in contact with each of said
external electrodes.
25 | 9. The semiconductor device of Claim 6,
wherein at least a part of .each of said external
electrodes exposed iﬁ said openings of said protecting f£ilm

also functions as said external electrode terminal.
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a first step of formng an elastic material |ayer ffBﬁTEﬁ““te-\Ln§ng£|ng
material on a sem conductor substrate including ' to

el enents and el enent el ectrodes electrically : w ﬂf"fi

sem conduct or el enents; a second step of férn?nq. g in

'said elastic material layer for exposing said elenent

el ectrodes by, 15 selectlvel renovjn sald el astic naterlal | ayer
areas above  10- EPG EPBHERnAuctor; ey any of Claips il (thig

Lot ooendh 2hrt ém%ﬁ%ﬁsl%aéa;az%géswagmt £ TR SProneoned e cin ""o'Pd
el ect rodegeﬁigaﬁaqclterselemem@ %rm%% or®¥1 £ UethiRl it t&m;ﬁé@yef

a part of et al i onl ng as an e erna

el ectrodegh@r nakealy bpenings GPRRRCIEaQA ‘leéihe‘iﬁ:t IRt fHE P ENL .

12. The method for manufacturing a sem conductor device of Claiml11,
25 5 wher ghergdnd daidt ellasQigh nidtidrti epayare isonEwehed on said
sai d sem conductor substrate in the state of a wafer, and t he
‘et hod f upakedivaddpni fédm.after said third step, a step of dividing
said wafer into sem conductor chips. .- 31
13. The met hodlf-or Mamgthefufiory RenufReroirg or gewicenductoryfdeyigen 11,
further risin before said first step, a step of dividing a

waf er |nt8° BrLSdRTSCt or chi ps, wherein said first through third
steps are conduc n m_conduct or . subsira the tate of a
ch| p. % 559‘ ?ﬁ&l’r@?hg :g?gnﬁﬂu?g%#ﬂ’ % Ezt?er}c:g lﬁe?f? ce

f 3,
i 000 st HEBHER ARG, M EEBIat on & semcondiiiil. shBaREk ?é"é‘?"-‘.*an

i nclined E@mic%ﬂﬁh%%%rOfelements and element electrodes electrically
connected with said semiconductor elements;
_ a second step of forming an ppening in said eléstic
material layer for exposing said element electrodes by
15 selectively removing said elastic material layer in areas above
said element electrodes; and
a third step of forming, on said substrate bearing said
elastic material layer and said opening, a metal wiring layer
stretching from said element electrodes exposed in said opening
20 over said elastic material layer, a part of said metal wiring
layer functioning as an external electrode for electric
connection with external equipment.
12. The method for manufaeturing a semiconductor device
of Claim 11,
25 ' wherein said first through.third steps are conducted on
said semiconductor substrate in the state of a wafer, and
the method further comprises, after said third step, a

step of dividing said wafer into semiconductor chips.
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10 sai d sem conductor substrate in an end portlon in the
vicinity of said opening. - 15. The nethod
sem conduct or device of any of Cains 11 throu

Hlﬂfﬂﬂll m°

conprising, after said third step, a step of’ fornlng a rofectlng
filmfor covering 15 said netal wring layer excluding at |east a part

manuf actur i ng & £oim oM P8 cEpE manutacturily, 4 §aRipoRiuctr, gevice

cl oot r odos O Cardf Py FUrshes Gompessilh PoePlrs ST S BETRE

anUfaCtur|6E)dhﬁiﬂ&ﬁ?nﬂuﬁéﬁérdfﬂtéesemlcon@ﬁcﬁﬁf 8hipkai ms 11 through 16

further conpri sing,

ter said third step, a step of testing said

sem conduct or destheredly said fimstalthrough ttesirnd G tups dareckodiigted on

termnals electrically 25 connectable wth said external
above 5 sai dsaid sembronduciter osubsbsatatin the state of a chip.
32

of any of Claims 11 through 13,

el ectrodes

14. The method for manufacturing a semiconductor device

wherein, in said second step, said elastic material layer

is formed to have a wedged section inclined to a surface of

10 said semiconductor substrate in an end portion thereof in the

vicinity of said opening.

15. The method for manufacturing a semiconductor device

of any of Claims 11 through 14, further comprising, after said

third step, a step of forming a protecting film for covering

15 said metal wiring layer excluding at least a part of said

external electrodes.

16. The method for manufacturing a semiconductor device

of Claim 11 or 15, further comprising a step of providing a

metal ball on'each of said external electrodes of said metal

20 wiring layer.

17. The method for manufacturing a semiconductor device

of any of Claims 11 through 16, further comprising, after said

third step, a step of testing said semiconductor device by

installing a testing board including términals electrically

25 connectable with said external electrodes above said

semiconductor substrate.
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