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tosconnect fromthe electrodes to the solder balls. The present invention

addresses the above described 25 probl ens, and has as its object the
- prdvision of an el ectronic conponent, a sem conductor device, nethods of

manuf act uri ng t hese, a circuit board on whi.ch these are nounted, and an

el ectronic instrunen THE -
| NVENTI ON The senico h@ﬁ%%C?@%ﬁ%#@Hté prega%NByéiéﬁﬁﬁgiiéghprises a
sem conduct or el enent, ammsn@jp MARGIFARTORING THECSAMRd Wi thin the

regi on of the seni conduct or el ement for exter nal connecti on, wiring

connected through a coonacuwnsomm;ommOEmEteTmmmnmsmmdee and
electrically connecting the sem conductor elenment and the external

el ectrode, a stress relieving portion provided on the sem conduct or

el ement, and a stress transm ssion portion transmtting stress from
t he externalTE@BNI@BHeFIEL@he stress relieving portion. Since the

sem conduct or el epent and external .electr he present |nv hon are

connect®d by the W¢iRGESEAL Jivémtden >&é§%&ﬁs %%c?uﬁﬂ@&%ﬁl goh(RPtEd

as required. .JHEoRERESSANd a semiconductor device whose final formed
package size is close to the size of the chip (semiconductor
element), to methods of manufacturing these, to a circuit
board on which these are mounted, and to an electronic

10 instrument having this circuit board.

BACKGROUND ART

To pursue high density mounting in semiconductor devices,
bare chip mounting is the ideal. However, quality control and
handling of bare chips are difficult. For this reason, CSP

15 (chip size/scale package) technology, in which the package
size is close to the chip size, has been developed.

In such a CSP semiconductor device, an important problem
is to relieve the thermal stréss due to the differences in
coefficient of thermal expansion between the semiconductor

20 chip and the mounting board. In particular, as the number of
pins continues to increase, it is essential that no wiring
breaks aré caused by thermal stress, since wiring is required
to connect from the electrodes to the solder balls.

The present inventibn addresses the above described

25 problems, and has as its object the provision of an electronic
component, a semiconductor device, methods of manufacturing

these, a cichit board on which these are mounted, and an
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15 = transmssion portion transmts stress from the externa

el ectrode to the stress relieving portion, and stress can be thus relieved.
The Wiring is connected to the external electrode through a connection
portion. The connection portion is not restricted 20 to the case of

exi s{ing as aejeparahdcmenberuliehteraving vhisngipaditheogrger nal
el ectrode, but includes the case of being a part of at |east one of the
wiring and external electrode. The connection portion is not

restricted to _directl contactin% at | east one of the wiring and external
25 eIectro@@scbgﬁuﬁ cPhdEHEL REVENEEONT not directly contacting either.

That is t ti t f.th t di cat.
at least a part of "fh‘égnﬁéﬁs’s‘ﬁﬂgﬁgi#?29%0@&3%5??55 { Réeappfng 1ANANT I on

Sﬁ;e;Pfgsglfg Pegﬁng por 5%mh§hd ef;f?é ém?hgﬁsﬁ%@sg%ﬂﬂgﬁFﬁ' §ﬁ§é§q§g e
B{gz:g:g BR :Egogﬁpggg&hQ%190WHé”Ted$bﬁfBﬁ ﬂﬂ?n§em§é@ﬁ§uéﬁﬁr“bﬁéﬁ@ntsfor
external connection, wiring connected through a connection
portion to the external electrode and electrically connecting
the semiconductor element and the external electrode, a stress
relieving portion provided on the semiconductor element, and
10 a stress transmission portion transmitting stiress from the
external electrode to the stress relieving portion.

Since the semiconductor element and external electrode of
the present invention are connected by the wiring, the pitch
of external electrode can be converted as required. The stress

15 transmission portion transmits stress from the external.
electrode to the stress relieving portion, and stress can be
thus relieved.

The wiring is connected to the external electrode through
a connection portion. The connection portion is not restricted

20 to the case of existing as a separate member between the
wiring and the external electrode, but includes the case of
befng a part of at least one of the wiring and externa1.
electrode. The connection portion 1is not restricted to
directly contacting at least one of the wiring and external

25 e]ectrode; but includes the case of not directly contacting
either. That is to say, the connection portion of thé present
invention indicates at least a part of the member electrically

- connecting the wiring and external electrode.
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5 =< relieving portion, the connection  portion and stress

transm ssion portion are provided on the stress relieving portion, and the
stréss fromthe external electrode is transmtted to the stress relieving

portion. Alternatively, the wiring may be provided under the 10 stress

releving portionyord NgpeeqRRegihgn 'ﬂﬂgtW?Pin??mabeHPr9Y59¢9e50(ﬂﬁsﬁhe

through the stress relieving portion, and the stress transm ssion portion

may be fornmedsbrnesdersti@sing goreviong RO itbe shiregsakryneintiBsibe portion
connection portion. By this neans, since the  connection portion -
passes 15 may o hp tdiei ded ebs the i Ganmae Hoon imar, tidre. connection portion
does not transmt stress vertically to the stress relieving portion.

i I n
pl ace of this, theB%tkts MeRSonSdBL8ntRBIW] DN riovikd@y isied k8 sheestress
relievin por%éfn transmts. stress to the strﬁis relievingpporti

The strbss FBIIBYING POFLIBA: mid'® petORRFHELON vi PRT tA0PN, Q-szges_s
reach the stressnLna0sileshantRART I fbPELYABQWidH NBhe TRY (AIdeeSPe{ AI fith N9

portion may have a groove forned o _ stress transm ss
portion. By fe6migna Znd tBeOO¥Erekbe ﬁﬁéﬁssﬂﬁﬁlb&%bﬁ%aﬁorbﬂgetfédggr?s

easi |y deforned, and stress fromthe stress transm ssion portion can be
transmitted to the stress relieving portion.

Alternatively, the wiring may be provided under the
10 stress relieving portion, the connection portion may be
provided to pass through the stress relieving portion, and the
stress transmission portion may be formed on the stress
relieving portion integrally with the connection portion.
By this means, since the connection portion passes
15 through the stress relieving portion, the connection portion
does not transmit stress vertically to the stress relieving
portion. In place of this, the stress transmission portion
provided on the stress relieving portion transmits stress to
the stress relieving portion.

20 : The stress relieving portion may be formed with a
thickness to reach the stress transmission poftion from the
wiring. '

The stress relieving portion may have a groove formed

outside of the stress transmission portion. By forming a

25 groove, the stress relieving portion is more easily deformed,

and stress from the stress transmissijon portion can be
absorbed more easily.

The stress relieving portion may have a space formed

between a contact position on the wiring and a contact
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absorbed nore easily. The stress relieving portion may have a space forned
bet ween a contact position on the wiring and a contact - 3- position
under the stress transnission portion. By this means, the stress relieving
portion is nore easily able to deform and stress fromthe stress

trangni ssion peséiPiogahdis ahaosbpesEOFCar®afid¢io® portion. BySthes§sSmeans,
relieving portion having such a space may be forned with a thickness to

reach the strethetshnesgsssednepongi partiom tisemoirei rgsidnd atien tayddeorm,
etched fromthe outside of the stress transm ssion portion to underneath
thereof. 10 and stmass gredenthe isitesss orf ransmission ¢ Rer tiogonpansebe
a supplenentary, transm ssion porfion provided at |east between a root

peri phery of t%%s%ﬁ?%¢da?f%| Ybbie and the stress relieving portion, and

{ronem {410 Stress, (LpLERe BIEUTRl TofRraAVI S e TACH ShBsk"HAY bo

portion, formed with a thickness to reach the stress transmission
portion from the wiring, and then may be etched from the
outside of the stress transmission portion to underneath
thereof. |

10 The present invention may further comprise a
supplementary transmission portion provided at least between
a root periphery of the external electrode and the stress
relieving portion, and transmitting stress from the external
electrode to the stress relieving portion. |

15 By means of the supplementary transmission portion,
stress from the external electrode is transmitted to the
stress relieving portion, and a concentration of stress
between the external electrode and the stress transmission
portion can be prevented.

20 The supplementary transmission portion may be formed of
a material capable of being used for the stress relieving
portion. |

The stress re]ieVing pbrtion may include a first stress
relieving layer and a second stress relieving layer formed on

25 the first stress relieving layer;

the wiring may be provided between the first and second
stress relieving layers; '
the connection portion may be provided to penetrate the

second stress relieving layer; and
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stress fromthe external electrode is transmtted to the stress relieving
portion, and a concentration of stress between the external electrode and
the 'stress transm ssion portion can be prevented. 20 The

suppl ementary transm ssion portion may be forned of a material capabl e of

being used for theglrespaLg! 't“’%‘é‘n%ﬂn%%ﬁto'norboﬂ‘?oﬁt(nﬁzs He! +6MhEG BRI HR

may include a first stress relieving |ayer and a seconhd stress relieving

layer formed gucdti strtdr@sfﬂésie\sirrgesrsay@ vt g d EME Wi tHhet Ve rd drehdtatyi dre
provi ded between the first and second stress relieving |ayers; the

connection pagrdibiomay be provided to penetrate the second stress relieving
| ayer; and -4- the stress transm ssion portion may be forned on the
second st ress rel iBYithg 9 Bpansi ntegreanne s xan tptﬁétd@mééﬁﬂéfﬁ]ﬁérﬂbﬂss By

t hi s neans, e ‘connectipon portjon tran stress in
% vertlcaP dPrec 10N %o %Hb %1rst stress relieving layer.

Meanwhile, the stress transmission portion transmits stress to
the second stress relieving layer. In this way, stress is
relieved at two locations. |

The stress relieving portion may include a first stress

10 relieving layer and a second stress relieving layer formed on
the first stress relieving layer;

the wiring may be provided between the first and second
stress relieving layers;

the connection portion may be provided to penetrate the

15 second stress relieving 1ayer;'and' |
| the stress transmission portion may include a first
transmission portion formed between the first and second
stress relieving layers integrally with the connection
portion, and a second transmission portion formed on the
20 secdnd stress relieving layer integrally with the connection
portion.

The connection portion transmits stress in the vertical
direction to the first stress relieving layer. Stress is also
transmitted to the first stress relieving layer from the first

25 transmission portion of the stress transmission portion.
Furthermore, the stress transmission portion has a second
stress transmission portion, and this second stress
transmission portion transmits stress to the second stress

relieving layér. In this way, stress is relieved at three
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5 ~-the vertical direction to the first stress relieving |ayer. Meanwhile,
the stress transm ssion portion transnmts stress to the second stress
reli‘eving layer. In this way, stress is relieved at two |ocations. The
stress relieving portion may include a first stress 10 relieving | ayer
and a second q%&g&qohglieving | ayer fornmed on the first stress relieving

| ayer; the wiring may be provi ded between the first and second stress

relieving layers; tihejgonners M aHa toR hBBYeHENAT PrVARGR § ©i dreRIrtalon hae
15 second stress relieving layer; and the stress transm ssion portion
may include aafiiargéransmessitdrarporthieont i pstedt benswiess tdrve fporstticand and
second stress relieving layers-integrally wth the connection _portion, and
a second trandmagsmifdspdhei sAressnta dhet Recond stsessndedip¥IBIr dYeling
| ayer integrally with the connection portion. The connecti on Bortion

transnit$ stress i R1GE [8Ft SEAPNGi LEADSBASEAOPhROTItASD ARSI TLE RelRRge
By ST SsS Ry ieog SBEPREhd el NG LR SATRILEEY SRS T
portion. Furt Rerinfssibh® Porgidnt " 43S MeRRpAPaRIVENY" BA%17 .S€4RRA first
transmission portion is close to the direct contact portion of
the connection portion and wiring. Therefore, by reducing the
10 stress transmitted from the first transmission portion,.the
effect on this contact portion can be reduced.
It is preferable that the stress transmission portion is
provided without contacting the connection portion.
By this means, the stress transmission portion does not
15 transfer stress to the direct contact portion of the
connection portion and wiring.
The stress relieving portion may have an isolation
portion for inhibiting transmission of the stress between a
support region supporting the stress transmission portion and
20 a connection region in which the connection portion 1s formed.
Because the isolation portion is provided, stress
transmitted from the stress transmission portion to the
sﬁpport region of the stress relieving portion 1is not
transmitted to the connection region. Therefore, transfer of
25 stress from the stress transmission portion through the stress
relieving portion to the connection portion also does not
occur.
Here, the isolation portion may for example be a groove.

The wiring preferably has a bent portion forming an empty
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stress transm ssi on portion, and this second stress

transm ssion portion transmts stress to the second stress relieving |ayer.
Inthis way, .stress is relieved at three -5- | ocations. It is
preferable that the second transm ssion portion has a l|arger area than

the first bbaemsmm tﬁ@rgérﬁﬂconé‘@é’téfa@‘ﬁéﬁ‘éﬁtthe stress to the second
stress relievi ng ayer Since the second transm ssion port i on

transnits a | argeBambhing m:éarssr%mcé hehestwigsing rcams firlele@d g folnm finr she
transm ssion portion is conparatively small. The first transm ssion portion
is close to baetdpbétuononmaxnmpmrstbﬂs@fabh@rnbnmmctsomowarblmn and

W ring. Therefore, by redUC|ng&the 10 -  stress transmtted fromthe first

transmi ssi on portPoReTt Rateffadt My O d Nistec ior thoreBRRY bROF BHRR e¥O | t
cont act Png t REOLBRReEBR ohEBE o ERTOR; “Thi's feans. the otress transm ssi on
(F;]?”'tﬁg does not }Re sttb8BSTENie¥iRESortPont Mgy FhEFGle SORiASE sPPEELON
re]ieving layer and a second stress relieving layer formed on
the first stress relieving layer;
the wiring may include a first wiring portion formed
10 below the first stress relieving layer and a second wiring
portion formed between the first and second stress relieving
layers;
the connection portion may include a first wiring
connection portion penetrating the first stress relieving
15 layer and connecting the first and second wiring portions and
a second wiring connection portion penetrating the second
stress relieving layer and connecting the external electrode
and the second wiring portion; |
the first ahd second wiring connection portidns may be
20 disposed on different planes; and
the stress transmission portion may 1include a first
transmission portion formed between the first and second
stress relieving Tlayers integrally with the .first wiring
connection pdrtion, and a second transmission portion formed
25 on the second stress relieving layer ihtegra]]y with the
‘second wiring connection portion.
Since the first and sebond wiring connection portions of
the present invention are provided with first and second

transmission portions respectively, in each of the wiring
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connection portion and wiring. The stress relieving portion may have an
I sol ation portion for inhibiting transm ssion of the stress between a
support region supporting the stress transni ssion portion and 20 a
connection region in which the connection portion is formed. Because the

i sol ation pordoneiedts oif Pordedisst saFe stsr aa9blet ad afvsaiitteel o e stress
transm ssion portion to the support region of the stress relieving portion
i's not transméaliieying t heyeonnébei @ontegitonpodheiefond, thansfiestofwildng
stress fromthe stress transm ssion portion through the stress relieving
portion to tKONEWEION BATHAPHI WhiRI ISRSRR‘EE totthecEir stHepe sedrnd s6irdtndon

Por i on T or ARy (4 Bt a6t BOREAGH uPeR! EReRsdth coRuCtoROat et gy
S A, SRR aghi P odst o1 e LR R AR g R
portion to gecond wiring portion are disposed on different planes.
Therefore, stress applied to one of the contact positions is
not directly easily transferred to the other contact position.
Since stress transferred from the external electrode is
10 relieved before reaching the semiconductor element, the effect
on this semiconductor element can be reduced.

The wiring may be brought out from the external electrode
substantially at right angles to a direction of generation of
the stress. |

15 By this means, the generating direction of the stress and
the extending direction of the wiring are substantially
orthogonal. Thus the application of tension to the wiring in
the direction of its extension and consequent wiring breaks
can be prevented.

20 The stress transmission portion may be formed at a
position outside of the connection portion.

Since the stress transmission portion is transmitting
stress at a peripheral position of the connection portion of
the external electrode and wiring, stress can be transmitted

25 over a large area.

The electronic component of the present invention
comprises an electronic element; an external electrode for
external connection; wiring electrically connecting the

electronic element and the external electrode; a stress
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5 - protect the bent portion. The stress relieving portion may include a
first stress relieving layer and a second stress relieving |layer fornmed on
the first stress relieving layer; the wiring may include a first wiring
portion formed 10 bel ow the first stress relieving |ayer and a second

Wi ring portlomeﬁqewﬂgbﬁbweant f;s%fvhe@a }d GRE UL SEF AR &l P9 ARYCBS:

the connecti on portion may i nclude a first W ring connection portion

penetrating tBerbiksttpinanbssdn eporaibh trhayai tandgconnesdd ng riofe thest
and second wiring portions and a second wiring connection portion

penetrating teatecoend stecsodel tevitiy | ayeesand eloreeictg ngot héobxt exthak
el ectrode and the second wiring portion, the first and second w ring
connecti on poP?W6ﬁ§9ﬁ39 B@52b10n o @ﬁo§§806ﬁ1G?ﬂf%@@ﬁﬁ0¥ﬂQﬂmﬁprtﬂﬂﬁ Pﬁethe
stress trans

i on g ae a.first transm ssion portion forned
bet ween fhe fF%iFrQﬁ 8855g§¥régé f Fi®iI M9t ayers integrally with the
fLrst wring conbechbOmeRfiot’ o IR UFTERP! O PORbpAanERE TR

5  on the secon ress relieving ayer” 1 ntegrarl e- Second
Wi ring connecth@nppeseh®Ninvention comprises:

a step of integrally forming in substrate form a
plurality of electronic element;

10 a step of forming an electrode on the electronic element
in substrate form;

a step of providing a stress relieving portion on the
electronic element in substrate form, avoiding the electrode;
a step of forming wiring from the electrode;

15 a step of providing a stress {fransmission portion
transmitting stress from the external electrode to the stress
relieving portion, in a peripheral position of the electrical
connection portion of the wiring and external e]ectrode;_and

a step of separating the eiectronic element in substrate

20 form into individual elements.

The method of manufacturing a semiconductor device of the
present invention comprises:

a step of forming an electrode on a wafer;

a step of providing a stress relieving portion on the

25 wafer avoiding the electrode;

a step of forming wiring from the electrode;
a step of providing a stress .transmission_ portion
transmitting stress from the external electrode to the stress

relieving portion, in a peripheral position of the electrical
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Since the first and second wiring connection portions of the present

I nvention are provided with first and second transm ssion portions
respectively, iin each of the wiring -7- connection portions, stress can
be transmitted to the stress relieving |layer. The contact position of the

first wiring %%ﬂﬂ%‘éttii% gerrtthen it ‘Epéeﬁﬁ’?gé ; %rc]&héxiéFﬁé]aé‘i’eé'E‘FB’&?r"‘éﬁb”g

port i ons, and the contact position o

portion with respeat st@pt be %p@f@ain@lﬁcérmeeerarimt%eqmdv%hlangen@mbh%
are disposed on different planes. Therefore, stress applied to one of the

contact positions Wsthoandiaseetlyo¢ashkypreassternnedntdonheadtber acentrass
position. Since stress transferred fromthe external electrode is 10
relieved befor@lig¥dREndayRE, seiT toaduRndrextaimt e kaed refdeeetr eof ortiied on

sem conduct or %Ienent can 2; redu ed. The mnrlnﬁ g be brouy %ht out from
the extePnal é&N&ctWgd&Tsub ﬁntWé "By afSri GHE aHBI ed0t 0CRTAi Peci PR ViAUal

generati on of %@qg bggéigﬁd devices. TherlrrBaNginbl® SR At ion of

directi on of t
stress relieving layer, wiring, and external electrode can be

carried out simultaneously for a large number of semiconductor
devices, the fabrication process can be simplified.

10 The step of forming a stress relieving portion may be
carried out after the step of forming wiring; and

a step of forming a groove by etching in the stress
relieving portion outside of the stress transmission portion
may be performed before the step of separating the wafer.

15 By forming the groove, the stress relieving portion is
more easily deformed, and stress from the stress transmission
portion can be absorbed more easily.

The step of forming the stress reltieving portion may be
carried out after the step of forming wiring; and

20 ~a step of etching the étress re]ievﬁng portion to under:
the stress transmission portion may be performed before the
step of separating the wafer.

By this means, the stress retieving portion has a space
formed between a contact position over the wiring and a

25 contact position under the stress transmission portion. Thus,
the stress re]iéving bortion is more easily deformed, and
stress from the stress transmission portion can be absorbed
more easily.

A step of providing a material capable of being used for

_10_



the ~extending direction of the wring are substantially orthogonal.
Thus the application of tension to the wiring in the direction of its

ext ensi on and consequent w ring breaks can be prevented. 20 The
stress transmssion portion my be formed at a position outside of

the connecti opnROLkiQRg $bWQQvﬁhﬁa$%W%%% &?ﬁﬁ“iﬁﬁpntﬁgrétpgsésre11ev1ng

transmtting stress at a positi connhection portion

the external ﬁb?ﬁéﬁbﬁdet@ndaw 1wkt Std €5 dan ol ighaNtym ifed tha  exP¥ehad
| arge area. The el ectronic conponent of the present invention conprises an

el ectroni c el efresttyode, exbefoan el eappddmehdarexteanamisenoacboonon,rnag
electrically connecting the electronic elenent and the external el ectrode;
a stress -8- be perifevinagd peforentbeosteedobnseparaténgr thécwaferent; and a
stress transm ssion portion transnlttlngaftress fromthe external electrode

to the sbress reli&Di A1 poN2Y orWhen e SUPPIEMANtAdY tir GRSE 581 0B BT iR
connect i on porglggr% Ehgtress from the external electrode is transmitted

to the stress relieving portion by means of the supplementary
transmission portion, and a concentration of stress between
the external electrode and the streés transmission portion can

10 be prevented.
The circuit board of present invention has the above
described semiconductor device and a substrate on which a
desired wiring pattern is formed; and external electrodes of
| the semiconductor device are connected to the wiring pattern.
15 The electronic instrument of the present invention has this

circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a first embodiment of the semiconductor
device.
20 Fig. 2 shows a second embodiment of the semiconductor
device.
Fig. 3 shows a third embodiment of the semiconductor
device. '
Figs. 4A and 4B shows a fourth embodiment of the
25 semiconductor device.
Fig. 5 shows a fifth embodiment of the semiconductor
device.

Fig. 6 shows a sixth embodiment of the semiconductor

-11-



5 “external electrode and the wiring. The nmethod of manufacturing an

el ectroni c conponent of the present invention conprises: a step of
integrally forming in substrate forma plurality of electronic elenent; 10
a step of formng an electrode on the electronic elenent in substrate form
a step of proydiing a stress relieving portion on the electronic elenent in
substrate form avoiding the electrode; a step of formng wiring fromthe

el ectrode; 15 Fig.a 7 sdreqws of seventidi agbodimshtess theansmizingductor
portion transmtting stress fromthe external electrode to the stress

relieving pormaMTCQ -n a peripheral position of the electrical connection
portion of the WAFIH% and external electrode; and a step of separatup t he
el ectronic el enent ¥ sudbsihte &y e1ghph n?mhf’gmﬁﬂ?vpau&l e |SETBHOD u%dt@r
met-hod of, nané{ac&gglng a sem conductor device of the present invention
conpri sed form ng an el ectrode on a wafer; a step of providing a

stress relievi Ng PYld ONg ORnbie 2P mn’(‘ﬁf BhbRUIMENRI d 1€ 1RbeFdrPibondUcHSP
of forming wiring fromthe el'ectrode
device.
Fig. 10 shows a tenth embodiment of the semiconductor
device. _
10 Figs. 11A and 11B show an e]eventh'embodiment of the
semiconductor device:
Figs. 12A and 12B show a twelfth embodiment of the
semiconductor device.
Fig. 13 shows a thirteenth embodiment of the
15 semiconductor device.
Fig. 14 shows a fourteenth embodiment of the
semiconductor device.
Fig. 15 shows a fifteenth embodiment of the semiconductor
device.
20 Fig. 16 shows a sixteenth embbdiment of the semiconductor
device.
Figs. 17A to 17E show a process of fabricating the
semiconductor device of the present invention.
Figs. 18A to 18C show a process of fabricating the
25 semiconductor device of the present invention.
Fig. 19 shows a CSP semiconductor device.
Fig. 20 shows a c¢ircuit board mounted with a
semiconductor device fabricated by application of the method

of the present invention.
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a step of providing a stress. transmssion portion transmtting
stress fromthe external electrode to the stress relieving portion, in a
peripheral position of the electrical -9- connection portion of the
wiriing and external electrode; and a step of separating the wafer into

i ndivi dual el ementsjgWhHh 8RoasPER eqfectt*?%nﬁrceﬁgggttrﬁém Léq'uoir;fréeé {)V}l]ﬁ h a

stress relieving layer, wring, and external e

the wafer, ¢hecuivefgdardSmo@htted Upith oca obhBcondudts vi devi csefalspCaceor
devices. Therefore, since the formation of stress relieving |ayer, wring,

and external kYyeappbieation bef cthe imatlod of nihe aeesenty Troverst i ge nunber
of sem conduct or devices, the fabrication process can be sinplified. 10
The step of formng a stress relieving portion may be carried out after the

Siross rel| oveRyt HOBEFOR.pRndr il out bk BVRPERNT Y on porton may  be

perforregl bef ore ther stepiod RPBIELARSBE YRESHrebint inventPor o7 Ay

the groove, the stressS felle
described with reference to the drawings. The present

invention can be applied to a compact electronic component, in
particular the examples described are of application to a
semiconductor device.

10 Some of the drawings are enlarged for clarity. In
particular the following explanation is in terms of a final
separated individual semiconductor device, and therefore the
terminology used, forms, and so forth, may be slightly
different from in actual practice. Where a semiconductor chip

15 is referred to, this may refer not only to a single separated
device (that is, a chip) but also to devices in the form of a
wafer. In other words, the term "semiconductor chip” used hére
refers to a certain circuit formed on a base substrate (for
example of silicon) and capable of being used once separated,

20 and is not restricted in respect of whether separated or
whether still integral. Furthermore, references are restricted
to typical locations where explanation is required such as
wiring, and therefore in the figures where other locations are

similar, or other constructions, are omitted.

25 (First Embodiment)
Fig. 1 is a sectional view showing a first embodiment of

the semiconductor device. A semiconductor device 10 shown in
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nore easily defornmed, and stress fromthe stress transm ssion portion can
be absorbed nore easily. The step of formng the stress relieving portion
may *be carried out after the step of formng wiring; and 20 a step
of étching the stress relieving portion to under the stress transm ssion
porLi on may b Rerdionred Reedsne $lieRsdf reqRAANIG s YRl &ing B4 iNeS
means, the stress rélleving portion has a space for et ween a cont act
position overig Herwed REeaddna 2% more @RitaGtl ,posi hi Semidsiedus ber SHBsSS 2,
transm ssion portion. Thus, the stress relieving portion is nore easily
def ormed, ard strress felomving stayss t6 ansnfesmed por eivondcam led exldsardeed
nore easily. A step of providing a material capable of being used for -10-
the stress rdl4.e\@Mhy Worinon18rom desmedhd rom e rel eelr oge pdit oyl rt & he

| east a_root periphery .of .the._external electrode, to forma supplenentary

ettty it

transni 9si on Sord €&y 108 J&Yesr before the step of separating the
waf er. The stress relieving Tlayer 16 is formed from a

photosensitive polyimide resin, and when the semiconductor

device 10 1is mounted on a substrate (not shown in the

drawings), relieves the stress created by the difference in

10 the coefficient of thermal expansion between the semiconductor

chip 12 and the substrate. The polyimide resin is insulating

with respect to the wiring 18, is able to protect the surface,

and has heat resistance when a solder ball 20 is melted. A

polyimide resin with a lTow Young’s modulus (such as an olefin

15 polyimide resin or BCB manufactured by the Dow CHemical

Corporation) 1is preferably used, and in particular it is

preferable that the Young’s modulus be not more than about 20

kg/mm*. The stress relieving layer 16 has a 1arger stress

relieving effect the thicker it 1is, but a thickness

20 approximatéiy in the range 1 to 100 um is preferable. However,

when a polyimide resin with a Young’s modulus of approximately

10 kg/mm? is used, a thickness of approximately 10 pm will be
sufficient. | |

Alternatively, a material which has a low Young’'s modulus

23 and is effective for stress relieving such as, silicone

denatured polyimide resin, epoxy resin, or silicone denatured

epoxy resin may be used as the stress relieving layer 16. When

a nonphotosensitive resin is used, in combination with another

resist, a required pattern may be formed by a photo-etching

_14....



5 = In this way, when the supplenentary transm ssion portion is
formed, stress fromthe external electrode is transnmtted to the stress
reli'eving portion by neans of the supplenentary transmn ssion portion, and a
concentration of stress between the external electrode and the stress
transm ssion @Pﬁéég can 10 be prevented. The circuit board of present

i nvention has e above described sem conductor device and a substrate on

which a desired W ThadPeiners iis frormd o&n@h%tnaumal(c:fal)eCHéﬁdesmfomh@m
sem conduct or device are connected to the wiring pattern. 15

el ectronic i né€runeat seflethedpbesanstei nferittisorgdoas ddtiess ton cmlrdapé)o‘areis to
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a first enbodi nent of the
sem conduct or tAevpedyimode reSWnlfomED$hbM% tsessnd editydingentaydr t hé.
sem conduct or ﬂ Vi ce, shows a third enbadi nent Rf t he sem conduct or

ot con o AR ERAT b B e BN o ] AR L0 | BF ackE pus Sconsidersd;
sem conduct of ey g fdk1 SaBR"ad G iRAPOR TRt nBh 0P SR SRRAUCRET

aluminum-silicon and aluminum-copper, copper alloys, copper,

or gold may be used. Besides, when titanium or

titanium-tungsten, having excellent resistance to moisture is

10 selected, wiring breaks due to corrosion can be prevented.

Titanium is also preferable as it has favorable adhesion

properties with respect to polyimide. When titanium is used

for the wiring 18, a multi-layer construction of titanium and

another of the above metals may be used. The wiring 18 is

13 formed in a film by sputtering, plating, a combination

thereof, or another method, and is patterned by photoetching.

It should be noted that the above described examples of

materials for the 'stress relieving layer and wiring may

equally be applied in a suitable way'to all of the second and

20 subsequent embodiments 1in the same way as to the first
embodiment .

On the wiring 18, a solder ball (external electrode) éo

is provided. In mdré detail, a stress transmission portion 22

is provided on the wiring 18, a base 24 is provided on this

25 stress transmission portion 22, and a solder ball 20 is

provided-on the seat 24. The stress transmiséion portion 22

and base 24 are formed by copper plating, and the solder ball

20 is formed of solder of at least a hemispherical ball shape.

1t should be noted that the stress transmission portion 22 and
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devite. Fig. 6 shows a sixth enbodi mrent of the sem conduct or devi ce.
Fig. 7 shows a seventh enbodi nent of the sem conductor device. Fig. 8 shows
an el ghth enbodi ment of the sem conductor 5 device. Fig. 9 shows a

ni nt h enbodi nent of the seni conductor device. Fig. 10 shows a tenth

embodi ment of yhe %Q”h?@”ﬁ’k‘é’f@faﬁ’?y'f?@rmé'd)from the 5a@%- metaf 280 HaHB Shaw
an el eventh enbodi nent of the sem conductor device. Figs. 12A and 128 show
a twel fth enbddinemie afatiedrd adewifc an@duatior ndevigce. Fi g. 13 shows a
thirteenth enbodi nent of the 15 sem conduct or device. Fig. 14
shows a fourteert hcha radiosdt retic obfthetmgeaantunmhmﬂtmthvusethat as

shown in Fig. 1, the width d of the base portion 24a of the

o

base 24 on the stress transmission portion 22 and the width D
of the stress transmission portion 22 satisfy the relation d
< D.
In other words, the base portion 24a of the base 24 forms
a part (connection portion) of the element electrically
10 connecting the solder ball (external electrode) 20 and the
wiring 18, and the stress transmission portion 22 extends
integrally to the peripheral position thereof. By forming such
a stress transmission portion 22, the solder ball 20 is
supported on the stress relieving Jlayer 16 . with a
13 comparatively wide width D.

Such the wide stress transmission portion 22 is effective
for transmitting stress. That is to say, for example, when
heat is applied to the substrate and_the-semiconductor device
mounted on the substrate because of the difference in the

20 coefficient of thermal expansion between the mounting board
and the semiconductor chip 12, a stress of bending the
semiconductor chip 12 is created. This stress is a force
bending over, with the center of the solder ball 20 as axis.
According to the present embodiment, by means of the stress

23 transmission portion 22 with the comparatively wide width D,

the solder ball 20 is supported with respect to the stress
relieving layer 16. Therefore, the stress tending to bend over
the solder ball 20 is transmitted over a wide area to the

stress relieving tayer 16, and the stress can be Tlargely



Fig: 15 shows a fifteenth enbodi nent of the sem conductor device. 20

Fig. 16 shows a sixteenth enbodi nent of the sem conductor device. Figs. 17A
to 17E show a process of fabricating the sem conductor device of the

pr esent invention Figs 18A to 18C show a process of fabricating the 25

seni conduct or t shows a CSP
: a eV| e CHFv ﬂ%%ﬁ%:ﬁ%&ﬂ%%v1r@“1a@egr 1%

sem conduct or clrcul't board nmunted wth a

sem conduct or dewmifo?éyl et gl icatndns feddiet Mg Plo her Ryesent
i nvention. -12- Fig. 21 shows an el ectronic instrunent equi pped with a

circuit boar dhewsaicachdrvankd subseycentusmipod theen te drabailcat edmbyaappd i ded t. on
of the method of the present invention. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON 5 shown in thefiilisdd esiasstimesnits of the present invention is now

described with refor enCe e ve Roted R9% whiTePosSElsd rom the drawings,

to prevent corrosion and the 1like of the wiring a wiring
protection layer such as solder resist is preferably provided

as the outermost layer.

(Second Embodiment)
10 Fig. 2 is a sectional view showing a second embodiment of
| the semiconductor device. The semiconductor device 30 shown in
this figure has wiring 38 formed beneath a stress refieving
layer 36. In more detail, on a semiconductor chip 32, with an
oxide layer (not shown in the drawings) acting as an
15 insulating layer interposed, wiring 38 is formed from an
electrode 34. A stress relieving layer 36 is formed over this.
It should be noted that the wiring 38 is formed of chromium
(cr).
In the stress relieving layer 36, a hole 36a is formed by
20 photolithography, so that in the region of this hole 36a the
wiring 38 is not covered by the stress relieving layer 36. In
other words, the hole 36a is formed so that the wiring 38 is
positioned directly under the hole 36a. Then a chromium (Cr)
layer 42 and a copper (Cu) layer 44 are formed by sputtering
25 applied to the wiring 38 and the inner circumferential surface
and opening rim surface forming the hole 36a. In other words,
the chromium (Cr) layer 42 and copper (Cu) layer 44 are formed

to pass through the stress relieving layer 36. Moreover, 1n
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I nvention can be applied to a conpact el ectronic conponent, in particular
the exanpl es described are of application to a sem conductor device. 10
Sone of the drawings are enlarged for «clarity. In particular the
followi ng explanation is in terns of a final separated individual

semi.conduct or tﬂ@vbﬁsm RYr MY A GIoH T RBet eh%mghggvc ffggay%gg ag"i‘!”@o%ﬁer

forth, may be slightly different fromin actua rac

sem conduct or (ci)p1dPer 44 arehaeratdedotot 8k Bef@yw i €4 & coRipadaltyi vied yawide
single separated device (that is, a chip) but also to devices in the form

of a wafer. Iwidther words, the term "sem conductor chip" used here refers
to a certain circuit formed on a base substrate (for exanple of silicon)
and capabl e of bei R Ud¥d ePRREEepBHAt dRYEIO 44, and hasaofb rigstFoored oifn

e B ek, TERILHEY, TR st d, A B e e P B,
fequ ed such e WTh8R, BT ATCTE G ANGH DL SRED LS, FHck bRsbians
e ca. | SenfSHTLGH St PR 4 ftd TP oo QISR
the chromium (Cr) layer 42 and the base 46.
According to the present embodiment, at the opening rim
10 portion of the hole 36a, stress from the solder ball 40 is
transmitted from a stress transmission portion 48 formed from
at least a part of the chromium (Cr) layer 42, copper (Cu)
layer 44 and base 46 to the stress relieving layer 36.
This stress transmission portion 48 is positioned outside
15 a connection portion 38a. The connection portion 38a is a part
of the chromium (Cr) layer 42, and is a part of the member
electrically connecting the solder ball (external electrode)
40 and wiring 38.
In this example, the stress transmission portion 48 1is
20 provided to include a flange portion 48a, in other words, a
projecting portion. Therefore, the stress acting to bend over
with the center of the solder ball 40 as axis can be
transmitted over a wide area to the stress relieving layer 36
by the stress transmission portion 48. The larger the area of
25 the stress transmission portion 48, the more effective it is.
Besides, according to the present embodiment, since the
stress transmission portion 48 is disposed at a different
height from the connection portion 38a with respect to the

wiring 38, and the connection portion 38a and wiring 38 are
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Ehis'figure conprises a stress relieving layer 16 and wiring 18 forned

thereon. In nore detail, on a sem conductor chip 12, a stress relieving
| ayer 16 is forned to avoid an electrode 14, and wiring 18 is formed from
theel ectrode 14 over the 5 stress relieving | ayer 16. The stress

when the sem SHHREt S Bevk coard) | B PBRne By - tBabet ThERE ssTRmAseR s
the dr avi ngs) a6} hEY Sy i ShE 3 sCf@ﬂ@@ 9 180 i 45 ereREFo o 9 stré?ﬁe

coefficient ermal ‘expansi on bet ween e sen conductor chip 12 and

substrate. Thespoby¥smidken§sitd iffe i tlsalhgm_ﬁ fgetM tb r@RPesdnAde teh W6 I Ditod 8,
Is able to protect the surface, and has heat resistance when a sol der bal

20 is nelted.3%apobpdnitde thsi wiwing 88,ovanburg’ < noeslius €sacksaaan be
olefin 15 polyimde resin or BCB manufactured by the Dow Chemni cal
Cor poratd on) Prevepte@rably used, and in particular it is preferable
that the Young's nodul us be not nore than about 20 kg/mfjerr]. The stress
relieving layer 16 has a larger stress relieving effect the thicker it is,

but a thicknegsy; gy Empodiment)

Fig. 3 is a sectional view showing a third embodiment of
the semiconductor device. The semiconductor device 31 shown in
this figure has a supplementary transmission layer 33 formed

10 on the stress relieving layer 36 of the semiconductor device
30 shown in Fig. 2. In the present embodiment also, the
connection portion 38a is a part of the chromium (Cr) layer
42, and is a part of the member electrically connecting the
solder ball (external electrode) 40 and wiring 38.

15 The supplementary transmission layer 33 1is formed in
contact with, at least, the root periphery of the solder ball
40. Therefore, through the supplementary transmission layer
33, stress is transmitted from the solder ball 40 to the
stress relieving 1layer 36. By this means, the stress is

20 dispersed, and between the solder ball 40 and the stress
transmission portion 48, in particular at the connecting
portion of the base 46 with the copper (Cu) layer 44, a
concentration of stress is avoided. It should be noted that
here, the stress transmission portion 48 is formed from at

25 least a part of the chromium (Cr) layer 42, copper (Cu) layer
44 and base 46.

The supplementary transmission layer 33 is conétructed of

a resin capable of being used for the stress relieving 1ayer
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:20 - approximately in the range 1 to 100 [err]mis preferable. However,
when a polyimde resin wwth a Young's nodul us of approximately 10
kg/'mierr] is used, a thickness of approximately 10 [errJmw || be
sufficient. Alternatively, a material which has a | ow Young's nodul us 25

and 15 oTfeobye af@r {41 4 okhgkiseviBg qstthidea ) | iFanesdeaabyiaty

polyi m de resin, epoxy resin, | cone denatured

as the stress|( v@hhgvsnmobayars 16f %@n rQaé"ﬁQﬂphﬁé)\SﬁnSaﬁdV@héeﬁhﬁnhﬁuuéeéf
in conbination with another resist, a required pattern may be forned by a

phot o- et chi ngth&4-stregs owbish Tie visri ngadBred ftor nbd of r artenoing ted ( CMpre
Here, chromum (Cr) is_selected because of its good adhesion properties to
the polyi mi despesiifiical iyng when sar e%@sf’t elrie@dinngi $ aysedi6. a5 1arge stress
Alternatively, when resistance cracks is considered, ductlle met al

such as élun1ﬁuﬁﬁsﬁﬂﬁﬁﬂﬁﬂn1éﬁlOP§S§d@HQmsQMtﬂﬁ?ﬁmﬁ%gl|EBﬂ agypplementary
a'””‘n””}COppgﬁan%ﬁeggﬁp Sy%; SORPRLn Pleatd hicki®es. Besidd¥®when a

Besi des
comparatively hard resin is used, by forming the supplementary

transmission layer 33 to be thin, excessive stress
transmission can be avoided.
10 The supplementary transmission layer 33 can be formed by
spin coating after formation of the solder ball 40.
Alternatively, after formation of the stress transmission
portion 48 (including the base 46), and before forming the
solder ball 40, a resin layer may be formed on the stress
15 relieving layer 36, an opening formed in the resin layer on
the stress transmission portion 48, and the solder ball 40
provided. In this case, the opening can be formed by the
application of a photolithography technique, or an etching
technique (dry or wet). |
20 These methods are suitable when the supplementary
transmission layer 33 is formed before cutting the

semiconductor device into individual pieces.

(Fourth Embodiment)
Figs. 4A and 4B are sectional views showing a fourth
25 embodiment of the semiconductor device. It should be noted
that Fig. 4A is a section along the line IV - IV in Fig. 4B.
The semiconductor device 37 shown in these figures has grooves

35 formed in the stress relieving Jlayer 36 of the
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t'i t dni umtungsten, having excell ent resistance to noisture is 10

sel ected, wiring breaks due to corrosion can be prevented. Titaniumis also
preferable as it has favorable adhesion properties with respect to
pol yi m de. Wien titaniumis used for the wiring 18, a nulti-I|ayer
construction Qf,. ti ' n h e: ab t be-.ysed.
wring 18 1o pemicoFETLR ACATEe S0, Bhoyd i ARYE . T ey g ¥ 2 B

conbi nati on thgr gﬁfﬁf ¥ i%nqthféerse@%gfa%d po3¢ iloh . Pant QHEH rid O teRlot Tinfddrt

It shoul d be not that the above described exanples of ‘materials for the
stress relieviaaingyeth@ndonhet ttiomapoeqiahl B8 Bophi @hirith @ Sthballembeay

to all of the second and 20 subsequent enbodinents in the sane way
as to the falestt ragiaddiymemnnedt inige tvier isog des, baldol{dertdralall (edetodroale )
el ectrode) 20 is provided. In nore detail, a stress transm ssion portion 22

i s provided o0 ROAWIiINi§9188 4588sE194 29 .provided on this 25 stress
transm ssion portion

24. The stress traﬁﬁﬁ%ﬁgﬁ%'ﬁﬂrfﬁﬁipéggéﬂagg%ée_ggeabzoggggg ggﬁ?gokggﬂis t
Pt g o0, S g, Y B0 B R SheRPRE thaSE h mossion
portion 22 angg k% the stress relieving layer 36.
By this means, when stress is transmitted from the stress
10 transmission portion 48 to the stress relieving layer 36, the
stress relieving layer 36 can more easily deform at a portion
closer to the stress transmission portion 48 than the grooves
35. By means of this, the stress relieving layer 36 can more
easily absorb stress. In particular, by forming the grooves 35
15 when the material forming.the stress absorption layer 36 has
a low degree of flexibility (high Young’s modulus), a stress
relieving ability equal to that of the case of a material of
a high degree of flexibility (low Young’'s modulus) can be
obtained. If a material of a high degree of flexibility is
20 used, and then the above described forming is carried out,
stress relief can be even more so achieved. The same effect
can be expected in the fifth and sixth embodiments described
below.
Besides, the grooves 35 are formed on the sides in the
25 direction (shown by an arrow in Fig. 4B) in which stress is
applied from the stress transmission portion 48 to the stress
relieving layer 36. Therefore, in the direction in which the
stress is applied, the stress relieving ability is increased.

It should be noted that the position of formation of the
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base 24 are preferably formed fromthe sane netal as that used for the
mat-erial of the wiring 18. A characteristic of the present enbodinent is
that as shown in Fig. 1, the width d of the base portion 24a of the 5

base 24 on the stress transm ssion portion 22 and the width D of the stress

Cransm ssi ¢ r i d
ransmi ssion 2253?9 ﬁg $8 gé%.%@?rﬁékéh' B fhé POSH@T@hgeéhWﬁ $n Hnﬁe

base portion e bas O!’ s a part conhection porti on

el ement el ect sacahliy480 For Coxamsté Nothid e rodvisy 3Rinay bextrermeld eheshdede)
20 and the wiring 18, and the stress transnission portion 22 extends
integrally toinhe gerépheomlopusi tifan tthe eﬁfr.ecﬂyi dror(rshoyns byh aa arrews in

transm ssion portion 22, the solder ball IS supported on the

stress reliBiBng 4B)ayép WEGChmnﬁﬁre§51513 éBﬁbéﬁQtl@éPW withe wedfRse.
Such the_wi de stress transnls rtion, 22 is effective.for _ transqgitting
stress. That Igap5m§a§1opopog gg &B ﬁhﬁeﬁgr?§sa6ﬁl183198 ﬂﬁ¥e§ugbtr8{e

and the seni cgadugh ok, AR oo MY STE Q'S (1Y 35RAAER1H Bbriitn 48.
(Fifth Embodiment)

Fig. 5 is a sectional view showing a fifth embodiment of

the semiconductor device. The semiconductor device 39 shown in
10 this figure is one in which the stress relieving layer 36 of
the semiconductor device 30 shown in Fig. 2 is etched.

That is to say, the'stress re]ieviﬁg layer 41 of the
semiconductor device 39 is formed to be thinner than the
stress relieving layer 36 shown in Fig. 2. A space 43 is

15 formed between the contact position below the flange 48a of
the stress transmission portion'48 and the contact position on
the wiring 38. In other words, below the flange portion 48a of
the stress transmission portion 48, the stress relieving layer
41 forms a neck. This neck portion may have a circular

20 cross-section, or may equally be formed with a taper.

In the present embodiment too, the connection portion 38a
is part of the member electrically connecting the solder ball
(external electrode) 40 and wiring 38.

In this way, by forming the space 43 below the flange

25 portion 48a of the stress transmission portion 48, the stress
relieving layer 41 is more easily able to deform. By means of
this, the stress relieving layer 41 is more easily able to

absorb stress.
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20 " coefficient of thermal expansion between the nounting board and the
sem conductor chip 12, a stress of bending the sem conductor chip 12 is
created. This stress is a force bending over, with the center of the sol der
ball 20 as axis. According to the present enbodinent by nmeans of the

iress 25 tranmingi 99agorid on?7 ol b kB, £TEF A1y gloutida et By

t he sol der ball I S support respec s relievin

16. Therefore, e&bﬁmgreﬁsm@rwr@sst ¢ehqré@m\gena9@¢ seléﬁéwﬁaiﬂ Fa(?; Isz More
transmtted over a wde area to the stress reliéving | ayer 16, and

stress can be kpegelfycalby, bybseobedphyg tdwey Setehsngel iteha ngtbhyaraﬂeﬁ. is
Besides, with regard to the stress transm ssion effect, the second and
subsequent enbédpﬁﬁﬁﬂ@aaﬁéYaegbaﬁlhmlthethpﬁttnntﬂﬂmﬂﬂractﬂﬂm ﬁmﬁsﬁhe depth

enbodi nment . oul d be noted that while omtted fromth
dr awi ngs, 9t o pﬂé\'/'éﬁt“@ﬁrr6§| Bnr Pl E ned$ i KW thed W+ ithg 1 isr pﬁ§s1b1e to

protection |ay ugh.as _sol d I.st ref gra rOVId d _as,the
out er nost IayeFtC% int8° a>Relked" § ape be]B he ?Hgnge por ion 48a of the

stress transmission portion 48. By means of this, the space 43

can be formed.

(Sixth Embodiment)

10 - Fig. 6 is a sectional view showing a sixth embodiment of
the semiconductor device. The semiconductor device 45 shown in
this figure has a supplementary transmission portion 47 added
to the semiconductor device 39 shown in Fig. 5.

That is to say, in Fig. 6, a supplementary transmission

15 portion 47 1is formed continuous with the stress relieving
layer 41 on the periphery of the solder ball 40. The
supplementary transmission portion 47 is interposed at least
between the root periphery of the solder ball 40 and the
stress relieving layer 41. By this means, stress applied to

20 the solder ball 40 <can be transmitted through the
supplementary transmission portion 47 to the stress relieving
layer 41. Moreover, the stress is dispersed, and concentration
of the stress at the connecting area of the solder ball 40 and
stress transmission portion 48 is avoided.

25 The semiconductor device 45 having a suppliementary
transmission portion 47 of this type can be fabricated by,
forming the stress relieving layer 36 and supplementary

transmission layer 33, as shown in Fig. 3, and then carrying
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(Second Enbodi nent) 10 Fig. 2 is a sectional view show ng a second
enbodi nent of the sem conductor device. The sem conductor device 30 shown
in this figure has wiring 38 forned beneath a stress relieving layer 36. In
noré detail, on a semiconductor chip 32, with an oxide layer (not shown in

t he . dramnngs) td Fﬁﬁ ﬁﬂ§ [ réﬁﬁyﬁ% r|ng 38
is formed froﬁ:an el ectrode 4Sd s%a?ssggrgelr! evi ngf]lfrz}lyrgr |seformed over
this. 1t should bemqtr@dptreebn&h@m%am@n@%@ ft‘?fe”%@n%c‘%%ﬁ”bb‘ﬁt(@ﬁ)asén
the stress relieving | ayer 36, a hole 36a is forned

phot ol i t hogr aphyparso dfhathel metberr edeontrotal thcbnhec%agthHeV\wid\gr 3alb
not covered by the stress relleV|ng | ayer 36. In other words, the hole 36a
is forned so tewternmel véraciy @B ) #had iwnehdid&ct |y under the hol e 36a.
Then a chromum (Cr) |ayer 42 and a copper (Cu) |ayer 44 are fornmed by
sputtering 25 applied to the wiring 38 and the inner circunferenti al

surface and oReol B0 LAMHI (SR O 9, Lhe oo 363, In other vords, the

the stress relievipgylayefq 36. s Nof Sl -vidw dowing a seventh embodiment
of the semiconductor device. This seventh embodiment has the
characteristics of both the first and second embodiments.

In this figure, a semiconductor device 50 has wiring 58

10 formed between first and second stress relieving layers 56 and
57. In more detail, on a semiconductor chip 52, a first stress
relieving layer 56 is formed to avoid an electrode 54, and
wiring 58 is formed from the electrode 54 over the stress
relieving layer 56. This structure is the same as in the first

15 - embodiment.

Over the wiring 58, a second stress relieving layer 57 is
formed. The second stress relieving layer 57 may also be
provided with a thickness in a range similar to that of the
above described first stress relieving layer 56. In this

20 stress relieving layer 57, a hole 57a is formed. A chromium
(cr) layer 62 and a copper (Cu) layer 64 are formed to pass
through the stress relieving layer 57. Alternatively, in place
of these, the wiring 18 described in the first embodiment may
be used. At opening rim portion of the hole 57a, and the

25 chromium (Cr) layer 62 and copper {(Cu) layer 64 are arranged
to broaden with comparatively wide range. On the copper (Cu)
Tayer 64 a base 66 is formed, and a solder ball 60 is formed

on this base 66.
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thre opening rimportion, the chromum (Cr) |ayer 42 and copper (Cu) |ayer
44 are arranged to extend with a conparatively wide width. On the copper

(Cu) layer 44, a base 46 is forned of 5 copper (Cu), and on this base

46, a solder ball 40 is fornmed. The solder ball 40 is electrically

connected to the e 0, h r&*ww thoM & 38
(Cu) layer 44, thgﬁcﬁﬁ%mgﬁ%ﬁ?@)rrﬂg%w{@rgnd t rgéjbl’z]i(\év|eé4 .aAc?:Bt%??]gp?@ﬁ{ he

present enboghgegsidet HAE) OGN Hot FamdrdPt ted PPFéMon otrébde hpawsmbesion
stress fromthe solder ball 40 is transmtted froma stress transm Ssi on

portion 48 fponeiofhresn abrheashy atparchoémilme ¢br pniayel B2, | agepes2(Cu)
copper (Cu) layer 44 and base 46 to the stress relieving |ayer 36. This
stress transhayer orf4or @ndn a8 piad tposft iassl 66t.si te e sgcOHAnestrens

portion 38a. The connection portion 38a is a part of the chrom.um .
| ayer 42, anbei 3eWIRr 1 ayert ' nehber SAIr€SS: i EANSM LSt PRGTIAB gﬁgéé?

Crans ssi onPpBr LRGN 418 %" thehy GATRISE ST neRiddoh f PBAge BB Bt ontlBa.
in other words . 8ction portion 58a is part of the chromium (Cr) layer 62,
and is part of the member electrically connecting the solder
ball (external electrode) 60 and wiring 58.
10 The structure above the wiring 58 is the same as in the
second embodiment, and detailed description is omitted.
According to the present embodiment, stress in the
vertical direction from the solder ball 60 1is transmitted
through the connection portion 58a to the first stress
15 relieving layer 56 and absorbed, while being transmitted
through the stress transmission portion 68 to the second
stress relieving 1layer 57 and absorbed. In this way, a
two-stage absorbing structure is provided, whereby the stress:
absorption is even more effective. It should be nofed that in
20 the present embodiment, the second stress relieving layer 57
also serves as a protecting layer for the wiring 58 and
semiconductor chip 52.
It should be noted that the second stress relieving layer
57 of the present embodiment may also have the grooves 35, the
25 necked form of the stress relieving 1layer 41, or the
supplementary transmission portion 47 of the fourth to sixth

embodiments.

(Eighth Embodiment)
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projecting portion. Therefore, the stress acting to bend over with the
center of the solder ball 40 as axis can be transmtted over a wde area to
the stress relieving layer 36 by the stress transni ssion portion 48. The

| arger the area of 25 the stress transm ssion portion 48, the nore

et Ve ot o ERELR: 1808 S86FL PB0h D oS RS The EROA BFEh eRbBEmbRE
connecti on pgrtid <¥ii MridudtiPaey 18 . FRe W 1¥hritlsc 81 ddiA P B1°EhbAR
portion 38a and wring 38 are - 18- di spose on a hard "oxide |ayer,

the stress jgengria edigusealry bed suppiReneritass tehhsSiiBgibayarayvds 53
Therefore, stress is less likely to be transmtted to the connection

portion 38a, fanmetdo ohe Wei nfyi 38 eoichesss a redsievti ngr adlayerans@e 6f the
prevented. (Third Enbodinment) Fig. 3 is a sectional view showing a third
enbodi nent ofeMhEOBEHE EBRdABVOICEdebPceshOMie dBni Kbhdudt-or Ilevinge BIESABN
s U 8 man E U R TR Yohh e TR b2t 1 i 565 19 Part of the
member electrically connecting the solder ball (external
electrode) 60 and the wiring 58.
The supplementary transmission layer 53 is formed at
10 least contacting the root periphery of the solder ball 60.
Therefore, through the supplementary transmission layer 53,
stress is transmitted from the solder ball 60 to the stress
relieving layer 57. By this means, stress is dispersed, and a
concentration of stress at the connecting portion of the
13 solder ball 60 and the stress transmission portion 68 1s
avoided.
It should be noted that the material and method of
formation of the supplementary transmission layer 53 is the

same as in the third embodiment, and description is omitted.

20 (Ninth Embodiment)
Fig. 9 is a sectional view showing a ninth embodiment of
the semiconductor - device. The ninth embodiment 1is a
modification of the seventh embodiment.
In this figure, a semiconductor device.70 has wiring 78
25 formed between first and second stress relieving layers 76 and
77. In more detail, a first stress relieving layer 76 1is
formed on the semiconductor chip 72, avoiding an electrode 74.

Wiring 78 is formed from the electrode 74 over the stress
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10 * on the stress relieving |layer 36 of the sem conductor device 30 shown
in Fig. 2. In the present enbodinment also, the connection portion 38a is a

part of the chromum (Cr) layer 42, and is a part of the nenber

el ectrically connecting the solder ball (external electrode) 40 and wring

38. .15 pI tgry transmssion layer 33 is formed in-
contact wth, reﬁqﬁggsp ]%ngqrigt peri phery of the solder ball 40.

Therefore, through dnheth%umqum%ntmr Y al ISR Tt 2% 3% nyft NS 7 18
transmitted fromthe solder ball 40 to the stress relieving |ayer

By this neansorndte ®4rpass ithrdQgh thipessedss ard iketingen ayde Wl,d%r
ball 40 and the stress transm ssion portion 48, in particular at the

connect i ng porcoippre rof(Qie teayssr 42 i § hf o heed oppesp(Chpriiager adgopmer (Cu)
concentration of stress is avoided. It should be noted that here, the
stress tpPansnil@diedn $briborf APads Byr pAatAPGm B 0BPPer| d&dr) alavek 8F tike

Cranam ssi on IT/8EG DY SHORATSRES & Peef neBapaol 8 BPUbBYng Bdaderor *
the stress reld a4l gaie'80" ¥ formed on this base 88.
| Here, the copper (Cu) layer 82 and copper {(Cu) layer 84
have a larger area than the base 88 and base portion 88a of
10 the copper (Cu) layer 86. In the copper (Cu) layer 82 and
copper (Cu) 1layer 84, a stress transmission portion 89
corresponding to the position of the periphery of the base
portion 88a transmits stress from the solder ball 80 to the
first stress relieving layer 76. It should be noted that a
15 portion of the stress transmission portion 89 (the portion
contacting the base portion 88a) forms a part (connection
portion) of the member electrically connecting the solder ball
(external electrode) 80 and wiring 78.
According to the present embodiment, since the stress
20 transmission portion 89 is formed positioned on the periphery
of the base portion 88a electrically connecting the solder
ball 80 and wiring 78, stress can be transmitted to the first
stress relieving layer 76 over a large area. It should be
noted that in the present embodiment, even if the first stress
25 relieving layer 76 is omitted, the stress can be absorbed by
the second stress relieving layer 77.
In the present embodiment too, a stress transmission
portion 87 similar to the stress transmission portion 68 of

the seventh embodiment (see Fig. 7) may be further formed, and

_27_



36, " and its thickness is determned by the flexibility (Young's
nmoduyl us) of the resin itself, and the magnitude of the stress which it is
required to be transmtted. Nbr e specifically, mhen a soft resin is used, a
| arge stress 5 transm ssion is possible formng the

suppl enent ary r@lrﬁﬁrﬁlaqsleqa}éca[y 1313)9\@ to,lbr%%rg‘%tdﬁr t hi ckness. Besi des, when a

conparatively hard resin Used e suppl enentary transm ssion
| ayer 33 to be th|n, excessive stress transm ssion can be

avoi ded. 10 The suppl enentary transm ssion |ayer 33 can be forned
by spin coati ngrexftrerenfoydimidmr) of the solder ball 40. Alternatively, after
formation of the stress transm ssion portion 48 (including the base 46),
and before form ng e 96 derabsedt winah wiesi shioayierg aayebieh fembedtiment roef
stress 15 relieving layer 36, an opening forned in the resin |ayer on
the stress traH§h1s%emﬁP?ﬁﬂHQQﬂfzmﬂe¥ﬂﬁﬁtheTBb$de¢eB§hl 20bpAdteAdd. iIsn 2

D o % ook HEPE T GRE O 8 RSN AR SFR s s g ony
These ot hodsy AL o il tﬁ%éfo ] RS T OB B er o2
and copper (Cu) layer 93 formed on wiring 91 are smaller than
a stress transmission portion 94. Therefore, stress tending to
bend over a solder ball 95 is transmitted from the stress
10 - transmission portion 94, but hard to be transmitted from the
copper (Cu) layer 92 and copper (Cu) layer 93. Moreover, the
copper (Cu) layer 92 and copper (Cu) Tayer 93 do not function
as a stress transmission portion, and therefore stress tends
not to be transmitted to wiring 91. By this means, breaks of
15 the wiring 91 can be prevented.

In the present embodiment, a part of the stress
transmission portion 94 forms a part (connection portion) of
the member electrically connec:iing the solder ball (external
electrode) 95 and wiring 91.

20 It should be noted that the effect in the ninth
embodiment that even if the first stress relieving layer 76 is
omitted, the stress can be absorbed by the second stress

fe]ieving layer 77 is the same in the tenth embodiment.

(Eleventh Embodiment)
25 Figs. 11A and 11B show an eleventh embodiment of the
semiconductor device. It should be noted that Fig. 11B is a

plan view seen along 1line XI - XI in Fig. 11A.
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sent conductor device into individual pieces. (Fourth Enbodi nent) Figs. 4A

and 4B are sectional views showing a fourth 25 enbodi ment of the
sem conductor device. It should be noted that Fig. 4A is a section al ong
the'line IV - IVin Fig. 4B. The sem conductor device 37 shown in these

sem conductor dovi 88 3008RouN 1nesty ik co] B QoA EhnataRby; PRYCR,

the section pggpti Qnso'lpefrhﬁaf’?"leﬁﬁt i?”@gﬂbﬂ?@fedaﬁ ' g, stt_*ﬂ%s%ori?%%rng'%sion

portion 38a is a part of the nenber electrically connecting the solder Dbal
(external el epbredeh 401andim i NPed3tG6AC MHE. OntdSt HPWan Neffiedtri¢Al

and 4B, the grooves 35 are forned positioned on the outside of the stress
transm ssi on ponheohid8 porthenstiess relieving layer 36. By this neans,
when stress is transmtted fromthe stress 10 transm ssion portion 48 to
the streds relievi A IRYE? I@taide semedN reKiidei nteYelerl 036 €anmedron 2
casily deforn%%%i%oﬁ%h%kg? chip 102, wiring 106 is formed. The wiring 106
electrically connects a pad 106a positioned in the center of
the solder ball with to an electrode 108. Moreover, the wiring
106 extends from the pad 106a in a direction perpendicular to
10 the direction (shown by an arrow in Fig. 11B) of stress
generated by differences in the coefficient of thermal
expansion between the mounting board and the semiconductor
device 100. Therefore, even if stress is applied to the wiring
106, since force is not applied in the direction of extension
15 in the vicinity of the pad 106a, wiring breaks are less likely
to occur.
On the wiring 106 a stress relieving layer 118 is formed.
However, on the pad 106a a hole is formed in the stress
relieving layer 118, and the connection portion 110 is formed
20 to electrically connect the pad 106a and solder ba1i 114. The
connection portion 110 forms a part of the member electrically

connecting the solder ball (external electrode) 114 and wiring

106.
Besides, in a peripheral position of the connection
25 portion 110 and in a noncontact position, between an oxide

laver 104 and solder ball 114 a plurality of stress
transmission portions 112 are provided. For this reason, in
the stress relieving layer 118 a plurality of holes are

formed. It should be noted that the connection portion 110 and
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closer to the stress transm ssion portion 48 than the grooves 35. By neans
of this, the stress relieving |layer 36 can nore easily absorb stress. In
particular, by form ng the grooves 35 15 when the material formng the
stress absorption layer 36 has-a | ow degree of flexibility (high Young's

otartal of sthfegs ErpbshadsaBh mpf iR 112, 4P8. s8nel d@ififlodtly as
obt ai ned. |f 9r@?é@fi§@%q§r@je!vtqmgd%%wa9§ f)ttsmii)iddéa 1% #hich gé@ﬁlore@d

then the above descri formng I's carrie , stress relief can be even
nore so achi evigd. sdheesap®) Bff £t can be expected in the fifth and sixth

enbodi nents descri bed bel ow. Besides, the grooves 35 are fornmed on the
sides in the 25 Thiérpresent esbodnmeytanhaartrevabovie geséB)ibed shrobtsreess
is applied fromthe stress transm ssion portion 48 to the stress relieving
| ayer 367 ThepR@Hoiés BhifeRé dABr 86w &esicd lGIh krhetha rreesert appbpdimenke
s rel b Lhg BBbbtY ohi1! 194eaR ot U o "B ERS B9RALCT
106 by the connection portion 110 in a central position
thereof. Then a stress transmission portion 112 is provided in
a peripheral position of the connection portion 110 and in a

10 noncontact position. Therefore, since it is in the noncontact
state, the influence of the stress transmitted by the stress
transmission portion 112 tends not to be transmitted to the
connection portion 110. Thus, stress is not transmitted to the
wiring 106 and wiring breaks can be prevented.

15 The base 116 partially contacts above the stress
relieving layer 118. In particular, a contact portion 1i6a
positioned on the periphery of the stress transmission portion
110 is such as to transmit stress to the stress relieving

layer 118 and absorb the same.

20 (Twelfth Embodiment) _

Figs. 12A and 12B show a twelfth embodiment of the
semiconductor device. It should be noted that Fig. 12B is a
plan view seen along l1ine XII - XII in Fig. 12A. This twelfth
embodiment is a modification of the above described eleventh

25 embodiment. Here the differences from the eleventh embodiment
are described.

In Figs. 12A and 12B, a semiconductor device 120 has

first and second stress relieving layers 122 and 124. Then
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grooves 35 is not restricted to the positions shown in Figs. 4A and 4B. For
exanpl e, the grooves 35 may be fornmed on sides in a direction other than
the direction (shown by an arrow in Fig. 4B) in which stress is applied
fromthe stress 5 transm ssion portion 48 to the stress relieving | ayer

30, 3 iy, be 1 @ F¥flg! 928118 OHFRAd P HIRSS I ATYE SN0 AL H8yeFibb!

Enbodi ment) Fig a sec I on Vi ew showi n the

seni conduct or dg@icg. sTP@s§eﬁ?§ﬁ§ﬁ¥§§@6ndﬁdr@¢oﬁ91§50W@ FBrh@d ontBhd first
figure is one in which the stress relieving layer 36 of the sem conductor

devi ce 30 shownsitnebsgre2iesiatchagerThad i STHar ssfayre t het sdseshroml aegongder
| ayer 41 of the sem conductor device 39 is fornmed to be thinner than the
stress relievingaldyéd03dsshoansinmtEed. fromAthpaséressi $rabsmissaoonedortion
bet ween t he cont act g03|t|on bel ow t he flange 48a of the stress

transni ssi dn por 8Poh048NANkT ESk %ﬁﬁﬁ%ﬁnr%kkﬁ%ﬂﬂﬂ1\ﬂ¥Qﬂuéaﬁsr@ﬁ§ 38sorRegthét
TR b T Sl N
e 200 niRTARESY 8"l TN SR 6 g RRRE, 6, the
electrically COBBﬁﬁbb@@oFﬂ“bé%ﬂfBﬁ' Rabl shown in Fig. 11A, and therefore
description is omitted. That is to say, the connection portion
10 132 forms a part of the element electrically connecting the

solder ball (external electrode) 130 and wiring 126.
According to the present embodiment, stress is relieved
through the stress transmission portion 128 by the first
stress relieving layer 122. Therefore, the base 134 has a
13 flange formed 1in a peripheral position of the stress
transmission portion 128. The contact portion with the second
stress relieving layer 124 1is omitted. However, a contact
portion may be provided in the same way as in the éleventh

embodiment.

20 (Thirteenth Embodiment)

Fig. 13 shows a thirteenth embodiment of the
semiconductor device. This thirteenth embodiment 1is a
modification of the above described eleventh and twelfth
embodiments. In other words, in place of the plurality of

25 pillar-shaped stress transmission portions 112 shown in Figs.
11A and 11B, the semiconductor device 140 shown in Fig. 13 has
- a cylindrical stress transmission portion 142. This stress

transmission portion 142 has a part cut away to allow wiring
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(ext'ernal electrode) 40 and wiring 38. In this way, by form ng the space 43
bel ow t he fl ange 25 portion 48a of the stress transm ssion portion 48,
the stress relieving layer 41 is nore easily able to deform By neans of
this, the stress relieving layer 41 is nore easily able to absorb stress.

‘22-.  The sRage t4Snetanda J AR By dar gﬂéag-bgumgﬂgéaph

on the stress relieving layer peci

p

195 Soltn

I ca

i sotropic drynetehrffg 140e B witdt @ stPedBPE PXhEM 85 VoR P& t1dh th of
hori zontal direction and the depth 5 direction. As a result, as shown in

Fig. 5, it istpdssithpe,tdhet shmentdfachealkednshape ehelvewthhembloarigenrocinon

48a of the stress transm ssion portion 48. By neans of this,

t he space 43

can be fornedbe(8ckikvEfbodi ment) 10 Fig. 6 is a sectional view

showi ng a sixth enpodi nent of .the sem conductor, device. The sem conduct or
devi ce 48 shown in'fRi SORNGEF EOMPO T QI 8/ R 2y 1¥r GARARSET B e sodRed7

added

10

20

ball (external eléctrode) and wiring is the same as in the

twelfth embodiment.

(Fourteenth Embodiment)

Fig. 14 shows a fourteenth embodiment of the
semiconductor device. The semiconductor device 150 shown in
this fiéure also has a first stress relieving layer 154 formed
on a semiconductor chip 152. However, in this stress relieving
layer 154 a substéntially circular groove 156 is formed. Thus
an island portion 158 delineated by the groove 156 is formed.
Besides, wiring 159 is formed to reach the island portion 158.
In more detail, in order to form the wiring 159, the groove
156 is formed in a C-shape.

On the first stress relieving layer 154, a second stress
relieving layer 160 is formed. In the second stress relieving
layer 160, a hole 160a is formed to extend further outside
than the groove 156.

Then on the inner surface and opening rim portion of the
hole 160a, on the surface 154a of the first stress relieving
layer 154 exposed by the hole 160a, and on the wiring 159
formed on the island portion 158, a base 162 is provided with
a thin metal film interposed by sputtering. A solder ball 164
is provided on the base 162.

According to the present embodiment, island portion 158
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to the sem conductor device 39 shown in Fig. 5. That is to say, in Fig. 6,
a supplenentary transm ssion 15 portion 47 is fornmed continuous with the
stress relieving layer 41 on the periphery of the solder ball 40. The

suppl ementary transm ssion portion 47 is interposed at | east between the

root per'pherYs°ﬁsBW§t§8'??6mbghé GQ?ﬁBH FQFe$@ﬁﬁ% FF?éhgkaSm'%Mggséideﬁy

this neans, stress applied der

transmtted bandugbs, BhrensamplEmeriarg dovanssiessToR redolrieQns4reke tbads
stress relieving Iayer 41. Moreover, the stress is dispersed, and

concentrati onnot theatiresntt ttete toothecwi ninar 829 pfandthd heolodeurivanice40f
and stress transm ssion Eortion 48 i s avoi ded. 25 The
sem conduct or W1 gapgchreaks ﬁéﬂih% péeV§GE%¢enentary transm ssi on portion 47

of this type can b te n1n the stress reli

and supp! enentary ?Fa%g g@ Qﬁ\q E&§ as & SRR T 18Ny pog% ﬁdhﬁﬁgﬁ one

carrying -23- t fif e I n

t he present eﬁ%oélnenttﬁ%dﬂQP%e Cgﬁﬁégfﬁgﬁ@%xr?on%e§39ng ik “05PgFeBh11
(external electrode) and wiring is the same as in the twelfth

embodiment.

(Fifteenth Embodiment)

10 Fig. 15 shows a fifteenth embodiment of the semiconductor
device. The semiconductor device 170 shown in this figure has
a bump 174 provided on a stress relieving layer 172 to absorb
stress. It is the same as the above embodiments from the point
of view of stress absorption.

15 The characteristic of the present embodiment is that
wiring 176 has a bent portion 180 forming an empty portion
between the wiring 176 and the semiconductor chip 178, and the
empty portion is injected with a gel material 182. It should
be noted that since the gel material 182 is inserted for the

20 purpose of reinforcement, it may be omitted. Besides, the
wiring 176 is preferably formed of metal from the viewpoint of
ductility. In this way, when the bent portion 180 is formed,
even if stress is applied to the wiring 176, it is absorbed by
the bent portion 180. Therefore, stress transmitted from the

25 bump 174 is not transmitted to the electrode 184. In this way
wiring breaks can be prevented.

To form the bent portion 180 a resist is deposited to

outline the bent portion 180, and the wiring 176 is formed

_33_



s part of the menmber electrically connecting the solder ball (external
el ectrode) 40 and wring 38. 5 (Seventh Enbodinent) Fig. 7 is a
sectional view showing a seventh enbodi nent of the sem conductor device.
This seventh enbodi mnent has the characteristics of both the first and

second embodiypars, |yl S ELOYLS: & SR PRRGVELODday) poe 50n igs Wir gy 58

formed between frrst and second stressS relreving l-ayeéers and . In

nore detail, m Hor hehi , i §S h £V I 56
is formed toegggﬁéﬁgnI&??@?@Jgebg4hegﬁg &??an %%§§2??gr%§ﬁﬁﬁntﬁgﬁrE?gﬁSt

el ectrode 54 qerhd hsext r8ssl omgl iadviing daay @z BachB.s structure is the sane
as in the first 15 enbodi nent. Over the wiring 58, a second stress
relieving | ayer 5Whisl& oomititedhd rogcotite sdrass ngsl,i evi wg riiagerp srtandyian so
be provided with a thickness_in a ranpge simlar to that of the above .
describdd firkayelsedg arsplderngesialar e 11ke ipiRreberabky yavided
relieving layer 57, a hole 57a.is fornmed. A chromum (C) |ayer 62 .and
copper (Cu) I%eﬁ‘%@‘é?%@%?%ha}'%r pggsp{ﬁP’SUahcpﬁé—O@E'PQsén%e&ih&/izlﬂg(q acflfer
57. Alternati %ﬁhi#fﬁ | ace of these, the wiring 18 described in the first
enbodi mrent may be used.” At opening rimportion of the hole 57a, and the

The present embodiment can be applied to other
embodiments, and in this case the connection portion being one

10 part of the member electrically connecting the solder ball
(external electrode) and wiring is the same as in the twelfth

embodiment.

(Sixteenth Embodiment)
Fig. 16 shows a sixteenth embodiment of the semiconductor
15 device. The semiconductor device 190 shown in this figure has
first wiring 194 formed on a semiconductor chip 192, a first
stress relieving layer 196 formed on this wiring 194, and
second wiring 198 formed on this stress relieving layer 196.
In more detail, on the first wiring 194, a hole is formed
20 in the first stress relieving layer 196, and the second wiring
198 is formed from the first wiring 194 over the first stress
relieving layer 196.
On the second wiring 198, a copper (Cu) Tlayer 200 is
formed by plating, and on this copper (Cu) layer 200, a second
25 stress relieving layer 202 is formed. In the second stress
relieving layer 202, a hole 202a is formed over the copper
(Cu) layer 200. A bump 204 is provided on the copper (Cu)

layer 200. Part of the bump 204 contacts the second stress
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25 * chromum (Cr) layer 62 and copper (Cu) |ayer 64 are arranged to
broaden with conparatively wi de range. On the copper (Cu) |ayer 64 a base
66 is formed, and a solder ball 60 is fornmed on this base 66. -24- In
the opening rimportion of the hole 57a, stress fromthe solder ball 60 is

Cransm tted 1 o2y FhE CPayF A5HT S8 £OUF LA 8 {67 Mo b ey et um

| ayer copper and a par he”second

stress 5 relievag@ot@yes o TR Sprésent " AYH Pt PORhONcE/nbETion
provi ded outside the connection portion 58a. Here, the connection portion

58a is part opotteoshzeeofmtbe X ilratean82seeondiwi Phig 14 el meBbend the
electrically connecting the solder ball (external electrode) 60 and wring

58. 10 coffhectioncportiabo@8tbt thei sgedB8diwithegshdd asdi bhehbump
second enbodi nent, and detail ed descrigtion s omtted. According to the
present enbod2ffmre sirsRasathonhéheed it tarenrit melanam Hedd.t fBesepareCchAPn

60 is transmtt .th h ti ] i 58 t th fir
Stress Sn\po?glonrfwgr%nJ1é§té§3Qﬂ%Cp5?¥1o OE%'éghtacfibef%een %he %Q?Et

and second wiring 194 and 198, and the connection portion 208

indicates the portion of contact between the second wiring 198

and the bump 264. The connection portions 206 and 208 form a

10 part of the member electrically connecting the wiring 194 and
bump (external electrode) 204.

Therefore, even if stress is transmitted from the bump

204 through the connection portion 208 to the second wiring

198, this stress tends not to be transmitted to the other

15 connection portion 206. In this way, since stress is made less

1ikely to be transmitted to the first wiring 194, wiring

breaks in this wiring 194 are prevented.

(Fabrication Process)
Figs. 17A to 18C show a manufacturing method of a
20 semiconductor device of the present embodiment.

First, wusing well-known technology, normally, an
electrode 302 and other elements are formed up to the state
before carrying out dicing on a wafer 300 (see Fig. 17A). In
the present embodiment, the electrode 302 is formed of

25 aluminum, but equally an aluminum alloy material (for example,
aluminum silicon, aluminum silicon copper, and so on) or a
copper material may be used.

On the surface of the wafer 300, a passivation film (not
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15 - relieving layer 56 and absorbed, while being transmtted through
the stress transm ssion portion 68 to the second stress relieving |ayer 57
and absorbed. In this way, a two-stage absorbing structure is provided,
whereby the stress absorption is even nore effective. It should be not ed

that 1n 20 shnPifcepe AN sudle 26°0R00310Esq Rl o neot e 157

al so serves as a protecting laye for n1conductor

52. 1t shoul dpp@v@ﬁ’teéhbh%aqh%h%?@@nd méeﬁéséebaevwgfhameﬁs‘37f@ffméd1eto
present enbodi nent rmay al so have the grooves 35, th necked form of

the stress aebigvhod olnayerthe4191ecﬂtrrodé16382lppbeltﬂi‘raﬂ%my 4 rs¢usi 5rsg ohine
portion 47 of the fourth to sixth enbodinents. (Ei ghth Enbodinent) -25-

Fig. 8 is a seseliohalcal ey aHow itgingn &ygiiot detsodingetheopashévation film
sem conduct or device. The sem conductor device 51 shown in this figure has
a suppl ehent aPh £hEnHATIHING |G, SBUF bRgred16ANEhA DL 1dieatiass 0T efipBUifg

layer 57 of t Fom the passivation film can be avoided, and furthermore, the
generation of cracks in the passivation film can be prevented.
Next, sputtering is carried out with the wafer 300 as the
target, and the foreign objects are removed from the surface
10 of the wafer 300 (in other words, reverse sputtering).
Then, as shown in Fig. 17A, by means of sputtering a
titanium tungsten (TiW) layer 304 and copper (Cu) layer 306
are superimposed on the surface of the wafer 300. It should be
noted that in this fabrication process, the example described
15 has titanium tungsten (TiW) and copper (Cu) used for the
wiring, but the present invention is not limited to this.
Then, when the wiring resistance is lowered, in
particular on the copper layer 306, a copper plating layer 308
is formed by electroplating. The layer thicknesses may be, for
20 example, approximately the following values:
Titanium tungsten layer: 1000 angstroms (107" m)
Copper layer: - 1000 angstroms (107'° m)
Copper plating 1ayer: 0.5 to 5 um
Next, as shown in Fig. 178, the titanium tungsten layer
25 304, copper layer 306, and copper plating layer 308 are dry
etched, applying photolithography technology, to form wiring
310.
In more detail, a photoresist (not shown in the drawings)

is applied on the copper plating layer 308, and prebaking,
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5 - semconductor device 50 shown in Fig. 7. 1In the present
enbodi nent too, the connection portion 58a is part of the nenber
el ectrically connecting the solder ball (external electrode) 60 and the

wiring 58. The supplenentary transm ssion layer 53 is forned at 10 | east
contacting th er Lpher | der. Jbal ) adlh or ug he
supplenentaryg¥é§§éﬂ§ss?§§ Igﬁgé]égﬁeé?reggeiscﬁfgﬁggit?&@ifrg%giﬂgfso?%gr

bal | 60 to theosthgreng At €\ 1y utd &f B WhishimganFneht BE§Sething is
di spersed, and a concentration of stress at the connecting portion of the

15 sol der applied 660 atide t tepsé r gskat framsTa gsi 030 Poand oo Bde r s1ayer dgols

It should be noted that the material and nmethod of formation of the

suppl enent ar yfor arsifisididan aagertg3 t3tanedumaniurgstan t Aeyehi r304enbédi dent ,
and description is omtted. 20 lgNinth Enbodi ment) Fig. 9 is,a sectional
vi ew shoWi ng tehedn Nekbdi FReit PP tQFRS18kni EoneilRYeH ag@v‘l"%@h”’gm%”h?ﬂth

enbodi nent s, a.nodif.ication of the seventh. enbodinment. In t.his fjgut
a seniconductBPtdeJchfﬁé m%ywm?§nan9§"2§” g%%TnggébeghSeWHﬁHQ& %“g 1§
second stressfaﬁﬁégving | ayers 76 and 77. In nore detail, a first stress
relieving | ayer S

Next, the wiring 310 is subjected to ashing by an O,
plasma, then after water is removed from the wafer 300, as

10 shown in Fig. 17C, a polyimide resin 312 is applied to the
whole surface of the wafer 300. The polyimide resin 312 forms
a stress relieving layer same as the stress relieving layer 36
and the 1ike shown in Fig. 2. Here, by means of the ashing,
the adhesion properties of the wiring 310 and wafer 300 with

15 the polyimide resin 312 are improved.

For the polyimide resin 312, it 1s preferable to use one
with good adhesion properties with the passivation film of the
wafer 300, a low Young’s modulus and a low water absorption
ratio, and for which a large film thickness is possible.

20 The polyimide resin 312 is now subjected to prebaking,
exposure, drying, development, washing, drying and curing
processes. In this way, as shown in Fig. 17D, a hole 314 is
formed in the polyimide resin 312. The polyimide resin 312,
while adhered to the wiring 310 and wafer 300, is shrunk by

25 the drying and curing processes, so that the inside of the
hole 314 is shaped as a 60 to 70 degree taper. Therefore, it
is preferable that the polyimide resin 312 is selected so that
a taper is shaped inside the hole 314.

Next, the surface of the polyimide resin 312 is subjected
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formed on the sem conductor chip 72, avoiding an electrode 74. Wring 78 is
formed fromthe el ectrode 74 over the stress relieving layer 76. On the
wiring 78, a second stress relieving layer 77 is formed. To pass through
this stress relieving layer 77, a copper (Cu) layer 82 is forned by

() ayer oS ESEInbtY o8h G PRERnRg. <hRBUBEEL TheHE' baPriad GO EE 1

A sol der bal | tﬁ@fi %ofl%'ﬂﬁ‘aeonréé‘ﬁ Rase £8- ¢ retat%feﬁbc?epg'&geng)% £3Y8% gfi2

and copper (Cu ayer "84 have a |l arger area than ase base

portion 88a opbifcts.tB¢ meRner of( Se lAWEMGBO.thd Nadhes TOPPSFopé Ries ! ayer
82 and copper (Cu) layer 84, a stress transm ssion portion 89 correspondi ng

to the positibheosutheceeot pheeypolyihedbasespordidnwd8a armesalt$idmrass
fromthe solder ball 80 to the first stress relieving layer 76. It should
be notedithat 1@P18ved. portion of the stress transm ssion portion 89 (the

portion contacting_the base portion_88a) for a part (connectjion portion)
of the member eIecT??Ba??ySESW%e&@iﬁbgthé7§ol grsggire$1ng appi1ed to the

whole surface of the polyimide resin 312, a titanium tungsten
(TiwW) layer 316 and copper (Cu) layer 318 are formed to be
overlaid. Then, a copper plating layer 320 is formed on the
10 copper layer 318 by electroplating. It should be noted that in
place of the titanium tungsfen layer 316, a titanium (Ti)
layer may be formed. The layer thicknesses may be, for
example, approximately the following values: |
Titanium tungsten layer: 1000 angstroms (107" m)
15 Copper layer: 1000 angstroms (107'° m)
Copper plating layer: 0.5 to 100 pm
Next, a photoresist is applied on the copper plating
layer 320, then the copper plating layer 320 and copper layer
318 are etched after prebaking, exposure, development,
20 washing, drying and postbaking are carried out. Then the
titanium tungsten layer 316 is etched after washing, and the
photoresist is removed, and washing is carried out.
In this way, as shown 1in Fig. 18A, the stress

transmission portion 322 is formed on the wiring 310. Then

o
Ot

ashing is carried out to the stress transmission portion 322
by an O, plasma.

Then as shown in Fig. 18B, a solder paste 324 is disposed
on the stress transmission portion 322. The solder paste 324

can be provided, for example, by screen printing. Besides,
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‘(external electrode) 80 and wiring 78. According to the present enbodi nent,
since the stress 20 transm ssion portion 89 is fornmed positioned on the
periphery of the base portion 88a electrically connecting the sol der bal
80"and wiring 78, stress can be transmtted to the first stress relieving

| ayer 76 over .shoul d_be noted that he pre

et ront  ylep YR et Bae 528007 SRS SOLFEL RS AR S sR0T EBR, range
the stress ca r&?n@bz%ort%e%b 0. "EoS M FHd G S ﬁvgggeggﬁgr@m%geahe

present enbodi nent too, a Stress n por ti on

stress transnAﬁﬁéﬁmapwng{l @ﬁeofsotmrseysg; SEOhEPNod SEPO feg ThyToy

be further forned asimlar ect wll obt al ned
Enbodi ment) Fs@1ddP pra®isgaidiiyd. vi ew showi ng a tenth enbodi ment of the

sem conductor device. This tenth enbodinent is a 5 nodi fication of the

ni nt h enbodi ment . Mext, thraughﬁatﬂﬁfﬂﬂwrQMdd@SanEhérsmﬁd@e pasitd 324 is
enbodi nent . A copper (Cu) layer

elted to form a so]der ball 326 by means of surface tension,

as shown in Fig. 18C. Then the flux is subjected to washing.

According to the above described manufacturing method of

a semiconductor device, almost all steps are completed within

10 the stége of wafer processing. In other words, the step 1in

which the external terminals for connection to the mounting

board are formed is carried out within the stage of wafer

processing, and it 1is not necessary to carry out the

conventional -packaging process, that 1is to say, in which

15 individual semiconductor chips are handled, and an inner lead

bonding process and external terminal formation process are

carried out for each individual semiconductor chip. Besides,

when the stress relieving layer is formed, a substrate such as

a patterned film is not required. For these reasons, a

20 semiconductor device of low cost and high quality can be

obtained.

(Other Embodiments)
The present invention can be applied to a CSP
semiconductor device. In Fig. 19 is shown a typical CSP
25 semiconductor device. In this figure, a semiconductor chip 1
has wiring 3 formed extending from electrodes 2 toward the
center of an active surface 1a, and an external electrode § is

provided on each wiring 3. A1l of the external electrodes 5
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and topper (Cu) layer 93 fornmed on wiring 91 are smaller than a stress
transm ssion portion 94. Therefore, stress tending to bend over a sol der
ball 95 is transmtted fromthe stress 10 transm ssion portion 94, but
hard'to be transmitted fromthe copper (Cu) layer 92 and copper (Cu) |ayer

93. Moreover, e COPPRIdédubn! 8y ek 19@s3Ndr EPPORIng CihyledYef, 930d0tHPE the

function as a stress transm ssion portion, and therefofe stress tends not

to be transm ttsadelseed cangb8@lreByeldd swhidanfout&dken of clicuitt hwawd i(mgt
91 can be prevented. In the present enbodi nent, a part of the stress

transmi ssi on pehowoin 194 ther s aw ipgst . ( Besndesi,oexpdudiog) tboke triegioanodr the
el ectrically connecting the solder ball (external_ electrode) 95 and wring
91. 20 extersigduedechEodast 8d atpaldet hees st etayer ihdorqast s a
enbodi nent, t hat even .i.f th first stress relieving layer 76 is omtted, the
stress cad be &JOFEEEdVEy AT second stress relieving layer 77 is the sane

In the tenth embodi fgt 'st(dr@s%v%tlge%%di]@'étr) dﬁgj[s formed Fiags']ea%éAlign%ge

11B show an el event h enbodifent “of 1t he Ysem’con or device. It "'Shou

?gg?d that Fig.rgbiBr S el &y Serd 8heedrbuBs 2.- ¢ Rl @ bélMoted
that the electrodes 2 refer to the portions connected to the
wiring 3. Besides, when the area required to form the external

10 electrodes 5 is considered, although not shown in Fig. 19, the
stress relieving layer 7 may be provided on the outside of the
electrodes 2, and the wiring 3 brought around thereon, to
provide the external electrodes 5 in the same way.

The electrodes 2 are positioned around the periphery of

15 the semiconductor chip 1, in an example of the so-called
peripheral electrode type, however, equally an area array type
of semiconductor chip in which the electrodes are formed in a
region inside the periphery of the semiconductor chip may be
used. In this case, the stress relieving layer 7 may be formed

20 to avoid at least a portion of the electrodes 2.

As shown in this drawing, the external electrodes § are
provided not on the electrodes 2 of the semiconductor chip 1,
but in the active region (the region in which the active
elements are formed) of the semiconductor chip 1. By providing

25 the stress relieving layer 7 in the active region, and further
positioning (bringing in) the wiring 3 within the active
region, the external electrodes 5 can be provided within the
active region. That 1is to say, a pitch conversion can be

carried out. As a result, when 1laying out the external
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As-shown in these figures, with a sem conductor device 100, a sol der bal
114 is supported by a stress transm ssion portion 112 in a position not
contacting an electrical connection portion 110. 5 In nore
detail, on an oxide layer 104 fornmed on a sem conductor chip 102,

b0 1 Poned | et RECEGREE: Sof (The CORadP oa it iAebran Eodidh bafndBats to
per pendi cul ar St8- 180T SR R T R WA S Bl Y Gl Thysghe

stress generafedxhyiditherfgncesoish th bﬂm@effh@' %rktte‘?fnaﬁheé%bt%éégs'sm1s
bet ween the nmounting board and the sem conduct or device 100. Therefore,

even if stresgreatapplinedeasethe wiring 106, since force is not applied in
the direction of extension 15 in the vicinity of the pad 106a, wring
breaks abe |ess I|B¥I@9D61@chme Ol  Heg wBr iy thes real Tiad D@SiﬁV@hg thger
118 is formned. Fbmev on .th ad 106a a hole is forned in.the stress
relieving Iay@ﬁtﬁiga ﬁ&ePﬁéogﬁgnécPﬁBano?ﬂﬂ&ﬁeﬂlénl§ fatidge. It should

be noted that this is not an essential construction of the
present invention, and therefore the external electrodes 5 do
not necessarily have to be disposed in a lattice.

10 In Fig. 19, at the junction of the electrodes 2 and
wiring 3 the size of the electrodes 2 and the size of the
wiring 3 are such that:

wiring 3 < electrodes 2

but it is preferable that:

13 electrodes 2 < wiring 3

In particular, in the case that:

electrodes 2 < wiring 3

not only 1s the resistance of the wiring 3 reduced, but
also, since the strength is increased, wiring breaks are

20 prevented.

In each of the above described embodiments, in cases
where external stress applied to the solder ball 1is
concentrated in the wiring, the wiring is designed to be
curved (or bent) in the planar direction, and in addition to

25 or separate from this, a bent (curved) structure as in the
fifteenth embodiment is adopted to each embodiment, so that
concentration of stress on the wiring is dispersed.

In such a semiconductor device, almost all steps can be

completed within the stage of wafer processing. More
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20 to electrically connect the pad 106a and solder ball 114. The
connection portion 110 forns a part of -the nmenber electrically connecting
the sol der ball (external electrode) 114 and wiring 106. Besides, in a

peri pheral position of the connection 25 portion 110 and in a noncont act

posi tion, bepeeeriaaioyi,da lpayen15d4 a7 sddaoddd |2 1dAcas8ted! bhy t‘P:fe

stress transm ssion portions 112 are provided. For this reason, in the

stress rel wafiemg ahdy®rstridss aeilignalngt M ayefr Mok 9%1@5@sé@rdﬁaﬁthe| waFloul d
be noted that the connection portion 110 and - 29- stress transm ssion

portion 112axeddfiognetheont]ecibiedss as? pr giratt iiovs virdbjadct iseq idowdwartd rf r om
a base 116 I ¢h sugEorts the solder ball 114. The present enbodi nent has
t he above d&88¥AFBEJ2EE et ufkOMsthe walkeh t&f & &ang sthf&HgdbsT@Iel BEQCeSE t he

bresert eopdl TEhigkRATRRIC FEbh, 2R hTaStFRuALCEL, Y Fommected Lo the
thereof. Then a gbirgSSthF AN fovnflt R Lo nd161L8tPEGYL LA wiring 3,
for example, sputtering, etching, or other thin metal film
forming technology can be applied. For the formation of the
external electrodes 5, a solder plating process can be
10 applied. Furthermore, for the formation and processing of the
stress relieving layer 7, a photolithography in which a
photosensitive resin is exposed and developed can be applied.
These steps can all be carried out during wafer processing.
In this way, after carrying out almost all of the steps
15 in wafer processing, the individual semiconductor devices are
cut. By doing this the stress relieving layer 7, wiring 3, and
external electrodes 5 of a plurality of semiconductor devices
can be formed simultaneously. As a result, the fabrication
process can be simplified. |
20 In Fig. 20 is shown a circuit board 1000 on which 1is
mounted a semiconductor device 1100 fabricated by the method
of the above described embodiment. The circuit board generally
uses an organic compound substrate such as glass epoxy. A
wiring pattern of, for example, copper is formed on the
25 circuit board to form a desired circuit. The electrical
connection is achieved by mechanical connection of the wiring
pattern and the external terminals of the semiconductor
device. In this case, since the above described semiconductor

device has a construction for absorbing strain generated by
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a  peripheral position of the connection portion 110 and in a 10

noncont act position. Therefore, since it is in the noncontact state, the

i nfluence of the stress transnitted by the stress transnission portion 112
tends not to be transmtted to the connection portion 110. Thus, stress is

not transm ﬁg‘ﬁe?@nﬁag mrﬂﬁlgrni]é)lfs e@’b%n‘@iiroinnﬂti Eéeﬁﬁé &tk Pﬁfripg)e%%tq%% b&5

The base parti al contacts above ress re ving laye

118. In partheukaresd ¢en4a¢ingopbreioAlbanBASihiiaNadmaBohecRei RRGH Y% eOf
the stress transm ssion portion 110 is such as to transmt stress to the

stress reliési ngouated 158 antheabsoritcuite sko®rd20and ( ThekéblitErboditment)
Figs. 12A and_12B show a twel fth enbodi ment of the sem conductor device. It
shoul d be néeddabnai tFi¢an 1B impraveidanBesadeseehf a@pprgr et exialt tenXlibni n

Fig. 12A. This twelfth enbodinent is a nodification of the above descri bed
el evenfh 2515 R#bdditfentheravbrime @f f dhenceamicondentor| daitae, the

erbodl et oS 8835 L Cuub Todl Bunté B0, P, LSS S o5 120
connection can be improved. It should be noted that the
mounting area can also be reduced to the area for mounting as
a bare chip. Therefore, when this circuit board is used in an

10 electronic instrument, the electronic instrument itself can be
made more compact. Besides, within the same area, greater
effective mounting space can be made available, and it is
possible to design for greater functionality.

Next, as an electronic instrument provided with this

15 circuit board 1000, Fig. 21 shows a notebook personal computer
1200.

It should be noted that tne above described embodiments
apply the present invention to a semiconductor device, but the
present invention can be applied to any surface-mounted

20 electronic component, whether active or passive. Electronic
components include, for example, resistors, capacitors, coils,
oscillators, filters, temperature sensors, thermistors,
varistors, variable resistors, and fuses. In addition, by
using given electronic element in place of the semiconductor

25 element in the above deécribed embodiments, and by forming the
same kind of stress transmission portion as in the above

“described embodiments, stress can be relieved by the stress
relieving portion, and wiring breaks and the 1ike can be

prevented. Since the manufacturihg method is the same as in
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wiring 126 is fornmed on the first stress relieving layer 122, and a stress
transm ssion portion 128 is formed on the first stress relieving | ayer 124,
Therefore, stress froma solder ball 130 is transmtted fromthe stress
transm ssion portion 5 128 to the first stress relieving |layer 122, and
absor bed. |t tsfeoultbvee dedicsd bielRlembiold med@ar dese rd RRAMEGL Y iRYied On 132
formed on a pad 126a, the structure is the sanme as the connection portion
110 shown in Fig. 11A, and therefore description is omtted. That is to
say, the connection portion 10 132 forns a part of the el enent

el ectrically connecting the solder ball (external electrode) 130 and w ring
126. According to the present enbodinent, stress is relieved through the
stress transmi ssion portion 128 by the first stress relieving | ayer 122.
Therefore, the base 134 has a 15 flange formed in a peripheral
position of the stress transm ssion portion 128. The contact portion
with the second stress relieving |ayer 124 is omtted. However, a contact
portion may be provided in the sane way as in the el eventh enbodi nent. 20
(Thirteenth Enbodi nent)
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" Fig. 13 shows a thirteenth enbodi ment of the

device. This thirteenth enbodinent is a nodification of t mﬁ“‘u‘mi‘ml““h

el'eventh and twel fth enbodi ments. In other words, in place of cthe phurality
of” 25 pi |l ar-shaped stress transm ssion portions 1k shawn in Figs. 11A
and 11B, the sem conductor device 140 sppWimsn Fig. 13 THS SHEEY | HASdBEEW
stress transm ssion portion 142. This stress transnisdlon pREPL@?@Dl42 s a
part cut away to allow wiring -31- 144 to be | ed to—t+he—t+rRs+de s
arranged not to contact the wiring 144. Even with a stress transnlsS|on
portion 142 of thils typesemieosduetefrf devvias comphéséhgvent h enbodi nent can
be achieved. 5 The connection portion electrically connecting the
sol der ball (external @& &emieaapugharwedemgnits the same as in the twelfth
enbodi ment. (Fourteenth Enbadi nent) Fi shows a . fourteenth

14
enbodi nent of the 80 extedmadod %d'ro%\ﬁrc%v‘m WEEh tdnAuEe8r ofedifce

oD

150 shogn inthe semiconductor element for external connection;
wiring connected through a connection portion to the
external electrode and electrically connecting the
semiconductor element and the external electrode;
a stress relieving portion provided on the
10 semiconductor element; and

a stress transmission portion transmitting stress

from the external electrode to the stress relieving portion.

2. The semiconductor device of claim 1, wherein the

wiring is provided on the stress relieving portion and the

15 stress transmission portion is provided in the connection
portion.
3. The semiconductor device of claim 1, wherein the

wiring is provided under the stress relieving portion, the
connection portion 1is provided to pass through the stress
20 relieving portion and the stress transmission portion is
formed on the stress relieving portion integrally with the

connection portion.

4. The semiconductor device of claim 3, wherein the

stress relieving portion is formed with a thickness to reach

25 the stress transmission portion from the wiring.
—_ 4 5 —_
Thlisi Islliiialt Iillai iBeen Re’placed




this figure also has a first stress relieving layer 154 f
sem conductor chip 152. However, in this stress relievingj“ u 1 | ﬂ""
' sgbstantlally circular groove 156 is formed. Thus an isl [ *
dellneaLed by the groove 156 is fornmed. 15 Besides, wiring 159 is forned
tq reach the islapd pocfio S re |1, ~kn_@rder o f e
W Ir| ng 159|, t he gEmverfFl’éG%leﬁggﬂ%Jg’%r{ aéieg@‘lhéapgj.f éaﬁﬁ'e ( r\gtﬁégﬁ@sghe
relieving | aerols4red i3§SARD pRitadh MAld & dvod iy efo ARdy dof! Rhkhe
second stress re%leV|ng 20 g pIayer 160, a ﬁgﬁé 160a9is f0§%£3{9§ g;tgng

further outskgeeckBanrahemgceoua poptidhen on the inner surface and opening
rimportion of the hole 160a, on the surface 154a of the first stress

relieving | ayer 154 exposed by the hole 160a, and on the wiring 159 25
fornmed on the island portion 158, a base 162 is provided with a thin netal
filminterposed b$.spuffheriseficanssicd®r bdgyias40fs cliedi ded WReTRENpise
162. Acgordin% to the Qresent enbodi nent, island portiopn %58 - 32-
5 siress relieving portion has a space #%rmeé)be ween a contact
position on the wiring and a contact position under the stress

transmission portion.

7. The semiconductor device of claim 6, wherein the

stress relieving portion is formed with a thickness to reach

10 the stress transmission portion from the wiring and then
etched from outside to underneath of the stress transmission

portion.

8. The semiconductor device of c¢laim 3, further

comprising a supplementary transmission portion provided at

15 least between a root periphery of the external electrode and
the stress relieving portion, and transmitting stress from the

external electrode to the stress relieving portion.

9. The semiconductor device of claim 8, wherein the
supplementary transmission portion is formed of a material

20 capable of being used for the stress relieving portion.

10. The semiconductor device of claim 1, wherein:
the stress relieving portion includes a first stress
relieving layer and a second stress relieving layer formed on

the first stress relieving layer;
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is isolated fromthe region receiving stress fromthe sol

means of the groove 156. Therefore, stress tends not to mel@mNHmfmnﬂnl
the wiring 159, and the occurrence of wring breaks can be+prevent ed.

It should be noted that the connection portion being one part of the nenber

electrically connectin #ggq r a Ny S
the sane as in the tvve ?%hhﬁlam%ﬁn%ﬁﬁldv eent egng&% ﬁgﬁzs)t %gd%ébead
Fig. 15 showstpebif teenehiggbrgdyarst of the sem conductor device. The

sem conduct or devi ce 170 shown 1 n this figure has a bunp 174 provided on a

stress relieving |ayerth&2coonabsoom paressn 18 provitied doe pasettitatabahe

enbodi ments fromthe point of view of stress absorption. 15 The
characteri st Beconfl sheepseEehievimdd] a¥@f; ardt hat mnrlng 176 has a bent
portion_180 form ng an enpty portion between the w 176 an%a}

seni conduct or chlp 178thgné fﬁéseﬁﬁ%ﬁﬁﬂﬁﬁﬁkﬁﬂ|%°TH}%Eté§\ﬁqr gen the
material 182, | d he ted tha S|nce

i nserted for 988”%0 %reﬁarﬁgiéeX?n?elﬁYSFCé ﬁgr ?hbgh8n$§pb§0t1on
Besi des, s r& ?ﬁg 176 is preferably forned of netal fromthe vi ewpoi nt
of dUCtI|Ity n I's way, when the bent portion 180 is forned,

11. The semiconductor device of claim 1, wherein:
the stress relieving portion includes a first stress
10 relieving layer and a second stress relieving layer formed on
the first stress relieving layer;
the wiring is provided between the first and second
stress relieving layers;
the connection portion is provided to penetrate the
15 second stress relieving layer; and
the stress transmission portion includes a first
transmission portion formed between the first and second
stress relieving layers integrally with the connection
portion, and a second transmission portion formed on the
20 second stress relieving layer integrally with the connection

portion.

12. The semiconductor device of claim 11, wherein the
second transmission portion has a larger area than the first

transmission portion, and transmits the stress to the second

(L)
on

stress relieving layer.

13. The semiconductor device of claim 1, wherein the
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even if stress is applied to the wiring 176, it is absorbe
portion 180. Therefore, stress transmtted fromthe 25 E“mli‘!ﬁ“‘gmm‘
~transnmitted to the el ectrode 184. In this way Wi ring breaks'«Cak

prevented. To formthe bent portion 180 a resist is deposited to outline

the bent por 7

the resist i él‘fg?r%veaa'ﬁ%d%gf"e’w@hfﬁg Obr f?\Mﬁr e\? (E?(ﬂ W13EI%}O thghﬁgagg'?hgt gﬁg
that a matergghn@thesnt parti@si st can be used as Iong as it can be etched.
Wiile omtted fromthe drawings, a wiring protection 5 | ayer being a
sol der resist or the like is preferably provided as the outernost |layer to
prevent corrosion and the like of the wiring. The present enbodi nent

can be applied 140 TBhaesenmbodduehos, dandcen otfhicsl s el 3 hewkenaest itba
portion being one 10 part of the nenber el ectrically connecting the -
sol der bal | %Es‘&%ﬁnareén%\éim@depoéhuowrhaag i @nt hésehakian i PofheohwefPfh

enbodi nt. ]
n? inhibiting transmission of the stress between a support region

supporting the stress transmission portion and a connection

region in which the connection portion is formed.

15. The semiconductor device of claim 14, wherein the

isolation portion is a groove.

10 16. The semiconductor device of claim 1, wherein the
wiring has a bent portion forming an empty portion with the

semiconductor element.

17. The semiconductor device of claim 16, wherein a gel

material is injected in the empty portion.

15 18. The semiconductor device of claim 1, wherein:
the stress relieving portion includes a first stress
relieving layer and a second stress relieving layer formed on
the first stress relieving layer;
the wiring includes a first wiring portion formed
20 below the first stress relieving layer and a second wiring
portion formed between the first and second stress relieving
layers;
the connection portion includes a first wiring

connection portion penetrating the first stress relieving
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' (Sixteenth Enmbodi ment) Fig. 16 sh ' t.gge D Oflic _
sem conduct or 15 devi ce. The sg “mﬂm“ﬂmlc‘ “Tce’ﬁﬂSssm'm :

fi'gure has first wiring 194 forne Nc a 1Serm cen

stress relieving layer 196 forned on this w ring 194 zame - i 198
formed on thi res | &vi I I 3 I # et AirlinaO '
W ring 194, aﬁﬁgfegig #éﬁ¢é§?£§? ﬁ%fgﬁ%ﬁgr f?ggggﬁpgsgq{éP?evPESQP§§er 196,

and the secogd gdddntd WPBing konmee thibpm ddet forf SpewekirBd ihg4 @wer sbbend
first stress relieving layer 196. On the second wring 198, a copper (Cu)

| ayer 200 isstoessdrbyiplhahgnyayandand tbnsecdpper thi€upxteynal260ecirsdeond
25 stress relieving layer 202 is fornmed. |In the second stress relieving
| ayer 202, aahdl theosecand Mimieg o0&t iohe sogpthe (TOu)st @ansk SBEONAAWBHAPI204
is provided on the copper CU% |l ayer 200. Part of the bunp 204 contacts the
second &tres§ONBRCTION, BPTEIPRY 2 9e¢12®9§e@n@niQTET?E%@EdPE%”?$an§ﬂ$t
stress. According to t?ﬁep@%%%%% eréﬁ%ﬁ?ﬁ%ioﬁhSO? P8R udes a first
transmission portion formed between the first and second
stress relieving layers integrally with the first wiring
connection portion, and a second transmission portion formed
10 on the second stress relieving layer integrally with the

second wiring connection portion.

19. The semiconductor device of claim 1, wherein the
wiring is brought out from the external electrode
substantially at right angles to a direction of generation of

13 the stress.

20. The semiconductor device of claim 1, wherein the
stress transmission portion is formed at a position outside of

the connection portion.

21. An electronic component comprising:

20 an electronic element;

an external electrode for external connection;

wiring electrically connecting the electronic

element and the external electrode;

a stress relieving portion provided on the
25 electronic element; and

a stress transmission portion transmitting stress

-49- —
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portion 206 of the first and second wiring 194 and 198 and

portion 208 of the second wiring 198 and the bunmp 5 204”“]ﬂ|mmmgmnﬂm '
the different planes. Here, the connection portion 206 indieates :
portion of contact between the first and second wiring 194 and 198, and the

connecti on p?FB@gghéoéxkgggﬁﬁtﬁ$e&??088rib°?h8fs??@%@%%g@?EW@ﬁgsbP?t%%ﬁond

W ring 198 and e connection portions and 2 orma 10

part of the a@nbebogh@¢bhl@akadéoameshl@mebhe1uhnlaanﬁ86taaﬁ puMRion of
(external electrode) 204. Therefore, even if stress is transmtted fromthe

bunp 204 thr oahgheklbernamnetecdnoper andntROBwipihbe second wiring 198, this
stress tends not to be transmtted to the other 15 connection portion
206. In this way, since stress is made less likely to be transmtted to the
first wwring 194, wiring breaks in this wiring 194 are prevented
(Fabrication Procéds) A gfetiedl ¢ 0fgcmakdnga ﬁﬁhuf%&?%€7%©1ﬁetHSHPBPGQtZO
sen1conductor devi.ce of the present enbodi nent. First, using well-known
technol&gy, WB(&§|P9 an el ectrode 302 and other elenents are formed up

to the state before caaryﬁqggoubfdlghqgggg]qymaQSqugg (ﬁeepﬁh9a1%1@) olfN

t he present enbodi nment | ectro f or med
electronic elements in substrate form;

a step of forming an electrode on each of the
electronic elements in substrate form;

10 a step of providing a stress relieving portion on
the electronic elements in substrate form, avoiding the
electrode;

a step of forming wiring from the electrode;
a step of providing a stress transmission portion

15 transmitting stress from an external electrode to the stress
relieving portion, at a position outside of an electrical
connection portion of the wiring and the external electrode;
and

a step of separating the electronic elements in

20 substrate form into individual elements.

23. A method of making a semiconductor device
comprising:
a step of forming electrodes on a wafer;

a step of providing a stress relieving portion on

(W]
[ 43

the wafer avoiding the electrodes;
a step of forming wiring from the electrodes;

a step of forming a stress transmission portion

~ -50- _ S
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al um num si l'i con, alum num silicon copper, and so on) or

25 < aluminum but equal l'y an al um num all oy nateri al (for aﬂﬂ
may be used. On the surface of the wafer 300, a paSS|vat|on

-

shown in the dramnngs) such as an oxide layer is formed to prevent chem ca

chapge. The p
but al so a sc

SHHGH PO B o T 40 PYRLENP' oL 00, 6 o a2

paSS'Vat'Onf'ﬂéﬁf%v1n@“p5?%1§ﬁr'@ﬂmh|bB%ntQBH'Hbf%fd€©o$h%d”é#ﬁdf¥ﬁéﬁ]
debris fromthe passivation filmcan be avoided, and furthernore, the

generation of

SERedSt 1 an ter Peasiofattron Wi ﬂmg:aandbetrm eyerd otk 1 Nekdctrode;

sputtering is carried out with the wafer 300 as the target, and the foreign
objects are reamdyed fromthe surface 10 of the wafer 300 (in other
words, reverse sputtering). Then, as shown in FI% 17A by .neans, of

8

sputteri rig atltanluthmg§ﬂ@9(QTWFQR%EQP%EM &

r(Chp | By@tvbder]

are superi npose. he surface of the wafer 300. It should be noted that
in this fabrlc%.?mﬁp ocess, the exanpl e described

10

20

24. The method of making a semiconductor device of claim
23, wherein:

the step of forming the stress relieving portion is
carried out after the step of forming the wiring; and

a step of forming a groove by etching in the stress
relieving portion outside of the stress transmission portion

is performed before the step of separating the wafer.

25. The method of making 2 semiconductor device of claim
23, wherein:

the step of forming the stress relieving portion is
carried out after the step of forming the wiring; and

a Step of etching the stress relieving portion to under
the stress transmission portion is performed before the step

of separating the wafer.

26. The method of making a semiconductor device of claim
23, further comprising a step of providing a material capabte
of being used for the stress relieving portion from over the
stress relieving portion to at least a root periphery of the
external electrode, to form a supplementary transmission
portion, before the step of separating the wafer.
. -51-
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' 15 has titaniumtungsten (TiW and copper (Cu) used .
but the present invention is not limted to this. Then, mmmnn‘m“ﬂﬁ“‘
resistance is lowered, in particular on the copper Iayer 3 a copper s *
pl'ating layer 308 is formed by electroplating. The | ayer thicknesses nmay

be, for 20 exagg'31AaBPFBﬁHFa§§%ydt?gvﬁRéb?Hb”EeMQEHﬁauchPaHbUWbe 0600

tungsten | ayer 0 angstrons ( ayer

angstrons (1thrbhe”bfcéﬂ)9¢mpha’tb“QO'QMQra substPabet onSwheeh] e Nestireds
shown in Fig the titaniumtungsten |ayer 25 304, copper |ayer 306,
and copper platriing pay¢er808 sarfe rdreyd etvdhaaténrapbt@uengt@mableﬂhografihyof
technology, to formwring 310. In nore detail hot oresi st (not shown in
the draw ngs)thessampcpedugfwfhéezmpgempcaﬂnﬁgteayg@ 808, wahangr%akﬁﬁa

- 36- exposure and devel opnment are carried out. Drying and postbaking are
carried out after washing. Then dry etching is applied to the copper

pl ati ng layer 3082§nd iOpg?ec{a ic 19\ trument having the circuit board of

claim 27.
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for rinsing, and the titaniumtungsten |layer 304 is dry 5 etched. Next,
the photoresist is renoved and washing carried out. In this way, as shown
in Fig. 17B, the wiring 310 is fornmed. Next, the wiring 310 is subjected to
ashing by an err] plasma, then after mater‘is removed fromthe wafer 300,
as .10 shown in Fig. 17C, a polyim deyg 12 is applied to the whole
surface of the wafer 300. The polylnlde reS|n 12 forms a stress relieving
| ayer same as the stress relieving |ayer 36 and the like shown in Fig. 2.
Here, by neans of the ashing, the adhesion properties of the wiring 310 and
wafer 300 with 15 Thetprepehyi imdentesnni8l2 semicopdovtdr Gevitbdecapable
polyimde resin 312, it is preferable to use one wth good adhesi on
properties w @h thé]bagﬁﬂgattbﬁrma1n1©tr¢ﬁ% weti EROGDO, baeabmngbuwgrg It

Thi cknese i's BRGET bReS gosemi BonductRe Ghir iidd.r oisp s 5% Hbul 48b; E8fec
brocessch. I e?ﬁ?@%ﬁoﬂégéﬂgwdev?kfﬁém?5;@ “83RoFaesth e 8 FatitbkePng
Bihyga"d%2?*@8%?@%@%@’%?@? S RO PR L
that the insidg19évihg 1ayer (16) prov1ded on the semiconductor chip (12),
and a stress transmission portion (22) for transmitting stress
from the solder ball (20) to the stress relieving layer (16)
10 in a peripheral position of an electrical connection portion

(24a) of the solder ball (20) and wiring (18).



hole 314 is shaped as a 60 to 70 degree taper. Therefore, it is preferable
that the polyimde resin 312 is selected so that a taper is shaped inside
the hole 314. Next, the surface of the polyimde resin 312 is subjected
-37- to ashing by an (err] plasma, and sputtering is carried out with
this polyimde resin 312 as the target to renove foreign objects. By means
of the ashing, the adhesion properties bp/ﬂﬁe surface of the polyimde
resin 312 with a netal filmare 5 i nproved. Then as shown in Fig. 17E,
by sputtering applied to the whole surface of the polyimde resin 312, a
titaniumtungsten (TiW |ayer 316 and copper (Cu) |layer 318 are forned to
be overlaid. Then, a copper plating layer 320 is forned on the 10 copper
| ayer 318 by electroplating. It should be noted that in place of the
titaniumtungsten |layer 316, a titanium (Ti) layer may be forned. The | ayer
t hi cknesses may be, for exanple, approximtely the follomnng val ues:

Ti tani umtungsten |ayer: 1000 angstrons (10[err] m

FIG. I

Q.10

24q 20
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15° Copper | ayer: 1000 angstrons (10[err] m) Copper

pl ati ng | ayer: 0.5 to 100 [err] m Next, a photoresist 1is applied on the
copper plating |layer 320, then the copper plating |ayer 320 and copper
| ayer 318 are etched after prebaking, exposure, devel opnent, 20 washi ng,

drying and postbaking are carried out. Then the titaniumtungsten |ayer
316 is etched after washing, and the phggregist is renoved, and washing is
carried out. 'In this way, as shown in Figl 18A, the stress transm ssion
portion 322 is forned on the wiring 310. Then 25 ashing is carried out
to the stress transm ssion portion 322 by an [err] plasna. Then as shown in
Fig. 18B, a solder paste 324 is disposed on the stress transm ssion portion
322. The sol der paste 324 can be provided, for exanple, by screen printing.
Besi des, -38- when the particle size of the solder paste 324 is of the
range around 25 to 15 [err]m the printing mask will be easily rel eased.
Alternatively, the solder paste 324 may be érovi ded by a

4
38

34 6
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sol der plating nethod. 5 Next, through a refl ow process, the
sol.der paste 324 is nelted to forma solder ball 326 by neans of surface
tension, as shown in Fig. 18C. Then the flux is subjected to washing.
According to the above descri bed manufacturing nethod of a sem conduct or
device, alnost all steps are conpleted within 10 the stage of wafer
processing. In other words, the step i B #hiZh the external termnals for
connection to the nounting board are forfred is carried out within the stage
of wafer processing, and it is not necessary to carry out the
conventional packaging process, that is to say, in which 15

i ndi vi dual sem conductor chips are handl ed, and an inner |ead bondi ng
process and external termnal formation process are carried out for each

i ndi vi dual sem conductor chip. Besides, when the stress relieving l'ayer is
fornmed, a substrate such as a patterned filmis not required. For these
reasons, a 20 sem conductor device of |low cost and high quality can
be obtai ned. (O her Enbodi nments) TFpnggseQESinvenfion can be applied to a
CSP sem conductor device. In Figl 11 Ie shown a typical CSP 25

sem conductor device. In this figure, a sem conductor chip 1




has wiring 3 forned extending fromelectrodes 2 toward the center of an
active surface la, and an external electrode 5 is provided on each wiring
3. Al of the external electrodes 5 -39- are provided on a stress
reli.eving layer 7, so that the stresses can be relieved when nmounted on a
circuit board (not shown in the draw ngs). Besides, excluding the region of
the external electrodes 5, a solder resist4lAy@ 8 is formed as a 5
protective film The stress relieving layer" 7 is formed at least in the
regi on surrounded by the electrodes 12. It should be noted that the

el ectrodes 2 refer to the portions connected to the wiring 3. Besides, when
the area required to formthe external 10 el ectrodes 5 is considered,

al t hough not shown in Fig. 19, the stress relieving |layer 7 nay be provided
on the outside of the electrodes 2, and the wiring 3 brought around

t hereon, to provide the external electrodes 5 in the sane way. The

el ectrodes 2 are positioned around the g@giphery of Qﬁa t he sem conduct or

chip 1, in an %aln&e aAhe so-cal l ed

FIG.4B

ilh




peri'pheral electrode type, however, equally an area array type of

seni conductor chip in which the electrodes are forned in a region’inside
the periphery of the sem conductor chip may be used. In this case, the
stress relieving layer 7 may be forned 20 to avoid at |east a portion of
the electrodes 2. As shown in this drawi ng, the external electrodes 5 are
provided not on the el ectrodes 2 of the sgm ductor chip 1, but in the
active region (the region in which the actfve elenents are formed) of the
sem conductor chip 1. By providing 25 the stress relieving layer 7 in
the active region, and further positioning (bringing in) the wiring 3 _
within the active region, the external electrodes 5 can be provided within
the active region. That is to say, a pitch conversion can be carried out.
As a result, when |l aying out the external -40- el ectrodes 5, the
interior of the active region, that is to say, g region of a particular

pl ane can be provided. Thus the flexi bi4lé6y f(ﬂ posi hid)ni ng the external

el ectrodes 5 is greatly i ncr.eassé.

FIG.S

FIG.6
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5 By bending the wiring 3 at the required position, the external
el ectrodes 5 can be aligned in a lattice. It should be noted that this is
not_ an essential construction of the present invention, and therefore the
external electrodes 5 do not necessarily have to be disposed in a |attice.
10 - . In Fig. 19, at the junction of the electrodes 2 and wiring 3
the size of the electrodes 2 and the si4§6ﬂj7ihe wring 3 are such that:
wiring 3 <electrodes 2 but it is preferable that: 15 el ectrodes 2
[err] wiring 3 In particular, in the case that: electrodes 2 < wiring 3 not
only is the resistance of the wiring 3 reduced, but also, since the
strength is increased, wring breaks are 20 prevented. In each of

t he above descri bed enbodi nents, in cases where external stress applied
to the solder ball is concentrated in the wiring, the wiring 1is
designed to be curved (or bent) in the planar direction, and in addition
to 25 or separate fromthis, a bent (curved) structure as in the

fifteenth embodi ment is_adopted to eaFyligbodiyent, so t hat




concentration of stress on the wiring is dispersed. In such a seni conductor
device, alnost all steps can be conpleted within the stage of wafer
processing. Mre -41- ~specifically, a plurality of electrodes 2 are
formed on the wafer, and a stress relieving layer 7 is disposed on the

waf er avoiding the el ectrodes 2, and individual sem conductor devices are
cut fromthe wafer after gone through thg ptigess 5 of formng wiring 3
fromthe electrodes 2. Here, for the formhtion of the electrodes 2 and
wiring 3, for exanple, sputtering, etching, or other thin nmetal film

form ng technol ogy: can be applied. For the formation of the external

el ectrodes 5, a solder plating process can be 10  applied. Furthernore,
for the formation and processing of the stress relieving |ayer 7, a

phot ol i t hography in which a photosensitive resin is exposed and devel oped
can be applied. These steps can all be carried out during wafer processing.
In this way, after carrying out alnost all of the steps 15 in wafer
processi ng, the individual sem conductor devices are

FIG.8
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cut. By doing this the stress relieving layer 7, wiring 3, and external

el ectrodes 5 of a plurality of sem conductor devices can be forned

simul taneously. As a result, the fabrication process can be sinplified. 20
In Fig. 20 is shown a circuit board 1000 on which is nounted. a

sem conductor device 1100 fabricated by the nethod of the above descri bed

enbodi nent. The circuit board generally 8sgs|&n organi c conpound substrate
such as gl ass epoxy.- Awiring pattern of, for exanple, copper is
formed on the 25 circuit board to form a desired circuit. The

el ectrical connection is achieved by nmechani cal connection of the wring
pattern and the external termnals of the sem conductor device. In this
case, since the above described sem conductor device has a construction for
absorbing strain generated by -42- differences in thermal expansion wth
the exterior provided by the stress relieving portion, when this

sem conductor device is nounted on the circuit board and thereafter, the
reliability can beF riva.e(g Besides, if apprgppiate attention

88gq 80 . g8
86
78 84
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5. is paid to the wiring of the sem conductor device, the
reliability during connection and the reliability after connection can be
irmproved. It should be noted that the nounting area can al so be reduced to
the area for nounting as a bare chip. Therefore, when this circuit board is
used in an 10 electronic instrunment, the electronic instrument itself
can be nmade nore conpact. Besi des, mﬁt?kp'r?e sane area, greater effective
mount i ng space can be nade avail abl e, d it is possible to design for
greater functionality. Next, as an electronic instrunent provided with this
15 circuit board 1000, Fig. 21 shows a notebook personal conputer. 1200.
It should be noted that the above described enbodi nents apply the present
invention to a sem conductor device, but the present invention can be
applied to any surface-nounted 20 el ectroni c conponent, whether active
or passive. Electronic conponents include, for exanple, resistors,

capacitors, coi ﬁ‘egm Illft rs, filters, tenperature sensors, therm stors,
I S qé&,

varistors, vari esi and fuses. In addition, by using given

el ectronic elenent in place of the sem conductor 25 el enent in the above
descri bed enbodi nents, and by formng the sqqqskind of stress transm ssion
portion as in the above 112 110 :

‘ 160
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descri bed enbodi nents, stress can be relieved by the stress relieving
portion, and wiring breaks and the |ike can be prevented. Since the
manuf act uri'ng method i.s the sane as in -43- t he above descri bed

enbodi ment, description is omtted. -44- 45 CLAIMS: 1. A sem conductor
device conprising: a sem conductor elenent having-a plurality of
etectrodes; an external electrode provi@egd{fthin a region of the

sem conductor el ement for external connéction; wring connected through a
connection portion to the external electrode and electrically connecting
any one of the electrodes of the sem conductor elenent and the external

el ectrode; a stress relieving portion provided on the sem conduct or

el enent ;
‘ aagg!!!!égu?’gg{
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, and a stress transnission portion transmtting stress fromthe external

el ectrode to the stress relieving portion, wherein the external electrode
is.supported with respect to the stress relieving portion and is provided
on an area avoiding on the electrodes of the sem conductor elenent. 2.

The semiconductor device of claim 1, wherein the wiring is provided on the
stress relieving portion and the stressltyéh?n155|on portion is provided in
t he connection portion.. 3. The sem conductor device of claim 1, wherein
the wiring is provided under the stress relieving portion, the conhection
portion is provided to. pass through the stress relieving portion and the
stress transm ssion portion is formed on the stress relieving portion

integrally with the connection portion. 4. The sem conduct or devi ce of
claim3, wherein the stress relieving portion is formed with a thickness to
reach the stress a ss|§§]port|on fromthe wring. 5. The

sem conduct or deV|ce ol ¢laim4, wherein the stress relieving portion has a

groove forned outside of the
P

44
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stress transm ssion portion. 6. The sem conduct or device of claim 3,
wherein the 5 stress relieving portion has a space formed between a
cont act position on the wiring and a contact position under. the stress
transm ssion portion. 7. The semiconductor device of claim®6, wherein the
stress relieving portion is formed wth a thickness to reach 10 t he
stress transm ssion portion fromthe mugyﬁg7and t hen etched from outside
to underneath of the stress transm ssion ‘portion. 8. The sem conduct or
device of <claim 3, further conprising a supplenentary transm ssion
portion provided at 15 | east between a root periphery of the external

el ectrode and the stress relieving portion, and transmtting stress from
the external electrode to the straﬁi’L{E ;1 portlon 9. The

sem conduct or devi-ce of claim8 e~suppl enentary transm ssi.on
portion is forned of a material capabl e of being used for the stress
relieving portion. 10. The senlconductor device of claim1, wherein: the
stress relieving portion includes a first stress relleV|ni7Hayer and a
second stress relieving | ayer for rrq@@n the fir S s/elieving |ayer;

04
~ 202a

196




- 46- the wiring is provided between the first and second stress
reljeving |layers; the connection portion is provided to penetrate the
second stress relieving layer; and 5 the stress transm ssion
portion is formed on the second stress relieving layer integrally with the
connection portion. 11. The sem conductor device of claim1l, wherein: the
stress relieving portion includes a fin@ Afmpess 10 relieving | ayer and
a second stress relieving layer formed orf the first stress relieving |ayer;
the wiring i s provided between the first and second stress relieving

| ayers; the connection portion is provided to penetrate the 15 gﬁygd
stress relieving layer; and t -_§tress transn135|on portlon |nc|4des
first transm ssion _portion foHj :
reIievingF?eh@%g;hjmﬂAgrally Wi t
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portion, and a second transm ssion portion formed on the 20 second
stress relieving layer integrally with the connection portion. 12. The
sem-conduct or devi ce of claim 11, wherein the second transm ssion portion
has a | arger area than the first transm ssion portion, and transnmits the
stréss to the second 25 - stress relieving layer. 13. The sem conduct or
device of claiml1l, wherein the -47- |41 @Sp7transm ssion portion is
provi ded without contacting the connection portion. é. The sem conduct or
device of claim 13, wherein the stress relieving Con has an isol ation

portion for 5 I nhibiting transm ssion of the gtreg Bet ween a suppor t
regi on supporting the stress transm ssioBga@rti on Ang-g|Eonnecti on regi on
in which the connection portion is forned. }15. e sen1cogﬂqytor devi ce of
claim 14, wherein the isolation portlon I s(a grg ’y/ﬂ}”’ 16. = The
seni conduct or ‘devi ce of clai wher NI
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mﬁr?ng has a bent portion formng an enpty portion with the sem conduct or

el esrent .
is injected in the enpty portion.
of- claim 1, wherein:

15

17. The sem conductor device of claim 16, wherein a gel

mat eri al

18. The seni conductor device

the stress relieving portion includes a first stress

rel+eving |layer and a second stress relieving |layer formed on the first

stress relieving |ayer;
20

_ the wiring inc
bel ow the first stress relieving

formed between the first and second stress relieving |ayers;

el

g first wiring portion forned
and a second wi ring portion
t he connection

portion includes a first wiring connection portion penetrating the first

stress relieving -48-

. 49 | ayer and connecting the first and second

W ring portions and a second wiring connection portion penetrating the

second stress relieving |layer and connecting the external

second wiring portion,

el ectrode and the
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e

and the first and second w ring connection portions are di sposed on

di fferent planes; and the stress transm ssion portion includes a first
transm ssion portion forned between the first and second stress relieving

| ayers integrally with the first wiring connection portion, and a second
transm ssion portion forned on the second stress relieving |ayer integrally
with the second wiring connection port|i6)try E? The sem conduct or device of
claim1l1, wherein the wiring is brought odt fromthe external electrode
substantially at right angles to a direction of generation of the stress.
20. The sem conduct or device of claim1, wherein the stress transm ssion
portion is forned at a position outside of the connection portion. 21. An
el ectroni c conponent conprising: an electronic elenment having a plurality
of electrodes; an external electrode for external connection; wring-

el ectrically connecting any one of the el ectrodes of the el ectronic el enent
and the external electrode; a stress relieving portion provided on the
electronic element; and a stress transm ssion portion transmtting stress
fromthe external electrode to the stress relieving portion, at a position
outside of an electrical connection portion of the external electrode and

the wring, ' Frl (5. 22()




Sl

wherein the external electrode is supported with respect to the stress
rel.ieving portion and is provided on an area avoiding on the el ectrodes of
the electronic element. = 50 22. A nmethod of making an el ectronic
conponent conprising: a step of integrally formng a plurality of

el &ctronic elenents in substrate form steps within a stage of processing
in substrate form -the: steps |nclud|ng ”27 gpyof formng a . plurality "of

el ectrodes on each of the electronic eIe ts in substrate form a step of
providing a stress relieving portion on the electronic elenents in
substrate form avoiding the el ectrodes, a step of forming wiring fromthe
el ectrodes and a step of providing a stress transm ssion portion
transmtting stress froman external electrode to the stress relieving
portion, at a position outside of an electrical connection portion of the
wi.ring and the external electrode, the external electrode supported with
-respect to the stress relieving portion and provided on an area avoiding
the el ectrodes of -the electronic elenments; and a step of separating the

el ectronic elements in substrate forminto -

FIG.2]
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i ndi vidual el ements. 23. A rreth d onductor devi ce
conprising: a step of {ﬁ\@ $ H!ﬂ HWBIWMEW odes on a wafer; steps
e *

within a stage of wafer pr S,SI ng, steps isncludi
a stress relieving portiofion the wafer avoiding the

REPLACERERT SURET)

formng wiring fromthe el ectrodes, and a step of forgimg a stress
transm ssion portion transmtting stresd5from an extefnal Gehety d8dth |

stress relieving portion, at a position outside of anfellectrical conngc}fion

portion of ¢hAIMSS:i ng and the external electrode, thefexternal electrodg
supported with respect to the stress relieving portio

area avoi dlfﬁg ”)ftsg{rﬁgétﬁaﬂﬁbr Mﬁég hﬁ&n%f?grs]epar ating the vvaf er into

i ndi vi dual

€l enen

he net

g a sem conduct or devi ce of

claim 23, wher eigdisemicSridtitiorslemenit Hapving egplurality rof efeoteddesyi ng portion

Is carried out after the step of formmg—TtHhe erln

((

and a step form ng

a groove by etctithg external selestrode| iprovidedowithii o@ siragios e ess
transm ssion pordlon % ebt QleHienPfir’bfternal connection;

wiring connected through a connection portion to the external

electrode and electrically connecting any one of the electrodes of

the semiconductor element and the external electrode;

a stress relieving portion provided on the semiconductor element;
and

a stress transmission portion transmitting stress from the
external electrode to the stress relieving portion,

wherein the external electrode is supported with respect to the

. 3 3 - I3 . 3 <
stress relieving portion and is provided on an area avoiding on the

electrodes of the semiconductor element.

~ The semiconductor device of claim 1, wherein the wiring -is

provided on the stress relieving portion and the stress

transmission portion is provided in the connection portion.

The semiconductor device of claim 1, wherein the wiring is
provided under the stress relieving portion, the connection
portion is provided to pass through the stress relieving portion
and the stress transmission portion is formed on the stress

relieving portion integrally with the connection portion.

The semiconductor device of claim 3, wherein the stress relieving
portion is formed with a thickness to reach the stress

transmission portion from the wiring.

qgo4°\'fz-
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the step of separating the wafer. 25 Ki fiira; 560 icomiugt oy
device of claim23, wherein: the st el)lmmlllwmmﬁlﬂwﬂzt régg?’ ‘e‘LJegawggﬂ‘:_P'
portion is carried out after the step*ofciormmgsthe wring; and a step bf
etching the stress relieving portion to under the stress itrarfsii $$i oa?>
portion is perfornmed before the step of separating the wa'}fer. 26. The _ i
met hod of making a semiconductor device4® claim 23, further conprising a
stet)_ of ]E)rovi di ng ahnateri al capabl e of being used for the stress.reli-eving
portion fromover the stress relievin ortiqQn to at |least a root perjpher

of the extdayer aadeconnqret,mgdhﬁdinﬁt@rgdj gsp@ﬂdﬁmwg Mﬁ@ﬂfﬁ%‘gﬁ ﬁﬁ%ﬂ%ﬁ, d

bef h f ing.: : Lr i - hay]
e conducr B iae R eriof pofied i Shvipt i sbedid e Rdiomie Iyl
a desired vind cbriddtiig) the éfterdl eldtrede drith thet s¢quald evieitty pdetion, t he

sem conductor device is connected to the wiring pattern. 28. An el ectronic
instrument ardithe fivet @nd secondawiripg eonmegtion portions are disposed on

different planes; and

the stress transmission portion includes a first transmission
portion formed between the first and second stress relieving layers
integrally with the first wiring connection portion, and a second
transmission portion formed on the second stress relieving layer

integrally with the second wiring connection portion.

\/.
19. The semiconductor device of claim 1, wherein the wiring is
brought out from the external electrode substantially at right angles to a
direction of generation of the stress.
20. The semiconductor device of claim 1, wherein the stress
transmission portion is formed at a position outside of the connection
portion.
21. An electronic component comprising:

L an electronic element having a plurality of electrodes;

an external electrode for external connection;

wiring electrically connecting any one of the electrodes of the

electronic element and the external electrode;
a stress relieving portion provided on the electronic element; and
a stress transmission portion transmitting stress from the
external electrode to the stress relieving portion, at a position outside of
an electrical connection portion of the external electrode and the wiring,

wherein the external electrode is supported with respect to the

stress relieving portion and is provided on an area avoiding on the

electrodes of the electronic element.




* c L M H %

50

22. A method of making an electronic component comprising:

a step of integrally forming a plurality of electronic elements in
substrate form,;

steps within a stage of processing in substrate form, the steps
including a step of forming a plurality of electrodes on each of the

electronic elements in substrate form, a step of providing a stress

relieving portion on the electronic elements in substrate form avoiding

the electrodes, a step of forming wiring from the electrodes and a step of

providing a stress transmission portion transmitting stress from an
external electrode to the stress relieving portion, at a position outside of
an electrical connection portion of the wiring and the external electrode,

—

the external electrode supported with respect to the stress relieving

portion and provided on an area avoiding the electrodes of the electronic

elements; and

a step of separating the electronic elements in substrate form into

individual elements.

23. A method of making a semiconductor device comprising:

a step of forming a plurality of electrodes on a wafer;

steps within a stage of wafer processing, the steps including a

step of providing a stress relieving portion on the wafer avoiding the
electrodes, a step of forming wiring from the electrodes, and a step of
forming a stress transmission portion transmitting stress from an
external electrode to the stress relieving portion, at a position outside of
an electrical connection portion of the wiring and the external electrod::_,_

the external electrode supported with respect to the stress relieving

portion and provided on an area avoiding the electrodes; and

a step of separating the wafer into individual elements.

24. The method of making a semiconductor device of claim 23,

wherein:
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the step of forming the stress relieving portion is carried out after
the step of forming the wiring; and
a step of forming a groove by etching in the stress relieving

portion outside of the stress transmission portion is performed before

the step of separating the wafer.

25. The method of making a semiconductor device of claim 23,

wherein:

the step of forming the stress relieving portion is carried out after
the step of forming the wiring; and |

a step of etching the stress relieving portion to under the stress
transmission portion is performed before the step of separating the

walfer.

26. The method of making a semiconductor device of claim 23,
further comprising a step of providing a material capable of being used
for the stress relieving portion from over the stress relieving portion to
at least a root periphery of the external electrode, to form a
supplementary transmission portion, before the step of separating the

wafer.

27. A circuit board having the semiconductor device of any one of
claims 1 to 20 and a substrate on which a desired wiring pattern is
formed, wherein the external electrode of the semiconductor device is

connected to the wiring pattern.

28. An electronic instrument having the circuit board of claim 27.
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