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1 DESCRI PTI ON ELECTRONI C BOARD AND MANUFACTURI NG
METHOD THEREOF, ELECTRO OPTI CAL DEVI CE, AND
ELECTRONI C APPARATUS 5 Priority is clainmed on Japanese
Pat ent Application No. 2005-205464, filed July 14,
2005, the contents of which are incorporated herein by
reference. TECHNI CAL FI resent invention
relates to an eIectroniEb%%éggﬁgﬁapnanufacturing

nmet hod thereof, an electro-optical device, and

el ectroni c apparatus. BACKGROUND ART In recent years,
mniaturization and densification of the packagi ng of
15 ddhcHHaYEE SOARDIAND MANBEAGT ERING VST HODTHEREOF,
m ni aturization and higher functionality of

el ect r BhECTRERAPEIUAL DINECEe ANTDEDEY TRONIO ARFAT ATIGS
resi stances using polysilicon on sem conductor
elenents is a well-known exanple of this case. For

i nstance, the technology for form ng resistance using

20 Yep 3L L L BBUPRL AR L Db OHEIG B
RSSO SHR SR RSl b 7L "

resi stance section by applying and curing resistance
paste by the thick filmformation nethod in a
rearranged wiring section on a seni conductor el enent,

has been di scl osed i n TEGIdItaseFIRIdxani ned Pat ent
Application, First Publication No. 2003-46026. Wen

per f ofhE pagsehipesanagelaR td £ cléddnidWatd 1 HhFturing method
passive el enents such as 25 a resistance installed on

thereb1B blodhBophillf dEBEL ShADRENYAL HiSahas, 0 be accurately

controll ed. wever, 1t Is to ensure the
requi red accuracy in the art nentioned above, and

BACKGROUND ART
In recent years, miniaturization and densification of the packaging of
semiconductor device are being demanded with the miniaturization and higher
functionality of electronic apparatus. The technology of integrating resistances 'using

polysilicon on semiconductor elements is a well-known example of this case. For

Instance, the technology for forming resistance using polycrystalline grain boundary

doped with impurities in polysilicon has been disclosed in J apanese Unexamined Patent
Application, First Publication No. S58-7848. Also, the technology for forming a
resistance section by applying and curing resistance paste by the thick film formation
method in a rearranged wiring section on a semiconductor element, has been disclosed in
Japanese Unexamined Patent Application, First Publication No. 2003-46026.

When performing impedance control and the like using passive elements such as

a resistance installed on a substrate, the resistance value has to be accurately controlled.
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resi stance sections with high reliability cannot be
obt ai ned. Moreover, an independent process is
necessary to formthe resi stance section, and the
problemin the art nmentioned above is that
productivity decreases. 5 DI SELOSURE OF | NVENTI ON An

spects of the invention is.to
PR, B0 4 IO AR B e it i Bt 8 e b, and
thereof , an el.ectro-qptj.cal device, and an electronjc
rEdIcR b Ons At hisfmastiRsli cgrngs bacBlainede PMapatenipandependent
sections to be forned easily. 10 An el ectroni c board
PERRCEEY inARF Sty Ehfoamiletesistanecssciiony end iherproblem i gs:artamentioned
substrate; and a wiring pattern provided on the

abossis that prasinctitipvdengasespart that forns a resistance

el emrent, the part having wiring specifications that

are different fromthose of other parts. In the

el ectronic board, a resistance el enent can be easily

formed by varyin bl 7 L ions of a part

of the vviyri ngypatgtfgisgjlé%\%gk‘gggfﬁ\i&Fgﬁ@ance val uepof

t he rt . 15 becones hi gher. conpared to that of other

par t oA B ATAgR SO0 PR G AUT PB e Hbelggtiomiggpoard

ag(i:\tter n, therefore, an independent process for formng
Wapgpctueng method shareof, & dparerontis iasearslbmanlsciromiviapparatus

the decrease in productivity can be avoi ded. By

thatipnables highlhaconiaté regismpecietiiamtto basorafedtehglywi ri ng

pattern, a resistance elenent of the desired

resi shapketrydt bard Abcdd@ing & £E§Qs-£eétrbf EREnGfRh i Udes: a substrate;
board, the wiring pattern may 20 be connected to can

akiEa A ; ' I nal (such
e RPN SR P R R SR Yl P R nce
t [ ard,. .the W.rirn tter an pe onnect ed
ofFEE S Pt R BE Surh i e QB BBt B i ot piver paces.
t he :[I%itronic_boar , the wring pattern may be .
connefRPIPEranimbased, g redstance elarens g beorrsiby praad by varying the
external termnal (such as the Wafer Level Chip Size
wiswigsRefali¢apused 4 parpef the sfidngptiern such iwt elresistanenvalue of the part
board, a width of a part corresponding to the 3
becomes higher compared to that of other parts.  This resistance element is formed by

th.e wiring pattern; therefore, an independent process for forming a separate resistance
element is not necessary. Thus, the decrease in productivity can be avoided. By
adjusting the wiring specifications of the wiring pattern, a resistance element of the
desired resistance value can be formed. In the electronic board, the wiring pattern may
be connected to can be an electrode section and an external terminal (such as the Wafer

Level Chip Size Package (WFCSP)). In the electronic board, the wiring pattern can be

- connected to an electrode section or a connection terminal.  In the electronic board, the

wiring pattern may be connected to can be an electrode section and an external terminal
(such as the Wafer Level Chip Size Package (WFCSP)).

Preferably in the electronic board, a width of a part corresponding to the
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resistance elenent in the wiring pattern differs from
that of other parts, or a thickness of a part

corresponding to the resistance elenment in the wiring
pattern differs fromthat of _other parts. Preferably

in the el ectronic board, a nuhber of | ayers of a part
in the

' B 1 resi.st ance el e t .
TGRSR b wittnd b S R 0T DbHr s ehickpess ofa
this C%ﬁ y@ngn pftanrmtheafLmt

D3 CPRFRORRGe Lo 68%%31%513 cgient ingthe wiringoppepditlens from that of
formed on the first pattern with a material different
ofhegpitihat of the first pattern, and wherein a part of

the second pattern corresponding to the resistance

el emeRteferalyly hathe cldvaenicbenmly & dumbér dftiyeremif fa@ioaki@Rding to
by renoving a part of the second pattern by 10 etching

tle regiftendel d@nerd ik ﬁ}‘éivﬁﬁﬂ? patceh ANBDI1BIR 1Rl of &ﬁer&]aﬁﬁt In this
pattern can be forned Tocally in the wring pattern.

| ' [ hat suits the second
oy e R B ATl SULOOPRE ek Zind {RroRbi b B e Brtom
iy, | his case, the.first pattern should

f%ﬁ%%‘ ob 1 f}]fsfu%af%lﬂ b abﬁgﬁt%lnﬁlrﬁ’cf%r% Frogp thet thefigsepattern, and
é%%istance val ue than that of the material of the
WagE g IPaLek the secopd paitera seirgspondieg todhe sasistanee elemmpithay have
with a large resistance value 15 can be easily
b¢eramdveder dh ehisbinfigurativhebyelemovingni partafalickecéfEpattern by

resi stance elenent is sealed by a sealing material.

etélsing of ghUikt, a tebiStah@S¢1emanG8adelof R Nrst SattBfri0daf Bk §8meANGkally in
corrosion and short circuits are prevented.

UEVEBE il o 00 SHESHLON B kB 8L 3L oy

el enment shoul

' I . As lt, . the d dat i [
ST BBl rerfS 8L byl SRS S Pl e
R fHTY G formit By @l mathorlareer elstaost (Eluseahat pthe material

connectjon termnal is a bunp electrode that has a
ofitheseqondpattent. whi aresult, theresistance demerivitli slacgrvesistandeyvalue
the wiring pattern. As a result, the resistance
caplbe wasily foamedoe f ormed near the bunp el ectrode;
therefore, the 25 shortest route between the bunp
el gctl’mfekebgrrid thdEedtRAHRRE thee 5B daRe$s &bfcdb)edealing
an
material.  As a result, the resistance element is protected, and corrosion and short

circuits are prevented.

Preferably in the electronic board, the resistance element should preferably be
formed on a stress relaxation layer.  As a result, the degradation in reliability and life of
the resistance element can be inhibited even if thermal stress is applied to the substrate.

Preferably in the electronic board, the connection terminal is a bump electrode
that has a resin core of which at least a top part is covered by the wiring pattern. As a
result, the resistance element can be formed near the bump electrode; therefore, the

shortest route between the bump electrode and the resistance element can be attained and
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4 the wiring can be reduced significantly. Preferably
in the electronic board, a sem conductor elenent is
provi ded on the substrate. Therefore, the shortest
route between the sem conductor elenent and the
resistance el enent can be atthined, and the wiring can

tl 5 1n this case, swtching
di?Ele"“rﬁﬁ%t suc &%{& lﬁgl %r%ﬁgr formed by wiring pattern on
the acgtive a sem conductor chip with built-in
seni o BFRITIEPN SRRSO i HgAIled SERICORRICHE Flomont rpgevideton the

be used _as the sem conductor elenment. In the

spbsiater oriherefisasthe shgtestyente boiveben ther seatiemdn¢tonelymére and the
provided on the substrate. That is, a not-installed
Iesitanco ituenocancieatminid, dndithd Wiingrae be fdilc&VEMiAEM N
the silicon substrate condition, my 10 be used. An

letheciase sopiching et SRhAS ﬁﬁﬁs‘i‘:it&gfo}tﬁe@ bitle ﬁ%ﬁn @t gctlve

the invention'includes the el ectronlc boar

aRBQY Semil cﬁlc%?%ﬁ@%}%eﬁﬁﬁ% Q%rﬁ'x%m%i: ﬁ {%\%g cti or the active

anot er aspect 0] I nventi on

oni ard or the el ectro-op deV|ce
afba 6t b e Bmiconiticiaepentr; B efeeeese bosmd, no

el.ectro-optical device and el ectronic 15 apparatus
sqrgiepReICtsy elsment pay be proxided oa dhessubsieate.c| Brag s, 8 noimstled
formed; noreover, efficient manufacturing of

seghieedugton pleincat, faﬂenstme,amd eebeotid rthe sitipagubbtde condition, may
wi thout decrease in productivity can be realized. An
betgedt roni ¢ board manufacturing nmethod according to

further another aspect of the invention includes:

for m Qg ecRci- b H@sﬁ&eeefdao%fh ao%ﬂ@@&f %égct o?ﬁn% 1n enEn 1 %ﬁﬁldes

20 resistance elenent 1 n
ek BB pOR e A SD TR H eﬁ%&rixé’ﬁfnaﬁ%tﬂﬁicﬁdmg to further
nuf act urJ nmet hod, i stance el ement. can be
”Bger PP BB Faing e B eleqironin qogae the dertioomsicalidevic

part of the wiring pattern such that a resistance

m%ﬂoaéd ahovehe A arresulie bighabality glestro-optipal device and dedtronfc

ot her parts. This resistance
apparatus formed by highly accurate resistance elements can be formed; moreover,

efficient manufacturing of electro-optical device and electronic apparatus without
decrease in productivity can be realized.

An electronic board manufacturing method according to further another aspect
of the invention includes: forming a wiring pattern on a substrate; and forming a
resistance element in a part of the wiring pattern, the part having wiring specifications
that are different from those in other parts.

In the manufacturing method, a resistance element can be easity formed by
varying the wiring specifications of a part of the wiring pattern such that a resistance
value of the part becomes higher compared to that of other parts. This resistance

clement is formed by the wiring pattern; therefore, an independent process for forming a
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25 elenment is fornmed by the wiring pattern; therefore,
an i ndependent process for formng a 5 separate

resi stance elenent is not necessary. Thus, the
decrease in productivity can be avoided. By adjusting
the wiring specifications of the wiring pattern, a

' { the desitred. resistance val ue.
ST LA oo SIATAT 8l necifrdle: PR RERER P ittty canbe
Wi ring patf.ern can be connected to an el ectrode
e o PEPES g R b g PG ieAioas of 1A vgring Battem, a resistance

nuf acturi ng nethod, the wiring pattern may be
ei%ﬁ%ef thg desired apsigenca yalok sen bothemed.e clni thnmanefactnring method,
external termnal (such as the Wafer Level Chip Size
tiRawkingpattBCSPP} conrered ¢ abdlyctiode sbeioman dfcasiddtibmrminal. In
nmet hod, the form ng of the resistance el enment includes

theaﬁmujfmmdeﬂéﬁlo@,fth& BRinM fattBth AR bEEdhnbaed REcalibd bl eRbtrode
thi ckness direction. Preferably 1n the manufacturing

OB HAAHA %ﬁ Bfeitfal ﬂeﬂﬁin%ﬁ&r 4 ¢ 0 gfetr f[je{/étClﬁ}?ré%ee Eﬁclia%g (WSP)).

a second pattern, the secon ern fo

first ttern with a.material different fromthat of

the fPEEFagT it Bempandfistuime mithod e Tomhing 9 tismresiignce clement
.resistance elenment conprises renoving a part of the
INCASHEFMOYIReet park of the sidrgPpatigrn i thhwidtk of thickness direction.
elenment. In the manufacturing nethod, by renoving a

part Beferdtdy setho muhnpfittueing nieyhoel; theiwiging pattdie had 4 Ket patern
resi stance el enment nmade of the first pattern can be
afcoa s8eond pareld, Yhd gecbiiBpatier BemdPoPMtREthatBh Wit £ttt
an etching material that suits the second pattern,

digfetent HBS AR fu@?]%étl%ﬁf,‘ A PRnEGid tﬁg%é'rﬁg?égé%{e %e%séaﬂce element

this case, the first pattern shou

[ . terdal wt | arger resis ce val ue
TR renXit IR P petand pfher e HElsmtyhog e Pe sl lgmen.
result, the resistance elenent with a | arge resistance
In/af manifarfupee @&E}qdya'glf BrIAvARe 4 part olhorreandipatisrn Ay etching or the
Jrethod, further includes sealing the resistance
likg, @ Fesiangf elemgnt madesefithe firpt pattesn aul be fasmed loeallyf in, the Wering
resi stance elenent is protected, and corrosion and
pagtanr t Byi seleoting an etching weatdriadi thaThigtsniense amt prtienq onBtth@gkcond
may include: formng a protective filmon the wiring
pap@intcan be réneledeaBiy. Ndn tHecaRs ahefitst Yaitdrh S0l dpRILrIE Be formed
of a part of the wiring pattern and

by a material with a larger resistance value than that of the material of the second pattern.

- As aresult, the resistance element with a large resistance value can be easily formed.

In the manufacturing method, further includes sealing the resistance element with a
sealing malerial. ~ As a result, the resistance element is protected, and corrosion and
short circuit are prevented.

The manufacturing method may include: forming a protective film on the wiring
pattern; and removing the protective film in.an area of a part of the wiring pattern and
forming an opening, wherein the forming of the resistance element comprises removing a

part of the wiring pattern through the opening.  As a result, during the deposition of a
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form ng an opening, wherein the formng of the

resi stance el ement conprises renoving a 25 part of the
Wi ring pattern through the opening. As a result,
during the deposition of a 6 protective filmfor
providing a solder ball for i stance i f an opening

tance emen oget her .wi an

Ea etV 3 B B e Bl e n ppeibipy sesgance
i é; pathern can be reaned t hr ough themgfenln
S1G1ent Reores togefherevigh angneringtipemcepnertion tgrpineleand i fpatt of the
can be forned easily and there is no need to use a
V@Eb&?ﬁf‘?@ pioesarsiofvert thr@ighdhadpregingrfonthe mesigjarfce eleaent, then a
resi stance el enent. BRI EF DESCRI PTI ON OF THE DRAW NGS
rgsis@inte eenenseinarEbintediiasiy agl thbrews AQnéed th 4k &sephdasd @beess for
di spl ay device, which is the first enbodi nent of an
f@hﬁﬁgﬁ@oﬁ&iﬂgﬁ Bt a A8%kmBe citefl G 2 s an expl anatory
drawt ng of the mounting construction of a

sem conductor device in the liquid crystal display

device. FIG 3 is a perspective view of the

sem conduct or ' | G 4A and FI G 4B _are expanded
views of the pﬁ#ﬁﬁis@ﬁrﬁﬂpﬁﬁg E RRAWINRSuCt or

device. 15 FIGS. 5A, 5B, 5C, 5D, 5E, 5F, and 5G are

pr oc eBK: éﬁ%%\ﬁcrhgglaﬁfeﬁra@mg ﬁlomm@a hmad cs@tail displdpdeore, which is
devi ce manufacturing nethod. FIGS. 6A, 6B, 6C, 6D, and
theHirstrembpdidoes of akr elettrgsptical deiqel ai ni ng t he package
manufacturing nethod. FIG7 is a cross section view

showi FIgs. 21 SXpRIneroff diReHd 414RL hBtn@ie édﬁ@m?c%loﬁ%? age.

FIG8 is a perspect|ve vi ew show ng an exanple o

s&h@&{@%} evqpeoig 1dF1ly9a f“ﬁlng ELG 9B are plan views

sovvlngt eexan'p ron"of the
resi
SIEI?‘j'ng isa perspectlve view of the semiconductor device.

FIG 4A and FIG. 4B are expanded views of the terminal parts of the
semiconductor device.

FIGS. 5A, 5B, 5C, 5D, 5E, 5F, and 5G are process drawings. for explaining the
semiconductor device manufacturing method.

FIGS. 6A, 6B, 6C, 6D, and 6E are process drawings for explaining the package
manufacturing method.

FIG. 7 is a cross section view showing an example of modification of the

package.

FIG. 8 is a perspective view showing an exarnplé of electronic apparatus.

FIG. 9A and FIG. 9B are plan views showing the examples of modification of
the resistance element.

FIG. 10A and FIG. 10B are plan views showing the examples of modification of

the resistance element.
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FIG | OA and FIG 10B are plan views show ng the
exanpl es of nodification of 25 the resistance
elenment. 7 FIG 11 is a drawing for explaining the
met hod of making fine adjustnents to the resistance
value. FIG 12 is a draw ng shbwi ng the rel ationship

bet we t r e-and . resistance val ue. 5 BEST MODE
FoR Ches d et FRuiekiRee SRS oifking e st o he
Igﬁgsent jnvention are described below referring to the
WHJEFromFIG 1 to FIG 12. Electro-Optical Device
10 FIG 1 is a schematic drawing showing a |iquid
cryst A1Gdi2dpr dipvdes shosvingwhic ¢elatienshipHetwéangemperhtod andnt
of an electro-optical device of the present invention.
refjsgance vhlwst rat ed |iquid crystal display device 100
includes a liquid crystal panel 110 and a
sem conduct or device 121. |If necessary, accessory
menbers (not shown in the draw ngs), such as

pol ari zin ' | may

be appr op??éa&t%@[)ﬁ EQR?]@W&@?’& @fﬁ)g ﬁ?%m%ﬁ@@gal

panel 110 jn Iudesf ubstrates 111 an 1#2? de of .

1 ass T o pRdIERS of it prestplintential areidesiifhied beow wearing to the
each other, and are stuck to each other using sealing
rRdtiags flam i@ k&IGi ke, not shown in the draw ngs.

Liquid crystal (not shown in the drawings), which is
made Blected-Opticd-Mxpidecal material, is seal ed between

the substrate 20 111 and the substrate 112. An

el ectFlaH e isld dchemaRélgra®iin hbhi’f[%‘»@ ich i
as IndiumTin Oxide (I 'I% i's o@ggkﬁ@ﬁ%ﬁ%ﬁﬁgﬁ%%mcms

the Wr§tR6moRimd? 81 SHOSIH AL Fickildevidbr rtrlgé oﬁggne&l? ﬁlgeli:llt%b%? The

facing the electrode 111 a 1s tor nner
iR aF ﬁqlﬁa c}'yr:}Fal 81%}915&%7 Elgx}icee 100 includes a liquid crystal panel 110 and a

o

semiconductor device 121.  If necessary, accessory members (not shown in the
drawings), such as polarizing plate, reflecting sheet, and backlight may be appropriately
installed.

The liquid crystal panel 110 includes substrates 111 and 112 made of glass or
plastic. The substrates 111 and 112 face each other, and are stuck to each other using
sealing material and the like, not shown in the drawings. Liquid crystal (not shown in
the drawings), which is made of electro-optical material, is sealed between the substrate
111 and the substrate 112.  An electrode 111a made of a transparent conductor such as
Indium Tin Oxide (ITO) is formed on the inner surface of the substrate 111. An
electrode 112a facing the electrode 111a is formed on the inner surface of the substrate
112. Elecirode 111a and electrode 112a are disposed perpendicular to each other. The
electrode 111a and the electrode 112a are each led to a flared section 1117, at the end of

which electrode terminal 111bx and electrode terminal 111¢x respectively, are formed.
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112. Electrode 111 a and el ectrode 11 2a are di sposed
per pendi cul ar to each other. The electrode i | |a and
the electrode 112a are each led to a flared section
| 11T, at the end of 25 which electrode term nal 111bx
and el ectrode terninal | 11 ¢k respectively, are
: | 11d is..f ear e e .of .

TR 34 1R Mo el v e 4 ure i ot ) P il d 1 i

ordred within its end. A sem conductor device 121 is
a&%&ﬁ%@@"@ﬁmPﬁﬁe iared section 111 T through sealing
resin 122. The sem conductor device 121 is an | C chip

for désemigpndpeor deyised 21 5s moyripd pn thedlarett sepeen t HA through
liquid crystal panel 110, for instance. Multiple bunp
sedlisgtresonl €22, ( riite ssintnandiatorttdeeicd rlaliiNgsiC i fdrQivheg thdliquid

t he under surface of sem conductor device 121. These

cbua thatd@ves ARSIGiid ¥BAM] SRRNERE &8 ibRaricBe Bﬁﬂt{ﬂl@ﬁi‘lﬁP llljc_cl_trodes

Ib?, 111 cx, and 11°Tdx on t he fllared section
bt shéie B e ﬁ%ﬁ“‘@%ﬁ%&%ﬁ@f’gf‘@%ﬁ # e BRohdiror gpvice
. : 111 o : . (
12]'F T buthd Getrnovall Boiar 018 Moty B8t T eaand 111dx
Q

connected to each of the wires (not shown in the
ogfhefiaseksectionitTied in the flexible wiring substrate

123. Control signals, imge signals, power source

vol t afydlenible whinglsuksrager B398 ppiunted ohahd input tegninal 111dy formed
termnal 111 dy through the flexible wiring substrate

ol &3 dutep g6 thellputiRire AT 1MBrovicH A lafisb®dpi€l Edndubivd Mg 15,
crystals in the sem conductor device 12pl are

Tﬂ@ﬁﬁﬁ%ﬁﬁiinalaﬂq dy ﬁ%ﬁdﬂi%gl?%%ég@ﬁé %flé}p& tlaé {évﬁgés &grﬁ shown in

crystal panel 110. Accor I qui

[ . ' -100 of ..t he. present e di pent . . .
uE SRR SRR S, B S B L IR eeate e
.vol tage between the el ectrode 111 a and the el ectrode
Sigtis, PPWPLIRYFerIRYagsand btk are surmdiprl de thenput fereingl § L dy
crystals in 20 picture elenments of the two facing
thgquigh theodradble wiring substrate 223 ram the onteider drésretséghalsridr divghg the
can be nodul ated. As a result, the picture elenents in
cryfids in deisemivoyditctir devinel2141@ geadrated, and these are supplied to the
liquid crystal panel 110.
According to the liquid crystal display device 100 of the present embodiment
configured as mentioned above, by applying appropriate voltage between the electrode
111a and the electrode 112a through the semiconductor device 121, the liquid crystals in

picture elements of the two facing electrodes 111a and 112a can be re-oriented and light

can be modulated.  As a result, the picture elements in the liquid crystal panel 110 can

. form the desired image in the display area in which the elements are arranged.

FIG. 2 is the cross sectional side view at the H-H line in FIG. 1. His an

“explanatory drawing showing the mounted construction of semiconductor device 121 on

the liquid crystal display device 100. Multiple bump electrodes 10 are installed on the




10

15

20

25

formthe desired inmage in the display area in which
the elenents are arranged. FIG 2 is the cross
sectional side viewat the HHline in FIG 1. It is
an explanatory draw ng show ng the nounted
construction of sem conductor? device 121 on 25 the

l:qui d.cryst.al display device 100 [tiple bu .
PR statlBhmink e Gk b sePin BT dewice 121 as
under I f c%_shomn i.n_the drawi ng) of the ) )
SAQHR et ‘g? qatAnds of whichare wiieat Gondwgtige gontagtavitly igpminals

ends of which are in direct conductive contact with

1§ Bpnandall1$dx afithe bybstinte 111. | Oyredfsedling resito$22 mbde dflalresin, such as

Cured sealing resin 122 made of a resin, such as
thdnabsatied tesingis filed arouhd tHe dohaabtie euimdctipasts BaRdcickiMmals

contact parts between termnals 5 111 bx and | | |cx,

1876k dolder 1 AT Bn IR Pufrpd8&trbles 1071 St Enbodi ment  Next,

the term nal construction of sem conductor device 121

as th?hﬁ&?ﬁ&@%ﬁ&ﬁ board related to the first

enbodi frent i escribed below FIG3 is a parti al
perspgctiye view showi ng the construction gn the side .
of ¢ hBee e Jerminl £aREHOR HeSCqRsAMSBHER ASvse 128 atth destronic
121 on which termnals are forned. The sem conduct or
berrd irelated s thadiystismbodisrent isteserihed balow. CFEGi Jpis dpiastiahgerspective
picture elenments of a liquid crystal display device,
vigmtshowirigt the amtstruetiion the eids oflthe aetigciurfot 6f the kébidbhductor
(integrated circuits) of wiring connecting electronic

dSH&ENt & WhicKWrinidlSare &Gl ONi ¢ el ements such as thin
filmtransistors are forned (none of which is shown in

15 t i e c ds Lectraode .
secti ey Atdddor i B Ty B AR E R AP UG RRE pigure
BB BB v Rl isBloy SR i oo esrioqgude clecronic

.el ectrode pads are drawn fromthe electronic el enents
CIFrHE (1Btcerpted atruits) gh aviripg gonneeiing ¢legiroais elsmenthey multiple

el ectrodes of the electronic circuit. On the inside of
eledieondd demerdsisuch@s phul fitowraBsistorsare Fremad (ione of whickde sHRdn in

a, resin protrusion 12 is fornmed as a conti nuous
the drawings).

Muitiple electrode pads (electrode sections) 24 are aligned along the longer side

of the active surface 121a of substrate P in the semiconductor device 121 shown in FIG. 3.
These electrode pads are drawn from the electronic elements mentioned above, and they
function as external electrodes of the electronic circuit. On the inside of the electrode
pad row 24a in the active surface 121a, resin protrusion 12 is formed as a continuous
straight shape extending along the electrode pad row 24a. Furthermore, multiple
conductive films 20 are formed as wiring patterns (metallic wiring) connecting the upper

part of the resin protrusion 12 and each electrode pad 24 extending from the surface of

each electrode pad 24 to the surface of the resin protrusion 12. The bump electrode 10

includes resin protrusion 12 as the core and multiple conductive films 20 disposed on the
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strai ght shape extending along the el ectrode pad row

24a. Furthernore, nultiple conductive filnms 20 are

formed as wiring patterns (nmetallic wring) connecting

the upper part of the resin protrusion 12 and each

el ectrode pad 24 extending fi®mthe surface of each
trrode pad 24 to the surface of . the.res| ) .

ST B r sl ot e eRRSRE shomait Tt Punsis prataisipn 12

.protrusion 12, s%ghe core and nul tiple conductive )

15 3Tapgespn eéﬁ%%‘e taeelesiEndepad gow 2de heweverethe gesimprotrusion 12

protrusion 12. In the exanple shown in FIG 3, resin

iy Seragiangad athe putside o thyedectde bl ioms2dde of t he

el ectrode pad row 24a; however, the resin protrusion

12 nBlG BA ad FRIGHRIsiow thh @onfihishtitt «Ffthd MBINGJaRGI AR electrode

pad row 24a. FI G 4A and FI G 4B show t he configuration

10f Fie 4m8i &e%ﬁfa&geﬁfplm%&(ﬁ%{ﬁ?ﬁ%ﬁgﬂﬁ%@%ﬁd’él \ghigégl? I$ 4B isa

the enl arged plan view arou ectro
' A . AB. | ' | side vi t th
o B B ioe BRI G 3 and FlG 4,
Itipl | ectr od 4 made, of duct |
Tt or B3 BER THG. 50 BAFIC 4Py BT e At emadare

peri pheral edges of the active surface 121a of the
c@WxFiTaded sueheas Aleart 2tranggsiandi fommddon thfe penipRGabmiges of the
an 10 electrical insulating material such as SiNis
adtioe medacast 2da pf e sahicusddcayaleviat 12DV eA phddBratige iy 26 made of an
surface of the sem conductor device 121. An opening

clé@dcdl AinduliffinD fdriaR bihcAis SN R fodBed & 4 AOMREAVORYLNE over the
surface of each electrode pad 24. An organic ' resin

i Lvioni | : o
ctivh BhE R sch@obiiditace Tolt  AndPetln? 256 Fitne passivesign film
her

I re surface.or par of of her, than .the openin

264 tf{"ﬁneedp"&s@? 5 ich eesodapadlic L PIRANE ERSi iy s

I S t&%ﬁfd on th; i nside of the el ectrode pad row 24a
polyjpide,film with gaed stess exlaxation propstty shquihprcfarshlp be formed on the

resin protrusion 12 is fornmed so as to project from
enfiFgesuaiaee Qepasithergofoth@ithan dif ophleing énthe pagiiation filke 26ce

121, and it extends in a straight line at

appr Ghienestirepiptrisbion $2fefohed)bi thelihsidSofahs avaesiieRad #bw ela and

to the electrode pad row 24a. This resin protrusion
onltBe e ¥R GE tHR I padivAbATAM 26! € ThP rd¥B HibtrAdios Y& Bned so as to
project from the active surface 121a of the semiconductor device 121, and it extends in a
straight line at approximately the same height. It is arranged parallel to the electrode
pad row 24a.  This resin protrusion 12 is made of an elastic resin material such as
polyimide resin or acrylic resin, phenolic resin, epoxy resin, silicone resin, or modified
polyimide resin, and is formed by using a method such as the ink jet method. As shown
in FIG. 4B, the cross section shape of the resin protrusion 12, should preferably be an
elastic shape that can be easily deformed, such as a semi circular shape or a trapezoidal

shape. In this way, the bump electrode 10 can be elastically deformed with ease during

contact with the other substrate, and the reliability of the conductive connection with the
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20 polyimde resin or acrylic resin, phenolic resin,
epoxy resin, silicone resin, or nodified polyimde
resin, and is formed by using a nmethod such as the ink
jet method. As shown in FIG 4B, the cross section
shape of the resin protrusionl12, should preferably be

o"f}[érs@sﬁﬁtteic%n Qéa e that can be easily deforned, such as
a sem  cilrcular Pe or a trapezoidal shape. In this

way, the bu | ectrode 10 can be elastical |y defornmed.
with g&%@“’&gg iﬁﬁ'@ %SS fg’&ﬁ?%& coppeqt therepet moféﬁwﬁmaftret,mswn 12
and the reliability of the conductive connection with
aphgach elesirhés pad s extanding fonbibe ewlfiaa of dach@hoettode pak24 and
film20 is formed to connect the upper part of the

bewsidrihpswface sf the résth poidsieatd. eTkeionad@ivedIm2d is formed as a
extending fromthe surface of each el ectrode pad

24
n&lU-sRPY RBshecRE 1§ Wihane cHdubhise félﬁ?i@gfé&fdﬁ&%eﬁlgﬁ(a%\ggng

The conductive film20 is formed as near
t f acent .conducti.ve fil.m 20 .by. cqndugti ve
PRRFACH B8 e BEh O B8 DR fon R PR ARD e end
r pendi cul.ar to the cond ive film20 at the end on
of fis e b froa e leronh e Pt Fusrongidive Jimy Aaand 21 have o
conductive filnms 20 and 21 have a double-layer wiring
deubiestay ecwiring congrugtipmnchoing eonidvaive ifilms (frsf pasterns) 20a and 21a,

patterns) 20a and 21 a, and conductive filnms (second

aigbtonducise @b (@nchdiHieta Gtaireidl 10namh hated @AM Edndactive films
filmse 10 20a and 21 a. The conductive filnms 20a and

2@land 29gcording to the present enbodi nent are each
formed by sputtering with Ti Wat 3000 to 7000A (taken

here A% ti fil 20b _and 21b are
formed wt %e ﬁ\i/-vlIH t?%Oag | g(l’gllezl r (\'/O%eh%l ?%‘?ﬁlﬁ & ées\‘?gﬁ eﬁléb%%lﬂgﬂlt re each
of . conduct i Il 0, d 21 a, at_1000 to
rolsgfbns e Rishdfye fgﬁ%ﬁ DR len Bira e 400 e e
formed by removing a part of conductive film 21b and
COQEB%’FAJ@% 8&*&1@&4 21&)@? forped with A, vthow higher resistance value than
conductive film21. The material, film conposition,
thatd candugtivg filnes20ataad @da,se d 00O WO0Adthen bands 0004,
filmused can be varied appropriately according to the
r esi ReasmacodenienttFofddmed by removing a part of conductive film 21b and
exposing conductive film 21a is provided in conductive film 21.

The material, film composition, and area of resistance section of each
conductive film used can be varied appropriately according to the resistance value to be
obtained. In the embodiment below, the configuration of a double-layered conductive
film is described, but details are given later. Conductive films of more than three layers
may be combined according to the temperature characteristics and the resistance value to
be obtained. Moreover, the conductive film may be formed using known methods such
as vapor deposition and plating, in addition to sputtering.

As shown in FIG. 1, the bump electrode 10 is bonded by thermo-compression

bonding to terminal 111bx on substrate 111 through sealing resin 122. Sealing resin 122
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obtai ned. In the enbodi nent bel ow, the configuration
of a doubl e-layered conductive 20 filmis described,
but details are given later. Conductive films of nore
than three layers nay be conbined according to the
tenperature characteristics &ad the reS|stance val ue

d t il
SRl Se R R o e%dgwgra FOTBLOR B esshasPe oR befor
and platin in addition to sputtering. As shown in

ﬂ?ﬂ ounfIngy h%tb‘iﬁﬁ? lipg gty Wabds iothe @%ﬁb’éﬂldﬁxﬂn before the mounting,
t her no- conpression 25 bonding to termnal 111 bx on

seplipg resitt B221may b caerhorstalkiing suefste(uidd . suSeal shogniietien
122 12 is a therno-setting resin, and is in the

drawdng)ed ticoReiidondactor dévadd 120 W o tmwfa&e SNhY ShtSie 1t1he If the
mounting. If the sealing resin 122 is in the uncured

&g irdsirPD2 B & fl’l'é %affrb%rém%l:;ﬁﬂ thezr?feg ilﬁé‘ﬂ:sfheﬁb Qnéle‘?e dI&bsed in

be coated on the active surface (under®surface

Wi N 0 he ndu or devi 1 .or
e itbi g S8 P Shoct BRSPS RaR The Seigonsibioh gy 121and
res n 12§ is_in the half-cured condl tion, then sealing
tfiﬂég sitateoD | Erprey iesiage eengrally usedhes the senliag resin 125h buianyrother
t he sheet condition between the sem conductor device
respymaihp used & theibane alyjectived as dfpax yesiremt nttainedyener al | y
used as the sealing resin 122, but any other resin
may BEheusadcontiudtbedsa0Ee] 20 Rotmté€ by asing B AsMing&Hild r@ﬁ@azmg
attai ned. The sen1conductor device 121 is nounte

hé&&laﬁ@ 1l R2ahdtRBowA th @1@ sz h&gdlsl?]% %etﬁg sé}ﬁ]lgoﬁ %tor device
i ke, not shown in th e ngs i sposi ng t
e r I 121 n the.substr
e st S?Sﬁal% Forhy sl Bror St Ahfs s?fe-gs“ﬁe séaling
res 3??% reS|E %%% cones oft initially becayse of
Fa "‘mzfﬁo'”ro fratiptipbecapse.f ?t“’tghe“ PP PaEOf G vy
cones in conductive contact with the termnal 111 bx
elgjroge 4 eoges incopdyctive kpwagvittibe tepmirgh &Hl bxdwipushing its way
Because of pressurizing, the resin protrusion 12, an
thraygl thecsioftéedrresinn, Besuge efysessidizidg,aheresin pebiassiorc B, lay internal
deforms in the direction of contact (vertica
resihie piesaimized awhit Eﬁsﬁdﬁﬁﬁ deRnB & the dfredth JT %@ﬁﬂa&ﬂvé@xcal
continued further in this condition, the sealing

difeCSdrshbah ﬁﬁﬁeﬁra&fn%? StIE gﬁg‘lieﬁﬂng g%sﬂﬁ%dmm In¥s condition,

cured. Thus, even I
the sealing resin 122 after cross linking, becomes thermally cured. Thus, even if the

pressurizing force is released, the bump electrode 10 is maintained in an elastic
deformation condition while in conductive contact condition with the terminal 111bx
because of the sealing resin 122.

Semiconductor Device Manufacturing Method

Next, the manufacturing method of semiconductor device is described here,
specifically, the process of formation of the bump electrode 10.

FIG. 5Ato FIG. 5G are process drawings that show an example of the

manufacturing method of semiconductor device 121.  This manufacturing method
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pressurizing force is released, the bunp el ectrode 10
is maintained in an elastic deformation condition
while in conductive contact condition with the

term nal 111 bx 20 because of the sealing resin 122.
Semi conduct or Devi ce Manufactéring Method Next, the

. facturin thod of .sem condyct or devi I S )

i 2 é%”eﬁse‘?fef?gn‘%éaaﬁ%%or@@efﬁ a&f%@é%gfc fming the resin
formatiQn éH t he bun? el ectrode 10. FIG 5A to FIG 5G
PEptES e 3PraGss §5 farpung br soandustiexBlnd 20 and 2lhe Ths present
manuf act uri ng nethod of sem conductor device 121. This
cpdadiment uses thy inkiehodthed té fochuewds peotsiond8s of f or mi ng

a passivation |ayer 26, a process of formng the resin
pr ot r Hasthnasishowarial FaG.HAQeemssiftioh 0dyet D ist BEn&DATHME bEe
films 20 and 21. The present enbodi nent uses the

shifideat 14761 mgrat@pfoarvz;nja?;énﬁc&{dawabﬁg%&@otghgﬁ1 the &

shown in FIG 5A, a passivation |ayer or ne

Y suhface 121 a.of substrate P.on i ch. .
Al @ e Bt S HRER e Rl R Bim of BRgEsion siv
are for . That is, after formng a passivation film
%ﬁlﬁéﬁs gggheéie@%m@? Nethog 9g the,gibptr @Pm%eﬂmg 26@ st pxnoses the
met hod on the substrate P, opening 26a that exposes
clegfeodediad 26 is darmpd by atteinimgfusimestie plyotplithogmphio gettzidng The

t he photolithographic method. The resist layer is

reés st haget iofborineéd opalssSpagsivativh filid 76 B6a Bisthdd KBRS Wi cafting
the spin coating 10 nethod, the dipping nmethod, or the

2 hodythé QibpirdndTBEd) OF the\BFRD68ing hbBMoH € SMteovEY e rleﬁstglayer is

subj ected to exposure and developnent processés usin

SO RRo Seh B RR T it RRr R DB P 5 bt e

sist p
ape i formed for the enj ng 26a. Subsequently )
pFB B Broed g e patira dRahowR & s JERPaseN AL i shape s
ffié£1is et ched,. and t he opening 26a for exposing the
ogned for irernsame 26a; sSutsequsntidhis Terish patiren isemasked,ghe t er n
is removed by using a stripper and the like. Dry
aheyefmentoned fimds etchbd, end tei apgniRg 268 farexpasingihe klebgode pad 24 is
(RIE) as the preferred process. Wt
formed. Then the resist pattern is removed by using a stripper and the like. Dry
etching is preferable, using Reactive Ion Etching (RIE) as the preferred process. Wet
etching may also be used for etching.

An organic resin film such as polyimide film with good stress relaxation
property may be formed on the entire surface or part thereof other than the opening part
in the passivation film 26. That is, the resistance element R may be formed on the
organic resin film (insulating film) using the methods below.

Next, as shown in FIG. 5B, resin protrusion 12 is formed using the inkjet method
(droplet ejection method) on the active surface 121 of substrate P on which electrode pad

24 and passivation film 26 are formed. In this inkjet method, resin material in droplet

form with the liquid amount per drop controlled using a nozzle installed in the droplet
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etching may al so be used for etching. An organic resin
filmsuch as polyimde filmwth good stress

rel axation property may be forned on the entire
surface or part thereof other than the opening part
20 in the passivation film26% That is, the resistance

or on t ni c sin fil
BT s TR TyrRengn Hrs FstL erb e sRestiae B and
f‘?fﬂ'% in FIG 513, resin protrusion_ 12 is fornmed using
rene; e npgalpai the arlsirist @ ewved relatisehio@)fosn film gatiern of
active surface 121 of substrate P on which el ectrode
rgsiiymaterialad dhepdesired shapoon lid sub@fataP.e Thoer nesid protrustoni 1 is
inkjet nethod, resin material in droplet 25 formwth

obﬂameﬂﬂ)gﬂtbﬂt&aﬁmﬁ oPhis filopateant rol | ed using a nozzle
installed in the droplet 14 ejection head, is ejected

(drip i
(o PBp Qg BANIGAE ekt 58k AURE SR AP E3hRg e s
0 for f|| patter

nARRHEE b S b8 o i, it Fltheih s ilarity gt and
r.es &r ot.rusion, 12 is ?t ai ned by heat treatnent of
fﬁt@ﬂt rﬁ?lﬁé’f%tswn 15 gy badorpisr vy denesitiqn &f the pingnaferial.  For
fromthe droplet ejection head to dispose the resin

ingignes; idey film h‘gﬂﬂs esprematerialhe dépdsited avdrtbel rdsinoprotrigon €% bevomes a
material can be arbitrarily set, and thick film of

propei thickfinrbystpstitilalydapldagenting ﬂﬁ%r@ésﬁ@f&ﬁﬁjotsingﬁe@ﬁ niategial on
resin material. For instance, dry filmof the resin

th@@h@@ﬂaﬁ:' P dritl 1€ PRZESCA d?ﬁﬁ’g fh@ et flatiril. Ot}(lg? QN ripRing droplets

becomes a proper thick filmby repetitiv
thbﬁ'ﬁlilgﬁg %ingg%&{} fforn? %ﬁlﬁﬁ)&@ {uhz%le% r%gsgaéf;t’ag nEﬁxS 'c#t))/pqatt €] eicﬁlgn head,
tre ﬁ‘%t He R ki ffne dedrnoRiee Ppite o zpesie orameaisly

}he dropl et ejection head, the anpunt disposed and
anFr@ led. i Thg Tetin groswsiontl? seaydte formeed kusa methedenehds can be
partially controlled. The resin protrusion 12 may be

phognliteagraphicamathpd.cund sy ellowingihe taterinhogiragharoumndthe peotrusion

and by allowi ng the material to droop around the
dupingtcutisg, aesin protiikioh N9 of tHel dgired hg dpdﬁmﬁy Bé bbigined. 12 of

the desired shape may be obtai ne
Next, as shown in FIG. 5C, conductive films 20a and 21a are formed as metallic
wires that cover the upper parts of electrode pad 24 and resin protrusion 12 extending
from the surface of the electrode pad 24 to the resin protrusion 12. These conductive
films 20a and 21a are not patterned films but are formed overall.

Next, as shown in FIG. 5D, conductive films 20b and 21b are formed on the

conductive films 20a and 21a by sputtering. Conductive films 20a and 21a are also not

patterned films but are formed overall. Subsequently, conductive films 20b and 21b

with shape shown in FIG. 3, FIG. 4A, and FIG. 4B, are formed by patterning by the
photolithographic method, similar to the passivation film 26.

More specifically, resist layer is formed on conductive films 20b and 21b, by
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Next, as shown in FIG 5C, conductive filnms 20a and
2la are forned as netallic wres that cover the upper
parts of electrode pad 24 and resin protrusion 12
extending fromthe surface of the electrode pad 24 to
the resin protru3|on 12. Theé@ conductive filns: 20a

not terne but r red .
Bk toch S Sk Sl e Errseliod tndebs ey saae
20b and 21b are formed on the conductive filnms 20a
metpdp ‘H?O‘éeﬁdh? @Flshlﬂyef@& FiEhiRctadte cKposEs rdalexplapmant processes,
are also not patterned filnms but are forned overal
usu@wagmhlswmﬁ@pattmt formed bh !lsaxﬁhbsmmlttﬁﬂbmﬂmpemfmhhm is
shown in FIG 3, FIG 4A, and FIG 4B, are fornmed by
faatet ¢paricngthbyopche arcphethéed thzhh@ztﬁbﬁ!@hhﬁn BRhteaa). S'ulﬁdqﬁéntly, this

to the passivation film 26 More specificall

rés?s? basl{enlx BNRAskES aﬁcpﬂmgﬁg%\%gn&? ALg Hi & debhed® %ﬂg} ﬂl@ gemst pattern

b, by 15 nethods suc S e spin coatlng

ng_ et hod the a n
ﬂ%f?*g%évdé@ Iy pEpeS PQ%COP ik e: 291» %bd %‘ﬁap%%a?%ﬁc shape.
and vel pnent %{ocesses i ng mask specific
pat t ersef sanduciiyg flfl’é'§ .29b %@%léarﬁ r%sk apdetibed.c As
shape is forned (pattern that opens areas other than
shwacinRle. W, theepndactiverfiiins 26ubsbiacme pstterndd witlsthe egins shape as

pattern i s nasked and the above-nentioned filmis

thetcohdhdtivd fikns 20teandebst Thaidselt i thatsdouBRFUNRY cbiydudtié alngs 20
stripper to obtain conductive filnms 20b and 21 b of

arffPBCArE fGneRape. Next, the patterned conductive filns
20b and 21b are masked and etched. As shown in FIG

0 t%%ﬁﬁ rgsrgtéﬁcg% %t ﬁnld g% f?l};ea}‘r(e es[3 G @?g%a; formed

th t € sane condi
. The.resylt double . conductivye filns

012{516 CgRge E*fn%%iﬂfi%ﬂn@asﬂ%m T3S iy rein Pl onesive

elepent R resist |ayer (resin material) 22 is forned
filgys J0pmd 24 fgripetifoened), ayshomn 1l 3F, (hyasdmilat nethod s desggbed

in the region where conductive filnms 20 and 21 are
abewe. f orned), as shown in FIG 517, by a simlar nethod

as described above.

Next, using a mask with an opening to suit the shape and position of the
resistance element R, the resist layer is subjected to exposure and development processes,
and opening 22a is formed in the resist layer 22, as shown in FIG. 5G.  The resist layer
22 is masked, only the conductive film 21b is sclectively etched and removed, and the
conductive film 21ais eXposed. Ferric chloride, ammonium persulfate, and the like,
may be used as the etching solution. By removing the resist layer 22 using a stripper
and the like, resistance element R with a high resistance value is formed in the

conductive film 21, as shown in FIG. 4A and FIG. 4B.

The material, film thickness, and area of the resistance element R are set

according to the required resistance value. The resistance value of TiW that constitutes

conductive films 20a and 21a when the thickness is 1000A is about 7x107 Q/m2, while
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15 Next, using a mask with an opening to suit the
shape and position of the resistance elenent R the
resist layer is subjected to exposure and devel opnent
processes, and opening 22a is fornmed in the resist

| ayer 22, as shown in FIG 5Gl6The resist layer 22 is

sked nly the conductiye fjlm IS selectivel, .
A BREH o oGt b uGAth v e figmes f 10004 is
XPQSs Ferric chloride, amoni um persulfate, and the
aﬁ %g’x?%%& b'é 2 isistangs vilne ob Y @R inwgquistd iniresistarmg element R,
removi ng the resist layer 22 using a stripper and the
thenicendyctizt §ilran2@ widsbrvittR: width of 10 ing¢ronsemidderic of 100 microns
value is formed in the conductive film 21, as shown
nmiay belréindvedan dorm Be4Bistaiee eltbiedt Ral At fiis shddifakdRSRiance of
and area of the resistance elenent R are set

cOERRAitH fiBnd Wala@ 21 @ﬂé’s‘lﬁ(ﬁféﬁ 088 YePRGRr HRh YR qgﬁﬁ&ctive films 20b

resi stance value of TiWthat constitutes 2

iV J+]s 203 and 21 a when the thickness,js.1

afi B0 B! AE pbyi R TP ol iHers s bbb ARG bl a faree

constitutes conductive filnms 20b and 21b when the
TERIFORNESES s 1000.8. is about 2x 104 52/n2. If a

resi stance value of 7052 is required in resistance

el eneBy vRyingthehidoassid theentlittive domensned sbowes dr by varying

wi dth of 10 microns and | ength of 100 microns may be
thearmwd dhd wsibaned dlétert ®S aséanatc IR JRsay™ 500 RitEich is

stage, if the resistance of 5 conductive filnms 20a and

chblRASed AONREMINA] Rsib@Y&Y cArPMELasil . _conductive
gfi I rrlg 20b and 21b flhat é?e posaistfgﬁéa%lg?n t he upper
| ayerg, (A 1 P efi-ci al,.in _obtaining.
| o gesutsSaefff Sorotbdre TRERSS KL £ L BBHeR B Ristangs clemen
he conductjve .filmnentioned ove,, or by varyin
Rbyaest Bategpl (FaimeatiSathneh & saigerosiss 2 e &t thecdermate long
el ement R of say 5052, which is 10 generally used as a

anddpviishent dashes Hpdn clehis kelps toenbanse the dasmmpraetiiess of the resistance
Subsequently, a protective film23 is forned by

eleroed R. n glhetproteetbicdtlarBeshelildneefcrably tyforesd to qumereatiledst the
(sealing material) such as solder resist, as shown in

refiftenc! danéiaRe ahdi Gan B\tbrind® b$ skl adaghaBsuch BEphotblithographic
hel ps to enhance the danp proof ness of the resistance

method, droplet ejection method, printing method, or dispensing method.

As described above, according to the present embodiment, by varying the

- thickness of a part compared to that of other parts from the wiring specifications (wire

width and thickness) of conductive film 21, or more specifically, by forming only a part
of the conductive film 21 of a thickness smaller than only the conductive film 21a,

resistance element R is formed. Therefore, there is no need to mount a new resistance

* material and the like, and a resistance can be formed easily.

A resistance element R can be formed near the semiconductor element through
the electrode pad 24 according to the present embodiment; therefore, the shortest

electrical path from the semiconductor element to the resistance element R can be
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el ement R The protective film 23 should preferably be
formed to cover at |east the 15 resistance el enent R
and it can be fornmed by using a nethod such as
phot ol i t hographi c nethod, droplet ejection nethod,
printing method, or dispensinAg method. As described

ove, .according to.the present enbodi nent, by varying
aﬁ%ge=€HFE %§§X%?Sﬁmﬁﬁ¥t compared to that of other
parts fromthe wiring specifications (wre wdth and
t hi ck HEGWYS eSO GiERRHG Sppaditanes Jue to gyiripg stubs and so on can be
specifically, by formng only a part 20 of the
ngnmeiged, pydedpetinllR thaoflecaritdh chdcastesstiesrbssenoibdanissinh)in the high
the conductive film21 a, resistance element Ris

ffequeredl ranpeereboeshanédder e i s no need to nount a new
resistance nmaterial and the |i ke, and a resistance

can b 0 : [ ISk 3
For Mo oo OUEPS thy precaf ERLSAANAE oA ER o r ¥ fistance
24 accordin 0.t resgnt embodi nent ;

ofRRLRANE A Pfhat R BB bt BT SR S Rais Flpein R
seniggnﬂgctqr el ement to the resistance el ement R can
A5 1gsplta the destesd registangeyatuercgn b sassed wvith high apeiraqyhang the
reason, parasitic capacitance due to wring, stubs and
raigbidity efithe prmicendvicior dedee Glmttrosiodonl) kan be dihanced.

el ectrical characteristics (loss, noise emssion) in

t he hMpfe speeifiqalBnaycording® tha prdaent@fibafmest, the Andletive films 20
according to the present enbodi nent, materials formng

ald Bl 48 Forsed "Ib‘f'}@netﬁéﬁ"tﬁﬁ?i‘% RRUALE %&ﬁﬁggg&@, \élﬁnélﬁlt%s%.ﬁzgu%‘?, and

set to suit fhe area of the resista

Al ired resistance.val ue .can. be ensure

b el opal R A8 S e P S A B R R R o
em,caondyct or _devi.ce (el ectronic hoard) can be

TR TR vafie 88 %Wé%%ﬁi‘?%?,e?%’&%’é aﬁg’e contralied gpd suampged
%gb di ment, the conductive filnms 20 10 and 21 are

WiB A EChICCHEBCRhods that give high film conposition,

t hi ckness accuracy, and high di nensional accuracy,

such Msresypart aceoidirg, to pheapricsuyt emtodimehip késistemge alpitient R can be
met hod. Thus, the resistance value of the resistance

foahedrentenidvirgrcobud e tilgl J18droa therRaBlE a8 ered conductive film 21.

Therefore, by appropriately selecting the etching liquid to suit the conductive film 21b
positioned in the upper layer, resistance element R can be easily formed.

Particularly, according to the present embodiment, the conductive film
positioned in the lower layer 21 has a higher resistance than the conductive film
positioned in the upper layer 21b, therefore, a larger resistance value can be easily
obtained.

That is, according to the present embodiment, by selecting the conductive film
of a specific layer from the conductive films of layered construction, and by selecting the

type of film to suit the required value of resistance, the design selectability of range of

 resistance and allowable current value can be improved. The same holds good for
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wi th a higher accuracy. Mreover, according to the
present enbodi nent, resistance elenent R can be 15
formed by renoving conductive film21lb fromthe
doubl e-l ayered conductive film21. Therefore, by
appropriately selecting the é8ching liquid to suit the
csmgﬁgﬂs\lv%ﬂ{. gQO%Jn? ePao%}sti oned in the upper |ayer,
resistance el enent K ¢ be easi | y formed.
PartisularlE%fi,l ccording to the present enbodi nent, the
condutt§¥Pd B mesi t ioned in the | ower |ayer 21 has
a higher resistance than the conductive film 20

posi t NeRetheigecippic bppdirelatedde thrisepndtenehodinoens is described here.
| arger resistance value can be easily obtained. That
Acsordangdo tith segortdoenbeelimera sthatipsidacich ofthe clebyorieb&st bhthe
the conductive film of a specific layer fromthe

peRadueienMen f thewvadr Tlcavariag s@&r}%kkég%t(mGSPE%&ékb%g is described
selecting the type of filmto suit” the required val ue

bSt Y eghgn selectability of range of 25
16k ERLANARIS oA R

r esi st arrce e current val ue can be

i U s BFvRGR alemaybril SRt S o HeA> Agha irs

the_electronic_board related to the second enbodi nent

 empbodimept shaws imENG | o G irmqtixediwith e saneinotations and their

enbodi ment, the application of the electronic board of
extianagony s emittédrhesnt i on in the Wafer Level Chip Size
Package (W CSP) package is described here referring

to Fl&chAlih® dthEpfebent kbblpsait FeANAMRE Slenfne K8 nSedl ¥Ho the
are the sane as the elenents of the first enbodi nent

1D B@or! (BrifithBsbldb Ohalls : ' i
ot At ons AR t%lgﬁ’ar %ﬁ% ficke ?%{r“ﬂm?géj%c\%g‘rhﬁtb:oe ) 3NN inFIG
ccording to the present enbodi nent, resistance
elenment is formed using the process for form ng

sol der, bal l.s for, t ckage CSP (el ectronic board
sh O\I\ﬁ he copglystive film BS V\Pl% the %ouble-lay(ered construction of condzlctive films

20a and 20b in this package CSP, is wired on the passivation film 26 at one end

- connected to the clectrode pad 24, and wired on a stress relaxation layer 33 formed on

passivation layer 26 at the other end.

The stress relaxation layer 33 is formed by resin (synthetic resin). The material
for forming this stress relaxation layer may be a material with insulating quality such as
polyimide resin, silicone-modified polyimide resin, epoxy resin, silicone-modified epoxy
resin, acrylic resin, phenolic resin, benzocyclobutene (BCB), and polybenzoxazole
(PBO).

Next, the procedure for forming solder ball and resistance element for the
package CSP is described here.

Firstly, as shown in FIG. 6A, solder resist 42 is applied (solder resist layer 42 is

formed) on the entire surface of substrate P including the surface on the conductive film



10

15

20

25

6A. The conductive film20 with the doubl e-|ayered
construction of conductive filnms 20a and 20b in this
package CSP, is wired on the passivation film 26 at
one end 15 connected to the el ectrode pad 24, and
wired on a stress relaxatloanayer 33 formed on

SS|vaI| 26 at the er end. The stres i
392 RAEIioh BRLFE a5treds rauion Byer E0farqes fierunguctive film 20

reS|n The material for formng this stress
i %q'te&%l%qd&) RY payrihodsgh pesnin peatiagingtheg, divpingsutthed. agd spray
quality such as polyimde resin, silicone-nodified
%ﬂﬂ%ﬂﬁw&mﬂre3|n epoxy resin, si i cone-modifi ed epoxy
20 resin, acrylic resin, phenolic resin,
benz ONﬁﬁﬂ, oditg e fitisk RGB)an O?Bﬁinﬁ @lﬁﬁrﬁb%@ﬁl@%ﬁ&}ﬁé anﬂ?@@mn of

Next, the procedure for formng sol der ball

SR R e S R ST S
d e 2

tr%’t E APHuB 55 5L ohaYEE 5o T hOERNs Al

con?, efllc{n19 20 (on, paSS|vat|onf|Im26 or

(copud e T 204 osoldes il agtneninia i hdomuiRasSRIDGY peaormed.

film20 is not fornmed) by a nmethod such as spin
Sebwgiangyrastshosn idFiSpi6agsaldarval 43 amde of feay-free salden s provided
nmet hod. Next, using a nask with an opening suitable

offi tire ct)h@cmhaﬁﬁnaﬂdnﬂﬁ?dpbhmg 404 aba b@ApSst ance el ement and
sol der ball, resist layer is subjected to |ight

eXPOSAE ﬁm&ﬂﬁn%@rﬁlﬁ \Gnly e QB@S ive fifin ?b‘ gue %‘%&tlﬁél? efRed and

openi ng 42a exposi ng t'he co ctlve

0 [
SAFOAEH MO 01535 DR RRRERRY B o
sho FIG 6C, sol Il 43 nmad | ead-free
Fagr § 19? @%?%W&é?&rsuﬁ’ﬁtetﬁ@th%la’a% 833y 1%8?4 # the etchingjsglution.
openlng 42a as _a bu 10 As shown in FIG 6D, only
A R B ratisane e pags ofsosret BI2pe gt fonoe mmbart of the

conductive film 20.  Subsequently, as shown in FIG. 6E, the damp proofness of the
resistance element R is improved by sealing the opening 42b with sealing material 4
made of resin and the like. The package CSP with the built-in resistance element R is
completed in this way.

According to the present embodiment, similar to the first embodiment
mentioned above, resistance element R, set with a resistance value at high accuracy, can
be easily integrated in a package such as W-CSP also.

According to this second embodiment, the resistance element R is installed on the side

~opposite to electrode pad 24 inserted with solder ball 43, but the invention is not limited

to this arrangement only.  For instance, as shown in FIG. 7, resistance element R may be

installed in the middle of conductive film 20 (that is, the re-oriented wiring) extending

from the electrode pad 24 to the solder ball 43.
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renoved taking the solder resist layer 42 as the nask,
and conductive film20a is exposed. Ferric chloride,
ammoni um persul fate, and the |ike, nmay be used as the
etching solution. As a result, resistance elenment R
made of conductive film20a ¥8 formed in a part of the
condug i%/e il m20. Subsequently, as shown in FI G 6E,
the d %r?ﬁ%éfp%rgglsof the 15 resistance elenent Ris

i mproved by sealing the opening 42b with sealing

mat er NSt alectiieariargtesspravidediwith slecirpeptiga deyiee kiage
CSP with the built-in resistance element Ris
seypivphditctnd device bsi desembed balosor di ng to the present
enmbodi nent, simlar to the first enbodi nent nentioned
abov eFIG 844 & panpetiot edNshoRingS@lextinple oF elR@ftbit aPFdatus related
val ue at high accuracy, can 20 be easily integrated

td fhe PrRARKALRSHC hM%ﬁHée/\tIe@Hm?é &0 sﬁ!gfng Errgﬂrl]lggfgu?% [t Ries the

second enbodi ment, t S| st ance

bR Aol e Ep Bl aniP e Gim S RaSFlodt el Sningsor

mlé‘hrrited i:]? t hi s_arrangenent only. For instance, as
RincantroEpytons 1302 cnmices dd0% |agdammutipioes 36b
installed in the mddle of conductive film 20 (that

i s, theeabeveniegtionsdl al¢atiornpyicabderied isngt Zmifed dortiehmaobile
el ectrode pad 24 to the solder ball 43. 20 Electronic

telqphamearherstioNed hbove| &l it 64 e R8P prefirtlsly BE GMaddaHspMyt Keans in
el ectro-optical device or sem conductor vice is

e
vARSS kind§ &f Alafius frbBdePwith téuch ?51?69? Qlcr\ég e%icﬁ'é\ﬁi%? 29% ggrsonal

an exanpl e of electronic apparatus relate ( _
ENi ol t.Lon Iy | l.epho 1300 sho in this

o PR g A caftPho, MY ot l PR R i B it Pkt
mde.\{i C itn .the for m.(?f a small -sized display unit 1301,

Rir b VieHE GYPYiSto0RRS TESUTSCr, BBV B Mo Saratin Bager

mout hpi ece 1304. The above-nentioned el ectro-optical
eleptipnicorganizestcalquintererordpreerssarotspikstation 13pplme, POS terminal,

menti oned above, and it can be used preferably as
andrthgyikedi Iphlyhenappastisnthe resistance value can be accurately obtained, and
clectronic apparatus with excellent quality can be offered.

The preferred embodiments related to the present invention have been described
referring o the attached drawings as above; however, the present invention is not limited
to the examples given. The various shapes of component members or combinations
thereof are examples, and various kinds of changes based on design requirements and the
like may occur within the scope of the gist of the present invention.

For instance, in the embodiment mentioned above, resistance element R was
formed in the conductive film 21, but it is not limited to conductive film 21 only; the
resistance element may be formed in conductive film 20 also. In the embodiment

mentioned above, adjacent conductive films 20 were connected by conductive film 21,

but it is not limited to this configuration. Resistance element may be installed in a part
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10 various kinds of apparatus provided wth touch
panel s such as el ectroni c book, personal conputer,
digital still canera, liquid crystal display
tel evision, viewfinder type or nonitor direct view ng
type video tape recorder, callnavigation apparatus,
er, . electronic.organizer,.calculator,, rd
%?%ch“é’%‘SP‘FS\)OBF’ﬁ@i%P? he gxferbepnedg t?‘%‘?“ﬂ‘i‘vﬁal , and
the like, In all the apparatus, the resistance val ue ]
can bgu'é]&‘?%]roé% é‘F“;ﬁ’l’@Bg i1 e gbovgrimentiongd embedinieat, the configuration
apparatus with excellent quality can be offered. The
Wair qosduativis stlin@dnwas coehateldotetectrhée padcslenith condaotivediim 21
have been described referring to the attached
aththaehd g8 tiesoppbsiteasidd) BuEM additibheis Rh&SE i FICIYANE @Bnfiduration in
not limted to the exanples given. The various shapes
vific i bl
B B0 B S AR e Ml 3 e b
j I t nd th 0 like occur W t.hin the .
oL BT 08 b2 CRey b Buintr Rbéhe iy Tt Py B8 configuration
.instance,.in the enbodinent. nenti oned above, '
i whieE i, bishdhe sRAECIR eV 20k s ertgciod o e caeabilhe claptode pad 24
film2 1, but it is not limted to conductive film 21
by Hieycondypsive fidmi2d tramcadscebeeusedt namy be fornmed in
conductive film20 also. In the enbodi rent nentioned
abov eAcadiiag enthe eaiddiidny Mehiidi¥E aBOveMpdstst5108 BlRfmeROR s
conductive film21, 25 but it is not limted to this
for@iell by WA Vi ' BIERILLIE | lsgd
a partja 21 ol?é]?rrl}e ?‘J’é’fﬂgﬁ“g‘ﬁf"z% W rggfg?ﬁ%‘?&} ggﬁoﬁhéﬁﬁ 217 Note,
i r-m.nal .. Furtherpore, a r.din
B 2R OO LBl bl BB B P P Bffode fm
ed. conductj v i1 m20 wag connected to el ectrode
& Sy o sleatieds él@ Pt o3q tha dhie, oy Eranasrberisgd aiso. . For
. opposite side, hut in addition, as shown in FIG 9A
ingtaces Hanicdasirads Bhn withs: sipglelayeris usesh thedhickeess mapnbe @djusted by
connected by conductive film 21 between the bunp
addssipg itheosching time, @idedjustooentpady Bd nmady tdothe tis ediessoof ths
shown in FIG 9B, the configuration in which in which
resibtan@octivat soRafit isremdler thac OB AEEkREs AlothdioRiEnDhnd he
el ectrode pad 24 by the conductive film21 may al so

deRed®8idtance value may be obtained. A three-layered electrode film can be

configured by forming say TiW-Cu first by sputtering, and then forming Cu layer by
plating. Resistance element can be formed with TiW-Cu by sputtering after removing
electrode film by Cu plating, or resistance element can also be formed with only TiW
electrode film after removing the Cu (sputtering) - Cu (plating) electrode film.

Moreover, even if a double-layered electrode film is used, a part of the conductive film in

- the upper layer 21b, may be allowed to remain in the thickness direction, and resistance

element may be formed with the remaining conductive film 21b and the conductive film
in the lower layer 21a.  Furthermore, after removing the conductive film 21b,

conductive film 21a may be etched, and a resistance element with a higher resistance
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According to the enbodi nent nentioned above,

resi stance elenment R was 10 forned by renoving one

| ayer of filmfromthe doubl e-1ayered el ectrode film
21. Note, however, that the present invention is not
limted to a doubl e- Iayered B2Im electrode film with

lugl 0 lt;%}]grr%%{ ng%aﬁgﬁlg%rcg fli/% 'y i,g qgﬁagy Ec;l%gn yt rrc]:{n%‘e;mga
eIe trode filmwth a single |layer is used, the
g heeseadygtiye filim seipwithe desispd resigtance ivalyes awssistants elgment with
t| me, and adjustnents may be nmade to the thickness of
thetreleyantrenistaitearvekie secbé ensilgortriedt it is snal | er than
the thickness at other | ocations, and the desired

r esi sFatiigemvad, e maloder iﬁﬁhﬁg@@s@staﬁe%f&&ﬁt 1s3%eRMfled only to
electrode filmcan be configured by form ng say

rJtha%f fabfefihl ﬁ%étﬂiékh&% 'dﬂ?cho‘?lnd 1t 6 %Efo YR g%&n rb%&‘?é the

by plating. Resistance elenent can

B 7 PR FES: B A S BB b B

vvlth onl Ti W20 el ectrode filmafter removing the Cu

P Ut Pé%qsmﬁye as ghpwipinddCntA. @i redstrrsge amanwiththerge vasistance
even if a double-layered electrode filmis used, a

vgued fomled with@onehndenngshapd of wine widik fingpian inaotker pddts, oy as
may be allowed to remain in the thickness direction,

shah inﬁGSI(H]B,CzEresi@llaﬁcfﬁadléméfﬁywiﬂﬁreﬂﬁtfeﬂ@l‘ibn’ﬁtérgjaft'”(@onstncted shape)
remai ni ng conductive film 21b and the conductive fil

hdvﬁhgﬁﬁréé}léﬁgtaﬁ&%ﬁg Klydq Furthernore, after renoving
t he conductive fil m2 % 25 conductive film 21 a may

be etg es ance, e with a hi

es stféngaé"’@?%ﬁ? TR Lo EE e Kesistrte B ST the resistance
conductive fil n a ase, by renpovi

el%l?’el% el atet By Being P%ﬁtecv ¥ i rabieRises PE&E solhietve film,

|l ue, a resistance elenment with the rel evant

b‘}‘ 88 phavaniad'1Gal 1y éoraaesigfancealsrnsnt Roformed byerpionisg war eonductive
the nmethod of form ng resistance elenent is not

film Pdatie@ partl of theoconBuctmadilal 2104 nowheat paat Ra may be provided, which is
thi ckness direction. It can also be fornmed by making

obtdiged by elittin®ObfT frep@vingPh ﬁaﬂa Bf e Rekilclivefifrh hirtWrntiRg it using
pattern) smaller than the wdth of the other parts.

_Iagépbrbtﬁéltlﬁ%ﬁ as shown in FI G 10A, a resistance

element with | arge resistance
In this case, fine adjustments can be made to the resistance value by adjusting

the size of the notched part Ra (that is, the size with which the conductive film 21a is
connected), and resistance element with high accuracy can be easily formed. Especially,
according to the present embodiment, resistance element R can be disposed near the
surface of the semiconductor device 121, therefore, fine adjustments of the resistance
value can be made easily.

The material of conductive film (resistance element) shown in the
above-mentioned embodiment is only one example. Other conductive materials such as

Ag, Ni, Pd, Al, Cr, Ti, W, NiV, or lead-free solder and the like may also be used. In
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val ued fornmed with a neandering shape of wire width
finer than in other parts, or as show in FIG 10 B, a
resi stance el enent with reduced dianeter part
(constricted shape) 10 having a large resistance my
be used. Also, according to £he present enbodi nent,
resistance value of the resjstance elenent was .
"%‘gg &% é@"a‘gﬁ%ﬁéﬁﬁmg G ENC éﬁw uging reltiplgimateridss it is
of tage conductive film but as shown in FIG 11, for a
Preferagledp selee thgvmicripls serhribet thy candyetsvenigim pesitisond incthe ever
film21 a in a part of the conductive film21, a
layigt barcauhighertresistanvethdnethp candudiint, filwhpasitidned ibthe ippérngdr.
by cutting off (renobving) a part of the conductive

Biyi defectbnt aid ¢onhiifiatiog of inatsialdnot! A$LEanChe BNRA rdRRRe vAlle be
this case, the adjustnents can be nmade to the

ob@fied! | hysdd § | e

e A R 3 sl b ol B 8 a7 b A
i I s .connected), and resistance elenment with

w2 Gy SR OO Btk Petsp RSt S Be gt somperature
ccording to t%g .present enbodi nent, resistance

c@?‘@ ICReLh aigedk posed near the surface of the

sem conduct or device 121, therefore, fine adjustnents

of t hi thegberanodionedhémbodimanththerrpdductias filrys 20Tel 21 were
mat eri al of conductive film (resistance el enment) shown

farmed bg sputteoing nigindd DdthiREHRAhCE Blit the ikt ¥nR may also be
exanpl e. O her conductive materials such as 25 Ag,

uddd, Pd, A, C, Ti, W NV, or |lead-free solder and

the like may al so be used. In 23 these cases al so,

when ] . r conductive fil m.usi.n ltiple.
nmat erllﬂlgflg%lﬂlg?&?%& a%r & ea%ﬁaglp}/eoo saeﬁegﬂfonflﬁ‘goﬂiﬁvé‘iei th‘l“éncmdes
ch.that .the conductive film positioned in the | ower

) :
elpeiRaic bized withsgmionductor slemeats warsed it dhsrirseropigdonid rekated
ggsi tioned in the upper layer. By sel ection and
todBePResrAR inysniden daes api necessamlyreqriteysemigont heorkderherdsito be
_resistance value be 5 obtained, but also by focusing
ingialleda e Koe sistanes esonenmertat sili@nchbstatd mrilsith etemhl &atds are
material and appropriately conbining the materials,
ndt rvudediin € dresprovidad fr hRTRBAAEMERA] devices (active area) of the
semiconductor chip may be included. In this case, the electronic board related to the
present invention may be connected to the circuit substrate with semiconductor elements
through the bump electrode 10, and other electronic circuits may also be included in the
substrate. These may include electronic devices such as liquid crystal panel, plasma
display, or crystal oscillator.

Furthermore, in these embodiments, the resistance element may be formed using

a part of the wiring.. Therefore, it may not always be connected to the electrode of the

electronic board; it can contribute only to the connection of electrodes, and it may not be

connected to external electrodes or external terminals.

Even in electronic apparatus, according to the above-mentioned embodiment, a



10

characteristics can be obtained. In the
above- nenti oned enbodi nent, the conductive filns 20
and 21 were forned by sputtering nethod and pl ating
nmet hod, but the inkjet nethod may al so be 10 used. In
t he enbodlnent above, the ex%ﬁple of a sentconductor
i t.hat inc electro i ¢ board.

ol S5ordBt oV led v evigg v isiisg s e

ﬁoard r.el ted to the present i nventi on does not

Eergptisal 9"@%’@&?@@@ alaiay beravided; as clepiionis apparpws provided with
installed. For instance, a non-nounted silicon
theytyeve-meationedwiicoinieshoeringithaieen clestraoptichbdavide isalsoirethded
in the area provided for nounting external devices
i the pragentdrwsmjioef the semi conductor chip may be

included. In this case, the electronic board rel ated

to t hRfordves %{étg)résréﬁﬁﬂ%rﬁﬁnw bORsHRIRE e‘?ﬂmﬁjg a{:ﬁatus u%mg

circuit substrate with seni conductor el ene

Iectrode 10, .and ot er.electr Lrcui

“{“n? 1%! {0 kiR GOF PR o ConpiEE il %tﬁféf g teSistance
|nc ude electronlc devi ces such as I|qU|d crystal

v UnRIVInganygrse tjatignslp ayjth tepperatay wiriaby iy Faraley be used in
Furthernore, in these enbodi nents, the resistance

lagipgtechwiting)patterns.or Rerdnsisiioagas showaiin FHG. 12hley dépobiting conductive
Therefore, it may not always be connected to the

filmh frtned de achatédiv wigl @daiaRikticshiRaiskredst eAsis@RdeNialietwith the
only to the connection of electrodes, and it may not

ri&¥€in t&APER eﬁu&h%s%f@ﬁ B ccﬁlldﬁ&we‘ﬁlﬁlsfoﬁﬁe@l’ﬁ £hfAfrial with

terntnals Even in electronic apparatus accordlng

lﬁéﬁctegg)lﬁ%%gtﬁ%t?%w gée OLHQ ?et%hs%g?ec?hfw w&)tg e réSfe 1gZW%eéatm§uch as
TN APt i traitels e Sraiebriin deibgsphenee. pr ovi ded

with the above-nenti oned eIectronlc board wi t hout an

- electro-optical device is also included in the

present invention. 5 Mrreover, the present invention
can be used in all electronic apparatus using
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multi-layered filmwring. For instance, conductive
filmwth variability in resistance value having an
inverse relationship with tenperature variability can
also be used in lamnated wiring patterns. For
i nstance, as shown in FIG 125 by depositing

ductiv filmformed by a material with
Vﬁﬁ”g @?’éﬁ‘qdﬁl cs that increase the resistance val ue
with the 10 rise in tenperature (such as Ru02) and
conductive filmformed by a material wth
characteristics that decrease the resistance val ue
Iwi A dléndronicdmardy coreppdngat ure such as  Ta2N, wiring
pattern that cancels the tenperature drift can be
usead.suBSiratiahdi s clained is: 1. An electronic board,
conprising: a substrate; and 5 a wiring pattern

pr oyl vﬁ‘ﬁﬂg%gtéérﬁ gro%lﬂ&ﬁtd'natbﬁs&@g t?%#i HEvif e \Aﬁgnlt Rl Pl 3 2B stance

a resi st ement avin
fjcations that are, |ffer nt fr t has f ot

"%@ﬂﬁf‘ the iy ing wiging Shicifigstjons fhacacs ﬁﬁ’F%@t ?renb Qi T pier parts.

wherein the wiring pattern is connected to an

el ectrode section. 10 3. The el ectronic board

according to claim?2, wherein the wiring pattern has a

2¢ohhedeetomid boand m@:lorduzﬂg toldisine] ,adierdn ite wioiap gaikan dy ehingeted to

to claim3, wherein the connection termnal is a 15

abelopir@leaeétionde that has a resin core of which at | east

a top part is covered by the wiring pattern. 5. The

el ectronic board according to claim1, wherein the

Wi ring pattern is connected to an el ectrode section
| ect.ronic board

3 PP RGP T ot e Grrigg pfer Pas

correspondi
connectleongtem%nglg

4. The electronic board according to claim 3, wherein the connection terminal is a

bump electrode that has a resin core of which at least a top part is covered by the wiring

- pattern.

5. The electronic board according to claim 1, wherein the wiring pattern is connected to

an electrode section and an external terminal.

6. The electronic board according to claim 1, wherein a width of a part corresponding

to the resistance element in the wiring pattern differs from that of other parts.

7. The electronic board according to claim 1, wherein a thickness of a part

corresponding to the resistance element in the wiring pattern differs from that of other
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to the resistance elenent in the wiring pattern
differs fromthat of other parts. 7. The electronic
board according to claim1, wherein a thickness of a
part 25 corresponding to the resistance elenment in the
wiring pattern differs from£Rat of other 26 parts. 8.
el ectronic board according to clains 1, wherein a
nunber of layers of a part corresponding to the
resistance elenent in the wiring pattern is smaller
than that of other 5 parts. 9. The el ectronic board
according to claim8, wherein the wiring pattern has a
8t i 8¢ elggirards hoaith dceprding tnelaipst t, evharein heusbar o thypsstdfampart
formed on the first pattern with a material different
comesponding toothe rdsistdnice stempat inekdwiriiptattdi@ iVRBAIR Bhad tRATO other
of the second pattern corresponding to the resistance
padigenment has been renoved. 10. The el ectronic board
according to claim9, wherein the material of the
first pattern 15 has a resistance val ue higher than
that of the material of the second pattern. 11. The
el ectronic.board accordjng .to claim1, wherein the
% e?ﬁ%?lgaﬁoé’lcgli’o ?ﬁcofdgng Groim Svigredt r ess rel axati on
| ayer, 20.12. The el ectronic board according to claim
1, wHaF sfising pritepekas o firptcratismeandrat sependgaittemdthieysecond pattern
sealing material. 13. The el ectronic board according
fopmed paihedirgt, pattesienittca natetiabdifleteartoin that aftievideshtem, and
the substrate. 25 27 14. The el ectronic board
wageimr ding to claim11, wherein no sem conductor el enent
i's :
a part of the second pattern corresponding to the resistance element has been

removed.

10.  The electronic board according to claim 9, wherein the material of the first pattern

has a resistance value higher than that of the material of the second pattern.

11. The electronic board according to claim 1, wherein the resistance element is formed

on a stress relaxation layer.

12. The electronic board according to claim 1, wherein the resistance element is sealed

by a sealing material.

- 13. The electronic board according to claims 1, a semiconductor element is provided on

the substrate.



10

15

20

25

provided on the substrate. 15. An electro-optica

devi ce on which the electronic board according to
claiml1l is 5 nmounted. 16. An el ectronic apparatus
conprising the electronic board according to claiml
or the electro-optical devi €& according to claim15.

0 . j d facturing nethod .
omre SRR E B A SRS T LA PR R b B e stegromt
and.fprmng .a resistance elenment in a part of the
W@%@?ﬁ%i&ﬁggp A e part having wring specifications
that are different fromthose in other parts. 15 18.

The el ectronic board manufacturing nmethod according to
claim17, further conprising connecting the wiring

15at taretectro-opticalldevice ool evhidcthe efectrdific bdnd aedoading anilgim 1 is
board manufacturing nmethod according to claim18,
midudtedi N the wiring pattern has a connection termnal.

20 20. The el ectronic board manufacturing method
according to claim 17, wherein the wring pattern is
connected to an el ectrode section and an externa

erginal . 21. The el ectroni ¢ board .nanufactur.in .
Lo B stealy apaeS et he Siflsour Rods @ocosding g ey or the
ﬁf the,zisistance el ement conprises renoving a part of
eleREORPHGah 5e e aceprdingAg clmm Phe el ectronic board

manuf act uri ng net hod according to claim?21l, wherein

the wiring pattern has a first pattern and a second
pattern, the second pattern forned on the first

1pat Aeekctrbrtibsardtiadnizaturids i@icn tohpsmg: hat of the
first pattern, and 5 wherein the fornmng of the

[ eST StoAfiif A RAE &AL DESALHRYI ng a part of the
second pattern corresponding to the resistance
el e”%[‘ming a resistance element in a part of the wiring pattern, the part having

wiring specifications that are different from those in other parts.

18. The electronic board manufacturing method according to claim 17, further

comprising connecting the wiring pattern to an electrode section.

19.  The electronic board manufacturing method according to claim 18, wherein the

wiring pattern has a connection terminal.

20. The electronic board manufacturing method according to claim 17, wherein the

wiring pattern is connected 10 an electrode section and an external terminal.

21. The electronic board manufacturing method according to claim 17, wherein the

forming of the resistance element comprises removing a part of the wiring pattern.



23. The el ectroni.c board manufacturing nethod
according to claim?22, wherein the 10 material of the
first pattern has a resistance val ue hi gher than that
of the material of the second pattern. 24. The

el ectroni ¢ board manufacturi ﬁg nmet hod according to
claim2l, further conprising: 15 formng a protective
filmon the wiring pattern, and renoving the

rotective filmin an.area of .a part of the wiring .
2%-at ?E‘F HegFoic ‘?O&'f%ﬁ]ﬁa%uag%meﬂgﬂ AsFasiBg o ¢lgian £ Lrvﬂﬁa@n
of the resistance el epent includes renoving a part of
t he WHCIYHENE paitara hes & Bisbpagiern ad disspnchpatteps thrssecomidepattern
el ectroni ¢ board manufacturing nethod according to
formgid on 1 fifstipatteer with o mumtérl diffesentifiongthahef thefiiss patees and
el emrent with a sealing material.
wherein
the forming of the resistance element comprises removing a part of the second

pattern corresponding to the resistance element.

23.  The electronic board manufacturing method according to claim 22, wherein the
material of the first pattern has a resistance value higher than that of the material of the

~ second pattern.

24. The electronic board manufacturing method according to claim 21, further
comprising:

forming a protective film on the wiring pattern, and

removing the protective film in an area of a part of the wiring pattern and
forming an opening, wherein

the forming of the resistance element includes removing a part of the wiring

pattern through the opening.

25. The electronic board manufacturing method according to claim 17, further

~ comprising sealing the resistance element with a sealing material.



