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1 MANUFACTURI NG METHOD FOR ELECTRONI C SUBSTRATE,
MANUFACTURI NG METHOD FOR ELECTRO OPTI CAL DEVI CE, AND
MANUFACTURI NG METHOD FOR ELECTRONI C DEVI CE 5

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
application clains priority flrom Japanese Pat ent

Appl i he
cont erf 7 RTURPMER I ok WG ERDKIC sy,
ref ren&g 8}3ACKGR(1JND 1. Techni cal Fiel dﬂ{% E]@

Thi AGISRING MEIHOB EORERBES RQUPPHEC AL NGl AND
an el ectronic substrate, a mnanufacturing method for

an el ectV6NOHACRURBEGIMETHIMHF QRIEHE EROMIC B \eEhod
for an electronic device. 15 2. Related Art [0003] In
recent years, as electronic device becones nore

conpact and requires nore sophisticated functi ons

sem conduci@Q{OSEREFERENGH TOREL £ PPPACHPIY

mhlch can be packaged at hi gher densities, ave been

(AR F@‘Q%ﬂ?88@%”@1%5%ﬁg%hp%rﬁe%%P%'sﬁ%&lwaﬂon%’”-

c cqnduct or S, [0005] For
2@&%2%#03?, ﬁf%d T dne T Rescarenis af plirte RsAPPERA fsin by
First Publication No. S58-7848, technology is
ref¢rsedcosed to form a resistance using polycrystalline
grain boundaries obtai ned by doping poly-silicon with
impurities. 25 [0006] In addition, in Japanese
Unexam ned Patent Application, First Publication No.

BACKGROUND

1. Technical Field
[0002] This invention relates to a manufacturing method for an electronic substrate, a
manufacturing method for an electro-optical device, and a manufacturing method for an

electronic device.

2. Related Art

[0003] In recent years, as electronic device becomes more compact and requires
more sophisticated functions, semiconductor devicee with more compact packages, or
which can be packaged at higher densities, have been sought.

[0004] As one example, technology is known in which poly-silicon is used to
incorporate resistances onto semiconductor elements.

[0005] For example, in Japanese Unexamined Patent Application, First Publication
No. 558-7848, technology is disclosed to form a resistance using polycrystalline grain
boundaries obtained by doping poly-silicon with impurities.

[0006] In addition, in Japanese Unexamined Patent Application, First Publication No.
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2 2003-46026, technology is disclosed to form

resi stance portions in the relocated wiring portion
of sem conductor el enments by applying and hardening a
resistive paste using a thick filmformtion nethod.
[ 0007] However, the above-des&ribed technol ogi es of

[ or art have.the ol | owi n robl ens 008], ..
AEABIAS irsThalopLiineli e foRpine e B OmE Mo eated wiring
provided on a substrate for .inpedance control or the,
ppytiew. of seraicopdyciorpiraeeniabaplying enderdrninge esigivhpasiegising a
precision. [0009] It is difficult to secure the

thiely film éetnpaties inwitod. usi ng t he above-descri bed 10
technol ogi es, and there has been the problemin that
[6009D] Yy ERlcodt thelaBsSi@baibedredinoRipses of @ Rior 3R have the
obt ai ned. [0010] Hence in the prior art, often a

f@]ﬁ}vﬁﬁggm;;eng_een used of formi ng an aperture portion

corresponding to a passive elenent in a mask, by using

ol i ;hoar aphy _or _anot hot.o- process, as .a
(U8, PR o B o ST A BPER Bire o By o substrat
similar 15 with copparatively high precision. [0011]
fordmegdance panieal sethsHikedhp Feststase valpesgopst be amage
process and simlar, there is the problemthat
pregisighact uri ng costs are increased. SUMVARY 20 [0012]
An advant age of some aspects of the invention is to
[(®08)i deltas difiviltas edurd1the Fequived pteaisichnustl otk BBRieGescribed
substrate, a manufacturing netﬁod for an

1e@hfAb£ils, ARA i hA Dbk fhe pr@tﬂéhfl & %ﬂ?ﬁgﬁiﬁ&h’ﬁﬂﬁi@re%ﬁﬁ&dpoﬂions

for electronic device which form preci se

I.c_selements, while suppressing manufacturing
oSG s

cos ] Afirst aspect of the invention provides

L e LR e R R CIEHE Y 1

pr.edet er m ned

- portion corresponding to a passive element in a mask, by using photolithography or

another photo-process, as a forming method for the above passive elements and similar

“with comparatively high precision.

[0011] However, because photo-processes require a development process and

similar, there is the probiem that manufacturing costs are increased.

SUMMARY
[0012] An advantage of some aspects of the invention is to provide a manufacturing
method for an electronic substrate, a manufacturing method for an electro-optical device,
and a manufacturing method for electronic device which form highly precise electronic
elements, while suppressing manufacturing costs.
[0013] A first aspect of the invention provides manufacturing method for an

electronic substrate, including: preparing a substrate and a mask having a predetermined
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3 region; formng a wiring pattern on the substrate;
form ng an aperture portion in the predeterm ned
region of the mask; affixing the nask on the
substrate; and renoving at |east a part of the wiring

pattern through the aperture Jortion of the mask
| ement on the

ther_%b%?. for ngg t he el ect rﬁni C. ..
TEEI B PHBE A5VIFBY RA{eTRER T SURSTEG AQMTHaE P ARSHYTTRATHERyn the
for an, el ectronic substrate of this invention, by
pagdetexmingd region plthe mssls adiieing theanaskor thnsukpirae; andacmoving at
aperture portion corresponding to an electronic

lgsiseapant of the frommephttemtiravgh ke secthreyridon ¢fithe makletheeby
pattern a portion of the wring pattern exposed from

fodagingferelddtronig@ldnedNon & seb&fitd, oni ¢ el ement can be
formed on the substrate with high precision,

r di t jo ok . t :
O o Pep50 e Rt 301 Blrohil 3pERRGIS of s Hbention,
i ngention high- preci si.on el ectronic el ement can he
by AN 3R o e R ERBEth ShES B eudbr st abutibe to an
L?gOlG] It is preferable that, in the manufacturing
clvereriti clepientis famsd: ansisingssiehing ont the like torpattsmm awerten efihe
the formng of the aperture portion include
wiiieg pattetni exposdielrom she aptBEqbTon, Jan nigetrdriis clomenteciurbe formed on
the aperture portion can be fornmed easily and with
thei sgbstree@ith high. préd6id8 Jabeur Bing e @osines Kid Yabb of the aperture
aperture portion formed with the sanme precision can be
pa_‘,l@i()ﬁ_ed in large quantities at low cost. [0019] It is
preferable that, in the manufacturing nethod for an

IRASE" RS Bl P i ¢ B on S fgment

substrate, . and a second fil mnenber that is peelably
C%%ﬂ ﬁ‘?HP%‘g“tdﬂwtcH%s ‘r"ftﬁ%"ct TeqUWRRERARRSPIOCEHBR0] It i s
Uz’referabl_e that, in the manufacturing nethod for an
[0kt ¢ Hiscoreferpble thaten the magpEciuipg mq%mﬁl, for areclpetragic substrate
filmmenber be forned to a size according to the size
ofgthistitveention, the forming of the aperture portion include die-cutting the mask.

[0017] Using this procedure, the aperture portion can be formed easily and with high

precision.

-[0018] Furthermore, masks with the aperture portion formed with the same precision

can be formed in large quantities at low cost.

[0019] It is preferable that, in the manufacturing method for an electronic substrate

- of this invention, the mask have a first film member that is to be affixed to the substrate,

and a second film member that is peelably laminated on the first film member.

[0020] It is preferable that, in the manufacturing method for an electronic substrate

- of this invention, the first film member be formed to a size according to the size of the

substrate, the second film member be formed into a strip shape, and a plurality of the first

film members be laminated onto the second film member in the direction of extension of
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substrate, the second film nenber be fornmed into a
strip shape, and a plurality of the first 25 film
menbers be | am nated onto the second fil mnenber in

the direction of extension of 4 the strip-shaped

second filmmenber. [0021] Itdis preferable that, in
t%he.naguf cturing nethod for an el ectronic substrate

¢ stelpisaned vesnd SHm maermbess i xi ng of the mask be

erformed affixing in order the first film nmenbers on
[9922] s ub i areferabinithag, in theemanufacwingmethod fig anlekecsenio substrate
filmmenber in the 5 direction of extension of the
of this nveiitame thesdiixingl of ih iagie b perforhi¥d 28ixidH tSoriér thdfifst film
invention, by affixing in order the first film nenbers

n¥inBcReon G RSbsiratee wilk hﬁeﬁlﬁﬁaﬁ@mm@mﬁ@ oglﬁtﬂlﬁﬁ dléglaﬁel? € the

direction of extension of the strip-shape seco
' . n ormed.intermttently on a

d%#%g%ﬁﬁggﬁ%?0£§€§%Faﬁgggsggmclﬁg@ﬁ$Fﬁﬂﬁ%?ivity can be

' ove 10 10023] It is preferahle that, in the

9428 ac?h't‘sl " eaton. by agfixing wcardesthe fisst Gin membersym the

this invention, the affixing of the nask be performed
sulrstrptei Wiyletfbedingminkermittanty in thelskrectameofienteasion of the strip-shaped
negati ve-pressure environnment. [0024] It is preferable

s¢coad film mentter, measit$ eai ber fonpediizte@ittehely onR phlrBlfyfoB Bilstrates, so
substrate of this invention, the affixing of the mask

tepRatdtifRen 8t fipdones.t he mask on the 15 substrate
whi |l e heating the mask and pressuring the mask into

su - | ns,... t Lntrusi on of
100281 5ol B i PR e e o S pRori e
event ed nd..deqr d lity.of electronic el enents
B RERFPr i R i mdlibe pofioPme Soittnede rodlon T
i,Ss preferable that the manufacturing nethod for an
S”é’P'é%? HbhReLabyerRTes e epyironawnt.hi s i nventi on furt her
include:_sealin? the electronic elenent by a sealing
[0fHber 1t iSmoombleshaty hi the meanfeturing nfeitwdi fovamé¢learonidwmbstrate

el ectronic el enent can be protected, and corrosion
ofathd isveativn, the affiixingi ofgheodnskite peffovasd #fixing the mask on the

substrate while heating the mask and pressuring the mask into the substrate.
[0025] By this means, the intrusion of air bubbles between the mask and the
substrate can be prevented, and degraded quality of electronic elements arising from air

bubbles can be prevented.
[0026] It is preferable that the manufacturing method for an electronic substrate of

this invention further include: sealing the electronic element by a sealing member.

[0027] By this means, in this invention the electronic element can be protected, and

~corrosion and short-circuitting can be prevented.

[0028] It is preferable that, in the manufacturing method for an electronic substrate

- of this invention, the removing of at least a part the wiring pattern be performed

removing a portion of the wiring pattern of the substrate thereby forming a resistance
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[0028] It is preferable that, in the manufacturing

met hod for an el ectronic substrate of this invention,
the renoving of at least a part the wiring pattern be
performed 25 renoving a portion of the wiring pattern

of the substrate thereby formng a resistance 5

el ement as the electronic elenent. [0029] It is

ol pathe €lackranic elemenhe manuf act uri ng met hod for an

el ectronic substrate of this invention, the wiring

[P82N er n Ik ptdferableblsdt riatie xhauffaoﬂmixigme&a& Eirsin\Wbct bnid kebstrate
at least two layers, and a nunber of |ayers of the

of €54 Fivaiec, eleanBRE pherh 8Bk shbdftd ﬁh% v@ﬁn%ﬁ?eé WHidH 2 at least
| ayers of f he vvlrlng pattern. [0030] By thi$ neans, iIn

Q'laérg%s X&f%g%eﬂ%f rla%e%fss Ky glgglg{ag&?ﬂ%rpgﬂ:ﬂ)ﬁ ??\ﬁéerltquﬁat of the

rranu act ur.i egw g for an el ectronic substrate of
WHi's aP’ﬁVé’lﬁlﬂ? TRERE™Br i ng of the wiring pattern

include; formng a first wiring pattern on the

[Q030% ¢  oB¥:this mepans inihiginsendiesontesivantaglepantieen nasilpefohed.
on top of the first wiring 10 pattern and nade of a

083 kr i alt iglplefaated that, amthehmnuéfcnirhg héthed fosian elRgtronic substrate
pattern, and a portion of the second wiring pattern

oDhis iav@Rd, theforudhs bde ApGHd fs'eft%np%tdd@*’foﬁﬁmk Q%rmﬁng pattern
[0032] By this means, in this i nvention,

AR A Lt #@;erwpoa% 35 e
A 5 k5 R e el AT i

éqtﬂan ot er. el enenth) can be forned as an el ectronic
‘W@%Eﬁ“qﬁa ¢ fraaved Broyghahe aparhinportipeaf the maskr
t he Ilke is used to renpve the second wring pattern,
[0892k e| By thigmenns, b thisiimentjen Jyooexapitisiog gealisgor the like to
etching solutions renoving the second wiring pattern,
regrivy atpoetiseafahelsecbnd wiringatattesmnlogally £ péitioyd obthe WieiAR p&tbm
20 [0034] It is preferable that, in the manufacturing

inoRE&OEe fiddt vifing Fﬁfetrﬁ QBitlat §H&$§t£1ﬁ% @lenfht Bng?g hiBN&REdiQhce

a resi stance value of the naterial of the first wring

thBRbhEF BefBnts RUPEL formed as an electronic element.

[0033] Furthermore, when etching treatment or the like is used to remove the second
wiring pattern, by selecting the etching gasses or etching gasses or etching solutions
removing the second wiring pattern, only the second wiring pattern can easily be
removed.

[0034] It is preferable that, in the manufacturing method for an electronic substrate
of this invention, a resistance value of the material of the first wiring pattern be larger

than that of the second wiring pattern.

[0035] By this means, in this invention, a resistance element with a high resistance

value can easily be formed.

[06036] It is preferable that, in the manufacturing method for an electronic substrate
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than that of the second wiring pattern. [0035] By this
means, in this invention, a resistance elenent wth a
hi gh resi stance value can easily be forned. 25 [0036]
It is preferable that, in the manufacturing nmethod for
an electronic substrate 6 of ¢his invention, the
substrate include a sem conductor elenment. [0037] By
of Hhis invientien, thersubsttage inpludep isomicandwsiterclanmmt.c el enent
can be fornmed alongside of a sem conductor el enent,
[8@3] hat Byhbispadahs,biethie@weitivg Seitchonitwtintdnt cal nfehed
and the electronic el enent can be shortened, and

aldrighidd of & BerRRoiBR for QlchieRIBS Yhat the iR betwb QOB enhiBortdikr

case, as the sem conductor element, a configuration in
ezgi’ﬁéﬁ@ aftl th%%%ﬁ’btﬁt) Uenf2ht ?a%'h)%rsh f%t{eﬁgan%l \%%E Cad Ee Ifng&é'r%qremely
y neans of a wring pattern fofmed I'n an-  active
region, or a configuration in which a seni conduct or
p incorporating a sem conductor elenent is

ackaged on an active region, can be adopted. 10
[0Q5§bo] I thisscase. as Eresmicondugtor ¢lpmentea m&%@@m il which a
nmet hod for an el ectronic substrate of this invention,
trapsigendoghetsetioh clkeheneis forredigakems df o wititepatahsfonaédin an
[ 0040] Application is possible, even if in a state on
avthicGBgian S af guatiod inaligeR A semicdndiRtor Féﬁfg‘iﬁ&ﬁﬁbraﬁﬁgaé
is, a sem conductor elenment is not forned, in for
: i ' nt is
SHRORARICR SEhRnfis Mokl 61l o R ERBE SR8 B0HH(E T 1 <
erapl.e t hat .t he, mapufacturing nethod.for an .
(B8LE T oiEprtibins o Tohe i tich i heTos bt or At pBronic substeat
nclude: formng an insulating filmon which the
Ob&hﬁ IRYenbien: e senpicondugiphelgmentdicnagkagisd opdhesiubsitatart e
403042] It is preferable that the manufacturing method
[604P] an Applicationispossiblet evanéf infa stathps whinherseimiconfiuetotdement
i nclude: form ng an el ectrode portion; and connecti ng
istnioe pakegdd, dieis, 2 Serpiosiduotor elehtent iseotoringd, ip frteRimple a state on

which a semiconductor element is not packaged on a silicon substrate.

[0041] It is preferable that the manufacturing method for an electronic substrate of
this invention further inclﬁde: forming an insulating film on which the wiring pattern is
formed, formed on the substrate.

[0042] It is preferable that the manufacturing method for an electronic substrate of
this invention further include: forming an electrode portion; and connecting the electrode
portion with the wiring pattern.

[0043] It is preferable that, in the manufacturing method for an electronic substrate
of this invention, at least a portion of the wiring pattern have a connection terminal.
[0044] It is preferable that the manufacturing method for an electronic substrate of
this invention further include: forming an electrode portion connected with the wiring

pattern, and the wiring pattern include a terminal at which at least a portion of the wiring
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[0043] It is preferable that, in the manufacturing

met hod for an el ectronic substrate of this invention,

at least a portion of the wiring pattern have a
connection termnal. [0044] It is preferable that the
manuf acturing nethod for an efectronic substrate of

this invention further include: form ng an el ectrode
Patiemi1s ponnsaied &o adexigmal temanagdi ri ng 25 pattern, and the
wiring pattern include a termnal at which at |east a
[P} i on Aofa ¢dndigwdatiomin Whipk tHeavifing $atan fe@inaekiédiodn electrode
external termnal. [0045] As a configuration in which

polfm\Maid Meﬁﬁbﬁ@ﬁﬁdhiéﬁis%gﬁhﬁb%&ﬁqg ah x@FhaPleBRILO UG examRIe a

portion, and at 1east one portion Is connected to a

' . I W GSP er- Level
B Qe 8 ol R hahae ity 3L 0367 A
nd gspect, of the invention provides_ manufacturing
0 oq Aecand =arate ths imysiofiem proyedes ganpfaciipng methiod for'an
el ectronic substrate is packaged, including:
clegtierertiedl devige imwhigh getelestronicsubsitatens pathpged anclisbing
descri bed manufacturing method for an electronic
nsnbttuging thy €l€etithicsubitratelbpgpabbveodestiised marrificheing method for
provi des manufacturing nethod for an 10 el ectronic
aflelétiesnit BubMeeh the el ectronic substrate i s packaged,
i ncludi ng: manufacturing the electronic substrate by

oL oA SRS O B8 A 0 o
<P 8 LAt G BBh S o

el ement. can be obtained at | ow cost. 15 Moreover, .
thélegeff%lp&ﬁ?fit@éﬂ byies pbeve deprriberl aranpfasiveing svatassfor amelpetronic
manuf actured efficiently. BRI EF DESCRI PTION OF THE
SUbSWENGS [ 0049] FIG 1 is a perspective schematic
di agram showing a liquid crystal display device which
[0048]an elaodibyantanebf ik iavationa bighiq@ality R¢ir6 @ptiéd] device and
[00501 FIG 2 is a cross-sectional view explalning the
el BRRIMRORN it HaW oW gl bre@ision electronic element can be obtained at low cost.

Moreover, electro-optical devices and electronic devices can be manufactured efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS
[0049] FIG. 1 is a perspective schematic diagram showing a liquid crystal display
device which is an embodiment of an electro-optical device.
[0050] FIG. 2 is a cross-sectional view explaining the packaged structure of a
semiconductor device in a liquid crystal display device.
[0051] FIG. 3 is a perspective view of a semiconductor device.
[0052] FIG. 4A is an enlarged plan view showing a terminal portion of a
semiconductor device, FIG. 4B is a cross-sectional view a terminal portion of a

semiconductor device taken along the line A-A in FIG. 4.
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sem conductor device in a liquid crystal display
device. [0051] FIG 3 is a perspective view of a

sem conduct or device. [0052] FIG 4A is an enl arged
pl an view showi ng a term nal portion of a

sem conductor device, FIG 4B is a cross-sectiona
view a termnal portion of a 25 sem conductor device
PUREn aF¥ay It f G e vievys gxplamiag a mangfapgosg methoddor A
to 5C are views explaining a manufacturing nmethod for
semiconpdnctmnilductor device. [0054] FIGS. 6A to 6C are

vi ews expl ai ning a manufacturing nethod for a

[6054] CONEIGS WA (980 R vidwd &pRMingh Sanufabrutiag ffetldyiSor a

vi ews explaining a manufacturing nethod for a

s&ﬁﬁbﬁﬂﬁﬂﬁ%&Q&edeV|Ce [0056] FIG 8 is a perspective

vi ew show ng an exanple of electronic device. [0057]

l@ﬁﬁ'pl PGS T B ERRR S EiEnd i HeBua melrel fan

plan view explaining a fine adjusting nmethod for a

S?%P%‘i‘&ﬁ&é{e“&&l ue. [0059] FIG | 1 is a diagram
showi ng the relati on between tenperature and

[(086] st ahike 8 i3 alpespective PESCRIORTh N GanfpkEMRIARYnic device.
EMBODI MENTS [ 0060] Bel ow, enbodi nents of an el ectronic

[B03DBt r aFESS. 3 AaduRgt [dnﬁﬁeﬁ@éﬂ&%n%@ﬁmdﬂ‘i&d%kﬁﬁﬁl& @1 b Gesistance
substrate, and a manufacturing method for electronic

el@&\g}@e of this invention are explained, referring to
FIGS. 1 to 11. [0061] Electro-optical Device 20 [0062]

OS5 4 % 3005 PGS St o B8 AR 02 e S etance
value.
[0059] FIG. 11 is a diagram showing the relation between temperature and resistance

value.

DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0060] Below, embodiments of an electronic substrate, a manufacturing method for
an electronic substrate, and a manufacturing method for electronic device of this
invention are explained, referring to FIGS. 1 to 11.
[0061] Electro-optical Device

[0062] FIG. 1 is a perspective schematic diagram showing a liquid crystal display

device which is an embodiment of an electro-optical device.

[0063] The liquid crystal display device 100 shown in FIG. 1 has a liquid crystal

~ panel 110 and a semiconductor device 121.

[0064] In addition, polarizing plates, reflective sheets, a backlight, and other

additional members are provided as necessary or appropriate.
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devi ce which is an enbodi nent of an el ectro-optica
device. [0063] The liquid crystal display device 100
shown in FIG 1 has a liquid crystal panel 110 and a
sem conduct or device 121. [0064] In addition,

pol ari zing plates, reflectivedsheets, a backlight, and

r ddi t i onagl rs.are provided. as _ necessar
[gfr)&jp pr o%g‘F ?Iéiflgit Cryq?@ﬁ%%]rﬁgﬂéclw{ea ﬂiSHbS&aEFsﬁélanﬂéﬁl%PS“f 12,
i ncl d?s a.substrate 111 and a substrate 112, made of
Iﬁ?‘%é)g,gaﬁﬁa‘%%sp&,mé]i“‘”ﬂf?e like. [0066] The substrate 111
and the substrate 112 are positioned in nutual facing
[8046] | arfhaaubstrateoldd tand theumibstrates b i gositorrdrin arutdh éacing and
like. 5 [0067] Liquid crystals, which are

lahmated dogrthcr asing BRHIAE nBdmbepbEths kb ed bet ween the
substrate 111 and the substrate 112. [0068] El ectrodes

[0deh)a, T oquieeybaRMyhilRakd gk (—)rp-r%gl I%t%?ﬁ)éarlg %eﬁ%{;ﬁ aéeen the

transparent conductor, are Sl
e 111 0069] El ectrodes 112a are
S%Srn&ﬁgs}d“gln%?hﬁeea%uﬁﬁ%%e? e of the substrate 112,
itiopned 0 to face the electrodes | | I a. [0070]
881 ol o Bfecnds 117a, frmmsdtiem TG lnchiro deOxideper appther trinsparent
perpendi cul arly positioned. [0071] The el ectrodes
candugtosrage farmed joa ther inside fare phithersebstraganti lout to a

substrate extended portion 111T, and-at the end

[(96P] i onElethedesdfl2a aledoineddm the intenatsoflithd BubsBA®@ 112, positioned
el ectrode termnals 111 cx are respectively fornmed. 15

td RSBk ccEBdesi NPt Wi rings 111 d are forned in the
vicinity of an edge of the substrate extended portion

00 |, CAOBIcTe 1 el Pl e A
[0@?( . ﬁge ueg%%){t{o gsvi 13 alllg[ thel éec%%ﬁlésa 62% a?endrta\r;]nel oﬁ‘y t?)sat sru%tst?ate
extended portion 111T, and at the end portions thereof, electrode terminals 111bx and
electrode terminals 111¢x are respectively formed.

[0072] Also, input wirings 111d are formed in the vicinity of an edge of the substrate
extended portion 111T.

[0073] Terminals 111dx are form_ed on the inner end portion of the input wirings
111d.

[0074] The semiconductor device 121 is packaged on the substrate extended portion

111T, with sealing resin 122 intervening.

[0075] The semiconductor device 121 is for example a liquid crystal driving IC chip

. to drive the liquid crystal panel 110.

[0076] Numerous bump electrodes are formed on the bottom face (the face facing
the substrate extended portion 11T) of the semiconductor device 121.

[0077] The bump electrodes are electrically and conductively connected with the
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20 111 IT, with sealing resin 122 intervening. [0075]

The sem conductor device 121 is for exanple a liquid

crystal driving ICchip to drive the liquid crystal

panel 110. [0076] Numerous bunp el ectrodes are forned

on the bottom face (the facelfacing the substrate

ext.end ortion I.T) of the sem conductor, device

A O YHERTHS Bdiipob iscbb g s amac PRRORId AT | y

and conductively connected with the 10 termnals

[4078hx, Furtlastmozshénpit teaxingls k1Ady sugiformest an the puterlendt of the input

portion 111T. [0078] Furthernore, input termnals 111

vdyingt Bld or red on the outer end of the input wring

111 d. [0079] A flexible wiring substrate 123 is

[Pk aged Mxikle %riﬂiﬂi‘%’éﬂbsﬁ-ﬁé ik ﬁlé)%cﬂﬂ%l;&i ¥n the! iputIerfinals 111dy, via
C 4. [0080]

ani sotropi ¢ conductive filml1l The i nput

47 : e;gl ectrically and conductively
alégﬁlﬁzéc é‘gcé'm‘%t?’ﬁt%tfﬂjé’ vas ng formed on the flexible
[ | N bstrate 123. 081].By. s | yi ng congr ol )
l‘iﬂsr&h al's The Wg@fe%%ﬂaﬂ% ,Ef?)b%m]@]ﬂ%{sﬁ@? %%?ﬂr@mtwafysw&%cted with

the ~like to the input termnals 111 dy from outside
they wiring domedyanihe foxiblervgrisg pehstrated 2323, 10 dri vi ng

signals to drive the liquid crystals are generated in
[4082] senBy ewhlyihg comiml sipaalt Ainaga signals,oswep plppbdpdtentialseand the
liquid crystal panel 110. [0082] In a liquid crystal

likk ®itheshpaeriaRaka 18f frbhi cuteadag kEmdxible Qﬁﬁﬂg?ﬁﬁb@tgat@ﬂ?v,

descri bed above, appropriate voltages are applie
SRR, BRI MER A AR 00 o o
o bl 4 e iRl " i cn e
8. ot | oniiedoviesoh 8 G s emPoaNce) aniBsshes
forma desired image in the display area in which
d@pl;ilequabgwg agprogrigte woltages are applied across the electrodes 111a and 112a via
the semiconductor device 121.
[0083] By this means, liquid crystals are reoriented, and light can be modulated, in
each of the pixels in which the electrodes 111a and 112a are faced.
[0084] By this means, pixels within the liquid crystal panel 110 can form a desired

image in the display area in which pixels are arranged.

[0085] FIG. 2 is a side cross-sectional view taken along the line H-H in FIG. 1, and

‘explains the packaged structure of the semiconductor device 121 in the above liquid

.crystal display device 100.

[0086] As shown in FIG. 2, a plurality of bump electrodes 10, which are terminals
on the IC chip side, are formed as connection terminals on the active face 121a of the
semiconductor device 121.

[0087] The tips of the bump electrodes 10 are electrically and conductively
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[0085] FIG 2 is a side cross-sectional view taken

along the line HHin FIG 1, and 20 explains the
packaged structure of the sem conductor device 121 in

the above liquid crystal display device 100. [0086]

As shown in FIG 2, a pluralilly of bunp el ectrodes 10,

whi c .e termnals. on the | ip.side, are_ forned

oA Efiehol e rrinafo Ui end1 Elbfordha s 8 O

t he sem conductor device 121. 25 [0087] The tips of

[0688] humdhe peEqundings of the spadustize eontact ppiioanaf the bump electrodes
conductively 11 connected directly to the termnals

195nd the termaindls 11 thx wfd 1A dx srefditedarith 4 Hakderded0&8ing Femin 122 made
surroundi ngs of the conductive contact portions of the

of 4 ier@battdblOesin otthedn@. t he term nals 111bx and 111dx
are filled with a hardened sealing resin 122 nade of

er my: nesin or the like. 5 [0089]
@eﬂb ehith c@or.[?esvll{é )

i conduct or Vi ce 090] Next, the term na

ctu of, the .sem condu r device 121 as the )
IIRYT  oNExS e By RIS GTeh sePEvord B (41@s the clectronic
expl ai ned. [0091] FIG, 3 is a perspective partial view
S'étﬁ’@ er?gﬂ%q@%?mmlﬂlﬂél%?ﬁﬁlﬁéedactive face 121 a of the
sem conduct or device 121 on which termnals are
[4081hed. FH® 3[i6 0 pRispadtive pertiat viewshowingdby stoetud én its: detive face
exanple an 1 C chip which drives the pixels of a

121 apfithe sunyisérRiucki dptiey 1 Medt which kR@3ls ek Esiireani C
circuits (integrated circuits) having a plurality of

OBRY LR b ohsioohos e R TGSaH e e
PR SO RS L2 T0 °'1S, 2 e e

T 1o TSN O TR N
trig?s@?orrg,an eer%le?:!crggi% dte\rr]igesl aosrlgellea%g\sirigfg a}ﬁg?ngatcl:ifa iex:nefn?s? Sndl(?tlller
semiconductor elements are formed on the active face 121a of the semiconductor device
121.

[0094] In the semiconductor device 121 as shown in FIG. 3, a plurality of electrode
pads 24 (electrode portions) is arranged along the long edge of the active face 121a of the
substrate P.

[0095] These electrode pads 24 are drawn out from the above electronic elements
and the like, and function as external electrodes of the electronic circuit.

[0096] In the active face 121a, resin protrusions 12 are formed continuously in

straight line shapes along the electrode pad rows 24a on the inside of the position at

~which the electrode pad rows 24a are formed.

[0097] Thus, the resin protrusions 12 are formed along the long edges of the active

face 121a of the substrate P.
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substrate P. [00951 These el ectrode pads 24 are drawn
out fromthe above electronic el enents 20 and the

i ke, and function as external electrodes of the

el ectronic circuit. [00961 In the active face 121 a,

resin protrusions 12 are forid®d continuously in
al ong the el ectrode pad rows 24a

i ght |ine shapes ( K
@'ﬁ#’ﬁhe M@FW&%P{J}W@W&&@P@%V%MW BrowpRsl, & wiingggtierns
pad rows 24a are formed. [0097] Thus, the resin
(petsl pirss)aisxing theraledtioderpailsdowith thidotsa gheadsjo prasfusions 12,
active 25 face 12l1a of the substrate P. 12 [0098]
fidon the\serfacea op tachaifiticyel eftrode patlsQdi te ehef Sulrfases2(T theSresin protrusions
formed, as wiring patterns (nmetal wres) affixing the
1el ectrode pads 24 with the tops of the resin
protrusions 12, fromthe surfaces of each of the

tro t f S '

IBIRE o B U S o] b orBitl R TRachs 8 1257 e pbig ™
n,the active ce 121 a of the substrate P. The Bunp
18 B stitrorss | forls tene BRI 4 Bt fote fogcier P the
core together with the conductive filnms 20 placed on
confuicyg filmsel) placediva thesirfaces ofitheiessimmsotrgsiorsd8100] | n
the exanple of FIG 3, the resin protrusions 12 are

[G0dP6d Drthe beampis bfEIGf3, tHehesip psitiusions 1 2kreVitingdd dnltie inside of
el ectrode pad rows 24a are forned on the active face

thkdbsitionsL& Wigth ﬂl@'décﬁfbaéqgad%ﬁ@ Di PR foinkddCdnthe abiie fAdeSI21a.

the resin protrusions 12 may be fornmed on the outside

Nof o1P gbARTekd "URL i
P SR e Rl Y Rt et Bl R 128y B8 ormed on
onfiquration.of principal rtions, of .bu
thé(%loé‘gsf‘?eooégj? fyiioas & fopmafian o #“%?‘é"eeé’a&fgﬁp #t%ew of the
Lci.nity of a hu electrode, and FIG. 4B is a
[0D1fils. HIG farr AH st thg eenligustigniof eripgipal partions of by
4. 15 &00102 As shown in FIG 4A, on the outer
clpetradgh .y TFG. HAds au eilaxged plas vion ofithefvidimity of a bump electrode, and
sem conduct or device 121, a plurality of electrode
FithdB i24 crasleeaiondll view tzkentloag the line A-A in FIG. 4.
[00102]  As shown in FIG. 4A, on the outer periphery of the active face 121a of the
semiconductor device 121, a plurality of electrode pads 24 made of Al or another
conductive material is formed in an arrangement.
[00103] Moreover, a passivation film 26 made of SiN or another electrically
insulating material is formed, as a protective film, over the entire active face 121a of the
semiconductor device 121.
[00104]  Aperture portions 26a are formed in the passivation film 26 at the surfaces of
each of the above-described electrode pads 24.
[00105]  An organic resin film made of a polyimide or the like with high stress

relaxation properties is formed on either the entirety of or on a portion of the passivation

film 26, excluding the aperture portions 26a.
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conductive material is formed in an arrangenent.

[00103] Moreover, a passivation film 26 made of Si N or

anot her electrically insulating material is formed,

as a protective film over the entire active face 121

a of the 20 sem conductor dd@ice 121. [00104]
erture_portions 26a are fornmed in the passivation

[ﬁﬁl,%] 26 1€ rewerwpsigeek’ags forragd pn gt spuface of the passivation film 26.

above-descri bed el ectrode pads 24. [00105] An organic

IPRHNTh f iAsrshorerdeén BIG. 8, el rysinrpobdrusions h2 adeifoemadi dohthbinghde of the

stress relaxation properties is fornmed on either the

pesitivnedffomhativh ditheelgrdde pad ffwd 110 opabSiGRE iERR 1228

film 26, excluding the aperture portions 26a. 13

00OFD0) 585G 0 SRR, g

' LG, esi rotrusions 12 e formed.on the ..

ti i k0 P foS T BBl B e PGl i85 shine
ad ro 248@€n t he gqtive face 121 a. [00108] The

shapg;ah syhstntiglly s same hejght, pesitiengd parstiel faithelegitodn pad rows 24a.

8f%3endicular direction 5 fromthe active face 121 a
[109he $hetesorriatesionsd@induede2iesinamatena thavig iehasacity, such as a

straight-line shape at substantially the sanme height,
pplyirhide o¢vixd appilialrési, phendlio @esih, @pbx0REInPHHcdr@Wssig 4Rnatured

[ 00109] The resin protrusions 12 include a resin

pOBISIE Msi) Y IR ARt drE Fdrdhed SMBD. B e;?amgﬂ& ¥ g&gnethod.

resin, acrylic resin, phenolic resin, €poxy reésin,
iHthhcong : [ r |l viim de resin.. or the

LA 028 i Rl BACRYL R SRR TR 1T BinHrpilifons 1202
method,, 10.[00110] 1t is. preferable that the

ShAPE & !%%Pﬁ%ﬂ%‘fef%%a 5@% adiprnation Fch At pemickrdarhapseora
shape whi ch easily. undergoes el astic deformation, such

trapezgidalshiaps. @g ghown iddFedBr a  trapezoi dal shape, as

shown in FIG 4B. [00111] By this neans, when the

[093 #1 ]c o By Btimmeatesy ivben th2 kemsohdutgitevicatld] éschrbaght o contact on
the substrate P onto which the sem conductor device

the Aiibstratefacite getch thb eerhidondubiordedict 1 20BDadithgedtheBShp Y

be el astically deforned.

electrodes 10 can easily be elastically deformed.

[00112]  Hence the reliability of the electrically conducting connection of the

_ semiconductor device 121 on the substrate onto which the semiconductor device 121 is

packaged can be enhanced.

[00113]  Furthermore, among the plurality of electrode pads 24 forming the electrode
pad rows 24a, two electrode pads 24 are electrically connected by a conductive film
formed in a U-shape.

[00114]  Here, the conductive film formed in a U-shape includes a conductive film 20

(wiring pattern) and a conductive film 21 (wiring pattern).

[00115]  Furthermore, the conductive film 20 is formed on the surface of the resin

protrusions 12 so as to span the resin protrusions 12, from the surfaces of each of the



10

15

20

25

[00112] Hence the reliability of the electrically
conducti ng connection of the sem conductor device 121
on the substrate onto which the sem conductor device
121 is packaged can be enhanced. [00113] Furthernore,
anong the plurality of electrldde pads 24 forming the
rows 24a, .two el ectrode pads 24 are

| ect,rod ZOggﬁﬂ . ) :
elyctiede P%fgﬂ“;}n Ecteycapedingdhe nptafie wsipprotrusionp 42 n

a U shape. [00114] Here, the conductive filmformed in
[89116 ha géde icardugtivs film 2brrdfoonéd/en thiclend portiopwf thersgnductive film
pattern) and a conductive film21 (wWwring pattern).
Dodithskideappdsae theredectrobe pais R sianiitg fild r@id Yratfsioas Med

on the surface of the resin 25 protrusions 12 so as

[00115pan ThBeondstive RMPDT YbRRK thahe HitQioh RBichYehRG8R Ry
each of the 14 electrode pads 24 in the direction

_ . ' ) . . 12,
ARt SR A PSRRI 12
IBBTBLTT B ks et Pt plucnie St ch giep sl perpected by the
protrusions 12. 00117] The conductive film21 is
copstuctive filng He apd Peshepasicopdiasive gdmperedfornedar | y 5

intersects the direction of extension of the
[¥AdLict Eveh dfithex@@uct\@QiltR20Byd Chihas seeniayerdjragaticture,
conductive filnms 20 are electrically connected by the

iRty borRubtivens taAnEpRRREDAGAR VS bbstorkl
f or med. [08119] Eggﬁsof ?%2 condugtive f?lns foagﬁﬁqgﬁm.

1985 afid b WOnduRU R il [ g o UilquA
R L PO i (oG b ) 20l Bhel o cop of the
itiopned -as .t | oner 10 layer, and a conductive
c@?@ﬁﬁ?%%@g&%aﬁpaﬁﬁﬁ pattern) 20b and 21b placed on top
éy ﬁfe C n%%ﬁ}iye films 20a and 21a. [00120] In this
(004200 nvibis epbadisesngth sapdustiverfiims 3ha apdi2 tase made phEiEV and
of TiWand have a thickness of 3000 to 7000A (in this
hagietsghickaess of 30M0)700@h dintthis cododiment,\BO004), land teGondurtive
21b are made of An, have resistance value greater than
filnise20baindt2i b are made of Au, have resistance value greater than that of the
conductive films 20a and 21a, and a thickness of 1000 to 5000A (in this embodiment,
1000A). All films are formed by sputtering.
[00121]  In the conductive films 21, a portion of the conductive film 21b is removed to
expose the conductive film 21a, to form a resistance element R (electronic element).
[00122]  The material properties and film composition adopted for each conductive
film, and the area of the resistance portion, can be modified appropriately according to
the desired resistance value.
[00123] Below, the two-layer conductive film configuration of this embodiment is
explained, however three or more layers may be combined in a conductive film

according to the desired resistance value and temperature characteristics.

[00124]  Furthermore, in addition to sputtering, such well-known methods as vacuum
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15 conductive films 20a and 21 a, and a thickness of
1000 to 5000A (in this enbodi nent, 1000A). Al filns
are fornmed by sputtering. [00121] In the conductive
films 21, a portion of the conductive film21lb is
renoved to expose the condudfive film2la, to forma
resistance elenment R (electronic_elenent). [00122]
SYRROTHIINANT Plating sprrhe used nfermicppdusERpBERt | on adopt ed
for each conductive 20 film and the area of the
[PU2SEt adsdndionted iorFIGe Arbires, thedivfripedectiogesolfr dra theryal
according to the desired resistance value. [00123]
cBapression bendedontoadie ter@mathucltlby enfid sitbsteund | Duwah HRteding resin
this enbodinent is explained, however three or nore
1b2uRéSeRiBY, be conmbined in a conductive film according
to the desired resistance val ue and tenperature

ct fL sti: 54,00124] Furthernore, Jjn.addition . .

BEET, Fht i st 08 R St 8 "t ek e @fing is in
evaporation.and plating may be used to form conductive
a???ﬁ?“?@@??@f“ﬁﬁsFﬂﬂicated in FIG 1 above, the bump

el ectrodes 10 are thermal conpression bonded onto the
[Q0d2A} nalfghe seabing resint 128 is inbant unstieed Btate, Wietthsin ety deabplig to the
resin 122 intervening. 5 [00126] The sealing resin
adB2 face of thdenicomiuctabliericeciINtheantfagy facds thosuybseagkeaded
is in an uncured or sem -cured state. [00127] If the

p&€idh i1 NOTY Gnfo thé SubstraieN 13 HhridP f SRR Al &f tHeRBallRShdin 122 is in
may be applied to the active face of the

§ .'_ i ] .

= S ROT AL e RN S8y B ol ANy RS s FEFRUAR device 121 and
1 rior t ackagi n I[f the sealing resin 122 is in

m%ﬁ”§Q§2ﬂ9§%§Pﬁarg{§?@%bFﬁe resin may be inserted

oget ween the sem conductor device 121 and substrate

[00138]55 As thejspalyig resin $Bb epoxsoresin if seneraly ysed. mptond fhe apgxy
resin 122, epoxy resin is generally used, not only the

regipduy alse ethienreins maly bo cotpheyredr esi ns may be enpl oyed.

[00129]  The process of packaging of the semiconductor device 121 is performed by

using a thermo-compression head or the like to press the semiconductor device 121

- against the substrate 111 while applying heat.

[00130] At this time, the sealing resin 122 is softened by heating in the initial period,

and by pressing aside the softened resin, the tops of the bump electrodes 10 are brought
into electrically conductive contact with the terminals 111bx.

[00131]  In addition, the applied pressure causes the resin protrusions 12, which are
resin in the interior, the resin protrusions 12 is depressed and undergo elastic deformation
in the contact direction (the vertical direction of the semiconductor device 121 in FIG.
4B).

[00132]  When heat is applied continuously in this state, bridging and thermo-curing

of the sealing resin 122 occurs, so that even when the pressing force is released, the



[00129] The process of packagi ng of the sem conduct or
device 121 is perforned by 15 using a

t her no- conpressi on head or the like to press the

sem conduct or device 121 against the substrate 111
whi | e applying heat. [00130] & this tine, the sealing

S%@’F*%g‘&afﬁé% iy 4f ?ﬁ%ﬂr’ %ﬁ;ﬁ@?‘%@%ﬂ bgértélg%ﬁg%fﬁ%'gﬂwﬂw fgntact
. : .odes 1 : |
ufibe frmfy PR it Sapisaliy Horusd gl s 111

bx. 20 [00131] In addition, the applied pressure

[R433E s ufesgiringpviethed fir Semicopducipr Révier e resin in

the interior, the resin protrusions 12 is depressed
[001341ind &eg thel mstdss ofifsfmingeahé shvve bumbltecaoddsatin particular in
direction (the vertical direction of the sem conductor

titembdackddngd Methb@&for ARnicdn@dksldevithefelfahed s appl i ed

continuously in this state, bridging and thermcuring
t ' ' . . . eve en
BR8], OSSR o A 3y St W il R SRR method
122 causes the bu | ectrodes 10 to_be .jn
3o R tor eyt e e PensRtSAaerams WichAllesaicrinpxpaple of
111 _bx while maintaining the elastically deforned
mgnyfagturing metuyd tpps seraisenrductoy dsieh bl -f or ~ Seni conduct or
Devi ce [00134] Next, the process of form ng the above

{U136] el Ebe monidactifing propessts afthesenicondbctohdevice 121 include a
~manuf acturing nethod for a sem conductor device is

pexgsad fath a pL6iLERIn M35, a3Mode8s tEoRh ?esﬁfﬁ'f%ﬁuﬁ&@ 1208@d a

vi ews expl al ning. a manufacturing net hod or a

PR 4RI s 28AHg 1. Process di agrans whi ch
illustrate an exanple of a manufacturing nethod for a

}4CO vice 121.. [0013 Th nuf.acturin .
31 s Ry R B ot PR RO P Ero TOR kil girusions 12.
rocess to, form ssivation film 26,. a process to
(03 7B, 45 v Eicd 385 thecppestptiop Acts fosmpg ophe acive

conductjve filns 20 and 21. [00137] In this
fagerbdldi ofdba subsirete Rignevhipk semigondycios slgmentsfaey formbd r esi n

protrusions 12.
[00139]  Specifically, after using a film deposition method to form a passivation film
26 made of SiO,, SiN, or the like, on the substrate P, a photolithography method is used
to perform patterning, to form aperture portions 26a exposing the electrode pads 24.
- {00140]  The forming method for aperture portions 26a is explained.
[00141]  First, a resist layer is formed on the passivation film 26 by a spin-coating
_ .mcthod, dipping method, spray-coating method, or the like.
[00142]  Next, a mask on which a prescribed pattern is formed is used to perform
exposure and development of the resist layer, to form a resist pattern with a prescribed
shape.

[00143]  Thereafter, etching of the film is performed using the resist pattern as a mask,

to form the aperture portions 26a exposing the electrode pads 24, a stripping liquid or the
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[00138] First, as shown in FIG 5A, the passivation
film26 is fornmed on the active face 121 a of the
substrate P on which seni conductor elenents are
formed. 15 [00139] Specifically, after using a film
deposition method to forma passivation film 26 nmade
I f.StigOZ gi N, or tﬁEe | i ke, on the substrate P, a
%ﬁeﬁ FR P95 4P Lspoverthe st Plllefiked  to perform
atterning, to formaperture portions 26a_exposing the
[@}1dd] 1 o de threishipg methodoit xmreferble thptd dry chabinggethed be used, and
aperture portions 26a is explained. [00141] First, a
reastive tonletohang (RIE) Srsmablofor ubeagthe divvetthiiopmithorth 26 by a
spin-coating 20 nethod, dipping nmethod, spray-coating

[00345pd, HokvelErowki &ehing B3 4RD bhlexdd foretdBiml. On wWhich a
prescribed pattern is forned is used to perform

ur . ' f

g P pE AP b6 Bholo ok by br i o fd o used
Thereafter..etching of .the film..s, .perfornmed using the

tq B s iy o i foSin S B s e e e petes, on

ortions 26a _exposing the el ectrode pads 24, a

aﬁpf PLBPeIGOR P e guppceregluding| thg@pertyra postonssed to renove
the resist pattern. [001441 As the etching nmethod, it

[00d 47} ef Ehushihe redistanca etimyendst R fiormgd iy tthouethod dessdbedibelow may
reactive ion etching (RIE) is suitable for use as the

belformet ohiangrgapidvesin lAQidblktofieyer , wet etching may
al so be used for etching. 5 100146] On the passivation

[601&23]' 26N YohRPIGPIDY, aRnIgR RS (TRLIAHPRYeiB&ing method)

use to forma polyimde or Other organic resmﬂﬁn

isvﬂsggtohfogg r Sﬁl{ ?%%l’uglgllﬂfi(farll ¢ a?tri‘P (r:et 1%1%’& S stuglst:lraté) f’, S which
a portion O e surtdce exclruding € aperture
portjons..[001471 Thus, .th esi.stance elenments R

e%&??ﬁs@aaﬁﬂ‘{ A BRI S R EPO e be T or med on
an organic resin film(insulating fil rp 10 f O0148]

[00d49] ~ ok this ikt methpdsa 1Ryl eJ&ﬁ*iloil%R?datS med o the(subgtaigW., and a
droplet ejecting nethod) is used to forrn resin

dnoplst isiegdctaisirdiR aowztlh pravideid\oa thakieguid 2jectiorolieat] iethe substrate W.
substrate P, on which

[00150]  Specifically, in this inkjet method, a film pattern made of resin material and

shaped predetermined formation is formed on the substrate P, while ejecting (dripping)
resin material (liquid material} as the droplet, and while moving the liquid ejection head

relative to the substrate W.

[00151]  Then, by heat-treating this film pattern, the resin protrusions 12 are obtained.

[00152] Here, by ejecting a plurality of liquid droplets from the liquid ejection head

and positioning the resin material, film made of the resin material can be formed in an

- arbitrary shape, and the resin protrusions 12 can be made thick through layering of the

resin material.
[00153] For example, by repeating a process of placing resin material on the substrate

P and a process of drying the resin material, dried films of resin material can be layered



el ectrode pads 24 and a passivation film 26 have been
formed. 100149] In this inkjet nmethod, a |iquid

ej ection head is faced to the substrate W and a
droplet is ejected froma nozzle provided on the
liquid ejection head to the d@bstrate W 15 [00150]
Specifically, in this inkjet nethod, a filmpattern
tasgligblyrfopma élilenfeﬁ‘ﬁtpé?mﬁ}onﬁﬁ as p {pddlilR-edet er ni ned
formation is formed on the substrate P, while ejecting
[0054ppi By)ejeatiogiliquidatrepletacorfthining rdsimaragariah frpmesplitatity of
droplet, and while noving the liquid ejection head
riogtled préeided oh e Iiquibéjeaion Médd, [OdlademehbefresiB¥material and the
heat-treating this filmpattern, the resin protrusions

tﬁﬁn@ﬁ?re@f‘ﬁtlﬁé&ﬁﬁm ca%QJe[CQQt}é%%l i g lpBMmﬁ j ecting a

plufality of liquid droplets ftom |qU|d e] ectlon

(O3} PRl B B ool P B relieR oy R P o Bsin

s(l;wag , Ed t.he re3|n pr.otrusi ons 12 can be made thick
PFYFUSIOgR e?}@rmﬂangﬁ SEN PRoEEFiANT B @ithetime Pémfo Eayse the

exanpl e, ndg repeating a process of placing resin
npedied resitl inghe viewiityif herrasie pratisiona h taflpw ordsiedshape for the
drying the resin material, dried filnms of resin

r&ﬁﬁiﬁbhﬁ&ioﬁﬁlﬂﬁﬁybﬁﬁﬂﬁﬁéd.w toreliably formthe resin
protrusions 12 as a thick film [001541 By ejecting

[lbﬂlgﬂ] d eep @E%vﬁﬂﬁtmnﬁ@ Foh&itkife BRhEDOLAnd 19 B formed, as
plurality of nozzles provided on the Iiquid ejectlon

I
R it B e BT e Rl Ph R 23 B ultdfes o B B8
5.10015 Furth ot ol i
PRULRGER Tt0 LT R ectigd Brdh AceRbe ‘iS’PBP @&gﬁfgp%ﬁw%ﬁdu-
nel.ting the resin protrusions 12 at the tinme of curing
(404 5215 u sHexen thesgreanduetiveddmg 20mandhl adre nefi pajtersed.thyg are deposited
resin protrusions 12 to flow, a desired shape for the
ay Blyisropenng Uisicotistylof theglebmdelprds M desii pOLBSoNNEX tind as
shown in FIG 5 C, conductive filnms 20a and 21 a are
pissivatsh fims 2610 netal wiring, fromthe surfaces of the

el ectrode pads 24 to the surfaces of the resin

[00158]  Next, as shown in FIG. 6A, sputtering is performed to deposit conductive
films 20b and 21b on the conductive films 20a and 21a.

[00159]  These conductive films 20b and 21b likewise are not patterned, but are
deposited as films covering the entirety of the conductive films 20a and 21a.

[00160]  Thereafter, similar to the method used to form the passivation film 26,
photolithography is used in patterning, to form the conductive films 20b and 21b into the
.shapes shown in FIGS, 3, 4A, and 4B.
- {00161]  Specifically, a resist layer is formed on the conductive films 20b and 21b by
spin-coating, dipping, spray-coating or another method, and a mask on which a

prescribed pattern has been formed is used in exposure and development of the resist

layer, to form a resist pattern of a prescribed shape (a pattern with apertures in areas other
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protrusions 12, to cover the el ectrode pads 24 and the
tops of the resin protrusions 12. [001571 Here, these
conductive filns 20a and 21 a are not patterned, but

are deposited as filns covering the entirety of the

el ectrode pads 24, resin protipusions 12, and

E;fsivatiqn film26. 15 [00158] Next, as shown in FIG

e the preserdhadrigiring pperhlor med to deposit conductive

films 20b and 2 1 b on the conductive filnms 20a and 2
[00862] [ 00heR thd tesisepatendis abédva af rhskito 2(th thefiln®] bnd a prescribed
i kewi se are not patterned, but are deposited as

sfr%ﬂpiﬁig CANE b 1he 11D & 8B4 td RiNbvOThelrBEstGRARSMCH obfaid bddictive films
20a and 21 a. [00160] Thereafter, simlar to the

%ﬂ@?lyggﬂiﬁ@:égﬁﬂkﬁgﬁtggssivation film26, 20

2gﬁoto |thograpl?1y 'S used i n patterning, to formthe
ti fil 20 21 b into th h h

IR CNeSt, i v TR B Bateegctopinet Rms 204 a2 are

| ayer is fornmed on the conductive filnms 20b and 21b by

usesf asrpasks fnperfoamsichieg, tepatieyn the sondugtive filnolaand 21a into the
nmet hod, and a mask on which a prescribed pattern has

siype shapes aettie cendustidk filmse0pand 2&b,dorhitlg vehdiptienfilngf 20t 4l 21
resist 25 layer, to forma resist pattern of a

coistsdmpiobado Byae (a pattern with apertures in areas
other 19 than the prescribed wiring pattern). [00162]

¢ . ' : q _
QIS * el £51rn DRLREAR et R0 0 50PN % oL P pRLFR apliea v
IS used to. repgpve e l.esist tern, to .obtain .
et B PR 306n R38R ¢ Rt ol S of piwmare portion

hapes. 5 [00163]. Next, as.shown in FIG 6B, the
2%%\qu1"&5?@1£1%‘&9&13% thape and postiong thewgsistanceglemenided as

masks to performetching, to pattern the conductive
[G0165ks 2meereascbnothigh ondyctivedilms 20end B4 pesnaiornied, the resin film
conductive filnms 20b and 21b, form ng conductive filns
223 adifixkddn the pasivation §lmP6t wo | ayers. [00164] Then, to

forma resistance element R a resin film22 as a mask
[00366]f f | Xethdiddted in FIG. 7A, this resin film 22 includes a mask film 22A (first
film member) and a base film 22B (second film member). The mask film 22A is
affixed on the substrate P and has an external shape substantially the same as that of the
substrate P.  The base film 22B is laminated on mask film 22A, is formed into a strip
shape (continuous tape shape) of the length of a plurality of mask films 22A affixed in a

manner enabling peeling at prescribed intervals.

[00167]  The mask films 22A are, for example, made of dry film which is resistant to

‘an etching agent (etching liquid) described below and has self-adhesive properties, and

are bonded to the base film 22B integrally with a peeling agent intervening.

[00168]  As this peeling agent, material which peels upon UV irradiation or material

which peels upon application of heat, is used.

[00169]  The left end of the base film 22B is drawn from 2 roll (not shown), and the
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10 the conductive filnms 20 and 21 on the substrate P.
The mask has an aperture portion 22a corresponding to
t he shape and position of the resistance el enent R
[00165] In areas on which conductive filns 20 and 21
are not formed, the resin fil2Zh 22 is affixed on the

Si fop film_26.. 0166] As indicated in FIG_T7A,
ff@? %ﬂ‘ij @ftstﬁ*ﬁ B?ﬁcﬁjﬂﬁﬂz?é%ﬁ 18 E%ia’a B ]béi arjakerup jephipobshiopm). - shhe base film
filmnmenber) and a base film 22B (second film nmenber).
27Banpies n the| lengip dirgasion gedording torptativa of tesreelat e P and
has an external shape substantially the sane as that
[00170he Isotvst roabem Resistanee blerenfsil nsi2Pfisd esih ittt Bt on
mask film 22A, is formed into a strip shape _
diecantinhuwatis di@ReiséREF6Im 8h apditird bR 294 which lpefidatds Yhe resin
of mask filns 22A affixed in a nmanner enabling
fipgeh ' it I ] 3
PR LR 2PACKUBES 1B 8 Tl et RS igon of
resi.stant .to et.chin e (etching |iquid)
ﬂ%?el'g%ﬁt%%eod%?rg#%*%gﬁgf %’dhesi ve properties, and
re bonded to the base film22B integrally with a
(LAY g s, Apestre periigns 1450n ] mask fonpiship dpscribed below are
agent, material which peels upon WV irradiation or
formed biyalie-cwiting withealis upon appl i cation of heat, is
used. 25 [00169] The left end of the base film22B is
[z f HemeeRin thislmdthad, itShauRible NealiReup&ior pliduct®is t8in a
the base film22B is taken up by a take-up reel (not
mRHOW whidkead inhdR is $6Fh L ‘F i
di rect iwon accor |éng toISr ot gt[?{i%\c()ﬁﬁ%?é??l @P&@F.ﬁé %cobf%ﬁmga
formresistance el enents R using this
p&@@@%gg%?%ﬁgfgwﬁirst, die-cutting with a die is used
or n.apertur rtion 22a which penetrates_the .
lqi’géln "B f‘ﬂ“ﬁi%zn?tﬁ%@ r £ 4PETEOIR POREPNS 298 5t Hmpiogso die-cutting
corresponding to the shape and position of the
with 8idie, dercexamplaya metiRd of sastingwsingra die prepaed hpdog alps, lona
this way, aperture portions 22a in the mask for
metho#l ioh padkismgiapeturb pbdions 22a uding arekenkiyaldttahinghéthod) or the like
with a die.
may be used.

[00174]  Next, as shown in FIG. 7C, the mask film 22A is oriented to face the active
face 121a of the substrate P, and the resin film 22 is positioned and affixed on the
substrate P.

[00175]  InFIGS. 7A to 7E, the substrate P is shown with the top and bottom reversed
relative to FIGS. 4B, 5, and 6.

[00176]  The figures omit protrusions and depressions in the active face 121a.

[00177]  When affixing the resin film 22 (mask film 22A) to the substrate P, it is

preferable that the affixing of the resin film 22 be performed in a negative-pressure

environment (vacuum laminate affixing) in order that air bubbles do not remain between

the mask film 22A and the substrate P.
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[00172] Hence, in this nethod, it is possible to
realize superior productivity than a 10 nethod in

whi ch an etching nask is forned on the seni conduct or
device by using a photolithography process. [00173]
The form ng nethod for the apgerture portions 22a is

not limted to die-cutting with a die, for exanple, a
[6@k78bd  Furthersrorn yhes thegnaskdilen Ptepat thel basandilmg2 Aodre onded
or a nethod of machining aperture portions 22a using
uaing hdehicpdeling afunndt iepidiadbleakiattiierekin K@m 2DSeniyxddeon the
used. [00174] Next, as shown in FIG 7C, the mask film
sdBivateSP BY 4 fak %ﬂ%}ﬁﬂ’ieﬁ RER ahll PrAGUrk U ordeR ffindred@ 1BE bbilifing force

substrate P, and the resin film22 is positioned an
j . { | GS. 7A
b?{‘ééeﬁ ﬁl{e’e @H%%#?%{%%Eﬁ%t{ségﬂgiﬁm\ﬁm%% h%a?%%ln{]%i;é ‘and bot : 8 m
2 | at i to FIGS. 4B, 5, . Joo1l7e] . .
AR5} G et ot i restnends vl rie)ytaBuEb e,  ahadiation,

active face 121 a. 2£00177] When affixing the resin

of thedike pandrpg showm i 102 2D, the habefiloy BB isqrceled from thegnask film 22A
preferable that the affixing of the resin film 22 be
whéohf s iveeh dffixed oehasibstrarRssure  envi ronnent (vacuum

| am nate affixing) in order that air bubbles do not

[00389] N DRéNBEShowhdn IFIE. TRTKcHind &P RS Mbdisle PRE psilitdel AkiRg the
P. 21 [001781 Furthernore, when the mask film 22A and

8L RS2 LR 5 oW ondlSl 00 BAPLRESH b aperre

agent, It 1s preferabl e resin
P.in a state, of l.ie

affix on th substrate p heat
S 2 Biples ol el b clchitte T @oPHEng GormRRG Wi ol

bet ween the substrate P (conductive film and the base
[G0IBY, 2o the efcheneAtquidsfenexamplenfertie rilpride ammanivre persplfate, or

perfornmed, through heating, UV irradiation, or the
theilike is esad. as shown in FIG 7D, the base film22B is

peel ed fromthe mask film 22A which has been affi xed

[00282]he Bhepaiftenh rénoving the mask film 22A using stripping liquid or the like,

resistance elements R with a high resistance value, in which a portion of the conductive
film 21 consists only of the conductive film 21a, are formed, as shown in FIG. 4A and
FIG. 4B.

[00183]  As the stripping liquid, for example, sodium carbonate or another alkaline
solution can be used.

[00184]  The material properties, film thickness, and area of a resistance element R
can be adjusted according to the resistance value required.

[00185]  When the width of TiW forming the conductive films 20a and 21a is 10004,
the resistance value is approximately 7x107 £/ um?.

[00186] When the thickness of Au forming the conductive films 20b and 21b is
30004, the resistance value is approximately 2x10™ Q/pm?.

[00187]  Hence when a resistance element R with a resistance value of 70 Q is
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[00180] Then, as shown in FIG 7E, etching of the
substrate P is perfornmed using the mask film 22A as a
mask, so that only the conductive film 21b exposed via
the aperture 10 portions 22A is selectively renoved
by etching, to expose the codductive film 21 a.

001 As.the efchi e ferr.i

Sy & TeSISF © m%@?&mﬁ&tfgﬂn%f Wi S8 Dreipls § Wikt 10 wm
[00182] Thereafter, renmoving the mask film 22A
g lengthsef 509 mgvith @e.cambwtwﬁhms 30b and 24 B reyneede

el ements Rwith a high resistance value, in which a
[AOH38] on Adfthis Himecthn desiange of 156 chduvtiod filosRastng 28 pysiténed in
the conductive film21 a, are forned, as shown in FIG

BN oarelaybls@ gréfter ha #R3ksiAndealuRS bf BB icAsHuctit!Hilns 00 and 21b
exanpl e, sodi um carbonate or another al kaline

poSitibhd R é@? Ia ég Ay t['lg)(%]i?éﬂer TOSeRE G5iLa t:zilxg%igfnff ngﬁ%ed.

fllmthlckn area of "a resistance e

j.u d the resi nce yval ue

FERoPT o BY b GE kR otTnc e e BB OF et ofehe
conductjve filns 20a and 21 a is |1 000A, _ the
ISAdanee Slﬁ’&?n’i/%i qEesisnesplemsatpkioy cxampie 56 Q;,zvh@ is widely
500186] When the thickness of An formng the

epietlias 4 tgaminatingsregiStancanchl®] ban e ea38dpltmedhe resi st ance

val ue is approxi mately 2x10 SZ/ ne. 25 [00187] Hence
[00190] a Thatsfteanusandit/e@BY thl doubIB chaih ¢isk §1 FIG @By aksesingffilm 23
70 S2 is 22 required, the resistance el enent R may be

cﬁr%@ﬁﬁ’m@él b coxfe?ih% %@BkiﬁnceavaMecﬁ %t‘ﬁf sil.)Eie f%g ?Lirbétﬁé}%ﬁst

of 100 m w th the conductive filnms 20

At this tinme, the resistance of the
n{a? %q'gér?ggr) iti [ the | ower

20a and 21 a positioned in

reater .t he resi stance, val ues.of _the
idéﬂﬁﬁﬁ W&g% A, BSOS nGs PcRSr SRORPTiSH Of fhe resistance
per Iayers so that a higher resistance val ue can
eléa@m%% OWARPYRd. [ 00189] By nodifying the thickness
of the conductive filns or the area of the
[00192] It is preferable that this protective film 23 (sealing film) be formed so as to

cover at least the resistance element R, the film can be formed by, for example, a
photolithography method, liquid droplet dispensing method, printing method, dispensing
method, or the like.

[00193]  Asexplained above, in this embodiment, by etching the substrate P using 2
mask film 22A having aperture portions 22a corresponding to resistance elements R,
resistance elements R can be formed without employing photo-processes, so that
increases in manufacturing cost can be suppressed.

[00194]  Furthermore, in this embodiment, die-cutting is used to form the aperture

- portions 22a, so that aperture portions 22a can be formed easily and with high precision.

[00195]  Turthermore, the mask film 22A in which are formed aperture portions 22a

with the same precision can be formed in large quantities at low cost.
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resi stance elenent R, a resistance el enent R of for
exanple 50 [1, which is wdely adopted as a

term nating resistance val ue, can be easily forned.
[00190] Thereafter, as indicated by the double chain
line in FIG 4B, a sealing f2Bm 23 10 can be forned
by covering the resistance value Rwith a sol der
[9%1&6]“ & agesidh by engians of thisteerhodimens edisiralgs Fbaviag precise
[00191] By this neans, the hum dity resistance and
redifi@ice pleapatt R ean bf mhidadteed shdnady agd anearde quattitizsbe

i nproved. [00192] It is preferable that this

[OIBTECT Miedvek,Bedisk 86 PhbtoPrbdebddh aRfusb®diRAgS Sustinddan optical,
15 cover at least the resistance elenent R "the film

PGS AT W L FXBIRL & @ roRRHAL LEfROOT aPY

ne rqui rople I'spensi ng od, printing

d, . dj spensir t hod, ..or e like.. [00193], As
(RE S R ent Bt B9 SR ELR o nfock o thone (ape
substrate P using a mask film 22A having aperture
shage) iapd sarpbameved Bsmensial g redd, sodbitdyanpaating anweeessipn the
20 resistance elenments R can be formed w t hout
igenplitgtit ngpveinehbefithe bass <itm, 228 whitdit is stoppebdiemgitie affixing of the
manuf acturi ng cost can be suppressed. [00194]

fili) dnlderh sWd@ftet thelalffising SDME IR RS corfiplEred)Hnld AFExihS o8 thask film
to formthe aperture portions 22a, so that aperture

r N .
DR SR P S e ori bR, RS R DM by P,
' are fornmed rture portions, 22a 25 with the
[(ﬁgh@hpr Eﬁg?sblﬁ!e%rﬁag 1@’8??75%]11‘?1?{0}’% ge quantities at
({Qﬁ-\é\l cost. 23 [00196] As a result, by nmeans of this
[Q038Qk nmthesmpess pthisembor ent thegpaskifilm 22Acis atfixgd oa the
elements R can be manufactured uniformy and in large
suhghntes P ineg negadie-prdssvb eavvemenk so shas erabbems in which intrusion of
phot o- processes are used, damage sustained in optical,
ait hebbles betwleanatho preinfilm ap4 aat belstrpted gBSMErisA0 findts in affixing
reduced as well. 5 [00198] In this enbodi nent, the
tHR @k filrh PRA2 Bedpagd S tAB Skchinl Agéht Shd FdausdBRBddiBR Gields, can be

avoided.

[00201]  In particular, in this embodiment heat and pressure can be applied at the time

_the mask film 22A is affixed to enhance adhesion of the mask ﬁim 22A 1o the substrate

P.

[00202] By this means, the quality of the semiconductor device 121 can be
maintained.

[00203] Furthermore, in this embodiment, by forming a portion of the conductive film

21 to be thin, a single-layer portion including the conductive film 21a is formed, to form

' aresistance element R,

[00204] Hence there is no need to package new resistance members or the like, and

resistance portions can easily be formed.
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shape), and can be noved by neans of a reel, so that

by repeating in succession the intermttent novenent

of the base film 22B (which is stopped during the

affixing of the film and noved after the affixing of

the filmis conpleted) and af#i xi ng of the mask film

22A _mask film 22A can be continuously affixed with a
(303154 ity tis ewhediment, easistance glemenis Foganmssily befouned in the
productivity can be inproved. [00200] Furthernore, in
Wi¢thily ehssodiorsictor blemasts kisf dl¢atnod pads24akd ihxetic olectrical path from
substrates P in a negative-pressure environnent, so

a sefiicqpdotbeeBment twir€dstidt Elésic@NR @fn baifad® #PMoRS:s possible, and
bet ween the mask film 22A and substrate P, giving rise

ek@esfs%ﬁiﬁécéx{béﬁfﬂilﬂz@& the mask film 22A, seepage of
the etching agent and reduced production yields, can

5 aVvoi 00201] In particular., in.thi .
(B8a0h? it Had phiReCp Panst B oL e Bttt On ey can be kept
time  the mask film 22A is affixed to enhance adhesi on
O RSk film 22A to the substrate P. [00202] By
this means, the quality of the sem conductor device
[00207% an Ippartiodanralentriaalvharace6QRB 34 tHethighhfrequeney range (losses,
this enbodi nent, by formng a portion of the

' nosa tididtiond cdrl bavmpdvetio be thin, a single-layer portion

i ncludi ng the conductive film2la is forned, to form

[00208F S FafkSnBE IRMls Fbddfifal 4lrediRN0S %%%Béat:gﬁsé rﬂﬁgggh the
I'Tke, an

to package new resi stance nenbers or the
d, 24 205

' o I ily..be f 0
o ARG AL SABCEE oSN TR o B G8RRY v o
d i.n the _vicini of. semi.conductor el enents

be f.or. ity
ﬂ\??%\d‘éﬁ”gﬁtr?%ﬁ@cﬁé@]%‘efﬂr} b secumed it pseisiane a| pat h
a_sen conductor elenent to a resistance el enent

from con . . .
109209, bEhsvsdiability efithe semiconslysior Bedce (ghrgtrorig swlstraig) £2hepn be
can be mnim zed.
improved.
[00210] In particular, in this embodiment the conductive films 20 and 21 are formed
by means of methods with excellent film composition control, thickness precision and

other dimensional precision, such as sputtering, plating, and photolithography methods,

so that the resistance value of a resistance element R can be controlled and managed with

- high precision.

[00211]  In this embodiment, a resistance element R is formed by removing the
conductive film 21b among the two-layer structure conductive film 21, so that by
appropriately selecting the etching liquid according to the material of the conductive film

21b which is positioned as the upper layer, a resistance element R can easily be formed.

[00212]  In particular, in this embodiment the conductive film 21a positioned as the

lower layer has a higher resistance than the conductive film 21b in the upper layer, so

that a higher resistance value can easily be obtained.
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5 [00206] As a result, parasitic capacitances due to

W ring, stubs or the |like can be kept to a m ninmm
[00207] In particular, electrical characteristics in

t he hi gh-frequency range (|l osses, noise radiation)

can be inproved. [00208] FurpbBernore, in this

enpbodi nent a resistance val ue can be adjust through

[007d3] 10 Tha. di thig entladitneny, hselectisp £l types.air dysplectigawbich

the area of the resistance element R, so that a

combictiec fine &iyst @nse ayvthk cendurtivd 16 emong 8 pliirdlhty bf gdhductive films
preci sion. [00209] The reliability of the

1158 MyeRAGHGEIFe MEHHRR 16 BleBiisAMNeCreGHRAL 1hatMoe b2 feskBAcbS
ing?gved. [05%10] F% partiéular,e?ﬁ this %%%odiﬁentc alues

o R B ool TBich Eaft B sk Sl Wi ol hP OO0
(B oS T BB SRR G ity 1 B ERb L e U e
net hods so that the resistance value of a resistance

[0928 3 nt Elrcigeiic devieont rol | ed and managed with high
preci sion. [00211] In this enbodi nent, a resistance
[(92&6kent Next] eledtoomivedtving inelnding tige 4boee-d&0ribaheleatia-sitical device
film21lb anong the two-layer structure conductive film

o2skmissndubiat ddnice i9pRSIAEA.at el y sel ecting the etching
liquid according to the material of the conductive

: 5 : Do o or. . .
(0L, ik B2 e Peksh e Siew MR BN Bleck 8 Uy s g i
in@%ﬁi cular, in this enbodi nent the conductive film 21la
p05|0tn|”oned as the |lower |ayer has a higher resistance
t conductive film21 b in the upper |ayer, so
199378} T R clpiomns « 408 shopin i dreoing imelpdbtse

obtai ned. 25 [00213] Thus, in this enbodi nent, by
abgwp-desaribgd elerti-p devige dsya snedllesizé digplashpartion 1301, and further
_conductive filmlayer to use as the conductive film
inglwdesp plupdlity of dpeyatinf booardUSOR veteldphote reédiver 1303,aimed telephone

structure according to the resistance required, the
trandm@teerdBo4.esi st ance val ues
[00219]  The above-described electro-optical device can be used as appropriate image
display means not only in the above portable telephone, but in an electronic book,
personal computer, digital still camera, liquid crystal television, camcorder with
viewiinder or direct-view display, car navigation system, pager, electronic organizer,
electronic calculator, word processor, workstation, video telephone set, POS terminal,

and various equipment including a touch screen display; in all of these cases,

high-quality electronic device, in which precise resistance values have been secured, can

‘be provided.

[00220]  In the above, preferred embodiments of the invention have been explained
referring to the attached drawings, but the invention is not limited to these examples.

[00221]  The shapes, combinations and similarity of the constituent members
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and current tol erance val ues which can be sel ected
during design can be inproved. 5 [00214] These renarks
apply simlarly to structures of three |layers or nore.
[ 00215] El ectronic device [00216] Next, electronic
devi ce including the above-degcri bed el ectro-optica
device or sem conductor device is explained. [00217]
desc@bedin the abperexpmples wee merely examplengmd vadoasnpbdifiodtions can be
el ectronic device of this 10 invention. [00218] The
niole tvelthoat detiRipR grven §3Qekt Shdwinveitibhl ibascdRVeBign ir&tflifdARfts or
the above-described el ectro- opt|cal device as a

d -size display portion 1301, and further includes
a plurality of operating buttons 1302, a tel ephone

(R F%&%%a“d@sg%%%?%b Dt FER e forti woliagd n

e used a opriate image display neans not only
Wl Strswpéedc SpismeNel is pefierepsaHy é¢wﬂoﬁmdéhe mask
book personal computer, digital still camera, liquid

flbnﬂ@ﬁailaxhdbﬁlogltm:subsum@rder with view inder or
di rect-view di splay, car navigation system pager,

[60228] r OFurthephg@inzBE aboveleatHollnengs £ednEighation wawésénbed in
processor, workstation, video tel ephone set,

whth'™d @ﬁktanc%%l&ﬂ&t il 'f(ﬁ%quﬂ ﬁ ggxgﬁ%fgﬁvé A Eﬁ, Hgﬁ c&ﬂ%ﬂ%ﬁns are

screen display; in al ases,
whi ch . precgise sta C
80 BEIRE oS #‘%%‘ans DoithR BRE Foria T B3 ARne At 20
‘ﬁ@g%ﬁ ferred. odi nents _of the invention have
[ ex’g cHBere, %?‘?qVﬁgnxba aish aEEwatien BaF pgdained in
but the invention is not Iimted to these exanpl es.
whishjadipoent cormiystivh ilnes20 wve spineated b e canductiverifilmi2ilt yutof
the constituent nenbers 26 described in the above
canfgupitioss ar elsmposdihle éxahigh asesismte ehaments provided in a portion of
nodi fications can be made w thout deviating fromthe
a gledatedfwiting ldyer @ving Bs ald@&eRalddna& o ferin@eilli r ement s or

[00225]  In the above embodiments, a configuration was described in which, by
removing one layer among a two-layer-structure electrode film 21, a resistance element R
is formed, but other configurations are possible, and application is possible even for
single-layer-structure electrode films and electrode films with three or more layers.
[00226]  For example, in the case of an electrode film with a single-layer structure, by
for example adjusting the etching time, the thickness of the resistance portion can be

adjusted to be thinner than the thickness of other areas, so that a desired resistance value

© 1S obtained.

[00227]  As an electrode film with a three-layer structure, for example, a configuration
may be adopted in which after forming TiW-Cu by sputtering, plating is used to layer

Cu.

[00228]  Moreover, an electrode film formed by Cu plating can be removed and
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the like. [00222] For exanple, in the above

enbodi nents, a configuration was explained in 5 which
a mask film22A is renoved, but renoval is not
necessarily required, and the mask film 22A may be
left on the substrate P. [00223] Furthernore, in the
above enbodi nents a configuration was described in
sppiicsing asedtoi form A cesitdnserelemert HISTiMG-Cuendt ah pleatrodmfilacof Ge
film21, but configurations are also possible in
(syhuttehing)eSi Gl @ting® reeh@RB b Sorith arsdistaptdr@ldment dfReTiW electrode film
conductive film20. 10 [00224] Furthernore, in the
agfeve enbodi nents a configuration was explained in

whi ch adjacent conductive filnms 20 are connected by a

[G(Pﬁ@rg FY&h rmgl{'gé ﬁﬁla ;i esalysrtc &chhgéj F:l%(t:t'r oc{%‘cﬁlﬁllrﬁ rog \z/tingrtlém of the

POSS lein ance el enen

n . cate ayer serving ..
Babdrie tonbiud il att o ftm[tg%%ﬂ%peﬁsrﬁh&eﬁ%ora%@@e remaining
enbodi nents, a conflguratlon was described i n which,
cpyductive Bl 2| hendothe lavesydayea aendyctive filn P ka/esed s famtthe wsistance
el ectrode film 21, a resistance element R is forned,
eleutenbt her configurati ons are possible, and application
is possible even for single-layer-structure el ectrode

[60280F apeiRk@etd 28G r&hbﬁﬁﬁ WielddndkuiiOe fith 278 r&c&%@ff‘ﬁﬁ? -

[ 00226] For exarrpl e, in the case of an electro

t .
C‘\Méﬁ‘ﬁté‘?e. L LU perkila i, MosiliBbc SUAGHY ine o higher

I stance, portion can be 2 dj to be thinner

reiS]r? ¢ Y}Zrei Pf@l?ﬁ%ss aotﬁ“‘ﬂ?wpg‘é&’é)ﬁgﬁmﬁat hat a desired
resi stance value is obtained. [00227] As an el ectrode
[G023 Hh wi kypllthesscages) %}g/wt@{mmoﬁms copjictizg Sy lagcorging to the
configuration may be adopted in which after form ng
depirgd @sistance paltie.erresistangs] edemaeng hadng thededisatcaywalueCan eily be
[00228] Moreover, an electrode filmformed by Cu

fopinad.i ng can be rermved and 27 sputtering used to form
a resistance elenent of TiWCu or an el ectrode fil m of

| [00232]  Furthermore, the forming method for the resistance element is not limited to

removal of conductive film in the thickness direction.
[00233] By making the width of a portion of the conductive film (wiring pattern)

narrower than that of other portions, resistance elements with a planar pattern may be

~ formed.

[00234]  For example, as shown in FIG. 9A, by using wiring having a line width
which is narrower than that in other places, a U-shape is repeated to form a
winding-shaped or meandering-shaped electrode film, to realize a resistance element with
a high resistance value.

[00235] In addition, as shown in FIG. 9B, a narrowed (constricted) portion with high
resistance may be formed, to realize a resistance element with a high resistance value,

[00236] In the above embodiments, by adjusting the thickness and width of
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(sputtering)-Cu (plating) renmoved, to forma

resi stance elenent of a TiWelectrode film al one.

1002291 Furthernore, in a two-layer-structure

el ectrode filmalso, a portion of the 5 upper-|ayer
conductive film21b may be | egt in the thickness

direction, and the remaining conductive film2. 1 b
canductive filmoythe rdsiyemce eadnelofthe vesistancee@mentis udjmske.o f or m

the resistance elenent. 100230] Furthernore, after

[08230Y i nPloiReerC oMEtEdnfigaratibhdard pdssible, SbEHianHIQ s EHdvn in FIG. 10,

conductive film21 a may be perforned, to forma

theSndh@neSilf ﬁﬁ‘ggﬁyaﬁbﬁ%&)g%g?n Egggﬁ;‘h of 4k #o?ﬁiﬁé%@gﬁ 21toforma

val ue by neans uctive

2311, 1n | _these,.case artiall envi ng.
IRE el RS ARG Toe ReBEY b e PR vtnee
ei;%ll ue ar{ esi stance el enent having the resistance

ek R clgrforn aicpipubportipn Rawe whichaamporrefrth eendyetéve flme21a has
form ng nethod for the resistance elenent is not
be¢mdut eut renovied).r enoval of conductive filmin the
t hi ckness direction. [002331 By naking the width of a
[@0238] onlrpthistdase, b9 adjusting/ e kizk 6T theichicugp@tibh Rafhus, the size of
narrower than that of other portions, resistance

Rl @HRRiRg i ddndudhR M ﬂﬁ'}__‘fﬁgé %%iA Rfof the HdiRhnct YRS f1

For exanple, as shown in y using wring
pgi%w'lcng aline wwdth 20 which is narrower than that in
other places, a U-shape is repeated to forma

1.0di ng- shaped or neander.i ng- shaped el ectrode film to
(G301 2 SFEnee B g et ah re e ARt gatheagHy Pedruiedne e

val ue. 002351 In addition, as shown in FIG 913, a
[M3A0onekn Rastémary indheahoveembodiment the resigiénce elemient Rrig placed
may be forned, to realize a resistance elenent wth a

néur e suefbcsofahe seruimbainctor Abvit® 02136 tHan fihd adjasiment of the
enbodi nents, by adjusting the thickness and w dth of

reditance value can easily be performed.
[00241]  Furthermore, the materials of the conductive film (resistance element) in the
above embodiments are examples, but in addition, for example Ag, Ni, Pd, Al, Cr, Ti, W,

NiV, as well as lead-free solder, and other conductive materials may be used.

{00242]  In these cases also, when using a plurality of materials to form conductive

~ film with a layered structure, it is preferable that material be selected for conductive film

positioned in lower layers which has a larger resistance value than conductive film
positioned in upper layers.

[00243] Depending on the combination of materials selected, not only can the desired
resistance value be simply obtained, but, for example, focusing on the
resistance-temperature characteristics of the materials, it is possible to obtain a desired
resistance-temperature characteristic through an appropriate combination of materials.

[00244]  Furthermore, the above-described conductive films 20 and 21 in the above
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conductive film the resistance value of the

resi stance elenent is adjusted. [002371 However, other
configurations are possible, for exanple, as shown in
FIG 10, the conductive film21 a nay be exposed in a
portion of the conductive fibm21 to forma

resi stance elenment R and laser light or the |ike may
epwodieants e formed mking spwisirisg and plafing hrettends; Rt inkget irethoda may
cutout portion Ra in which a portion of the conductive
beiuked &lwell. has been cut out (renoved). [002381 In this
case, by adjusting the size of the cutout portion Ra

[gﬁﬁ?BF . e 9béR @fibodiénts RBNE %e&@&pﬁatiﬁecﬁﬁ%ﬂfﬁ #h¥ SlebtrorT:

a), fine adjustnment of the resistance value is
' c I gh-preci sion. resist.anc
sRB RIS sertor 3ol BiealdBl Buths MR sl FER A ion
in th bove enbodinment the resistance element Ris
S‘Eff“z‘ie’é‘ﬁ"’?‘i’fé’)%meﬂlﬁe“@ﬁ peLegessirily e Peidedonduct or  devi ce
121, so_that fine adjustnment of the resistance value
[0246k asFoxexpmplse syhstatesiincjude 3liton Pubstrhies, ralase sultstrates, ceramic
mat eri al s of the conductive film (resistance el enent)
sibstretes, ordMmicadibyteatesyhndiiiie nitsiraeeireaaunpagiagedstited rwith no
addition, for exanple Ag, Ni, Pd, Al, O, Ti, W NV,
eernabddvis phdkdfed mABe PRKAGRg aRA actilB 8feal R YMRichbYRictor chips
materials may be used. [00242] I'n these cases al so,

a#&?ﬂkﬂéﬂ@ﬂ%d%FQ%H{ality of materials to form conductive
IT'mwth a

ayered structure, it is preferable that

ri e sel ect for conductive filin osi.ti oned

Ul %f@%esaﬁmefdtﬂwm?g IS Possiblied Which &8 sl Pt of

t han conductive fi] m20 positioned in upper |ayers. )
thisyyyenion pperamgsted visbumpelectitiestam cnsuis subsiraieror thedike having

sel ected, not only can the desired resistance value
sepuceridyplioy eletpentisned, but, for exanple, focusing on the

resi stance-tenperature characteristics of the
[06248]r | afstheithoresotharsddchbgictcircoitd mhyb@irdesofas into these

resi stance-tenperature characteristic through an
subpedtepri ate conmbi nation of materials. 25 1002441

Furt hernore, the above-described conductive filns 20

[Oﬁﬂfb] 21 f}u?ﬂ'lggﬁorg,t}ﬁé{s% may be liquid crystal panels, plasma displays, crystal

oscillators, or other electronic devices.
[00250] Furthermore, resistance elements formed in these embodiments are formed

using a portion of wiring, and so connection to electrodes of the electronic substrate is

not necessary.

[00251] A resistance element may be used to connect two electrodes, and need not be
connected to an external electrode or to an external terminal.
[00252]  Furthermore, this invention can be applied to all electronic device which

employs multilayer wiring.

[00253]  For example, application is also possible to wiring patterns in which

conductive films having characteristics exhibiting relations which are opposite with



29 enbodi nents are fornmed using sputtering and plating
nmet hods; but inkjet nethods may be used as well.
[00245] In the above enbodi nents, cases were expl ai ned
in which the electronic substrate has sem conduct or

el ements; but as the el ectronpc substrate of this
invention, 5 sem conductor elenents need not

respeeide aharggs herepistendedatiie WitD&AGEesRaterapampleaye layered.
substrates include silicon substrates, glass

[60854] I afFesexab8)l€ Ak ShovaiAFIGAT By 19¥HiRBiaGofdRSVE flf Sormed
and filmsubstrates in an unpackaged stated, with no

fiokt £ hidddriall 6%} rpq%em %qgvfn tcﬁlﬁraﬁéﬁ&tﬂﬁhﬁua{ tﬁ@ resistance value

(active area) fo onduCtor c

0024 In.t
S %%‘3’1#% ?16‘%% Gpesfilie BREA n il SBREL g aterial or
substr thls i nventjon is connected via bunp
cqple 13 8 )shftvalge? Waraciiistic inehich e Teristenss Vel dalifavithg gsing
sem conductor el enents. [00248] Furthernore, other
teapegatusn applichtiauis also passitie td awoinzpatitedn iwitich teleemture drift
substrates. 15 {00249] Furthernore, these may be
chn bpdagicelledst al panel s, plasnma di splays, crysta
oscillators, or other electronic devices. [00250]
Furt hernore, resistance elenents formed in these
enbodi ments are formed wusing a portion of wiring, and
so connection to electrodes of the electronic
substrate is not necessary. 20 [00251] A resistance
el ement may be used to connect two el ectrodes, and
need not be connected to an external electrode or to
an external termnal. [00252] Furthernore, this
I nvention can be applied to all electronic device
which enploys nmultilayer wiring. [00253] For exanple,
application is also possible to wiring patterns in
whi ch
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25 conductive filnms having characteristics exhibiting
rel ati ons which are opposite with 30 respect to
changes in resistance value with changes in
tenperature are |layered. [00254] For exanple, as
shown in FIG 11, by layeringia conductive filmformed
froma material (for exanple Ru02) having a
Whatrisclaimnddsiti ¢ i n whi ch the resistance val ue
increases with rising tenperature, and a conductive
filmformed froma material (for 5 exanple Ta2N)
having a characteristic in which the resistance val ue
falls Sk I . Lcat | is al so

L oss B il e TR oHefon SRR, CBlirleind

drift 1 b |led. 31 What i | ai | is: 1. A
ranuf BEPAVTE G HEBEFHE 8F Bl hayiek ¢ PeFeaiBL ke

conprising: preparing a substrate and a mask having a
pr edef@MAgRWIIEagamn ongthe giphsiralg; a wiri ng pattern on
the substrate; formng an aperture portion in the

pr edefemmigwchpesgieqoriafn inhiee praddcrmiadd dexion @f tHeanasks k
on the substrate; and renoving at |east a part of the

Wi 1 i ngfiRadgttRé Mallheohe Bubdh@eapRgd t ure portion of the
mask thereby formng the el ectronic elenment on the

bst : T : [ f :
ol oot Faine it SRR ARGLARH O MR he SR poon of the
t he f ormiong .of -t h t i on incl ud
G T B e eetB 5 <Kt Rh s ea e ng et hod f or

an el ectronic substrate according to claim1l1, 15
wherein the mask has a first filmmnenber that is to be
affixed to the substrate, and a second fil m nmenber
2t hat The pewifadiuyng method fednelectrhgicibsttatefacbondimgri elaim 1,
4. The manufacturing nethod for an electronic
wherbsit tha feemanalitie ageriue Sdréibiindludes die-cutting the mask.

3. The manufacturing method for an electronic substrate according to claim 1,
wherein the mask has a first film member that is to be affixed to the substrate, and a

second film member that is peelably laminated on the first film member.

4. The manufacturing method for an electronic substrate according to claim 3,
wherein the first film member is formed to a size according to the size of the substrate,
the second film member is formed into a strip shape, and a plurality of the first film
members are laminated onto the second film member in the direction of extension of the

strip-shaped second film member.

5. The manufacturing method for an electronic substrate according to claim 4,

wherein the affixing of the mask is performed affixing in order the first film members on
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wherein the first filmnmenber is forned to a size
according to the size of the substrate, 20 the second
filmmenber is formed into a strip shape, and a
plurality of the first film nenbers are | am nated
onto the second filmnenber Bp the direction of
extension of the strip-shaped second filmnenber. 5.
tiRhabstpateNHaluteuntengitiepthoo vingrthasecehdfilm owinbesmibe diagogion of
according to claim4, 25 wherein the affixing of the
eRiaKon 8f Perstrip-sagdeddcbond filgn membeder the first film
nmenbers on 32 the substrate, while intermttently
novi ng the second fil mnmenber in the direction of
extension of the strip-shaped second film nenber. 6.

T TN e MRl B8 SRR i) i .
ALY AL RO I O

manuf acturing nmethod for an el ectronic substrate
nggatigegiresguesngrenmpent..  wherein the affixing of the
mask is perfornmed affixing the nask on the substrate
while 10 heating the mask and pressuring the mask
into the substrate. 8. The manufacturing nmethod for an

7€l ect TROIanSHBSHARMRIHRA FO M M tloRicHuBittdaccofditid B@laim 1,
conprising: sealing the electronic elenent b

y a
\@Flg%‘{ g am% %fs tthgr gr{agk is ?fog?%gi@%}ngrd@&agpéﬁ]@g é\frlﬁéslfrﬁf%%vhile

ronic s accor [arm T,
t he renoving .of at.least art the wiring patternis
h??é%&‘?%@ﬂ“&%ﬁﬁ?%ﬂ%ﬁ%&}ﬂ?k&@&#% da-ring pattern of
the substrate thereby form ng a resistance el enent as
the electronic elenent. 20 10. The manufacturing

nmet hod for an el ectronic substrate according to claim
89, The manufacturing method for an electronic substrate according to claim 1,

further comprising:

sealing the electronic element by a sealing member.

9. The manufacturing method for an electronic substrate according to claim 1,
wherein the removing of at least a part the wiring pattern is performed removing a
portion of the wiring pattern of the substrate thereby forming a resistance element as the

electronic element.

10. The manufacturing method for an electronic substrate according to claim 9,
wherein the wiring pattern of the substrate has wiring layers which are at least two layers,
and a number of layers of the resistance element is fewer than that of the wiring layers of

the wiring pattern.
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wherein the wiring pattern of the substrate has w ring

| ayers which are at least two layers, and a nunber of

| ayers of the resistance elenent is fewer than that of
the wiring layers of the wiring pattern. 25 33 11.

The manufacturing nmethod for 3@n el ectronic substrate
according to claim 10, wherein the form ng of the

Mi r i nd’hsamanafasturing Inedlecst fof anx elicetgorde fubstsate wegordipg to claim 10,
pattern on the substrate; and form ng a second w ring

iardie the foaymped tlewirmg pafterh eclfidesst wi ring pattern and
5 made of a material differed fromthat of the first

Wi i n@‘olﬁﬁh%ﬁﬁiﬁ‘st_vﬁfiﬁ‘gw%h?bﬁ‘ﬂé sBBdifatedBn®f the second
wiring pattern is renoved through the aperture

porti - LU hod [

B ol copilng b 3ol Hfing Gieh G RAUL R S Bl skl ana
erein resi.stance value of the material of the

o4 aﬁlﬂ??ff@%lﬁ’gﬁr?(ﬂﬁwni tob fhgdprst WERE PR%S ™o t he

second wiring pattern. 13. The manufacturing method

for aAndpleicHohpertionpsthe second sdungipattem is remayad through the

wherein the substrate includes a sem conductor

apt¢reme portioh®f the. mashe manuf act uri ng nmethod for an

el ectronic substrate according to claim1l, wherein no

sem conduct or el enent is packaged on the substrate.
15. The manufacturing nethod for an el ectronic

b _ 0d for an -
1S 20 RaAGEO R Y rmoaich b Eizprdi i 1
TR L o T RS, A A0 UL o

substrate according to claim1,
the second wiring pattern.

13. . The manufacturing method for an electronic substrate according to claim 1,

wherein the substrate includes a semiconductor element.

14. The manufacturing method for an electronic substrate according to claim 1,

wherein no semiconductor element is packaged on the substrate.

15. . The manufacturing method for an electronic substrate according to claim 1,
further comprising:
forming an insulating film on which the wiring pattern is formed, formed on the

substrate.

16. The manufacturing method for an electronic substrate according to claim 1,

further comprising:
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portion; and connecting the electrode portion with the
wiring pattern. 17. The manufacturing nmethod for an

el ectronic substrate according to claim 16, 5 wherein
at least a portion of the w Bgng pattern has a
connection termnal. 18. The manufacturing nmethod for
an el éemmingaeelseibsiepattmnasubr ding to claim 1, further
conprising: formng an el ectrode portion connected

wi t h thenedding thg efeafrod portinh @il ¥ phfertd 1 i Ng
pattern includes a termnal at which at |east a
portion of the wiring pattern is connected to an
external termnal. 19. A manufacturing nmethod for an

| ect Q- ' . ] LSl ng: nuf acturing.t.h
13 et e AR HiehRy BRI whiPR SR SR e
n .15 el ectronic substrate according to claiml1. 20.
VRS B 5 A PPN 75 BIeGUTINg PAUETE beb B FPTBoEtiay teaninal
conprising: manufacturing the el ectronic substrate by
the manufacturing nethod for an electronic substrate
according to claim1. 20
18. The manufacturing method for an electronic substrate according to claim 1,

further comprising:
forming an electrode portion connected with the wiring pattern, wherein the
wiring pattern includes a terminal at which at least a portion of the wiring pattern is

connected to an external terminal.

19. A manufacturing method for an electro-optical device, comprising;
manufacturing the electronic substrate by the manufacturing method for an

electronic substrate according to claim 1.

20, A manufacturing method for electronic device, comprising:
manufacturing the electronic substrate by the manufacturing method for an

electronic substrate according to claim 1.



