SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THEREOF BACKGROUND OF THE

| NVENTION 1. Field of the Invention 5 The present invention relates to a
nmet hod of manufacturing a sem conductor device, and in particular, it
relates to a nethod of manufacturing a thin, flexible (having a flexible
property) sem conductor device. Further, the present invention relates to a
met hod of per DiovcaR Al MESuMicChURENGaNEN3{ e L REOT
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liquid crystal display device. 25 Structures in whi h a substrate on which
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crystals can be control each single pixel by the TFTs 30 fornmed on a
t ranspar enmd=sub<stawaﬁ,erb§ﬁﬂ@h a@d @ﬂpa@fs“fﬁ glaErcrh &t BEOSCHiEEi%e matri x i quid
crystal display devices have clear imges and are widely used in office
aut omati on equi pnent, televisions, and the like. Further, active matrix EL
di spl ay dembmtiamefﬂhnmtatAUne type of sem conductor device. Active

matrix Eb-& sv LGE3 gg"’hc‘ﬁt aha% L@éi"gt?u%uﬂem Gh@%ﬁmd%%&éﬂ BlvedsSare
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e parasilic capacitance, and & A at}c %né]rq oseratmn speed, by forming semiconductor
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One type of semiconductor device 1s an active matrix liquid crystal display device.
25 Structures in which a substratc on which thin film transistors (TFTs) are formed and used as
switching elements of pixels (TFT formation substrate), and a substrate on which an
opposing electrode is formed (opposing substrate) are joined, and liquid crystals are injected
in a gap between the substrates, is prevalent for active matrix liquid crystal display devices.
The voltage applied to the liquid crystals can be controlled for each single pixel by the TETs
30 formed on a transparent substrate such as glass, and therefore active matrix liquid crystal
display devices have clear images and are widely used in office automation equipment,

televisions, and the like.
Further, active matrix EL display devices are known as one type of semiconductor

device.  Active matrix EL display devices have a structure in which an EL material s
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pi xel by using a plurality of pixel transistors, and therefore an inmage is
clear. The level of integration for these types of sem conductor devices is
increased and 5 becoming mnute. Parasitic capacitance which is generated
between wirings of a sem conductor device |leads to electric signal
propagati on del ays, and this hinders high speed operation and accurate
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formation order of the conductlvela ers . used. for orm t Wrings is
changed. 906t i'2€a8e P (e GhI Ay T9 Tt 8g LRt HES BP?’@E}u‘Pé‘C Hﬁiﬂn ﬁa“ f%“ 0&%}% ‘e of

W rings fn%ke@&ﬂ@ﬂcﬁ@c&@@émﬁtBc‘t/xee&lo‘.ﬂﬁﬁ“@ﬁ I thet Weellsebarent Shidyprboipmgat e
transistors, the follow ng order of formation is nornmal]y used. (ffu%ft%\‘?
e

| ayer: fispeh 25 peflugtivohyen fprmffﬁ ?tjé?*é“ﬁ“r‘i’gufoéthéﬁpi“i’ |bFﬁdkm€| ipdpe &
layer (g%b&1ﬁé%¥t'fc9g%} beBCOIBId foSiHstled PRufticlem Efihridickness, with the resistance

25 therefore becoming large. Further, insulation films having low diclectric constants have a
Jikelihood to develop problems relating to film quality, such as resistance to heat and
permeability, and manufacturing problems such as dimensional changes due to etching.  For
example, although dependent upoa the etching conditions, the hole diameter may become
larger to approximately 1 um for a cas¢ in which a 1 um thick acrylic is used, and there may

30 be damage in improving the overall level of integration of the semiconductor device.

In addition, there is a method in which the formation order of the conductive layers
used for forming the wirings is changed. For a case structuring integrated circuits, having
two layers of wirings for making the conductive connection between elements, by top gate

transistors, the following order of formation is normalily used: active laver; first insulation
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interlayer insulating film; second conductive layer (first wiring); third -
insulation film (second interlayer insulating film; and third conductive
| ayer (second wiring). If the structure is changed to the follow ng: first
conductive |ayer (second wiring); s first insulation film (lower portion
insulation film ve |ayer; secaond insulation film (gate insulation
film: seé&ﬂég%ﬁa%fwgimwé% coRicHVe [t (Eaige ctichf éf’"%"ﬁ% msal@v%“w (st
(first i nhetdyayehsuldisyl alhNGebdddMondbgyd Myed @enouatigye iy afsulbfibd Fhm
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second wiring becones large in case, probl ens rél at| ng t
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portabl e device thinper and lighter. However, if the substrate is nade
t hi nner, S*EREIS: madtPESt B9y "o@%’r%e@afﬂﬂfif'?déftﬂgtd e "ESE U H Ut dls jrgsistance To

phot ol i t heer aRilY, AHGCRS8EDARBERUNDYteVedsPI Ng of the substrate during
manuf acture, and substrate breakage nmore easily occurring . during

transportati onN¥f hahevidup &ty sestication, gpelecirpdsds BRI s aavfr@éw@éh% EMhe

manuf act Wigdy anRr QYdied fbakeR s§RMQPNEHCHRANenfiSVE. CeHERBVRE HIBRYA agtiiE &d on
a transparent plastic substrate 30 of the like, but this has not yet been

acconplo ghedys¢aptaingd pridi) dgvasdelsctaadet he heat resistance of plastic
substrates. Fuy E{&awu&lb%m&eﬂ( &%E@gea% RJ vgla?&wacﬁt )P'bﬁﬁ!;»”utséd @ngo@mwat e

propagation of electric I gna can be perforned for TeducCing
par asi t i decigprawidtthnbbe.winil dhere sregismandt wdnlet the eartaidf e vigs tfi@rlfpfeﬂgléjﬁr and
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device is the thickness of its substrate, and the substrate may be made thinner in order to

25 make the portable device thinner and lighter. However, if the substrate is made thinner,

then manufacturing becomes difficult due to trouble in photolithography processes caused by

warping of the substrate during manufacture, and substrate breakage more easily occurring

during transportation of the substrate. A light, flexible display device can be manufactured,

provided that a semiconductor device can be manufactured on a transparent plastic substrate

30 or the like, but this has not yet been accomplished due to problems such as the heat resistance
of plastic substrates.

Further, high speed operation of electric circuits and accurate propagation of electric

signals can be performed for reducing the parasitic capacitance which is generated between

wirings formed on different layers through an insulation film, thereby being able to use
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wiring materials having a | ow thermal resistance, such as A, which have
not been able to be wused. SUMWARY OF THE I NVENTION 5 The inventors of the
present invention considered a nethod of manufacturing a thin filmdevice
on a substrate possessing sufficient resistance to heat and strength during
nanufacturing, and then renoving the substrate. First, a thin filmdevice
is forned . lﬁS substrat e, qnd.then a(agéoqd substrate is bonded. In
this st at“é”*“% HE‘ TR BP0 eEmalagsigracep s it HBich irgt nad iser #E & Bhd

t he seconde&ubstrate. The flrst substrate is then 1o renoved, |eaving the
thin filmdevice retained on the second substrate. An opening portion for
reaching the thin filmdevice retained on the second substrate is forned,
and necessary processing suniihviasak orag rgransanduein ve | ayer so as to
contact the thin filmdevice through the opening portion, is perforned,

and thé secondbsibenioss of i RFwe! FewBI@UconsHerdd prpad of wak&chriaganthin

i nventi ommt &@15@' bSta %u&&&f@@&@&%é hé’ffé?c‘ﬁpr?gsxé&m@tt%aﬁ g slljc? J%O@%%Q by
coating an adhesive in a portion of” regions in F vi ce
is not FERRBEUIAEL Eihdenvergvingribadmesiige |F§%ta|@|dlune@ i dc‘aup@‘r foropd oft 4 he

r eQ' ons 'fi'?stvgﬂbﬁll}té i}%dtlmrpd sfetédl? Qﬁ)\ﬂrgt% 1L %OPS) f% 'E‘I%Qm"i‘a“%?hﬂﬁ& RIOI](I,\JI(Q

are tenporarily restrained using a naterial such "as visScous a hesive
naterlalﬁxﬂ%éxﬁ@gﬁmdwsﬂb@ﬂmaﬁeHQandﬂhmsc@3©|mwﬂbacréﬁbwéMMbymwuntHnghuthe
bonded .p S e | ned on_one

subst 18t e Pty ADanklnih LA CRIGRL de R SLER D80 BRrReBeBlur ates
are peelémr@&hmgmhthwndﬁdld@bﬁihﬂﬂﬁﬂisﬁﬂwumSMKbaesmmdlsﬁnEmdemdnwcambgmrate
may be t in uff|C|e

addltlonabﬁ P?gﬂgﬁg?? mar%%ﬁ“ge‘icrg%s? ttzbcrea 2 Pﬁ%v@f @““%h
resultln@emnmnhgpomMGﬁsmaﬁmma@tunbmbsaﬁmSyumﬂﬁmﬁkaM@nmﬁwmhe back surface of

the substrate substrate tran devi ces such as
active matrix" %LH(S}&? el yst%{feseé’l 5 ‘16358' {}‘f glés qglhséragcﬂ% @X AREVE X UBL T 8151 ay
devi ces lameed bgausén®hin adisdp i phrsph ay rgneduatwiguakict yin ang dehics ibeaones

a probl ubstr tes ed for s ort durin nufactur r enoved
Pl OSBRI S ReerpLBEELE PO T ulr RS ¥ ouThfetiem s
al so r esfillvédice3 nbnfoaﬁiddi unamthamptam&xse}mﬁqp@ﬂasy Rafaibel b ehatdnabatch t he
obverse and reverse sid he thin B|In1deV|ce if the above method of
manuf actVred®’8° @ %Eﬁ“mﬂ?a?ﬂ se Thf gePd R C“‘?ﬂ%ﬁ“ﬁﬁé?‘Eﬁﬁvﬁé 1pIingd to
a threetdeﬁ@nﬁu@aakmpackage and the |like. Further, there is also another

invention in mhl second. wiring is formed in the side o pposite to a
first?iring ”‘vbiet @@befe‘fw% 5 dwagcietayeed oy ere ofghe évb%ré&em%fb GV EEihgd

| ayer; a&ffhdngtactifte is used, but both substrates are peeled off in the end, so the first substrate and

the second substrate may be thick, and substrates having sufficient strength can be used. In
addition, liitle substrate warping and substrate breakage develops, resulting in that the
manufacture is easy.

25 Flaws to the back surface of the substrate during substrate transportation in display
devices such as active matrix liquid crystal display devices and active matrix EL display
devices are a cause of a drop in display product quality, and this becomes a problem. The
substrates used for support during manufacture are removed if the above method of
manufacture is used, and therefore this problem is also resolved.

30 In addition, output electrodes can be formed in both the obverse and reverse sides of
the thin film device if the above method of manufacture is used. If these are overlapped,
then they can be applied to a three dimensional package and the like.

Further, there iIs also another invention in which a second wiring is formed in the side

opposite to a first wiring with respect to an active layer, after forming: an active layer; a first
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insulation film(gate insulation film; a first -conductive |layer (gate

el ectrode); a second insulation film(first interlayer insulating film;
and a second conductive layer (first wiring), in order. Nanely, a
structure to be realized in which: a first conductive |ayer (second
wiring); a first insulation film (lower portion insulation film; an active
| ayer; a dsd@Hean 511F’néﬁjllt€atfi56ﬁ“f)ilIfmvgatféf&‘r FduEEToRYET (Se clacsedsding second
conduct i VeyshRUES fil:gqtis: & t&@ifcpgﬁulatrﬁ% dr dnd urtéu |ratdopiudib b Mykf LSt wiring)
interlayer insulating film; and t conductive |ayer (first mnrrng

are fornBdorddot NHRE, 2i HUERs (o peciedli z@étmo\ﬁhmt he firér ndettivigetayay@econd

| ndi cat esygiday 8iiSOMRARAG: Gfim BoSETLEARAUGLA N im)CantAli0L ng.R ¢heang
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type of i e l.s d on e first substrate,

and the seeoitifor fiub@oa SE G oo SHIELchh Rt HF B 17 m
device is fornﬁdwnﬂhenﬁcmﬁmcguhsMe@bQWMSnmﬁihannwﬁgausumgmanm9®h0@c$u®h as
nechanical rlnd

supportEdeafiens Baliva SURTLE e MPE i iter Bl BrPehe o HRR, davi ce
is exposedcmmemvm@albwnsﬁqsmhsthanemnmekﬁﬂewed&uand therefore Wi rings are
formed. Wrin can, therefore he nd bot {grdes of. the

active | ayer  CHEGETHITE RO PaeT SPora BYENTor fetti6h S REVEF b e 3t

subst r at etrue@ses A Mhivttiighddetd Bniogad® ok HBNES k@FSrarl end alenRdon2uirfdiccases
in which tog(ﬁete transrstors are fornmed can be simlarl structured Not e
that t he PoPE§Mihdhe 6 @fﬁt%“ e £h9 Hig rfélﬁ‘sFI%‘tlb"r iy fgmedt edhg T Whﬁ‘if?‘r’n 15

transi st QEmbedMyifa #0:138 khMEas AN BENiLS grtn@rltg&ﬂ chéimRal @M@tnabeztt\rte@tmhan gate
el ectrode and a wiring, as shown in Fig in this ecification,

Fur t her nofesice ByPpYiad Ay the ts%f‘éméa‘tué“f%‘%nsT fset érckowrtdﬁe orf itPetthigyblet [dgyiee iand

then for @kﬁ&ed %ﬁtc}‘i‘tﬁé 233 s%!r%e‘?@re‘iﬂ%@c@%ﬁ QR Sfoftew Ringt Qﬁ: Behdd e WAYRE caR
t ransi st or becomes a bottom gate structure can he structured after

removi ng tteﬁefom Petfoguﬁ%pﬁattle topragdi et Kies thehergstif @ ddyeri rfgaseiet Holclof

the presenhsilPuent 'f(ﬁ’H‘ted R thdhisy Qﬁﬁ-ﬁate p&e&s{hwﬁcm@o%gr FADGEN DG NBRN AL § St
wiring forned on the bottomside of the active [ayer“and a gate W ring can

be reddcend casgs HuuhtCildw gatg lffﬁﬁﬁﬁit@ﬁqése %Jametﬂ)earr by setledy piudurse| f Naleithiithy
manner Uugi, Hrl%o@togua & Bligeih ?ﬂﬁu&t@%ﬁl&a!e& a i fpﬂttrdngﬁgtopﬁts\§ftrlell ?m‘é’brﬁﬁ: 1§¥er i

convention bottom ate structure. In accor ance with one aspect

present et inom laitdnéoertmtdmod dagr clratnedeastdupi ﬂmgmga’lsehfv\emnduﬁgoﬂdewlee
conprisesmmﬂﬁmﬁ ps of: formng a thin filmdevice on a first substrate;
bondi ng a second substrate to the surface of the first substrate on which
t he Furthermore, by forming a top gate transistor on the first substrate, and then forming

25 wirings only on the bottom side of the active layer, a transistor which becomes a bottom gate
structure can be structured after removing the first substrate, provided that the manufacturing
method of the present invention. In this case, parasitic capacitance between a first wiring
formed on the bottom side of the active layer and a gate wiring can be reduced.  In addition,
impurities can be injected in a self-aligning manner using a gate efectrode though it was not

30 possible with a conventional bottom gate structure. |

In accordance with one aspect of the present invention, the method for manufacturing
a semiconductor device comprises the steps of:
forming a thin film device on a first substrate;

bonding a second substrate to the surface of the first substrate on which the
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5thin filmdevice is forned; renoving the first substrate, |eaving the
thin filmdevice on the second substrate; form ng an opening portion for
reaching the thin filmdevice retained on the s second substrate; and
cutting the second substrate so that the bonding portion of thin film
device and the second substrate is renoved, and renoving the second
subst r at e.thihdilmoreicdanioenyd;t h anot her aspect of the present S invention,

t he nethod for S cand Vi, ¢ .ses the ste
o o Torm oy a e LRgti A8 G ABNGLEL ABYHAS (EATRLECR LAE SEERE
subst r at e stizstitatee surface of the flrst substrate on mhlch the thin fiIm

d f d b
Govi oo on 1 he sasondomttb gy bituld bEYpR Rl alsSRt A Pt taed ol ng

the thin tidomidemiee; m&talned on the second substrate, and fornlng at | est
one conductive | ayer contactln e thin flhn¥de vice thro

n
ey o et o P ERE RS bl e eh b Rt e s e T gy

the thin fielsersRVubrat@RdehRISAEOBECSHRINS @kend subkenved, and renoving the
second substrate. 20 In accordance w th anot her aspect of the present

i nvention, thelheARYdaISr Vitha ARTAET AFREAG A g\@nﬂ%ﬁfauetve?*lﬂ@vih&eme&iwﬂr Yes

the StepSnﬁBumEQhH%HgmﬁmbhhﬁuﬁHEﬂbQ&Mh&%mQHm%upk%St substrate; coating
regions in which e thin filmdevice is forned, and regions in which the

thin fitPm devi ce i sfHBtngohHedm dejnsrom efipt BPsiidfng at | east two types of

adhesives, and 25 Q&Qﬁ’r&%@ s@co%@%@l%@ra?eut%st‘hé%ﬁaéc%ft['H@ 81868 Obn thEcH iest
substrate on which the thin filmdevice is forned; renoving the first

subst r at ethin By ideges kdowtedn il m device on the second substrate: form ng
an openi ng portion Ig{ vh&a&!é' AR L06stfa. egﬁhg]ttg@\fhﬁeﬂfn?tcﬁ'vﬂ,@dorprt‘hct R€cond0

second substrate; cutting the secon rate so that the regions
coat ed mnﬁhﬂadh65|ve are renoved. In accordance with another aspect of the

present;invention, Eopr%in@eatnh&p%nfn%rportion for reaching the thin film device retained on the

second substrate, and forming at lest one conductive layer contacting the thin film device
through the opening portion; and
cutting the second substrate so that the bonding portion of the thin film device
and the second substrate is removed, and removing the second substrate.
20 In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on a first substrate;
coating regions in which the thin film device is formed, and regions in which
the thin film device is not formed, separately by using at least two types of adhesives, and
25 bonding a second substrate to the surface of the first substrate on which the thin film device
is formed;
removing the first substrate, leaving the thin film device on the second
substrate;
forming an opening portion for reaching the thin film device retained on the
30 second substrate; and
cutting the second substrate so that the regions coated with adhesive are
removed. ‘
In accordance with another aspect of the present invention, the method for

manufacturing a semiconductor device comprises the steps of:
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manuf acturi ng a sem conduct or device conprises the steps of: 6 coating
regions in which the thin filmdevice is fornmed, and regions in which the
thin filmdevice is not formed, separately by using at |east two types of
adhesi ves, and bonding a second substrate to the thin film device forned
on the first substrate; renoving the first substrate, leaving the thin film
devi ce on the secondatify sgim‘s lixatveichftbe [ﬁim@ihamcoipem fragncmmhiiocﬁ},iébrmrinr\eaclhi ng

the thin e.retain ibstra and at

| east one ko Gaier & B ESREE ot PRaeTREY Bk A T i@ B8 oL RIBUER P
openi ng pontingn;seamnd sabriutdmg tmmmnmﬁm@nm&uﬂosﬁmca@et 1S®1r‘flhalbsizt'1h>$ regi ons
coated with adhesive ar.e accordance anot her aspe of
the present invent irgﬁ?“%ékﬁérrhtoﬁﬂfs gete R%‘(tﬁgagtc ‘i”hgf1 q B% ‘¢ ORdEt Woﬁ%vi ce
conpri sesubdiatsteps of: formng a first thin filmdevice on one surface of

a first substrate,; artlally bonding a thin filmor a second thin film
device to a second [SiH&F AL OBENING BORGRIPhEAENES Ui BT [indsyice Araged 8AEY hi n

film devise@nhansedid and hemsee antasiSiRsddnah@ivkQaidi@ohiklisls i Rinf filkMiglgmi ce
formed on the first substrate; renoving the first substrate, |eaving the

first thithorgh the QBSATRBPSHORHEdsecond substrate; formng an opening portion

in the first thin tidkiggdeyisc@ntehdlnad GNukheySRENE cdRaSKREI@ES e %Ptd
cutting the second subStrate so that the bonding portion of the thin fil

or thé0 §80¥KE- thin film devi ce, and the second substrate is renoved, and

removi ng onlyyt he.586R2dwiSuURSEEA! Gspdcfad G HhR&edNidvchiibin 8k B@?ho?ie(f@rnd
thin filmdevice. In accordance with another aspect of the present

i nvent i oflangfsetuppg hé‘HmF@leUCZE dreire FABPUTES Hiy dePsefi conduct or devi ce
conprises the stepg, iy, smhﬂgﬁ@? Eéxﬂé@t i&ﬁ&axﬁﬂa&é‘%ﬁ%ﬂq?ﬁ;bg’t pne surface of

a first substrate; partla y bon I'mor a second thin film
device to a secondpésu&ibﬂr@@ergatbanlﬁihnngramomdﬂhm filnl da0%e phecswuionbstitdn: n

{i1m ggvice bondedydaukPhesRRoNgy FUBSLLANE 19 BAESLILLRLNS b5 oo

renpvi ng substrate, leaving the
thin fil snbdeati @ceiharﬁlrsthlaniémcrhrdicmmnsitdrcmttb@ flmsurﬁsngc;at | east one conduct ive
layer on the fi rStre;[llr(])W}g,ft'h!: r}}rsqes\{ﬁ)gt?ater Ez?‘\hxrfg 1Rt thin film device on the second
substrate;
forming an opening portion in the first thin film device retained on the second
20 substrate; and
cufting the second substrate so that the bonding portion of the thin film, or the
second thin film device, and the second substrate is removed, and removing only the second
substrate, leaving the thin film or the second thin film device.
In accordance with another aspect of the present invention, the method for
25 manufacturing a semiconductor device comprises the steps of:
forming a first thin film device on one surface of a first substrate;
partially bonding a thin film or a second thin film device to a second substrate;
bonding the thin film or the second thin film device bonded to the second
substrate to the first thin film device formed on the first substrate;
30 removing the first substrate, leaving the thin film device on the second
substrate;
forming at least one conductive layer on the first thin film device retained on
the second substrate; and

cutting the second substrate so that the bonding portion of the thin film, or the
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t he second substrate; and cutting the second substrate so that the bonding
portion of the thin film or the 7 second thin filmdevice, and the second
substrate is renoved, and renoving only the second substrate, |eaving the
thin filmor the second thin filmdevice. In accordance with another aspect
of the present invention, the nmethod for manufacturing a sem conductor
devi ce corspcrdnstetsinttﬁtet $tveqes anf theSefodmuhgrae fsirembvddihmd fdohani deyilg ehcosecomne

surf ace of | t substrate:; coatin cations .in which the thin film
devi ce exi’i tmle and " 1 “8?% |181n§1”? A ?%‘%”dﬁﬂgtﬁtrﬂﬂh‘”f"rl m devi ce does not exist,

separately by asi mgoafhnctceaﬂth taothey pepef oadhesirses, iancdtiohond mg:tlod hin
filmor a second thin | mdevice to a seco d substrate; bonding the thin

filmor tRETEEE B‘ﬁlc’i'&t‘lﬁf??‘cloflfi?ﬁt 7 EE “BOREET ‘oM i second 10 substrate to

the first thin fil maevicerifermedianctibeoh bisiursubst s atsesutkgnevi ng the
first substrate, Ieawgg the thin fijilmdevi ce on the second substrate
forming an opening POHFEJACAIANE HeWpichdhe thip Hlmiderice ey Seanbloat o ibm e

second sulshimtig: dande d8csCi teikRg s%ifs&az%gp&ndsusgl%t:ﬁ@t\eo SepdshatadBespRit Apn of
the thin film or the second thin | mdevice, and the second substrate is

renoved, APRAPEHEVE AN 6Rf jeORS thie SR devist bst st SUDEAVEIng the thin film or

the second thin filpdey ae thtmﬁaﬁqgrt@larteamwtm ANOUBEE: BSRAEH ((OfhetBBond
present invention, the method fo manuf acturi ng a sem conduct or device

conpr i $&sSibREats f@ s st th’?dllff’dt@rﬁqfigfoﬁnqﬁqfs@etﬁfﬁthﬂ i"Bi devi ce on one surface

of a first substratgm,&aat 'rt{égftlrs@cs%!,@ﬂé lerMfgnzﬁE‘ hire it R fbddel Bh dBYise&ond
exi sts, and | ocations in which the th | m devi ce does not exi st,

separ ateI%il bpyatgisi ng at | east two types of adhesives, and bonding a thin

filmor a second thjn, rtglzm(%%mn ot r@tnaﬁgﬁﬂgtﬁﬂﬁﬁﬁﬁ Ladie rc@:ggw;s&gthte@@cgn in

filmor the second thinfil |ce ed to the second ubstrate to
the fi rstSUtbhtlfzne,faﬂﬂm device formed on the first substrate; renopving the

first fsbet rate, &Ytnﬂ,gthterl%c%dr&tbs& E@o th?!trp ;goet 519%[ ﬂﬁ tthptl Figi?,cfrﬂt:ﬂﬁ s](:(lsqn%

substrate; formn
devi ce rehai figd «imicut hedstécomdorshbsltsmatee;s amnthBﬁl @rut rémgvitheondedibndecond

substrate h [ 1.0 heth| or the second thin film
devi ce, gf‘h%q%aé’(l:é;rqg sut § S§C edﬁt%]fh an&f renmovi ng only the second

In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
20 forming a first thin film device on one surface of a first substrate;
coating locations in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
bonding a thin film or a sccond thin film device to a second substrate;
bonding the thin film or the second thin film device bonded to the second
25 substrate to the first thin film device formed on the first substrate;
removing the first substrate, leaving the first thin film device on the second
substrate;
forming at least one conductive layer in the first thin film device retained on
the second substrate; and
30 cutting the second substrate so that a portitm of the thin film, or the second
thin film device, and the second substrate is removed, and removing only the second
substrate, leaving the thin film or the second thin film device.
In accordance with another aspect of the present invention, the method for

manufacturing a semiconductor device comprises the steps of:
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substrate, leaving the thin filmor the second thin filmdevice. In
accordance with anot her aspect of the present invention, the nmethod for
manuf acturi ng a sem conduct or device conprises the steps of: 8 formng a
first thin filmdevice on one surface of a first substrate; partially
bonding a thin filmor a second thin filmdevice to a second substrate;
bondi ng the thin fifomog « frst becihindddviiarorfanenudeviode fhendedrag t he second

substrate to the f Inljéjﬁaa M{onld;tng amuneiwrf(? a];,'s%cr,% mr%m c?cv ccr St ?8({1)1 ts{lﬁ dH, and

5 cutting the seco SO th

film or the seconichrklhignthtithim dieviceehe agdnd hlanstamom@usubs[tdeatte ths st@moved,
and rem)V| substrat.e, the thin filmor the
second t hi'H %f‘lce? Ht&%&ﬁf%ihlil?%ﬂlég%l&? g‘é{%g ‘)\/{ntlﬁ‘hfaréhﬁ’?’ﬁté‘?m ef@Bect of the present

i nvention, t he net hoifohe smnwfsaﬂ;hurcl PDGha (SEMRINRAUCTOF o deVviigia Foenprihses

t he steps irst thin filmdevice on one surface of a first

substratee"‘c‘“c&[a Fh’[g[?“ E‘a?ﬁ cmgi “e"%ﬂ’ﬁ HIOPIHUC ShICHIOFFS PG SN ERB RN ST EC Serrgd

| ocat i onsubgtrad)ii@Ringthe thihFim bi InnseeyierndoasicnRt. exi st, separately by
usi ng at Ieast two types of adhesives, and  bondi ng a th| n filmor a second

thin film devilBefB EISecBy THEE r 8PESt BbAbF nyCIRE ‘FHIMOP; | ofF‘CIIhH% Q&cond

thin fil magviceeilandatedn@uébedSfReRehpritss thelbspsate to the first thin film
device forned on the first substrate; and cutting the second substrate so

that a%ortion of tABPARATimiIgdeyics 08 @Be e Tace R #lifs FAIYElsH ce, and t he

second substrate i $oh@PMesiond M WHETDWE Mgtn FYdbNE SREORHd 1RUBSAY Rthich
l eaving the thin filmor the second thin filmdevice. In accordance wth

anot her akpn fign deise goes apitexissvasatiathy by Henget ked fortypeoohedhesizes ard ng a

sem condughghg d@h @R IRELARS hHmSERS (Of scdofl BiRa@, 1St thin film
devi ce on one surface of a first substrate; partially bondlgg athinfilm

or a second thin flbpnﬁhﬂé\ihfcémﬂ dilm eederdcabtin &tw:devicatoad ithghd pagand
crystalsg {i}’&%ﬁ%ﬁp thd st d h?}?ﬂhﬁ QéJ‘cfﬂohm:cfj?ﬁ’ {llﬁ‘?;égt(%w%‘?ﬂtcogncﬁ he first substrate

and the t m or e secon evi ce, bonded to t he second 25
substrate; and cut ciiggtthesdaons sulssidast soathel a pheiohiafghe tihnm i, [omtidesdcord  t he
second suhstg,at and Qr t he second th

second SRS SpBicnd 0, LU LUILRL d DepRasenly AL L THASHLoRey B0
second solistrr@t eaviagthetthm fithi or the $avpod tHihBlsdeond thin fil mdevice is

removed and remying, the second. substiatey, ) eau g LRGN LG dhe

20 manufacturing a semiconductor device comprises the steps of:
forming a first thin fiim device on one surface of a first substrate;
partially bonding a thin film or a second thin film device to a second substrate:
introducing liquid crystals between the first thin film device formed on the
first substrate and the thin film, or the second thin film device, bonded to the second
25 substrate; and
cutting the first substrate, the first thin film device, the second substrate, and
the thin film or the second thin film device, so that a portion of the first substrate, the first
thin film device, the second substrate, and the thin film or the second thin film device is
removed, and removing the seccond substrate, leaving the thin fitm or the second thin fiim
30 device. |
In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device compriécs the steps of:
forming a first thin film device on one surface ol a first substrate;

coating locations in which the thin film device exists, and locations in which
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In accordance with another aspect-of the present invention, the nethod for
manuf acturing a sem conduct or devi ce conprises the steps of: formng a
first thin filmdevice on one surface of a first substrate; coating

| ocations in which the thin fil mdevice exists, and | ocations in which 9
the thin filmdevice does not exist, separately by using at |east two types
of adhesiweshindnh dRQRBAAY ndt ENiNsdpalMRIPNHyausERCONERsT Ryl BT dekices, tiad a
second substrate; introducing a ljquid crystal between the first thin film
devi ce f orIndeegrhinfam ¢raseporsth it il €evarifORECHisHP 145 or the second thin
fil mdevice, bondechlﬁr@dutcn% 25ﬁﬁﬂﬂdjrysﬁalsmédhaﬁh@;firﬁngqmcﬂﬁﬁ kpgct Renfeirest the
substrate, the first thin filmdevice, the second substrate, and the thin

filmor tiHe s&wHng Wi Hict ihiinfd@yics ghe secaathin [hr £5%5 doondtk 14 jthe pecond
subst rat e, plhge.Lhiist  thin filmdevice, the second substrate, and the thin
filmor the second thin filmdevice is renoved, and reanin% t he second
substrate, |eavi ng cuHBgtih¢ Krd iskprtote. thefie domdimpicrics mse¢nddebilee. apdh

accor dangg, Wit fﬂnrﬁ%?_ttn@gc&ggggga égltn. dVePEE SRR ;Jo?ﬁﬁncg[i Lﬂg,ﬁrgt]tg%bg%aqgc fiax

manuf acturing a semcon evice conprises the steps of: forming a thin
film devitbis folm derdcd, dbe sofond skbsiste, smbighe ghie;filpaet ihgl degorsotivn higmaevice 1s

pol ari zat | fil . ri; i t sagG substfathgs

Bondi ng. (HaCEet AP SpRiREHR) LBhd BB ol Bt BE M S fa  im
secondio sigbistrate to the thin filmdevice fornmed on the first substrate;

removing the first substrate, |egavi the.thin film.deyi: t cond
substrate; 20 I? o%%‘”ﬁig“%?n V‘Slphe nainﬂglef)oagg %ngg ntp(t H)ergﬁeﬁpﬁg\?ﬁnluﬁq&dg@? crgapicfargﬂed
on t he seconthctisithatse@mtcendand Euicdeicngiptibe tbesteppchfsubstrate so that the

bondi ng portion of th? olarbég%gqn OfiIn%Forftﬂ%tpqL@g&zation pl ate, and
the second substraf®@"'% 7 EWh{EH S 8RGOF BRBHChE" HHIY e “second substrate,
| eavi ng the pol ari patibion Honlimeos fgoeizaobarfilzabr anpphateion2platen taacorcdance
wi th anot her aspect of the present invention, the nethod for manufacturing
a seni'Conti¢esr device conprises the steps of: forming a thin filmdevice
on one face of a fbssdinguhspdiatgtiopani & hy deondhig plapob@rded ad itlonsdcbhan or
a polarization plate to a second substrate;
substrate 10 the thin filim device formed on the first substrate;
removing the first substrate, leaving the thin film device on the second
substrate;
20 forming an opening portion in the thin film device retained on the second
substrate; and
cutting the second substrate so that the bonding portion of the polarization
film, or the polarization plate, and the second substrate is removed, and removing only the
second substrate, [eaving the polarization film or the polarization plate.
25 In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one face of a first substrate;
partially bonding a polarization film or a polarization plate to a second
substrate; .
30 bonding the polarization film or the polarization plate bonded to the second
substrate to the thin film device formed on the first substrate;
removing the first substrate, leaviag the thin film device on the second
substrate;

forming at least one conductive layer on the thin film device retained on the
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30 bonding the polarization filmor the polarization plate bonded to the
second substrate to the thin filmdevice fornmed on the first substrate;
renoving the first substrate, leaving the thin filmdevice on the second
substrate; formng at |east one conductive |layer on the thin filmdevice
retained on the to second substrate; and cutting the second substrate so
that the deondisngstpod;tahon of the polarization film or the pol ari zati on

pl ate, and the second.su@strate [ reaneg ?ﬂi}f@hDVln LY th _second
substrate, |eavi ng FHEEOF &Y%t TORATIE IS 67 PRSOBOPEMCZERT shs 2 @‘“B‘”fn
accor dang@not iheafbinekio AHRAE T anaf ihé Beopll 86@Mud BVYeRbY @ and RndBENo8 o
manuf act uri ng a seni conduct or devi ce conpri ses the steps of: fornlng a thin

film deviseer@ubiEts fagingithgpel r”r‘%at“0§l§’é‘§t0rr§teé’° ¥Hatehg2leocat i ons in which

the thin filmideyieria@Xd Sksh BRdch 0£aE0BS thd WhiGH intdRiohhithe fhdiadeyi ce
does not exist, separately by using at |east two types of adhesives, and

i 0 bondi A& 4SEIrRE AR GHARFP IICeLopKIass BatERThl ate to a second

substrate; bondi ngzémnggkeﬁlfmtd'cwaeahlom, %Ee%h?h%@hﬁﬂlr?ﬂ@t' on plate bonded
to the second substrate to the thin |'mdevice formed on the first

substrate; renovi ngotthe& Pratgos eimbélmhatﬁle thip g degice waistshiand fdchieganivdecton
the secong 1$UREE 4lige ades §Q déﬁsg,g%gﬁ'raféﬁeﬁ‘ﬁ F]QEEQJ Fe'a&rlu)ontﬁggéeoftﬂfh&ntés Md

devi ce retal ned on the secon . tratie; cutti ng t second substrate
so thaw &opbng aenlacfattdmefllpmramozmdacnn Plalertp acspcctnldeubsp@ltarl zation pI at e, and

the second subst T ag s, LAMRY S AIGu oD 09,00l Yor ey SEGAR 1o SHOSLS

| eaving the polarlza e polari |on n accor ance
W th anoslhisrramsqw&tthmfﬁltheeESHMd mmmelﬁ:lrstembqtmtte met hod for manufacturing

a seni conduct or deV| Ge.co S st eps. of rm.n thin film ce
on one face of a fi¥% vig g,g f”%q WbEFMIF’i (rralt%‘”lngc%“tcltohns f’ih% a e OPhthetﬁgoncﬁ‘l | m

devi ce exitstrste; and | ocations in which the thin filmdevi ce does not exi st ,

separately by using at |least two t of, adhesive and
ol ar t3at ) on”t T m SrRing,6F SerUARbHRE i ber G Rt BH® fnukr AetC i g
t he pol asuatkomdf il mor the pol ari zat| on plate bonded to the second

substrate to the thin filmdevice forned ontheflrst suybst r at Vi ng
the first substrat GIHEIA HGOThe FHR i Ph LRYPEE GRS RATREiGRATm. OF the

polarization plate, and the second substrate is removed, and removing only the second
substrate, leaving the polarization {ilm or the polarization plate.
20 In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin {ilm device on one face of a first substrate;
coating locanons in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
25 bonding a polarization {ilm or a polarization plate to a second substrate;
bonding the polarization film or the polarization plate bonded to the second
substrate to the thin film device formed on the first substrate;
removing the first substrate, leaving the thin film device on the second
substrate;
39 forming at least one conductive layer on the thin film device retained on the
second substrate; and
‘ cutting the second substrate so that a portion of the polarization film, or the
polarization plate. and the second substrate is removed, and removing only the sccond

substrate, leaving the polarization film or the polarization plate.
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substrate; 30 form ng at | east one conductive layer on the thin filmdevice
retained on the second substrate; and cutting the second substrate so that
a portion of the polarization film or the polarization plate, and the
second substrate is renoved, and renoving only the second substrate,

| eaving the polarization filmor the polarization plate. t1 In accordance
wi th anot her aspeedor@inct heitpr eseir hsfpéanbfodﬂe ;t»rla@:nmmh@dmhprthc, na&tbactour i ng
a sem conduct.or device .conpris rm ng a thin filmdevice

oo P R R R T o SRR e a ety ade on the thim {11 m

device; 5 partiall yohemdiangindil ﬁrﬁ&ﬁmé oBas kiirédce of @ frdiguishiai; f i 1 m devi ce
formed on the first substrate and; renmyi ng the first substrate, |eaving
the thin film devi deTAZEAE BRGNP “§U’H§tﬂ JE&8vi%:or mi ng an openi ng portion

in the $hin film devheslyiRhaindedcoshd M8seRENGe (iR rHRStLat@mca Whithgrst he
second substrate so that the bondi ng portion of the thin filmdevice and

t he secorfdtdiiserdte is renoved, and renovi ng the second substrate; and

formng and over| apgi,pgna Mk usal 'SE}st@fe tlgﬁv'ﬂngf ki emlgﬁvﬁiﬁie%ic@j&@mnthl% fdabpa film
devi ce obtained in accordance with the precedi ng steps, and naking the

el ect r odegbfigtared on is the top and an el ectrode forned on the bottom of

the thin filmdevi Q@émﬁ%‘ilﬁﬁig' }é%r pérﬂoﬁ%?%edﬁinl?% W diANQLEMRY &S RRCLecBha t he

present invention, the manuf act uri ng a seni conduct or device
corrprils)e§uf@%!@tﬂsteps of: forming a thin filmdevice on one surface of a

first substrate; cQtrqur?lge ?er&)?(_ll Sﬁats{rgtg%o Ak Eh}é%ohgmglpohk%@ (Q‘%Hé & flglq deVlC@

partially bonding a setond strate to the thin evice tornmed on the
first smb@thca;t:eqndrqehnmtmg rt:lhevefd rsd reswystgrta gcoteasingetdid thin film

i I m devi ce ret i nad i one Setamit 2t 8l AR At BRI Rah b !

IPO mn?]g
film device retainéd he °Set east one
conduct i devitayerintdif m:rcmcﬁncehfebttineo;m‘eccdcmsltapngirmheals'a;tbmctlfs;ubéetsrfatreect@l t hat

the bondl 1—5;9[88 érr%r{/ q%cgtrc{«%}}gr ed on tfhlc le d1%\6ltf X! thmgqmtcrf':%c%s?gonr?ig[cé%bSt rate is

renoveéd, econd s
In accordance with another aspect of thc present invention, the method for

manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one surface of a first substrate,
forming an electrode on the thin film device;
20 partially bonding a second substrate to the thin film device formed on the first
substrate;
removing the first substrate, leaving the thin film device on the second
substrate;
forming an opening portion in the thin film device retained on the second
25 substrate, and forming at least one conductive layer to form an electrode;
cutting the second substrate so that the bonding portion of the thin film device
and the second substrate is removed, and removing the second substrate; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
30 the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one surface of a first substrate;

forming an electrode on the thin film device;
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form ng and overlapping a plurality of thin filmdevices fromthe thin film
devi ce obtained in accordance with the precedi ng steps, and naki ng the

el ectrodes forned on 30 the top and bottomof the thin filmdevices
conductive. In accordance with another aspect of the present invention, the
met hod for rmanufacturing a sem conductor device conprises the steps of:
formng a thin fil mdlewsaeatibnomersidk tiac@irofilng déviestxistbgldriatfions tOWIAAY an
el ectrode on the tQin fi.l mdevice, 12 coating locations in m@i h the tHin
film devi & B LdpsdeUeiydes ol el SERTAIHY O UstgedltIMsh Y9 FRc & ?5@56’8%53“ ot
exi st, sepafiatel chbyd Udkge A bk @S tithWRviy R8mc0bnasthesi ¥@swa@nd bonding a
second substrate to the thin filmdevice formed on the first substrate;

removing the first SOWSHEaiE b 0PHE G e iR fh¢ ithith BEYi B&IENO} KiE SEO8Hd s
substr aj eg,E@f9 ng an opening portion in the thin filmdevice retained on
the second substrate; cutting the second substrate so that a portion of
the thin film devi clemang tthercriek opidiosubste atis filsg detiey edainghdn rafrs%9oRE t he
second substiat.e; and 10 form ng and overlapping a plurality of thin film
devices fromthe thin film device obtained in accordance with the
precedi ng steps, anditekilngeehd sebsute sudr! f eomid onthetiha filopdeamed 2 the

el ectrode, L/ R LEnB0Ld M R hPkRoK) Ldew sgs conduct ve. I

accordance w th anot her aspect _ resent invention, the nmethod for
manuf att uri ng a serfooomguaidorvedenping agdwpliiysefsthith il tdspiscofroml gief Gimiihy a
thin film i.Ce.on . f i St ..Ssub : onm : rode
on the tReyereP R ROV e BaRu e BctidiBl Rl Baig dUBARPRBLEG |

exi sts, ahdtdpomdtinehsirbde fnmehon thedotthinroffthd trindvi devidtoesndhotivexi st ,
separately by usin t least 1 types . of hesives,. and. b in second
Substrate to Jﬁed? fnng?Y%ﬁ%é%%@grf%?%%dogﬁg?H@E$§?§P%§ﬁogtﬁg é?aﬁﬁj’%?

r enovi ng chdmafdotursle ssuebstandtiepr dedei comptibe thhstaps ¢ft m devi ce on t he second
substrate; form ng _.an .openi.n gevice retai ned on

: ti inthe thin_fil
the sedond  subst rdbe i BAdRITGCSE" PRsaKTEHE L GRiadhIGE

ive’layer, formng
an el ectrode; cuttifegnihfen seeosd substhiafien dovithat t he bondi ng portion of

the thin filmdevice .25 and the second substrate is.renoyed, .and renoving
Lhe second substr ACEIHRECHGFThY TERdhOURH FPIHG = X RN G EATHCH ||
devi ces fiomid fen tdai e fdobdot exist, separately by using at least two types of adhesives, and

bonding a second substrate to the thin film device formed on the first substrate;
20 removing the first substrate, leaving the thin film device on the second
substrate;
forming an opening portion in the thin film device retained on the second
substrate, and forming at least one conductive layer, forming an electrode;
cutting the second substrate so that the bonding portion of the thin film device
25 and the second substrate is removed, and removing the second substrate; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
30 manufacturing a semiconductor device comprises the steps of:
forming a first thin film device on one surface of a {irst substrate;
forming an electrode on the first thin film device;
partially bonding a thin film or a second thin film device having an opening

portion to a second substrate; or forming an opening portion in the thin film or the second
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devi ce obtained in accordance with the precedi ng steps, and naking the

el ectrodes forned on the top and bottomof the thin filmdevices
conductive. In accordance with anot her aspect of the present invention, the
met hod for 30 manufacturing a sem conductor device conprises the steps of:
formng a first thin filmdevice on one surface of a first substrate,;

form ng anirefigCtEaee 06 pgally beddidding thinl Mudey kicesechal tHidltdly hendiBgna
thin filmor a second thin filmdevice having an opening portion to a
second S&B§¥WéF§$”%$ forming an opening portion in the thin filmor the
second 13 thin filjnhaeyise tght@h paftkl Ak BENGiRGidhe tdHBd fid i Qcohde
second thin filmdevice to the second substrate; bonding the thin filmor
the secorBP{R{TofhY HishEyR BEn Beriee®rned phdedBtisHbs3ubstrate to the first
thin fig mdevice forppdnomnd e kidphieSHASHEALE FirR by agﬁ&hsn fitd §kond

n k)
substrate, leaving the first thin filmdevice on the secon substrat e;

form ng &nbdPEni ng portion in the first thin filmdevice retained on the

second substrate; fgylit B9 bOEnSEGORT i SURFEL LS B dNRE LARHORMNG HAS ti On
of the thin film or tlhée E% srég?:ong thnlsn ?’i Ttmlﬁev?]cec, ar%dt ?’ﬁegseconég
subst r at eubpsgrajeenoved, and renoving only the second substrate, |eaving the -

thin fil th i j LCR: inq: ¢ i
lural ity of thin FIEng diecdodd pRLORYLS By BOPphIRTRANT S Bl ARE' P
accor danseonil tiintthe jevacedidige stepd submtdientkimey adhenceicottivirgoery tierssecndn

the top and,bat tamoletine A4 di Ldeyieas, sapdugtive. . 15 In accordance

wi t h anot her aspec present Tnvention, thé nmethod for rmanufacturing
a sem conduct or defdroéng emppiaéppinlgen sluepsy of thihdilm deyieesf frastthe biin Flil m

devi ce on_ one surface of first substrate; formn n_el ectrode on the
st tnerr TonBed oo 47 yRRaRenRG Seen b kP s FeSR IRy
film deviteeop halbaignaof penh figm d2Gcgoiohidenivet 0 a second substrate; or

form ng an opgening portion in tHe thin filmor the second thin fil mfdevi ce
after Bartial Iy SOHGHIG PHE CRYHCH Pt S SESOHATTRPAOT [ GEVI%Ee B0 t he
second subsifhatifng bendicogliche dehics cdrprigedthetshpssecond thin fil m device

bonded to the secopd .subqsitrate. 0 vice fornmed on the

the first thin filmd
first substrate; 28"PHFRAIRGDIHER fevdte ‘Elfﬁ’setsi‘léf?%‘i"flqegérﬁ Sh‘g“tmﬁ‘é" first thin
filmdevice on t hefo&ﬂﬁ@ﬂﬁ electrode on the first thin film device;
partially bonding a thin film, or a second thin film device, having an opening
20 portion, to a second substrate; or forming an opening portion in the thin film or the second
thin film device after partially bonding the thin film or the second thin film device to the
second substrate;
bonding the thin film or the second thin film device bonded to the second
substrate to the first thin film device formed on the first substrate;
25 removing the first substrate, leaving the first thin film device on the second
substrate;
forming an opening portion in the first thin film device retained on the second
substrate, and forming at least one conductive [ayer to form an electrode;
cutting the second substrate so that the bonding portion of the thin film, or the
30 second thin filin device, and the second substrate is removed, and removing only the second
substrate, leaving the thin film or the second thin film device; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on

the top and bottom of the thin film devices conductive.
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substrate; formng an opening portion in the first thin film device
retained on the second substrate, and form ng at | east one conductive

| ayer to forman el ectrode; cutting the second substrate so that the
bondi ng portion of the thin film or the 30 second thin film device, and
the second substrate is renoved, and renoving only the second substrate,

| eavi ng the thim dccbmnate theh sec@ad abfdcn Jii kim gessee in@fdod, oy REguaad for
overlappigﬁ aFEJurali%Y of . thin filmdevices fron1the thin film device
obt ai ned "M HEEGHAGASEIRP PR F HelehCR cUPTYS S1eeh¥s %find maki ng the el ectrodes

formed on the top angihol figmed fitldhecdibd éh diid s Eevd Gesscandwati ve. 14 In
accordance with ann}her aspect of theépresent i nvention, the nmethod for
g

manuf act uri ng a sem EBHHLAY GFUgEs Pe & dTMgPiNs@8 ¢9&cst eps of : forming a

first thin film devigeing@NoQmensr& MR uRf ihdh fiink abvisUBStE abRl lochRLITNGLARN
electrode on the first thin filmdevice; 5 coating |ocations in which the

thin fil migdbinddredidsesdocs gt Lo srsrdely Pyinenal €356 by pitypes jof rff”@févf%eﬂ”does

not exi stpor@Ral aig! vnb¥r lésic@&l@fhull %@ﬁtde%&@ 5%@%5(1% p@HRESbMRS: (RRdecond
bonding a thin film or a second thin film device, aV|n? an openi ng

portion, ”éi"‘&‘%aélf&ﬁél‘ln&l@@%‘tqﬂaﬂIéthﬂh ot Algh Hodes ¢xdits and lodaries mweha@fhi
film devi &8 £ 33ec and an&‘;aEt' §ra¥en¥ %h&ﬁ %hﬁastttvbb lomaﬂﬁ% €:.9067 1HOt

exist, separately by using at types of adh S|ves to orn1a
openi ngo parepingrporion ingthe Hiln filinlanty sachied G G denicn afigd mnding tbe thaf fidn or

bondi ng Qngg h@uﬁhhﬁg%%Wf%an?g&Bﬂg %ﬂh&eflln1deV|ce to the second

substrat e; Ing t mor the setond thin filmdevice bonded to
the second subst rdteading thhehii filst ot Kiensecohdrilde filmeddvareneehdon tb ke fiqost!

substrat esubgt%@t_y[) tﬂgfltsrt]ﬁmf] e r%td]ga%n??(}rz[n%& 8 thee{?r\slf su st%aqe first thin filmdevice

on the secon ormmng an openi ng por?lon inthe first thin
filmdevice retalne@ﬂownghbe£mﬂcnmﬂmsuhﬁvmgné¢fcuUhnmgrmhewseoonMa&ubsﬁrate
SO thq? &;mrlon of the thin film or the second thin filmdevice, and
the second substrate is renoved, and renoving only the second 20

substrate, IeaV|ngIbﬁmnghn@p&uhgpmmOhhewﬁéﬁﬁndmumhﬂd$m&nmd@uﬂ&ﬁ11amﬂmnd
form ng and overlapping a plurality of thin filmdevices fromthe thin film
devi ce oBSt&HEd in accordance with the precedi ng steps, and maki ng the

el ectrodes forned enttinghie tsammaredbcblatei mhaf atpbalanMhélthim ey ik @e second

conduct | ¥, fih H9RL INF St O e ASRES V. At only e tdoRa e
met hod f (5[} strate 1s removed, and removing only the secon
20 substrate, leaving the thin film or the second thin film device; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
25 manufacturing a semiconductor device comprises the steps of:
forming a first thin film device on one surface of a {irst substrate;
forming an electrode on the first thin film device;
coating locations in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
30 bonding a thin film, or a second thin film device, having an opening portion, to a second
substrate; or coating locations in which the thin film device exists, and locations in which the
thin film device does not exist, separately by using at least two types of adhesives to form an
opening portion in the thin film or the second thin film device after bonding the thin film or

the second thin film device to the second substirate;
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25 manufacturing a sem conductor device conprises the steps of: formng a
first thin fil mdevice on one surface of a first substrate; formng an
el ectrode on the first thin filmdevice; coating |ocations in which the
thin filmdevice exists, and locations in which the thin film device does
not exist, separately by using at |east two types of adhesives, and 30
bonding a thin fil mbadig seacbndithion tied hdﬁ}d@\lﬁnﬁe&lnha&/d[c&gb(&fﬁﬁ@ﬂ@ﬂhcﬂ@ccond

portion, &b@tr:ﬁepdﬂ? f1r5l€t?131¥1r11 mdﬁv%f%ﬁ%{ihggb(tﬁfa“ ons in which the thin film

devi ce exists ST g Al ShSUoS ¥t devi ce does not exi st

separately by using ratnobeashe fiwo stypes:, tfavaghesiues:hl:0fi e Hevian on ARE R Bgd
portion in mtraithl n filmor the second thin filmdevice after bonding the
thin fil mor>¥fHe second thin filmdevice to the second substrate; 15

bonding 4 he thin fi |{t’ﬂxﬁxﬁghh@p&ﬁﬁ@ﬂﬁ'tfbhluﬂtlfd i deviigedhondedila dhse seeqnd
substrate tg the first thlr? filmdevice forned on the first substrate;
t

removi ng tHESHA 809 LUIBERE LSt MeL0ndNy i A EVET fodorm AP BleE 94 devi ce on t he

second substrate &ufi@m%oge@ﬁd%&ﬁﬂam}s{p%tb%nﬁdh M@ fhinSind Bl Bnd bdcBhd
devi ce ret §e}:d on the second substrate, and form ng at | east one

conduct i vé WP GeBicPoRy AR PRt rpdeTate Ut tERGYehernsetainyingubslyr Bieesesond hat

a portion Sﬁlﬁgt[tathemtamn@ thd dotp fil(ﬁ{ortthgsc%gﬁ@ng filRigBvibhl Ay devi ce, and the second
substrate is renoved, and renoving onl IF1e second substrate, |eaving the

thin filmor the seé¥HENE KN oFFlappiEvd @b}ralamdnfltbmf Wnﬂﬁ‘gc%bnﬁomvtéq& lteippliing a
plural ity gefict BhRinki kM AEM6E&Switk er}réft%gfnga fs anj] mggr\{ & egr%&f%c{g%rrhtg]

accordance with the precedi ng steps, the eI ctr orne
the top afft tBpeERbhetEn Pﬁ@etﬂhﬂrﬁﬂft’lldlewdmnnde@w@onduct| ve. |In accordance WI th

o e dnerert 12lackBBaRLCSAA hOUENGhAN deh AN LRlco SR Hatid g0

sem conduct or device conprises rmn n m devi ce
on a fi rstmwﬂ@@nirlagé‘sefb@nmiw@rtdhemsmrﬁmsdfe dtdps offi r st subst rate on whi ch

the thip filmdevic sec upstrate; renoving the first
substrate; and for m%nfn%}a{gn'I &Imﬁg“ EWICE( ofr)lrs??lusbt ﬁéétet hin filmdevice retained

on the second 20 sblcbsinmgatf@ edrfac@@cﬁcbhcd&mesummdnc anovhien taspeastiilof déhe is

present Iﬂ)\{ﬁn& o&ec surBefr!ﬁOd for manufacturing a sem conductor device

conprises 't POT ng a thin filmdevice on a first substrate;
removmg the first substrate; and

forming an openiag portion in the thin film device retained on the second
20 substrate.
In accordance with another aspect of the preseni invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on a first substrate;
bonding the surface of the first substrate on which the thin film device is
25 formed to a second substrate;
removing the first substrate; and
forming at least one conductive [ayer in the thin film device retained on the
second substrate.
In accordance with another aspect of the present invention, the semiconductor device
30 compiises a semiconductor formed on an insulator as an active layer, wherein: at least one
conductive layer is formed above, and below, the active layer using a material capable of
withstanding a temperature of 550 °C.
In accordance with another aspect of the present invention, the thin film transistor

comprises a semiconductor formed on an insulator as an active laver, comprising:
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bondi ng the surface of the first substrate on which the thin filmdevice is
25 formed to a second substrate; renoving the first substrate; and form ng
at | east one conductive layer in the thin filmdevice retained on the
second substrate. In accordance with anot her aspect of the present

i nvention, the sem conductor device 30 conprises a sem conductor forned on
an insul ator as an agievesdlairgrfjlmwethebativedtyek,east one conductive |ayer is
formed above, and bel ow . the.actjve |aver using a material capable of

wi t hstanding a terrpgjr‘i’grgu(’r[be(ﬂ%f]“ g’gbleédlcliﬁsué‘glcn rfgg]hce wi th anot her aspect of

t he present inventi gnifotnhieg trwhunit§ hddnidr, avisp sicorate @it €8 rasisaniconduct or

formed on an insulator. as an active |ayer, conprising: 16 a gate jnsulating
filmon the active Fayéf's @ 6lét5éé“ef)%%fs¥%(%e %ﬂ‘“teﬁ’étr@%\‘%ew'i%hé‘él)gcttit?ldh‘f REnk

per f or msndpyenpsing tiynackth hhang a uSisnghct heh@at@aeloagtis@danasoacmsk; and a

Wi ring on the ?ide OﬁfQSitﬁ,th. gate electrode, with respect to the active
5 |ayer, using BIFRIGITAIIRAUPTE BPFRS Sieaiewnt BVRRHA BKTAINIG0sT¢HOT $¥Ett han
550C. In asapridansemtbohiucaiabhesd @spesiuiabr e REESRNL, bavgntion, the

sem conduct or device conprises a_sem conductor fornmed on an insulator as
an active |ayer, cofpif &l WY*AUBRITSf pol arization films; a pixel

el ectrode; 10 a thinpfdel MediF@psi stor conposed of: an active layer; a gate
insulating film contacting the active layer; and a gate electrode

cont actPng the gat e? itHBUIEL AN SAMRESHH Pfngarcafiivedted; & gaichwsyeting éilhayer
fromthe gakRgh akldA0C1:5Ed85d  BNc ORPRSNGELESRE [rh@gﬁ'e nkéu%'ng fighystal s

bet ween a pi xel el ectrodé forne between the pair of 15 polarization
films, and the opposiiHggeoaatatside thaaddizslayat fromibe sate oedteadeatdeon film In
accordance wi th anofh&l.aspect @fe. the present invention, the sem conductor
device conprises a sem cofAductor forned on an insulator as an active

| ayer, conprising: 20id gsstals ofetyotrard patal otledtiddas formet hbeiwked rthe rpamsicdt or

conposed Qfiari Ao Afilhy Gn LI GO ASLINE, @ first insulating film a gate
insulating filmcontacting he active l'ayer; and a gate el ectrode

a sealant; and

an orientation film.

In accordance with another aspect of the present invention, the semiconductor device
comprises a semiconductor formed on an insulator as an active layer, comprising:
20 a pair of polarization films;

a thin film transistor composed of: an active layer contacting a first
insulating film; a gate insulating film contacting the active layer; and a gate electrode
contacting the gate insulating film;

a third insulating film contacting the gate electrode;

25 a passtvation film contacting the third insulating film;

a wiring clectrically connected to cach thin film transistor through an opening
portion formed in the third insulating film and in the gate insulating film;

a pixel electrode formed in the surface opposite that in which the gate
elcctrode‘of the active layer is formed;

30 an orieptation film formed contacting the pixel electrode;

an opposing electrode formed in one polarization film of the pair of polarizing
films; |

fiquid crystals between the pixel electrode, formed between the pair of

polarizing films, and the opposing electrode; and

17



contacting the gate insulating film a third insulating filmcontacting the
gate electrode; 25 a passivation filmcontacting the third insulating
film awring electrically connected to each thin filmtransistor through
an opening portion formed in the third insulating filmand in the gate
insulating film a pixel electrode forned in the surface opposite that in
whi ch the gate el ecteadde fofmddhieztaedn e fimayasulasnd dlmredd (BOpan od pokntzaig on
f|In1fornFH100ntact|ng the pixel electrode; an opposing electrode formed in
one polarlzatlon filmof the pair of polarizing filnms; liquid crystals

bet ween the pi xel el ectrode, forned between the pair of polarizing filns,

by TS P SR
insulating filmand the parrrofpatans 2 DESCRI PTI ON OF THE
DRAW NGS 5 | ninttheaacspapamnydngidkawi ngs: Figs. A to 1D are di agr ans
showi ng an enbodi nent node of the present invention; Figs. 2A and 2B are
di agr ams showi g dA* BribbHF r‘?é%f‘l%ﬂéwb‘fg ’c“r%“tt?rdég‘éﬁt‘“qdh\?cteﬁﬁ BESent BrEYIongA o

3C are di agr anggs hawnHac e arech Seatyi R anodhﬁ'@uﬂ’(&l@%mhdﬁ?&%minQE'ntmnFl gs.
4A and 4B are dla%rans showi ng an enbo |ne nt node of the present invention;

10 Figs. 5A addgs Adpécoﬁf‘édkl&ﬁ%‘“%@wq&gmﬂpbéﬁmf oAt oﬁﬁﬁé’rwn&*ﬁée%%sent

invention; Fifggs GAl Sdapdiealamnsnaw g Ann@RefimaRie PR ;ﬁésehh%v}%ﬁﬁe nt
invention; Figs. 7Ato 7F are diagrans shomnn% an exanpl e of an embodi nent

of thelhr esent!&s AGediobnire fiaggmsgRovHLem eaHhe m%mﬁﬁ o5 HEWIr g el Ve kipl e
of an enbodi MRl Of ;LGP SFRMAKe ad embOYGRE QBdc & B8 pred LR AR AT € di agr ans

showi ng an exanpl e of an enbodi nent of the present invention;, Figs. 10A to
10C are di agr ang- Jhoti A aeendissams| sEomingain ot remt e@ﬁ>0f11ﬁ@npr0ééféhpmcnf
|nvent|onmwggoglgs 11A and 11B are diagrans show ng an exanple of an
enbodi nent of the present invention; Fig. 12 is a dla%ran1shomnng an
exanpl e of an Fegsbddi wed? apf dl@ﬁ@ﬂpr*@%’ﬁtg imoemploaf an embodiment of the present

15 tnvention;
Figs. 9A to 9D are diagrams showing an example of an embodiment of the present
invention;
Figs. 10A to 10C are diagrams showing an example of an embodiment of the present
invention;
20 Figs. 11A and 11B are diagrams showing an example of an embodiment of the
present invention;
Fig. 12 is a diagram showing an example of an embodiment of the present invention;
Fig. 13 is a diagram showing an example of an embodiment of the present invention;
Figs. 14A to 14C are diagrams showing an example of an embodiment of the present
25 invention;
Figs. 15A and 15B are diagrams showing an example of an embodiment of the
present invention;
Fig. 16 is a diagram showing an example of an embodiment of the present invention;
Figs. 17A to 17E are diagrams showing an example of an embodiment of the present
30 invention;
Figs. 18A to 18D are diagrams showing an example of an embodiment of the present
invention;
Figs. 19A to 19D are diagrams showing an example of an embodiment of the present

mvention;



Fig. 13 is a diagramshow ng an exanpl e of an enbodi ment of the present
invention; Figs. 14A to 14C are di agrans showi ng an exanpl e of an

enbodi ment of the present 25 invention; Figs. 15A and 15B are di agrans
showi ng an exanpl e of an enbodi ment of the present invention; Fig. 16 is a
di agram showi ng an exanpl e of an enbodi nent of the present invention,

Figs. 17A to 17E. gP4 WizAgraemdisghon vhgwarg exempipée of arannenibodiimgnke plsdnhe
present 30..d;ayention; Figs. 18A to 18D are diagrans show ng an exanpl e of
an enbodi nent of the present invention; Figs. 19A to 19D are di agrans
showi ng an exdnplZd vk dagreendodiingm cofnpthel prasenimeritnd rtirornt ib8edffogs. 20A
to 20C are di .ng_,an.exanple of an e di ment. .of the present

i nvention; Fi Sf% b igﬁg& asghroé{"rlﬁl%%[g%mﬁé)?%%[a déx‘?%%é“%"f?omeéﬁ%%aﬁ IH%‘H’?‘OBT t he
presents i nventhii@r3 is kilggrad2stiosvigg g agihgm showiritgdaneexanpleeeht idfention;

enbodi ment of .the present invention, s Fig. 23 is a diagram show ng an
exanpl e of an i} O%/}YZ%P£4O¢ ‘Fﬁe‘h "réré]én;“’i”ﬁg:’eﬁf’i FALVEFgEX é”iA dt““rb’?‘ﬂﬂr]:g‘a?‘e
di agr ans nsdrapicngedsiactht pyesemtindoxtibh; di spl ay device nmanufactured using the
present invention, Fig. 25 is a diagramshow ng an active matrix EL display
Gevice manuf adtfrad ﬁg?ﬂ%‘lm PE%W‘ﬁEé@g‘ﬁ’t“"i e S derige Mgt am
showi ng &k @edehvivemiont X EL di spl ay devi ce manufactured using the present
i nvention; Fi % %{Z} is a di ag]r am show ng an exanpl e of an enbo?i ment of the
presenf i nvenfifor® ¥ AfftieFyshovoaA ap GCOEFMalFiE It dighansic¥ine Myl aRas ey of
el ectronite fevhc@sentiohd DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
[ Embodi ment npde 1] A nethod of manufacturing an active matrix liquid
crystal di spl 58 dévi 2e2geihghariae apesypme of AV eRLPERmensokikp PESAREINVETIAY Fi g.
|Ato Figsg3C 20 First, a thin filmdevice (which becomes a thin film
device 1.02) is manufactured on a TFT fornmation substrate 101 as a first
substrate. A Figveldmiy 40t1ans dogramgyheringgyenples of electronic devices.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Embodiment mode ]
A method of manufacturing an active matrix liquid crystal display device using the
present invention is explained using Fig. 1A to Fig. 3C.

20 First, a thin {ilm device (which becomes a thin filin device 102) is manufactured on a
TET formation substrate 101 as a first substrate. A leveling film 103 may be added,
leveling a surface for bonding a sccond substrate.  (See Fig. 1A.)

© A supporting material 104 is prepared as a second substrate, and a polarization film
107 is attached by an adhesive. Note that an example of bonding in which two types of

25 adhesives are used separately is shown here.  An adhesive A 103 bonds the outside of the
thin film device 102 when joining the first substrate and the second substrate, as stated the
below, and an adhesive B 106 is a viscous adhesive and temporarily restrains the polarization
film during a period up until the supporting material 104 is removed. (Sece Fig. 1B.)

A polarization film may also be joined to the leveling film 103 over the TFT

30 formation substrate 101, of course, and be bonded to the supporting material 104 bonded.

In Fig. 1C, an adhesive is coated on the fringe of the leveling film 103 formed over
the TIT formation substrate 101 through the thin film device 102, and on the fringe of the
surface of the supporting material 104 on which the polarization film 107 is attached, and

both substrates are bonded. The first substrate is then removed by a method such as back
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| eveling a surface for bonding a second substrate. (See Fig. 1A) A
supporting material 104 is prepared as a second substrate, and a

pol arization film 107 is attached by an adhesive. Note that an exanpl e of
bonding in which two types of 25 adhesives are used separately is shown
here. An adhesive A 105 bonds the outside of the thin filmdevice 102 mhen

j oi ning t henfiing Sk csxmiasmle@b? c@phidd@e SEARRL SHDBEF &8 de@Be ShAt e@et Fg, 1PL) OW,
and an adbhesi ve Bﬁ% is a viscous adhesive and tenporarily restrains the

pol ari zat OAACRTS mdErsiHAYy 252 Pk bl Fayrsol bR S cr PGt Helbedqvadst lroar i s

renoved. 5e@ thihgit mjsﬁv)acﬁ‘O@OJn@rv&c@ @Idhﬂ% detboPh Py 1@ 8@ 2€,ih@iped to the
| eveling film 103 over the TEE formati on substrate 101, “of course, and

be bonded to tﬁepge‘pp'e?fmfwgiQﬁaﬁefqr@m 104t Botgedin Mmpricglcelim r&?ﬁﬂa‘éh@siﬂ% is
coated gngfheqfdl paegf 1bhe ds@y@lgr@/\ ﬂ}%ﬁﬁgsﬁ R{IU'E ef 0 Fshﬁtaymci]

formati on substrate 101 through the t 2 and on t rlnge
of the sﬂ@ﬁ%@éwéﬁﬂﬁhéﬂ%G@édenthWabeﬁﬁahcﬁGdOﬁﬁ mﬁu&hsuheﬁddﬁarﬁzaﬂu@n

film107 § hed. Sirat
B S D e ST
exposi ng ﬁh@lé%ﬂf@@@ﬂQHNLMEdmhl%mfﬁtﬂ%deV|ce 102 (See Fig. 1D.) In
practi ce. a fik/isush A3 BNKAE kg LB, A 5008, PHEPRIES. 2% doSLoRRe”

in the | owest layéi I'l'm devr Ce 6t ¢h i ng per Gr ned
at thel@n@ﬁmﬂegfﬂmdhmgﬁmiﬂqwoaﬂOZelé@gmmdemmaabyﬁmhdhﬂeﬂ:ﬂé&ﬁzn¢nddmweﬁhyn

filmdevi &?tllé%O%th% Sg r on§ RQ% g/lﬂrggl]tl :Hh%w%%é‘t (S %T?Eé%igﬁd_)

An opposi ng €l ect ache I'Zat1on
liquid crigst Ialg,SBEi_DQrzchme semmrmsgﬂamaahg)éiaq &&mham {Jet Fig S€0 Fl g 2B.) Note

t hat one nore ,supportin ter be e u

ol ar | 7at 1 on’ AR T AL Pra T arrEEREHEr iR BREEy 1 Rotg yinng

t he substandtoeadedighttr v.a:ﬁgHt tbglalﬁanﬁﬂﬁ:ttfrﬁfg 1d@ts&@chlnnghlbﬂﬂﬁ iafhesi\uesubstd aba bl he
10 outside of the.thin n1dev 02. Re Qg oated by the adhes ve A
105 ar® r%%v@&“%’y’g Hl?t ?qbﬁEj"tCt h P@b “bﬁ?;ﬁx ’8-98 e “r“églioo A bat ‘@d“’&y igHe

vi scous agfresi Meplas dtdiee adbwwﬂgﬁlaﬁd th&eRrEiig pABizauandilkhe BuREOLt ihAg
mat eri al 104 |s renoved. (See Fig. %ﬁﬁ A sem conductor device can_thus be
gi ven f I S¥IBTY #15 TEPPRdli e e é%ffflgﬁ) B HpfHietIC USagfdoRigevel f gHbelor

wei ght  byumadiUfra@bid, Agilinis @ s§brBnd MaiacAnd Fhe'lﬁcefchr%(%gel%@m@bfrﬂé@%ﬁd &g, and
by 15 lastly renoving the substrate. Note that an exanple relating to an

active matrix liquid crystal display device is shown here, and therefore
the polankzsbiafni b bp joined to the surface after renpval fromthe
substrate. Dependi ng upon the usage objective, a filmfor surface
protection, a‘¥ mdﬁwggmamgup@bw |0hghmteé¢ziltatmvcrm¢d if aplinge seaplyf reaaripg a

conbi ned ;angobfRb: d:2le [uaﬁgoﬁm?mmm%ql%l ((’ﬂ:)ﬂn%@%kfﬂf LA REO Qb Lhe
present invention is explained sinply regardi
utilizing a cross sectional diagram of one thin film tranSISlor and wirings, but it can also be

applied to an integrated circuit using a plurality of transistors, of course.

25 An etching stopper 1102, which will be later utilized when removing a first substrate
1101, is formed on the first substrate 1101. A transistor is structured by a lower portion
insulation film 1103, an active layer 1104 composed of a semiconductor such as silicon, a
gate insulation film 1105, and a gate electrode 1106 formed on the ctching stopper 1102, A
first interlayer insulating film 1107 is formed, an opening portion for reaching the active

30 layer 1104 is formed, and a first wiring 1108 is formed through the opening portion. A
second interlayer insulation film 1109 is formed (See Fig. 4A.)

A second substrate 1110 is bonded to the surface of the side of the first substrate 1101
over which a thin film device is formed, the first substrate 1101 and the etching stopper 1102

are removed, and an opening portion for reaching the active layer 1104 is formed.  (See Fig.
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sem conductor device using a thin filmtransistor (TFT). The expl anation
here is made by wutilizing a cross sectional diagramof one thin film
transistor and wirings, but it can also be applied to an integrated
circuit using a plurality of transistors, of course. 25 An etching stopper
1102, which will be later utilized when renoving a first substrate 1101,
is forned the, fi.r.8f. 1St . I ansi.st or, tructured by. a,
over poriian et Sa T Ay Ty e AchbRRBb R N0 B TR MR B e
sem conduétmmayerpregare] ini thotweal lageate thatsasator end ficdns 1 0ppeaindpaigaies
6|6Ctr0deu%$QQME§Qﬂ§d on the etching stopper 1102. A first interlayer
insulating film iO is formed, an opening portion for reaching the active
30 layer 1104 issdcondredrinand 1a dontsstingithrd Agivk 10@:ri rdugh e dphniay glortidie is

openi ng_partion. A secand interlayer insulation film1109 js forned (See
fo age Rt AETAN LM% PR Smgln bt 80 ont) Sie sRudeBi et o
the firstisdulysdd atieedrlO firgveiringhlil OR asd tHei sacdnd| wirigl@ il ¢ e thirsugtomeedivd Rger
first sub&“pg&ggl%ogrgnd t he etchingﬁsto&geé %102 .are renoved, and an
openi ng portPsA®s S # EAEHiI WG PRECHEH VoY #18g B¢ lorgd i enlp i RSO fasgdigpment 20
4B.) It imcrisbnabnayse necessary ma bObhihRdediehiing shapResr Hhildd Bulsed
filmsuch as.a nitride filmry be prepared in the | owest |ayer of the
transi st ofP“4N§ RSB ee{og?‘gi)pgg%{‘ B *g‘éf"?%m’?‘i bpgompyatth dpe pirvrguiedtthe Arseiond
Wi ri ngicl litdersion! &gt ibefédd: acdasy € Faeihe bh@ighe thheofON NY:rpef, tWifRed Sre S
f or med, 3nd a inﬁulation film21112 is faormed. (See Fig. 5A.) The

conduct i VETBShHEE P GHNE the JeEr e hardderriomavifpgsdiaviferlP wdieaniogstanes eRde
second Wuskdlg 1111 through the active layer in this case, but a | arger
opening portion may al so be forned in only a portion for ali?nnent )
preci si on, and*? RETtWBYSH figHsinTakpting fidBnhaee edccdrfoct fipt inpileysevesulatisghod

i s used, fiiRPaNiinRg wAARL 9@j§c<ﬁaﬁeinfe91'h?@rdintsﬁi9triﬂgtt AEn! PReARE WGLARE QR Wl gt he
structure of the present io invention, and therefore it Is“easy to formthe

condudti VETggApieé toBYLnippal Hecturgiard pysvrantethe fsompndnadfit Ere. fofar qegpakieon.
active | QURL ma@ReWIBRE! PIA Md'1 1395 0AKL0 LMD L6 B ANES GRS
used. An active layer, a gate insulating i 'm 83 gate electrode, a first

i nt er | ayef wimsds valichgre fot kleptrigall ¥y cetnevied tndpe than $doandsiswt endvary erthe figulcat i ng
film a gggond wiring, and the second 15 wiring for a conventional
structure are shown at the sane tine in Fig. 6 for conparison. Note that
first wiringsifltEistmetird b54he andeseopndioniis inngssclil 3xcamd! $15re at 88 o 0Ss

Pectl 99 Bl ELRRE AL ED 15, o oBLLY, SERRESLEL By LR 1
i nvent i owiitgz hidtd, us@ theirgpasatonchpatiranngalid b&ongsilarga  RbtHepaat sapndenohed by
refer enc?lﬁuﬂ% 8!: fgg'r%-?eg 'In Elpeeloga%%%nd%ng\{e{i lb? gefg'r]éggc riausfne%iolsl%s:[ c?r EE’IQ)? be]; -%orrrsnted in

the location denoted by reference numeral 1151 as a first wiring. In this case, the distance

to a first wiring 1152 becomes short.

25 In other words, the distance between the first wirings and the second wirings is the
thickness of the second interlayer insulating film with the conventional structure, and it
becomes the combined thickness of the lower portion insulation film and the first interlayer
insulating film with the manufacturing method of the present invention. The combined
thickness of the lower portion insulation film and the first interlayer insulating film of course

30 is larger than the thickness of the second interlayer insulating film.

The effective thickness of the insulation films between the wirings can thus be
increased, and the parasitic capacitance which is generated between wirings formed in
different layers can be reduced, by using the manufacturing method of the present invention.

Note that, although there are problems in the conductive connection through the insulation

2}



Wi ring 1154, and their parasitic capacitance al so becones |arge. Further,
the second wiring 1157 may be fornmed in the |ocation denoted by reference
nuneral 1155, or may be fornmed in the |ocation denoted by reference
nuneral 1151 as a first wiring. In this case, the distance to a first

Wi ring 1152 becones short. 25 In ot her words, the distance between the
first wrings and the secon t g is the thickness Qf.thg second

i nt erl ayer ThAISAEPRg™F ' PH”dH é*ﬁ%gﬁ?ﬁﬁnﬁ1 G PEVEP G0 TP T héConmes
t he conbi nedh ph%nhﬂesmhoﬁehhahb@wﬁerMﬂimmﬁ dMmal pleicom ihvdmoandFldie:rf inest
interl ayer nsul mwth the nanuf cturlng?nethod of the present

i nvention®" ﬁ%té}b%f% ”mﬁ’hi’r&%ﬂ’é‘% [BPOFES Po\RY B 'fvcolﬁy‘?rn%%}hﬁtsﬁ’&}h 3 Mt and

the firstcidvestidrayatrubigy] ati 0g HvididBsofre COHRER aftd0 fdrfih@TBE actiNANyENind
t hi ckness of the second interl ayer |nsulat|n film The effective thickness

of the PnEGTERESHI PR PRCTHET Redne (e gt rrff%ffggw%éﬁl Phdshe LONESBEEEH W IEHY t he

parasiti cwarpa6hHAEBe WliGie kSthHIBRNOL At aNeliNeRR h Eicnds furwed i n
different |ayers can be reduced, by using the manufacturing nmethod of the

present invention. Note that, although there are problens in the
conduct i vEgRang&ddjon through the insulation 21 filnms by sinply making the
insulation filnms thicker, as done conventionally, there are no such

probl ens Miiedtmet bt hod of manufacture of the present invention. Further,

the sfguctureah Ripiehy ﬁblﬂgg?a HBn L5 MRdndRR hQ c%%ljﬁ%xt D& &CYd e

| ayer are the sanme as wt conventional structures, e Wwrings are
formed affresenf @veitivg e agve vetrbalerid cang! 8isp lag detios & stiominnitererat Note lag

having | gy 15 gﬁé &Y tp%h?d?xcﬁfowa}{&her nrgriéﬁfjms{ﬂ‘awe%la §¢ %H?@n%rtw%ﬁrc@meﬁ% ;goul d

not be use ue to hei r res ance can therefore e use

[ Embodi méntasipnf Birivduehradhiesities k@ Ascdexaapitay,ofcatuppliguanigna lnedtivod fof cutting
manuf act c f the r v n ctlve
e TS, SETUR R e Btb e oL KBRS b B

pi xel 1|@ordtevmr:5 efchaasl 4 tguid ou:myzﬁtcaéplz(y dpli@yhateny m@lurslus hudvirixdl6 ztnldeofdl lguriés

because |ch es. are. used separately, seal ant
|0cat|0ncﬁ%%@8§§&5ﬁe“ (Hmegﬁﬂ éﬁﬁ@f?%?@%cu%%ﬁ the |ike are expl ai ned.

The present |Qngsqnmmnaaobeqammimﬁdamebmcmunﬁﬁ<NMQh15mdewmeGQO$u§@ das. a
liquid

liquid cr deV|ce havi a.pluyralit pi X
crystal B S57ag e Eer BT R eghat i B B BeRe ol oo ihat
substrateMQMaa qu&nﬂmc@ﬂ@ﬁﬂé&h@sﬂﬁﬂcﬁ&&ﬁﬁ&@s@&eamﬁmhamcamaﬁtrate 400 in
Fig. 7A. In dd%t S”bsﬁéﬁ ha |ng ?n msula.tg&IB @llﬁ]fornqg)on their
surfac8s, suchla¥c n%l‘ﬁ@Bﬁ i &g ek g moy o s g siish e sty
st ai nl eSﬁqaﬁdrﬁehaxﬁﬂ@%td’c&b@wtﬁ@ﬂmﬂ'L§@u@i@icﬂﬂ?dargg@lﬁnrc%&hll(ﬂglesﬂix@p%’%tr'ﬂ@ls is
formed next g val of the first substrate 400. A
used for the etc ing stopper 401. A quartz substrate is used as the first substrate 400, and a
silicon nitride film having a thickness of 10 to 1000 nm (typically between 100 and 500 nm)
is formed on the etching stopper 401 in this embodiment.
25 A first insulation film 402 is formed on the etching stopper 401 from a 10 to 1000 nm
thick (typically 300 to 500 nm thick) silicon oxide film. Further, a silicon oxynitride film
may also be used.
Subsequently, a 10 to 100 nm thick amorphous semiconductor film (an amorphous
stlicon film 403 in this embodiment) is formed by a known film formation method on the
30 first insulation film 402. Note that, in addition to the amorphous silicon film. an amorphous
compound semiconductor film such as amorphous silicon germanium film can aiso be used
as the amorphous semiconductor film.
A semiconductor film containing a crystalline structure (a crystalline silicon film 404

in this embodiment) s then formed in accordance with the technique recorded in Japanese
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material having a selectivity which is sufficiently large with respect to
the first substrate is wused for the etching stopper 401. A quartz
substrate is used as the first substrate 400, and a silicon nitride film
having a thickness of 10 to 1000 nm (typically between 100 and 500 nn) is
formed on the etching stopper 401 in this enbodinent. 25 A first insulation

film 402 ;Ja&gggﬁ{gggm% LR8-BLE hi)J&gmB@ﬁ@e(usflgémH o & 43 428).108Q RBMnibkd ck

(typically 500 nmthick) silicon oxide film “Further, a silicon
oxyni t ri decofdddnin thayabals @abet is edncaBe sy exfuEmiiEgiionausine €0t RN dR1e
amor phous, semi candugr g, fid 5 AL RNOHS . Skl 60D s Md0F fiBidk hicbalr
enbodi rre%%t)f mlm§ %o?ﬁé&ir%%%} (%af %[g\%nﬂs’?gﬁ%&?og%t @ondrrr{gt ﬁoi(:?l%lrrllét he 30 fi rdst

i nsul at i gardidniem40R. Ned,e peivatiymi rircaddindi eapre. tthecdhborpHsts fe IFeBMTS | m
an anor phous .conpoun m_gonduct or £l m.: - anor phous silicon

ger maniJur?{%bfaluhﬁdc[:@hnglsggﬁlgﬁlﬁggdﬁ agnsm%t Oéjgléﬁrr[{g%ﬁgis sem conductor film A
sem conduct or Shidifitadignted:nicagnant ds petf@icdne asttrmah wrhach( thecraymyslelemyat 1s
silicon film404 in.this enbodipent). is then forned i r aith the
t echni quéHBEL By SYircy é?zg}?eaé%mp@slf’g?@ﬁtfﬁ \ ri“c%?? %‘ﬁ)’@?}ggg‘ﬁgﬁ‘gﬁﬁ?‘w‘l

7- 130652 fif S0 RatgntliNe silkof43nB26)h- ddmiduechairduein Eedodidedt ilftthe abdrove
patent is a neans of crystal|izati OQ usi ng .a cat alngsttt el ecg‘erzt (r&[berd 4 in

el ement , PHENGISOHSGT AT (Rt eatoodmasb il dhe BEPET BB 1 ThEC JFOTBlUE JRaT et Hy of
ni ckelyy ahabiiment QOF MRNbARAL nidynilsd Raded paNbradhuRingles @pstaltind sitiopp&hns and
typically nickel) for promoting 5 crystallization when.crystallizing an
anor phouBoFIvP@Bimessilican idme arg ?‘H]éffi{l%}{ WH@P EFB SPRENNG LlieRgy gt png Tty
state i ncMbiaahetshRos &ldliy$icdah @i Binbb&meh €l @isNREn ififn thaeing drkac Bowidatidve
anor phous "silicon film thereby changi n% t he anor phous. si | icon, fi I,lm to a
crystal line siieeH d9PPRdingHROT B RAPYHN Mé%ﬁ%&)qtﬁng’iﬁl&a? ABRPITIOT t e
above  pgigNnf; ik g)ré{ﬁl_%glc! 2 E&w&n?atmlr bt plodessRieSentat mteRtitan, 40ouke t he
techni que recorded I n io Enbodi ment of the Faten_t may al so be used. Note

! y
that 9bngf®Celoysevaral haerssthpicby reducingshaiaoun 81 Ay 8shr T4ragendp PidIR s $ins

are contgined Wil Lhe EeLdNfsYsliAtiba Nershild CoMef ihdthoiRd hiiafadilite the
crystalline silicon filmformed in this enbodinent is a silicon film having

crystal boomtiari s5confiirhough adepeivging@r apareratios. AU BT Utifaboyern 1t 19
contain egreker}aﬁlp % @un@ircfégﬂg Zreaﬁ.lcle 'hig-%ﬂrilyf Libends tudis aPhef RhablenikSpdRedchasimd

dehydr ogéenat i on processi y t treatnment at 400 to 15 550C for several
hours, twehelhe fieduci ng the anobunt of contai ned hydrogen to 5 atoni c% or

| ess, and t heR lﬁngvr 11°¥e@11£%ﬁu€ s ”3‘& luk(,zcﬁlf*'fl Qfk m%Uf h|8§§ ’silﬁBH‘qrim_”E@jﬂ'Qﬂ & the

manuf &8t ur i ng t anor phous rcon fil'm such as sputtering_ or )
evapor at egsiallinayilabs 6il g polysidico Gilve we polyictystadlinepriledoar @ et Odo - Siaht peitest | y

:; ?Flrjnce i f’rrgrlflxrr:{ fagere(lhgr%gﬁérsre Potte tg‘sasqz)fs%gﬁght"j”i]sdirpdidgartt%gﬁ)nthg%%&b%%g silibh MR the
403 in this embodiment to form the crystalline silicon film 404. (See Fig. 7C.) A pulse
emission type or continuous emission type excimer laser may be used as the laser, and a

25 continuous emission argon laser may also be used.  Alternatively, the second harmonic, the
third harmonic, or the fourth harmonic of an Nd: YAG laser or an Nd:Y VO laser may also be
used. In addition, the beam shape of the laser light may be a linear shape (including long
and thin shapes) or a rectangular shape.

Furthermore, light emitted from a lamp (hereafter referred to as lamp light) may also

30 be irradiated as a substitute for the laser light (hereafter referred to as lamp annealing).
Lamp light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as
the lamp light.

A process of performing thermal processing (annealing) as above by laser light or

lamp light is referred to as an optical annealing process. The optical anncaling process 1s
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20 A known techni que may be used on the anorphous silicon film403 to form
the crystalline silicon film (polysilicon filmor polycrystalline silicon
film 404. Light emtted froma |laser (hereafter referred to as | aser
light) is irradiated to the anorphous silicon film 403 in this enbodi nent
to formthe crystalline silicon filma404. (See Fig. 7C) A pulse enission
type or copfdanqus g | e
and a 25 ?ontl nuous ean‘%§l§ )?%RE%IE%O %rg{e %’gfla g JFP}’;B@ lngﬁgcr%ﬁ)tréeP}ﬁcah%@g
t he secondrdsassnemi e, parfiemed [giffed Vel ashitchiglo throdghphiolor tdasdsan monichc a @'ﬁbsantt
Nd: YAG | a of - YVO l.aser. y. al ition,, the be
shape of :[ﬁ ﬁ‘én‘f aosyg?b{\g%ﬁgqomﬁgbéugp%%% %(rg6 tﬁmr%% gn%ﬁ“@dﬁ{d )um the and’ f%%
shapes) opcra)rnecanaﬁrginﬂgaranslhamfoﬁulﬂlrhmnome:,a 1hg gﬂtﬁcrmrﬂi 'm'nadmhg)orm:a dlanmbe
(her eafter rroelg;n%rirb 8 ancccﬁ {u dg L n§¥u L 30 be irradiated as a
substi t ot 8° trie ‘Taset (R ?esa‘f? "W&terred to as lanp anneal ing).
Lanp |i ght em Lﬁ‘fed aﬁn@uimg ;4; anfmormdhnasmanmaﬂmgﬁm uhlagmgar fraim a pilllsabe;(thsioazrrp
can be used.as r’ré) Eoces [’n ng ﬂb ESSI ng
(anneal i nf) 4" E‘B%rvfé’“B‘y sl ‘P"racjﬁ Gy 5#&@{ |a&1?ﬁ“ 8 Lol B Peere 26058
optical aNBER{dsNgupdOGesSex @ n0Pk] t@alpr@em@ teRPeREOE &SR ioSroodIePBEhQrered
at a high pro&esa ng tenperature for a short time, and therefore_the
thermal  [Bf GEEE ST 6%’@!”%}*‘3%610%%{7@?‘%@%3%&ﬂ%fﬁyﬁF@%‘YtthISUb?M X08r
cases hf mﬁﬁ(@pﬁu@@g@ta{e@ 3fidn@ol @mengsi stance to heat, such as a glass
Substrate, is used. O course, the aimis to perform anneal i ng, . and
therefore furnalaganitehs AympiekerienlizHino0li #y) ABamharseres sUpErotifsd by
using an @keed rdrﬁstafllifd’ﬂ@ﬁela@& S MBS pdribeBied LASRS #RRB.BhHINENY BasP&T EQETRA 1N
t hi s enbodi ment using 9 froma pul se em ssion excinmer |aser forned
into a |iA¥EHNS s orfh% kagethegarsdlinngeesndieibny veridizeds i sigsess xed
gas is usgghefie o ®XGilkatd %@@&még%rﬁmg@ﬁﬁg g cfrﬁm?@ﬁ@ T ifre l,c?mi%&idu(:f?)rr oom
tenperature; the pulse em ssion frequency is set to ; and the | aser
ener gyl deisi by opidcH mpnsading, 11 zsewccsmommmmgtcymtdhwssanbvéttb\@@crms@r@iuam 400
M/ cn) . fihong W ik LESOMPLELE GERSEAL] dZatdan i ATRE B h&GheNs
remai ni ng after tgbekjmaf crysta |z%{:'tt|ty€é Iasé:r n%%ta émkjrrgd at gt he
above cordnditions has an effect of | oweri ng faults or the like in the
crystalline regi r Yo£r, fore.al so
be referred tgg g‘ﬂg‘“g{c o[@gglsoﬁi‘:oLbré&fr QUJI%%KG%}HS Hyugg)g Clhﬁ?I? s tﬁ?%ﬁ iFofl
sem condubt mysthmEhIllmOb)ﬁlopﬂMcaI(S@nhgaVIDhg Thanmotactpmof@laséoﬂ‘ oriopnohwtingg
crystalli eni.co ct fi i bt ai n
t hese prségc%}éf Q{gﬁ{m&{]?ﬂ%y@épt %}ggZI ﬁ)éxd? fil ha!/ﬁ]% ) t111+1§1%ssp9r§§61ngd)(fit%%g_8 1{
pr ot ect i Werefdardbiy 405yedns @80 cudi 1vg smbséftuaepstotacnpurﬁlmyéiaﬁm tforred $cs thaortived
hext on crystalline silicon film 404 is not directly exposed to a plasma during impurity addition, and
" in order to make delicate temperature control possible.
Subsequently, an impurity element which imparts p-type conductivity (hereafter
25 referred to as a p-type impurity) is added through the protective film 405. Typically a
periodic table groupl3 element, usually boron or gallium, can be used as the p-type impurity
element. This process (also referred to as a channel doping process) is one for controlling
the TFT threshold voltage. Note that boron is added here by ion doping in which a plasma
is excited using diborane (BaHg) without separation of mass. fon implantation, in which
30 mass separation is performed, may of course alse be used.

A p-type impurity region (a) 406 containing a p-type impurity element (boron in this
embodiment) at a concentration of 1x10" to 1x10' atoms/em’ (typically between 5x10'°
and Sx10'7 atoms/cm’) is formed by this process.  (See Fig. 7D.)

Next, after removing the protective film 403, unnecessary portions of the crystalline
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the crystalline silicon film404. (See Fig. 7D.) The protective film405 is
formed using a 20 silicon oxynitride film or a silicon oxide film having
a thickness from 100 to 200 nm (preferably between 130 and 170 nnm). The

protective film405 is formed so that the crystalline silicon film404 is
not directly exposed to a plasma during inpurity addition, and in order to

make del igalod fGIMRRS AR qCantan! rRags Ml eslarﬁubégaueﬂkbmuc%n fiIRP R dsd ter
el enent which inparts p-type conducthgﬂ(herea 25 referred to as a

p-type i pLGFPE {92549 ‘éﬂdé&f%ﬁr“@ﬂghﬁeﬁ@&p?' ective filma405. Typically a

periodic tabl exgseqm&dtﬁdnemnhoa USiahby BOLAR QF agavd fagal 42N (9& H%e@'r S
the p-type inpurity element. This process (also referfed to as a chan

dopi ng prideess) inp&aérefifro 408 g il formed haviee TREckivpesh! & ¥Y) mfag@‘cfemtize
t hat b%r @ 6}9%@ Jﬂn‘?r eAbsYlléoQ\n 99}: (gfllh'l:l] & rﬁﬂd%@ n%SMIclln%s 2)(1(:&(5 g) I ng
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manner with t gate w | ng 4 as addition
process added by the channel doping procees

A resist mask 411 is formed, an n-type impurity clement (phosphorous in this
embodiment) is added, and an n-type impurity region (b) 412 containing a high concentration
of phosphorous is formed. (See Fig. 8C.) Ion doping using phosphine (PHs) is performed

25 here (ion implantation may also be performed, of course), and the concentration of
phosphorous in this region is set from 1x10% to 1x10?! atoms/cm” (typically between 2x10°
and 5x10® atoms/cm?).

Further, phosphorous and boron which have been added in the previous process are
already contained in regions in which the n-type impurity region (b) 412 is formed, but

30 phosphorous is added at a sufficiently high concentration here, and therefore one need not
consider the influence of phosphorous and boron already added by the prior steps.

After removing the resist mask 411, a third insulatioﬁ film 414 is formed. (Sece Fig.
8D.) An insulation film containing silicon, specifically a silicon nitride film, a silicon oxide

film, a silicon oxynitride film, or a lamination film of a combination of these {ilms, may be
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is regulated so that phosphorous is added to an n-type inpurity region (a)
410 thus fornmed at a concentration (typically from1.x'106 to 5x1018
atons/cm, nore typically between 3x1017 20 and 3x10'8 atons/cnB) which is
from5 to 10 tines higher than the boron concentration added by the
channel doping process. A resist mask 411 is formed, an n-type inpurity
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hydrogenation process on the active layer. This process is one of terminating dangling

bonds in the semiconductor layer by hydrogen which is thermally excited. Plasma
25 hydrogenation (using hydrogen which is excited by a plasma) may also be performed as
another means of hydrogenation.
An opening portion 415 for reaching a source region and a drain region of the TFT
(see Fig. 9A) and source and drain wirings 416 are formed. (See Fig. 9B.) Further,
although not shown in the figures, in this embodiment, the wirings are three layer structure
30 lamination films in which a 100 nm Ti film, a 300 nm aluminum film containing Ti, and a
150 nm Ti film are formed in succession by sputtering.
A silicon nitride film, a silicon oxide film, or a silicon oxvnitride {ilm is formed next
at a thickness of 50 to 500 nm {(typically between 200 and 300 nin) as a passivation film 417.

(See Fig. 9C.) Plasma processing is performed earlier than film formation in this
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Conversely, the catalyst elenent is segregated in a high concentration in a
region which becones a gettering site for the catal yst elenent (the n-type
inmpurity region (b) 412 formed by the step shown in Fig. 8C) , and the
catal yst el enent exists there at a concentration 20 greater than or equal
to 5x10I'b atoms/enB (typically fromlIxl 0" to 5x202(" atoms/enB). In
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t hi cknesappbicalaiptooks metseRy- 1, umas a leveling film (See Fig. 9C.)
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film 422 does not move. (Sece Fig. 9D.)

A glass substrate, a quartz substrate, and in addition, substrates such as a silicon

25 substrate, a metallic substrate, and a stainless steel substrate ¢an be used as the second

substrate 419.  Further, the adhesive 420 bonds portions which are later cut away (regions in

which the thin film device is not formed), and thercfore it is not necessary for the adhesive

420 to be transparent. One having resistance to heat may be selected. For example, there

are polyvinyl alcohol (PVA) adhesives generaily used in bonding polarization films. An

30 adhesive having resistance to heat and which is transparent is effectively used as the viscous

adhesive 421, and acrylics, urethanes, and silicon adhesives can be given as viscous

adhesives. .
The surface of the first substrate 400 on which the TFT is formed. and the surface of

the second substrate 419 to which the polarization film is attached, are bonded in Fig. 10A.
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parasitic capacitance is low, and there is superior |evelness. Note that
organic resin filns other than those stated above, such as organic Si O
conpounds, can al so be used. A thermal polynerization type polyimde is
used here, and it is formed by firing at 300C after application to the
substrate. 20 A second substrate 419 is prepared next An adhesi ve 420 IS
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etching, and t hese portions can be used as liquid crystal display
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conducti ve for cases in ransm crys
di spl ay ctevmoethesmﬁ@pne@ldra@mngS uéih&@lﬁf mﬁﬁgl% c Iftﬂlmnizdmd is used, portions

other than the active layer are made conductive, and therefore the aperture ratio of the pixel
drops, but the pixel electrode 423 can be made level.
Next, although not shown in the figures, an orientation film is formed using a
25 polyimide film, a rubbing process s performed, and the liquid crystal molecules are given a
certain, fixed pre-tilt angle and oriented. An opposing electrode 425 is then formed on a
polarization film 426, and these are joined using a sealing material, spacers, and the like
(both not shown in the figures) in accordance with a known cell construction process.
Liquid crystals 424 are then sealed using a sealant 427. (See Fig. 10C.) Note that it is
30 preferable to form a shielding film on the polarization film 422 if the incidence direction for
light is that of light 1. Further, it is preferable to form a film which becomes a light
shielding film above or below the first insulation film 402 for cases in which the light
incidence direction is light 2. Known liquid crystal materials may be used for the liquid

crystals. Note that one more supporting material similar to the sccond substrate 419 may

28



15 cases in which a reflection type liquid crystal display device is
formed. A transmssion type |liquid crystal display device is forned here,
and therefore a 110 nmthick indiumoxide and tin oxide (ITO filmis
formed by sputtering. Further, there is a nethod of form ng the conductive
connection by the source and drain wirings 416 of Fig. 9B when an opening
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net hod ofiHChid) bile dertstigi e ipn wirgldwhdiand siggals foont gxtgrnal griyes caceﬁagﬁam
to show ne.catate after a source signal line driver circuit 1302, a gate
signal line driver circuit 1303, and transistors structuring a plxel
portion 1301 & érkprpwsgnandiagiany of Fiubetquarlongahe dine Adl dh showe o, 13.

substrate; Jgﬁd Q&E%@Qic&éj‘%uifrb&rﬁfc s %}513&?&& 5 AIGMPMRd, ;lgoiahglélcgtr ey @1@' S

ar e i nt roduce ['] qul d cryst a UCG regl on j. as seen romt
liquid Clay@pa;balgmtd]él{)éi are below a pixel electrode 1405 connected to a pixel TFT 1406. The

fiquid crystals 1403 are also below the driver TFT 1407 in this case, but the liquid crystals
25 1403 may also be arranged only under the pixel electrode 1405 for cases when one wishes to
reduce parasitic capacitance. Signals from an FPC 1409 bonded by a conductive material
1408 are input to the driver TFT 1407. The structure functions as a transmission type
display device by forming a polarization film 1410 on the opposite side of the polarization
film 1401, with respect to the liquid crystals 1403.
30
[Embodiment 2}
An example of a three dimensional package in which thin film devices formed using
the present invention are overlapped is explained simply in this embodiment using figures.

Up through the processes of Fig. 9C is similar to Embodiment 1, and therefore an
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The liquid crystal display device shown in Fig. 12 is structured by the

pi xel portion 15 1301, the source signal line driver circuit 1302, and the
gate signal line driver circuit 1303. The pixel portion 1301 is an
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the thin fI|H]d6VIC6 is formed, and the second substrate 419, are bonded
usi ng t h&hgAeRsd. The fift msulauon film 904 ts similar to the fourth insulafion film 418 of
Embodiment 1, and it provides leveling as well as being a protective film. The state of Fig.
15B is thus reached by performing the processes through here.
The second substrate 419 is then removed by the same method as that of Embodiment
25 1. A plurality of the thin film devices formed by processing up through this point are
manufactured, and conductive connections are made between electrodes by using a
conductive paste 906. If the thin film devices are then overlapped and joined, a
semiconductor device packaged in three dimensions is complete. (See Fig. 16.) Large
capacity, small size, and light weight have been sought for memory in recent years, and the
30 utilization of techniques for three dimensional packaging are in the spotlight.
Semiconductor devices that are packaged in three dimensions can easily be realized, without
making the process steps more complex, if the present invention is used. Note that the

joined thin film devices are shown in Fig. 16 with conductive connections made through the

source and drain regions of the thin film transistors, but direct connections of wirings may
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420 and the viscous adhesive 421 in Fig. 15A. Simlar to Enbodi nent 1, the
first substrate 400 and the etching stopper 401 are is.renoved. An opening
portion is fornmed in the first insulation film402, and an el ectrode 902
is formed. A passivation film903 and a fifth insulation film904 are
formed wth covering the el ectrode 902, and an opening portion 905 is
formed sqidhRtndde conductive connection to the el ectrode 902 can be made.
The passivation film903 may be formed using a silicon nitride film a
silicon oxide film or a silicon oxynitride filmat a thickness of 20 50 to
500 nm between 200 and 300 nm, simlar to the passivation film
417 of gn%lggﬁﬂn%h%l The fifth insulation film904 is simlar to the
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transj st 0 ! rate or a quartz substrate can be used as a
fi rstids Cgéfﬁirtré%eeﬁ@4gli9?§0§?3§éd' 17A. In addition, substrates having an
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metal | G;puBshii R QNnd ShBULESSisTHESLa B BSL R Cant Ahnalise nRthodS&me
fower portion imsulation film 2403. (See Fig. 17B.) Note that, in addition to the
amorphous silicon film, an amorphous compound semiconductor film such as amorphous

25 silicon germanium can also be used as the amorphous semiconductor film.
A semiconductor film containing a crystalline structure (a crystailine silicon film
2405 in this embodiment) is then formed in accordance with the technique recorded in
Japanese Patent Application Laid-open No. 7-130652 (US Patent No. 5,643,826). The
technique recorded in the above patent is a means of crystallization using a catalyst element
30 (one element, or a plurality of elements, selected from the group consisting of nickel, cobalt,
germanium, tin, lead, palladium, iron, and copper, typically nickel) for promoting

crystallization when crystallizing an amorphous silicon film.

Specifically, heat treatment is performed in a state in which the catalyst element 13

retained in the surface of the amorphous silicon film, thereby changing the amorphous silicon
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An etching stopper 2402 is fornmed next for renoval of the first substrate
2401. A material having a selectivity which is sufficiently large with
respect to the first substrate is is used for the etching stopper 2402. A
gquartz substrate is used as the first substrate 2401, and a nitride film
having a thickness of 10 to 1000 nm (typically between 100 and 500 nn) is
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Furthermore, light emitted from a lamp (hereafter referred to as lamp light) may also
be irradiated as a substitute for laser light (hereafter referred to as lamp annealing). Lamp

25 light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as the lamp
light.

A process of performing thermal processing (annealing) as above by laser light or
lamp light is referred to as an optical annealing process. The optical annealing process is
performed at a high processing temperature for a short time, and therefore the thermal

30 process can be performed effectively and at high throughput for cases in which a substrate
having low resistance to heat, such as a glass substrate, is used. Of course, the aim s to
perform annealing, and therefore furnace annealing (thermal anpealing) can also be
performed by using an electric furnace as a substitute.

Laser annealing is performed in this embodiment using light from a pulse emission
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preferable to sufficiently reduce inpurity elenments such as oxygen and -
nitrogen contained wthin the film A known technique may be used on the
anor phous silicon film2404 to formthe 1s crystalline silicon film
(polysilicon filmor polycrystalline silicon film 2405. Light emtted
froma |aser (hereafter referred to as | aser Iight) is irradiated to the
annrphous sr % In112 n th} nﬁﬁdrnent rnln t.he cry stallrne
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is exciled using diborane (B;H,) Without separation of mass. lon implantation, in which
mass separation is performed, may of course also be used.

A p-type impurity region (a) 2407 containing a p-type impurity element (boron in this

25 embodiment) at a concentration of 1x10" to 1x10'® atoms/cm® (typically between 5x10'°
and $x10" atoms/cm’®) is formed by this process. (See Fig. 17D.)

Next, after removing the protective film 2406, unnecessary portions of the crystalline
silicon film are removed to form an island-shape semiconductor film (hereafter referred to as
an active layer) 2408. (See Fig. 17E.)

30 A gate nsulation film 2409 is formed with covering the active layer 2408. (See Fig.
18A.) The gate insulation film 2409 may be formed having a thickness of 10 to 200 nm,
preferably from 50 to 150 nm. A silicon oxynitride film is formed having a thickness of 80
nm by plasma CVD using N.O and SiHy as raw materials.

Although not shown in the figures, a two layer lamination film of 50 nm of tungsten
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A protective film 2406, used during subsequent inpurity addition, is-forned
next on the crystalline silicon film 2405. (See Fig. 17D.) The protective
film2406 is formed wusing a silicon oxynitride film or a silicon oxide
film having a thickness from 100 to 200 nm (preferably between 130 and
170 nm). The protective film2406 is forned so that the 1s crystalline
silicon finltri2d@30)iamnaid s eatdftaexpasech) ioudplsas gae émr:dmg: :izrm@u@day{ ig.
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titanium s bdenym (M) ,, tungsten (W, chromum (Cr), and silicon
(Si), or éﬁv‘?Plz)éf]/oflannséi(?zHamEﬁff%ﬁ‘ hation of the above- nentioned el enents

(typical |y anfibhW ahbo¥oRlus aRd MarchawRich O¥Ye beéaNadaed us e @@v;ohe pgﬁ'&‘% are
el ectrode, Next, an n-type inpurity elenent (phosphorous in th
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as a maskhodph8RukiigaddBGt)a hitBcieftey higBMoncentration here, and therefore one need not

consider the influence of phosphorous and boron already added by the prior steps.
After removing the resist mask 2412, a first interlayer insulating film 2414 is formed
25 (See Fig. 19A.) An insulation film containing silicon, specifically a silicon nitride film, a
silicon oxide film, a silicon oxynitride film, or a lamination film of a combination of these
films, may be formed with a thickness of 600 nm to 1.5 xm as the first interlayer insulating
film 2414. A 1 um thick silicon oxynitride film (with a nitrogen concentration from 25 to
50 atomic%) is formed in this embodiment using plasma CVD with Silds, N2O, and NH;j as
30 raw material gasses.
A heat treatment process is performed next in order to activate the n-type and p-type
impurity elements added at their respective concentrations.  (See Fig. 19A)) This process
can be performed by furnace annealing, laser annealing, or rapid thermal annealing (RTA).

The activation process is performed here by furnace annealing. The heat treatment process
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to process is regulated so that phosphorous is added to an n-type.inpurity
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activate THE® “E‘%eg“é’ﬁ‘a 2 Pp&IUHHP y HPBHSHL &&fa Y om tdYr Pekpécti ve
concentragtb@gysmﬁ( See Fig. 19A) This process can be perforned by furnace

anneal i ng, | aser anneali n? rapi d_ thermal anneal i nP % %?Qe

activati on prdeegdition, waf ré?‘ﬁF’éd‘ hacdopyed trneecainesl ? (Jh@étj to 12
treat MenthRFOGESS atrddksphsre RAILERNIAR G dchi 1 afd rllob%ogfmo?énm%@aﬁr BerBdrmafP at O
650C, preferably between 400 and 550C. Heat treatne erfornmed here

for 4 hody§rgenEEpcrotss athsl jaitve dppirent higser@cesh ltroystoéupinzmﬁgla Hengling
anmor phous,oahd 116 Ofhef %Jtﬂbédﬁu@!ﬁ?lia%’& bhi §ydr§£éa0%r@1ntlc) HRMRRy | fkchibe dipfeelhi on

shown by the arrow at th oint inth nbodi nent, 5 and is captured
(getter ed‘l)ydf%eﬂﬁ@ﬂrl(ﬂtﬂylﬁél)idmﬂ@ﬂlWVCF egﬁéﬁte(db%’ 2B e pispdpeapdifaghicd as
conce r%ﬁbfﬂ@r&ﬁarﬁ%@% R AR, which is formed by the step shown in Fig.
18D. This i1s a enone acause ‘by the gettering effect of netallic

el enents by prfos@[mmwsomarma%(sfca regodgng 4 sourdrercgoncedtardtingngion of ee TET
catal yst (gclc%qgnié)ﬁ)paﬁd ﬁ%%ﬁhg&r gﬂﬂﬁﬁe%%edbe?gépﬁgl %;é)t @%Rher, although not
shown in the figures, in this embodiment, the first wirings are a three layer structure
lamination films in which a 100 nm Ti film, a 300 nm aluminum film containing Ti, and a
25 150 nm Ti film are formed in succession by sputtering.
A silicon nitride film, a silicon oxide film, or a silicon oxynitride film is formed next
at a thickness of 50 to 500 nm (typically between 200 and 300 nm) as a passivation film 2418.
(See Fig. 19D.) Plasma processing is performed in advance in this embodiment using a gas
containing hydrogen such as H; NH; and the like, and heat treatment processing is
30 performed after film formation. Hydrogen excited by this preprocess is supplied throughout
the first interlayer insufating film 2414. By performing heat treatment in this state, the film
quality of the passivation film 2418 is improved, and the amount of hydrogen added to the
first interlayer insulating film 2414 diffuses to the lower side, and therefore the activation

layer can be effectively hydrogenated.
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or equal to 1x1017 atons/cnB (preferably less than or equal to.1x1016
atons/cnB). 10 Conversely, the catalyst elenent is segregated in a high
concentration in a region which beconmes a gettering site for the catal yst
el enent (the n-type inpurity region (b) 2413 forned by the step shown in
Fig. 18D) , and the catalyst elenent exists there at a concentration

greater than 1.0, ' ons/cnB (typi.call romix1.0' " to
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(typically between 200 and 300 run) as a passivation film See Fig.
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pr epr oce$Pliaionp pie selistedi¢-oughout the first interliayer insulating film
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firstlg rfubstiasy 401 arswhigh ithegthin film @ik idiffrinedes Atgasssebdtewen eidesutande,

t her ef or,64t:he 486141V ald l.aye . fectively hydrogenated. 35
Furt her ada e raeny A BAFhs SR BhiRE) p B RO e bty er

f or m ng stedebsubsustsicambe opcd ad tie 240Bd sFotraex2q?plhere. heatudmeatorent inaydbe

oot 00 g and bk AOHTR ok 506020 TORBREL S, SRILAU LS
obt ai nedndyguidiandpnpigasivesihgsdrno e natd snhdSadheiinsibrat i on fil m 2419 nade from
o orgenl | SIS LIED. ARSI 08, ENTEER o oL sSPERBE RS P
pol yam @ehenpodl ynavhadca modiehinghovilBCBe (hiartiacysiebutand)orcanr Beoddsaths@aget he
24201 (See Fig. 20B.) A quartz substrate is used as the first substrate 2401, and a nitride
film is used as the etching stopper 2402 in this embodiment, and therefore wet etching using
hydrofluoric acid is performed after grinding to a suitable thickness. Further, the nitride
25 film etching stopper 2402 may also be removed subsequently by dry etching in this
embodiment.

An opening portion 2421 is formed next in the lower portion insulation film 2403 in
order to connect to the active layer 2408 (see Fig. 20B), and second wirings 2422 and an
insulation film 2423 are formed. (See Fig. 20C.) Heat treatment of the active layer 2408

30 is already complete, and therefore a wiring material having a low resistance to heat can be
used as the second wirings 2422, Aluminum may be used, similar to the first wirings 2417,
and indium tin oxide (ITO) may also be used for cases in which the thin film device is used
as a transmisston type liquid crystal display device, as shown in Embodiment 4.

The thickness of the insulation film between the first wiring 2417 and the second
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organic resin. The follow ng can be given as advantages of using an organic
resin film the filmformation nmethod is sinple; the dielectric constant
is low, and therefore the parasitic 1o capacitance is low, and there is
superior |levelness. Note that organic resin filns other than those stated
above, such as organic Si O conpounds, can al so be used. A thermally
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here. 20 rEifofiintent 4Eubstrate 2401 is then cut away using neans such as back
grinding or CVMP (chenical mechanical polishing), with the thin filmdevice
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resi stance can be used. This contributes to high speed circuit operation of

el ectri cli¥if SOt mBely DosREtuNaTer prEPRgRtcloRrcot!t epgiet r The grigrramalix

[ Enbodi n®birfll on which the pixel portion and a driver circuit are formed (the semiconductor

device manufactured in this embodiment 3) and the opposing substrate are then joined

together through a sealing material, spacers (both not shown in the figures), and the like, in

25 accordance with a known cell construction technique.  Liquid crystals 802 are then injected

between both of the substrates, and are completely sealed using a sealant {not shown in the

figures). Known liquid crystal materials may be used for the liquid crystals. The active

matrix [iquid crystal display device shown in Fig. 21 is thus complete.

The overall structure for a case in which a driver circuit is integrated with this active

30 matrix liquid crystal display device is shown in Fig. 22. Note that Fig. 23 is a crossls

sectional diagram of Fig. 22 cut zlong the line A-A".  Fig. 22 is a diagram showing a state

after a source signal line driver circuit 1902, a gate signal iine driver circuit 1903, and

transistors structuring a pixel portion 1901 are formed on a first substrate, after which a

second substrate is bonded, the first substrate is removed, and liquid crystals are introduced
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A process of manufacturing an active matrix liquid crystal display device
fromthe sem conductor device manufactured by Enbodinent 3 is explained in
this enbodinment. As in shown in Fig. 21, the second wirings 2422 is forned
wWith respect to the substrate in the state of Fig. 20B. A transparent
conductive filmmay be used as the second wirings 2422 for cases of

manuf act u jnﬁga transqﬁzs'on_ty% iquid _crystal display device, and a

t | ! .
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a seali,ng ahgrial; 0 i gyres) . ..and. the.ljke,
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active gﬁcﬁgFgFE?ﬁﬁ%%id crystal display device is shown in Fig. 22. Note
that Efg. 23 is a cross sectional diagramof Fig. 22 cut along the |ine
A-A . Fi 22,.1S di agram show ng a state after a source signal |ine
dri ver cﬁ?ﬁ%%@nTgéQ, a gate signal line driver circuit 1903, and
transi stors shrushupiend &ppiiXglthdohhbRaudd heafod JroheBEmdndudibl &vice of
substrati, after. which a second substrate is bonded, th% first substrate
i's removB8 PIERY PYYUCY €AY SCUYSTARE YR FodatEade lerops el dliwlaystegpee will
i nt r oduciedddsegihe@n 1906), as seen fromthe liquid crystal side. The liquid
crystal display device shown in Fig. 22 is structured bﬁ t he pi xel portion
1901, 2% he souftemMEPYAGITINE AEPY ATevEmects Baf (il s imhig- tHE Ydtebadighal 11 i ne
driver ciis@eter OBSarizdthBIRielis RO héQ@%ak20kFiS 2aa0hannel s Thls, ARtk the
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circuit) )
oxide can be used as the transparent conductive film.

25 The fifth insulating film 1202 is then formed on the pixel electrode 1200, (below the
pixel electrode in the figure) and an open portion is formed in the fifth insulating film 1202
on the pixel electrode 1200. An EL layer 1201 is formed on the pixel electrode 1200 in the
open portion.  Known organic EL materials and known inorganic materials can be used for
the EL layer 1201.  Further, low molecular weight (monomer) materiais and high molecular

30 weight (polymer) materials exist as organic EL materials, and either may be used.

A known application technique may be used as a method of forming the EL layer
1201.  Further, the structure of the EL layer may be a lamination structure or a single layer
structure, 1n which hole injecting layers, hole transporting layers, light emitting layers,

electron transporting layers, and electron injecting layers are freely combined.
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1905 by using a connection wiring 1904, and signals fromexternal driver
circuits are received. Liquid crystals 1002, surrounded by an opposing
el ectrode 1001 and a seal ant 1003, 1o are below a pixel electrode 1004
connected to a pixel TFp 1005. The liquid crystals 1002 are also below a
driver TFT 1006 in this case, but the quuid crystals 1002 may al so be
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much as p@s@sdabceuses noi st ure and oxygen existing in the interface bet ween
the cagfhode 1203, %nd t he EL

at; it is necessaryyi%r the cover material to be transparent for cases in which

e

the irradiating direction of light from the EL elements is toward the cover material side. A
transparent material such as a glass plate, a plastic plate, a polyester film, or an acrylic film,
is used in this case.
Further, an ultraviolet hardening resin or a thermally hardening resin can be used as
25 the filler material 1204. PVC (polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon
resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used. Deterioration
of the EL elements can be suppressed if a drying agent (preferably barium oxide) is formed
on the inside of the filler material 1204.
Furthermore, spacers may also be included within the filler material 1204. It is
30 possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. Further, when forming spacers, it is also effective to form a resin film on the
cathode 1203 as a buffer layer for relieving pressure from the spacers.
Lastly, the second substrate 419 is removed by cut a substrate same as Embodiment 1.

Thin and light active matrix EL display device is thus manufactured. (Fig. 24C.)
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1201. It is therefore necessary to enploy a schene. such as formng the EL
| ayer 1201 and the cathode 1203 in succession within a vacuum or one in
which the EL layer 1201 is fornmed in a nitrogen or inert gas environment,
and then the cathode 1203 is forned without exposure to oxygen or

noi sture. It is possible to performthe above stated filmformation in 10
Enbodi nent 5 by using a nulti-chanber nethod (cluster tool nethod) film
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Det er i or@tduon 2163 ctclneteELa @hena@ﬁss Geo diiecrSup@ries Skl bf andryi &9 -AA8Rt is
(preferacboln ecec” um oXi dag) is formed on the inside of the filler material
1204. Furthermore” €548 e@“‘r’%‘&?“é}’@o‘ RENGHED ddese wi Phicadinaé i FPedlndbleri al
1204. | tprimed afa:uppBBOSDI e to gl ve the spacers thensel ves noi sture absorbency
by form ng t Ig %)ace{ from barium oxide. Further, when form nZg) spacers,

it is'also eft dBty At MTH £ 1Pest fOYS I TRl HYT, edtlifodeatandR A8, ancbaf f er

| ayer f oecdmelseitigngaRri@asHoBard foomtd ReLSRRGRES as kASKINind § trate
419 is renoved by cut a subs{rzgte sane g? Er?bél)%:h ment m HE% gﬁ%gﬂgmwhﬁ

active bt ?qu}iceéllg’&? 4pt dyveaevree21 . anlide gaesizaet ’uIF@efHWC( Firguiit 246, ) 39

[ Enbodi nment leéa(ega%kﬁs&fmﬂiﬁwj%ﬁﬁ HE oﬂﬂngb 6! 8¢ Jt%\klﬁé%@ﬁ&cﬁ nee)
di spl ay deV| ceth%gzn%%gt pr esent | nvention in thi§ e 1

descri béd sy @O ﬁg‘# af sHoWnpigTET Bdst atehaafdleFIA asaoaincwen s‘,lmgmal
l'i ne @r ic¥@Eined i wiet so%;&zsxgﬁalgﬂlte%rﬁflcgwmg B A RE sGist rgt%lib()%] and a ?‘)mel

TFT 2203 (a TFT for controlling the electric current flowing in an EL element is shown here)

an

contained in the pixel portion 2101 are formed.
A pixel electrode 2204 is formed so as to electrically be connected to either a source
region or a drain region of the pixel TFT 2203. A transparent conductive film having a
25 large work coefficient is used as the pixel electrode 2204. A chemical compound of indium
oxide and tin oxide or a chemical compound of indium oxide and zinc oxide can be used as
the transparent conductive film.
An insulating film 2205 is then formed on the pixel electrode 2204 (below the pixel
electrode in the figure) and an open portion is formed in the insulating film 2205 over the
30 pixel electrode 2204.  An EL layer 2206 is formed on the pixel electrode 2204 in the open
portion. Known organic EL materials and known inorganic materials can be used for the
EL layer 2206. Further, low molecular weight (monomer) materials and high molecular
weight (polymer) materials exist as organic EL materials, and either mav be used.

A known application technique may be used as a method of forming the EL laver
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transistors structuring a pixel portion 21.01 are forned on the first
substrate and, after which the second substrate is bonded, the first
substrate is renoved, and the EL |layer is forned, as seen fromthe EL

| ayer side. Fig. 26 is a cross-sectional diagramof Fig. 11 cut along the
line AAA". 10 In Figs. 25 and 26, reference nuneral 2201 denotes a

substrat %,2 ef 1. denot e pi xe ortion, reference
numer al 8% ﬁgggghgg{é}%{fr ((:3e0f§1|m %élld}icf hneayg)r i véP“““é“JEéHF?‘“r‘zﬂf@é’lﬂ%hé‘tyéé a
gate si gﬁaucttlaenen drhivierhodd nigediting Bach, bélctdﬂﬁmﬁdﬁﬂuﬁgrtdﬁﬁrt Clig ttsuhﬁi[mgcﬁﬂlﬂﬁsgt ed

to an ext ment via connection wirin adl to an FPC

(f1exibl & {o“?ﬁ H?ﬂgogm q‘fﬁctr3 dﬁ‘?f)lgw%mi&mf“ﬁ% ]éit/créégl f‘r‘rg ’é?? 2106, a cover

mat eri al 2107 A aathbdd éﬁ()’nabmpbah aA208ondrdna filseront serd tngdr@t@{ab@tmzlw
0.as.to surround the pixel portlon 2101, the

areform{ed at,t hISLﬁ S

sour ce s GRS 158" \"7%{1 BilPeERlwTgEm. SoRperHE "d‘é‘tre“’s‘i"gfﬁ%t‘ln PPHEUHY ] Vet
circuit %ﬂBaudﬁl leZﬁ thssedaitd @8@h&eednionaly dird0lamreed raspendi.ngyd o Hikg. 25
cut al ongHt he driver TFT 2202 (note that an rt-channel TFT

and a p- é‘tFﬁ@P“rt—ﬂ”’ Péﬁi%fa%rA ROWFETECEYS Mg BRPHPlsedoisH e Hed SBUEER 6X$ign Al

|i ne driverineiftaubdiwedDRe Qu@bdd Pe7saHashe 8t §aR20d06.angd @&t%ﬁl o ekogn @R (a
TFT for controlé(ﬁll{tlﬁl%he electric current flowing in an EL elenent is shown

her e) Y& Rappk 8 Epbedisat b psingpanylgrarpaberanpiind(clettedppbde

2204 15 membBrfiBOfARMation SpREdnd. cal |y be connected to either a source
region or a drain region of the pixel TFT 2203. A transParent conductive

film havi ng a’n28- plsiget WRO‘@ééfffthwéwt clestrodsedP Qs thenBL phxwl 2280 et dde
2204. A ghencal7GomRAURYHel IR BMaxhde 29 rédn@céo)ﬁgqﬁc Rhvd SReMICH o7

conmpound of indi um oxi de and zinc oxide can be used transpar ent
conduct i \yRick i jginedro Fh@sﬁubﬁtﬁim@% bynthe 808 s¢ading mesterf0 2d@@aohtie ecopit wedling

el ect 0dgu2a0% 16bel o LRshl Kehe (RLEGLIAdE R the figure) and an open

portion is fornmed in the 1 nsul ating over the 30 pixel electrode
2204.1%n EL | &dy&lsopbe:, |dsm¢feﬁmdat©rﬁtypi¢el pnﬁealmletsemerl othec)2 2 @4raimic phee, oqnen

porti on.pdn L af%trﬁonglz’ 18 a5 nFj nj teria
used for tth&I[:‘@ %a er %g% E&Jl) tlte?a%l yVI E{ill%?{}\%fi% Hﬁ% (arr%]lltlcz)lrrnoqun 4
mat er i alpobzsidr ﬁilg,hdmfozlrewylm rec;metilghd:an(tmolsynm )herm)tvelr mates[aEXHS?t aardegani c
EL mat erg al $..:809 < % be, used known . _Iica[r:,'d .techni que_may be
used as & met ho g i tur?C mrramf amELthéfoérm Sﬂ%%ﬁg%%.byﬁu tjﬁgtlfn H mgft‘j’t &Eure
of the Ehn hlatyéc usmty be a Iam nation structure or a single Iayer structure,
in V\/ry ch hol enjtha?tl' nsg la %rsf e trans orti Bg | ayers, ht em Lt
| ayers, el ectton vrahshs F hg'a 4 E‘/)ee?%vefﬁt?‘ HER (‘fﬁ“ pﬁfeé’&lf?r %’ST’SaV‘e‘?’ “Gre
freely d(mﬂmladﬁdng Atreﬁtd’m@fehgl‘ﬂﬁ)r?)nﬁ@lmsadmeﬁtsas eongu e Rgef inh@vilaying Ai ght
shi el ding.pro ert
trdnsparen fateTial such as a glass plate, a plastic plate, a polyester film, or an acrylic film,
is used in this case.
Further, an ultraviolet hardening resin or a thermalily hardening resin can be used as
25 the filler material 2208. PVC (polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon
resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used.  Deterioration
of the EL elements can be suppressed if a drying agent (preferably barium oxide) is formed
on the inside of the filler material 2208.
Furthermore, spacers may also be inctuded within the filler material 2208. It is
30 possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. Further, when forming spacers, it is also effective to form a resin film on the
cathode 2207 as a buffer layer for relieving pressure from the spacers.
The connection wiring 2104 is electrically connected to the FPC 2105 through a

conductive material 2209.  The connection wiring 2104 transmits signals sent to the pixel
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5 (typically a conductive film having alum num copper, or silver as its
mai n constituent, or a lamnation filmof these and anot her conducti ng
film is formed on the EL | ayer 2206_ Furthernore, it is preferable to
remove, as nuch as possible, noisture and oxygen existing in the interface
bet ween the cat hode 2207 and the EL |ayer 2206. It is possible to perform

the aboveositdt 2it1f ihkvhi@E BRhAAMhe dhivEBREiMEND BndicYsicnGyRl MW biivG hataber
met hod (cI to nmet hod) fil.mformation apparatus. An EL el enment

conposed &r %%“ﬁ.‘%& 2HPeab] Hite™BPE4S SeREICELY PaRRsFied 30 B CHRHC RN By bt e
2207 is thygs digsned. The EL el enent is surrounded by the cover materi al
2107 which iséjoined to the substrate 2201 by the first sealing materi al
2106 and the sEHBAY: HEFFRY ScHtarilgnal 2108 isalvanpd sercd el Bpose éoftiovw ef
mat eri ak 2208« ka1 Ghasisl PloatSd a%oﬁﬁ;nadt h€F Pﬂj@tl@g IE%H)ller)alll ay,u‘actﬁkﬁh LSS

steel plate), a ceramc plate, an RP (fiberglass reinforced astlcs)
plate, a Py ke ssispptsrare cmab«ﬁqlﬂéytofﬁ from the pyrogpherp] nfhia begyongpdsg BF- disitiag

and an acpylibCndes fe bidsm&an.heHsed /5t hg cover material 2107. Further,
a sheet hadlngxﬁﬁét?ucfure in wh HH E ﬁin§n1f0|l i s sandw ched by a PVF

filmor a nylar film can also be used. 20 Note that, it is necessary for

t he coverpﬂ?gfﬁﬁéﬁt‘o be transparent for cases in mhich the irradiating
direction o Ight fromthe EL elenents is toward the cover nmaterial side.
A tramspar ent Aneethodadf Soomeas b@zttginagac phiat &(m atrcmhia@trilsilgl @t eparaifpobyest er

film or A h%ﬁr&fltllle %rfclt;%%}mmvepfon ﬁ; med §1mglc %hl% en bOHﬁ‘ncn an Lcl,lrctfréas%/cﬁlc())lnglt

har deni ng resin nlng resi'n '¢an & a
filler dmgmaioQﬁ@Bimﬁm@b(poﬁmnnmyhowmhmﬂugezl amrmbnﬁmh@bbymnmdhpmepﬁxy

resin, silico esi n ( tyr Iene vi.nyl

Lot ar ey iy HESHRe sa B 87 Eiboiest 4 hotty EldkEele B T B fues
if a dry|m@n3gﬁnhm¢peeienmhhy:hamsmnhﬂumgekhqﬁ1ﬁ®ﬂﬂﬁdm1mnwbmgmrmsbd@xbm t he
filler 2208. Furt her spacers. may, al so be included wi.thin the
111 or et BYPaPei580n: it 1ETo00 baSPaI Vi G EiteCCputl St Hentary B

moi st ure rabmﬁﬂwmwh@yanﬁmm S10ht BaivePagey, 8s $Hoam inlrag iymrakisdgecifitntivher ,

when form ng dgacers is also effective to forma.resin filmon the

cat hode 2207 as" &"Bift é? ajggde topctiveraysy rhy Br e sStirlriiomabife Yeuibe ket The

connect i affedtotit 291@1404 nhskedigthF iCBhbYdieRRNECLEr ot 03¢ heTRPGs2 k08nd biough a
conductive material 2209. The connection W rin 104 transmts_ Si nals sent

to the pilPeInccHTaForRd dherofprp ther prssainn: lmi ha and e dwpiglen Gimcdi Y 02,
and the gatmedSbihdlgald det@uk B810, Chdr@M ferfotd@n: Itaocimge W@s&%@gﬁu@wtém{)

wiring is electrically connected to external equi prent by the FPC 2105.
is bonded next, thé first substrate 2401 is removed, and the second wiring 2422 (denoted as

the second wiring in order to be compatible with Embodiment 3, although the first wiring
does not exist in this embodiment) and the insulation film 2423 are formed.

A bottom gate transistor possessing a wiring and a gate electrode on opposite sides of

25 an active layer can thus be formed. Differing from a conventional bottom gate transistor, an

impurity can be added in a self aligning manner.

[Embodiment §]
The active matrix display device manufactured by employing the present invention
30 may be used as a display portion of electric equipment. As such clectric equipments, there
are given a video camera, a digital camera, a projector, a projection TV, a goggle type
display (head mount display}), a navigation system, a sound reproduction device, a note type
personal computer, a game device, a portable information terminal (such as a mobile

computer, a cell phone, a portable type game device or an clectronic book), an image
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Further, the second sealing material 2108 is forned so as to cover exposed
portions of 5 the first sealing material 2106 and a portion of the FPC
2105, resulting in a structure in which the EL el enents are conpletely
cutoff fromthe atnosphere. This becones the EL display device having the
cross sectional structure of Fig. 26. [Enbodinment 7] 10 A nethod of formng
a bottom h ol nsi st using. t he, manuf ac in met hod

present Eagﬁﬂ(oﬁ&f% lelé%bé?angé CP%ImCdl 't B theC Ié‘d n%)r?{’li% AR %lle)éLiﬁlonal
di agram ofi c@tneetllrlamsntstamoipm i flops. 28ASh@BA in Fig. 27, and t he net hod of
manuf acture is b?ﬁ X ame az .that of Enbodi. m.=(= Not e .t hat the
t erm bot t om ga}{é’ | i r‘nCe rAREF S80S PHEIRESET 85 A dPHRiPRIY P% £ YR Qe
having a pdrrape 30@2 whvarzbc ampuapbitioa J0@ges dispidyqrormsh B4l opaaliay ekt ween a
gate el c ? 2 Q@d W I'ing é{%h g}ete elec rode and the wiring are
not for ’tn RS ﬂ@ Si ee‘{ﬂ“’rﬁ’é‘” PRI PRYeryt, “a%”"é‘l‘ﬁb\d}h’ci’lrfmlji“@} boisedj n
this specmftha:aapleylporﬁnnBI{TIpwi ty is added to the actl ve Iayer 2408 in a self

al i gni ng mannellg. W{%é he el ectrode 2410 as simlar to
Enbodi ment 1, 1'& SN9ET. ‘T‘ & Fpet WS fgnpases P%d “F‘rb‘ﬁ bAde ed4hry disalay

t her ef or epdriign pmlaV@hh@nnﬁuzIPMrgﬁl@l@ne drfiGord Bsidiat i3 @ru fid mc%ﬂﬁ)sa&ﬁd a0
formed on the gate el ectrode 2410, thereby perform ng |eveling. The second

subst r at B8 ECCCIANG BATIOH WGt TPRachTy Britkydisplaatdisvizan] the picssrsvedntiand

t he segpr}ﬁawufmseglﬁgﬂ,gaﬁ(n@@%ﬁq, @/ the second wri ng in order to be
conmpati ble with Enbodi ment 3, although the first wiring does not exist in

this enbodi medty ZBhdshone 3 mebilacespuies that Bapmpases dfar meid. boy B8Ot .one: gmre
transi st Qfort%5§§§3'dﬂgm?a Wi ebd)Gin §§3 ezlnegécfrﬁ?l?rﬁ, ODitAPRSI L& S (ﬂ@

25 an active |ayer can t us be ?orrre Ditferi rom a conven |onal ottom
gat e .t r abeTtEncE5 anThe aglime mytrigatispe dectétrech fithe aresc@lt fnvahiigninag berapeein. the

[ Enbodi n‘?j%la§]30ﬂ}% ki ve matrix display device manufactured by enpl oyi ng

t he present |nvent|on 30 nmay be used as a display portion of electric

equi priént . As Fiu@hDethews rpi gogelyuy preinplsy titahér @mpaxsed ¢ o eninabodyds Olocasmaﬁ, a

digi tal  gaRRasst: Pl &6 f Phnichs Pi28b eCT4. 00 LY, rRs8088 bRy PG A1 2R el o2

nmount di spl ay a navig on systenm a sound repro
type per@@mn !@@hb@ﬂ@ﬂ asahegfamdaijntloms, 3:«5}2portabl e information term nal

(such as a nopi - ter ort a devjce or
an el ectr oni cp'lgogﬁ]},%wyﬁ eé’rrepr()%ﬁ!or l(lgro cc?&n 3" 1(6:‘lh orrllé'%accp fgzglnﬁxluh r?y
medi um 3#H., & hight dolece ’@@écahqmde:x;&rmpldm agfdesite |340?E,|aqﬂ<l’rl?ﬁd ¢ighi [pARNpStar e

2 Tt AL b3l SRR S0 cosueRLe 66T OEh TooaesPUB et pat SpoPPron 3008,
a di spl ayrerblqmtdrcmystzﬂ@lﬁhp,laycxmrcatamg swi t ches 3005,
Fig. 28F shows a front projector which is composed of a main body 3301, a light
source 3502, a liquid crystal display device 3503, an optical system 3504 and a screen 3505.
The present invention may be applied to the liquid crystal display device 3503.
25 As described above, the application range of the present invention is extremely wide,

and may be applied to electric equipments in all fields.

A semiconductor device can be made thinner, lighter weight, and be imparted with

flexibility with the present invention. In general, the process of manufacturing a

30 semiconductor device is complex if a substrate is made thinner, but the semiconductor device
can be easily manufactared by using a suitable supporting material only during manufacture

in the present invention. It is possible to apply the present invention to semiconductor
devices in which circuits such as SOI structure integrated circuits. active matrix liquid crystal

display devices, and active matrix EL display devices are formed on an insulator.  Further.
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5 and an antenna 3006. The active matrix display device of the present
invention may he used in the display portion 3004. Fig. 28B shows a video
canera that is conposed of a main body 3101, a display portion 3102, a
sound input portion 3103, operation switches 3104, a battery 3105, and an

i mage receiving portion 3106. The active matrix display device of the
present it 1. 0N Jay be used in the display portion 3102. Fig. 28C
shows a 1o sﬁp‘gogg%}%g }e(’r% (%/%a‘f"”fnés SBMbE LR ICoPIS crné’ H“B%d@“ 85641 1BVERRRr 4
portion 3202sitiaapavige:crRoeinihnyePatt wotn3208nedin OPRFat iN@rssivhtehedrR04. and
a di splay tion 3205. The active trix display device of the present
inventionhhégﬂ%%hﬂgégoﬁﬁ”Vﬂé“ﬁﬁP%ﬁW C?ﬁﬁ??ﬁﬁ”@ﬁbgyﬂﬁ§”ﬁiﬁ1W§8@g§WH%§‘@
goggl e typeidispbayilhhaid iks EoPASEdyidhg andi@ian HbAdYsi33QL, wiHnSRY @MionP9kLid ons
3302 and arm portions 3303. The active matrix display device of the present
inventian“ﬁg§%ﬁgth§gﬂwﬁ ' RGN EYIAYIHOHE PEn918302. Fig. 28E shows a rear
projector (projection TV) which is conposed of a nain body 3401, a |ight
source 3402, a liquid crystal display device 3403, a polarized |light beam
splitter 20 3404, reflectors 3405, 3406, and a screen 3407. The present
invention may be applied to the liquid crystal display device 3403. Fig.
28F shows a front projector which is conposed of a main body 3501, a light
source 3502, a liquid crystal display device 3503, an optical system 3504
and a screen 3505. The present invention nmay be applied to the liquid
crystal display device 3503. 25 As descri bed above, the application range
of the present invention is extrenely wide, and nay be applied to electric
equi pnents in all fields. A sem conductor device can be nade thinner,

i ghter weight, and be inparted with flexibility with the present
invention. In general, the process of manufacturing a 30 sem conductor
device is conplex if a substrate is made thinner, but the sem conductor

devi ce can be easily manufactured by using a suitable supporting nmateri al
only during nmanufacture in the present invention. It is possible to apply
t he present invention to sem conductor devices in which circuits such as
SO structure integrated circuits. active matrix liquid crystal display
devi ces, and active matrix EL display devices are fornmed on an insul ator.
Further. 43 insulation filns between wirings can be made thicker by using
the present invention, and parasitic capacitance generating between
wirings formed on different |ayers can be reduced. |In addition, the
probl em of maki ng conductive connections by form ng an opening portion in
an insulation film and the problemof wiring material heat resistance when
insulation filns
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s are fornmed thicker with a conventional structure are solved. 44 WHAT IS
CLAIMED I'S: 1. A nethod of manufacturing a sem conductor device conprising:
forming a first insulating filmover a first substrate; form ng at | east
first and second thin filmtransistors over the first insulating film
formng a second insulating filmover the first and second thin film
transistors; formng a wring and a first el ectrode over the second

i nsul ati [ ein the wiring is connected to the first thin film
P BegIEE P,

transi stor ou contact hole in the second insulating film and
the first el ectrode iséﬁgﬂgtecte to.the second thin film transistor
I

through a second conts TRAYIAGHHINE 3 3TN GORGVSE JEYiSE SPRPHINEDr i ng a

third insul atifagninglamievigbulbiig SR¢6NS a MsWudldqag film the wiring, and the
first electrode; formng a third contact hole for reaching the first

el ectrode in tiHENg;at deast st aadiseeprid thin fiborivinaigtass segothd fwsbiosulatiez t o a
surface gfj,fhe third insulating film renoving the first substrate;
formng a féurth contact hole for reaching the first thin filmtransistor

in the first fonsinpatseamdintuatideotin a@r thaReondl kst madairhekewstbie first
insulating fil Wherejn the second electrode is connected to the first
thin filmtradSTeNg2 YRINGHGH & Kt elselreds eushihsctecnasd imsulatipg filmgwheresur t h

| sul at | g iR 98 ek bd e PHIALLAGS ! HLAAL BREGREERR (Bt r ode;

and forming a fifth contact hole for reaching t secon ectrode in the
fourth iseepudainpuletifd Film, amdl thee fowishgtive is ecmedtesiutos theateeondiien eilm t he

second electrode comprises,alunm num. 2. A nethod according to claiml,

wher ei n tnﬁlgmgtgﬁﬁé%wst%?n%%%%%ép'il)ﬁf 1n %H’c%?‘ﬂ?ﬂ#‘&? at'%ﬁ{;?=an el ectronic device

sel ected fromfMangbabiRd GRORERE TG ovdr 8R! decBlPRulatife \éilh@l,eﬁle%@ﬁg,aan@ mobi | e
ahd a

conputer, a_goggle type display, a rear projector, front “projector.
45 3. A ﬂﬁﬁf@ﬁgﬁ%ﬁﬁﬁdi ng to claiml, wherein the sem conductor device is an

forming a third contact hole for reaching the first electrode in the third
insulating film;

bonding a second substrate to a surface of the third insulating film;

removing the first substrate;

forming a fourth contact hole for reaching the first thin film transistor in the
first insulating film;

forming a second electrode below the first insulating film, wherein the second
electrode is connected to the first thin film transistor through the fourth contact hole;

forming a fourth insulating film below the first insulating film and the second
electrode; and

forming a fifth contact hole for reaching the second electrode in the fourth
insulating film; and

removing the second substrate,

wherein the second electrode comprises aluminum.

2. A method according to claim 1, wherein the semiconductor device is
incorporated into an electronic device selected from the group consisting: a cell phone,
a video camera, a mobile computer, a goggle type display, a rear projector, and a front

projector.
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active matrix liquid crystal display device. 4. A nethod according to claim
1, wherein the sem conductor device is an EL display device. 5 A nethod
according to claim1l1, wherein in the step of bonding the second substrate
to the surface of the third insulating film the bonding is established by
one or nore bonding portions of a bonding |layer. 6. A nethod of

manuf acturing a sem conduct or device conprising: formng first and second
thin filmdevices, the nethod of formng the first and second thin film
devi ces, each conprising: formng a first insulating filmover a first

substrate; form ng AtmdtB@shcdbidigg tPOGinS ¢CRNGketh skl BhiidnsdsiRrisapver the
first insulatin film formn second insulating filmover the first and

a
second t HMHVE R %h%ﬁéicg&tswrléésp?abf@i@wﬁcng awiring and a first electrode over
the second insulating film wherein the wiring is connected to the first
thin filmtransistor through a first contact hole in the second insulating
film and the 4.ir stAehebdd aderdise @osmact eahérgint the sefendudidt devidelighin
transi stgé throu%h a second contact hole in the second insulating film
form ng &k fiPRYURYEFating film over the second insulating film the
wiring, and the first electrode; formng a third contact hole for reaching
the first electrode in the third insulating film bonding a second
substrate to &-:surfAcretbdd taheprdimgrd ¢laisullatwhregeifiiihnthe stgnof ibogdihpehd i r st

substrate, form a fourth.contgct hqle for reaching the first thip film
Cransi ot oF< Shareid o B¢ i aF ﬁ}?gthff IAfula e 'tha%an%leéaﬁast@ﬂ@gﬁ] ode

bel ow t héyyfdne st ﬂ&@%rﬂiiﬁg\ﬁorftibh%féﬂﬁﬁ{d%g\lay&@ second electrode is connected
to the first thin filmtransistor through the fourth contact hole; formng

a fourth insulating filmbelow the first insulating filmand the second
o eetrode o 10 eol L SomAC IOl LR AGRERLR0, ey secopd electrode
the first thifofihgnfideeindsetondithi Slacoadcdshite hbdhod e @Eng ehd hdt adde fifth
second thin film devices, each comprising;
forming a first insulating film over a first substrate;
forming at least first and second thin film transistors over the first insulating
film;
forming a second insulating film over the first and second thin film transistors;
forming a wiring and a first electrode over the second insulating film, wherein
the wiring is connected to the first thin film transistor through a first contact hole in the
second insulating film, and the first electrode is connected to the second thin film
transistor through a second contact hole in the second insulating film;
forming a third insulating film over the second insulating film, the wiring, and
the first electrode;
forming a third contact hole for reaching the first electrode in the third
insulating film;
bonding a second substrate to a surface of the third insulating film;
removing the first substrate;
forming a fourth contact hole for reaching the first thin film transistor in the

first insulating film;
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contact hole of the first thin filmdevice is opposed to the third contact
hole of the second thin filmdevice, wherein a conductive connection is
made in the third and fifth contact hol es opposed to each other, and
wherein the second el ectrode conprises alumnum 7. A method according to
claim6, wherein the sem conductor device is incorporated into an

el ectronic device selected fromthe group consisting: a cell phone, a

vi deo caner a, nobi | e cogp ter, a goggle type display, a rear projector,
and a front ploSPHEE Hrecond elechipdnBelowcde fustigsuleating Gintm whergindhe sesonse

sem condugbQfoddevédifels ?dqthe"ﬁ%tm% % 1AL trrérﬁmltdrqﬂfoq%ﬁ: c]ﬁ FeSth Rl gbrﬁ%t%l device. 9.

A net hod according to c ailmeo erein e semc ctor dévieceis an EL
di spl ay devi ceformitng aAfovethhiosil atirgofibhh hglotwothe! faistrinSulatidye fith rintinhé keosd ep of
bondi ng tE » gecond substrate to the surface of the third insulating film
t he bondi A§"i%“est abl i shed by one or nore bonding portions of a bonding

layer. 11. A nehheg 2¢q0r ol tiplClks fea@hmghﬁé %hébn% ae&%%tlhvﬁe%éﬁﬁ i's
formed in the third and fifth contact hol és. . A met hod

nmanuf act UPSUing [deri conduct or devi ce conpr|S|ng fornlng flrst, second,

and third thi d of formng the first, second, and
third thin fi Ir}ﬁ%fngllmﬁggés/ge%grz% Frater‘?s(fng formng a first i nsul ating film

over a first Shmbsmrgaheﬁrsft eiifNg Rbideaashe §dct’)§d tham €105 RIePRE sb Ia tifd fi
transistors ov i rst |nsulat|ng film ornlng a second insul ating
1

film overoptte! ‘?lPé{} taﬁéirﬁte@ﬁhﬁ ™ leiicri iF pppespdsiosthe third cpetast hgje #fvhe i ng and
a first ebeghiRds V&l id-ne second insulating film wherein the wiri ng is
connected to the first thin filmtransistor through a first contact hole in
t he secoﬁwmmwbaduqugefcomrmctlamct rhinke ihiths thiel edtfifddeontst boRBepi@dd to t he
second t hi { (%ransistor t hrough a second contact hole in the second

i nsul at i ﬁ%r}\"‘?h rmng a third insulating filmover the second insulating

film thevhetdin 0@ scadtl eledidbichSibrifdsatihRfg;. formng a third contact hole
for reaching the first electrode in the third insulating film
7. A method according to claim 6, wherein the semiconductor device is
incorporated into an electronic device selected from the group consisting: a cell phone,
a video camera, a mobile computer, a goggle type display, a rear projector, and a front

projector.

8. A method according to claim 6, wherein the semiconductor device is an

active matrix liquid crystal display device.

9. A method according to claim 6, wherein the semiconductor device is an

EL display device.
10. A method according to claim 6, wherein in the step of bonding the
second substrate to the surface of the third insulating film, the bonding is established

by one or more bonding portions of a bonding layer.

11. A method according to claim 6, wherein a conductive paste is formed in

the third and fifth contact holes.

47



bondi ng a second substrate to a surface of the third insulating film
renmoving the first substrate; formng a fourth contact hole for reaching
the first thin filmtransistor in the first insulating film formng a
second el ectrode below the first insulating film wherein the second

el ectrode is connected to the first thin filmtransistor through the fourth
contact hole; formng a fourth insulating filmbelow the first insulating
filmand the second electrode; formng a fifth contact hole for reaching

t he second electrode in the fourth insulating film renoving the second

substrate; bongj ng i ' i ' t he: thin film
device so that the %?I%Etﬁéd ?:%rﬁ%@cf?awé{]@ g&{tcﬁgd"%c??rs#g{cai%ﬁ&? ﬂflkg'devi ceis
opposed to t hefotthingdfichricaatd, hod ehiod thihefiins dedod, the mefhiol fdexhing, thand 48

bonding the third thin film.gdevice to the second thin film device so that
the thi rfgrS%B?ﬁOH ’tarﬁéﬁlédgfmlﬁﬂ‘@ ‘fl"HicF%I peh PP evi ce is opposed to the

fifth contact faghmgQffikt@sud@EORmEn bhiih fidst fovdeNkce, wherein a conductive
connection is made in the third and fifth contact hol es opposed to each

ot her, and whdpahmgtdideast diosicang| sseond then ddmprrarsesoralowmi thenfirst Bisulatingt hod
accordi Ng: k0 claim12, wherein the sem conductor device is incorporated
into an el éctronic device sel ected fromthe group consisting: a cell phone,

a video caner gorraingetehdCiasMtiRY filnfoGRIBE Arst MikBsedbaditay fild tfafdktofl 0j ect or,
and a front projector, 14. A nethod according to claim 12, wherein the

sem conduct or T@EYNEE Wiingandaic fifsh slentiedd qvarithribasond yaubatingitdph aictrdvi ce.
e e e A
of bondi secdndeinsgetgndilinybsd tiad drdtaeledudsuis frvarecddd tdehet Sicoad ithiaufilat i ng
(11 LngBendng L, establl shed, b e, or s honding por( ons of 2
paste is formggimihg atthRd ikl Rin@ T ¥ IhE QHAG inddQHBS film, the wiring, and
the first electrode;
forming a third contact hole for reaching the first electrode in the third
msulating film;
bonding a second substrate to a surface of the third insulating film;
removing the first substrate;
forming a fourth contact hole for reaching the first thin film transistor in the
first insulating film;
forming a second electrode below the first insulating film, wherein the second
electrode is connected to the first thin film transistor through the fourth contact hole;
forming a fourth insulating film below the first insulating film and the second
electrode;
forming a fifth contact hole for reaching the second electrode in the fourth
insulating film;
removing the second substrate;
bonding the first thin film device to the second thin film device so that the fifth
contact hole of the first thin film device is opposed to the third contact hole of the

second thin film device, and
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bonding the third thin film device to the second thin film device so that the
third contact hole of the third thin film device is opposed to the fifth contact hole of the

second thin film device,

wherein a conductive connection is made in the third and fifth contact holes opposed to

each other, and

wherein the second electrode comprises aluminum.

3. A method according to claim 12, wherein the semiconductor device is
incorporated into an electronic device selected from the group consisting: a cell phone,
a video camera, a mobile computer, a goggle type display, a rear projector, and a front

projector.

14, A method according to claim 12, wherein the semiconductor device is

an active matrix liquid crystal display device.

15. A method according to claim 12, wherein the semiconductor device is

an EL display device.

16. A method according to claim 12, wherein in the step of bonding the
second substrate to the surface of the third insulating film, the bonding is established

by one or more bonding portions of a bonding layer.

17. A method according to claim 12, wherein a conductive paste is formed

in the third and fifth contact holes.
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