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
met hod of manufacturing a sem-conductor device, and in particular, it
relates to a method of manufacturing a thin, flexible (having a flexible
property) sem conductor device. Further, the present invention relates to a

met hod of sEEAEYNBUPAGI: DEVICIARRD VRDPEFMUTURING SE0EHBI YN IGEN
W rings forrre on differing layers through insulating films. Note that the

term sem conductor device in this specification io indicates general

devi ces which function bypWdddrRbOSSEFEANNEERTIGOPerties, and that in
particular, the present invention can be suitably applied to integrated
circuitsl lPswldgfélleémtlgn having SO (silicon on insulator) structures in
which a sem C’Fﬂ% d]?r%ée]% 1A\/§Xt%n dePards Q6 TafleiBu Qf'mahm&hﬁﬁfﬁ sethRo@flcloy GePRE T T X
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transi st PP t'ot ed"'si ng 'SeRicon
one el enﬁﬂﬁaﬁg pmaﬁ@uaﬁacﬂnemtcﬁ is gmiaraasi witweangziringe mwed on défehag &aysTs

resistors, aC| S |n this spe i cation i on of
t he Rel a gﬁr‘?‘s H!Eﬁ’aﬁ\i(gmglﬁ& tﬁ? %mhg?rﬂlﬁgn uecg%n *$Rav m tﬁls %%a%c%t?)&ct ures
in whigg hmﬂﬁ:ﬁle@%ﬂﬁ#&t@{t de1de§y&ﬁc31 funetionf By neliziog sanlcbnfthmloatpmpeews,sanda&abme ki nd
of sem conduct or. devi ce, gsm bI to hg\{ | i tt%? rasi ﬁ

capaci ta%@culéfnglet%eﬁa‘i/’é‘vﬁ‘it’é’ﬁ CB'E Fé’f‘lt%’ &Rl o e gy ]ﬁ% §élﬁ‘in§8 T

| ayers ORaiMlsSORIMicon JA@sdIMPS sthictsRElit ezrncbh(‘at QideMueer jageran faated\oa amt rix

l'iquid crystal display device, 25 Structures in which a su rate on which
thin filmeelandpeedresmptrigpipiderastpl hisply aceﬁéwt‘éf&d “Wt‘@ﬁqﬁ‘a TEPEREht s of

pi xel s (gﬁrsﬁ Ofonﬁétiv@nmﬁ#iQSELadlﬁ:)lay abdca, aHPShe adke. O’thl\ﬁ'ﬁrﬁlhtlﬂxﬂ fil@ppegiag
el ectrod formed (opposing substrat e% are joined é d) ﬁ{%%“ d, cr. stal S
e

are i A etndisgtesian AlegfayPih SEVige FORHBING b SR SHlEY tfﬁP%S‘ﬁfr g7d 4

matri X | L Ghat¥%s ik fﬂhﬁ Bhéi)ét oy &:%Semméfrhefrd/f@lah@ﬂﬁt appkite dudtoad Wﬁ‘u{gqul d
crystals can be control for each single pixel by the TFTs 30 forned on a

trans pareimdusfeﬂﬁslwﬁ%ée%%ﬁr and capagiiive clemenisia iy Sceifigeiave matrix 1iquid
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 deWéscoption & thinBamtedsirbne type of semiconductor device. Active

Tt r éghh'xég%'gt% %Yrc&{ Vﬁs(f 1BRAYEs ﬂaﬁﬁ%'ﬁ?{%ﬁﬁahf&s%%ﬁbh%nﬁéonﬁﬁét@[ fabrsiae 1

sandw ectrodes an electric current flows, thereby
causi ng Fdrgletl dnoarbelsulator cxist as one kind of semiconductor device. It is possible to have

little parasitic capacitance, and to have high operation speed, by forming semiconductor
layers on insulators.
One type of semiconductor device is an active matrix liquid crystal display device.
25 Structures in which a substrate on which thin film transistors (TFTs) are formed and used as
switching elements of pixels (TFT formation substrate), and a substraie 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 TFTs
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 displajdevices are known as one type of semiconductor

device. Active matrix EL display devices have a structure in which an EL material is
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emtted. The electric current flowng in the EL material can be controlled
for each single pixel by using a plurality of pixel transistors, and
therefore an image is clear. The level of integration for these types of
sem conductor devices is increased and 5 becoming mnute. Parasitic
capaci tance which is generated between wirings of a sem conductor device
| eads to ndwichp¢bdvgeratwoprlopades, hohardelbayis curaend fible, Shétredesusinpilight ®peed

operation a -el i£.Signa opagatjon.. There are two types of
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t he same piagléry,usmgd phuvelitywhipodel irmnsiyensnat ddrdiet\weenam it crgs f or med on
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is increased, [he Ui sTaRiEEHaP fekies PIPRY ST PYUPITRRAUSIHPT tdicess ipiacicaspd rand
beconess stgbinérg, ntihewebyParattice agpargaidie whadhasd tdeber@RRABLMARE Byirlhs | J¥IS May
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di f f er entSPEYEPL: PR MYUGH Sadene bgtrsen iltings feemed phukesano layarn japrapeenent

in the ovefighls denée@aativwen henels timdihh BeOLHAAL X R{uﬁgﬁé{ hﬁﬁiati&hﬁfn% are

met hods such -maﬁi ng insulation filnms thicker a reasing the distance
bet weel? wi r i nS@ theglsHel fi ingeraHem inincenssed; thesdinansenkpteicdnowirthice ferstedi an the

const ant , said 19§ Bkcdnfes shRABE endrdly RBLASHS i | & ARG G G NRY:AL ween
W rings for megi on ((::Ii ffSeSrent I ay(faHr%(s1 28 th% ou h?agﬁﬁi%%%a?(%bnwjlﬂ%h?%\%ver,
i f the i iBaYesp dyferent fves ipgelsT ihiediasrthe parentinepacitinge betwesn Wiririge fomed or e
di f1icul torf Mel QR I3 OPRAINBY, BRM itnkegﬂnfoﬂ ENE o Q@Hbgst hﬁ) the L0 {:060f d8F 4O
make a conductive connection between wrings, but“there are afso"cases in
whi ch pr oBrgssevemgt haygss. c dwohecing vbe |nayssits fapaabdchyisputs eeneanged foerween

exanpl "8 f ! i NS t . ning.,portign r being unable to
cnour o s CUrEy Ll By bR L ER, Bhodeli AR P ER B sdd e BrEPaTE
beconi ng ihakgeveratiintepration levsluifalld smiddnkdngohdeviceg | ow di el ectric constants

have a |ikeli roblens rel ating t.o fil ual.ity, such as
resi stance to 'lﬂlgge?a r%ﬁng%%‘éi%%@a ﬁa?(ln ,m%{lrll%oﬁgﬂﬁigé%@fﬂ F%@"ﬁ%ﬁf‘%ﬁ? C@Sﬁ%"r‘feas
di mensi ornwiweshamgiegs.dud tsingishivion flios haexgnplos, dzlechRughhsdependedd: wpon
t he etchi ondi tions, the hale dianeter may beco | grger..to o
appr oxi mar'zél %ﬁ%} tIrﬂg r%r%%lrc SPRGEACY el e Ecﬁveﬁ%\%ﬁiﬂ%ﬁj‘%‘é@e@l 8‘& di“%erﬁ%te]&?erénd
t her e mthroBgh be inkataige film. | Bowevirnyf thbénsoleinalfiimlieviele efickdd! @ef abi edlyof
the semc ndﬁcb&or devi cg. éﬂ addition, there iis a nmethod in which the
formati or o5t det OGP &S SHAGHELR {PEm) Ay peaing RoglpT B the dpstatign ke ifiardeide i s
changed. rrflte Acods&iv@tdonfdctibh betweah RGFiAke BuCintRUirt Slso Rads MY whiOpiba¥gkS of
wi rings for mnaki r&g t he conductive connection between el enents, béctﬁosg gate
P14 v

transi st cﬂl%h % he BtF‘_feoW' 18 TRHmed DYoFP Ut R PO A APl P erkin g inibe dasi
layer; fiopstink Pottloal bPBeidg unable to ensure a sufficient film thickness, with the resistance

25 therefore becoming large. Further, insulation films having low dielectric constants have a
likelihood 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 upon the etching conditions, the hole diameter may become
larger to approximately 1 gm for a case in which a 1 #m 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 eclements, by top gate

transistors, the following order of formation is normally used: active layer; first insulation
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film(gate insulation film; first conductive |ayer (gate el ectrode);
second insulation film(first interlayer insulating filn,; second
conductive layer (first wiring); third insulation film (second interlayer
insulating filnm; and third conductive |ayer (second wiring). If the
structure is changed to the followng: first conductive | ayer (second

Wi ring); fil® (gite msulatiemﬁanj Girst Condac(ivolaper (gm:ehiaomodema;uhﬁluhmla‘tiiohmﬂm (astive

| ayer; |o film (gate ., insu atl onducti ve

| ayer (QS@QP%&Q Pl[”ﬁi’ Sacé'%sﬁ?“élﬂ“ﬁtb‘f? :laiyle?n ’fSI r“’s‘??‘g}r ﬁg‘é‘fllﬁ opnEkt at i ng
fi | m; afsbcod md:rlaymdnmﬂatmg flllrayaﬁd (Hitd @hdirdtive Mg k: (stddan wikigz)di st ance bet ween
the first wri and t he. secon é\rﬁ’%beco s large, and the parasitic
capaci t ance géﬂg\ﬁaﬁtﬁ“ﬁt@‘ Be‘ﬁ\%%eﬁ‘ Pr8e WPHITIGE hc%@“?‘é"&dééed (secondrAerigg)st ance
bet ween ffing ifidulfion Wlini (Gved pertionanS @AM ichige RSSO RSN MsAR bR £l '(gate case,

and problens relating to openjngs and the conductive connection_can
pr event ed®s? ”faHPBugfﬁ“)t FrEcondy FW“F%% rayef ofgalex slspirede): Hisy Ersulagiom rfily) l(ﬂfsf he

same secagtekiaier ind@ating filin)t B thirabbRIucEAS Ry (FRL %ﬁﬂn?é) vﬁ@d Beld et BalRRd the
fllmforrratql on tenperature of the subsequently forned active layer and the

ther mal R&GFFHVIHE pd H5erstnsr eirge bpeqresstierge. avg dhd RarsiicmasecipecelBnegbeg  and

t he sanebgme@ﬁuﬁglv@rﬁggmtbqu%y@ be used by the former-and | atter cases.
For exanpl e, iis often used as a erlng material having a | ow
resi stifvity, BE}F distace dsrrn dbe firsh winsaand shq snwondimdring becamestlarbe imdéel i n

the |att@geCang pr(m(?érﬁ‘s ;éwﬁz eﬂahﬂlgg hig 1BPEGH aﬂcﬁf’% b&megfm &lnegd gg@&té& a

portion of a wiring, rms- W ring an ctrode are us
separ at eltifopglythe éﬁwdamcfer e?HGWé&/ ertlowdvyer, eeemwith thesgme secofd “@ﬁlw@ysth the

cont ai neg, i tiin Pngﬁnﬁp%lge el %Cftthgt%j(? Jxe%l% ?oq-ﬁlqgﬁﬁ i %?aYurg &% thd %ﬁcc}qgr(?@f and

stated above are recent bei ng use devices and
t her e ar éotgeduastse ﬂ&)’eh’akfé tltchfd;elpami taabvmodetvmpestutdmhnmc;edl inghttiees nasdbe nor e
fl exihl.e I 0 ortion of. the thic ness
seni cgﬁdﬁ%{do%éa eevfagﬁe ?l%{e% %aﬁﬁ'%kaggé%s 2 u?etdsbys (s PraendaRdeT faess uga Strate
nmay be memEnplbi Ahisrotien mecdesamﬂ@mwml hdvéngpo tdva bdsatidiey i bae it hdsivtake and
| i ghter. E'Q slow {tcg net{gubst ra e |t made thinner, then manufacturing
beconmes drff Qur due 08¢ b T8I hieﬁa §%51 i t hogr aphy processes caused by
war pi ng of th®osuhst wathin ttidspevgficmion,f acd defrede araobwmdmsdfraax/@m@raeﬂk&genﬁ@r e
easily occurri u ransportation of the subtrate Ali flexible
di spl ay H’é’iﬁ%8”‘%5!‘?%8&%3’??&1’55&58?%@?& %’Fo‘i?f“&"ﬁﬂe“tcﬁat AVEEHi @Bﬁaﬁgt“ﬁfln%léﬁ/l ce
can beomamufyacénisiiael eithia thd’ﬁﬁﬁlpﬁdgﬁﬂtje pl astic substrate 30 or the like, but
this has not yet. be(?n ac%ﬁ |§hed due to problens such as the heat

fegor ix-

resi stance oP°“Bicq8 B dhosg jatebpbove 45k resRdY beiperised &hpegtable

el ectri Cd@mdsess;wnt:l sherlileh, aECHER! Re PERARAYAS hARe A RHEAE B fcesThBAR! Beta) aRE
performed for the parasitic capacitance which is generat ed between

Wi rings F@F%@&Xl@ﬁ?u 'eri & BIYPeI Ry e T8¢ rpiQsuRittion of theulhipkness ofia yamieqndpeipy

bei ng abligviéDisUhE 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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3 wring materials having a |l ow thermal resistance, such as A, which have
not been able to be wused. SUMVARY OF THE | 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
manuf acturing, and then renoving the substrate. First, a thin filmdevice
is formed. on a first substrate, and then a second substrate is bonded. In
this staVEngmpacraly kaving doyelereal resistance, weh aedh vhieh fidve oot bednsibleat deand

t he secopgddsubstrate. The first substrate is then | o 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 Wm{{@ .'.rgnqvgmqﬁﬁtive | ayer so as to
contact the thin filmdevice Through tfie openrng portion, is perforned,
and the seconkhesaputers g thesprasend inventorechnsidered ddnéthahof mantfheuphies et

i nventi (S 1 econd. substrate are, 15 bonded by
coat i ngofgﬁ1 ggﬁgés io\l;/le5 isﬁygﬁrf)‘“{)%%g%ﬂ%f Eﬁ%ﬁﬁ%gtnéesfsﬁan\?\%ﬁ% H%Eh&nY ﬁfrﬁngtplcﬁ\rﬁgvi ce
is not mhawfeturingl ted tdeni reslbyingahe adisasicy eFirg, apphifds doi@ paoimnomh t he
regi ons 4 i t hin _fil evice i s t forned, and qQther portions
are t enp%%a%ﬁ%ﬂ?’esri%r ttzlillmr11 ed° eﬁ%?c{r? 1933%%&1% P P’é‘i}a%s u}fhtm%léta(ﬁ ¢ 8%“ 3‘6‘}1 SEViFE

mat er i alexisthbctseeonit imstubstiee cad thbuscoddsiubytrdde rEHROVAE shystaut td tegn t he

bonded. portions. 20 The.thjn fi.l mdevice s al retai ned on one of the
subst foatrggxgﬁd?%ﬁgmg%%@"hﬁlnﬁSEVIC%’fCtW‘aI t Eﬁcglﬁ g‘ﬁﬁgﬁtﬁ HOCPEHPE P8 1 at es
are peelfedreatiiing thet thén find desioe tdiginéd 6 theSebsildr @abgrand fobhed, SeaqRekssipstrat e
may be thick, and. sulstrates having sufficient strength can be used. In

addi t1 oPOTERYRE BB ASIPTBING S RAPRIHYC AHAT BSOS ihe ARG ateopEauEh

resul ti rie openinggiorfidi@is prafothes hibd theisScoRd S¥bstral iFhidMeniRei he back surface of
t he substrat ri.ng supstrate transportation in display devices such as

d S
active matri " PAGHPY 18ris Prseri BYANHYN. db¢ fiesk Substateaand; the Seaopd isubstmatedire pl ay

devi cas ban€edbE dbiSiRgQh AP 4 F@Ht@ﬁ'@feg@&%@kﬂ%hi&&la{ei thih RNdedifl § prcomes
a problem The substrates used fTor support during manufacture are renoved

i f the dBEYE mAlKBRILTLY Haidiraive iy eonlied (ke aortion of threrogfass én e the dbhem i s
al so r esvRYice 30ndiToRedi Eﬁc?&he%ﬁc% A 8 Bf%ﬁ%?regﬁﬂ?gfﬁfixgé gﬁﬂte'rigi QEQ t ][‘e
e abov (0]

obverse and reverse sides o the thin filmdevice i e et ho

manuf act3aV&cpes Histve prateriab s elhgrssconshaibptztpean thus hesilyttisepmosed be caipipti ed t o
a three tgd poASH phidbnPackage and the like. Further, there is also another
invention in _which a second wiring is forned in the side opposite to a
first20m ri ng ThE tHn fdmrdegicetin alivpyacetiived pmyes of tf tsebsthes if thg:abave methby e

| ayer;

af habStacture 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, little 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 is 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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4 insulation film(gate insulation film; a first conductive |ayer (gate

el ectrode); a second insulation film(first interlayer insulating fllrr)
and a second conductive layer (first wiring), 1in 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 izwtdind Bm (mud asietiof ifiim);( gdre consludtive lraynerf (ghte) elearod e ansktcond

duct i first .
it er | ayar FRUR URBLE RS GABhand gl b n oty Sr Ry i (et Niippng)
are fornedrddNot Hamblat a strmotulrﬂ & dpeealfzed dhiwiiich:t i €irdt @onUBEVE I&yek qye0nd

i ndi cate aye a sem onduc or fiLlmcontain a channel
regi on, %Vlﬁo‘%} %eﬁrrsg rg%ﬁon i MUY 30‘58&18%1 atr,gar%lgpt R 38%?%%%}' ?aﬁ‘c%econcp
gener atse dnsnbitioe efilmt (@tef Ik slation Iﬁlhﬂ}} a8ebohi o8 QEBRE 1Wef (R cROUBER); 4Qnikeduced

by the ab Sstruct are formed after formng the active
| ayer . Sr’f'g"’ll igp (ﬁ “rtﬁjpaﬁeﬁ 189\‘7‘1? fglg’jnﬁ@ 3 Bk egpductiye tapen G |Wér BY A ed.
Two substfdsmtees o tuSteﬁh this SpBEfipftRSSME térity &itfve Qyel MARLESE 14Qr E&RbIsE@of Ni S
type of struct Athin filmdevice is formed on the first substrate,

o
and t he ?é&‘&ﬁ&n‘i tf’rl’aﬂtcé?“iaglmﬂ)%ﬁ%aeltfegl%él SOWCE &%i0To ANdvh i@ TeEent hin film

devi ce is for pesitid Repacithick oShdinikl Bb&cks t&&ir’é%‘ﬁ@‘h&‘ﬁie%@c&d%ﬁlﬂg@ax?b'@h as
mechani cal r({ ndi ng or chem cal 81 inding, with the thin | m device

suppor]’c"edi‘;’ddlf"le bethe @besPlaGlyEs pad e WiHBsRe @Wﬁﬁ&é@oﬁﬂlﬂgﬁi@ acHVplaypl mAdevi ce
i's EXDOMrWﬂ%lﬁQQIOW fe§ibtaRdS e Al bR rdf6APL&ded and therefore wirings are
formed. Wrings can therefore be fornmed, on the top and bottom si des of
the active |ayd. Subsisaies pie Wisicn the rapssh iroeticnr & prolerniel rebize s ftipes of
substr at g,; GRSES Al MinMRic ar, r ases
in which top gate t}an5| sf%?igiﬁé&?%ﬁ% @(?gér%%%gg@ltemaﬁd f[r% &%&} u%&ﬁ?@ 1gNote
that t hebordadniobthet wrfagaa which the Ithint filanslesicoris iferdiedat @be dirgthiubsttdtd ris
transi,st r ate

ol ot ' sae g ARG A AELN G bRl il G R LANET, RE B

Fur t her mdegge bypﬂodpdnqmgtha &eoqmdgsutetratean%esﬁaack sixfdch eoff u‘he shinsfilas tdeaitce is and

then for ri-ngs onthe bot i de.of the act

transi st g}r( ﬁ r}g%hgglrn%ss ugsq P OHg AL t?‘?ﬁi({rﬁ?”ém@gﬁrebf@r@?ci’usw F’éﬁ CQ? ter
renovi ng thehéofel bs tforsuzldsdnr dlice foppad/ bdem t didds dthehenmniué datedr | Ogses netwidech of

t he pres i.nvent this case, parasit aci t ance .bet wee irst
Wi ring ? Slrlsrlrséto Son O%e%%? F‘B%@HS&@&%‘FC’ E?‘FSS ﬁlc‘f"“\(ilé%? Q8 FAtG AN R A &FP?(LQ can
be reduc aﬁti cdsps mdzdlutll mp gatd tigndisidrd &8 femmedaan IijsﬁlﬁIa@l@ strictaredel Nogl thgnhég
manner u trodethouhit s.not 30 possible with a

convent i eﬁ‘&l 0%8& ﬁ‘ﬁ § Inéttr?lﬁbsﬁir“é‘gcqt?? Ba‘\cp‘abrb@@h%‘@%ﬁrt‘% gﬁ:g QALY [agY if he
present ifantedtinon layeh@egkhod ghoreleiodt aat W wigng, aisS@vaondeigt Qr, deiice

conprises the steps of: formng a thin filmdevice on a first substrat e;
SpecL 1021!:101'1

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 electrode 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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bondi ng a second substrate to the surface of the first substrate on which
the 5 thin filmdevice is forned; renoving the first substrate, |eaving the
thin filmdevice on the second substrate; form ng an opening portion for
reaching the thin fil mdevice retained on the 5 second substrate; and
cutting the second substrate so that the bonding portion of thin film

devi ce an{in filipdesdieegnérawdst rate is removed, and renoving the second

substrate. | n accordapcs W a f ent. invention, the
nmet hod for manufacturin hggfél?npg%% (¢t 281% ﬁlceﬁlcorrprl i i e Spode . 10

form ng aSUWhE#esf i | m device on a first substrate bondi ng a second substrate

formod; removi ng t o FrEer SEBE Rt RERNEP sheoRin FiR Prvich GbARITORE e

second Suissendatudstratg;sinflor i ng an openi ng portion for reaching the thin film
device retained on t cond strate and. fo st .one conductive
| ayer contacting thenﬁ%s[ﬁ ?ecplﬁqsﬂg’ fr& o that e GRo 1%“38%‘?1??1‘&“&8%?‘?&?‘3 2@Ad
cutting tthesseodsubstubsd reaioeed; and batoviiethbendhdgibpediti on of the thin film

i is renoved, and renoving the second

device and thIe geco%% sub‘iﬁratﬁ‘1

substrat e. fin AECEEPHaNKER \GOHen f5PFRE r Ofa diife Present {ventiie siéat methoéntoron,
t he net hadaﬂtﬁactumﬁ‘e&ﬁ&dmﬂhﬁ& @vERRTomPRIGhDiepd@Yl Ce conprises the steps
of : fO{m ng a thin f| |.m devi glipon a first substrate; coating regions in

whi ch the thin fil dPEREeaLhipdiipserigeion afisst segitales in which the thin film

device is not form@dndingpadeasl Yubbiatkss s%frfaéeeé‘ﬁtthetﬁ’x‘ﬁ sh¥ :?ﬁ?c of vaghest ves,
and 25 bgwﬁlﬁlqa second substrate to the surface of the first substrate on

whi ch t hé VIShIHEmEE i s formed: renoving the first substrate,
| eaving the thin fikmyeayise @ Eltb%u%c@éadl guﬁl%tthglt ﬁimfcﬁwﬂe“cg] s 9@§

portion for reaching the thin filmdevice rétaline secon
substrat & beifFs cut t ng the second substrate so that the regions coated with

adhesiye are renmovegming an opening portion 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
cufting 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 fitm 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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In accordance with another aspect of the present invention, the nethod for
manuf'acturing a sem conduct or device conprises the steps of: 6 coating
regions in which the thin filmdevice is forned, and regions in which the
thin filmdevice is not formed, separately by using at |east two types of
adhesives, and bonding a second substrate to the thin filmdevice forned
on the first substqoatieg regemsn myichitbe fhix §im dedisd isdbened, s iegpnt hewhizhn fil m

device o C s _ e; i an_openin ortian for reaching
the. ¢ i noip i, GECARLCR, BUPRKERY Cocpl Bl 89 ufe S0RRY Mo RiFeh f isBiyhgnd

| east onkeondongdusetindesubstyage todtbe thare filom detideefotirdrorf the frsdeMistrgte; t hr ough t he
openi ng portion; and cutting.the secondg substrate so that the regions
coated with adhesi'Vear tihﬁgﬁlréﬂﬁ\}%g atey ﬂsaﬁ%o&‘ﬂaﬁ&fgb%ﬁ&‘t fFVitsoPhdhe g%‘ﬁ?é‘ét of

t he pressbstritetventi on, the nethod for manufacturing a sem conductor device
conprises the ste% of : formn t thin filmdevice on one surface of

a fir 1 de }
a first substrate; E%Tgiaﬁlqu‘?mﬂgﬁ’ﬂftf?lé‘ I {93FM0g iendhyy ihn deemeptaipgdros them

devi ce t@condabeiide,sinastoraing;at 1428t HRNEinAGctivB8afehichnthdlo® ME dlilgiiseroRd thin
fil mdevice ponded to the second substrate to the first thin film device

formed oHFQURR e GPERIng BREIOPANE  renmpving the first substrate, |eaving the

first thin film dexise 08 Jebénd eeRRaeSIPRa Melregfddt MoBQd ANORAMAY RRrLion
inthe first thin filmdevice retained on the second 20 substrate; and

cuttihy TRESecond substrate so that the bonding portion of the thin film
or the second hétoRiahtd M#IEVirether 8fdfed: NEF %C%aeﬁul?fﬁieﬁﬁ&nl? ihe &%HBMEE& and
e

renoving only the second  substrate, |leaving the thin filmor t second
thin fil FrYERIEEE 3 srucrdreandeiorcompapRStibresieRs®bect of the present

invention, the netfgdntQ ﬁrst@ﬁnmtaltegﬁg Uk bﬂﬁgsr'i@%a?f[e&rg a%%%gt%e.devi ce

;
conprises the steps of” formng a first t i /i ce on ‘one surface of
a first substrat e;Paghallyibanding béidilitg oaa sévond fhin filne desacesie@onchndsitpstiatet m
devicg, to a secon hst - rhopdi i film on econd thin
filmdevice bondeg)cf?%m?ﬁfel_@?gggﬁ% &Shhggste% a%eﬁlploﬂ]tn%ge lf:?sbf);l{]eﬁi t?l’ ¥ PR gvi ce

f or med cwwbstrée foi thefirss s filmdeyic3®rmedo ihadirdt kebstiatest  substrate, | eaving the

thin filmdevice ‘}Qm%ﬁg %ﬁecﬂr%g sul?syrg eE [e%%i%-g the first thin film device on the second

subsjrate; _
forming an opening portion in the first thin film device retained on the second
20 substrate; and
cutting 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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formng at | east one conductive layer on the first thin filmdevice
retained on the second substrate; and cutting the second substrate so that
t he bondi ng 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
anot her a&fserd thi fif deyiew ga¢h the) seoendt subsirate saemevdiodnd emovimgrndateseéang a

sem Conduﬂbgtrratg,%ziﬁﬁgtﬁggﬂghﬁﬁ%r &Q%ecﬁ)@?% . dgvi{:e(,)r mng a first thin film

devi ce on one surface Irst su rate; coating locations in which the
thin film devibe aesaréanse wit dnotat | pecti of whd ghesenth énvichiion, f ilemdehsidc gordoes

not exi st I..N t |east. t t ypes of adhesives, and
bondi ng at ﬁ&?ﬁ% %erng gon;dgl%tgﬁ%l%fcﬁiCﬁnlﬁjflfer?ﬁ@eeﬁltf\’{x%é&to a second substrate;
bondi ngst he thi n fiforming atfthg tieddmdietiot on bhd sarthey bLefiBondeki;0 t he second

1o substrate to the_fj.rs hin.film ice forped on. the first substrate;
y S losh ol i WY WS R IdF R it mrelobionh & Bbichng

renmoving the first su
subst r at ethefthinrfilmgdeiceatves ntge iy deparatelynby being iar Bhst b Mydeks loMadR3¢ive€ and
retained l())rhdtnhealt?lec nd substrdathﬁe;f. anc[i s cutti ng the second substrate so
that a porti'8i¥ LPHNE 1 999 i TP demiee Lue 8359nd $4bstRates | m devi ce, and the
Isecond suEst rate iSle’ndh@Vtﬁd,thiﬁrfdml’ gmmi sjag?rfajndhmdtih@ dsei@@rwndeautlagﬁlé%&@ond .
eaving t t hi il.m ar. the seco thin fi] mdevice. In-accordance wt
anot he?o asé%&‘&ft%g%‘LFﬁ@tﬁP%§EH€EY1ﬁ%§HPF ?F}thFﬁIéStﬁBt?%W?for manuf acturing a
sem conduct or devi GemeORPr ths EfFrst BgbsEh@PIealfng A€ he! MAIdRidel 55 tend REdbnfii | M
devi ce onugne surface of a first substrate; coating locations in which the

thin fil nf"&A%®e exists, and locations in which the thin film device does

not exist, separat ebnidy aH%b&ﬁrégﬁ{Jor!ti@ﬁlﬁf the \MPst kMR GEm AevRERERhUPSH BREcond
bonding a thin filmor a secon hin filmdevice to a second substrate;

bondi ng tWES¥aERMi | m or the second thin fil mdevice bonded to the second

25 subgirate to theuyldsSthe s&oAd islibdiaftedd &8t { BoBRY o@Mhd Itﬁl?nmh& Sbr Y tgggornﬁtee;

removing the first substrate, leaving the first thinf evice on t
second subt filipedevicsy nthghatseong stubgite donemetddy andl aympving arthe thé setontihi n

film devi g8sitfL dNa BOhid fifn ?ﬁ?ﬁg&ﬁﬁ?’ﬁﬁ# flﬁ‘ltl 8ev;@nd 30 cutting the second

substrate so that a portion o m or 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 second 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 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

manufacturing a semiconductor device comprises the steps of:
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thin filmdevice, and the second substrate is renoved, and renoving only
the second substrate, leaving the thin filmor the second thin film
device. In accordance with another aspect of the present invention, the
met hod for rmanufacturing a sem conductor device conprises the steps of: 8
formng a first thin filmdevice on one surface of a first substrate,;
partial |y bondi ng &rminge fiist thinfilnadséeombnt binfack iof mfide vilsseratep a second
substrate; bonding,t. iR fi e secaopd thin filmdevice.bonded to
the second substr g%rgmﬁogﬁgl gfai él [sHt f%Enn‘]i-hjr}d ﬁp??n%qg%'\/fﬁ%led%f'lg? RS ﬂ“‘fﬁug SIIIEIQ?’st
substrate; and 5 chendimgythehibins Gbord thabsbndtidn Somt deavicet fhrmdbd nslitikgsepoid i on
of the thj i | the ..second .thin fi device, and the second substrate
is rem)vg%l",gg ;g{r%g}hg%\sltltﬁiél fglrllll f’ Vfcﬁgoréneeggﬂdﬁen@ﬁb@ﬁéﬁtee,an eaving the thin film
or thessecond t hi ncdiithgnhdeviond substragcsoahatahCieondingpoatiat sfahe aspEGh, Bfthd he
present ipventi. t he. nmet for nuf acturi ng, a sem cqonduct or devi ce
conpr i segg Oﬁ%tthslﬁgi E)%l Jé?‘.ce’ 3(5‘918%? wcRye g“%ﬁir?tg {s Eem°H94= iaPirf?i’é‘i’/‘P’é%mblﬁ ReCLt f ace
of a fir stbssaieskerdhethechiatfilngr iigcRtdm@ngin fiimvavizd. the thin fil m device
exists, and | gcations in which the thin filmdevice does not exist,
separat el y by usiCRYIHIe| B48: aqQfRer: 930St Of HEniEsepbdnvelign Bt dnsibed hin
Filmor aanefendng Asemicohdicde dbhee tomRiseeGeRdpsstbst rate; bonding the thin
filmor the second.thin film deyi ce bonded to _the second 15 substrate to

the fit¥st thin fil FATEARE LSt bl dryiqerns onpe pafacs 9ha fiFsFEbstiaiey cutting t he

second substrate Seodtiigloctify iniPiciOthelthd f1R fevide! dMistOfnd NRa8&&ARGhidhi N
filmdevice, and the second substrate is renoved, and renoving only the

second &bt Bim devigedaes diof paist penarately by gisingtie lasslcdiodtypes of FdbEsvdeside. | n

accor danggndihd AN ALABF 2 &2BEFthirPfilnh B&iRY §38Bonk RYiRALILON, the nethod for 20
manuf acturing a sem conductor device conprises the steps of: formng a

first thin film debprddngohech Blm facke eicoed fhin dilmsdayiter banded pathe seepnd
bondi NG Zudsitf t tﬂgrﬂrgﬁhﬁ flﬁﬁﬁg;'afietf(fiﬁr{édfohltlﬁ {8V ratrt]ézfaf}?isecond substrat e,

introducing liquid crystals between the rst thi m devi ce fornmed on

the first substratwtipgthetdseondnsubstiate gp tit atpgeeticgeefothd thini fiof, joF nhedevomk,
bonded t q.: 545U X d. cutti e first supstrate he
9’11;1 rfﬁrnsﬂgxqgé? an% [th% &%E)IKCP tsgbsér%%s{s H’, OVQCQ n%d’lta {E‘}_lnle()vtll'rﬁ rC]tIlB( Fhe SGCOI%C{]G

first thin filmdevice, e secon strate, & i 'mor
second t hibstrate] wadey the ¢hin Sidbmton dte secqarthindilmafeviche first substrate, the

Conh o ) TS L0 RSB 2P ORI T SR
| eavi ng wuheufabioring i kemioonduker dedancbnigtises the kteps 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;
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 second substrate, leaving the thin film or the second thin film
30 device.
In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
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
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30 device. In accordance wi th another aspect of the present invention, the
met hod for manufacturing a sem conductor device conprises the steps of:
forming a first thin filmdevice on one surface of a first substrate;
coating locations in which the thin filmdevice exists, and |ocations in
which 9 the thin filmdevice does not exist, separately by using at |east
two typethedhinddmedavicesdoegnet exiginstipagtedy bhiusing it lvasrtwa tgees ericddhdsives,fandm

devi ce tgoﬁir%]eflngggm Sre@‘g‘ﬁ‘ath{?nrﬁlhﬁ%%‘%??g?“'gh‘géqbgﬁ rystal between the

first thin fi vice forne rat€ and the thin film or
the second thin fiiniediwiigce liqhidadedal thetvdee thetfiohthin Silmubsidedbapedamd theut t i ng

the firsg t e fir, t hi film,devi he seco substrate, and
the.  thibrsF FP%?‘%% f%hdems%etchfé%éﬁ‘%‘hic’ﬁ e ko %\%lé‘eﬁ‘e‘%odte?‘ﬁ%:t E%P(%grtf’it R §°%he
first subpdsirde;endthe first thin filmdevice, the second substrate, and the

thin filmor the second,thin filmdevice s enoved, and r ving the ‘
second substrate, ﬁ%gtgl %Ha@trﬂesubﬁg}]e’ ?tfel tﬁﬁsbﬁhmt ﬁ%ﬂ ggvd‘b‘?’l(&het Tﬁcﬂ“cf?‘%ﬁﬁratg’oar@evi ce.
| n accor thanie filint dr theastdoad thiafint devicel Sethar € pefion iof vientiisoBubstrixe, metthad f or
manuf act yr i sem conduct or . devi ce .c rrises the steps of: _form ng. a thin
11 m devitih B S5HESTHE Goed upfirls, 25d B Fip 21 pabe 2r9009 BBy device is

pol ar i zatck@Red,idnthromhoding Ghakdcaad isﬁlfttr@ﬂe,alegvﬁ? tie SACanA of s sshd &Atif fiilondi ng

the polarization filmor the polarization plate bonded to the second
subst FAt %S the thin fil mdevice formed on the first substrate; renoving

the first submt b@ogdant€awithGarbobRr t &3pettf b MAPYIER ARehhibh, SBLOBL RPN at e;
20 form ng an opening .portion in the thin filmdevice retained on the

second 154nE 2 SSHiCOdRetPheE vVigssonwEssdhatienstolat e so that the bonding

portion of the polmfhiaghinmf fithidelice B obd'BicPO AfilsZabERRe;P! ate, and the
second substrate is renoved, and renoving only the second substrate,

| eavi ng t he pol ar i2Etallgnbending arpalgrizagen dilimz et aopelpiizetien pge|ta aceemdance
with apoifaerat@spect of the present invention, the nethod for manufacturing
a sem conductor device conprises the steps of: formng a thin filmdevice
on one face of a fliopdingdhh seledraiongdm ¢rathe pobwindiongplate pwinded wathicsacdndl m or

a pol ari gakd-Q0:th 2l En 8e8SRRed 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 rernovihg only the
second substrate, leaving 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
substraie;
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, leaving 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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substrate; 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

t he second substrate; formng at | east one conductive |ayer on the thin
filmdevice retained on the 10 second substrate; and cutting the second
subst r at ®cens subsirate;laedbondi ng portion of the polarization film or the

pol ari zati on pl at C te | . renqoving only
Phe " second subot r eI e AEe R RRR-SL B3 B LE: bandify BYEPn RaPe SPERAALE: on
pl at e. 5filmy cadko polanzéionipidic, andtthe secasp edtistraf it hengpcdsant removizgtdndnthet he
nmet hod f gr facturing, a_sem conduct or, device.conprises the steps of:
form ng éa%cgrhclmﬂlg%}ﬁ%?hl%’é’%ﬂ clée B%a%zr?gw gigné OBFheé)°¥alr1F%tf0nspH§§'t rate; coating

| ocati ®ns i n Imhiacdorddnee twitln dniother depéd eoexhes tesem dndeatad,i 8RS methoshtgh t he
thin fil martlzl11 vg ce does .not etxi t . separ.at eLQf/ bl%] g.si ng at |least two types of
adhesi ves; ?‘ncﬁ“n%ai?gﬂ%qnﬁiﬂcgr%gfc&ﬁo FPSA"T 5 ¥R %r a pol arization plate to a
second substrate; fbanidpaghihf@mpeiele b ahd Boe bi 4 Msosubkige;pol ari zation plate
bonded to the second. spbstrat,e o.the thin filmdevice forned on the first
substrate; renovi MF2HHe FFHIY B t?ﬁi%"thrtﬁ? ghin il \Aeige eRigtsy AchloFations i on

t he secofne tsH IR d@vise dod$ nbOdxid NG p@AteOPBN ufibg BpfeﬁétQﬂoii?%etshﬁ akidsfyek | dofd

device retained on. the éecond substrate; and cutting e second substrate

so thi? bPrduied tigryalmy e apqlangation Pltd thya serond §BbStBKE ar i zati on pl ate, and

the second substr ajg@ding the pBMAShiod T SNMY iRt RMoh L1RE RegaND e ubsiat e,
| eaving the polarization filmor the polarization plate. 20 I n accordance

wi t h anotuhgiFatatagbe thinfilm deviey ogmerd on thedisstisebsiratehe met hod for  nanuf act uri ng

a sem conduct or deyy I S Ofy. 0048, 10| i vi ce
on one face of a ? i fpgﬁnggggtfﬁlgtteg?ﬁsggtgi itleﬁdgﬁllgo%lgt{hg{n? I#lndé\}ﬁ%‘%echﬂtthéé K qu](ra\ film

devi ce eWP#fade; and, locations in which the thin filmdevice does not
SXi stysseparatel y fQMniHEia'ﬁgoop%}dnlgeﬁﬁ&or} \ﬂpltl{ey #65 5Rk d%gﬁg%lat\éﬁl%% o?lnt(ﬂ{: s_gé%lﬁondi ng
pol arization filmor~a polarrzation plate to a second substrate; bondi ng
t he pol asubsizaté;endfil m or the pol arization plate bonded to the second
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 second
substrate, leaving the polarization film 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 film device on one face of a first substrate;
coating locations in which the thin filin 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 film 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;
30 ' 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 second

substrate, leaving the polarization film or the polarization plate.
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substrate to the thin filmdevice formed on the first substrate; renoving
the first substrate, leaving the thin filmdevice on the second 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 subst r Bt écregdnspowédl, argierr esnsoti 0 bal presene igewting, teusdtiat dor

| eaving tguROhARL # 3k efndidclomilicd AhRLafk<ahl gn Plate. 11 In accordance

wi th another aspect of the present ent i on, € nethod for manufacturing
a seni conduct or defarwégoothpr filgedevideewnsine perfak of & Girstisuigtratet hi n fi | m devi ce

on one surface of ﬁl%“ﬁéﬁ&le%&?r%ﬁégﬁﬁ]éthik md;1 an electrode on the thin film
ordi n S

! !
device; s partially g a secon ublshf“rg €“to the thin filmdevice
fornmedson the fi r spartisijbsinditges scamet] substrmy tonghe thie fifrh dstics tdasiked ah ehe fireavi ng

the thin fi{mde\éi_ ce on the second substrate; form ng an opening portion

in the tﬁ‘llbﬁrtle’lanr’ll tlevice retained on the second io0 substrate; cutting the

second substrate semntdvatg thee fibondbsigt)Oedvinn tef tHikefilthidevitd lom ghevieeend and
t he seconq3 ]_su\lj_strate is renoved, and renoving the second substrate; and
forming dha oVerlapping a plurality of thin filmdevices fromthe thin film

devi ce obt ai ned i nfoa@@r sabsenind bbrtiohen Rhe @ariMme &dveRSretand dRkicN@cbdie
el ectr.ode {rormad on 15 the top and an el ectrode formed on the bottom of

the t P n3Y8°1'#fdevi ces conductive. In accordance with anot her aspect of the

present invention, citigy M8 he@d s@hstraPRUARGABINATthedoP€IH SARMET BIm daNiLE
conpri ses 4 he steps .of: 20 substrate; substrate; formng a thin filmdevice

on one s Yeseopd substraisis wapyed.#0d remeargihp gecqnd sybskirtecdd on the thin film
device; partially ReRfisnthoneepRits SUNShIAL 6 théh HE detich FbiMnd8iih G f or med
on the first renoving the first su%strate, | eaving the thin fil mdevice on
t he secoReV$RUiding @ricedaics gvipdhe peseding stpes. anvd making feddsgitedesrfemddmad on
the sg6off top and an clectrode formed on the 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;
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 substrai;e; 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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25 substrate, and form ng at |east one conductive layer to forman

el ectrode; cutting the second substrate so that the bonding portion of the
thin filmdevice and the second substrate is renoved, and renoving the
second substrate; and form ng and overlapping a plurality of thin film
devices fromthe thin film device obtained in accordance with the

precedi ng steps, aoshtinphodagodishia veliele theabmsfilbrodevesd caists, 36d tdvetidmain arhdchbot t om

of the thin,filmdevices conductive. |l n. accordance with ang r .aspect of

The. pr es i OB ARt SR e o SR ety R SRR e o R R ER o e ce

conpr i seboidiey stepsd afbstritetaihaghia filidevits fornd@vh ar o somerasir f ace of a

first substrate; forn‘lnggI an_el ecbrode on .t he t%nofﬁl device; 12 coating
thip, 11fno )

| ocations in whi ch™Yineh e first PUBRipie deaing die Yo S HAPEh  t he

thin fil paexece does not exist, separately by using at |east two types of
adhesives, and bonding a second subpstrate to the thin filmdevice forned
on the first substfOIREE #bRBFINE PPHNfin the thipddm, divice TelRAdRP theseeMich fil m
devi ce ogydshgesecond 5 substrate; formng an opening portion in the thin
filmdevice retained on the second substrate; 10 cutting the second
substrate so that @1pBE theowcerd uheirate s that ppogian fdheHun ke dexise oad the

subst 1 at gudofiq EEARNEG relitdled SRV it B SEEARGLRMhELAAt e and forming and
‘m

overlapping a plurality of thin fil evices fromthe thin film device

obt ai A&d i n accor dia@@amhotHlapping ceRliyselefiin Thnderiars fgmt the tainddm odes
formed oeyitd§hihiRld ﬁil%c@ﬂaaﬁée?ﬁw @d %re{cﬁ&ig%%?]%g I@ﬁchﬁaﬂﬂ% E}%][Ql&ftroﬁasefohﬂécfbrf im

devi ces conductive. In accordance er _aspec the present

i nvent i othe topandwan Hedrode formed paftiachaiiormef the damiilcodtices epndiisiivece conpri ses
the steps of: 1 ng t i il evi-ce 0 £ surfage fdd st
substrat e; f%%%cgcgagaﬂrfg el‘@t(}:lt ?%ﬁgéroﬁégteﬁ[e\é h‘lﬁﬁ ]?kle?e% d‘e?/‘%nclg;’ ége;tlﬁerfg&[ ocati ons
i N whi chmahefattgiing & is¢micdedicts devirstanpreadthe ocat dlons in which the thin film

devi ce _does not exjst. separately.by usin t | ypes of adhesives,
and ,Gbigndi ng a seclgorﬁin&%s%nr é%d%@éce{%leonteﬁ?rrflg ioifrgn?%%\si'?bc%ga brnmed on the first

substrate; 20 renpiiming dveclédirost os theshindilm,delieevi ng the thin filmdevice on
f_ 2? aisﬁggngn tS EgStS;g‘%)aﬁi-agflggartrllogsginav{i]higl'?%]ry tﬂl% f?l%lr (t:lév?c% e!xri]stst, Digd tlohclagor]:sl ilnn\gf}g&w ce
the thin film device does not 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 first 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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substrate, and formng at |east one conductive layer, form ng an el ectrode;
cutting the second substrate so that the bonding portion of the thin film
device 25 and the second substrate is renoved, and renoving the second
substrate; and form ng and overlapping a plurality of thin film devices
fromthe thin film device obtained in accordance with the precedi ng steps,
and maki Hin fihe davicetafisd partiaty freudiog thet thén fibp oamit: Lobid MidfilhhRvicBit thd | m
devi ces ¢QRAYGCIHMER: | N accordance with another aspect of the present

i nvention, the nmethod for 30 manufacturing a sem conductor device

conpri ses the stepbomsfing frorthintjina of ithestecbid thifi ifilim SOWeRONER] RNEcSKELRLE Of

a first - m n. el.ectrode on the first thin filmdevice;
partial %@%‘fﬁ?‘%g’eé‘f%ﬁf”?f?%%%? f%*mseg(%ﬁlbe r?‘ﬁri Stlfg?tfalt% devi ce having an
openi ng portion temveechadirauhbitrand, @savaig the FiitNBinaMnORENENSh BRI dekoiy | N
t he thi ns‘;ds#rggepr the second 13 5 thin filmdevice after partially bonding
the thintiTmbor the second thin filmdevice to the second substrate;
bondi ng the thin fidrmingrantdpening pontntintie frkd tindew &RiReadREd bR W@ .gfcond
substratse t tt_he first thin filmdevice fornmed on the first substrate;
renovi ng lfbﬁ first substrate, |eavi ng the first thin filmdevice on the

second substrate; &afifd Mg sedndREIRHAE sBUd: URbonBink Merildal stind fiDefl | pygevi ce
retained aon %Hﬁ_‘?ﬁcond subatrate; cutting the second substrate so that the

bondi A§ FEPT m dadcs, 3pf the JeRpndoubstrate isi igmeeaso A ramayire gnly theviecmd and
the secontbssatbStaalSiht shifi GV the sBdERBYhHAGvieN4at he second substrate,
| eaving the thin f'%l m or the second thin fil mdevice; and form ng and

over | apping a pl ur'@FPi¢ B QusriapRing mpdevligedd thinofim Heviedsi faomithenthid difince
obt ai nedddvi:eameahdanGecoNiddie Wi dy ﬁﬁ‘%@ir@%@i&f@%@{l&%ﬁ@‘éie@goéeg SoedGhyr odes

formed on the top and bottomof the thin S conductive..7is In
accor dan@g 1o 304 bottemd thedipefim dviceneonsiuetdvent i nvention, the method for

manuf agt uri ngpa a@%ﬁ@@%ﬁﬂ OfnofRY| f&@ecﬁg gﬁe? Ei) estextgte i%/%?xﬁ(g‘rf,otﬁc ;T%E;l}rggdggorgn

a

first thin filmdevice on one surface Irstsu e,
el ect r odBaHHa¢tpEngy 4 sesricqidueiof devinedewipdiess tastepsalfl y bonding a thin film or

Substrate: or formongths tanARKAIR BOCPBRBN e kE PRI RBER Che-second
forming an 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 layer to form an clectrode;
cutting the second substrate so that the bonding portion of the thin film, or the
30 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: 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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thin filmdevice after partially bonding the thin filmor the second thin
filmdevice to the second substrate; bonding the thin filmor the second
thin filmdevice bonded to the second substrate to the first thin film
device forned on the first substrate; 25 renoving the first substrate,

| eaving the first thin filmdevice on the second substrate; formng an
openi ng porti dA Revordaecd iwish anbiher faspent defvitlee prat@i ieenddh, t e HSRGOA or

substrat e;,,88-f 1 ag ne conductive |ayer to forman el ectrode,;
cutting thzgﬁigecorg{ggs%glgfaoﬁig{“g&i%vg:ﬁé:?mpﬁﬁes l?)e’n%‘c'fprsié’?‘porti on of the thin film

or the 30 second tfhimming hlfinst diew ffitie deeinglot be: seRENGE Stibsdubatfe;i S renoved,
and renoving only . ond substrate .leaving the thin filmor the
RS Rer U b 49

second thin fil mdevice? ®ng a plurality of thin
filmdevices from tchatitghiopatfoink th wiliwi the oD Figh Hedct Bxids CAIIABAEBLM L Briche
precedin +and. making the el ectrodes formed on the top and bottom of
the thi ng"f"igfhﬁqgg‘%“\}id%%%g%%sdg%‘ﬁx%ﬁ&Se&%a‘f:g( CEBRG At e hvesh of adtesiyepeand of

t he presdondingwethin fiy, 6he seaehiakinffm dmyha«ﬁﬁ% buh dra)ge]ﬁn§ %thbﬂ!‘éi}l&fs&]EmQGVi fce
m daevi ce on one surrace O

conpri ses e steps of: farmng a first thin fi ] 1 on )

a first ssﬁgsg‘ial‘eaf’{a,g"a“f’%F‘?ﬁaﬁaﬂsalﬂ%&"ébw Gt fibn devige exisisrand fhoqationd imvddeti be; s
coating lihiedtlinofsic MowthdtRxish Qepdricary Tyl indQY I8 t@%itﬁfé bg%fési'v&%tfoﬂﬁﬁn' n

which the thin fjlm giew ce_does nof exist, separately by using at |east

two ty[fePEHIEEREOP R e hHGEILeidE secoad tiip dilm; derrce eftebandirgrttle thii filthior m

devi ce, hpyicdenBiRirOPENd SR ild @Rond @bdfecond substrate; or coating
| ocations in which the thin filmdevice exists, and | ocations in which the

thin filmdevice dbeddipgtheothin filmaphe secong thip filoi deyiest boreladtio v séoppés of

adhesi vegubsrafedb Medirs! @irPRENIRL A8 o j,p. filmor the second thin
filmdevice after borsldi 1ng t he tﬁ?ﬁ #é%tggﬁ}s?ﬁlebtsgé%’ond thin filmdevice to

t he second subst r af@Rohes dierfirst sidstrate.nlediihgrtlor fitshéis Goondvichion the kevodevi ce
bonded, st Quidpgicsecond substrate to the first thin filmdevice formed on the
first substrate; renoving the first substrate, leaving the first thin film
devi ce on the secofimi® submsnimgt@rtidromthafrsathiofibnidegepetdiiadron e tdrond i r st
thin fil mglevice retained on the second substrate; cutting the second
substrate so that a portion of the thin film or the second thin film

devi ce, and the secwhug shebsromt eubissate sl d, panish b Mevhingfivgl o thdhecsgeond

thin film device, and the second substrate is removed, and removing only the second
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 preseﬁt 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;
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 substrate;
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20 substrate, leaving the thin filmor the second thin filmdevice; and
formng and overlapping a plurality of thin filmdevices fromthe thin film
devi ce obtained in accordance with the preceding steps, and making the

el ectrodes forned on the top and bottom of the thin film devices
conductive. In accordance wth another aspect of the present invention, the
met hod for 25 manubading thaghia Slemice didsteb et ttde \filGedeaRMIngastd he steps of :
form ng agf i.n- fil.m.devi ce on one surface of a first substrate;

form ng a?lJUg{r%%tt&r@ gu%rtlllu ﬁfe?mfdle‘r”g? ?(Erﬁ’ieﬁ Ofli%]?en&‘rate??f’?@fe;coati ng locations in
whi ch the thin fil medevingethefirstsabstare 1¢a0amt the Mssti tRinWint Bevide6n i Reddd M
devi ce dogs, NAL. exi st, separately by using at |east two types of adhesives,
and 30 bonqi ng a thin film or a second thin fil mdevice, having an

openi ngsportion, tofcamBigeangesidfpbithen tR/firsQih M dQALEARSI bR tii-Clhdt he
thin fil ngu%etvi cegggi st.s t3nd | ocations in which the thin filmdevice does
not exi st SUPSEHEARE &PRiRS At jegshenegonfuctive lavapioippean gectidiiesi ves to form an

openi ng portion in duighg fhkReddndBubstrdd g ﬁﬁ?_@%rtwﬁi& thé itth ¢ 1¥1£ 6EuRf &80nd
bonding the thin filmor the second thin fil'mdevice to the secon

subst r at M%) SBofyicry 2P he Heepnd; sybsiate t i remeresh it hiemofingnoalgvihe sctmdded
to the seqbggate3eHSld B il Qi BEmbiskShd ikt ?ilrflidl:ﬁbéj,%ﬁﬁce formed on the first

substrate; renoving the first substrate, [eaving'the first thin filmdevice
on thel%econd substPHRBE and qvsrlepnieg amlepiésiofghipofil devicas frdve thé rish filfi n
film devi g&ide@baitadn QBcorifics REANEE 09t 838t .ane -
conductive | ayer to form an.cel_ ect ro%g?@yﬁ%’gﬁ@ﬁggkg@gﬁgieg%%icts?%IPE’ 8 t hat
a porti orfh®ton3nd boHpm of ithethingtint dnyicse camsldetivehi n fi | m devi ce, and the second

substrate is gV nands i | second .substrate, |eavi t he
thin filmor the second thﬁlﬁr?l:ét%gdagg%%e%’pglhed Piﬁegtor’?ﬁeﬁ °™n eof}’gﬁ}"gpg‘?{ng a
pl ur al i t yngfufagiriners semichadigesddvicsromipesdstthastéislafa - devi ce obt ai ned in
accordance with the, pr- I:ng steps, an i the el ectrodes forned on
the top and bottom%gﬁﬁllﬁ%g%@?lrlfﬁfd? 1%8%3“%?%&&%8“(:“ ve. In accordance with
anot her aspect of theadipgebentrficeveithe dirst $udbetraretonodhitbprihe HAAUflRCHdMdNG A

sem cond Vi rises the steps of: 15 formng a thin filmdevice
on a fi rggﬁg%dbtggrsggoglfi%ggggr |ehg the surface of the first substrate on which
the thin fil m devi cempang flerfiredubgrage; aet¢ond substrate; renoving the first

substrate; and . N L - -
forming an opening portion in the thin film device retained on the second

20 substrate.
 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:

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 layer in the thin film device retained on the
second substrate.
In accordance with another aspect of the present invention, the semiconductor device
30 comprises 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 layer, comprising:
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form ng an opening portion in the thin filmdevice retained on the second
20 substrate. In accordance with another aspect of the present invention,
the nethod for manufacturing a sem conductor device conprises the steps
of: formng a thin filmdevice on a first substrate; bonding the surface of
the first substrate on which the thin filmdevice is 25 fornmed to a second
substrate; renovi ng gakandulating fidmlvattheadotiye dayer; f or mi ng at | east one

conductive |l ayer i i i vice .ret.ained on the second substrate.
3 Q%1 E d hefiE hisifeeinf i

In accordance with er aspec e nt invention, the

sem conduct or devi perfor3ng mnpritselitdons esing e gue tebictrb s fL0maR: & | nsul at or
as an active Iayera “v,\ifl]l%r eoi ney at Ieast.to e con@uc{‘g ve | a%er is forned
above, and bel ow, fhe aet |nveels%?e?ppl9§]i%8‘ea3%9 Firoge. dihaispRschfo the active

Wi t hst andayeg usingempeedd hoengh r&Binc o Heat AREIHGaRsSthah 5hoanot her aspect of
t he present inpventi n filmtransistor ri ses.a sem conduct or

(fn thtg th'h conp .

formed on an ihaTHOAIAGFe YLR ZRORE, Ipeet PLIIGPreseBpY FdioRgthe semigoricior drges at i ng
film on tchepdsisiasemiayictordo@ddeneingtdul A6keasAn b 187k Sodnfpsidingt i Ng film

per form ng irrpurit% addi.tion, using the gate electrode as a nmask; and a

Wiring on the side*&pposPelaritatan GiPE el ectrode, with respect to the active
5 layer, using a mabpgfel akcthaiéi Ng a resistance to heat equal to or less than
550C. In accordance wi th another aspect of the present invention, the

seni cdfduct or devi &dhinclil frraasor camnrsed Aucanorctive lines: dgatgrinswiaimigalilor as
an acti veuhtadtiio.th€ iSeNg; [ ﬁgat% & o fifh Pl xel

el ectrode; 10 g thﬁ?&i[fyﬁﬂtglrl%ﬁgﬁglf%?t?idgﬁgggéﬁ 0 %gcgﬁfug"éﬁi%ﬁ dyer; a gate
insulating film canffiaes Fangedterblodhe aajige laygeiromdbricase getimdebidet r ode
contacting the gatgnl)@%g{@tegéggo&j.l m a wiring connected to the active |ayer
fromthe gate el ectrode si"de; an opposing el ectrode; liquid crystals

bet ween a pi xel el Batifodwstlsr hetrebretavedrel t ¢lectpalier fapfed 1Bctwednathez ghiront

fi1ms,153001HRiARAAS 74 ! GiblRgSiccfodieal ant; and an orientation film

a sealant; and

an orientation film.

In accordance with another aspect of the present inveﬁtion, 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 passivation film contacting the third insulating film;

a wiring electrically connected to each 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
electrode of the active layer is formed;

30 an orientation film formed contacting the pixel electrode;

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

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

. polarizing films, and the opposing electrode; and
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I n accordance with anot her aspect of the present invention, the

sem conduct or device conprises a sem conductor formed on an insul ator as
an active |layer, conprising: 20 a pair of polarization filns; a thin film
transi stor conposed of: an active layer contacting a first insulating
film a gate insulating filmcontacting the active |layer; and a gate

el ectrode cont act# sglanh dorgeetiebebnsul tht ifing ihsulatingdiltnharddthie paltl dtjohgizing m
contactipg the gate electrode; 25 a passivation filmcontacting the third
insulating Tilm a wiring electrically connected to each thin film

transi stor through an opening portion fornmed in the third insulating film
and in the gate insul atﬁgﬁgﬁﬁgﬁﬁ@@i@@ géﬁrogg fgémed in the surface
opposite that in which ve layer is forned;
30 an eri entamithélacfdoh@hﬁﬁﬂigmdwﬁg@t acting the pixel electrode; an opposing

el ectrode for n e olarlza ion filmof the pair_ of polarizing fil mns;
liquid crystat§: t}é”t arf (AgEAMS OE’FWFBH’Q‘:““F%‘F Pi’éee pehGeERcH yCepEsT: of

pol ari zi-ng fi Figs 200 JH & ApResH NBoRlRG IR dinRAImbde 8¢ tﬁ@ﬁk@ém uweﬁﬁ&&i

between the first insulating filmand the pair of polarizing f BRI EF
DESCRI PTI ON ddesHi2 feﬁﬁmfmé@gfa?l%ﬁow@ apcabrpEyt mgdapiie agsent FiVQBUOIllA to 1D
are di agrans sigowaAhdam ﬁ%%ﬂﬁfﬁhoﬁ?ﬁ@ean%hbbﬁﬁn&[ Ex%&%f thE YR8 Mbentidil; 95  2A
and 2B are diagranms show ng_an enbodi ment node of resent invention;
Fi gs. 18A to 362aré ydadt HeEiaghme shgving aaepthermsnt mﬁé@l@tp Hf present prvsader:
invention; Fg t node of the
present invent 92?118%@%%%%%%@%'&%9%&2}&?@9&@ %@gﬁm&gg@% enbodi nent
mode of the priégset fq ﬁﬁé‘ﬁ% Higgramspshgwing ¢nsexampleagh ameshedimegt efhthe mxsditment
node of fheyRmesent invention; Figs. 7A to 7F are diagrams show ng an
exanpl e of an enbodi nent of the present invention; Figs. 8Ato 8D are
di agr ans showkigg &hteRBmst diagtammshemingiameramdé of h@embe@mnt oflGeipmssent i on;
Figs. 19AM R are diagrams showi ng an exanple of an enbodi nent of the
present invention;

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;
Iigs. 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

invention;
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Figs. 10A to 10C are diagrans showi ng an exanple of an enbodi nent of the
present invention; 20 Figs. 11A and 1113 are diagrans show ng an exanpl e
of an enbodi nent of the present invention; Fig. 12 is a diagram show ng an
exanpl e of an enbodi nent of the present invention; Fig. 13 is a diagram
showi ng an exanpl e of an enbodi nent of the present invention; Figs. 14A to
14C are di agriagms 28Ad02Ag aandiegrams|sowingan earmhpldiofemembédimient ofrthe pigsent 25

i nventi QRyeskib@s- 15A and 15B are diagrans showi ng an exanple of an

enbodi nent of the present invention; Fig. 16 is a diagram show ng an
exanpl e of arfigrddsik degranoshowieg preeepte dfpuembpdiment i tyspredenininventibhE ar e

di agrans show: : i t 1 sen 30 _i.hvention;

Fige. 1oA o Brara PR Selindlh STRBIC P enBhabf BRERR HRANAET " e

preserd i nvdiig.i2ns a Biagsum dvitganl SBmatesofcn agibadimeshefthaigresemt Exeadrjpng of an

enbodi nent OfFi shech{ esent~ irnv ntion; .18.Figs. 20A ta .20 a%.e ldi r ans _

showi ng an exaérpl e of Cah endo lﬁ%rﬁ?jsoﬁhovﬁl@ P eSENY MRVt O PRGT21 is a

di agr am mimmfdcngednsiex dwpreeafinentiembodi nent of the present invention; Fig.
i r esent

22 is a diagramshow ng an exanpl e of an enhqdinment of. the .
Covent fon. - D RSk SRR St B ee et manRaTBeaIERe of

t he preskaprebeiv @iviehisi; Fi gs. 24A to 24C are di agrans showi ng an active
matri x EL di spl devj.ce nuf actured using.the present inventiogn;. Fig. 25
'S & i agr amiSRoN NG CHERC TR AL At o APIRLFAE RARITAYER PYBE usi ng
t he pres@prebdiv @iVich@it; 10 Fig. 26 is a diagram show ng an active matrix EL
di spl ay device manufagtured using the present invention; Fig. 27 iis a

di agr am showifig 'S X418 sBeWiRg 2B #EyaPlReh A1 sMPPHBCP, LR Prepell ERERET: and
Figs. 28jdto 28F are diagrans show ng exanpl es of electronic devices. 15

DETAI LED DESCRI PTI ON OF THE_ PREFERRED EMBODI MENTS . .
Figs. 28A to 28F are diagrams showing examples of electronic devices.

15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Embodiment mode 1]
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 film device (which becomes a thin film device 102) is manufactured on a
TFT formation substrate 101 as a first substrate. A leveling film 103 may be added,
leveling a surface for bonding a second 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 105 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. (See Fig. 1B.)

A polarization film may also be joined to the 1eveling 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 TFT 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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[ Enbodi nent node 1] A nmet hod of manufacturing an active matrix liquid
crystal display device using the present invention is explained using Fig.
IAto Fig. 3C. 20 First, a thin fil mdevice (which beconmes a thin film
device 102) is manufactured on a TFT formation substrate 101 as a first
substrate. A leveling film 103 may be added, leveling a surface for

bondi ng agrinelr@nat GMIPS theadhe. exb&e@ !ﬁb@urfécé&ftﬁ’e SHUPRRY Héxﬁ& o ersdl g F%
pr epar ed @s a.second sugstra ,, and a polarization film 107'1s a tac’r)led by

an adhesi VENEE& HIALIUCA3s apitnfe Bl mag glvaibsgreparedies ettopner inhsslowest laes

adhesi vesofaliethiislth S&RA ARSANA W BRI HeBHfad A ac%%? fiify. 105 bonds the
outside of the thin fllmdeV| ce 102 wh een ] Ol nln{3 H{rélfgsubstrate and

the second subs®iXg &lecyeds d8¥ dy farmed ngwt bl/\ﬁheafht!l éhin @Idﬁefs 102 r@aih®é onstha
Vi scouss adpgestive ndiétiad amRor flek! pior SRYT Mgﬁﬁdéﬁlgpé%&{odé altl? &R att{g.lchlem & lérh!j: ng a

period up until the sug porting materla 1 renoved

pol ar i zatROGHZEtidilimyl 14| ans lly@llﬁi eivael 109 étrh@n¢leﬁpdlusmg £ $datanf QBI1. 0\,(See Fhe TFT

30 formatd substhhabse 49 r to the supporti.n

mat eri al PSE bonded. In }]esu%&%fmg e 322[?‘ te][)%llgs?r 12 (ftodsugﬁo A ‘?@i‘?@é‘o’gf t he
| evel i ng 1 Hﬂl@saqeéhmaw@pn fltrhéle?TdET formati on substrate 101 through the

thin filmdevi r urface of .th pporting
mat or al 104 o o T B e ol d 1GBhe o) Boraihe FECRet Snl Bk
subst & @¥tsiteeolibn théal filyidevite 162, Refgiins @bated by tﬂeaﬂha&mads bpt: Royetdipg such
as back Qs] t he syrf.ace e.thin film
devi ce 1%%&%8&1@}6!@? o‘?ﬁyl%}@mg rgﬁ&r%géé a?e)égb SR Tl oiE |Et FHE FilPoh may
al so be [seepgag. é@),aasldahs;@mppmng|mtdmb1mmﬂaﬁode&ye(See ofg. th thin filmdevice
102, and wet gtchi rforned a e end_of. gri pi xel el ectrode
108 is for m:;d‘R r?g{;(l‘ C%gdlpct?% C%V}‘?eﬁa‘?h ﬁFﬁg\YF%Qe’E@%G’r@FQb OB“ﬁth) raadeghinner,
support i ragd mﬂe hglatbr Weight ¢ Smentaguriddin)a stile BPPLISh N9s BXROH LQUBstAID) ah$by

quid crystals 109 are

attacl‘&%dlgsa em . riz tlon I\'oloéml 2, and |i

encl oseéd usr ng-a §1§a S_LTie Oie gt gh exgmple N&t’é‘gttﬁaﬁtﬂ éﬁéfen*ﬁ?télxs'%b%rtl ng
mat eri al crygial bl&phfyewﬂi@dmt ShoSHPRHE, tanﬂhﬁerﬁﬂir@rtﬁez BéIbRR ok iR 11311%1116@ 5ape the
pol ari zatlr?n fil mflex im In Fi %ft the substrate is cut at” |ocations for

det achi n§"¥1& A§h&Lneial Aoppaie; sy ' iRepeudiag geoTptherysaca ehictivel mfdleviot e

102. Regisaigepoat@ibnby filhas agkpsite nﬁatéf% a8l %ﬁ&@%&ﬁﬂea H%Ea Dgh usteg.er eby
only | eaving regions coated by the viscous adhesive as e hesi 106

(see Fig. 3B), and the supporting material 104 is rem)ved (See Fig. 3C.) A

sem cepd{Ehbidigent medLHN thus be given flexibility (flexible property),
made thinner, and made |ighter weight by manufacturing in a state in which

it is fixed té& HeBYBLHAS anethpiolhthe presenaivestioneimxphinet émplybsgarding. a Not e
that an exaeBhductd|d@lichdsihg aARindEkd ¥ensfB(riT).! GeGxplanation here is made by

utilizing a cross sectional diagram of 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 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 etching 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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crystal display device is shown here, and therefore the polarization film

is joined to the surface after renoval fromthe substrate. Dependi ng upon
t he usage objective, a filmfor surface protection, a filmas a supporting
material, and the like can freely conbi ned and used. 20 [ Enbodi nent node 2]
A manuf acturing nmethod of the present invention is explained sinply

regar di ngiBY) BeMHA QRIS OEesERY | tcp@nﬁshmcfﬁng §tbpbek 116D, HLADRIS LK b AGfdide ThE
expl anatlrﬁqn here is made by utilizi ng‘ a cross sectional diagram of one

thin fil {nr%%él?fsﬂfai’af%@wm“ﬁ@@ayq@mﬁ ettrapsiplopingiyispd as apppPRes Yy perferming
i nt egr at egbteichkgildstusing a plurality of transistors, of course. 25 An
et ching stopper 1102, which will be later utilized Wnen renmoving a first
substrate 11641 e5o8dfwinngdlldh qoREcing e actie tiaver dhroagh thenopanings pertion it s

struct u g8k &nd MVREuIRQSH ﬁmnﬂm%xﬁfehon%sfek @ %@3 TR h%d(;% coﬁ%l%[lo 104

conposed of a sem conductor such as sil te |ns I on 105,
and a gatiefasmee betgigen thegEst irinad 16% apchtheseeshid rvgriag dpblethraitph2he dctivkilayst

terl hi
the act s 0SH byt Mgty Bk okl LTRG, pEMABEH B AL Aol Hodige™ "0
t hr ough tplnférlﬁmperﬂndgthpdwpl whinga m@feb@mdnnmteérdlmyéy | Waidhetdromethod s &d419 i s
f d .Fl frate 111 f
the o1 de Sopriph orR b YR SRS BT #3306 BhEur ol BRARF Rk Pk D b PR ©

f or nedyo tilrenfion, sind Shdssforaitas 45§ o diordh thla@oadhmhmgomteotpmer FLit@er, warigpsreaoved,
formed

and an o tlon or .fe chi ve layer See
g, 20 TR ok bPhehE AL B8R BE it BBt vt Bister Yoz,
but a filweduch as a nitride fil mrray be prepared in the | owest |ayer of
t he transi stor, an ed as sto erformn t etching.last. A
second wi ring 14 ngﬂf‘:’&cﬁg ”E‘SH ﬁ%‘eglg&??e‘il“tt’i‘?a&?gmﬁmf H@e%ﬁ'@ﬁf‘ﬁﬂaﬁ}%ti on
is 5 forfimada m@dwa:mng,mswcaﬁd @nerﬁaybmﬁh&nﬁng $11ﬁ10ﬁr'@&md(\$ﬁﬁlg|:|aﬁd tRAsdcotdne
conducti ve co?nectl on .is_forned between t first wiring 1108 and t he
secondlﬁMVYIPH% Tﬂf‘“t“fﬂ“&ﬁ‘b% SHRgU P \ﬁge‘f’%ﬁbf & Japet ting “i‘:&é% o [itCoORPREFGer

openi ng pji¢ AN Widhg0l 15¢ ah@n B ahd s@BLY wariRRr t159Ank QﬁS’ﬁlﬁﬂeQb@&% Rbctions
preC|S|on and the two wirings may be connected directly. Wi chever nethod

i s used, © Wp%ﬁ*ﬁsr’fd%‘b?rﬁ|n6h§13%{ﬂ@allﬁ§r°mt@ﬂrt%Fﬁetth@ filgpratitar sBowbin Bafigiieh t he
structur%e@f the present 1o invention, and therefore it is easy to formthe
conductive connection. Further, wirings are forned after formng the
active |ayer, lafg YR&fues 6F ErenpresenginieBIIMIS 1BWSPRat sqcerd stinped12%is ea

used. AN 1@GkbY AchHYEby Bl oS 3t 561%nd isbdPnd %91@%3195%% RG 1R Msrast
interlayer insulatin Im a first wring, a seco I nter ayer 1nsul ating

film a sddendlid and elramaasﬂwe:aw@@m a® Wecenerglatasr  Fudhary atstemd|wiring
structurqiaf fha¥ @9%}:&9 ik AR 15880 UkBRed 6}7 fefencf nlifEraf kRt ¥ ﬁﬁ? be formed 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 inveﬁtion. 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
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Note that first wirings 1151 and 1154, and second w rings 1155 and 1157 are
cross sections of wirings which are not electrically connected to the thin
filmtransistor shown in the figures here. If the structure of the present
invention is not used, a second wiring 1158 is in a 20 |location denoted by
reference nunmeral 1156, the second wiring 1156 is close to the first wring
1154, ang (o L& r the
second witThe, By RahE kRGN A CL AR IEARE suliop ! MaRLaec 2
numer al @5 proglemgayithethe onether! ioh manuéachuwe aifi the pdesnwt deitjon: efFertberc ¢he

nuner al St W L I | di t fir.st
Wring 1 TEE R AR hintt iy dkmdly bl S B it BHERGE e BB MR
first w comgstiend strtheturecbwidthsi wirings drs foineed tfhirclonesg he ddiee d|eonand

interlay ' f i Elmwi.th th onventional struciure .and it . becomes
the co iSOy Bk duan it R BIKERS B0 Belto it sidRtpeutiaoff f o

i nt er | ayevhichi qosldl it begsedidumtanihicin 1dwn ehenmsi wédainee icmgthaetdre de agedt he present

i nvention. The conbined thickness of the |ower portion insulation film and
the first interlayer insulating filmof course 30 is larger than the

t hi cknes$Embodimentsiecond interlayer insulating film The effective thickness
of the irgﬁugacgi on filnms between the wirings can thus be increased, and the
parasi t i ¢CRBYHRFR e which is generated between wirings formed in

di ffenent |ayahscxamplede 4pptised mdibodusi Aendth@uiBns kasicuhditth RV REGf e t he -
present invention, Note that, althaough there are problens in the

conduct i PESTEAREEEPHIP 3G matieliawd gryatal dispay deyicsds H9waihstst v Nesikihay t he

i nsul at i @flyf ddenBixéiNpakién of ﬁslicﬁﬁd"'%ry@@[“d%ma?/%a{ckﬁs sh&\ef &n ML BGes BGllse
problenms with the nethod of manufacture of the present invention. Further,

the strirReptiens #tnwiish adbediyasge wed sensFaiely paalambrleqabams, desagant S QEting e

| ayer ar guishBies 3B RS 11 bt xpRMEANT TR BlesSl iMGhHES San BUbpdilR8, ¥ EJuRdS (pT €
formed after formng the active .layer, and 5 therefore \{\Frl ng materials

havi ng5| devigrsatuck as pdigajiteryetahdisplay dedce howing e plueliined pikals. mgd to wHiaei coul d
not be ug L el . I can therefore be used.

- [ Enbodi neﬁ?tg}j&ﬁflfn%%%n%ﬁ%%ﬂte%E%%ii%ﬁ%{g téppl ying a net hod of

manuf act ur i ngAaelasssiestrttuert oguade vitestrasfcan e usqsh sefitst subgleait 100 in BiganAact i ve
matri x | i quy s hSplay hCe i85 S e t onL:y:.aone
pixel por T i er oL e fat e DEWRr SRt P el
because sthstratei omstalic snhiteite, adheginkes stagl substratd, smpdsudtealsyd. seal ant

Locetgne, 1 88 a, Bgpsid 09 PRI Rl U LS g 20
| i qui d cmastral hdiisgph ayledeniycehiblavd suffideplyulagiei wiyh efspgit xekis, fimhshbsoata id i qui d
used 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 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 0 500 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
slicon 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 silicoﬁ film, an amorphous
compound semiconductor film such as amorphous silicon germanium film can also be used
as the amorphous semiconductor film.
A semiconductor film containing a crystalline structure (a crystalline silicon film 404

in this embodiment) is then formed in accordance with the technique recorded in Japanese
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crystal display device fornmed integrated with a driver circuit. A glass
substrate or a quartz substrate can be used as a first substrate 400 in
Fig. 7A. In addition, substrates having an insulation filmformed on their
surfaces, such as a silicon substrate, a nmetallic substrate, or a

stai nl ess steel substrate, can also be used. 20 An etching stopper 401 is

formed nexdn: fQLHERIRYRAidUpeh 6. f1.150653 YS! pat® K005 648 87M! erhaliediaupg a
selectivity which is sufficiently | ar%e with respect to the first substrate
is usedegasded inethst BRVRPatenbparmepny of Arypidizarion ysderneaalys deBenta@nt he

first s L& 4 Bk C htdd ki NONLREn 2 of RickkN@SBalOf 10
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st opper gtomatipmi Hins leathodehadiom, ABnA 4ndr seprichs tiPiEaliyn nickeln o 2piogofiggned on
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formed in_accordance wih the technjque recorded i.n Japanese 22 Patent

Appl i catl?‘ll)}’frfl’_sézilg‘-‘%ﬁﬁﬂ’ MSALG SHEEHC %gﬁlgéﬁ e c%?ahgl,eég]?{og%gﬁn? a“l‘hg'aﬁ @8 hni que
r ecor dederidtalliResiBEAVRNPRAA inl this@mbBaiffenOk aGlliesh 8ilth hadbi ofystabhawgdaicat al yst
el enent (one elenent, or a plurality of elenents,. SCFJ eﬁt ed fromthe group
consi sting ofAliqughdepeaging upon thyamaynt ofydraern coriaied BAhs FBPRAPYS S and

copper, &MPIiEd hrddhiikab )petofm RIeRRbsdAdtior plicysingl by Badil ambiert 400 to
crystalli zi gtl an anprphous silicon film Specifical lgjd heat treat_ggnt is
T

n
per f ot TEXP0 G Tor ssyerakhqurs, ey redueingthe pgaunt of eppipiped Rydrpgendp RAPIIA4 He

surface pfs the @6P rpeﬁeﬂﬁmgi iy G Ation™ FLAR:EBihef NBNBAN G thHSuBERIHO S
silicon filmto acrystalline silicon film The techni que recorded in
Enbodi neamorphesss silfren ey suchpagt ttering QsvapPqratian, ey ook BisAt hOTeYehet Br esent

i nventi ofterclitle [ GchiGEIMY dGd ﬁﬁﬁfrgfgleid%nfs%ué@é)gﬂgeﬂtana ffroddiecopalieat may

al so be used. Note that single crystalline siliconfilms an
pol ycr yswihipitheefilgh-| i con filns are contained with the termcrystalline

silicon film A talli i i dod o EHas th
anbodirent isAg&gi‘Vw%%hn‘ﬁ‘?ﬁ e, '%ISHé’?;e/tgtgé‘ﬁog_‘g{}ﬁqasyimgfﬁ%t%jo& A dependi ng
upon t hecrastaling sibitorhfitin dp@psibemt fimempdlyerysiadlismeigtotilen)std4 cbight emittgd it s

pref er ab{rgmtaolage%r(fl%meq(?g%%@ %Qé‘hﬁs&%g%% q&ﬂiﬁgd by tl'iraea%orf)ﬁ(ﬁl@tsﬂfc‘ah ik 400

to
403 in this embodiment to form the crystalline silicon film 404. (Seec 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:YVO 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 imadiated 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 famp 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
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is 550C for several hours, thereby reducing the anount of contained
hydrogen to 5 atom c% or |less, and then performng crystallization.
Further, other nethod of manufacturing the anorphous silicon film such as
sputtering or evaporation, nmay al so be used; however, it is preferable to
sufficiently reduce inpurity elenents such as oxygen and nitrogen contai ned
wi t hin t lperfbinhath a2 higtk powmassingc tenipgreuredyr heshogetimenarnid ehcegfore phe Ubergial | con

film403 ormthe .crystalline silico il olysilicon filmor
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referred to as an optical annealing process. The 6pticaFf anneal 1 ng process
i s 23 pethomaberysiellizatiing haspr aereekim perfasmpé b ther abofve rcondigbimy hast dmeffechnf]
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such as shagefaresalsnbysiefeated to psa peedss foXf inpoerisgthetcestalinity o thosenpesifdorior

anneal i.ng; al in t hermal._anneal i ng) .can al so be
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i s perforimed [ins taliospossibledd mbrin tUskngypkd ghtffdéatsoby aptmizée hmiasp anneabrei mer

| aser fo%(q]?ég.inr%to a |linear shape. The | aser annealing conditions are as

fol |l ows: ey gas is used as an excitation gas; the processing tenperature

is set to room pemparatiime)s, tdee dotihs eulenqeai dipdrite qudiricy, ik Sormet de@t 30 Hz;

and the |aser ergy. depsity isfram to 500 to Ln. m-. (typically
bet ween ﬁcrgﬂ%ﬂﬂﬁgxﬁl} @f?ﬁ)ﬁ"'m SRy %ﬁ' t% ﬁ%t h'ghec%tﬂi’cff:té‘fee{ﬂg‘? ééftc Y fpgrg%fﬁl%rﬁé Bt any
anor pheusilicegicansitddentiinni aiga aflicen oxideefinmg| haoigsi ahikkmad fom 10@3seroamaeal i ng
per forne

per o1 Mg Bl BR0NE FONCL 1905 Tas e ClLcEL of, diovering fauliz gt the
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 (B,Hg) without separation of mass. Jon implantation, in which
30 mass separation is performed, may of course also 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/cm’ (typically between 5%10'¢
and 5x10'" atoms/cm®) is formed by this process. (See Fig. 7D.)

Next, after removing the protective film 405, unnecessary portions of the crystalline
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therefore also be referred to as a process for inproving the crystallinity
of the sem conductor 15 film by optical annealing, and a process for
pronoting crystallization of the sem conductor film It is also possible
to obtain these types of effects by optimzing the | anp annealing

condi ti ons A protective film 405, used during subsequent inpurity

addi t i on silican fdmpwrg ramevedyriherpine fforrrm ah lislavel-siapé semichiduntod (fim (1Se@fiEi g.
7D.) Ther&gﬁg@@tals\éga@twe%ﬁ 4d7‘5 L@ g ing a 20 silicon oxynitride film
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A resist mask 411 is formed, an n-type impurity element (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.) lon doping using phosphine (PH;) 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 insulatidn film 414 is formed. (See 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 films, may be
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(Ti), nolybdenum (Me), tungsten (W, chromum (Cr), and silicon (Si), or an
alloy filmof a conbination of the above-nentioned el enents (typically an
Mo-Walloy or an Mo-Ta alloy) 15 can be used as the gate wiring. Next, an
n-type inmpurity el ement (phosphorous in this enbodinent) is added in a self
aligning manner with the gate wiring 409 as a mask. (See Fig. 813.) The
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activati s is perfor
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10 The catal yst el ement used in crystallizi'ng the

;?r;r Sh?fd!r oi ?&I& 6‘%9?1?1} AFtiTeEkBnt ipirirged abisaiprehty orBAb $39°CiHer bia 82t i on
shown Dy hbtvg i@rdnOMmdbptebd SoR@nfly bebwldd $ 2RO BREogen, thereby performing a
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 film is formed next
at a thickness of 50 to 500 nm (typically between 200 and 300 nm) as a passivation film 417.

(See Fig. 9C.) Plasma processing is performed earlier than film formation in this
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and is captured (gettered) in the n-type inpurity region (b) 412 contai ning
a high concentration of phosphorous and which is forned by the step shown
in Fig. 8C. This is a phenonena caused by the gettering effect of netallic
el enents by phosphorous, and as a 15 result, the concentration of the

catal yst elenent in a channel region 413 becones |ess than or equal to
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t he passipebtmesization nypélfolyismidents evedheranand heisStaneardy afinpydragen added to
t he thi rq %@Csaﬂloagoitgln fl; m 414 diffuses to the lower side, and therefore
the activation ?ay FSEBHYSe effecti vel y hydrogenated. Further, additional

hydr ogenat i on Apsaosd sisgaey 9ak peephed pexd onredinadiven26 @ fpphied td & gions in
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hydr ogen subttaer 408, ki€ b WiscBus adhesive 421 is applied to other regions so that a polarization
fitm 422 does not move. (See 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 can 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 therefore 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 generally used in bonding polarization films. An
30 adhesive having resistance to heat and which is transparent is effectively used as the viscous
adhesive 421, ancF 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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io simlar effect can al so be obtained by using plasma hydrogenation. A
fourth insulation film418 made froman organic resin is then fornmed having
a thickness of approximately 1 pin as a leveling film (See Fig. 9C)
Materials such as polyinide, acrylic, polyamde, polyinde anide, and BCB
(benzocycl obut ene) can be used as the organic resin. The follow ng can be
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substrat |s used 4?3 %% %13 t substrate 400, and a nitridé filmis used as
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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 is 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 second substrate 419 may
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devi ce spacers. Further, the etching stopper 401 nade froma nitride film
may al so be in renoved subsequently by dry etching in this enbodi nent. An
opening portion is formed next in the first insulation film402 in order to
make the to a pixel electrode, and a pixel electrode 423 is forned. (See
Fig. 1013.) The pixel electrode 423 may be fornmed by using a transparent
conduct i wdsof bd¢ prefpered clas esses nnvhici tise pblrafimimhsfslhonm yaeps. | @aldt Tlkeyrs aad
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by theoaddresiede 420 are cut. Only porti ons bonded by the viscous adhesive

421 remain, and theref. or e .he sec V{_n bst rlat e 419 | S. pgel ed off, and a
thin, Iight wel§RtS ST SRR T JaE A P Prggthed e 5t p SAPRPIAYIHEN ce i s
conpl et e LiduSe erybiaty. 1403l siBrguntiéd Bdi golfPatie il 3001, @nQdppdsihk GlcHode yahal
di spl ay deallceln\/){a driver circuit is
a sealant 1404, are elow a pixel electrode 1405 connected to a pixel TFT 1406. The
liquid 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

29




i ntegrated and manufactured together with the liquid crystal display device
using the manufacturing nethod of the present invention is shown in Fig.
12. Fig. 12 is a diagramlo showing a state after a source signal |ine
driver circuit 1302, a gate signal line driver circuit 1303, and
transistor [ruc%ﬂ [?P ixel .portion 1301 are fornmed on a first
substratféx 4eter © rousds gt b &8 4£8 15 & sy idomiicalite §ie YdpBiY at e

i's renoved,soaiee ahd GeHisl wifiyS 48 & téhded, ThErGBiERRh Arﬂé{bdm%mbal NbRthaduced
region 1306[|) as seen fromthe |iquid cr%/stal side. The %wd cryst al
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1301, th@nmufee@lcghgrﬂaﬂasldsmggmny@ﬁ icircuit 1302, and the gate signal |ine
driver CI rcuit 1303. The pixel portion 1301 is an n-channel TFT, and the
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electro n vmsh uce |t|c capaci t ance.
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di spl ay devic atio fil on the o posite side of
the pol ari zat?lmbp‘/lr f4 I%bfgﬁﬂen?\c/\}n t%Pl %éséﬁg rafey E@Orl] qofh(?u‘ft‘c‘fnﬁgﬁ Bffs4Gler. 30
([jEnbods memovac] At epﬁﬂmhﬁomibnas tdifea idli ItIEBEﬂﬁ;t Qﬁaﬂau&aﬁlhﬁg@z :j AndVkM éliafthmendf im
evi ces S t he pres i on are qver] ap i s_expl ai.ne
ol y 1% B CrBibods et Bef gt pulels Ci HkEUen s Eob S i g
9C is Sltmvbﬁlﬁg tie Hehiade mEN! add a@@geﬁlhg@eftmw(gnls&an@apé@ﬂﬁt RNcAduéhese
portions is omtteﬁ %C 3@1 te nearly identical to Fig. 9A but
the sour®BREHE AP dih © g?‘?f'g 61 S é‘i@%&nd@i’,‘f3 Pi‘slﬁ’éfﬁfé%yfl¥r%r9t9?’rfea§aﬁe dpsdr ode
900. NotwsidgwiilicdBitrideals], Stsﬂfcﬁn xR TNANDr 4 SilicdNSkyRNRHARRL PR (hidRds@r t i ons
odi nrent 1 use sane reference nureral s as Embodi nent 1. 5

common t
An opéhi ﬁ)gtoggqq g (gpigalf Ysb?tB’F?PeaO% &b 300 A, emlarsiocthe pagitvatine fdertidcat ve
connect i BAbodiABNDE NBREiN [Bulbfiéh Blne0bd RAEmAN00 theSRRirthifsul AR AimTHS of

adhesi ve_420 _and the viscous
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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adhesive 421 are applied to the second substrate 419, but the polarization
filmis not necessary. (See Fig. 14C. ) The polarization filmis not
necessary, but a thin plate, protection film and the |ike can be used in
order to maintain rigidity. In this case, an 10 opening portion is forned
in the thihyplage or protecting filmin advance in a position

correspon ng to the opening portion 901. The surface of the first
substrate 400 on which the thin filmdevice is formed, and the second
substr at ﬁﬁ;% g&é bonded using the adhesive 420 and the vi scous adhesive
421 in gﬂ }nilar to Enbodinment 1, the first substrate 400 and the

et chi ng st oppﬁmexzﬁﬁ:ﬂmdmﬁor desice emingatin Ah VALRLIIE (POT: % sh indiichl e fs@h IBAd ULt he
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processing up throlgh poi nt’ are manuf acture conducti ve
connections ahe ciehtg Sbéﬁmb%‘tmeﬂsef@m&dd@;t By ramiowd o thee firstinddisirate 2985t eA906.
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packaging are 1n &hiconduct lﬁged in
t hr ee diioengl sribe clamng ateppay 2482 metaisiez{ﬁﬁi-dlmuntt hout maki ng the process steps

nore conpl ex, t resent that t 0| n thin
film devices %lrlgewesrﬁgrt%nlms Ué’nr%q@%o?ﬁs% 8? P\‘?ee él 2 r ough
the souncHOamd dicki fiypiediyoB®) af S0Ment khick) silieont bads |fﬂ1tnor Furtﬂiliﬂ,t achﬂtc@ﬁt

connecti Qns..0 ri al so be made. [Enbodi ment 3] A seni conduct or
devi c&’ uos”'iyﬁlén'{]%% ?ﬂlls‘tr’rggﬁ%e’gstors (TFTs) which use sem conductor 5 thin

films formed Subsapenthsul m @ 100 minh@ick @edrpMis|sapm@iosdicoreip @inn@sbrpRodshi s
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lower portion insulation 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 crystalline silicon film
2405 i 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, irom, 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 is

retained in the surface of the amorphous silicon film, thereby changing the amorphous silicon
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the figures in order to explain the positional relationships such as those
between wirings and an active |ayer, and between wirings and insulation
films, the present invention can also be applied to an integrated circuit
having a plurality of thi n filmtransistors. 10 A gl ass substrate or a
quartz sllbstrate c&g used as first substrate 2401 in Fig. In
addi t i oAlMsErsirilae saicen dilmn  iThe deckpiayn resordedsia tiralep dispent Hepk th§lﬁbf"é‘°ces
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crystal bisgati eHis \WROBdieleME tatnhing 1tRY cABtA IR MU StIM b4oz0N ($del Plo. TPEGi fA cal ly,
heat treatnment is perforned in a _state in which the catal yst el enent is
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pol ycrystal line silicon fil contain h the ter crystal
siliconapd Fmsww)phaﬁeqmusréﬁ?étal line silicon filmformed in this

enbodi ment i gyAndthlo ﬁ'é,: (Pi%htf érhﬂ?eg'%hpg 13%;}' ﬁ]repelaftgrr r@feﬂ‘ed 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 is to
perform annealing, and therefore furnace annealing (thermal annealing) 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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boundari es. Al though dependi ng upon the anount of hydrogen contained in the
anor phous silicon film it is preferable to perform dehydrogenation
processi ng by heat treatnment at 400 to 550C for several hours, thereby
reduci ng the anount of contained hydrogen to 5 atomc%or to Iess and t hen
performing crystallization. Further, other method of manufacturing the
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anneal i Nt dTESHE Oxﬁﬁﬁﬂﬁepfll%;ﬂf aaﬂweiapxlﬁ@ fipp.dwsig 2jthickypss framnidd ta20Gnmi gh
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process can be performed effectively an hi gh throughput for cases in
whi chla ugakipasidicomilm A40T iswot dsicty arrased © hudanma duisls impuatygiddiion, and

SUDSt &t frorhs WAl affea ROUESEaIdNGnRb ekanko perform anncalng, and

therefore furnace annealing (therm nea ing) can also be perforned by
using an el echytiseqieniinage imgudtyselbatitt whsh ingses atypealondgrtivey plefeaftered i n

this embodipant, Jsi Bgﬁg g{agur{t 1O 24P c}ihﬁgu %n?hg i Octﬁ% fﬁxcbmolﬁ§%ﬁllf Qr "Bd

into a |1 near shape aser’ annea ns are
gas is usetddinstabln gmuqm lt3aﬁtl¢r0¢nt,gaaallyt tbteomongad&ssn ngn be npelrattr iy 1metmtyo r oom

oot Ak, 15 BHLA, BDRIAR S STEN BP0 L R
M / C\R) . the TFT threshold voltage. Note that Boron is added here by ion doping in which a plasma
is excited using diborane (B,Hg) 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 110" to 1x10" atoms/cm® (typically between 5x10'®
and 5x10'7 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 insulation 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 SiH, as raw materials.

Although not shown in the figures, a two layer lamination film of 50 nm of tungsten
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5 Along with the conplete crystallization of any anorphous regions.

remai ning after thermal crystallization, |aser annealing perfornmed at the
above conditions has an effect of lowering faults in the crystalline
regions already crystallized. This process can therefore also be referred
to as a process for |rrprOV| ng the crystallinity of the sem conductor film
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17D.) Nexinboditdeal) [sCABYIINJarddN@n PHHRC brhMith | 46@0%4% 4N ECRESAhY sp%gﬂ ons
of the crystalline silicon filmare renmoved to forman island-s

seni cond GERGRUFIANNPY Ragseberewy iy Ersed.edSee g 18&?\) adan depingyisig Q@@maf( See
Fig. 17E ?Hﬁom egﬁhﬁed 'ﬁ%f&l ﬁBﬁ Qfhplaht aﬁbﬁl}g hi3o frRr ﬁ}r}ﬂeﬁh P%&?f@é NGnd Nfe
actlvelayer (Se g ate insylation 19 09 may be

f or med h&vmqsgtr%tmmf@knwemeﬁ mmmtr@glgm@s sehiromgxgf'e tabx 0 % at@mﬁ@m {&PIEsEy r un.
A sili CO@eWﬁIQQIGngﬂC{541@jﬂqa':‘tm{.lg&ggd having a thickness of 80 nm by plasna
CVD using N20 and Si H4 as raw rials. Although not shown in the figures,
a two Zoayer | Enitheat phosphidrpen ofd Bgommhésh ltaungs@eﬁd(teg imithe prdeiopd/pidcessidren and
350 nm of, tantal T3) 0- 8B.)
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when NECESRMeY 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 um as the first interfayer 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 SiH,, N;O, and NH; 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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Note that an el enent selected fromthe group consisting of tantalum (Ta),
titanium 5 (Ti), nolybdenum (M), tungsten (W, chromum (Cr), and silicon
(Si), or an alloy filmof a conbination of the above- nentioned el enents
(typically an Mb-Walloy or an Mb-Ta alloy) can be used as the gate

el ectrode, Next, an n-type inpurity elenment (phosphorous in this

enbodi ment®)PEFOrEet #ithinn2 Aitegen atmpsrgateny HinteedSOAL: hrefdvably debvash r40Aana4 10
as a maskssob8ee HehtGreadt is pEABrAGHNE B} 4 HoQrsl 95®8S 1S regul ated so that

phosphorous is_added to an n-type inpurity region (a) 2411 thus formed at a
concent rat i on Theygsitaest lelenfenb psetlxin QI Gstalzitg @ Snaplods/sivBn fitor @idkylpincas! y

bet ween 3ALQk{mant mavd t QNS X\[hl: [ to 10 tines higher
t han t he bor(_)nn[1 cgncensgrngtth?on adpgg%?oby ﬁglec%g&‘{lge}{ﬂlgd)ﬁnﬁgm6%“8(%@391“%“?@5i st
mask 2432andsi¥ erptegd @atiered)y pre therputypt yimplugie igiqrp o Bhod avstalning hi Bighl5

enbodi ne i -t i_npurit egi o b). 2413 containing a
hi gh cogi%ﬁ%lﬁgg ?lgﬁfj% Og'%ﬂ)ésp %’rd ovyutgla-l1 $ ronrlerge[}d/{ tilf( %S%Qﬁ(wd? In g 4% 'oiﬁ&fo‘ﬁiang
usi ng phoRiighimena ¢qked1 By thes geteeningrafiedt b metallicoelcinsinh a9t pHosghbromy aad §9 abe

per forne o) . he oncentration of phas ous in this region
RS ot el (OB hai B e Il cart A Rl el ROGRE DR bpimis gt o
X1020 at oNBYGNBY Ix BN’ Fumbher (prpfeasipnesolisn andublad ar1Mhbehsia/s been added
in the, previo rocess ar | ready .contai ned. in regions in which the
n-t ypel‘?rrpuri @"“3’8%? oh bSa?aﬂts?fli?r’%e#d? FesIeeasGy 1o %H@pwaugaﬂpg 15 JJEGO/t a
suf fi ci envhigh be@imes angeatigiiiconr iRy @talpnelchfar @Heoxﬁ-eyé)@nﬁpﬂﬁ@@egi_@ﬁ (o)eRnsi der

t he

the influence %f hos hoElous .and, boron al ready added by thé prior 'steps.
After renSURHhPYnde iR shormdr Bigq 28D) £ prdsithg playplaglshent seistt thew 1 Bm

2414 i's fonostatidb gfed@e thindor dRAI Jo AR10™M SRS cfdidally GRIth AbAbM o Shbboon,
speC|f|caI'II¥?/$IH]§)l licon nitride film a silicon oxide film a silicon

oxynitrio"é0 or a lamnation filmof a conbination of these filnms, may

be formed wi t hnaddilbs kReSSeadhe G0 paM hf2d Lt B (P ,mfe,*%g 36!? !E‘f&sd“@.tfc‘a%'l%%
|nsulat|r]%) film2414. A1l ymthick silicon oxynitride film(wth a

ni t r ogen OYRcENt} aimasphers sRtemIRgG betggemBondc 0% &ydoesre dhérpbyt heorentmdi nent
usi ng pl asakgeddion frhcess 34 : \ r I -_A heat
t r eat ment pr'oqesg ilir %erfortgggﬁﬂgiﬁeﬁﬁﬁiPrc%%gssa%ﬁn\ggéfg{e%rﬂ{ém%&tsgglfeghgﬁd
p-type i9epts iifythe| srirangudaddaycat by hedrogerspiict iiv ethommdlgntxditei.on®lashisee
Fi g. 19ApydtdM 0 e l4n aser
anneal i ngh?y odr%‘:l?aé%?gﬁgﬁg rh%g@gﬁﬁ‘ggﬁ E\Sgé%;g.y Jt#]ie @c?’?ﬁgﬁsl%oﬂﬁe %‘F%‘%%‘S g Fs

per f or #fedopdeempans of thedydrogamsiahi ng. The heat treatnent process 34 is

Lo St Pl RIS R0 o O ol P ek
(see Fig. 19B), and first wirings 2417 are formed. (See Fig. 19C.) Further, 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 treatmeﬁt processing is
30 performed after film formation. Hydrogen excited by this preprocess is supplied throughout
the first interlayer insulating 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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The catal yst elenment used in crystallizing the anorphous silicon film
(nickel in this enbodinment) noves in the direction shown by the arrow at
this point inthis enbodinent, 5 and is captured (gettered) in the n-type
impurity region (b) 2413 containing a high concentration of phosphorous and
which is forned by the step shown in Fig. 18D. This is a phenonena caused

by the gett erFurgegfatidicibnafhyi@iehdtios pﬁk@ﬁﬁ@rﬁa)bédsdjﬂ%)ﬁﬁ%ed’ﬁter%&%iﬁ? tHd
resul t, I}arggmci:tonc nt nglts' o% of thei Ci%t al yst elenment in a channel reglfon 2415
becones Yeas*tHah™ qual Y8R s 3t B Ris meavePe psrforaedifryl oeshausast or

equal  t 0300Xb0B6° @A AtEPherd BodtlIRME LS R ekn 318 1084 WMidoct! EARMhatively. &
i ation 1n a region which becones a get%’erl ng

segregated..in hi gh,cqoncentr !

Si ? e forPH fcf%ﬁ&?é\??ésog%eéﬁmed(‘%%%w%@ hydsegenationr egi on (b) 2413 for med
by thesstep shonvldion Filg. I i . re at a
y 5 p ti6n Fil@- 2418 Dade tARHad aﬁ@&z%gﬂgﬁ%w% Izasrélﬁs% g'lllcfl{l;{g‘;

concent r@tion (1:;reat er than or equal to 5x 101 _ rom
NLO" t o BPEPKImIelyVerene) 2 levsling filvadi (SeoFig HERY) tMetatinlerstich ss payinddaed at

a tenperaiyice palyadi@, tip] : I i spher.e
cont ai ni ngﬂbetﬁ\?eyean 3 aPSrzl)dfl %%doe(%%ﬁ{ieﬁ 3&%@%%@%}%&&@{%@ ?n%%llg%éa U5 dodEnat i on

process BENhEsHet ile Pligpeng canbs giveneeslyaitegané ushg ke onianat iesig fdanglei ng
bonds i rskDErSGHLE RGO e : ich is;thersmally excited.
Pl asma Flydr_ ogenation (us iSlnglﬁ %’y@re%%%%\%?%ﬁ%n}éﬂe@& tatéctljtﬁbef 3[epﬁh§§ﬁ§)“tﬁay
al so He PB¥GBRereld Lo angghermas superioelndngs. t Netehyad nogeitatesiarmiimiotiep eanng

ortion 6 hj e ion and a drain regi pn of the TFT
Coce Fi qroons @i MEREILA & SAMRECSHPAAPRRE, RuloRo ol SHE" Aobeshir  her
al t hougtPohseerizgtiowtypenpelienifle gurnmsed hire, tahil St dsriiaehiedent firingeatf 3008C Whdri Ngs

are a t l tructure lamnation filns in which a 100 nri Ti film a
300 nm %Egﬁmﬁﬁ%{nﬁﬁ%%@%ﬁ “ai ni ng Ti, and a 25 150 nmTi filmare fornmed in

successi on byA spesntletubstepte 8420 |i§ pepamil tiekd enfli Yomied 15 ke &RMcO%FdRe Fidim  or

asiljc itride f.ilmis forned nex atf a thickness of 50 to 500 nm
(typi icsa%pgsqégetnimidelr?“mc%% té’ﬁéﬁlﬁrﬂ%‘”&% 1o %CLi VaERSSUPHAY, 24pertz sybsEderi g.
19D.) Plaagrim apditioassibsigatesssyphrdsar Siticbr Subagmans tetdlid st MRS N a
gas contaj ndbgg derg(gen such as H2, NH3 and the |ike, and heat treatnent

PG P SBHC 581 POPTREPS 4k conq rubsdr qhel B H) dvaebeiter iedselyast hi s

processi ng

pr epr oc élssdcsnd spirate @42M i tighembodidbR. f dadsitcB k8 AYJoxielSHhAsdcRdakd | M
2414. By gﬁrfﬂ\rﬁanﬂ’ﬁh%ﬁt .treatpent in this state, the film "quality of the
passi vatTonetijaricaee THFED eI ahtherAbesEi?dSH of hydrogen added to the
firstad nterl aperirstnatatd nM1fik kivn24ddwall S Ssards Quihs bR ringfng%r %@F

therefore the actjvation | ayer can be effectively hydrogenate
Fur t her (hEgUTA RSTTAPTR) dPUYEnSY MR b Bie Sbm dgvisayetainebob diepwesot sbdtrat t er
form ng2ub® (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 (sce 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 transmission 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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passivation film 2418. For exanple, heat treatnent may be perfornmed for 1
to 12 hours at 300 to 450'C in an atnosphere containing between 3 and 100%
hydrogen. Alternatively, a simlar effect can al so be obtained by using

pl asma hydrogenation. 5 A insulation film 2419 made from an organic resin

is then fornmed having a thickness of approximately 1 ymas a |leveling

film (Sudrirg 642219@ t%llwm aradaltiicleucindagargritioy capacience e §d ratlpcq:ubluylamthke
polyimd e)_can used as t.he

Posin TerPaRang T B et AOENELE et e S0 oRBST iy Rl safio88Res: o
film theonmetlionsfthrawghitbe inwidtiod filsm, sanndpfuethem hlemhr%l ﬁmtelruab heving tiamtheas | ow,

ovel nos oigre o BF @R . 1fis' PulRRRS b R Gk o Bl bt et Ssbic e,

such as emdg@ruccur&e@mqmg;tmmrcdslecﬁam@lalso be used. A thermally

pol yneri zation type polyimde is used here, and it is fornmed by flrlng at
300' C after application to the substrate. A second substrate 2420 is

pr epar ed [Frabkddimamdtjbonded to the surface of the first 15 substrate 2401 on
whi ch the thi filmdgw ce.is formed.. A g lasﬁ substrate, a quartz

substrate, aftdPPHSad |“ﬁ“8f?‘3t“§‘t‘}%§f’r3§f1‘é% mafr, liquid grysial dé""’(BF?Ys‘?fBSGFrfﬁll’é they

met al | i csanibsiduatoe deﬁB&nﬁnﬁﬂa&hfbHG%SEmﬁé(ﬁﬁiemsyQséﬁp%&dqaﬂh@%n}%@&e?@ Ade
second s bstratPengQtAf f here. A quartz substrate is used as the second
In

subst r4t $h SEFRBIAY ST 242800 darmpd &vid fetpegisto dposubeisate in the state

cyanoacr yf afge90B. aRdirhdsgitenh@hdenivediadhRas inéased ah uResUsefvamdMraghesi ve
here. 20 The first substrate 2401 is then cut away using neans such as back

gri ndi ngC¥Fs ehvpanyfesiepag a raprpurkien var ligeidicsystal ¢ysplayi cteﬁle@,h@dtmmntafhcl filmdevi ce
ret ai nedp@p teh8ed ﬁ@f&@e&ﬂﬁ%&%@h% 8 e cﬂ%@aﬁvl Jebv e égggl %faéugaﬂar T2 1ﬁ(ll'1la§'hr ate

is used as the first substra 1,” and trid mi.s use
et chi ng Y4 cyistsr (FD) Lilpn ist firsed iyosfiuitenng tandihidkaesefalr Blyvem here Hicnapsasi ng

hydr of L uﬁﬁﬂs&llﬁﬁ?%ﬂﬁqlqgggrﬁté}n%%tpﬁ&tﬁﬁcg'fé fAdi.ng to a suitable thickness.

Further, the ni stopper 2402 may al so be renoved
subsequent | y 89 cgiegtabecflmmgol i ﬁ.Orrrl@d e%b@Ulm@ntfﬂmAﬂusqdenlthgowatwmrfﬂﬁﬂﬂ is

formed n@%tr tfu@ emgdlln%‘ﬁ?r PQAQ{th %H obﬁ(zsglléaglea SIOEPagé g% olrLréntaP oxbﬁga%g% ConneCt

to the active layer 2408 (see secon "an
i nsul at i amed inrpR apPsimzesubsrate §05. ( Séwe Fhay co@aﬁlt)arsmaathgmr elaemmgtfﬂnfs mhdye

active | ayer. 308 30k @&oﬁgggubgg%lvﬁl g’ne&gs jherefore a wiring materi al

having a low resistance can be &S the second wiri ngs 2422.
Al um pem nay Heubiseglprosessii$ perfdrmed Iaﬁerfﬂormmgwiler onixgsatidd Tl 808nsb dsnidiodignd i n

oxL9e TGy TR A0 LR RER bR bt 05 S TN
Enbodi nesubsiate ﬁnewhichctkmmi qbritdnearidns uirart-r ofictii hid foehwe ¢he t Bmidontisdtomi ri ng
2417 anddetvrl]c% RanTa gureg 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 liquid 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 cross
sectional diagram of Fig. 22 cut along the line A-A'. Fig. 22 is a diagram showing a state
after a source signal line driver circuit 1902, a gate signal line 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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W ring 2422 can thus be nade thicker, and parasitic capacitance can be
reduced, using the manufacturing of the present invention. There are no
problens in form ng conductive connections through the insulation film
and further, a wiring material having | ow heat resistance can be used.
This contributes to high speed circuit operation of electric circuits 5

and {0 acGiyulceyshil BRARLINNEGh 190CHI et BLAAL & ul&lﬁgﬁﬁay pnt a4l & process

of manufacturing an active natrix |iquid crysta evice fromthe
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respect to the substrate in the state ranspare ctive
filmumay b risddosion 1981 see-chahngl TFFﬁggnQﬂlzZirﬂverrcuoaasﬁsme:ﬂ IMIIP'EI@{Q‘IEW areg a

d d fil
transm §Sétﬁetu¥éﬁp§y CMEYS gu&fiéésalts Ebla ?e!?ne%}/s %I Is%l%)rf:fgglgaaz\}}ngeda Ivgr %ﬁ%:{ff 1?891” ed.

be used if a reflection t crystal
An i ndi urﬁndtthmg@@(ﬁmeal(hn?@mbr tlmuutsl%éramcbzinyct&pmtetnewmmdxﬁblaphﬂb@ knesg of

110 nm he ansni tt| id cr di sp| ay device
s made. R85 aR SAPE L somRelo 33 SOPE, WhS et e et Eridiscas ¢ he
ori ent at ireeei¥adl m over this enbodl ment. Furt her an opposing el ectrode 804
and an ori ent tlllgn1 LM ﬁgﬁtare %iEHEd in an osi n substrate 805. Note
that color fil aYnci1 i Surgued ap |°PH%9% t’é?F'% 0Bk andt peadpnb @03, ¢ he
opposi Ty asubslbwaet pzxewmmmeeeeeeaemnea@deo 5 phei TITHTFIDO&ethd Bqui® Efyet: alm@o@f ter
form ng the as to orient quid cr nmol ecul es

t t f 3, t
by giving ¢ ﬁ%éﬂlt’% Cgla![ Q’ﬁ’r LﬂfFLP g(g) B’rg}“t Fase Bydhe llqmecrﬁgﬁ$@@0£ﬁﬁ%y 3iso be

subst r at erangatherdi uhdie thd &kl gecttdden 0 dordcadésl Wi dHelwidhds t@rré'dquQr ABgct he
sem conduct or, device nuf ac&gr ed in this enbodi nent 3) and the opp05| ng

subst r at §B1E%en S}%‘i“’ EP™ £ GETHAOS thRpdasfty acandarivignaatiarjO8T arcsippittde s
(bot h notthstows TFT Mobe. figures), and the like, in 25 accordance with a
known cell construction technique. Liquid crystals 802 are then injected
bet weel? both of the substrates, and are conpletely seal ed using a seal ant
(not showBmbBditfear 51 i gures). Known liquid crystal materials may be used for
the liquid crystals. The active matrix liquid crystal display device shown
in Fig. 21 isAhiemdngl aprlyingrbe svarfariuring meghadra thesemicondmtdrriewior off a

driver Cithéphebent SnvieRi@DioA e\ Ert’itrrup '@e gt ﬁl’e{étr&?%nﬁ%efs%) gisg%:cjl' %e%cry §vt1

di spl ay deV| ce_.is showmn in Fig. sectional
di agramé”F‘ C&be‘?z cut al ong the I|ne A-A. Fig. 22 is a di agram showi ng a

state ypafter Qh§%n@@acﬁiéﬂlﬁ%lte i peAhd Xse{haf:]u{l %H&vgn 92 1@?%%&?11{1[;&%(1@6' I ne

driver circuit 1903 nsistors struc 1 are
formed oflowever the polayized dilm, 423f iserot whiestarp (§@: @4&& )s uhsttzrna;bzeentscobmnﬂed t he

first subghrihend § 151%%0668& oMb I Be§ XS pixe " Sediidhil 01388 ed A cherrucal
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.

25 ' The fifth insulating film 1202 is then formed on the pixel electrade 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) materials 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, in which hole injecting layers, hole transporting layers, light emitting layers,

electron transporting layers, and electron injecting layers are freely combined.
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(liquid crystal introduced region 1906), as seen fromthe |liquid crystal
side. The liquid crystal display device shown in Fig. 22 is structured by
t he pixel portion 1901, the source signal line driver circuit 1902, and
the gate signal line driver circuit 1903. The pixel portion 1901 is
n-channel TFTs, and the driver circuits fornmed in the periphery are 5

structured by Moﬂéﬂ@%%%nﬁs%séﬁaﬁﬁc%h?ﬁ]‘ﬁﬂ%sﬁl THEACHERR ARG s e
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i nsul ati ng film 292" i clgmentig epslasse belt}eﬂ:flﬂﬁd@mi@@(ﬂ% HEDwW t he

pi xel el @Byode in the figure) and an open portion is formed in the fifth
i nsul atl ng fil éZOZ on the pixel electrode 1200. An EL |ayer 1201 is
formedon t he %: &% Rlptect FB‘EPehClE]@@ (typicaly a smlgssprbect |H@¢ﬁrlal§newnraunrgamec EL

mat er i al an #RE (Kibehsh E@ﬁﬁ%&ﬁ%ld@ﬁ&s@ iR S Iﬁ\?fﬂ ﬂaﬁv@?ﬁu%@{]&) e, Fﬁ/lar%{ 1201

Further, |ow nolecul ar wei ? m)nomer r| al ular”’
wei ght  ( BOVY§HE Yimapd ap sogy 16)(?%1@ filsg can anse@l #|thererver matez;lpl B eiFutiae, may be

used. A klﬁHéWHax@zD%ﬁ bte@uhs@ B LRSSt AEYi] @saﬁﬁﬁgﬁéf%‘ Q,borfa hPGThRg Lhe

EL | ayer 1201 urther, the structure o ion
structuréalb?soa besvssdl e Iayer structure, in which hole inj ectl ng Iayers

R e e L T
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 Embediment 1.

Thin and light active matrix EL display device is thus manufactured. (Fig. 24C)
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38 A cathode 1203 conposed of a conducting filmhaving |ight shielding
properties (typically a conductive film having al um num copper, or silver
as its main constituent, or -a lamnation filmof these and another
conductive film is formed on the EL | ayer 1201 (below the EL layer in the
figure). Furthernore, it is preferable to renove, as nuch as possible, s
noi sture and oxygen existing in the interface between the cathode 1203 and
the EL | 120 It is therefore necessary to enploy a schene such as
forninglgﬁﬁ Hmeptller 1201 and the cathode 1203 in succession within a
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el ect r od@NIION, SIUREIIEE 3| pixed portipg ].21%?1@ ﬁOh@ed emtheddst supg8i¢ and, hfier Whmlrrred

The EL @}Eeiid gu%s@aehsomemhé ﬂ{%t Eﬁdsﬁ%m&rﬁ%@'m&%& Lﬁ@egls formé.f is A

glass plate, a netal plate ( I ca yastaln’lesss
cer ani ¢ Sgingirem th‘aﬁT—FlRFH(SﬂfieberF@ ééss reToss srgpdalpdiagtingd) Fipl Hi eyt a;lx)rig\lﬁe

(pol yvi ﬁ}ggAfJAuorlde) film a nylar film a polyester film and an acrylic
resin filmcan be used as the cover material 1205. Further, a sheet having

a strgcture imFgsi @ﬁn aaﬁ@m miereficsi hurigals2@idwienbiesl ab@ubardPé{Freiferdnm aumarahy| ar
film c I e, sary for t cov

nat er i a?li'?fld%&t%r a pa en% n?lg'“lrfgrggsegm}“ﬁm]\/\%?ocﬁg ntoﬁeg 3 gcf'ué(c‘ﬁ ?ﬁ?ﬁdm&l &8”8& on of
| i ght frcoenit h%lOELd@ioeersemtglta 51ghdvxlhnd driver cowmer. rigdchrafathesddesr drcuits is
transpar, er as ate ster

1 oeSiecliBAE bl Bhipidt Doy B5haRylof v fu@2 PR lefile © il Bfealfel o
har deni pgnueésumﬁ)ﬂl%thernal | y hardening resin can be used as 25 the

fill [ materia nyl chlori acr oI yi.m de, epoxy

r esi ﬁ sili cénhrsg-éc’%a e @%ﬁg@p@%év?ﬁﬁyerbﬁ%??gl %103 fé{?ﬁ\r?"é 12208 Y|

acet at e}co@adl sdbing sﬁﬂenaﬂ)eu(w 410 f@trie@ At they pd“ulit%o Bk (edefRAl sheGakel RBriRMpPROESSEd
if a dr ng gent ( re ﬂéﬁﬁ%lléiumomde is formed on the inside of the
filler PicE sigpalipe WF‘E agd theagate ighp! Anesdse cirgidl 498d within the
filler materigig. 3@ crbis de&tiondDdiP@asi BBsfoRdBL VEFlNes sRatixShe hgRelves.

noi st ur mbsor ben%\ég (i“f orm ng the spacers from barium oxi de Furt her,

when fofnfHETsphk pto; @ata"lué g-capanst (ifeandy 2 frophnpely BET rprg shownherehe
cat hodecdm@dedsn thelisbfRrsidY Bfic fifVer’@lch® V108 oPECSS léﬁi%trfafeoﬁ(fl henFRPGEY S-

Lastly, .the second substrate 419 is renoved by cut a substrate sare as
Enbodi mekt 2203 (a TFT for controlling the electric current flowing in an EL element is shown here)
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 chemicalrcompound of indium
oxide and tin oxide or a chemical compound of indium oxide and zinc oxide can be used as
the transparent conductive film.
7 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 may be used.

A known application technique may be used as a method of forming the EL laver
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Thin and light active matrix EL display device is thus manufactured. (Fig.
24C.) 39 [Enbodi nent 6] An exanple of manufacturing an EL (el ectro

| um nescence) display device using the present invention in this

enbodi ment will be described. Fig. 25 is a diagramshowing a 5 state after
a source signal line driver circuit 2102, a gate signal line driver circuit

2103, amzb0br aRsiiat,ans seddiue g il er fypi fﬁay bR ANh @Rl QdicAkE of 951551@ 195% the
first substrate ancl q}g&gr whi ch the second substrate i s bonde e first

subst r atSFUFETS dipyigh Ipifding) laygpeholy Sranspardes laysrs, dighh cmitbng tlanergL

| ayer sns;!&noﬁmgnspaﬁmga Sférg:a@@aeéﬁﬁt ihRBdlg 19&&9&@%91 cEanI edl cut along the
line AW 10 In Fig , reference nuneral enotes a substrate,

ref erence nurf® rcé‘lhOd‘? @@‘17 gempesed of picxrducies filn rhavmgf lwhé soEldingrerapertizs 02
denot es (@yphQuy Geopleiak fﬂiﬂnrh%vﬁ% A &hinufl @ﬂ& or %&&% o 7 %a?é ? chs gﬁﬂ:ﬁt 3L gnal

i ne drlver circuit. Each driver rcurts 1s
ext er nallsBHEHYEHN of tese arrharetheroppndietinggfilois ﬂOHa@ﬁ ng th@ Eé(nlaEElCde exi bl e

rinted ri 0 terlal
D07, o FrEhd, feLRepaRisha ik, SPRLUNA IREE AbsloH SyBR Sy
formed dhe ingrEicp ptiveers gezoathode 32¥T Tnite Ehdaysir R206. pdt ﬁlp@mﬂm(ﬁdperfdrhethsour ce
si gnal |a'b8@e Gheed Biim Ghabitioh 11%%91%0(1 tBIB 119iat & iRl am érnn? tgrﬁg.\steg;t)({o ﬂ![ t

2103. Fig. 26 1S a cross sec |ona |ag orrespon |ng
al ongia heethwdiéﬂm\ﬁwrmamdrapmatua'FT 2202 (note that an n-channel TFT and a

p- channel TFr cont n e_so i | i ne
driver ci rCU|Pfrﬁ§?0§ag¥/ﬂng% §gesdu?2)t0tthFé’tDé f%ﬁ%mﬁ % aﬂﬁ t('f:ﬁ ggggo@d(é‘?eTFT
for contcathotie 3307 keethes éatwedc The EeNtlehbmvis Bgrrounda bilthe kever ﬁhatblfial shown
her e) nt,ai ned 2101. are for i xel trode
2504 i 5 Ty hisdoge o Bl 2B EhY I bsd edinun et 2O pd e o

regi on (mata‘laﬂaaﬁ)&amﬁglcm]oﬁﬂbylﬁl&iﬁlﬂ@fﬁiatéfﬁl2ﬂ%03 A transparent conductl ve
fllmhaV| ng a is .used as the pixel electrode

5 | ff
2204.1°A cheni &éﬂ%ﬁﬁ‘guﬁaﬂe&@“fc ﬁ’g%dta{c : en]éié‘ siHBle e Pl 8 cegmin el &n

conpoundR¥ (ﬂh&f@lﬁﬁ@r@bﬁf&@edaﬂdstﬁﬁﬁlaﬁxh@f@ﬁﬂ;l% m%a& fitlrh& ﬁ@ﬁﬂmﬁr gnt
conductive fil An insulating fi1lm2205 is then formed on theipl xel
H

el ectr od’é’ﬁf ng\ineRErligirsan film cap be gerdl asrihg pryer mgleried 2HG  Alrthgsen

porti on shéet fh@shﬁgd sirficthi@@n Whedh AdhRgm foli R 2ABRIQYEHy b PET B8 & X8l 1apkiget rode
2204. An EL |l ayer 2206 is forned on the pixel electrode 2204 in the open

por t i on.CKASMAC B¥ani ¢ EL materials and known inorganic materials can be

used foor the Nd&-HaRM)Els eelBaryFHF Hﬂed'overl ﬁﬁYeHBl t@%' tns ‘%I‘H hbr LDNNB Rk

mat eriral s and_hi gh nol ecul ar pol ynmer) nater S exl st as organic
EL nat erheireadiafpg dgpth@rofd@yt f;@mljg@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 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 included within the filler material 2208. It is
30 possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. Fufther, 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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A known application technique may be used as a nethod of formng the EL
| aver 40 2206. Further, the structure of the EL | ayer nmay be a | am nation
structure or a single layer structure, in which hole injecting |ayers,
hol e transporting layers, light emtting |ayers, electron transporting
| ayers, and electron injecting |ayers are freely conbi ned. A cathode 2207

conposed @ik ﬁ@'ﬂ dye tsbl.ﬁge £ Fﬁz{plﬁé\ﬁhog ({ulcgﬂtﬂ(?f"aﬁh g{eg&teosrlgrﬁz :11}-1(\3/ gnver Circnit

(typically a con ductive m havi ng al um num’ co as I'ts main
const i t uénf3 tothedPq %mSnamd e Wiringnisofleattiedly canmbcmdao keerebaguohemeyfthem) i s
for med orppggqg L layer 2206. Furthernore, it is preferable to renove, as
much as possible, noisture and axygen existing in the interface between

t he cat hode wah‘ant!wﬁh@n&medlmgmat@m 8104 is formedas st @vemxpegeﬂqromdnb of

b t t ti - chanb t hod
ol ust o ot ealihe BRBAS Piboial FIDRENTT Me PGSRl 5 Specfiene %%%”ﬁseﬁ
of the pitlkeELelesnintsoate 0212@1%311 beoflirdnayier at@dfhereandhishieconed thodd. &AzPldy i s
t hus forgg%ceg{}gn%ﬁlhg% Oss,t;ecthﬂ%itsr‘g‘{/&rgugg%? y the cover mat_erl‘al 2107 Whl ch

iS joine 't sealing material 2106 and the
second seallng material 2108 and is enclosed by the filler material 2208.

15 Agla netallic plate (typically a stainless steel plate), a
ceramc Eﬁ'&?‘é‘ﬂm&?ﬂt FRP (fiberglass reinforced plastics) plate, a PVF

(pol yvionyl f1 wokietie} &f Fdfnimy Bboatbmf hdtenthia HIROkMBSHET udihd The ﬁﬁﬂuﬁ&uﬁﬁ%W ic
used as the cover material 2107. Further, a sheet having

resin fllmc%ntj\%ﬁ

a st ruct GIEEdPLIRT BIFSSH ARYERLPR Poxplained STRRRYIR HEt eBYOUMBYE £} FIRFSOICEOY | ar
film cadisgts® ob@nt3Rsisiéd pbiafof it RBbwn ik Fig 11CGAS IR YelRH JNBafi@N@lre is
material jtqQ 32]3 transparent for cases in which the irradiating direction of

light fr sty e samenasntiat pk Embraiment e MNove thahdfteeterm bosioge gata, thin film

t ranspar @ahsistet Bicales 8 Y8R A9 t?anﬁlsl%?ﬁaﬁﬁ%& Shap@ nﬂ)mﬁ:th'aﬁ a@ & Byerd P&{ﬂégiﬁ er
film or anacrllcfllm is used in this case. Further, f‘g ftrawo

har der#isng 1#%8 ibAtWsen 2 ateplnetrady and pdestndgwirasi(thecate dectiodedndighe Whingtrae
filler mabefobald S208 Salgé/g‘}dé Be h¥\éhﬁ\)€| lafeif'j 9 LG m%ﬁ(‘# E\/ Aﬁ P QUL G, eDOXy

resin, silicon resin, B (pol yviny but yral) a I ene vi nyl
acetate) can b impagty @@ﬂé‘?ﬁ lorthe r@ive 1@fer tZﬁ‘éS Hla gflfeatigning mmebwﬁs wppgassed

f d d f th
i1 Tor merarra 908 Rars R 85 PHEREHA) hona ) ol kMR fo”

filler nafen¢eshsappodd therefage tBO ppossRtibh é11m024j|8ve1ct t’n@ epdeers fitth Q43 8| ares
when far S RRORIRC O UL RRE . R b B R Rt S TP sl AL
cat hode X2@ndad nexthinkfiast dubsiere 24)1 is ebmexcidngndothe ssand WiriogR42ie(dEpaedns .
‘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 electric 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 electronic book), an image
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The connection wiring 2104 is electrically connected to the FPC 2105
through a conductive material 2209. The connection wiring 2104 transmts
signals sent to the pixel 41 portion 2101, the source signal line driver
circuit 2102, and the gate signal line driver circuit 2103 to the FPC
2105, and the wiring is electrically connected to external equi pnent by the
FPC 2105.p1&586¢ @Evicd tﬂﬁviﬁ?@%oﬁﬁﬁ% G R &l e K08 Spe i%igreg%ﬁ{ RO FSaulf. .
cover exposed portions of 5 the Tirst sealing mat ertal 2106 and 4 portion
of the FRECTIOBUINmMEss are giyen in Hegs2B8Aded8® in which the EL el ements are

conpl etely cutf foghal QLNE At ' s t.h di_splay device
havi ng t he (_:rosés sect ong\ C@t%@?El%ré?so?o%oé??%ggf@n%%ﬁf %On a?’]%lcfdmﬁp t hod
of formi mgrtepnbPLomvgine enputiportion| 3008y adsphly qrortitsi 3094t beeratmpudvaiathts BOGS,

met hod .of [ in Lon is.explained sinply in this.enbodi nent. A
‘cross sect ? gﬁg eﬁﬁ‘@é’? 'am@?%ﬁ% qa?ré)gé(l?%l? %revﬁ%er?f{lg%grie§en§%ﬁ?f1qnﬁnﬂ 1559, and
t he net houtlefdisplayfoagen3@®4i s  basically the sane as that of Enbodi nent 3.

Note that the.,ter ttomgate thin film transjstor indica athin film
transi stor ha\ﬁ1 %gﬁg’bs Yape’ %h&eﬂhﬁa@ﬁraatﬁatagtﬁowoFeéi/%éair%auf g?ﬁ%é?&n 3 é‘sﬁla}’ ayer
bet ween @ogamel ¥lee soadieinptdp@tioe 00 opbraiing switdies Ga0E cbfety 901, and ah he

W ring are ot formed.on H;ucg S{ITe si de of 'Eihe active |l ayer), as shown in
Fig. 27, 7% FiCeVESeRIFPY 289 n. TisrAoivg tafy, diselay flguige (o thtaresenti pwentigy er
2408 im anayalefused inght digplappogion Bidd) the gate el ectrode 2410 as a nask,
simlar to Enbodi g&g&l 1, in Fjg. 18C. The first wiring 2417 is not
necessary, and@& Hi 8V2 apRbils rompyisf thah s GamROse o mdin badlyi 3700 medremati | m
2419 ar e pafichosamey ag rnrtag@ rg@iveng befioh 083 24d Qe SRMCIPSRHPIH NOakuE! | Ng.
The second substrate 2420 is bonded next, the first substrate 2401 is
renoved, PAREPRHES s e EneFLNe matdx dlplay dedpoelcidie REesentrinvestion mbywierusedyin the or der
to be cor@gﬁlajytpbgidﬁijghs_Enbodi ment 3, although the first wiring does not
exist in this_enbodinment) and the insulation film 2423 are forned. A bottom
gat e t¥ansi st 62 pERsEEYF Agoasipityrerispiaydhat igsempesce of p othén bedsopPdsilisplagi des

ate, _ _ : e e : . |
0 5 apoAfohl 580k %@Hrﬁﬁﬁo&?h’ss 356 ety Dk 6k 'df%)le%r 9&91?& gf :E%ﬁp:%g&?a

bottom gate transistor, a npurity can be added | sel

manner . [UEiB6BeN Wenbe Bjed R hegtisnlasepangansi3R0yi spl ay devi ce manuf actured by
enpl oyi ng theggys i i Op: . ' ol f

el ectric equi gﬁ%%ﬁﬁ s%ﬁﬁgwg\égﬁ&é{l} g‘é‘f@?@%ﬁﬂ?ﬁnﬁfgh ﬁtﬁ HgF %hﬁ(gére g%?v[{é%\lh ;%B\c}? deo
canera, a4 gilisht souerid2. aligridjcostabdisplay gedsedtiBon pdlvrizal lighybeaen spljer

di spl i ) i 0N a sound_ reproduycti on
devi ce? SHOEHMU SALTPIR) on s Y RIO7o" IR B S, BSOS RptEh

i nf or mat itherliquad eriystall digdacdevas 3403mbi | e

Fig. 28F shows a front projector which is composed 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 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 manufactured by using a suitable supporting material only during manufacture

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

dispiay devices, and active matrix EL display devices are formed on an insulator. Further,
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conputer, a cell phone, a portable type gane device or an el ectronic book),
an i mage 42 playback device having a recording nedium and the |ike.

Speci fic exanpl es of such electric equipnments are given in Figs. 28A to
28F. Fig. 28A shows a cell phone that is conposed of a main body 3001, a
voi ce output portion 3002, a voice input portion 3003 a display portion
3004, opanatiiiha simst The ctlve mat r.i x

di spl ay device of ﬁﬁﬁmﬁégggﬁﬁ.fﬁ%é%??g%ﬁiﬁﬂ%%ﬂﬂﬁuﬁ TPEHE &P@B“ﬁ?aﬁgrtlon
3004. Fi PUBHE @ANENGE SAng@Eng hetpiean whirngsi fgnn@moSMremf lagemsmhm bbedycadl 01, a
di spl ay PR r 310 eration sw tches 3104,
a batter;Bgﬁgﬁeﬂéﬁég%bkﬁ}%gggg?%celvfﬁﬁu%gg f%ﬁs§ﬁ8%8H$H8*§EP?§8°ﬁﬁ?HPX :
di spl ay d@jpgdatipn filre apd deamoblemvantiriop mettmairwathesmaed when i@ 188 Bllay
portio ile.co r that is conposed of a main
body SSB%égéﬁmg%gn%éﬁggﬁ??ﬁﬁwgﬁﬁﬁﬁS%ﬁﬁ?%é%} oM%€ei ving portion 3203, an
operating switch 3204 and a display portion 3205. The active matrix

di spl ay device of the present invention nmay be used in the display portion
3205. 15 Fig. 28D shows a goggle type display that is conposed of a main
body 3301, display portions 3302 and arm portions 3303. The active matrix
di spl ay device of the present invention may be used as the display
portions 3302. Fig. 28E shows a rear projector (projection TV) which is
conposed of a main body 3401, a light source 3402, a liquid crystal

di spl ay device 3403, a polarized |ight bean1splltter 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
i s conposed of a main body 3501, a light source 3502, a liquid crystal

di spl ay 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
“descri bed above, the application range of the present invention is
extrenely wide, and nay be applied to electric equipnents in all fields. A
sem conductor device can be made thinner, lighter weight, and be inparted
wth flexibility with the present invention. In general, the process of
manuf acturing a 30 sem conductor device is conplex if a substrate is nmade

t hi nner, but the sem conductor device can be easily manufactured by using
a suitable supporting material only during manufacture in the present '
invention. It is possible to apply the present invention to sem conductor
devices in which circuits such as SO structure integrated circuits, active
matrix liquid crystal
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di spl ay devices, and active matrix EL display devices are fornmed on an

- insulator. Further, 43 insulation filnms between w rings can be made thicker
by using the present invention, and parasitic capacitance generating

between wirings fornmed on different |ayers can be reduced. In addition,

t he probl em of nmaki ng conductive connections by form ng an opening portion

in an insulation film and the problemof wiring material heat resistance

when i nydlaat I0LAINMER ISP are forned thicker with a conventional structure

are solved. 44 WHAT IS CLAIMED I S: 1. A nethod of manufacturing a

sem conductor device conprising: formng a thin filmdevice over a first

substrat g; i .hin fil mdevice formed over

t he fi?g?dgdégﬁ?gb@gﬁﬂﬁﬁﬁ%§?33§#2%£¥.fg?gﬁaégﬁpéﬁgg | eaving the thin film

‘devi ce; forrfoiginga thipgninngvipe oivenfifsosutsgaehi ng the thin fil mdevi ce bonded

to the second substrate; and cutting_.the second substrate sq that a

ponéi ng por thoﬁﬂmﬁé‘tsﬁﬁ@ﬁl supgrathiorhe thindile devge formed auerithelisst synHatsupst r at e
1S renovedzr@%ﬂv%g@Byﬁﬁga%ginéggsﬁg%ﬁﬁQﬁh?g&ﬁkvﬁe-The met hod of

manuf acturing a sém conduct or according to claim1, further

conpri si ng ffonminpggn apening pbrivn figr teacharg the thie ilmtdheicé homdeflitd thedeworce and t he
first spbstrate. 15 3. The nmethod of manufacturing a sem conductor device
accordiSﬂ'fgstfa‘it)e’(E}]fl im2, wherein formng an opening portion conprises form ng

an openi ng RftdoQRe sddohMSutshsndlsa g boh«ﬁﬁg gorti%g btwelR end BN Eeh 8dvice
manuf acturi ng a sem conduct or device according to claim1, further

confr i sindghd sscemdngpbatmate msigmaved gnd sgmeoviny the sedvadtshbstrafd, | m devi ce, wherein
bondi ng the second substrate to the thin filmdevice conprises bonding the
second substrate to the insulating |ayer. 25 5. The method of

manuf act, gk Rt dSEThARRUG TR GaNEHAuasE s ileNBebidingl 8l 1, f ur t her
conpri si ng@bondl_ng a polarization filmor a polarization plate to the

second fyiihatcompaisingdpiming A insslaéing tpykrulesiveenhe thin il dewicn gnd the eicond
substratelQ. the thin filmdevice conprises bonding the polarization film
or polarrzation plate to the insulating layer. 30 6. The nethod of
mangf acturi ng a sem conduct or device according to claim1, further
conprising bonding a palarization filmor a polarization plate to the
second Xk dpemethod of manufacturing a semiconductor device according to claim 2,

wherein forming an opening portion comprises forming an opening portion in the insulating

layer.

20 4. The method of manufacturing a semiconductor device according to claim 1,
further comprising forming an insulating layer over the thin film device, wherein bonding the
second substrate to the thin film device comprises bonding the second substrate to the

insulating layer.

25 5. The method of manufacturing a semiconductor device according to claim 4,
further comprising bonding a polarization film or a polarization plate to the second substrate
using the bonding layer, wherein bonding the second substrate to the thin film device

comprises bonding the polarization film or polarization plate to the insulating layer.

30 6. The method of manufacturing a semiconductor device according to claim 1,
further comprising bonding a polarization film or a polarization plate to the second substrate
using the bonding layer, wherein bonding the second substrate to the thin film device
comprises bonding the polarization film or polarization plate to the thin film device.
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usi ng the bonding | ayer, wherein bonding the second substrate to the thin
filmdevice conprises bonding the polarization filmor polarization plate
to the thin filmdevice. 45 7. A nethod of nanufacturing a sem conduct or
device conprising: forming a first thin filmdevice over one surface of a
first substrate; bonding a thin filmor a second thin filmdevice to a
second substrate; bonding the thin filmor the second thin filmdevice
bonded 7 & btod e madufatthshg asemicondirtdrilevice comptisihgt fil m device formed over

the first substrate; removing the first substrate, |leaving the first thin

film devi ce;fomﬂ&iafﬁsféhin|fé evipe QY RRRe SHlacT ol adustBbsEHS first thin film
devi ce bond : - ] ' tion f
evi ce bon %prglg:aqtﬁwﬁﬁﬁ?&% seé&ﬁ?th{r?%lﬁl %éevgée{?o %t%ﬁgéhd%gﬁﬁfa@ portion tor

reachi ng the i'I'mdevi ce bon 0 second substrate; and
cutting the madmgdhsthbsfilnateths eedondthih Hidgmllenide bogndedrtd itlenscbatdsbdsirdthie t hi n

filmor, the .second thin filmdevicgce and the second substrate is renpved,
andr?rerj%?/ lﬁéﬂ%a}“gﬁ‘é“’% BSE oV UBe it fWstipEayi ng the thin filmor the

second {hi N rbhbhded iy subofle, ITNEIRENRG @ ARSI Uring a_semi conduct or
device according to claim 7, further conprising formng an insulating |ayer

bet ween t he fhimigp at lehst afdohdudadievifite candtht fiestfthindtdm deuiss hrade, to $he SEhendret hod
of manuf gﬁtgr_i ng a sem conductor device according to claim8, 20 wherein
form nggu ra%eni ng portion conprises form ng an opening portion in the

insul ating foaNRE an bBenidd Borfh ModeRdhiniRL Fiag tMh ik RvRe Bbaadueror device
according to claim7, further conprising formng an insulating |ayer over

t he0f i rseeondrfubstiate:mpdevi ce, wherein 25 bonding the thin filmor the second

i 11 Aoyl 0 (el b S5 S8 SORLESSRe JRRRgENg yihe hin

filmor the sec I &vice 't nsu g K'erret hod

of manukeqiduhinfinedsedd dnkiiisicond sdirae iCempktd iafdremd@ngby tle debbmd fil m
device over one surface qf a first substrate; 30 bonding a polarization

fi 1 m orSUBStEE dgaving the fip filyp or the sgcddbmdilgdsyideat e; bonding the

pol ari zation filmor the polarization plate bonded to the second substrate
to the thin fil mdevice formed over the first substrate; renoving the first
subist r &. 8 he nealvddngf rhdrmfadniringfa demicterdcter deékbed eoadivg tariamenli ng portion for

r eachi he thin fil m.device ponded to the second . )
nf%rt}'ler comprising tJ0m1ng an ?nsugtlng ?ayer between t?le %rst?hn film device and the first

substrate.

9. The method of manufacturing a semiconductor device according to claim 8,
20 wherein forming an opening portion comprises forming an opening portion in the insulating

layer.

10. The method of manufacturing a semiconductor device according to claim 7,
further comprising forming an insulating layer over the first thin film device, wherein
25  bonding the thin film or the second thin film device to the first thin film device comprises

bonding the thin film or the second thin film device to the insulating layer.

11. A method of manufacturing a semiconductor device comprising:
forming a thin film device over one surface of a first substrate;
30 bonding a polarization film 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 over the first substrate;

removing the first substrate, leaving the thin film device;
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substrate; cutting the second substrate so that the a bonding portion

bet ween the polarization filmor the polarization plate and the second
substrate is renoved; and 5 renoving only the second substrate, |eaving the
pol ari zation filmor the polarization plate. 12. The net hod of

manuf acturi ng a sem conduct or device according to claim 11, further
conprising formng an insulating |ayer between the first thin fil mdevice
and the firgbrmih af vpatin@ptiod Jor réitBinpathd edn 6fm @eVLE BEidet itd theadecond

sem conduct or device according to claim 12, wherein form ng an opening

port i orfUBHIA:i ses forming an opening portion in the insulating |ayer. 15
14. The met . of J 1.G tor.. i L:ng: to claim
1T, furt hor S PERRAULEGllruRdl bk OF SRS R e BEARE BB, T

devi ce,filmharthe polbkiradion gpldthend the ketond atibstratefis kam@redf € pol ari zation plate to
the thin filmdevice c ri ses bonding the polarizagjon filmor the

pol ari zat i of*PPHNE oply 1B, eecPRY ﬁ‘l‘béfrfﬂﬁgleg‘&% fhe padaryationiige phtg pefarization

manuf agiigei ng a sem conductor device, the nmethod conprising: formng a

sem conductor | ayer over a first substrate; formng an insulating filmover
t he sem conductor |ayer; bonding a second substrate to the first substrate

with at.|east th em conduct or layer, 25 and the.insulati film

i nter p&geiﬁ? H’éﬁ@gé’?\%@é‘ﬁ%" @gﬁéﬁﬂ?%ﬁdﬁﬁ?ﬁvﬁﬁﬁfﬂrﬂ@ﬁéﬁC@W g? > | east one
bondi ng“uﬁﬂéﬂdoﬁ@ri@fng%ﬁﬂﬂ? b thshRWRE layE BN ERKhE st filih SmSMORE hAd fhe 4K LI Ng
the second substrate so that at |easSt a portion of the second substrate
corfectssbisttade.t he at | east one bonding portion is renpved; and 30 renpving
the second substrate. 47 16. A nmethod of nanufacturing a sem conduct or
devi ce according to claim 15, further conprising crystallizing the

sem corduThe metiRyaf n@htikarhgnRdemionbectisiedand oehaingas elairh@2t he first
substrate. 5 17. The nmethod of manufacturing a sem conductor devijce

accor di‘Wesreig feqmingan gpeningporEipm comprasep Sprating an egasing porfier indhe stlggag t he
second]§ﬂ9§trate and a polarization filmor a

15
14. The method of manufacturing a semiconductor device according to claim 11,
further comprising forming an insulating layer over the thin film device, wherein bonding the
polarization film or the polarization plate to the thin film device comprises bonding the
polarization film or the polarization plate to the insulating layer.

20

15. A method of manufacturing a semiconductor device, the method comprising:

forming a semiconductor layer over a first substrate;

forming an insulating film over the semiconductor layer;

bonding a second substrate to the first subsirate with at least the semiconductor layer

25  and the insulating film interposed therebetween, the bonding being established by at least one

bonding portion of a bonding layer;

removing the first substrate;

cutting the second substrate so that at least a portion of the second substrate
connected to the at least one bonding portion is removed; and

30 removing the second substrate.
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pol ari zation plate; and bonding the second substrate to the first substrate
conpri ses bonding the polarization 10 filmor the polarization plate to
the insulating layer. 18. The nethod of manufacturing a sem conductor

devi ce according to claim15, wherein the bonding |ayer includes the at

| east one bonding portion and at | east one weak adhesive portion. 15 19.
The met hod of manufacturing a sem conductor device according to claim 15,

furt heri6c anmethsd BEmbRAIMAR AN, S@RIePEHUCHS dbdke AdofdihgioledineEs) t he
sem conductor |ayer and the first substrate. 20 20. A method of

nmanuf adbiheregrprisagicostdiineothe gamicoadudtordayas bhioere eanding e sepond pesiirteg a
first itgﬁllg]}%{' sﬂreﬁ er over a first substrate; form ng a sem conductor

| ayer over the Tirst insulating layer; formng a second insulating |ayer
over the sem conductor |ayer; bonding a second substrate to the first
substrate with at | east the sem conductor layer 25 and the _first and
secand indhi Bethed of speptaciusing aseasendveialaicraesnrdingdo plgHailAg bei ng

est abl i ghed, by at |east one bonding portion of a bonding |ayer; renoving
the first substrate; forming an opening in the first insulating |ayer to
expose t he shabeshthipyaris fayped betWeen thengcandesmbsheate anvea palydzationdtlmaont act s
the sem conductor | aﬁ/ r through the 30 opening; cutting the second
subst r AoTEgleplate, dFeast a portion of the second substrate connected to

the at | eastpaRmRROH-DE1 APLiA R 118 HrANRMSHie ARhrILIPMIdg hlSoseicanth
substrate. 48 21. The nethod of nmanufacturing a sem conductor device

acddr difig erghe pelerivat®n plate tathe isolging &yay crystal li zi ng the senm conduct or
| ayer before bonding the second substrate to the first substrate. 5 22.
The met hod of manufacturing a sem conductor device according to claim 20,

wher ei nig, rhe nfeedi df%dnay&furing_afs@mmw&bwetab@oramgqaelaﬁﬂ hstrate and a
polarization filmor a polarization plate; and bonding the second

subst r avkereig theordingslayes indvdestles atderst predzondingdiondon and gdddasoneavgabn  fil m
or thezﬁﬂkﬁﬁéﬁﬁﬁbﬁn plate to the second insulating |ayer. 10

15
19. The method of manufacturing a semiconductor device according to claim 135,
further comprising forming a second insulating film between the semiconductor layer and the

first substrate.

20 20. A method of manufacturing a semiconductor device, the method comprising:
forming a first insulating layer over a first substrate;
forming a semiconductor layer over the first insulating layer;
forming a second insulating layer over the semiconductor layer;
bonding a second substrate to the first substrate with at least the semiconductor layer
25 and the first and second insulating layers interposed therebetween, the bonding being
established by at least one bonding portion of a bonding layer;
removing the first substrate;
forming an opening in the first insulating layer to expose the semiconductor layer;
forming a conductive layer that contacts the semiconductor layer through the
30  opening;
cutting the second substrate so that at least a portion of the second substrate
connected to the at least one bonding portion is removed; and

removing the second substrate.
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23. The net hod of nanufactUring a sem conductor device according to claim
20, wherein the bonding | ayer includes the at |east one bondi ng portion
and at | east one weak adhesive portion. 15 24. The nethod of nanufacturing
a sem conductor device according to claim20, wherein the conductive |ayer
conprises alum num 49

21. The method of manufacturing a semiconductor device according to claim 20,

further comprising crystallizing the semiconductor layer before bonding the second substrate

to the first substirate.

5 22.The method of manufacturing a semiconductor device according to claim 20,
wherein: the bonding layer is formed between the second substrate and a polarization film or
a polarization plate; and

bonding the second substrate to the first substrate comprises bonding the polarization
film or the polarization plate to the second insulating layer.
10

23. The method of manufacturing a semiconductor device according to claim 20,
wherein the bonding layer includes the at least one bonding portion and at least one weak

adhesive portion.

15 24. The method of manufacturing a semiconductor device according to claim 20,

wherein the conductive layer comprises aluminum.
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