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

| NVENTION 1. Field of the Invention 5 The present invention relates to a
nmet hod of manufacturing a sem conductor device, and in particular, it
relates to a nethod of manufacturing a thin, flexible (having a flexible
property) sem conductor device. Further, the present invention relates to a
met hod of  r SENMICQNDECAND RIH CHPA AN MANWFACHT UBINENdEATHAD FEIHRERT
wirings forned on differing layers through insulating filnms. Note that the
term sem conductor device in this specification to indicates general

devi ces which function by uBACRGREBENOEONIHINYENIIOPerti es, and that in
particul ar, the present invention can be suitably applied to integrated
circuits ugﬁﬁﬂdé BdR{QUO%Ravi ng SO (silicon on insulator) structures in
whi ch a sem conductQfent an@hiidSrl Qe AB:HBA of inhieufadtuding at @maehiveomEdvideX
liquid crystal display devices structured using thin filmtransistaors.
(TFTs), t oAnaconiRAEiGuiarT ieIEes dp & pRaotiel maBEactaARE £ HBIY fpablefhay e e it
film devi ogoddhndhaah@fcdn &L EC! rARik: J6Y! pesaonkahnbngeict hb M bidimd of
transi stor ? F 9 structured using a semconductor thin film and, at |east
one el eneneddaingparnbincapetismentdichis Benssid Pelwgen Wirdghdurerel va ditfgrmedayers,
resistors, C ] I i thi LIl &t ke 2 ihRessdkitRbtion of
t he RelatéagﬂgPlggﬁﬁL egggfegﬂ%?&%%i@gt%??ﬁgggﬁg%gﬁ?s&ﬁgbiﬁg SC? structures
i n whi ctv sSedicatongetrdrdevivpe micr nctor hedtibanasenisendusGrprandrisss: ard gi3é ki nd
of sem conductor device. 1t | LRl Litd RN

capaci t andsranth P8 gy HrgiBanar 3t PP G ERLER ki flepens

| ayers on langig SObfs#icone ihyyeo irsemies dmohothor saevirclecios laypr Adeimes orai i x
liquid crystal display device.. 25 Structures in \Wij - tehate. hi ch
Chin i1 mEraHer & g?‘é‘%(%ﬁ*é 1q5‘rdecr¥%?§rf'éﬁﬁ%?’n%‘wﬁ%e§3tr\é\§u’%§vﬁ@]tn§ﬁ%ﬁﬁgf{hgll tg‘r‘rlgfrgﬁo\sll\@of
pi xel s ( TRTFiox matdcane shdhsk rit elispiandedcsubst riat dikon ®hé ¢érmathin dpposiyige

el ectrode is fornmed (opposing substrate re.j.oined,, and_ .} qui I

are inj%%ﬂ%%CmF%aa‘ﬁ%ﬁggﬁtwggﬁ Fﬁ%mgﬁ%s%ﬁﬁpe%%jﬂ?n%$8§g?gbt&ﬁ%ﬂ”%%¥$@ ?
matri x | i geintbogaySssalhidiisp) ay cevbaese cldhet edrh ageuapplinedts tsoclt he Wiiigasi d
crystals can be controlled for each single pixel by t.he. TFTs 30 formed on a
transpareﬁP“@ﬁH§FF§F@’§EEH”%§“%F%§€¥W5ﬁ%nFﬁgﬁ%ﬁB?3eﬁ%F?W%Lnatrix i qui d
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 dévPeeaipips okHsvlirlaed 6ffe type of seniconductor device. Active

matri x Lé%%ﬁte@%i%ﬁk GSiPe RAME R RIAAMCEON Srhdudhiie vhah delnicaitiettbalayts arc
sandwi ched bétween two el ectrodes, and an electric curren floms,eEgﬁkggy

causi ng | ifefimedt on be inseidlen edst aFHaCeiBe Of SEMEQPIRIRT 19V ng P POEHE
material Gap, Bgragi‘f)l@tcra%éiﬁ%é‘, Ohd&8CKkhvE 1 Gk @peration 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 substrate on which an

opposing electrode is formed (opposing substrate) are joined, and liquid crystals are injected

in a gap between the substrates, is prevalent for active matrix liquid crystal display devices.

The voltage applied to the liquid crystals can be controlled for each single pixel by the TEFTs

30 formed on a transparent substrate such as glass, and therefore active matrix liguid crystat

display devices have clear images and are widely used in office automation equipment,
televisions, and the like.

Further, active matrix EL display devices are known as onc type of semiconductlor

device. Active matrix EL display devices have a structure in which an EL material is
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pi xel by using al plurality of pixel transistors, and therefore an inmage is
clear. The level of integration for these types of sem conductor devices is
increased and 5 becoming mnute. Parasitic capacitance which is generated
between wirings of a sem conductor device |leads to electric signal
propagation del ays, and this hinders high speed operation and accurate

el ectric sisgparic Fage W cleThedaes, endeantwiwp@scn@ﬂowarth@ﬁw eausinapighi todrice,
one whi ch 'cﬁn@&ﬂeg%fg%%c?ﬁé WERA Wobidos domTed E%?hmﬁ% AR b AL Far e%&gg&g%
whi ch is generate et ween W rings orned on 3 ferent Tayers t rough
|nsulat|on1ﬁmﬂhVU$Oghplnﬁéybémetto@%&ht@gmﬁﬁmaﬁxﬁsnnmeﬁeaged t he di stance
between w rings. Ifhgrlg.peq ?r}nt%cbr%tloS?oqethes%yeresbg gcqx%co;stlor Gy %shaes 1 1% sed and

i ncreasing the para5|t|c capacit ance. WP MOVEa T b G TS Y

| ayers i bedmmmgOnmmduceIhhwnmata&nmmCecapamlma@maHMeﬁmBﬁWcmnnmnggqhﬂrmed

on the sane |a nt e ratlon mnrln

oyer i o SRR Sharat Iy SEH Shereen B e e ek e
whi ch i s gepatasednbeidsean lﬁd\t\ld kipgs pebaRdioan ditfenentwd aygssof tphreugh
an insulation film contributes to an 1nprovenent in the overal

i nt egr at i oREAAEVHICCHPNG HE1Leli SEBHAE tT5FY YaVIVERES TREPE &t D neHodecs feR u¥

meki ng i nsyhatl 1@Qenfdrzlté@bétﬂb&%@ﬁm?@ﬁ)rh@@ beagtdieht iR sdhShANELinsDEtNSRAN.
Wi rings, and using insulation fi having a | ow dielectric constant, in

order t8° reducH PRdeyshrhdnesratiqnaiidasieanidethy tisnncei iey ot wisass irmedgy the

formed on Qﬁﬁéﬁ@&ﬂ&mbﬁ%@%ﬁa@@ &B&Qﬁgﬁxéﬁugﬁﬁyb%hhgﬂcB@kﬂhmﬁbW@Mﬁhggh&y%@e
insulating filmis made thicker en not only does it becone nore

di fficult BgvebicHiEpreapanirhi ?}'é‘?fttpé?ﬁlﬁcﬁ therpargsHiUGaREs GRS R WRIHViBInge forgngd
meke a congduetd Ve, PRPeCQn.| %‘!‘@ﬁ@ i 5 rle%I oPWhrdies LRl &pfl 1%.9er0@%ﬁ%§eah“

whi ch problens such”as conductive ayers fornmed by sputtering,
exanpl e, bieald Agrardl kakiesi nbdderins thchparagipe rdangrigoes Mo or gwraﬁ@d @ﬂb{tﬂeé to

ensure a, S\Wrrrlgg If, (ml JHI"EI}Q}HCIF §§hr0¥\4'1'} E'n Lﬁﬁaﬁ&?hﬁﬁ,w giﬁlbgéq rtcb% ﬁlflrg{)@cmcnt

becom ng | ar rther I nsu t|on avin el ectric constants
have a I|meh¢h0udiUm%meumﬂamipf@bhenson@kannhgwto filmaquality, such as

resistance to hﬁ% gmetﬁec{s S{.[giﬁé E%E%m'éﬁ'iaﬁgﬁ‘ﬂ hm;’lée g}dqrhlgggs%g% 1%%4?21&%

di mensi onal changes ent upon
t he etch|n@h&andmmmmmsandhangomezdmamﬁhermwm%,bdowmﬁdeﬂang@nqnm in order to
apprOX|nateI | i,c

eher oty et dleaBilic RaSRAG e ie el Miftafntih fort By 008

t he semcahtwghan idevitte. filkn &ﬁdwduegrif tHehi@g@atiigy Alnmed hadk i tmcm{m thén hbeonty
formation order, of the cgg& &IV? ayers .used for. fgrnlnﬁ the wi.rin s Ls
changed. £S & Regamedporg PR O FOHTLEr APEUNE PPEOPLE NHEFREO™ {08 P Y& <0 of
W rings faralakid@ubhe: emaechn ey EQNRNREIgE Okut RRdrva el el emamnamw ﬁrﬁlﬁle@at e
transistors, the follomnn order of formatign is nornang : &&

layer, fiFsth phspRdICyh aY?”ffPF‘Pr?C{ Buertsseg K gampla Hyea ‘*f%rlgtfh% ot e
layer (gat@efhGlor@siL)or REHEONML NGULRLIOR shiflcBnt il Shickness, 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 um for a case in which a 1 gm thick acrylic is used, and there may

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

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

transistors, the following order of formation is normally used: active layer: first insulation
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interlayer insulating film; second conductive layer (first wiring); third
insulation film (second interlayer insulating film; and third conductive
| ayer (second wiring). If the structure is changed to the follow ng: first
conductive layer (second wiring); 5 first insulation film (lower portion
insulation fil n) active | aye second insulation film(gate insulation
film: secdhd Eyadmeiios flllragé}rrﬂ(cga@téuéfr Byer(gae clectrpi) depersinstiatsm i (frst

(first intge) e%bé?rm‘;lﬂﬁmga?:hﬂﬂ kb coﬁﬁgtn;eh'lz[ﬂ,r GARdUGHL, vE ﬁbfexﬁsu( £ dnSFilm

wiring); then the distance between first wiring an t e second wring
becones | atgeondiniriabier ipaaisigtilo); clapélurct@mdectgferwea seqigd vigbgleen t he

wirings can be gegduce I%FIU;QIST&%H%LSIIO%%\%OIPO%Yl\gel.nrs ng dful,l'i\%t w (:s&%nﬁ'lginEEF

second w ring becones
openi ngs Safldstlllhﬂ attlondlhmt(llwaeerqmnmaomlﬂamomafrimbeacpwemmt, ed:ontl hnmh@hn e (gati ve

o Ter coslSERTES S BRI et BB TR RARST T B Pl (PGt of

| atter casgwuana erPQr

t he subseqinentdyyr m{smamegjﬂﬁzc)t nmﬂhirayemdlﬂﬁcb Iab]ﬁ (tiRe wmhg)amtm uatdiomee between

t enper at ur f in urities nust me mat er.i al
cannot -l w5 S HP AT D RE T oH e AT G ERr g JUeR s DR ARG SR s
of ten usedbaseen Mmrwlnggmhefelraduc&mw ng a lowresistivity, but its

resi stance to ?gc is | é cannot be used in the hatter case. Note

that, within thi S SFEECE | &%{\fq%ﬁhe Frt é"PEE% FBHLNG D BHERGACEMES 1hEF g and

t he t erms cadk,l afddpRBened %@Jtﬁ]@d@ HeBind$ QHd SRPasRielive E@mecaUIVen BNGevented
However, the termwring is 20 always contained within the word el ectrode.

Seni conducfiEtuehéls e Ilfiﬂ?é PP BPY: att e BoGEcTay Bl Presome PSropeiigny Sdd the

portable demices aatﬂgteﬁlcﬂeablié Iﬁf)ewﬁﬁﬂﬁincf {B‘%rfﬁn@f(ﬁmqg&ﬁf&%ch@urg@f@hé b sparchabl e
devices thinner, lighter, and nore flexible (flexible property). The najor

portion offopHe ek saesansk thy tb@rmaé@ﬁtem@@@rtem%@qurﬁeoﬁ Bied PHvEkses8soPe| t s
substrale, ;@ d faeSURR! &Qt%ﬁflmnﬁﬁ W@%@ i RAy {HP fgfnc?&rdnmagé @@5@ te

portabl e device thinner and |1 ghter wever, if the substrate is nade
t hi nner, oxhenloedut adturadgpsrewomesmeiefifl el aleey tesistivigubive it pesistance (o

ph°t°|'th?ﬁﬁ?@”%w%fQQF§§§§H%QH§§9aBX m%@&ggng of the substrate during

manuf acture, and ‘su age nore easily occurring during
transport ati on lodtctime, \siuﬂdsttmas@mfmﬂwrghn elefiredd lb|ﬂ$0dl®pifayf‘-’iﬁﬂ&l ad thaivrbe

manuf act ur, oroyided that a, sen or device , e ured. on
ot r ansparanpe Pt bR UE sl SETRERTTHE il el TP TR S e
acconpbmshe@nduenMQmpwmbhenEw&udhMasomhe heat re5|stance of plastic

susst e "V hot, L8P Bhee PR oL LR o oot L Lol 5 o BRANI
parasitic de‘alpeg:a;idasmeelkmndhhm a@&ft&faaﬁeﬁb Betenge porii ¢ lﬁefl@@csftﬂlhﬂ@d igfer, and

different morgef{embtl g)ggleapr;o I)crr]tsysJ a{"%lleoxrllmjfolrlport]c}nhg{ 812 tncEncs* ?%l sei‘amlcon %(E:'\tor 3

device is the thickness of ifs 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 clectric

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

wirings formed on different layers through an insulation film, thereby being able to use
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wiring materials having a | ow thermal resistance, such as At, which have
not been able to be wused. SUMWARY OF THE I NVENTION 5 The inventors of the
present invention considered a nethod of manufacturing a thin filmdevice
on a substrate possessing sufficient resistance to heat and strength during
manuf acturing, and then renoving the substrate. First, a thin filmdevice
is fornmed ofin@d mdibhad hﬁ?h'rp?!r f R ﬁrerﬁﬂqestlnmcamﬁﬁgg)'}\q @H?mm@et for! b% Panded,. 1n
this acute, the thin filmdevice exists between the first substrate and
the secondis&ibstrat e. The first substrate is then |0 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 sudﬁﬂdsaﬁbrﬂﬁhﬂﬁﬁIﬁeﬁﬁﬂmChve | ayer so as to

contact .the thi t hro t he opening portion, is_perf

and t he “second Q}ﬁﬁg T fi’e OI s f%%‘mfghﬁvéod’ COI”E H ‘tg‘B[rJde i°h ‘qwef"ﬁr“é‘éler?t 0

i nvent i on filtthdefica sh esmbﬁdtra&{ ©Oﬁl€krﬁgh@uf$1eﬁﬁﬂ(ﬂesﬁiﬂzbﬁbl’tatlﬁ:dal}ﬁd stenponded by
coating an adelvelnaf‘sortlon og @gons n which the thin filmdevice
is not faMIBE-UA Eef i) dPOVIER BHRESIr “%{pﬁltp‘éd‘dﬂlb‘%\’iﬁbr“’t OBRC OO the
regions i firshivohirdidentihen afdebenddertsgae iis bbededf omimeds .and (B¢ har ML tdwas
are tenporari Ig%rest rai ned us%pag(‘aa mat eri al such as viscous adhesive

mat eri al . SFfiE SQEEHY SubEY rs4p A4 HiGs Seeed| SPLBEts-e nDee T ysUEHEA ny thethe
bonded 1pokdrhdRg, le2dnd 1R thid Minf bdvRORMIER InshalNways sr'it%h@t'cne%l%ef?fﬁﬁ Rfidhe
substrates if the above method of manufacture is used, but both Substrates
are peel efrgfiching PRdhiandm deyiehetaingdsqn thatsseongt wibaic it lemsdconncsesatr at e
may be t hpekessaptushlBS tddies « Raydfiavs Uit rRngLh

addi ti on, bll%?lg gubstrateﬁigrplng ;ndysuﬁétratghgﬁegﬁagg eve?ggg%nﬂé\
resultlngﬂﬁﬁpﬁﬁagpﬁh@ﬂ AU ARy the sEwasy sulpgaE|inglso teonavié back surface of
the substrate guiddigh,S st e S, h..as
active matrix liquid crysf&ﬁ%ﬁ?sIﬁaﬁﬁﬂg&?%g§?§%§ugg'#@gxﬁéggﬁggéﬁﬂ ng ay
devi cess apadad basetieg am adiwjyciin adpepbmyf prEsehudh vl itteythirafith thvise ecames
a proble fo fact ur ved
if the a[)@(())\r/ﬁelz-Q&gmet/r%}(gI ﬁgtgﬁﬁﬁﬁﬁggﬁl\(ﬁ{é’ ai’gﬁ)use };‘Iru ]“%herei:éc?ir%glts %Vh%] thl%etrﬂ%

al so resofivedevigois innt Sdaid,i aod otlmntpputonehedbmpoteslyciasrrcbmcdf mmgadmamrﬂabwtht he
obverse aﬂ%igc%\ﬂg r§l‘1e sﬁ)'edzg?t gdl ong Sull)strrr} dcea\{l th)us e lvhJe r%r%%\lfgd gEtch&n
manuf acture 1s used, Rese are overla pe fh can aﬁ Fiéd to
a three dhokogicdmpaltiqpackage and the Iike. Further there is also anot her

i nvent on in i C ond wiring is.farned i he si de 0, |te t

et aring v pCaBSaPnE, tAMAR ehut e dibe Sups iRRaRo ko fd

| ayer; a dflnrzsm{dcﬁzrc 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 subsirate breakage develops. resulting in that the
manufacture is gasy.

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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insulation film(gate insulation film; a first conductive |ayer (gate
el ectrode); a second insulation film(first interlayer insulating film;
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 ortlonln ulation film; an actjve
| ayer: a sé‘&%%%log ﬂﬂ%@aé‘f |“3)'3|’1l HOP ntglfréafleﬁ Sh & dEiun 1avey ﬁf‘!}‘”c §Ie§%'% g@ second
conductive uhsalyeeiron(fgmt(elrcehﬁexumd@)su afing Rilh Y ant ASYtaid @Adhddvangsfel (Bt wiring),
interl ayer .i | at | n? and a third conductlve | ayer (first wiring
are forned ONE“I' }[\’ﬁ'gfly’l Apptpugiuee & 6i gzt i9nY iched tiEFinFodEF e |aysiefsecond

i ndi cates ailiayen ﬁ@m%ea@ko@ffﬂmaa@@m son@dHChAlladdn! MEPENLaldhvhdarCharnsld
region, a source reg| on, and a drain region. Parasitic capacitance

gener at ed@ BEB\EER [P He(®ic %UW@W AEMEN Se98d SRS vRi R T g 2eiarelesrodg o Bdibced
by the abo\’z%u%hﬁﬁ'%ﬁﬁr(ﬁrst ﬁfﬂglatybxemwlﬁt'l BBl &d LIHRLAEEL 1A Lhf ?Q ive
layer. A material having a Fow resistance to heat canthee re be

Two subst r &resdar Boigdbel, imthistrpepfiediont thicrsranadtion layer Uﬁi@t@tesmddm@lonwe%etdmfs
type of st i av r trate,
and the sec%}gltCHIrl g:%drb\aff?% C:aggair{)%deﬁhﬁo tlj'écélﬁ giugﬁggg%éJ]\%hl cﬁ?a‘t;1 %F infilm
devi ce is for mebaradihecffacsdnce gbwiratad éewcdﬁlerfenbwedzgumdmlg: secomet Wodthgswaolbeas
mechani cal I .ndi.n h

support &0 SakpE g BofeITLER o8 IRk B B Sl ARa s Thif v e ce
i s exposedawhiehhavieg afbmbmstaﬂmtmabz& cbstlfeeafmsend us@hd t herefore WI rings are
formed. Wrings %gnsubsta 5 tg on he[t C% t%ott dets of 1[t he
active layer. Casés“'i’ %’ USte afs %tpé‘?sgn R ?lerezf izt“s s Lype o
substrat e, sta@ses iA tivi ﬁitllfh betitom @ahed bhaﬁksrflsdtcms;tﬁt@ ahonhEskcord satkracases
in which to ransi stors are forned.can be si arly tructured Not e
that the TBARA ot %%rﬂl{jaﬂtc OF Y iCh ithemi i SHET SEHFe 1%3%@5{1% ¢ TP SRSITRe 1S

transi siorreidvihiGhy ameaelisuen by edhahRal grmdi@%rlcmcﬁldaayx@{du%ewexne higale
el ectrode andavvlrlcﬁ8 as shown in Fig. inthis specitication.
n

Fur t her nor&Yi%5ySUPBPTHichEn 4h¢ SEcagat Wbpiainsi BrtoPadnsitkec 9 Be et Aedicegng
then formagosedvivnthO 8t QMs¥ra@ns M RA QM &LRS: Riridlerdelhye |W¥1¢I’ig5 c@n
transi stor which becones a bottomgate structure can be structured after
removi ng tRECET? O¢ SiBed rat Bie BP criddedtanhaides e hamstise tlavarngCaseetinotbish
the presenfankeit eftmebidntiBe &yt %ﬁ%trat@a&%@é B'x&h;@l@[?@tﬁin‘i gﬁl‘é EraRGLYRER: Byrfnlkli ST
wiring fornmed on the bottomside of the active iayer a gate W ring can
be redwfednd cpscadtrbicdriop ghippiansistpesire fimse Ci“h}’@@ﬂékﬂfli}fﬁtfac@@lf]f éﬂomgtﬁiwg
manner using, f,031 £at G H Q8 ALV dates WaRiANAE raQisRESS Wl a\ﬁ‘atcnv@%ayer is
conventional bottom gate structure. [T accordance W th one aspect he
present i dverrdi ona itlme brétvbod af gute wnudde et iangiring, Siemhgwnducfl@r 2devn d¢lgs
conpri ses . é&@ aShigps of: forming a thin filmdevice on a first substrate;

bondi ng a secon substrate to the surface of the first substrate on which
t he Furthermore, by forming a top gate transistor on the first substrate, and then forming

25 wirings only on the bottom side of the active layer, a transistor which becomes a bottom gate
structure can be structured after removing the first substrate, provided that the manufacturing
method of the present invention. In this case, parasitic capacitance between a first wiring
formed on the bottom side of the active layer and a gate wiring can be reduced.  In addition,
impurities can be injected in a self-aligning manner using a gate 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 comiprises the steps of:
forming a thin film device on a first substrate;

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

devi ce and thfﬁ second substrate is renoved, and renoving the second
substrate. PR IEEGYEEACE ™ F4h anot her aspect of the present invention, the

met hod for manufact ueh&gn@ (BEMi:QOAMGAEr Iééleﬁﬁ%;cmeC@Hp_rﬁihﬁe&vtéaeor§trﬁ‘@%e&ina 10
formng a thin filmdevice on a first substrate; bonding a second substrate

to the surfsﬁléséraﬁ?ﬁ the first substrate on which the thin filmdevice is
formed; removing thedidist a%{@éﬁﬁg})@moh%&erg&iﬁé;&ettnfnnmm h@i%e%éhag%tdﬁdﬁnghe

second substrate; 15 form ng an opening portioh for reachin I ilm
devi ce r &t &FG9ed sestetseandsecond substrate, and formng at |est one

conductive | ayer CO”EQ&L&H}%J@&J dtsmgs@raw domh syl ﬁo% did hgogg&h%ttpl% ARE U0 an
portion; and cutting the”second substrate so at "te bon ing portion‘o
t he thin f ilerredeisobstragmid retheved endndmsulng ticateeordssubstrarved, and renovi ng t he

second substrate, l,n_accordan wi th angther aspect of.the present .
Cventi on. the. MeieutistCShn B rinte” sl Bt crsPsay: k. BORRY i Bas
the steps okputbharmmpgsanichiducior Hevidesdmegiseniha sfeps 6f: substrate; coating
regi ons En whi ch the thin ft?}éﬁt}'!de iceis .ormgd, and regions in which the
thin filtdevice i s POPES ISR VPO at [east two types of
adhesi ves, and 25 bendidigs seecemshistst thakefie dfhie st fsag@aef od hdidhimst
substrate on ﬁ@%ﬁh.the,thi filmdevice is fornmed; renoving the first
subst r at e, TFEER AY$HE [9TAIA fi | m device on the second substrate; forning

an opening portion femokBacihengrst Rebdihatd) 1Edixg deviigs gt deted BN tHeh§ecodd
second substrate; and cutting the second substrate so that the regions
coated wi tHPH#&sive are renoved. In accordance with anot her aspect of the

presentid nvention, t{gnMBtRAGERE 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
cutting the second substrate so that the bonding portion of the thin film device
and the second substrate is removed, and removing the second substrate.
20 In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on a first substrate;
coating regions in which the thin film device is formed, and regions in which
the thin film device is not formed, separately by using at least two types of adhesives, and
25 bonding a second substrate to the surface of the first substrate on which the thin film device
is formed;
removing the first substrate, leaving the thin fiim 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:

)



manuf acturi ng a sem conduct or device conprises the steps of: 6 coating
regions in which the thin filmdevice is fornmed, and regions in which the
thin filmdevice is not formed, separately by using at |east two types of
adhesi ves, and bonding a second substrate to the thin film device forned
on the first substrate; rempving the first substrate, |leaving the thin film
device on the second©Hng HHET AR &highgheiip IR dEpERiTBEt 2RO RCEYI 1P Sdifh ng
the thin fihknhdeviCe i@l 3indetraRd! Raratef oNdsis RS tdadt®o g JrofdNEdigesatind

| east one conductive | ayer contacting the thin filmdevice through the
openi ng pofaridyig 2 Séﬁ%lldc‘i)%;ﬁ‘if%@mtth%f’%@égﬁde‘é%@flﬁﬁf e 416 TrHANLIIE: r egi ons

coated wi th adhesi veealeins1Qcr GRPYES ale) 1IBGGR HRNAS, VM sARAL %ﬁLth@ss%%Gﬁd of

the present invention, the method for nanufacturing a sem conductor device
conpri ses fuhErdeeps of: formng a first thin filmdevice on one surface of

a first substrate; partially ing. [ | Of,.: A L0, fi ,
device to a second gﬁg]glflgél'ltne?pgﬁgg p%gh i[tr(])grét}ﬁlgalh{;@Bn{hffflﬁfgg\%?%gggg%%h{jjqﬂtlﬁ'ui n
fil m devi cechunaberata dudeosringnd lecasudyst camtiactive leyre chitasting thie nthifi film denvéece
formed on .St .S rate; renoving the first substrate, |eaving the
first thi rgﬁlgi%?]wﬁé)\?f%égg)%rt?ﬁﬁéansdecond substrate; form ng an opening portion
in the first thin fichftingethe cecoet aitnedeon thae tiweogitchs QAteduB il rahesivanc
cutti ng I}gmgg%ond substrate so that the bonding portion of the thin film
or the "%sé€0nd thin filmdevice, and the second substrate is renoved, and
renovi ng only tiheasegianct wittbshbake,asp@avomehe Beestii fovichlidn, Othet hextiseic dmd

thin filmgdevice.. In accordance with another aspect of the present
i nvent i on,mapﬁtdcﬁ’é?“ﬁgﬁe@b?ong%orrp&ﬁlf?58@8??%&ea5t‘§’grﬁ%conduct or device
conprises the steps f@hiing Fit fign &lh ideste bhbme furdaba sleviigesoprane surface of

a first substrate; partijally bonding a thin filmor a second thin film
device to a second Bﬁflﬁ%ah-‘fg? ,lng%%ﬁg%of heEcopRd i ‘]“i‘rfj%"rmettﬂé*%%‘?fbiﬁé}[)itfﬁ“ﬁ
film degi ce bonded bendile 1xeaPNdiimSHbEt lsedRdtiBint fBn Tkvist pbhddy bl e desace
formed on the first substrate; 30 renoving the first substrate, |eaving the

thin fil nFefsvricdo giv imethieidlsndevicsfparedaretic fisy milisalst | east one conductive
layer on the first thidvikd tHD GeVEIERLE RANEL 1RNfirst thin film device on the second

substrate;
forming an opening portion in the first thin film device retained on the second
20 substrate; and
cufting the second substrate so that the bonding portion of the thin film, or the
second thin film device, and the second substrate is removed, and removing only the second
substrate, leaving the thin film or the second thin film device.
In accordance with another aspect of the present invention, the method for
25 manufacturing a semiconductor device comprises the steps of:
forming a first thin film device on one surface of a first substrate;
partially bonding a thin film or a second thin film device to a second substrate;
bonding the thin film or the second thin film device bonded to the second
substrate to the first thin film device formed on the first substrate;
30 removing the first substrate, leaving the thin film device on the second
substrate;
forming at least one conductive layer on the first thin film device retained on
the second substrate; and

cutting the second substrate so that the bonding postion of the thin film, or the
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t he second substrate; and cutting the second substrate so that the bonding
portion of the thin film or the 7 second thin filmdevice, and the second
substrate is renoved, and renoving only the second substrate, |eaving the
thin filmor the second thin filmdevice. In accordance with another aspect
of the present Qv n, the nethod for manufacturing a semc nductor

devi ce conﬁP?@éé % @i gRd © SPEPRSHEP ST PrEToTHi AR iemavieice sreend
surface of sabdualcsleaSitshd MrefiincOahE BGoh®aat FERgedif. Whi ch the thin film
device exists, and locations in which the thin filmdevice does not exist,

separately by udlnéfcatdapeiastith igotigpesrest Hdmissipresent argntigpndicngiethot hisr

filmor a sl@fﬁlgfh@mtrmm stefnhd&ﬁ@é(&r%vfc@c@mﬁﬁ&?@% SYRsErate; bonding the thin
filmor the second th | m devi ce bonded to the second to substrate to

the firsts thin film é@ml&@a figt theel fibn deviec o1 erstsuslagrselraafitet subsiradssi ng t he
first substrate, |eaying tlB(,elt;ttOH%]Hl b cH‘rH'ee 11§ﬁ%n9%e$1bge§l§@oﬂ% IoéaHi%gE Eg?‘&rﬁﬁ:h

forming an opening portion in the first in fil'mdevice retalne
second suB§I®aléhnénﬁCQ§0@UMﬂwngtwhwﬂgebdnUU%mbgﬂnamewsoﬂmhaiaa@@O%&nmd of

the thin f b{)jrm tl}lp?ilzﬁ%fgggﬁ%m&g 1[11f1 dewgtg%l acs%%:or?(’ﬁﬁubgtra?e second substrate is

renoved, an Vi n econ eavirig the thin filmor
t he second thin f|Inbdmhngdx:ﬂmaahnandhmsexmﬂnmnaMQthanmabm&mﬁtoﬂhthamnd
a, sen conduct or devi ce

EBﬁ;?Pges %ﬁﬂrg@@bﬂ%n§8ﬂgﬁl 8}%?#5%¥W &?h ﬁg#miﬁiUeV|ce on one surface

of a first substratejeneoaid ng Ifimzastubame I Bavibg abe tthie filh Ndekick nvidevd eeond
exi sts, and quatlons in which the thin filmdevice does not exist,
separatelylgy g ing at least two types of adhesives, and bonding a thin

filmor a second thiforfidgnand@eneg poatich iaesondt SDE I ab@ce hongidngh thbeedohd n
filmor the_second thin filmdevice bonded to the second 25 substrate to

the first YHRF¥Fiah device formed on the. first substrate: renoving the

first substrate, |eamiugy thescbdddSdubbitdt® sb ithaMad@HiGEoPhetiAB: SBEWIGhe second
substrat e; fornlnagat | east one conductive layer in the first thin film

devi ce r et BIM&dmofevicnendebsntcaith SE1SHAE: Satteozed.c it FHEC RS 085t Hifd second

substrat e g@stt@teAiROME HAR r®h of IR L&A thinl (P RLickhe second thin film
devi ce, and the second substrate is renmoved, and renoving only the second
In accordance with another aspect of the present invention, the method for

manufacturing a semiconductor device comprises the steps of:
20 forming a first thin film device on one surface of a first substrate;
coating locations in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
bonding a thin film or a 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
subslrate;
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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substrate, leaving the thin filmor the second thin filmdevice. In
accordance with anot her aspect of the present invention, the nmethod for
manuf acturi ng a sem conduct or device conprises the steps of: 8 formng a
first thin filmdevice on one surface of a first substrate; partially

bonding a thin filmar a segond thin filmdevice to a second substrate;
bondi ng the thin fil APEI8 HEEEER AT CRYIRE o1 P WERFCY DRRESEHet he second

substrate to the firsghrtiahy Bofdihdm deYHGS of LB OM iReddikSh asg!é&%rq%@m@nd
s cutting the second substrate so that the bonding portion of the th

film or the second?Ppingthq FhfrdéWc@t1aﬁépmﬁéh@e‘3@hde‘sl%§pw@eto| @eﬁew@ed,
and T emovi Bg,ehloto tRESARNTm SRS HALR o @)ﬂs‘f‘gﬂ}s{}%eti}{dn filmor the

second thin filmdevice. In accordance wth anot her aspect of the present
i nventi of, the methodutfiag therpgprifdgebeirdagy faatstéhb@lmmjmr@pn@ét)}ccblnddmm éﬂ@s

the steps Qfcondhif QHIWC@giC@ ddd' &L s Nf]%h mﬁdn rgf'eqﬂ/c'nf%cgna ANE eVl %%F‘y gt s@c st

substrate; coating locations in L 'm devi ce. exi st's,
| ocati ons Fibsithiccleavingthetthindilfi drthadevorcithtidés: dwoiceexi st , separ at el y by

using at |east &ﬁ"gac&yrgg‘?ceofw %dg?cﬁl}er gsé)e'&bondl ngdrlcg(%t?#\fgrlzt? th(rzn noz%ﬁlgdsﬁcond

thin filmdevice to a second[ P he sétond
thin film devufiaetubogldetdnm:mduheyrsieﬂomd)m;ﬂrﬁessmbstepabﬁ to the f| rst thin film

deV|cef r med ontheflrst upstrate; and cutti e Seco ubstrate so
that a pgrtlon of the" hngalfrisﬁiﬂn@f“‘?%éceoé’célﬁdur@ Eaffirflrﬁug\g(i“? and the
second substrate is dfcermgr&d:auamdmrveiﬂﬁwmghmrﬁlm ﬁétecesmomchndsmslbﬁsﬁltne\mc

| eaving th F gffl m.or ,t he second t hi il mdevice. aCC(F)}L (ﬁnce Wi th
anot her @88 n mtﬂeewcﬁ?r%oseéﬁlfﬁ F)H\S/teﬁ"tﬁdf?ﬁcy SISt oSt B’YO OPES RSt EuA Mg a
sem Conduc}b@fdlrdcﬂ!ﬂhﬁefilﬁomﬁe%@&d thhefist 8Rsceb a st@nistigstatdi rst thin film

devi ce on one surface qof a first_substrate: partially bondi ng.athin fil
or a second thin fil°dEN e tig %EI%QEI%S%&%‘E#P%'[ fgm g“r"h"ter BRRHET gy U afmoad

cryst al ss babweand de fikd iigh fiRidavikt kndevh e dof aBsro8 dhe first substrate
and the thin film or the second thin film device, bonded to the second 25

substrate: and cuttiGiineheseead eiYELT & gat g erdqrn ok therhiv £im. mr dbypeand ¢ he
second suhgfr &g, dé%'ﬂfé ah@QhE NeBorfdl LiBsQte IQereﬁl%Qqudanﬁ éf‘rftcwu rgngqgf\“t}ﬁ:eacc%f?d

that a portion of first substrate, the first evi ce
second sulsgbstate Ieaam theydiin film of fheseesnd tihie fidsderidet hi n fil m device is

removed, and rafoyiabhe SREONduRIDRLA Br LN WSABRD Fd |k the

second thin film 30 devi
20 manufacturing a Semlconductor 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 fiim 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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In accordance with another aspect of the present invention, the nethod for
manuf acturing a sem conduct or device conprises the steps of: formng a
first thin filmdevice on one surface of a first substrate; coating

| ocations in which the thin fil mdevice exists, and | ocations in which 9
the thin filmdevice does not exist, separately by using at |east two types
of adhesi v8¥, M Genes 0§ £0f BEAL BERAEY b usiieordeashiwe FipksHedlicgiacs, ond

second subs e mlunmrnpglmaﬂgn@mm At Qe&éeyr%taag c&%tgv}e&ﬁté he first thin film
device formed on the first substrate and the thin film or the second thin

filmdevice, bonded PBofiténgediany crBsiglubsvear e faﬁd Uil ﬁngfhéormeﬂsm the
substrate, fiFsh%utfﬁtr(r?ﬁzt I]I-(_hltl?il {1111 g‘llglevdrct%c stct'%dsﬁﬁr?@qmsﬁjm r?}t ?%ﬂf’iﬂjd 1hc @&OBPI n

filmor the secon evi ce at a ortlo
subst r at &, subkigatéiandt  t hin f| | m devi ce, the second substr at e, and the thin

filmor the sec_ond t{:xlttﬂ{g{.'ﬂhc rﬂrrga,\(lb&mt% hle LIS %{1 ad%gxfclnraftgg\éic% ?zra?c 139

substrate, leaving t & dBEOHG
accor dancethwitliih famoirhee saspeahindilnt beiqr esant aipoviemt ¢fohe fitrhesuhﬂtam)d hd fifst

factur) . duct d th t f It m ng. a .thi
TEDUT a0t U104y SETL SORENEL B SFYISE SORLIBRANG, B8 SLpd IR2 A

pol ari zat iemolid, Mmore@owo} akid ZabhOBuiphalee Ida0ing (B CORdilmlsy GURsEondtt@in film
bondi ng t[}E [)ol arization filmor the polarization plate bonded to the
second *% “Fate to the thin filmdevice formed on the first substrate;

renoving the fimsiccoragéd avigh dneaiet NGptdieot Nhd frédeMm deVdnEiBn 0Md hgetR&E oRd
substrate; 20 form ng an openi n&portl on in the thin filmdevice retained

on the secBHY dcgﬁ’(?gt"rgéft“éconé‘rﬂ% iGerrgrPHecssbe Oars dubstrate so that the

bondi ng portion of theniRok alihZ@hi@%bce bh bR £20€ oF?ﬁrsP@Jlﬁﬁétéat' on plate, and
t he second substrate is renoved, and renoving only t second substrate,

| eavi ng the pol ari z&BTBHY fhandingr atpdarglion ifidax Por mlatl@UOESPiPW Hc @oredant e
wi th angt kegspagpect of the present invention, the method for nanufacturing
a sem conductor device conprises the steps of forming a thin fil mdevice
on one face of a fi beerdisg bt paewzatioaritlinadt Yic pohdiznipraplpsl anidedtd dre foicdmd or

a pol ari zakialeRb &leSnirith SR mSHASHE RL& substrate;

removing the first substrate, leaving the thin film device on the second
substrate;
20 forming an opening portion in the thin film device retained on the second
substrate; and
cutting the second substrate so that the bonding portion of the polarization
film, or the polarization plate, and the second substrate is removed, and removing only the
second substrate, 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
substrate;
30 bonding the polarization film or the polarization plate bonded to the second
substrate to the thin film device formed on the first substrate;
removing the first substrate, 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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30 bonding the polarization filmor the polarization plate bonded to the
second substrate to the thin filmdevice fornmed on the first substrate;
renoving the first substrate, leaving the thin filmdevice on the second
substrate; formng at |east one conductive |layer on the thin filmdevice
retained on the 10 second substrate; and cutting the second substrate so
t hat the bsadichybporeiaod of the polarization film or the polarization
pl ate, and the second, gF: I S ved,. . .and.r ing. only , -ond
substrate, |eaving {Iﬁgﬁ%g?]ar%‘g‘t‘% ?)Urllj S?&Pr‘fgpdt? Eg "Bg‘{ﬂgg ipggkoﬁlo# ﬁoh%gat%é‘{ﬁg&ﬁ{r}
accor dancefilm, toh Uanptiheratias pégt, ofl thhecqndselrtraicny entoad, atdhemmetimpaohlf olre

manuf act urj pg, A, S6MLCONINET QL LHeV1.58 GO iin8s, Lhe st aps of: formng a thin
film devi c6 0N one Tace of ‘A PPFLtionnst rat € PO at T Hg  f'Scat i ons in which
the thim fil m devieerexcstsith angticocaipbanst ithe witeeht ihhedbhi mhe iThahddevoce
does not exist, separately b U(ii n% at I.ea,sé two types of adhesives, and
10 bondi ndnaéwé) [y giiastep]é(rgnfjf“)r[tﬂ{ TIE POIPEFTZ8E 1160 Pl ate to a second
substrate; bondi ng tfhenip@h aliih Ziadhi d3ick bh BmOfact BEa PRI aisgati on pl ate bonded
to the second substrate to the .thin filmdevice forned on the_ first
substrate; renovi ng PHEE erFytons ihathic e g b5V ich& i And [ACRHYEVP didh
the secondhe GDSilh Ak@ice bsed REMNDG, s%?ax%%nbmsiﬁgrat 100 (B (Lhe drhidRedivdsMind
device retained on the second substrate; and cutting the second substrate
so t hat!% bBBHing 8ROBFIZatiRE 1981 &ra BRlRIZBHOR Plath 10 8rseednd sulseiati | zati on pl ate, and
the second substrat go)dins WO¥EGizf HIBMBVIHEGoRRLYidnNBl.SAGR0E (S URSEERE.

| eaving the polarization filmor the polarization plate. 20 In accordance
wi t h anot Késtrakepge die B flredgtiesionncd avdafirgsubstie: met hod for  manuf acturing
a sem conduct or de}’&r&ﬁoxﬁﬁ%%é st Edb%tr§ﬁe,eﬁ’e§lv8%1 ink OfhlH T&n\%&ﬁ cno{zl'tlhénsg%ﬁ?e
on one face of a first substrate; coating I o€ations in ich the thin film
devi ce expé@sstateand | ocations in which the thin fil mdevice does not exist,
separately by usinggat. . t t ype f S} g ndi.ng..

pol ari T%gti on film o%‘(ﬂgmlb%?gﬁp%%fzﬁopﬁ%aﬁl etﬁ%gﬂgl Q%@?ﬁ‘ﬁ@ﬂ%‘gﬁ’?g% gl; ﬂggg%ﬁ%ﬁig

t he pol ar swatritonasfdi | m or the pol ari zation plate bonded to the second

substrate to the thin.fil.mdevice formed the first, substrate;..renpying
The first substrat e ehTG S RESHRIRCRR Bl deue? B nlIReghg i OPHe

polarization plate, and the second substrate is removed, and removing only the second
substrate, leaving the polarization {ilm or the polarization plate.
20 In accordance with another aspect of the present invemion,' 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 film device exists, and iocations 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 é:onductivc layer on the thin film device retained on the
second substrate; and
A cutting the second substrate so that a portion of the polarization fiim. 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; 30 form ng at |east one conductive layer on the thin filmdevice
retained on the second substrate; and cutting the second substrate so that
a portion of the polarization film or the polarization plate, and the
second substrate is renoved, and renoving only the second substrate,

| eaving the pol arization filmor the polarization plate. 11 In accordance

wi th anot her asPedcCBflanchewppedunberi pspesit odnthe t pesaret Huentesr heremehadtGfi ng
a sem condupgh@hictdBN: £ SerSiOBMALER et iR RS; @k stefO5Mi ng @ thin film device
on one surface of a first substrate; formng an electrode on the thin film
device; 5 partially bondigngha idecéndcsatyor sefase rba fine selsizatet i | m devi ce
formed on the first &§M9@%E%&%wo&ﬂgimE%ﬂR%&H%eﬁp§ first substrate, |eaving
the thin fil mdevice on tthe second substrate; form ng an openi ng portion
in the thin fil m deviaellvdtaadmed wnotdmbsetondhe ilon silibsitviat &rmedctitinglitshe
second su%@%&gﬁfaﬁg_that t he bondi ng portion of the thin filmdevice and

t he second subst'rate is renmoved, and renoving the second substrate; and
form ng and overl appemgviagpthar @ust tsybsabitet Heavidg tim dewviftes dEviomdnhenet fbcand i | m
devi ce obta%qe .in accordance with the preceding steps, and naking the

el ectrodes 'fored on 15 the 'top and an el ectrode forned on the bottom of
the thin filmdevi casrmsinpdinCtpentng pdrtiae CONEANMGE [t devaRokhelcdaspart seabnd he
present_invention, the method for manufacturing a sem conductor device
conpris%%syﬁgmg?eps of: forming a thin filmdevice on one surface of a

first substrate; feufingghaseceh@eitsasle somat e tohiimg fpbhmndavhein 0n device
partially bonding a second, substrate to the thin filmdevice forned on the

first sulG8t e BCondeMBHAiG I SURBOT D 880 SOISY IR cCPBIHPRIGREH @St hin fil m

device on the secondymiHPSha ez 3@@& R ANy QRERINNG P AL iL@NAA hbenihhiimk
filmdevice retained on the secon 25 subsgrate, and formng at |east one

conduct i vEeYigyaplaingd inprrEdinet with tsduecedingtsiang aHenyebbivg cksBededpengon hat

the bondi mg BELhi R cREudRGotRid b ik BbEGH LE B tRRFILNRvRESANMSHRSt rate is
removed, and renoving the second substrate; and
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 substrate, and forming at least one conductive layer to form an electrode;
cutting the second substrate so that the bonding portion of the thin film device
and the second substrate is removed, and removing the second substrate; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
30 the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one surface of a first substrate;

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

el ectrodes forned on 30 the top and bottomof the thin filmdevices
conductive. In accordance with another aspect of the present invention, the
met hod for rmanufacturing a sem conductor device conprises the steps of
forming a thin film §8HTEBHIEHE Whichdbewt figndeyise caighspicalogations g fih H‘@ an

el ectrode o the fthiRvEE ligrdericga: 9@3&&@@1B)ﬁﬁhnllfpﬁ:taﬂeh@n@o (PocdhrGandshes t fian
filmdevice exists, and | ocations in whi ¢ch film devi ce does not

exi st, separafiggy ‘SW“%PWC‘%*O tedsm fl Wd*ot"ybﬁé%HWF %dh@b%\‘/@@s”aﬁﬁd bondi ng a
Second substrate to thg,li ri!lcf 'f N Ql%gﬂrﬁﬁefe%?ﬁIHEQ#?%EP%]HB' dSkceSY Slhcg at&n

renoving the first substra | eavi ng t | m device on t secon S
substrat &; stlstmicng an openi ng portl on in the thin filmdevice ret ai ned on

the second substratg,, gﬁ‘% hh ’?)%m u;;g ﬁag‘ﬁ?o%”ﬂ 1%%'%9{1'?‘1%1 d%x‘?lcé ?&5111&1 R 5 EQQco?uf

the thin filmdevice an ubstr

second substbsate; and 10 form ng and overl appl ng a pI uraI i ty of th| n f| I m
devices fromthe thin f d|n accordance. w.t h t he _

oy ecoding ot epe. andonike s SRERLAPHE AR orheB i ORT AERE i ahiCeppe the

el ectrode ﬁ@bn@eb%ﬁnaﬁt,m:arebm\fbmmzcbfrcrﬁm;g thi Bedont mtﬂewccasi conducti ve.
accordance wth anot the pr ve f

ot aatl i ng n oo EERRERES wdbphl DAERAbee M el B U &M&m
thin film dma:ec@tmnecomelcsmrﬁémmaﬁha pfdcécﬁhg stepsstaﬁcahﬁkmgftm tltrgpdan fehedbnode
onthethlnfllquewce atlg%{1 ocat i ons the.thin filmdevice

o st b o fhe o B e o fet s o W R B b b e e s R

separately by ugi RgcRbadce@afitht WhitkatPeHeal oadiespyami ANehiidaoN@k NGc@os egend
substrate to the thin filmdevice forned on the flrst substrate; 20

removi ng t BENYTRGIENGR BrapipaRductor deiFsepramises WE AlePt Pim devi ce on the second

substragge; formng am:APEN HS ﬂamdvﬁiaolnramtaQﬁrfztcblo@dffﬂrh%@%\étece retai ned on
the second substrate, and formng at | east one conductive | ayer, fornming

an el ectrode; cutti n@“’ﬁﬁl@@é&@ﬁ@d%@b@wlﬁﬂélhﬁéic‘fiﬁ‘at t he bondi ng portion of

the thin filmdevi Cecoagll':fg ?&Qm&d@%%ﬂﬁ ﬁeﬁhﬁ?sﬁlﬁl‘a&@/ldc exﬁ‘ﬁ@%@%ca@i@% fne\mﬂ?Mh ng
the second substrate; and formng an overlapping a plurality of thin film

devi ces f rtb@nﬂllhéﬂmmtﬁ'qu dags not exist, separately by using at least two types of adhesives, and

bonding a second substrate to the thin film device formed on the {irst 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 manufac.turing 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 fiim device having an opening

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

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

form ng anthél 8bu rdsHiee ahiet prstifliy benditg thef thinnfildevi de; separdt iha fiym blomigi g i
thin filmgar,a secepd thin filmdevice having an opening portion to a
second substrate; or formng an opening portion in the thin filmor the
second 13 thin fil rhodéwiggee dfit dilnpar theadebyndodudifihg dehee thhinred id theotecdrhte
second thin,fi ce.to.the .second,substrate. bonding the thin filmor
t he secondsjap%ﬂr% Qldtﬁ%/nhgg{/}}l%gh%gﬁ‘a(é%&)tnge? ﬂ%gféggtr‘?abs%%bstrate to the first
thin filam devi ce formmedviog thdérd stlstracybatinaties fisst rerTMbngevideeorf theSdecond
substrate, %q%i_ng the first thin filmdevice on the second substrate;
form ng an" ‘Cbé ei’ng portion in the first thin filmdevice retained on the
second substrate; duiniih@gn bp@iSesaadn LS Hhatdn Omtdaice threinb® Bl kikGepaidt i on
of the thin film or the 1o second thin filmdevice, and the second
substrat e P& oved, and removing only the second substrate, |eaving the

thin filmor the secofiggtiy Rchid MbeeMt 6&8ihatihe bbAiNE PO RAG T Ayeerh AR, B9 113
plurality of thin filmdevices fromthe thin film device obtained in

accor dafc ée%nfiﬁl“f‘kfémpqeé’lféd?%‘@ £eG98d SEPRI ek 9RO el BV BledLY Bierpgerdn

the top amghdpatd RIViak tegintMidodihd BAgYigeaconductiye. . 15 In accordance
w th anot her aspect of .the present invention, the method for manufacturing

a seni conduct or deviEBiRDHAY PYElPPiTe plipditpef tipfifimgevicesifram thnihin filnm
devi ce ongyene | §Mgﬁ1@t§ﬁ1 &Eoﬁlalfldervﬁ(th %@%ﬁ%&e@l{ng ;ste{)%ﬂ%ﬁg}nﬁgir%qh@ LREGSRDE R d e

d
first thin filmdevice; partially b Ing a I'm~ or a second thin

film devi 8, lonavd bgtoanciopetiinglm2evipereondwstiveo. a second substrate; or
form ngsan opepy ”&ccﬁﬁéﬁée%iﬂh“ Sélﬁ rf[ qlrs_thI I(an}h%r Fc@&t Sﬁﬁg&%n,t Hl'enmfemog] ﬂgVI ce
ng A Fi 15 or 8conc§ inti

after partially bondi the t the's | mdevice to the
second subsnviatrinpendingnduteridhviae £orhpnises thelsepsetond thin fil m devi ce

bpnded to the secon{%rmisn basftirrs 'then Ei ) &Qv?cefci) rStc EQJ & ffialt{pstds%g%tca?e'f or med on t he
first substrate; 25 rené\/l ngﬁ[ He 1?Tfrst SUbSErat e I'éadving the™first thin
fil mdevice on the ®emondn clectrode on the first thin film device;
partially bonding a thin {ilm, 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 electrode;
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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substrate; formng an opening portion in the first thin filmdevice
retained on the second substrate, and form ng at | east one conductive

| ayer to forman el ectrode; cutting the second substrate so that the

bondi ng portion of the thin film or the 30 second thin film device, and
the second substrate is renoved, and renoving only the second substrate,

| eavi ng the thi ir fackerdencet heths enahet tabrient fof| thedpresang; inamdichorthe ngetand for
over | appi ng,, al i ' i:l lces fr he thin film device
obt ai ned i%ﬂﬁg@%ﬁ“ﬁ%g%’ﬁ%#@}]ﬁ dfﬁ%%%}é%ﬂ%%%ﬁjgﬁ[se?mé%d maki ng the el ectrodes
formed on the top afidmbgtd b bin fiheddicarfadenudencicd esirgantuctd; ve. 14 I n
accordance with anot pﬁeﬂg~li aspe E’gm %et hﬁl gr etstﬁ.nt. i nyention, the nethod for
manuf acturing a sem CORdirctor “d8vf ge e Hf)r lgefgmtdr‘félcg’t eps of: formng a
first then fil m devi cetiog l@ngosunfaigeh dfe @inf filistievsathstisgtaag lodadbid MO aidh

el ectrode tgﬂn fhe“lfi st thin filmdevice, 2 coatifng | ocati ons #ﬁ? whi ch the
thin film BeVPRSIBIGHE R0 BE PFORETTN PHISDE A {He P BPFT Phitevte *Hbes
not exi st, b&eipgy atighViiby obsi RECRL (hip&ish dewRe tpResg &f oRANes hyEss, @Nsecond
bonding a thin film or a second thin fil mdevice, having an_ opening
portion, tUCATEERRAIEIAR!CRE & WHICh Uyt M vats TS F‘ﬂgmﬁwst%é’hﬂ% the
film devi c@ieKing suicdits hOCAliiORPalaRIPBY Ghing Meast Rl yhbd 7 AB¥ECE ©I8$, APt
exi st, separately by using at least two types of adhésives to forman io

openi ngtH IR HORIATh@ the fvn il gy dhe tependhephln devise 4fiqrhogdipe dee @it Eim or

bondi ng t hee thiohd tHih ALRUevitNR BE6QBH4 LdlsRadi | m device to the second
substrate; bonding the thin filmor the second thin filmdevice bonded to

the second subst ratt@ﬂﬂ@gﬁhé thiprigm phihe fecord ;jvérvifié@ Cf@G_ifqﬁ!Efwﬂdﬂ_i t“hébff $acgpd _
substrat e;g,L&IRYiNGe Eﬁ?tﬁiﬁ 'fiﬁﬁfdﬁx‘r’i@é%l%@on hﬁ%}é&%ﬂg&ﬁ?@f' rst thin filmdevice

on the second 1s substrate; formng an openin ortion in the first thin
fil mdevice retai nedewavinhehs condbstgighdtavaigahe Emittthingliltthdewecomdhesigostd at e
so that;a RO, aiwon of the thin film or the second thin filmdevice, and
the second substrate is renoved, and renoving only the second 20
substrate, |eaving thenibpihmopéding portibhén sedosidhintilm deviomreieined en thmebcond

form ng ar;lclibs%\é?r_lappi ng a plurality of thin filmdevices fromthe thin film
devi ce obtained’i n accordance with the precedi ng steps, and maki ng the

el ectrodes forned omuttinheht egoatdubxoitcosn vht & pertiohiof the khin dim| ceshe second
conducti ve.. |y acgor dance i Lh anot et aspect of, the present Lovention,, the
20 substrate, leaving the thin film or the second thin film device; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
25 manufacturing a semiconductor device comprises the steps of:
forming a first thin film device on one surface of a 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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25 manufacturing a sem conductor device conprises the steps of: formng a
first thin fil mdevice on one surface of a first substrate; formng an

el ectrode on the first thin filmdevice; coating |ocations in which the
thin filmdevice exists, and locations in which the thin film device does
not exist, separately by using at |east two types of adhesives, and 30
bondi ng a thi n film tﬁamd‘augsmccmd ﬂiIlﬂi br el facaeviite filhaddvitg amdepeniingsecond

portion, 0 , oatln | ocations in which the thin film
devi ce exi sst” Hd @qﬁ%ﬁé“?ﬁ%%g TPHS glﬁmf‘% e SI“g‘rtﬁl“izlevi ce does not exist,
separately by usi ng atmbeiagt:hd et kpeseofcathast vies thie fiar Raf oPBRN:BEh
portion in the thin filmor the second thin filmdevice after bonding the

thin filmJSFP4¥fe second thin fil mdevice to the second substrate: 15

bondi ng tshe thin fil %@ﬁmgla@oﬁ@ﬁ@@gor&lhhmmelxmtd@fwm% &QQ@QQ@&%%H%}@@@&W
substrate to the first thin filmdevice forned on the first substrate;

renovi ng t ﬁébsf“idF%fm%f%@ﬂflga%‘@“[l(é‘ﬁ\ﬂoﬁélct‘flﬁé et tetormhphelegtiafedevi ce on t he
second substrate; ct,sarngnnas@aanam@wﬂag; Q;Oﬁataﬂ 2Bobddntdiand ufﬁtm&lhbmﬁa deBnd

device retai ned on the second substrate, and formng at | east one
conduct i ve thay@im dgvicer archthee Seaon oidstraetis ireotdile asécomdvigbstlyathe sseondhat

2 Dorti on ofuklde, 1oy Ud fl G SR, SE60RT K BfiEL mdevi co. and the second

substrate i's renbve renovin substrate, |eaving the
thin filimor the secéfmjnmguamd blvd:rﬁnp@eng :ceiurangi oi@hxhoirlm dgnamdfr@veh«t dppifiig a

plurality 8@\11{{'{]‘&?%&1% [H é;!d%ggc \Imrtl? metpg‘%c&&ﬂ'«é%te%éf ath ma tﬁr 8%(: ro qor OD

accordance W i ng steps

the top anmebopummmfom b‘éthbh&nm frﬂmld&mdmmcmé&ctmnductl ve In accordance WI t h
anot her aspect of the resen i nv t}e met hod for manufacturi

seni conduct or deVi®¢e’" 8% aP(Plt 8%69 o' s PFSFH HY SR thi Hof e ev?rce
on a firstmanifatindhes scbﬁi&dnd\gtdrhievﬁubcﬁxaﬁﬁsc@ihetqmpeforrst substrate on which

the thin filmdevice,is strate; renoving the first

Seco b
substrate: and forni (F§% érH;aofﬁ‘éfhéj%gﬁ’d?et‘?%%Pfgh“{%ﬁiém?’hl n filmdevice retained

on the second 20 sub@idmag he $uIf2€ GONHARES WbithtappthigEL AsPaEsth i Ehece is
present inyvention, the nethod for manufacturing a sem conductor device

conpri ses PRECS{EHIECHRS SYOSHRAFNG a thin filmdevice on a first substrate:

removing the first substrate; and
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 serniconductor 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 330 °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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bondi ng the surface of the first substrate on which the thin filmdevice is
25 formed to a second substrate; renoving the first substrate; and form ng
at | east one conductive layer in the thin filmdevice retained on the
second substrate. In accordance with anot her aspect of the present

i nvention, the sem conductor device 30 conprises a sem conductor forned on
an insul ator as an actgareinkdyerg, filwher gk actiatlajegast one conductive |ayer is
formed above, and bel ow, t_hg actiye I?.er Si gg a material capable of

wi t hst andi ng a t enper’atir & G580 & e i 4t¥biedifce with anot her aspect of
the present inventi omerfohging bhpurfty hoditiodMSing tQY gatCOBRIAIAS @S a saSigFmeonduct or
formed on an insulator as an active |layer, conprising: 16 a gate insulating
filmon the active | dy&Fi& Ty ee‘“é‘? 8B FHe IO RE r?éccgagce YRS GTSRES G (RF PRy Ve
per for ni rg liEpUksingy @etdiidlinatiog UstNdalh e Bat 88l Redmedenasssaaask; and a
wiring on the side opposite the gate electrode, with respect to the active

5 | ayer, using a&"ABHOEYINSF MHBVANAGCRAEE o thnpresenbinyetione fisale i@ naRCPeéE i4ehan

550C. I'n ageRRAaRGSWidRIAIN REhe ASPELIsRbtof NEPIBSERL e BYAREiQN, the
sem conduct or "device conprises a sem conductor formed on an 1 nsulator as

an active |layer, conpifRsiohgolarzasiapdiles; pol ari zation filns; a pixel

el ectrode; 10 a thin,filmitrangi stor conposed of: an active layer; a gate
insulating film contacting the active layer; and a gate el ectrode

cont actilAg t he gate Brikul flnt trgndistbnrompasied iofig @oaribetlegert 0 gahe imslhalive filayer

{rom the 98l eaelohs fe. Bl 08ang 20,0R08LACL El.o61 L RS AN d Griyotal s

bet ween a pi xe |'ectrode-forne etween pai rivzation
filnms, and the opposknmgried @onecekto the sepkdaner framdhagatocicemtdrtsiden film In

accordance w th anot her aspect pf t he present invention, the sem conductor
: . ar OppPos ngeetcd?def, . :
device conprises a Seni‘conduc orned on an insulator as an active

| ayer, conprising: 20qaddpaiysizibf bgelean i Z glixdnelkittote; f@ndeli Detivckm the apsi sifor
conposed_of ;, an .ac%j ve lﬂ eé{ cont ac{?ign a first insulating film a gate

i nsul at I hg” PPFAIRBAVEEAPAYC WEOHBE FFE Ty er: and a gate el ectrode

a sealant; and

an orientation film.

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

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

a third insulating film contacting the gate electrode;

25 a passivation film contacting the third insulating fiim;

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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contacting the gate insulating film a third insulating filmcontacting the
gate electrode; 25 a passivation filmcontacting the third insulating
film awring electrically connected to each thin filmtransistor through
an opening portion formed in the third insulating filmand in the gate
insulating film a pixel electrode forned in the surface opposite that in
whi ch the gate el ect sedetdérmdiebedetdnveie| fayensilstiifofimednd 8@ pair of pelatiatg on
filmforneg, contacting the pixel electrode; an opposing el ectrode fornmed in
one polarlza ron filmof the pair of polarizing filnms; liquid crystals
between the pixel electrode, formed between the pair of pol ari zing fil ns,

and t he opposi ng eIectrodggg_ginééﬁgpigﬁggﬂigéﬁégggggﬁésgen the first
insulating filmand the p DESCRI PTI ON OF THE
DRAW NGSs 5 | n Ihie acooppanyd dgwilicawi ngs: Figs. 1A to 1D are di agrans
showi ng an enbog nﬁgb de of the present invention; 8 2A and 2B are
di agr anms showi ng&a [ﬁglg)d?rﬁ\gﬁ‘@r% OB ASTHOE R E]]OHQ?@F] Y aReseRippyntionn t o
3C are di agr ansrigl oW 3 e AR eHnenbwilRde @fbotiiePhRaent tHePpyaBEd i8%niiofl 9S.
4A and 4B are diagrans _show ng an enbodi nent node of the present invention;

10 . Figs. 5A afig- 58 858 df akjglaﬁﬁ SEPBNEE cavodiaHIeEne! i gecsert iInHaUpResent

invention; Figripd 4!1\5(3;1@ 4@'3 #8 Gﬁg?a%ﬁ%%v‘i}ﬁlgaaﬂ c‘ﬁ@%@%dﬁ?&%d@@fj@xe?)fresEzlﬁ%Wn%ﬁm
invention; Figs. 7At are di agrams Show ng an exanple of an enbodi nent

of the Hresent Flﬁﬁwx?éri’tnidéﬁ’* arpiggramahewingpuapbodinggt avdc shbgiryeRiinetapl e
of an embodi meny Q?tls%la@agpefn?§miﬁ%ﬁ ?éfcﬁﬁﬁ:hﬂﬂede’%fg& H)I%Qﬂ‘i vei@.e di agrams

showi ng an exa e of an enbodi e present nvention; Figs. 10A to
10C are diagragggsﬁémﬂthaﬁi@%@ﬁﬁ$éh@WHﬁnmeﬁbﬁmkhehmlme@ﬁémp?eééwtﬂﬁmm
invention;;,ZQ:Ehgs. 11A and 11B are diagrams showi ng an exanple of an
enbodi nent of the present invention; Fig. 12 is a diagram showi ng an
exanpl e of an digsodi\ntentD efc dihgrapisesening mvennipbnof an embodiment of the present

15 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;
Figs. 18A to 18D are diagrams showing an example of an embodiment of the present
invention;
Figs. 19A to 19D are diagrams showing an example of an embodiment of the present

mvention;



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

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

Figs. 17A to 17@%@@%&;%?& A R ORI S a3 5ot A e R Thoh EhedtreteRl
present 3@védieention; Figs. 18A to 18D are d| agranms showi ng an exanpl e of
an enbodi ment of the present invention; Figs. 19A to 19D are diagrans
showi ng an exanfpPe?lof 2 &4HEERDIHIFrBRED %alltnteoipqﬂéézémhmwwé%wcmlleveetlge 20A
to 20C are di agrgn® jshay F}Qnﬂﬂmﬁ%%qrpﬁﬁmﬂie @irhn%mghﬁ@tnhf et )‘i&@ntQﬁ\?éﬁB{t
invention; Fig. 21 is a diagram show ng an exanpl e an enbodi nent of’ the
present 9 nvent ilog;23 1Fr1@1382120 prvangliagraml esthfmmwtgvostnn@xafrtblk:emf:manvcnuon
enbodi nent of t p t venpt r n

exanpl e of an Fl?r%od‘?%?eﬁ? 21%@ zﬁg %?@grélﬁtgt v en t%?olﬁ&lvgl gs 2ttt %? %Cg%\?g

di agr ans showiswgrathusaeg ieerevatirinyenEbndi spl ay devi ce manuf actured using the
present inventiQn;,sFi r show ctive matr pl ay
devi ce manuf actPE‘? z hg dﬁ%@sal%%hgwﬂéggr?? m:lcn?/}e{rrftxlr%na}l?@ CWCC %nu}a‘(’mredi us’m)p
showi ng anhaptsanginvattidny EL di spl ay devi ce manuf actured u5| ng t he present

inventign; FiQ..27.. .di_agr shovvln of the
b esent s nvent 13k 20 Sad kAL AT ALY D8 B B R Pultk BeS TG el Blnc
el ect r oni chadmvscmesiventkhn; DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Enbodi t d of fact -t t
crystal o Spl oy GeViies el b CHENE b SEHEE PR g ATPOTITeE. &bF Ar et LT Hg i g

1A to Figan®8C. 20 First, a thin filmdevice (which becomes a thin film
device 102) is_man act a TET formati on fsubstrat(e 101 as a first
%Irrﬁfﬁg@g eV

substrate. A | &I Ty Shev Hggagrmples of clecironic devices.
15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Embodiment mode 1]
A method of manufacturing an active matrix liguid crystal display device using the
present invention is explained using Fig. 1A (o 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 leveling film 103 over the TFT
30 fermation 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 arc bonded. The first substrate is then removed by a method such as back
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| eveling a surface for bonding a second substrate. (See Fig. 1A.) A
supporting material 104 is prepared as a second substrate, and a

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

j oi ning th%nﬁdiﬁn@br@#@ﬁtthé’ﬂc@} adhstbans eqoRd cswRshiAtig: d@scSi@t edsédheg. below,
and an adhesive B 106 is a viscous adhesive and tenporarily restrains the
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gi ven f| exiufip¢d @fycr(rmnéxillbﬂr@nﬁh@ptéﬁtrw: E&d@ndtum pibfer the vgeRe PrARBIVE] ghiarfor

wei ght by ffbyﬁgge\:’ﬁ(')r{"g A 2 aShBd G ih P ahcﬁ H'eshkfa ﬁgeéngc@m&'ﬂg§5§@ﬂs%d and
by 15 ast removing the substrate. at an exanple relating to an
active natrlx I|qU|d crystal display deV|ce is shown here, and therefore

t he pol %%% &ﬁ} %Lﬂhéﬁ joined to the surface after renoval fromthe
substrate. pen ng upo% t he usage objective, a filmfor surface
protection, a ﬁ%hmmmﬁwanmgppGMbdmgth@b&nﬁﬂlmvanMnUhexbhkec@&np@r@ghﬂmg:i

conbi ned and. gu r(?cw lua%i: a pe %%quanga% lglgnu thw gmn;%*;lg&ia dle)e

<;eml on Ct
pr esent nv I on ?S ex

utlhzmg 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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sem conductor device using a thin filmtransistor (TFT). The expl anation
here is made by wutilizing a cross sectional diagramof one thin film
transistor and wirings, but it can also be applied to an integrated
circuit using a plurality of transistors, of course. 25 An etching stopper
1102, which will be later utilized when renoving a first substrate 1101,

is forned am. ¥ he if hésllweubeteade (Jd k. thé\c&;m@%?f)&r 1103, b3k b WGh Wh@tasyniBide
| ower portl on insulation film 1103, an active |ayer 1104 conposed of a
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el ectrode %@@[Cf]g%ng on the etching stopper 1102. A first interlayer
insulating film 1107 is formed, an opening portion for reaching the active
30 layer 1104 i ﬁ‘%ﬁroﬁéd“flﬁﬁdllélfqoﬂ%“v@ rtlamgctmdsyqrsihmghéhlc pmw@wwﬁ@ is
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first subst S 0 _ i

openi ng. port Irr o Eaprmo<TiE Fef-hey BELyS 14 Y Sk STREESh (EleRen
20 4B.) It pleSISmr.mt aaﬁth]Swne\&emgamyayt be fconmnctekiedteztcdw ng't mcrhomﬁememoddﬁ usbdit a
filmsuch as nrepa in the.
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conduct i ve'tBfi %8 £ GRMESNG %‘?% Yﬁét"‘ Qwr%fﬂfé? WP PR RY MF108S IS ACT $8 b
second w rageg. 1111 through the active Iayer in this case, but a larger
openi ng portion, may al?o be forned mg ortlonfor al i

nnent, .
preci sion, and £RECHRD AR iangLC HmaylaHas né@tﬂ Flehtreetd {/’rSI\}'Wg’é%\}é’i”urlfﬁ’t”ﬁod

is used, QREN MigstPRITpORSsedhiRl f@dr e fﬂs@lmlﬁ(%@irho@ s8&hdt BRIROLh@Mwistdbntihe
structure of the present 1o invention, erefore it is easy to formthe

conduct e EHSNOE 1 erIventmat HERCIUTGias HRRVR Ak ther YPRedmat 12 fofdH FrPRapgon.

active | aygfe tﬁfﬂchrlth\%frﬁx 91 €5 fd PO, hay !;Lr&gncﬁ lexﬂ;%altisﬁ 88d 31 NGR G S@@dom
used. An active a gate |nsulat|n gateeectrode a first

interl ayerOfl\WSIlI]E%‘t’f%Wé} arg P@irﬁ ecidajly §@ﬂ%‘3|ﬁfjr¥g1hee§hl§é oricinsiitos shayem thadighesi ng
film a sggend wiring, and the second 15 wiring for a conventional
structure are shown at the sane tine in Fig. 6 for conparison. Note that
first wrings Ii3he amecture5d, thamdessec Bwdntionr isgs vsdb s saednd P5n@adéSenbesa

sectiong, 0l f@hrdcﬂg&d\r’]@ B A& NBhed 8644 'tﬁeﬁkéo%n&%ﬂﬁgtﬁq 450 JRE b hhé‘ﬁfrét' m

transi stor |gur es  here. e structu t he present
i nvention wxsmgdtl&ﬁwd,thar s@eghd capacitnge hlkoS8cirses larga.  POrt h@c@thmndewomgd

by refer enqs; WaWeaflongiét?%’ th(t, E%aé&?géﬁgicw bryi r%ré\%?gmingraﬂ P:)%?OP ;%agf @g f(ngn{e%itin
the location denoted by reference numeral 1151 as a first wiring. In this case, the distance
to a first wiring 1152 becomes short.

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

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

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

Note that, although there are problems in the conductive connection through the insulation
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Wi ring 1154, and their parasitic capacitance al so becones |arge. Further,
the second wiring 1157 may be fornmed in the |ocation denoted by reference
nuneral 1155, or may be fornmed in the |ocation denoted by reference
nuneral 1151 as a first wiring. In this case, the distance to a first

W ring 1152 becones short. 25 In other words, the distance between the
first MArln h thjc S
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parasitic GapacdoiRNGe bhigihiueso grRiasteImBEWeeRccWaf iRgFofedenBel.i n
different |ayers can be reduced, by using the manufacturing nmethod of the
present invention. Note that, although there are problens in the
conduct i verrgapaegkhn through the insulation 21 films by sinply making the
insulation filnms thicker, as clone conventionally, there are no such

probl ens wiERPed@cHelhod of manufacture of the present invention- Further,
the strycture kR Wapl ¥ g8 arfeth@ HP%ahﬁaagflﬁg 9Q§m%h@%tém@ev@&téw{%e

| ayer are the same as with conventional structures, but the wirings are
forned af tREsEbETHEAEOR Werma@ttuvvelanrawﬂmdamtasdtshewefemeIwhpmdiermt Pla izt
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not be usedh93}emtf§§%lﬁ$ei r 815\/%[! rrra ?"eg?sgygé”n‘%?%éﬁ%?ﬁ‘ér e%i(grr%§1 M\!Ssbgbd&g
[EnbodlnedpsymPEHEOWMmemﬂh@$W$0nﬁnmekaqwhed®f&abmty@ngoaxde@hbdsdbrthng
manuf act ur nguct ar e active
mari x| Qg SLIRIRCLEHRNET The bS ThERE0 T KEHRRR, bP AR AL

pi xel por tdegivesfsueh hd qqudxdccrrysn ladisplig gbdye devige plhealflyodmikas t4nd tf}lﬂghlcme@
because QPC Cf iﬂ(k Micc ch % Fshﬁﬁxvﬁ e.used. separately, seal ant

| ocati ons, ocatirons 1 or "CRTihG b§'}a?%wxc5ﬁﬂ the li ke are expl ai ned.
The present |nw&gtmomﬂ@ameheaamphy@dmue&cﬁ@bbaaxi$n1ﬁSIdemume§OQmmﬁqa§ﬂa
liquid crys i ce havin l.ur I|t of, pi xe qui d
crystal B sy et £ Fiate AR rugRuPaliti Pl of ik ERtn it Kafuske
substrate Sﬁbstﬁiéglzlaﬂdiilhs enlagtrmt €r zCﬁﬂnb@s «us@@iuta;sraal dnrasdo Lﬁaulkmcﬁ ][ ate 400 in

Fig. 7A. In additi substrat es havin I nsu a m f.or their
Sutacds, such A ciehiie fghr Duosrare Rt ot raee! a0ht bnd bGRRGaAN L

st ai nl ess pst@ed] RURStY A@vEARWIAISR Jam@aﬁp} 1a2@ WAk R4t NG ikt BRPEIbsAAL kS
formed next for renoval of the first substrate 400,
used for the etching stopper 401. A quartz substrate 1s 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 am
thick (typically 300 to 500 nm thick) silicon oxide film. Further, a silicon oxynitride film
may also be used.

Subsequently, a 10 to 100 nm thick amorphous semiconductor film (an amorphous
silicon film 403 in this embodiment) is formed by a known film formation method on the

30 first insulation film 402. Note that, in addition to the amorphous silicon film, an amorphous
compound semiconductor film such as amorphous siticon germaniuvm 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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material having a selectivity which is sufficiently large with respect to
the first substrate is wused for the etching stopper 401. A quartz
substrate is used as the first substrate 400, and a silicon nitride film
having a thickness of 10 to 1000 nm (typically between 100 and 500 nn) is
formed on the etching stopper 401 in this enbodinent. 25 A first insulation

film 402 igyfr ABgic@NoA Naiesshi R, 3110068 (Y9 phdnerNa it ncl000hamechhiahek
(typically 300 to 500 nmthick) silicon oxide film Furt her ilico
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crystalllne Si |con rred inthis enbodinent is a silicon fllmhaV| ng

crystal bemoedgruesilican tf%mugwhd?éﬁen@ﬁrh@ UPOAPTRECRrBIMISOPE Hydh JgRver 1t 1S
contai ned bR @%WJ}&H% %hb CRburiky bifnchls dush AL SLEEAPIR! hiBoRG bGihed

dehydr ogenat on processin treatnment at 40 is 550C for several
hours, thevigiytheddwei ng the am)unt of contained hydrogen to 5 atoni c% or
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manuf actur i ng S silicon m - such’ as sputtering
evapor at i ofystaftine anlam ﬂnlm (we;ct;hdomﬁémem pqlstcryssalhm sfiesrafiire) %Qﬂ sdﬂgiﬂlcﬁnéﬁﬁd y
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film
403 in this embodiment to form the crystalline silicon film 404. (See Fig. 7C.) A pulse

emission type or continuous emission type excimer laser may be used as the laser, and a
25 continuous emission argon laser may also be used.  Alternatively, the second harmonic, the
third harmonic, or the fourth harmonic of an Nd: YAG laser or an Nd:YVO laser may also be
used. In addition, the beam shape of the laser light may be a linear shape (including fong
and thin shapes) or a rectangular shape
Furthermore, light emitted from a lamp (hereafter referred to as lamp light) may also
30 be irradiated as a substitute for the laser light (hereafter referred to as lamp annealing).
Lamp light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as
the 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 1s
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20 A known techni que may be used on the anorphous silicon film403 to form
the crystalline silicon film (polysilicon filmor polycrystalline silicon
film 404. Light emtted froma |laser (hereafter referred to as | aser
light) is irradiated to the anorphous silicon film 403 in this enbodi nent
to formthe crystalline silicon film404. (See Fig. 7C.) A pulse em ssion
type or coneifnunuk deni Bgh emodeyges m;pamrxrcl fser shmyuhe usédhasfotdhehd aseanal
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next on  crystalline silicon film 404 is not directly exposed to a plasma during impurity addition, and
in order to make delicate temperature control possible.
Subsequently, an impurity element which imparts p-type conductivity (hercafter
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 channet 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,Hs) without separation of mass. lon implantation, in which
30 mass separation is performed, may of course also be used.
A p-type impurity regioh (a) 406 containing a p-type impurity element (boron in this
embodiment) at a concentration of 1x10% to 1x10'® atoms/em” (typically between Sx10'°
and 5x10' atoms/em’) is formed by this process. (See Fig. 7D.)

Next, after removing the protective film 405, unnecessary portions of the crystalline
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the crystalline silicon film404. (See Fig. 7D.) The protective film405 is
formed using a 20 silicon oxynitride film or a silicon oxide film having
a thickness from 100 to 200 nm (preferably between 130 and 170 nnm). The
protective film405 is formed so that the crystalline silicon film404 is
not dlrectly exposed to a plasma during inpurity addition, and in order to
make del i c&tl&op efHﬁ“eP@t gmevedntheshy doseginglae, lslsuflhﬁlemgmmlwldaﬂou fipar(btypatter

el ement  whi.g, L dMRAtS PrlyR uekivit s hereafter 25 referred to as a
p-type i nptirllfry) [ s?aac?deld t rr(?)ﬁégwr; gﬁéee IL|E)1é’otﬁ(ect| ve film405. Typically a

periodic table grauplBubitiondin, 4(B51ué¢mdbmnngnlmgaiulvc taper 6ah bécufed 7&s
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t hat bor onfros é@ldcedStheme by sil mnn @@pmrrgiel filmMsi fohmad phdsga ihicSncSX@[Bdeu?a)lyng

di borane (BzHr 6)-. t hou on of mass. lon inplantation, in which 30
nass separBd%‘ﬁ 58%%‘9@@835%9&“’6%?@ ‘al so be used. A p-type inpurity

region (a) 406 @\&hbl@gmhmgshawﬁ ih pe fiighRRKr 4 hyo edyePeRtin{Rer 8n on tfﬁﬂ@sﬁ:n nitride
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7D.) Next, a @hfcewirngrms r(tgeetzhg PAOt enfel ¢4e GiididB AQ5 aldNNeLeSs@LY ap%glbqaﬁarof
t he crystal line 24 silicon filmare rem)ved thereby formng a

i sl and- $haPEdaERCCoRYFEtE Bris Prefarpilndt Bisra B laverary Beret! W%éa@ﬁd%‘t filre Whayer)
407. (See fdc@ssakE.) A gate insulation film408 is formed, covering the

active | ayer 40 (See Fig. 7F. % The gate insulation fi I m 408 nmay
formed having aVeliBnEseepentigioctsdooon ih spuefenabing obtaniabmm 5763)5 é”dIIB‘OH nm

A silicon (%"F%Qlél%o@lﬁurﬁ'(m)' ﬁnés‘?&ﬁ@gj) Iaﬂ%'rrﬂgmatdr LGKResS: %‘1) %pami'll fi%llpt‘)?érm

CVD usi ng as’'raw matertals. Altholgh not shown in I gures,
a two | ayeiontamteataf oke @qumeféﬁmlpﬂ%@?@ﬁmﬁl(ft&’PHC@IIéY a W Whalling @ Mﬁr’ﬁzkﬁéyé of

50 nm apd tankakum(fa dtp@v\{ﬂi_!ﬁtg a thickness of 350 nmis used as a gate
wiring 409. (See Fig. 8A)) e gate wiring may al so be fornmed by a single

| ayer 1o conductésreanfi-type iperiiyteldnsend (rfospland s in@hi&sebaditrwot)lia@@tedém agelf
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fromthe group~consistin 3R uh
(Me), tungstamlafdd)so tbhtr;ﬁm;umrc(t@ng addeddo sn hnglmmm(lﬁm)y regrona(la) a1a ﬁl}ﬂs forhmdef a

mbi f i -W 17
v Ta a1 ey Regk R bR e o h e Sl TE ey bRt e R er sl 5"

el emrentzo( phd)sagdiﬁPsomemmanfhwmcenﬁgdmmesmo) 10 sin@dddghdrnha: sel If)oroﬁldogdfﬂlmgtlon
manner V\ntgdtchje date vvi{ing 409 as a mask. (See Fig. 8B.) The addition
process e annel doping process.

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.) Ion 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 2x 107
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 insu[atioﬁ film 414 is formed. (See Fig.
8D.) Aninsulation 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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is regul ated so that phosphorous is added to an n-type inpurity region (a)
410 thus fornmed at a concentration (typically from 1x106 to 5x1018
atons/cnB, nore typically between 3x1017 20 and 3x1018 atons/cros) which is
from5 to 10 tines higher than the boron concentration added by the
channel doping process. A resist mask 411 is formed, an n pe ianurlt

el enent ( pHoBISHOYIBUS tigknes of COBmEbE hHi 2sitie Hdddasulaiiva faw‘ﬁ ype' ¢ttt y

regi on (b) .4lg, ssemlawal flth Bvifl gmuﬁfg@%&w@ﬁaém e 2@"\9%@“&261@ NS 8 £ el
(See Fig. SC.) lon doping using phosphine (PH3) is perforned 25 here (ion
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film aS|I|conox nltrquefl| or a 'natblonfl

n of
these fiPms, nmaj beralys §lgneRdsed flh"ré.’“f‘ %é‘m(?fph@% Fﬁ”f g‘?@%mﬁ%*as f¥he
third i nSUérﬂﬁ)chinexfxﬂ) I0AL4n th dirdén3n howK by Shd bEOR @XMRIpbivic dhe tifik lembaistcht,a
nitrogen concentration from25 to 50 atom cY%, is forrrgd in this enboglg[re

usi ng pl ast EVOEN SReteredRpn, thend-tKee I%UF‘E’I'Wr?ﬁé?rér( h|415a§f§é%mm& Ae

treat ment &fn@@rﬁé%oh%f%ﬁégﬁf)f&q aﬁ‘@)ﬁhldhqs e6eRE dyahasleh WRsen theigh8Ly pEhRnd a
p-type 5 inpurity el ements added their respective concentration., (See

Fig. 8D.) Phenemppdpeweissd @anﬂwm@ftfﬁf@r&‘ 61}‘3%(9 wetfluﬁ PSR IEN AR BPPTRFOTqUss I 35 4

anneal i ng, .9l rtlgboéo?ac&nﬁftl%ﬁlof@ﬁ%@l%@gle%ﬁ)] a cHABnel 36didy A1 BEoRICO TR hanor
perforned heré rnace apnea ing. The heat treat t process is

per f or med QMUtilﬁpriXéOnlamej@n @Wf@@b’déﬁ“é than GEQualdo 65HL, alpPsfcar abl y bet ween
400 and 550C. (';&ﬂ}ersgr SARETEM Bﬁefﬁtoirsfgﬁgr g%? %}%rméh Q%&ﬁ%éﬁpgreé@ﬂhe

catal yst el enen i crys |2|ng nmor phous~sil1con film (nickel
inthis e«vﬂbohilbn@nmgs zrrgsﬁ@smgmtt: rﬁ@r i rceetyisbplesiapintidy-Liise mpurigivcgion: (b ¢12

point in t @1)6 ﬁzgﬁqgwn%?gxr%: ’cfa nﬁi%ﬁgatﬁlgﬁte‘ic e%g)mkt'é‘ tife P@atrh E&ﬁ@&qtranon

i mpurity r ontai m ng’ A phosphorous and
which i fgmsffmd myoxt&npastbépdeﬁ(awms/mif(tgicaﬂgfroﬁh18103)st0a>><2ﬁ {etongom)caused

esult, “The conleRPHan B HParRel BaeaPORE SrcheRE oI A SRaRnaT g bt 413
becones | esarst fmamn Qfmos@qetalcoﬁlmnﬂmé.ﬂbkﬁmah arshd B0 % pinetfegeap therdbgsgerfdram pr
equal to érogenaaf;[o?l proccgsﬁs)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. (Sec 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 oxyvnitride film is formed next

at a thickness of 50 to 500 nm (typically between 200 and 300 nm) as a passivation film 417.

" (Sec Fig. 9C.) Plasma processing is performed earlier than fiim formation in this
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Conversely, the catalyst element is segregated in a high concentration in a
region which becones a Bettering site for the catal yst elenent (the n-type
inmpurity region (b) 412 formed by the step shown in Fig. 8C) , and the
catal yst el enent exists there at a concentrati on 20 greater than or equal
to 5x108at /an pically from 0'9 to 5x2 0 )~ In )
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sinilar effobpperizafion] gpe b@%@t% ﬁe’éﬁeﬁyh%%l g P lés%mﬁ@dwoeéﬁéﬁtowo @ «ffaurt h

i nsul ation Fhkdﬁo‘ﬂ@timﬁ thPm an organic resin is then formed having a
t hi ckness 8 appr oxi mat elc) uumas a leveling film (See Fig. 9C)

Mat eri a#0s such /a§ecqmdl S)ﬂbﬁfédfe41%1cﬁrgﬂ1epct§ed poity afndehcsol §2triscppipd dercgiid iBCB
( benzocyclvg‘ggﬁ ﬁ{%et 1111 ﬁ)?n 98v1§§ quot @(ﬁmtelﬂQvl%qlgﬁéq%e%ggfﬁh{}%dt-ghﬁQf ?:1 11%’& 3G hE @kt be

gi ven as advant a an organic resin I'm f ormat i on
met hod is ssbﬁpsltce‘lﬂ(ﬁ hedchi eﬂsmradbes&@nﬁlamappmd pwpthaneidne seftor e pdarization

film 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, and acrylics, urethanes, and silicon adhesives can be given as viscous
adhesives. -
The surface of the first substrate 400 on which the TFT is formed, and the surface of

the second substrate 419 to which the polarization film is attached, are bonded in Fig. 10A.
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parasitic capacitance is low, and there is superior |evelness. Note that
organic resin filns other than those stated above, such as organic Si O
conpounds, can al so be used. A thermal polynerization type polyimde is
used here, and it is formed by firing at 300C after application to the
substrate. 20 A second substrate 419 is prepared next. An adhesive 420 is
appl i ed t o 4 BFFHASI] ReahiiigpiaHReSE S f p@hvaﬁéw}bfé (F €A hgdhepigp.nfel CXRENE TRy
second substhatE.AhDadinsi0i Ned to the first substrate 400, and a viscous
adhesive 421 is applied to other regions so that a polarization film 422
does not nove. aéeéuﬁwybmgﬁrﬂmhmghgsgn§m@$n%a@enaasqwﬁr#ﬂmghmxmﬁ@g@lCdﬁa in
addi tion, S u S ld 2 I S
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et chi ng, used as liquid crystal display

devi ce spggg?%ggp rtﬁﬁ%JQ?ﬁEEB%E ?n%nggopper 401 made froma nitride film
may al so be i oFeréwuvtédresmlblsmqnhethDf)forbyngilﬂw emdhétig ¢orntdiios wnihediontatandAn
ggﬁgl ?gepo I’Elllno‘\{fllr!{ngs 4?("): Eggllgpo whcn a eerfnl'lé(ét%ruo Z%&{r?%&?&élgglcmn 16&%&95?@% to
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other than the active layer are made conductive, and therefore the aperturc ratio of the pixel
drops, but the pixel electrode 423 can be made Jevel.

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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15 cases in which a reflection type liquid crystal display device is
formed. Atransmssion type |liquid crystal display device is forned here,
and therefore a 110 nmthick indiumoxide and tin oxide (ITO filmis
formed by sputtering. Further, there is a nmethod of forning t he conductive
connecti on by éhe source and drain mnrln%% 416 of Fi gn an, openi ng
portion fordl{%aemrsRgradnir éretti By arbppereozaia fibp 42 rW@@gln 8T tillgrsand

ot her than ¢hesiagtinemb %{% bR QRER n&egslafay 19@&%;’6]%%@2%1;3%&1%5{1 10126,
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nmet hod of t rese entlon i's's I's a diagram
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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 polanzation
film 1401, with respect to the liquid crystais 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 (0 Embodiment 1. and therefore an

29
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The liquid crystal display device showmn in Fig. 12 is structured by the

pi xel portion 15 1301, the source signal line driver circuit 1302, and the
gate signal line driver circuit 1303. The pixel portion 1301 is an
n-channel TFT, and the driver circuits formed in the periphery are

structured by CMOS circuits as. basic, elenments. The souyc.

driver ci rE’Eﬁlf‘”a“??ﬁg[Iﬁ’ﬁ‘ap?rﬁ@“b%itoémgi:‘bnaregI]i4ﬁ\e“’dlrﬁl‘{}‘éfm‘ [yr gﬁ‘ Cg{j@&é % but
connect ed R @0rdeRd (driigxtibhe 406 iiNtathded] hekby Yorkid®am Ritcuisdn@iia conaeet i on
wiring 1304, and signals from external driver circuits ar}e ? recei vefi
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opp05| ng el ectrode 1402 and a seal ant 1404, are bel ow a pi xel el ectrode

1405 conhect ed £ oRepng epripEP0 496 R dierd rnqme& %élﬁwtdéf CPARECUNF SOBRESHON
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al so be arranged only under e pixel cases when one
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to the liquid.crystals 1403., 30 odi nent 2 h,
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stat e neard) dnderd vi€@us bOhdsive.429M FloUtsAt he source and drain w r| ng 416 is
ext ended, thereby form an el ectrode 90 that two transistors are
shown for the eXpilandg i Odéﬂﬂ“ﬂor{l‘? ohY ?H%Gn‘@e) a!’:‘ﬁﬁlbedf%% 501 w&&“% e
same 1 efLreneeeunB{ @h&nﬁ’é Eadi ieafed in 1B ARkt m@mmg mﬁzrztazpan@@i clesurbog med
here, and | eft such that tﬁe conductive conpection made _ wi t

el ect r ode ¥B0is fomaed. Fidy pagsigitipn g ¢ ead \i’eflﬁi]?(%“%.’ﬂ“?d‘of’ “\/S%@EFS forgg e“é’lth/e

421 are appli&d: iR él@@ro%@md a§d’l§§torp@ﬁlﬁg%9uonb%5 Isherped as itgattho®Rofduevd s
not necessary. (See F he pol arization filmis not necess: r}é but
eBRuds 2 & Beg rmed

a thin pl aoancctign de dbe i 2 g7y be meadei kdhe apsspation ddmi Hopas e

mai ntai n rjgld] G¥eod Riddal i?lnf:%ssﬁmoﬁ%xijo@ fIREB} NGi1ROK bk Rrids fifllgrm(jhltﬂi]dsh@f
thin plate of protecting filmin advance in a position cor r espondi

t he opezti i§ oYl wn, GmCdlﬂYnéef%?ﬂf 30® and 30ham)i ¥imilas ifpdemisEv4po B 8‘?1
the thin THh@ARUICE I RiTdua AN il S0% SR SHARL TakE hidaid fnbareled

using the
Embodiment 1, and it provides leveling as well as bemg 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 arc made between eclectrodes by using a
conductive paste 906. If the thin film devices are then overlapped and joined, a
semiconductor device packaged in three dimensions is complete. (See Fig. 16.) Large
capacity, small size, and light weight have been sought for memory in recent years, and the
30 utilization of techniques for three dimensional packaging are in the spotlight.
Semiconductor devices that are packaged in three dimensions can easily be realized, without
making the process steps more complex, if the present invention is used. Note that the
joined thin film devices are shown in Fig. 16 with conductive connections made through the

source and drain regions of the thin film transistors, but direct connections of wirings may
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420 and the viscous adhesive 421 in Fig. 15A. Simlar to Enbodinent 1, the
first substrate 400 and the etching stopper 401 are 15 renoved. An opening
portion is fornmed in the first insulation film402, and an el ectrode 902
is formed. A passivation film903 and a fifth insulation film904 are
formed wt oV rlng the el ectrode 902, and an opening portion 905 is
formed so f %g conductlve connection to the el ectrode 902 can be nade.
The passivation film903 may be formed wusing a silicon nitride film a
silicon oxjde fjlm or a silicon oxynitride filmat a thickness of 20 50 to
500 nm (ttﬁaﬂ&%‘ﬁl&“@itmen 200 and 300 nm), simlar to the passivation film
417 of Enbodi mBnemlcondb@of hdtidy asr}ﬁgutlhﬁi ieR hhdinQQFETS) $hibh b sdn@cddMcror
fourth insulation film418 of Enbodinent 1, and it provides |eveling as
vel | as belhiy TAmpfermsdt e an finTwaLoTHe hetr ey HaErg!s CXPEBIGdsing tifs CHRURER! by
perform ngNBJ@%ﬂr aaRAzes ckRE Qé!ﬁhn *3?5& t mhﬁln? &620d, %r{ @M%h%gq lssqhB\k}ﬁ‘ By
renoved by the sane néthod as that of Enbodi nent 5 1. Aplurality of the
thin fil mdedictes it ordvetd biplpn deaysitivgaluplatibndiggrsuch hil°sl pes prtwegnewinngs and
manuf act ur gd, ﬁﬁﬁg e

using a 5%% dggﬁJ%?pggﬁghé%@Q9?$§§%&P %uﬁﬁ§1 n1dé@$ %gghygkg enggbg? g%ped
and 10|nedxmaedSanongM@iQHMdévvmgap&cMageﬂﬂﬂmﬂhmne@MﬁWmﬁns|ons is

conpl et (See Fi a [ L1 i,gh i ght: _have
been soﬁ%ht forgﬁ%mS%ﬁb%%h?égg P8~e§§§ﬁ¥ec%¥% %%ES ifgggk%gwgg%ﬁtﬂpF%.

t echni queslor mhmeemd;nﬂnshmﬂaﬁwp@akagmmgoaﬁﬂmnhnhhbospMﬂﬂﬁght@ssudxaqd
sem conduclor, devlses thatsars packaged o three, dimenst ang gan pasi |y be
realized, vm% ? maki h d{ Bf%ce s si% § Sor e npl ex, P t'he present
invention is usexd etchbﬂge;t(im)ai 240reis ﬂoﬂnemenisxt Iﬂdnﬂrefuolvm @{et\bm Cies %absfera&hm 7N
Fig. 16 with cqnductive connecti.gns thro h the

Feqi ons. of PRI E T E BRaTiTbR ST e L iRET PO S TP WP PHELS may
30 al sosheisemfle the (ENMBOCioppdt248). AASEAILANAUSE & ude v aR s suBstidnd B4(f1L haa

tranS|stors, i.ch use sem onduc 5 thl films f d an. .
houtat or 4 Hotdrehi Aeviga (Piafares o éﬂé&abﬁ@ AEHCTRCE i S RGO drite 200 R és
that, a'tH@MﬂﬂhﬁtEd&@ﬁn@Q@kb&@MQinp@%chhbﬂnﬁ&ﬁnWtranSlStOf portion and
wirings is shown in the figures in order to explain the posi

n
rel ati onshi ps s‘uweagovwag@s%%wééw 0P infpemeashan terfieig %Pnea%& 33%1 10

bet ween Wi Imgsmanﬁmkr@)gjl@anyomd td BB daeniPEeSiERin LRMENILON FEARe@l S 8iliBs:
applied to an integrated circuit having a plurality of thin film

transi SPorsynifgledilgl masalsybstsedt e or a quartz substrate can be used as a
first substrat %ugSAEQ{!]_rer![f} Ei ﬂ} to, 100Pnm! lﬂl&%&{)j%ﬂ ﬁﬁ@&%ﬁ@ét&sﬁh@\(ﬁﬂqgm@ﬁhous

insulation filmforned on their surfaces as a | icon substrate, a
metal | ic siisen fame40arin shis eaibatiowat)sis damedUbst Kagw) fl@aﬁoamcﬁ@nbéﬁtb%eﬂ the

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 fiim
A semiconductor film containing a crystalline structure (a crystalline silicon film
2405 in this embodiment) is then formed in accordance with the technique recorded in
Japanese Patent Application Laid-open No. 7-130652 (US Patent No. 5,643,826). The
technique recorded in the aboye patent is a means of crystallization using a catalyst element
30 {one element, or a plurality of elements, selected from the group consisting of nickel, cobalt,
germanium, tin, lead, palladium, iron, and copper, typically nickel} for promoting
crystallization when crystallizing an amorphous silicon film.
Specifically, heat treatment is performed in a state in which the catalyst clement is

retained in the surface of the amorphous silicon film, thereby changing the amorphous silicon
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An etching stopper 2402 is fornmed next for renoval of the first substrate
2401. A material having a selectivity which is sufficiently large with
respect to the first substrate is 15 used for the etching stopper 2402. A
gquartz substrate is used as the first substrate 2401, and a nitride film
having a thickness of 10 to 1000 nm (typically between 100 and 500 nn) is
formed as filetogt etystabins tsgperiiimg 0 hic e dhiiaye epgrodicsnEmbadimswed okt e

insulatio ' i, 6. T : ' : R4 I L it,0
100 out ¢ AFEE (o car Ty JHBRHAT sk M PR I SlPRRSE BCPSbpAM Aol e,
a si |l i con En@doxymi2tafitickepafiért mayaysodiesoehe Nsledhat Subkeayysgntihysiligom@limsgng00
nm t hi ck anmpr phoys sen conductor fi.l m (an rph - Sl - fd 104 i n
thi s enbodPREREY S Thrial by ool ¥ Aer s o el kel Tuht Lo ey
por ti onsi Reyladiticonliddnl fiir2 403ned BeehiFiegbodifBn) iNotsdidohafilm haviaddirtstdrgrtio t he
anor phous siljcon film an anorphous conpound sem conductor film such as
annrphousb0§§h§F?icon germani um can al so be used as the anorphous

sem conduct or Al ihBugHAIcHeRdi O BEHICH O hrb ivhtBf GOMbad MidigaiBedCinYd ahbipheusstiliaat ur e
(a crystalline silicon film 240? ig t hi s. enbodi nent %§ t hen forn%% Hn
accor danc&i HHS tHECEBIh i BEUE Fe SoPEEECTHION BTSSR Papeht T ABBPI Gt V8N

Lai d- opensheC br 368D RodSnElRb e dublag 1R, HdchinBaBdontalit@l hyldegleniiglBatongcaraed

in the above patent is a neans of,cnystallizatign usiQ% a cata% st.eI?nent
30 (onéCefeshetitd thsp Berfirming ropdizdprmertrdier seiPeic FEPFr BmHY %_PLBW& the
consi sti ng,Qf,nBhCKBlon SORANEN as GRNARAL YMevdpomstioheady aRaldcadestmowdven it @nd
copper, typically nickel) for pronotin crystallization when crystalli zing
an anor phpigerahls jte eyfficianfy raheeiimpeady| fg?mﬁé%uth@aff%ﬁ’ﬁ and HEEEBIHBECH a
state in %mhﬁhhghﬁ?catalyst element is retained in the surface of the

anor phous silicon film thereby changing t he anmorphous silicon 31 filmto
a crystalline 4ilmogontcEinigye THE heewtsAiaguide raaosplad siiFoENHaEMEhC 08Y Mehe
above  pa g HS6H il LSRR aE 1iRG Ali&SLMm)i 24Nt L O eRltedt he
techniége&ﬁg%g@gégéﬁﬁﬁhﬂégg ?%ent'g!of ?ﬁ%§%atentlnaylaﬁso be uggd? Not e

t hat si ngfremca {estralhkienersicfdrmdrio fas llamsr hgltt) ispiotagiteyisiedht mmermions edsor filvs
are contaiped. with the.term.crystalli i Li fd d that:the-5 A
crystall?% svxﬁ%%ﬁn??¥ﬁ¥?%g%%dnéﬁm%%?gagﬁﬁgggﬁgﬁph?%mgﬁs#F?%gl fiFﬁ]having
crystal gpdiqembsundariesonddtche agissdepeprrdixegnargast: iy ersahts of lspdriogen

o o ey SRR e, et Pl LR LA,
hour s, 24 hee ey Keusicngr thbeowithifhont of amNai ved lhydpogeNdOVE lacomagsor 10
oo ol e, PRI LG SIS AL 3L B B L5To o ST R B o
evapor at i o, thiiefaspor DeRcusgdar hapever, it is
Furthermore, light emitted from a lamp (hereafter referred to as lamp light) may also
be irradiated as a substitute for laser light (hereafter referred to as lamp annealing).  Lamp
25 light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as the lamp
light.
A process of performing thermal processing (annealing) as above by laser light or
Jamp light is referred to as an optical annealing process. The optical annealing process 1S
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 anncaling) can also be.
performed by using an electric furnace as a substitute.

Laser annealing is performed in this embodiment using light {rom a pulse emission
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preferable to sufficiently reduce inpurity el enments such as oxygen and
nitrogen contained wthin the film A known technique may be used on the
anor phous silicon film2404 to formthe 15 crystalline silicon film
(polysilicon filmor polycrystalline silicon film 2405. Light emtted
froma laser (hereafter referred to as laser light) is irradiated to the

anor phous  sidimeOiséd fofe @404 d BndahisBaRNMDOHE MRBE andcanB Behdidgs Gy 8¢ adlldvne
silicon film2405. (See Fig. 17C.) A pulse enission type or continuous

em ssion type! 8%d5 Hw%“rd PHESHCHYPIITES UL BO5ESStIdC N RYBNTC BiE 0 4OUBATTRIGHHE

em ssi on afh@% se%%ﬁéfsldm&q%'el%& ReeUsed. HﬂaE@EH’&QHc\’@W hhgit G?%Cf?&q RBrHBOG C,
20 the third harnonic, or the fourth harm)nlc of % | aser an

Nd: YVO | asetﬁ/cr?a%yaacs?éy bfb‘é@tns'eiﬁ anf 408 defiamh’dn, t he beam shape of t he | aser
I'i ght ma%/abe a J&ld?l%a\xrlt?h?epgon(ill)lgt%lcqgﬁqﬂgzdtgﬂ%fdﬁ;}ddxﬁé}gﬁ? Q?)ﬁ% rGhaiffing after

rect angul ar shape. “Furt her ereafter
referred tdemsallcaypallifaght) lapmyenatdog freformeddi dtcedboas Callcéu@!ﬂ Thats unee ffesk of

aser 1 MkuthRE SAILSE RELSLLER! £:a8: LATR,ANEEhLID) LHaTR2o bl Bl ror

enmitted froma or“an infrared used
as the | anqjso bé g:lﬁd:rredAtopncaqeeeeseﬁ"orpemkmm g driesl ety pﬁmcesmlmgdt(camfdai bng)
as above b ser

s re
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SEbSt ][ ate, t]?é: Srsithe Eﬂicnlﬁomrﬁe%fﬂtﬁhe(ﬁicﬁﬁgs 1}7@) pEef pfo[ﬁc&ﬂnéiarhl Y6 ﬁnfdrmtad
t herefore furnace annealin | annealing) can

usi ng an é%sé’éétarﬁ‘%cof“mxﬁa’éfédea%l’% og §541PT BFEe il Rf“acli ‘?f@?ﬁ"é“ ﬁ@[@%ﬂﬁ@&l
thi s enbodbresatblySichgednl gem ahd QM 3{1:]57)‘-1' TR §IFb@EH@N{i1B 2408 G MBfinddase thaf OthTEd
into a |inear shape. The | aser annealing conditions are as foll Ofgsg{mt

gas is ths&dyshdlinns By fﬂlat%ﬁ igagt diferly FRRISES G h o ehPEing dnaries oom

tenper at urg ordet %%Mcﬁ@kéﬁé&ﬂuﬁe%%%@lmwbl% set to 30 Hz; and the laser
energy density is from250 to 500 mJ/cm (typically between 350 and 400

ml/ cnR). 5 Al ofgbsdauenttyneinc Snpéy eslensust \amchz@nna@tﬁ ofyPanSPRadRE PP o 86T ons
remai ni ng r , S i orﬁe;;lcc@ 4 he
above coné?f%lhgéléo %gg gﬁ)pquﬁﬁhﬂgfﬁ %a%%/\(ggllr%gg%f %E @g@gﬁlet ﬂgn ?gmst al y

I'i ne
regi ons alpededy t@ﬂ@ygnoap 13 zchenThisealyrweeser grdlivietian &f orel asahs bl ippEty ed

t ° as 8,0l fc%%%? fis !EBE&V LG LAG LY ?st At éfop‘?igg Ei&%eé?[@ &%W@Fﬁérﬂfolﬁﬁéhm

Optlca annea a process pronoting €rystallization of
sem condu¢teotFT nﬁrmhold vqlagﬁ S Hb@dhpd&smblseidﬁed bt diyriot Hegeg tiypaishafplediicect s

by optim %4 &ane@%glnag”&%b&%‘g?fsé (9 &%d{ tsép%na%on 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 clement (boron in this
25 embodiment) at a concentration of 1x10'% to 1x10** atoms/cm’® (typically between 5x10'"
and 5x10*7 atoms/em®) 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 o as
an active layer) 2408. .(See Fig. 17E.)

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

Although not shown in the figures, a two layer lamination film of 30 nm of tungsten

33



A protective film 2406, used during subsequent inpurity addition, is forned
next on the crystalline silicoi film2405. (See Fig. 17D.) The protective
film2406 is formed wusing a silicon oxynitride film or a silicon oxide
film having a thickness from 100 to 200 nm (preferably between 130 and

170 The f 2406 S |.i.ne...
i i con 1 1R 808 LB ehhoPhae ot LihOLRTY o B Bork GfienGly Al g e

addi tion, arés.)imhopderel ddxotmlnelydecid cat@miemper dhgle dagonbnalctipossinbbe. it is
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b
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t hi ckness of 10,to 200 n re rabyfrom50t

oxynt 1 de i1t Cooral Rt RRhPP kel grh8e) Tl el o s
N20O and 1Si bébadinfcay ataddddl Snd Aht haygh metrityhesgion by I"IEHBI guirteiainga at Wgh
Iayerlamnatlonfll of 50 nm of .tungst 3 nitride ( fil.mad 50 nm
of 't ant al UTTER]etio8 Tl Bhes2eoRuyat SrBttot FBad 600 ( 4B e b PorRR?
gate el ect (rogg g8y fRhLEed herd pbAEthpltRios] Ag @lsbayehegometic tafvi@utdel, mndbuie 1t
is preferable to use a two layer or a thregr Ia%ér2 am n —tjlon fil n
necessary. “NGEEtRA©CT gRosnarpunn D& seicads 1o g he Vgriddp L oriamsy g?m“«d y

tant al um (ﬂ'@‘)‘,ﬁegﬁmﬁqMmagge%amsfam)ybdenum (M), tungsten (W, chr om um
(Cr), and silicon (Si), or an alloy filmof a conbination of the above-

ment i onédl el emehtrdhert Bhgselarpys K o GioRave Pegh afgsdTy the PEYIOUS A BedTised

as the gat ﬁr&hf%ﬁﬁ%d INerégm@m anﬁaﬁp@e nn@gé '1$1¥ur‘?t|yeﬂ3§1'6¥) @pba@pmr&h@mw
t hi s enbodi nen is added in a sel gning manner with the gate wiring

2410 as a HﬁéR}Oi@LSe@ idgd ag_ggugﬁqq@élyé@gn £¢ngputration here, and thereforé one need not
consider the influence of phosphorous and boron already added by the prior steps.

After removing the resist mask 2412, a first interlayer insulating film 2414 is formed
25 (See Fig. 19A.) An insulation film containing silicon, specifically a silicon nitride film, a
silicon oxide film, a silicon oxynitride film, or a lamination {ilm of a combination of these
films, may be formed with a thickness of 600 nm to 1.5 gm as the first interlayer insulating
film 2414. A 1 um thick silicon oxynitride film (with a nitzogen concentration from 25 (o
50 atomic%) is formed in this embodiment using plasma CVD with SiHy, N2Q, and NHj as

30 raw material gassés.
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 anncaling (RTA).

The activation process is performed here by furnace annealing.  The heat (reatment process
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to process is regulated so that phosphorous is added to an n-type inpurity
region (a) 2411 thus forned at a concentration (typically from 1x1016 to
5x1018 atons/cnB, nore typically between 3x1017 and 3x1018 at ons/ enB)
which is fromb5 to 10 tines higher than the boron concentration added by
t he channel. do ess. . A resist mask 2 med, an .n-type .
puri ty ol S ene RS ESERor DR H AP RS eitbo SNy T A gend
n-type i npwsoty. r Bgitanaldht %Lbl?afoﬁ@é’liladr@rdﬂgh@uhlagbﬁ()"QDHCentrati on of
phosphorous is f?rned §See Fig. 18D.) | on doping using h hlne

performed here (i'6rfaiawpt alvmept Bﬁdr%ﬁfrfésl“’s@lﬁ%%’e? SPrrd, Sl H’r@é()l“ éllr_ﬁ“*t he
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concent?‘atﬁf@ﬁl%meﬁh ghohwlisgemtomhi ch is fornmed by the step shown in Fig.

18D. This is a 4 %g&ﬂgga&é%g%%@ fmreggﬁnggeme ngikf fgct a@fn ﬁg&ﬁldmge TFT

el enent s 2@/ phosph ro concentration of
catal yst elsenbigt 1PR), and Hasinelrings gitbh azaemtsbc dies Flzed SCoharrther, ‘dithough 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 trealment processing 1s
30 performed after film formation. Hydrogen excited by this preprocess is supplied throughout
the first intertayer 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.



or equal to 1x10' atons/enB (preferably I ess than or equal to 1x1016
atons/enB). 10 Conversely, the catal yst elenent is segregated in a high
concentration in a region which beconmes a gettering site for the catal yst
el enent (the n-type inpurity region (b) 2413 forned by the step shown in
Fig. 18D) , and the catalyst elenent exists there at a concentration
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2420. (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 Jayer 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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oceanic resin. The followi ng can be given as advantages of using an organic
resin film the filmformation nmethod is sinple; the dielectric constant
is low, and therefore the parasitic to capacitance is low,. and there is
superior |levelness. Note that organic resin filns other than those stated
above, such.as gqrganic Si npounds, can al so be used. A therma
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2417 and tPrdssleld GREPPPSENEisHsHgteo3P é‘@fﬁethqugolbbflh%raénﬁ mgéké?wldmdﬁiﬁér!a@itu c
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[ Enbodi memtbssrpte on which the pixel portion and a driver circuit are formed (the semiconductor
device manufactured in this embodiment 3) and the opposing substrate are then joined
together through a sealing material, spacers (both not shown in the figures), and the like, in
25 accordance with a known cell construction technique. Liquid crystals 802 are then injected
between both of the substrates, and are completely sealed using a sealant (not shown in the
figures). Known liquid crystal materials may be used for the liquid crystals. The active
matrix 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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A process of manufacturing an active matrix liquid crystal display device
fromthe sem conductor device manufactured by Enbodinent 3 is explained in
this enbodinment. As io shown in Fig. 21, the second wirings 2422 is forned
wWith respect to the substrate in the state of Fig. 20B. A transparent
conductive filmmay be used as the second wirings 2422 for cases of
nanufacturKh@nacnﬁahQWK@sﬁﬁncgyméQWunhﬂmcﬁmgnmiH@h@pﬁa& gdéwi ce, and a
metallic film ection ty y
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active §0 matrix liquid crystal display device is shown in Fig. 22. Note
t hat Flg 23 is a cross sectional diagramof Fig. 22 cut along the |ine
A-A' . Fig.[Edadénentdi agram showi ng a state after a source signal |ine

driver circuit 1902 te si.gnal line driver rc 1903, and . :
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Circuit) oxide can be used as the transparent conductive film.

25 The fifth insulating film 1202 is then formed on the pixel electrode 1200, (below the
pixel electrode in the figure) and an open portion is formed in the fifth insulating film 1202
on the pixel electrode 1200. An EL layer 1201 is formed on the pixel electrode 1200 in the
open portion. Known organic EL materials and known inorganic materials can be used for
the EL layer 1201. Further, low molecular weight (monomer) 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 [ayer may be a lamination structure or a single layer
structure, in which hole injecting layers, hole transporting lavers, light emitting layers,

clectron (ransporting layers, and electron injecting layers are freely combined.
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1905 by using a connection wiring 1904, and signals fromexternal driver
circuits are received. Liquid crystals 1002, surrounded by an opposing
el ectrode 1001 and a seal ant 1003, 1o are below a pixel electrode 1004
connected to a pixel TFT 1005. The liquid crystals 1002 are also below a
driver TFT 1006 in this case, but the liquid crystals 1002 may al so be
arranged onIy uﬁdeambhe1@@&@bm9bﬂﬂt@bﬂ@o&ﬁ@ﬁngd%nd&@é& ife nshaomainpi styestidso
reduce par s. from an FPC 1008
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1200. Ao EEmbggisrent 20by i wsitgempdltiophantber piotedd &lestarr wak meoey)i flm Hermagigan
portion. Kﬁﬁﬂgﬁf(ganlc EL materials and known i norganic materials can be
used for the | ayer 1201. Further, |ow nol ecul ar wei ght (nmononer)
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structure E#Bﬁhe EL | ayer nmay be a Ianlnatlon structure or a single Iayer

structure, in whjich ho i njecting |aye hal e jLrans Ia ers ht
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havi ng |ight shi Jdln ties ically a conductive.

al uni num %%ﬁﬁ&?%lﬁr @1E%é’y %“?Fbﬁ&%¥ @bﬁ? @fdgﬁﬁwegwagﬂa{gﬁﬂ%aﬁwgﬁ £ m
of these ajndednoinpersutensldict Wwieh hlunthuh Soif arsardlviened hea BV H fiyesr dLa0kr (ibel ow

the EL |l ayer in the %Lgure). Furthernore, it is preferable to renove, as
mich as pd@8itbP&e "etoi st ure and oxygen existing in the interface between

the cathpde 1203,@nghi! h8s Eécelsﬁa.‘x‘ﬁpfor the cover material to be transparent for cases in which
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 uscd 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 1264.
Furthermore, spacers may also be included within the filler material 1204. It is
30 possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. Further, when forming spacers, it is also effective to form a resin film on the
cathode 1203 as a buffer layer for relieving pressure from the spacers.
Lastly, the second substrate 419 is removed by cut a substrate same as Embodiment 1.

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

noi sture. It is possible to performthe above stated filmformation in 10
Enbodi nent 5 by using a nulti-chanber nethod (cluster tool nethod) film
formation zapR@LRLUS} An EL el ement conposed of the pixel electrode 1200,
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her nabPy har dBh{ 10 Fe6lh 2BalfHENSBNaY SHE 1HGF o TF e BRIc: DA pyC

(pol yvi nybimhbi&fotade) pixRe byttiod, rdielelidThel8eraPPOXY d&RSdsNa s&ikké @@ﬂa 1 h@sStfiverPVB
(pol yvinyl. butyral) and EVA (ethylene vinyl acetate) can be use

Det er i or afif O 93t YrEoks &I%ateMERIC AR WEVEILFIBFEE s et O iy W‘ﬁ%f Sigene is

(pref er abéahnbakd WaPXiEa) d@ifn@niRd a QAntdBnivnshee1@f chiagfid bl epcrBtgsial
1204. Furthernore, E)acers may al so be included W thin the filler materi al

1204. It Pf@te(é@r%’étég e to give the spacers thensel ves noi sture absorbency

by forpd ng theaspaces$inf M rilarionm %{/QematEHﬁltm’]’ aVWERD LM INDORPR&ELS,
it is also effective to forma resin Imon the cathode 1203 as a buffer

| ayer forsceeid Eelingmpreaisbut(s are Brrﬁnmét %msato@r@o ap gugurpund M Hedordicsuddsts at e
419 is retﬂpgtﬁﬂ%jé{%ﬁzﬁl ﬁug%ﬁcgﬁgléfqﬁd %ﬂéﬁ@t&é{amﬁg dr‘?‘veﬁcﬂ;&hm d light
S tured

active matrix EL ay device i's thus ) 39
[ Enbodi nent 6] g Zxianpies eéctianlufizgemconegpandiB (| biloe%:t Fot allcmgth@bu@ﬁe/é)

G 30 Y RS USSR RN 1991 L 5,09 TR LN i
| ine dr wéntad:i%ﬁduithe 2492¢ S@nga]mes ém‘gama:krcﬂnt aé():dovarehe cirstmaict 22103nd anx?ixcl
TFT 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 chemical compound of indium
oxide and tin oxide or a chemical compound of indium oxide and zinc oxide can be used as
the transparent conductive film.
An insulating film 2205 is then formed on the pixel electrode 2204 (below the pixel
electrode in the figure) and an open portion is formed in the insulating film 2205 over the
30 pixel electrode 2204.  An EL layer 2206 is formed on the pixel electrode 2204 in the open
portion. Known organic EL materials and known inorganic materials can be used for the
EL layer 2206. Further, low molecular weight (monomer) materials and high motlecular
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

40



transi stors structuring a pixel portion 2101 are forned on the first
substrate and, after which the second substrate is bonded, the first
substrate is renoved, and the EL |layer is forned, as seen fromthe EL

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

subst r at e, 230éf eferibe, tharserahire &1H4 Eﬂemmremyabepi beglinpontsironra @f eviegicdayer
gg{tr 2: gnaﬁ(?l%lcﬁjngoit ??/\1/1%'113190['!5 11 ?tllgn?'léhl‘)l ]5]1%1[ Iar\élgcr)rtm éyil”r(%:uh%% cmﬁtn%%h%%
to an ext eﬂnaflonemmlmmrzglayara ﬁde&nnem:mjcm;nngwdlymguﬂflﬁtny d:(eaidnng to an FPC
(flexible prin Cci,r ) 2105. A first al i rial 2106, a_cover
mtorfal 2107, A PHOHE LR aF IR 30 Soniiirtae Y0BL bASP ST Kt aiiter Par iS5 08
are for @CtlﬁﬁcaﬁlhlaSccﬁhthEIIchanﬁ&vﬁzﬂg gumiu)dopie, ¢ Xiekr poid m@rm &b mentf fea
source signal I|ne dr|€\/er Ci rgwt 2102, and the gate signal l'ine driy

circuit 21@minagpy filggof Sese 3pdagodiar £oulyaiing kg H%B}ﬁﬂégbB}?thdafe %%%& 25

cut al ong gtu@elrhdie, 1Arsﬁjreferaﬁldjiblr?!1§6vér B 120 4s e, hidaduBRndvghannglsti g and
a p-channel TFT are shown 0 contained in the source SI nal |ine

I
driver ci rBuinterirpbeixeep ﬂf@rfélﬂsqaiﬁ@@%@@ oG, lagHcb 200 pi Rt PRI DoRsTIOE FieT

for cont r%b%ré*ﬁat%@%hﬁ'f@ﬁﬁzfdoﬁ if BRI 8W rlQ;rfgrh ﬁﬂluEéhaﬁlb%Pﬁm holdFcRReMB o1
here) contai ned pi xel portion 21 I are formed. A pixel electrode

2204 i sLOf @W)%ﬂlé@fn@%m@la@mfﬁﬁ%al ly be connected to either a source
region or a dr %EF%&IBQI][OJO g%cﬂ)f‘ﬁfe ﬂtﬂ Aa93de Aobd ftﬁ§ g Ethr sadugl e

filmhaving a arge wor Icient is used as e pI X el e¢trode
2204. A cleethipdal2@b pdundomiedi ndbarhloxletentaindutronndsdi wethgreoxet merigh P 107

d :
coroend, Sy SIS e 0,05, QY00 MR, o8 LIF i ansieron
el ect r ode nR204! CHE oW is heclpnexdeuly thefidotmaodel 2A0& he figure) and an open

portion_is for dlnthelns il.m e e trode
20, AR EL | ayer @90t et AovHa PBR o ceR RISt s OB LR,

porti on. Kﬁmmefg@mm|ranEI:caa§a1bieafucaj ﬁla&‘nd ool yxnmylgammﬂe}rﬁm:er i axhj,sarcﬁlm be

used for t EL.| aye 2206.. Fur.t no ar vve| (
mat eri al SPQHXSS‘ Bt SR GFRTC TaRT § C(""bg ﬁ‘?éfr?is ety ar eré%é 2@5171 hﬁénl c
EL materi sihest hmq; ehtri@krc iy hid AsethomAoKnowrdapdkd oot Fonk fias bnk gudaréy be

used as a net hod of form ng the EL | aver 40 2206. Further, the structure
of the ELSH3l& 0@ dbe a lamination structure or a single Iayer structure,

in whiegh hol e Noje@hi, ndis|RYSkSEy BPIR dof-anspefill Bdhd @yRpsrend foglthseemh tithiag
| ayers, electron transporti ngvl ayers, and electron injecting |a er are

freely coff§itfiadfating disgatignef dig freeﬁb%EécFlewés B IRUREL PR GOYST IRV S | Pght
shi el di ngsPRRAT 88 rial such as a glass plate, a plastic plate, a polyester film, or an acryhc 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 clements 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. Further, when forming spacers, it is also effective to form a resin film on the
cathode 2207 as a buffer layer for relieving pressure from the spacers.
The connection wiring 2104 is electrically connected to the FPC 2105 through a

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

t he aboveIEn%me@MMiiWﬁﬁ@ﬁﬁﬁ@ﬂddUwﬁﬁﬂﬁb@dmﬁéﬁ@26m@yhﬁang%athN1¢ﬂ@hﬁ#ﬁér

met hod (cl r )N i nA nfen
composed of Fhe B BlETroas whiss ™ R AP E L B e e R PR e

2207 is thui®ddired. The EL elenent is surrounded by the cover materi al
2107 which is | ed. to.th bstr r
F%rtper the secon sezH{rzg ma Frraj%ggg' rnlts é)naélt(gtsc%cf?%lc ({di F(?rg ﬁrl

2106 and the second seal
mat eri al 522[Qi8flrgﬂ.§3dymghﬁ&$ldpiﬂlﬁem( a poetal dfitie EH’(atzeOi,trgﬁpitc@hhy saucstzraumivew

steel plat eramic pla ber SS r ,
ol ate, o PO ERGTGURR e PraR TC&%)C”LPF‘%é’éiWP’%F&i‘fim 0 BLGR ThERt fha
and an acr yikviee h@ghdiht ictdss samnoha stsadreas Fidieccover material 2107. Further,
a sheet having a structure in which alumnumfoil is sandw ched by a PVF
filmor a nylar film can also be used. 20 Note that, it is necessary for
t he cover @@hgé&akntq be transparent for cases in mhich t he irradiating
direction of %Qt fromthe EL elenents is toward the cover nateri sj de.

A tran§ﬁarent pethog) ofs fremings 2 Pogrrs €2(p| hinelilny FPHSOT dsipgafie mapuy PVE@ter

film or apecagfadrige I)felséﬂt inventish &k dpMitdal SmpRSE thiE¥hbB8Mmenan Allctdsavidabad]
hardening resin or a thermally hardening resin can be used as 25 the

filler nmtéigem 2DE8e tRYESOpEPIPRMyIShenn dp ifie) 27, e yihe ancthsl of magriacigoRy
resin, siljgo ally t‘ﬁ§3gmc gBthrpr Eﬂb@ﬁm@r‘t‘tyr Aoke %Pﬁi tEé’@&r(rﬁB&)’ér@%teV!tﬂy|ﬁlnt

acetate) can be used, Deterioration he EL el ements can be su%pressed
if a dryi nyarsen m@l}@ﬁtef e tzb fympaunpigior b&(\ild@)i shapefip mideh aroreliy péavieh i fgeneking he

filler nat grﬁﬁ* b%t%/%gn a::gtli[e}[ %Q{tgg(} Bnd %p%ﬁﬁidswﬂmé (ﬁles hie PE.A-QE! Hded. Wuttrli}i Rt he

filler materia ossible to give the spacers thensel ves
nmoi st ure amﬁdbbewbylwysmo¢dﬁngfmhecewa@eﬂbatﬁeww1maﬁgdﬁimxhdepﬂFﬂﬁtmer

when form ng Spgcei%lfﬁllfl is aﬁdcd [%thiegétte\r%tlaexlvc? 2&6’8 ‘fn°£ E@ifaal gﬁﬁ%mfahdemvﬂﬁi tﬁtbgate_l_he

cat hode 2207 as'a I"ayer “for press acer
connect i oneimtrcidregz42m&4 ai reasl exmtifar q:calEmbodmmmedt edl“rtgo 1$(Eie FRCHZ1 050 tmgi%tj?gh‘ a

o the pi vBI PGE o crannoione Eneceoitan rghas A GRSAr T PhiPR 580
and t hexgafoemsd gnale datndedridee 10, thedb$ per?cilrﬁﬁng mvtlh@ Fmie 240md salpadratehidt 20
wring is glb%%glgd geaxltl nvm ?t?qrtneggtgge 5&161)5( trgnrlgx?eld arﬂ!’l {he second \thn 62425%&111%%39521'5
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 gogg gle type
display (head mount display), a navigation system, a sound reproduction device, a note type
personal computer, a game device, a portable information termipal (such as a mobile

computer, a cell phone, a portable type game device or an clectronic book), an image
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Further, the second sealing material 2108 is forned so as to cover exposed
portions of 5 the first sealing material 2106 and a portion of the FPC
2105, resulting in a structure in which the EL el enents are conpletely
cutoff fromthe atnosphere. This becones the EL display device having the
cross sectional structure of Fig. 26. [Enbodinment 7] 10 A nethod of formng
a bottom gatsgbidki devicd hatingns rebeiing) sicdtynt, hewdmamufiect wpeaifec avetrhivd @fsuche

present |nv ntion is explaine i s enbodi nent. A cross sectiona
di agr am of € HEW§8EH§F§§G%3%5P1W§ﬁq??¥éﬁ%%%P.n Fig. 27, and the nethod of
nmanuf acture is Fhagesahbystheligamie aisu HW(aim;Q)fSC(Eﬁi)@diamehd)d\B.)O{Nohe/()idaaIui[ﬁdme
termbottomgate thin film transist B ﬁates a,ngn fil rntrgni ﬁé@k
having a sRAPER NV ERCEARYEPPTED) - é’r PR PET V15 R URE TV IEE ‘a
gate el egt 'éﬁ’djﬁ] ﬁﬂgm@ 3966 0Nth M diik Dehati:n@s It eevedeagtifostescaanthvftenwhay Rgusat e
not fornmed on the sanme side of the active |layer), as shown in Fig. 27, in

this speC|ﬁﬂ@&ﬂﬁ@HYPAﬁKWﬁ$@ﬁ1ty is added to the active layer 2408 in a self

al i gni ng manner F}@FIZQB'[J":%WQQ{[ %de@lc%rsxraqgﬁ 134:%91 BSedo MR Sksin Shid Ran: tzpdisp ay
Enbodi ment 1, first wring 2417 is not necessar

therefore p¢r@0@é§§2 \ﬁqu@ﬁ'lﬂputmom@mdom@ucrmwﬁcé}m %4 t?ﬁtfgméﬂﬁr én%n
formed on g,g%%lée%wggg@h ¢ 241 Qe LRRYE Mher B1s@a?1d'aglc!: Q¥ &hd Bgcgenmve%%gnd

substrate next the first subst 401 i s renoved
t he secamdnmybbngﬁznZECﬁdéﬁoMHdomélﬁ&he second wiring in order to be

compat bl e Wl hEroQdLIRDL »Riop ARG LS Rb,o ST DBygRs PO, Ll

tran5|stoqxpaesé@éinglanmgrnmgwa@ﬂmangaﬂéﬂélecbpudeupﬁWOQpééﬂ%@n@Rﬁ8§P©Y

25 an active Iagg C S be forned. Di.ff %rhng an%nﬁgnvggﬁgq &qu%gton1
ate transf¥t'dF %% qﬂ EV? agghmg@a%ﬁﬁgﬁ PSPEETT "R gni ng” manner
?EnbodlnenmmﬁhyﬂMGoaetﬁgg na?ilx dlsplay deV|ce nanufactured by enploying

t he present invent e. us tion

caui bt As SErEar sbtr & e predre Frus kg Rl et Bt

di gi t al ca;me&@m asqr @m&@frﬁrpor@orﬁl’ m(Bct iTae afive mag@g@lﬁldtyy@@mdbﬁ Fﬂeals'feémad
nmount di splay), a navigation system gg d reproduction device, a note
type per§6ﬁ%ﬁmB@WBJFé%ed§3ﬁﬁﬁﬁpﬁﬂﬁpgéms %%rtable information term na

(such as a nobikig 28rO8MIH L rcaap&gédtorp(@aj]@moa Porabhes typgosgame adeamaaedpr
an el ectroni ¢ book a éback devi ce haV| a re

medi um ar;iﬂ*()tlh%hgatféeurcsaé@m le,quee%ww Sspipy deriss 348%%?? decddis ]bﬁ%m gP Hieg

gi ven iy, "_34@% re%l%&o?s%@)%lz34@ Gind 284:&N0D72 TR hrephiRngvdnbiab nis ospesedo of
a main bod 1, a voice outpu ortion 3002, a voice input portion 3003,

a display!t @Pﬂ@éﬁﬂgﬁbdﬁpbp@ﬁﬂﬁ¢ﬁﬂxgmntches 3005,

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

fiexibility 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 Iﬁaxlufactured by using a suitable supporting material only during manufacture

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

display devices, and active matrix EL display devices are formed on an insulator.  Further.
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5 and an antenna 3006. The active matrix display device of the present
invention may be used in the display portion 3004. Fig. 28B shows a video
canera that is conposed of a main body 3101, a display portion 3102, a
sound input portion 3103, operation switches 3104, a battery 3105, and an
i mage receiving portion 3106. The active matrix display device of the
present i nventiiton filto iraybe wsé@sknnmhenﬂkgpkam-mpththaiuﬁauiﬁkgﬁoa&@d

shows a nohj | e. con goposed .o maj n hody 3201, a canera
por 1 on 5203 S TREEher A8k ol SRTPET S S8 a O T Ko i O 5904 and
a displ ay I@@dﬁﬁomtBQﬁﬁbthefm&bngemﬂﬁ&ﬁm%xﬁh&@baybﬂﬁﬂhmggﬂfqﬁh&mﬁﬁ&&ﬁﬂm

i nvention nay used in e display portion ) F| 28D

goggl e typé”df ¥5§%ﬂﬁh€n$QWdBWH8§é§ ing mat§TR ﬁﬁﬁje%ﬁﬁfﬁ F@dPH@“KHdWPﬁonS
3302 andsakm Ppentd ONSeBw08 . cihen8eld] Yeud®k htoksolicapl 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 nain body 3401, a |ight
source 3402, a liquid crystal display device 3403, a polarized |light beam
splitter 20 3404, reflectors 3405, 3406, and a screen 3407. The present
invention may be applied to the liquid crystal display device 3403. Fig.
28F shows a front projector which is conposed of a main body 3501, a light
source 3502, a liquid crystal display device 3503, an optical system 3504
and a screen 3505. The present invention nmay be applied to the liquid
crystal display device 3503. 25 As descri bed above, the application range
of the present invention is extrenely wide, and nay be applied to electric
equi pnents in all fields. A sem conductor device can be nade thinner,

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

devi ce can be easily manufactured by using a suitable supporting nmateri al
only during nmanufacture in the present invention. It is possible to apply
t he present invention to sem conductor devices in which circuits such as
SO structure integrated circuits, active matrix liquid crystal display
devi ces, and active matrix EL display devices are fornmed on an insul ator.
Further. 43 insulation filns between wirings can be made thicker by using
the present invention, and parasitic capacitance generating between
wirings formed on different |ayers can be reduced. |In addition, the
probl em of maki ng conductive connections by form ng an opening portion in
an insulation film and the problemof wiring material heat resistance when
insulation filns
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5 are fornmed thicker with a conventional structure are solved. 44 WHAT IS
CLAIMED I'S: 1. A sem conductor device conprising: a pair of polarization
films; a pixel electrode; a thin filmtransistor conprising an active |ayer
a first insulating filmcontacted with the active |layer, and a gate

el ectrode contacted with the first insulating film a second insulating
filmcontacted with the gate electrode; a third insulating filmcontacted
with the second insulating film a wiring connected to the active |ayer
fromthe gdidl & eetgdeIS:side; an opposing el ectrode; a liquid crystal

bet ween the pixel electrode fornmed between the pair of polarization filns
and the opposi hg el écempbadugosdetientonyorsizgst ed with one of the pair of

pol ari zation filns, the _qppa in1 -el.ectrode and the liquid crystal; and an
orientation film wherei %p@ﬁg W%Iﬁ?&m@ﬁ‘m’éct ed to the thin filmtransistor
through an opening porti@aixef desesicc n the second insulating filmand the
first insulating film and wherein the active layer is forned between the
pi xel el ectrode and the? §ut 8lig|t@asisigaeomprisimyan aelivicdarfiuct or devi ce

according to claim1l1, whgrejr - fi o 1.ns) ing filmis. .a
insulating film 3. The g@?ﬁtg%slﬁl E]cnlgo@ﬁ%{é?}{f%zégaggic})% Ir}%!"{yc%g)zﬁr’aaf%aatl,gat\?\her ein
the first insulatidgetfiderphiactdsiith dofiraxysuidtingdamti | m 4. The

sen conduct or devi ce according.to claim 1, wherei,. he sem conduct or
device is a liquid cr yst%l?ecai“g tsgiptigefilgeontasgted wi egéﬁ?ieg@ﬂ'ﬁg%'t or device

AL s T S T S e
conpri si ng: a wiring connected to the active layer from the gate electrode
side;
an opposing electrode;
a liguid crystal between the pixel electrode formed between the
pair of polarization films and the opposing electrode;
a sealant contacted with one of the pair of polarization films, the
opposing electrode and the liquid crystal; and
an orientation film,
wherein the wiring connected to the thin film transistor through
an opening portion formed in the second insulating film and the first insulating
film, and
wherein the active layer is formed between the pixel electrode

and the gate electrode.

2. The semiconductor device according to claim 1, wherein the first

insulating film is a gate insulating film.

3. The semiconductor device according to claim 1, wherein the first

insulating film is a silicon oxynitride fiim.

4, The semiconductor device according to claim 1, wherein the

semiconductor device is a liquid crystal display device,
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a forth insulating filmbetween the pixel electrode and the active | ayer.

7. A sem conductor device conprising: a first polarization film an

opposi ng el ectrode over the first polarization film a pixel electrode
over the opposing electrode; a liquid crystal between the opposing

el ectrode and the pixel electrode; a sealant being in contact wth the
first polarization film the opposing electrode, and the liquid crystal; a
first insulating filmover the pixel electrode; a thin filmtransistor over
the first insulating film the thin filmtransistor conprising: an active
| ayer; a second insy ating filmover. the active layer; and .a gate.

el ectrode over gi‘t he ih%&ﬁlﬁgﬁoﬁgﬁ{pﬁ{ idGYoR | 5P TAE R 1S Wnn%ul“a‘cefeﬁ@ ‘H? Itﬁ?'@ver t he
thin filmtrangisshefis filndidM &ilieeh Gusde il third insulating film and a
second polarization filin over the wiring, wherein the pixel electrode is

connected to the thin filmtransistor through a first opening portion

formed in the first— .at | £l d erei,n.the.wiring i s.connected to
the thin film %'r ansffé'{]%e'%%{l? %dg%tgoﬁ dg%%ggcgﬁ‘gﬂ%éoeﬂfi%ppfgm1?lo%g?p&sﬁ’§d in the
second i nsul ata fugthfinbutatandilihBettved the ping lcatrbdard thehctBec [T, sem conduct or

device according to claim7, wherein the second insulating filmis a gate
insulating film 46 9. The sem conductor device according to claim7,

wherein the segond Ais&%woﬁ&ﬂﬂ&-Jévli&'cioﬁqrﬁ‘i‘iﬁﬁi%con oxynitrde film 10. The

sem conduct or device according to clail erein the sem conductor
device is a |iquid afigspalbrigitepl fdy; devi ce. 47
an opposing electrode over the first polarization film;
a pixel clectrode over the opposing electrode;
a liquid crystal between the opposing electrode and the pixel electrode,
a sealant being in contact with the first polarization film, the opposing
electrode, and the liquid crystal;
a first insulating film over the pixel electrode;
a thin film transistor over the first insulating film, the thin film transistor
comprising;
an active layer;
a second insulating film over the active layer; and
a gate electrode over the second insulating film;
a third insulating {ilm over the thin film transistor;
a wiring over the third insulating film; and
a second polarization film over the wiring,
wherein the pixel electrode is connected to the thin film transistor
through a first opening portion formed in the first insulating film, and
wherein the wiring is connected to the thin film transistor through a
second opening portion formed in the second insulating film and the third

insulating film.

8. The semiconductor device according to claim 7, wherein the second

insulating film is a gate insulating film.
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9. The semiconductor device according to claim 7, wherein the second

insulating film is a silicon oxynitrde film.

10.  The semiconductor device according to claim 7, wherein the

semiconductor device is a liquid crystal display device.
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