; e3eRBRI 6TB SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THERECF
BACKGROUND OF THE I NVENTION 1. Field of the Invention s The present
invention relates to a nethod of manufacturing a sem conductor device, and
in particular, it relates to a nmethod of manufacturing a thin, flexible
(having a flexible pro ert é sem conduct or devi ce. Further, t he pr esent

i nvention SEMICONDYG Q&% YIGE ANBIMANY I RYRING Md?ﬂél%@DaTﬂER\EQEh is
generated between wirings fornmed on differing |ayers through insulati ng
films. Note that the term sem conductor devi ce |n th| s specification 1o

i ndi cat es general devices LINLC, sem conduct or
properti @sg., I%%Qtﬁéﬁﬁ&d{ dynpparticular, the present i nvention can be suitably
applied to integrated circuits using elenents having SO (silicon on

i nsul asor) st ffbctpcnses invenvibh cHatas geaimetiedud troanufaayemgissschocanddetondance,
insulator rix |i ) .S devi siruct usi ng
thin fil m %IES orr’ ét Eﬁ‘—ﬂfxtf @gthg%t%:fv){“eng% gllegéﬁxﬁll glpTlgg ((]J \}P‘eé‘sgrle *4h8 t he
l'i ke. Th@rotpelrtm tdrhinodductor déevicee Fsrtlndndmeapeswmnnedrﬂoh rremte@ ey im@hod of

containing a thin filmtransi TFT ructur ed S conduct or
St i1 Arteding Pasiig sl et torbnt GH  Ee i dr e R hgs,
conducti uﬁodgmyﬁfsslanﬁ@snm Ol Noteafigh thap@gh tslemecoﬂh@jmnﬂ@menni ti$ specification
speci fication. éé:rl pti.an gf t.he Rell%ﬁed Art 29 Integrated circuits

usi ng 181 Hiisates a?av.ﬂh vigss elicl, dingHier by ptillging Fe RSN S URIPR IFSa g e dhah iy

formed opar@Bulbf) Sk Fre&int @¥eftiondGnMRulthtd aﬁ;ﬁhoﬂ&mlﬁ@g}dﬂéﬁTcQEuld;Q)éhfgeelexh&nté S
possible te have little parasitic capacitance, and to have hlﬁg eration

speed, byaieg APAE IR fabwaw}etparstquagvéfﬁgn S¥hishna semieepductopiayet ipfarmgd on an

sem Cond%ﬁlﬁfor%\@cﬁ@e in%trﬁ(nhcﬁﬁ& bﬁ&ﬁiaf@%ﬁlh)ﬁdéﬁléﬁé'sgu&ﬁbé%t\ﬁin gdhSRLAYrdRNISe 25
Structures in which a substrate on Imtransistors (TFTs) are
formed afidFlsdetd adtivewnpiehi By dprimedevices 3;§F'xté13 dikeTFThe dermathinrfilsugsticat e) |
and a,su Ecra?etseanOE'leX\’an(fé‘ d@ﬂc&%@ o ﬁf?&@'ﬁ‘rahéthPr(’f'Pﬁ) (ARRGSE Ny “g
substrate) are jolned, and urd crystals are Injected 1n a gap ween

t he subssamitemiucios tlpnefum, elnd af éﬂasra@teu clempnit from almoqm elemeytstsath af ipings,

devi ces I |t d. I be controlled for
each si ngcil;‘gﬁp‘}(\%el%ﬂ%? %ES%‘J?'%%&C pg’r@r?llae 8% ‘g“%??“g%?@‘ﬂ‘t substrate such as
gl ass, and therefore active matrix liquid crystal display devices have
clear i 1 ed in office automation equi pnent,

tel evi Sr%g(g&cﬁﬁgyﬁaifgh%glg{eﬁﬁgft her, active matrix EL display devices are
known 2asInepeattd pizcofs usarg' demeiuahmngiéﬂl cs&uctm::‘s uwwhmtsem(cdﬁhudoskabfay agevi ces
have a s ruc U il?\ to 1 e”%ng S 1c é for. :ievce tis S to

sandwi ch&d Behe8n'"t él%é&? 8‘% (§ 5W QP G fr&n pr’f 6‘?/\/% PA% eby
causi ng ]mtlgmarztsmdaea;ﬁmtz{dce,dandT tve hdeehigh i apecation eptedf |b®\l\ﬁ0ngmlgr’sehh®nﬂhctor

mat eri al, can be antroIIed for each single pixel by using a~plurality of

pi xel tr4XEFOPLAIRG therefore an imge is clear The level of integration
for these typese OfpesEricaRAuGion dcd@él €@ dctivé ALrrbAEQEd andtas db;pﬁi@rﬂd@g:e

m nut e. garasmlc capaci t ance whi # generated @ﬁ:éyfen Wrin s of a

seni cdhdUEYDBIreE VRIS peypYirafqon ateh tig f I“g‘FFé‘F‘S}S’F% FfBrfOH%ﬂ usethef t hi s
hi nder s &iigdhifPerehcAREHADLRMs FNET F6AbdtRhCsDS@ALY, | hdSh HNBdtraRy @RaGAIch Ofh
There are two t arasitic_capacitance, one which is generated

pes of
bet ween wmpwgﬁ%e%a fgﬁnftdr(@%%fh@ JuB§teate) asnipinade 2phiiqid pys @lsrss Htiesded

bet ween W 4 b N0SetlOiE sOFstichf 8 pedValchfoR fadtidd whadatni A &rg&bﬂ' aag;slgndéal&ém io
If the level of integration is increased, the distance between wirin

formed ohhg vitage aeplics\te thepiquitrarystglvern be contrplled 59 qanle piaalsinwe! PHaR °5|t|c

capachl ape@ed Yh'd BoSspIRYL Qﬁ)smﬂb'%gcﬂ Qs glabd, @@ Nherkt@YELh&ive r}nﬁmqrquﬁd)crry@tqpce
the parasitic capacitance between wirirngs forned on the sane layer. Namely,
the i nt egjspiey giavices 8aveofleql imaggs apd arheviddmaisehyeothics yppmatiprasigmetyer al
layers. L QWREIR%dNRe RRS.asitic capacitance which is generated between

Further, active matrix EL display devices are known as one type of semiconductor

device. Active matrix EL display devices have a structure in which an EL material is
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~5 wirings formed on different layers, through an insulation film
contributes to an inprovenent in the overall integration |evel of the
sem conduct or device. There are nethods such as making insulation filns

t hi cker and i ncr easi ng the di stance between w ri ngs, and using insulation
filnms havin d|e ctr| onstant,. in aord t he ara5|t|c
capaci t ansc?élg‘aé twﬁﬁn g Cqm% P(?%%HF%F ﬁﬁﬁ”%”h ﬂt&l ff‘ﬁ?@ﬁ}( “tayer éghéE? be

t hr ough aermnttn&ul 'Hnia élacttic Icmredﬂdi/meg in tife Elhenatarbibat bagorfiiollgd ifer dMASIngle

t hi cker, becone nore difficult to [orman openi ng

portion ﬂh‘ ?H)é( YSHER Pﬁmgw ‘%lpf’?‘?} frapsEirerangd thegefReE 43 'RAHAIEL RV e connecti on

bet ween W ri ngshe Ruél émﬁhfe%raﬁ-ﬂ'oﬂ fo BRs€ AFRS of ReMtbfducRiT ARV RED iSHEhad and
conductive layers forned by sputtering, for exanple, breaking in the inside

of the DPEEPRYEIRPIEN, %%fa%téq FgPATHAMICe Whirhe A% ugeaCcTa e U PFMER R AV IrTIES ol @

t hi cknesssenidédnuétbedd vl I84ARNE BledSiclsN@hEHOpRaN6S OETh AT ah BIHIERin il hidGTspeed
insulation films having |ow dielectric constants have a |ikelihood fo ‘

devel op pIRSHAtiOAsandkeageur#e ¢lectic [siEngLroRagationycnigse resitee alypes ©H taeatticand
per meabi | dahYoitaA0 dﬁ@%eﬁwgémtm BRLREE wiksh RAFmdi BENRL QNAL LHRANGERS fue to
etching. For exanple, altholgh dependent upon the etching cenditions, the
hol e d| arehigh lmengwécbﬁbvqeaNg@mgStf@maqdmﬂoi@ffmméaxcrﬂthrthfaormsala@aséxlrnn whi ch
a | thi ck 1@?15&’1&81 6r5mté§&‘i‘m fi‘é‘ﬁnc}é&%de Y s@fcbe Q@é@&ﬁqgg fblg{gédoc\’d g the
over aI | evel I ntegrati f sem conduct or eV| ce a

there is samedbyeodecomestnngtilet, likerétgr imateroing dredwrasgic eaperivoedud¥irings Inayehes
used for f er&‘t% fife'?’?m‘i‘&a?fe}sﬁg e%t !}% &etﬂ? 5 %mgca A% Fanet HUGLUL Lag, Jnt sarat ed
circuits, 87 rF TS eondue e {ORdct i on
bet ween ednetiemam,e llaycrt Oplameb,'t ehet maergsatmhdesql df hzanhgd bmu\hmgmmer theer of spread
formation is nornal 1? usedIh act i Vi t St qpa% tfilme(e%ate

i nsul at i SR8 7S PS¢ i PR ! Ipa'ilyaéc’ i &5’1@8 aé’lc%cvf G 5) ge%eé%S%dmw

i nsul atd omiring$ forfkd bﬁHlffemérﬁnd\egserhrcbugslmlnahmmlohlfilm ¢onseinngxdo an e pol evientl ayer
(first wiri ns f|Im second.interlayer insulating film;

n hird
and thi rd“&?g ﬁﬁaﬁlllgg’gfa&% eveky E‘hﬁ’”ﬁf‘ﬂ HY9T 99t he structure is changed to

the fol | ow ng:THerd &t ne@vds §lidhve nlxaaty@rmilﬁamrfdnmmtmhnd ncfdasing thenssthel on
film(lower portjon insulation ive l%\'ea second insuylation film
(

(gate i nsF&taotIr P n§nd %%%H&“{SB%G‘&‘PF "‘I“&y"e e eRSiaBEdY ;Orddii tPd

i nsul at i qBdidde! the (Pdrassdc biﬁa@ftérﬁy$ enbraBng %E!vﬂﬁnf\bﬂrlﬁlEs famskdt b rdrreremduGtisve

| ayer (first wiring);. then the distance between the first wiring and the
second?hithiongh Bedewrsion dilge, Hengvemd tharelaing fidapasadaibiekygerer 201 AYY

bet ween tfags W BeHAS nk d'?tﬁcul?‘t”d’f‘o?ﬂ arl Qpc-ﬂh% ;FHrt%@Hth%e bluneeh fhfﬁemfdrﬁétto

wi ring and the second wiring becones large in this case, and problens

rel ating m@eocp@ﬂdngtsvemn@qﬁ@n@smetwmeg%@Hh@étq a5 alsa sasse ipréyanpreblemsr ough
the actiy et ng,

W th the Tt PorosacRe BETR e B R O YT R pTE, PETRTE, B e

t enper at Wpeniog porens bdeiggemably th enmird Jaiffivient| flyerhickagsst Matht the remgtance
activ i e ie:b sane
mat er 21 SErREEREEHEE e, BREE il RS b RaiTiEiqw Biel Rl hal O
exanpl e, likelihgpdofat éavedrse@r@éenas wlatmggtorratrerqwlltyhauq:mg% aedigmoee®i beat winty

but its resis ce t.o h t t tter
case. Noth e§Thatb® r{y\/\,i"td man%?ﬂ'? urméﬁ’em I cg C%’S?]S%g%?g ecCth{%% dlllés]toagggrrlg i o[ﬁo of a
Wi ring, a:mlmt)healmmgh dependegt apuoh he @Mhnrtgieormlrtmnsl,smd t@é:pdammtek yna‘yolvecome
conveni e tlf\]ltermvvlr rg}j o][ V\E¥§ talne W'thér de
word el e ‘frlgf)rdtg apg@ﬁﬁfﬁ%ﬁg O RAE EEVPIRE 148 f’crv %I”aLbSS 4 PRETE B8t | y
bei ng usad damagc)rntlaiplr@n@t\heoeaalalmfeltdfentlegdaeon afftdle tdneicendacer deviends t o nake

t he portabl e devices i nner, ter.. and re.flexible (flexi

property). 3 ﬁ‘(‘)‘f’“ \BFEi DA n&efth%{:‘é‘ ‘YWF@%?e@gm%th“aoré%rn?t ‘8% USBV%g"?rée i's
t he thi CKﬂ&ﬁﬁorCff)rmilhg tBeérinedtie chaagel. t r auasd ftatcejrmgynﬂagrama!dﬁrchhds rneingi n
order to 2s make ortabl e deyvice thinner and hter. However, if the
subst r at éVPdaYEY8 Wﬁﬂ’fﬁﬁeff’r mRKig t%ﬁﬂ@&ﬁ?vﬁr‘foﬁae%‘é’eg eeaﬁi"fr"i‘e y ’;(JYdB% 5§

t roubl e itanpbRtDthd RowaRhyrdpr 6T RSMAtorC AUsethaby uval pimng afert hiest Sadakdtioat e
during manufacture, and substrate breakage nore easily occurring during
transportation of the substrate. A light, flexible display device can be
manuf act ured, provided that a sem conductor device can be manufactured on a
transparent plastic substrate so or the like, but this has not yet been
acconpl i shed due to problens such as the heat resistance of plastic
substrates. Further, high speed operation of electric circuits and accurate
propagation of electric signals can be perfornmed for reducing the parasitic
capaci tance which ~s generated between wirings fornmed on different |ayers
through an |nsul atlon fi I m thereby be| ng able to ‘use 3 WI r| ng materlals
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s The inventors of the present invention considered a nethod of
manufacturing a thin fil mdevice on a substrate possessing sufficient

resi stance to heat and strength during manufacturing, and then renoving the
substrate. First, athin filmdevice is forned on a first substrate, and
then a sego subs rat e nde this stat thethnfllm evj.ce
RS T M AR G A S W SRR T
subst r at éntedayeneinsulatinge fibwe tsecorein comictivee 14yt rfitst | wiridg) i wédri@bdhdied fion t he

seconds bstr openi n rti,on for reac the thin filmdevice
retai ned Ber‘fot‘%@tes’@é%’rtag’g t%l'l‘%gémfish‘f ?%S&C‘Wﬁﬂ%teﬂéete%@awﬂ B ocessi ng such
as formng a qpmttmubmee IsaytRhg&Doae OGN AGEst thRlubivd b bd Rr&rMiwigingfir ough
t he openi ng portion, performed, and the second substrate is also
renoved. T 1aﬂmttqn<fﬂm tlwrwertmﬂeeeﬂt“qnn@}eﬁt%we l3yRE SEPng Yo (AN 2dAd t he
second sypsddiRhefidhe decoRORERTcRYe A0Rk | RicaBlca@hRS! Vifird MnRAIRGHT HiRN @ st
regions in which the thin filmdevice is not fornmed. Alternatively, an
adhesi ve ipt§riayspinselatips il and e copductixe laei Gin¥ WiHNEIhiheR therbistanee emeem

devi ce i sy@fst fRidEMd B\l %%Eérf?&sta%(eeantﬁﬁ@ﬁ’:fr%t'xé é’apﬁ&?&‘h&@ é?ﬁﬂmH?' ng a
materi al such as viscous adhesive material- The second substrate can

easily b@eh’@@ﬂwwvg%ﬁﬁftbeﬁgd\tch@ bonded port| ons. 20 The thin filmdevi ce
is always ret f.

manat a0 ur e 1 o e p oS B PR ARG RL el (ARGY SRR i i
first sulseter aneé paefdernseelstingotedopsulbigs raatiethmyncbetwmucermecmmczyubst)rfazteetsd
having s r t i r.

war pi ng g%gh@uﬁgta?@te lg{}ge%kg&%}gevle&? (ggesve ?é%? th lrttﬁg:;y’h’ame Shéongt"ﬁ}m%é" tg;tfét ure
i s easy. latr Ehsws marinheblbac lwmhsmafua(tle flfim tfdtmasutosdm;wrzeummﬂ thy s@sbqatenat e
transporta n i.n_display. deyi cLive cr

di spl ay gew eascuz‘i?t?]ayggta{l%(/éhe } errr?%< aﬁﬁv‘glon i % L’r tél\gff cesnj%c)r%%d én% Us?% n}c;ufq § dr op
in displ ayeqoraﬁdiunet smmknateyx,alsacmdncbthals/ajmebom By preofokreen anthiusubsty. atfes used
for support d1 |Qg rpanufa ture .are r enoy d.if the abo.velr%téhod of

manuf act GFEPPE Q5 BLIHEC] Abf &YDPe MHHNE E?Wtﬁ BAPY SEHNLEYr UL S JEESIANSE 19 n
addi ti onhefiu$ P, afd BCEAMEBS ugdnn bR 1hyrded. i n both the obverse and reverse

sides of the in fil de|ce|{‘the above t hod of nufacturels used.
If these are OV Pah n‘]t‘}“‘ ReRett %’)‘/“’Eaﬁ‘n‘ EULPPIS ARPTEY A A KRS HHBAETBhal
package aifing RAd leldctoddufet BRH, sehirBlet f @nSéhiatel hAbwkVBE el R IvArivRiiEh a
second wiring is fornmed ~n the side opposMe to a first wong with respect
to an 28celways reptained withis the Werd sieetrodgn act ne | ayer a first i nsul ati on
film (gate i nsyhabh@itdd dedfloes HkE ithéte EARAHEIveVEe ! r@aeeny @gﬁg%get echbRsR) ; a
second insulation film(first interiayer insulating film; and a second
conduct i eviresyaad the likes andubereys dempndsigiaake Nigrrortgble devices thingere lighyep and
real i zedpiqp \fﬁ@kfﬁt& gextmf.r gto Qﬁﬂdu%k\fﬁajé)la%&ﬁot( %@t&nmlemgsrtq)a sénitddddtior
i nsul ati on ? wer tp i nsul atl o lm; an active |ayer; a second
s i nsul adedee fs thmtblgbrtees oh ételsabstale, nd e suhsisdie oy keomdde thinaer Iuayeter (gat e
el ect r ?r)a’ke 3hd Pbxrt:g)lé Bé\”l:é'i; 1%r ahh ngtl e'rrSlI{O\!v?Je?r it 3HES Bsﬂ§t\:‘|1§tnll£19 tfn*nhép , and
th|r conduct I'ayer Irst wring) are forne Not e Int
s peci fi caltelnomanutd@elrtngrhwants difiduliyae ta w@tmietretshoa)litmgeaphmm@e@l capfsedby
sem condybahe Bt WL KM Hhﬂ% Pafla00R! ahEAHRRe DAREL ot AP 0cAMInd
drain regi arasitic ca tance generat ed bet ween-t first wring and
t he secoddring tramsgortativntyd thleoswbs‘.chtc:edAlhghtt ﬂex1ak¢cﬂx@l®t¢qmtewne be amduftdhtere\m ri ngs
are formed a f.orm.n e active lay A vip
resist an@mvt”jedﬁé%{ it (ﬁlﬁgcpe oervecebcélntPge \/?f)uq%%gsfl rat é’sr glaglc %Wgtm“f he
pr esenb bmherlikb,dmtlthls batsd&xt yttd)eexeactqomhstmdsiubyqnerobfenstsndcasuheheaArdststancef| | m
device is.forned on the first substrate, and the second substrate is bonded
to the sQFPEYE BRSYHSch the thin filmdevice is formed. The first substrate
is ~s rermvedFUShe"rgh@h@eteldaﬂae&ueh od slenichvimauicadndgictmdiengomigatidrest dedtric
grinding, with t in fdltJ eV| ce su orted on thehscﬁlcond subihrate. The
back sur PLEEYs §pn f‘l@e AT i B%‘Wélee P Sé%ﬁaé’éﬂtW%Wt S EFILCS BB At e i s
renoved, wangkst emed enheditefenNgSeRr @rdu@h MadinsMWatidm gisn C alrebh epeafeotite be ukor med
on the top and bottom sides of the active layer. Cases in which transistors
are formed on the first substrate, cases in which bottomgate transistors
are formed, 20 and cases in which top gate transistors are fornmed can be
simlarly structured. Note that the termbottomgate thin filmtransistor
indicates a thin filmtransistor in which an active layer is fornmed in a
| ayer between a gate electrode and a wiring, as shown in Fig. 27, in this
specification. Furthernore, by formng a top gate transistor on the first
substrate, and then formng 2s wirings only on the bottom side of the
actl ve Iayer a tran5| stor V\:hl ch becorres a bottom gate structure can be
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bondi ng a second substrate to the surface of the first substrate on which
the J thin filmdevice is forned; renoving the first substrate, |eaving
the thin filmdevice on the second substrate; form ng an opening portion
for reaching the thin filmdevice retained on the 5 second substrate; and
cutting the second substrate so that the bonding portion of thin film
devi ce V, e
subst  at o nE ASEEONGBAPEL! A Sock IR Sy RERLSHIRAGL R ROERY 88 e
met hod fuwed.manuf acturing a sem conductor device conprises the steps of
formng a thin filmdevice on a first substrate; bonding a second substrate
to the surface of the first substrate on which the thin filmdevice is
formed; renoving the first SSINSIARY ©F TIERVNWENITI@Nt hin fil m device on the
second substr fopm ng an eni ng ortl n fo eachlrt the thin film
devi c€ ret ai rt@ﬁ 'QW“?%%OE%O%BSCEDB@W%%C %tﬂ?fe?arrpﬁtﬁﬁi al mIa‘é"‘s,t ClgrRe & SHBuct i ve
| ayer caninaaéiictg ohhe stitbtiatef bbsxedaig edfitiBioughanbe iwpen Bed F@Qéﬁ%]@rﬂurlagd
cutting the second@}iﬂ%trate so, that the ondlnl% ﬁgrtlon of the thin film
devi ce dPRUfaTBIrdge BUEPPYNE s SYosHyGedtitsing Uia Jidene feRednen 2
subst r atfist R@stkdie, aGHAANSRACR W fubsRab hebomsaeCtn afis e, BHce@@NFilh eeRE on,
the method for nanufacturi ng a sem conductor device conprises the steps of
f or mi ng SEIShPIWEST Kied ETAt cEPTRIG 2Rd (thg seqppd tsubistente. c odxei gt pelftBiesisi thedhi ch
the thi Redhbdd Q@Vxhg@hé Sid mm@lmeaﬂatture@%qn@sécanmbgtaattheAh tah@mtg &h@ﬁrv' ce
is not forned, separately by using at |east two pes of esives, and 25
bondi ng fer waeegitheubin filat deviee tefvdnasor @t@ée@tndtswéstfater ist fosmerh tapd necassarwhi ch
the thi rtrcta LM OAEI &5 ISrmlifk ARG nd [ BUDY ;egsot Retof dohiler HERRL ARLaevidAUldign t he
thin fil éew ce on the second substrate; formng an opening portion for
reachi nghqmntnﬁlmrtfqnt inngeformaed. prd tie Headnd subishate valsesowded ubst r at ;. and
cutting the §e608dosYRshd ?{?gen?(?n\;elﬂﬁsn tl?@flfs‘?gt;&ﬁateca%@ttﬁgsé’Mohlt‘ sBOGRI pe are
renoved. | n accordarce W anot her ~dspect e present 1 nvention, the
met had fondedenueting an rghesieemi chfmdlctoorregd@w Ioevtudﬁmenhesﬁltrhéexsteepmcmf G
coating on h t evi for and s in
whi ch tﬁé%%ﬁl ni‘tltetnay@'egl %le&?’seg 2% th(l)) g) g‘%é’f‘zotf ”fe P%%m si th%%f Q]ast t wo
t ypes offiladiest wsemt fmcédbmttbthg pmrt&ers(amjtempb&tlt}axtearznmedt lksmgtdtmlatefmll suchlevi ce
formed on the figrst. su t r eno fir ng the
it Anvigcidhiive HEREat o the Pl e il s R eB R st RSk en T or
r eachi nqlethdédti;dmf)md m devi ce retained on the second substrate, and form ng
at | east one du | ayer. contacti t he infilmd t hrough the
open Ao por ¢ 100 R A se i g P oo st B Sty Phds e oy Rg
coat ed W an@fdtief iV @sadll Burtdth QRN Aes ark tpeae@@ﬂfdrameenw Johhanst E\ﬂj’str&ks peg¢t of
the present i nvegtl on, the net hogsf or manuf act ri retgtea sem conduct or devi ce

conpri s&¥ LRANABHEIG 2y P ik o 'f‘l?sr“@tes AYIAS F‘f IReBevicRgh $AN BRESEyr fice of

a first ,84ihsd, " Bitle; subStkdté MWdryinBOL Bbsfatk NirBaklald Me@dlos. SEAMNED it frhé M
device to a second substrate; 1s bondi ng the thin filmor the second thin

fil m deWaaBlapyFdeda%0 t he second substrate to the first thin film device
formed on thepafisr§tins R §udtaBe 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 1s formed 1n the side

opposite to a first wiring with respect to an active layer, after torming: an active layer, a first
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renoving the first substrate, leaving the first thin filmdevice on the
second substrate; form ng an opening portion in the first thin film device
retai ned on the second 20 substrate; and cutting the second substrate so
t hat the bondi ng portion of the thin film or the second thin filmdevice,

and the sec te is.re d n e second
subst r at énsufgl%r\l/ﬁm {gﬁ Asplatio ?ﬁf{’g SQ Coé‘@ Chldenl%?' éﬁgﬁerﬁnﬁcéﬂ?gﬁ)e a’pggond
accor danasulstidi fwmQﬁherntaﬁagelcmsmﬁnrtgﬂﬁlnpr esenkedony ediduorive tahﬁ (redtRaengor 25

First ¢ nihorRr m S0 Eot ottt EOPY ACuof ™ i s Sl ebhadhe bt laaeny”

bondi ng amﬁrkE)ﬂafﬂqutrm@ﬁlaﬁorSQﬁxﬁn(doWé}l porfibh MsABVi0E Eiling; &@n se@m&yémastefcah@
bondi ng t he thi J{grén or the second thin fil deV| ce bonded to the second
subst r at &stigliphdilp; (eale RFIAtan fifmhel FCand SPRBEYh 4Rk (895 Slecupdsdi # 4bed so
removi ngidshatibh ﬁﬁﬁ (DSt RY &, ind @AM TImY N dtavhiid Ebrﬁdﬁbﬁ@éﬂa?@r (@Rt Wigngegond
substrate; form ng at | east one conducti ve | ayer on the first thinfilm
devi ce r &raiefedNsls thielndBE SREFIEEAORy e éermaaﬁ:&V% Ly ingicise 2 SuebpemrEed of at e
so that {0enRonMicRS finQ'cbh@miffa dfagndMglor, lsBarcOFegtdd€and S&GRNEgbRI N film
device, and the second substrate is reaned and renovi ng onIy t he second
substrate, | eBupsitic eapacifaticn gencraiedpetivaen dedbvidviring and iheseenadivieng can be
accorc{anfe‘au&dttl; B0 AR ASBRS hndPhe Wifin RIS fithned Qﬁ&%}m tﬁe%uo@%g&d A1
manuf act uri ng sem conduct or device conprises the step% of . 5 rmng a
first thimatetigl having\a low resistarms te heqt gerethofefore b psad. substrat e; coati ng

| ocations in £l €e; n i I i t he
thin film dev:f\@g %B%tgh‘?%()%&’ nusfgtlH] tggé&%g?te{ﬁb%%nulg %dlﬂof ?éeaggez “%‘\%Wﬂf 825 of
adhesi vestrucane bArtdmn@lrradehcemsf fokmedpn ahcsﬁcsowbstrhuenarﬁd e ademidcsmb’stmata 1$econd
substratg; b e thin filmor .t cond.t I |ce onded to
t he secoﬁ%“dggrl ggtsfuéf‘%e oy owaﬁké t?‘i FIEF hf?Wi ﬁewﬁ M goér\?fa%e fn% % SR e % rst
subst nat g#mavedrosthg g nickteydfsutisis medhahicalt g@indingar ichgnibhi@rmhlng, Mth mhect@ini fElen on

t he second . substrate; formn eni P ion.in thin film
v ool Pl SR phAtS kn' 8L SreCDseia: otheLRirk: Srapl ok MR i Abfiee i
subst r at gxpdeed WBdn e Kl@d’t%h&ﬂa@fls tdgovieh) amdfthéranor@wlrtn@e aeand. t Wiinks tan
devi ce, and _t he sgfon strate | renoved, the second

subst r at Berefrg hen fpriog %ﬂhf top| #RdoPOYITL Sé"é&dﬁo‘gf mCHV% Yﬂy d<3a In W

accor dangghsidr aR TN orAHP Eigd: s@istrbRCcaRéLiBMticH BteR g@@traﬂsk@orﬂﬁkrf@ﬂnéd?r
manuf acturing a sem conduct or device corrprl ses the steps of: 20 formng a

first 20 hand gsesip dishclep gatedrasisigrs aie forped a1 bg %‘f“”éﬂbé‘t”l‘%‘fféd ciaieithay the

| ocat i ongrh Boitbth Ghrelthi@ ik thhnkislomifigMtR @ (B fRknStran@R@r hpwﬁf&:h QR Fctive B Gh the
thin filmdevice does not exist, separately by using at |east two té}pes of

adhesi vefrmaghdn HoRFh Bet et hian2d§ 1eHc Pdeaa%‘é@oWHmtghl‘lﬁ Shevmiadiece’t @ Bisecond
substrat g,..fendigng the thin filmor the second thin filmdevice bonded to
t he seco 3 2s substrate to the first thin filmdevice formed on the first
substrate; rehuthepgorehey farmeng & ippsgatealransisias S thgyfigsh subsiratgs andrthen farmmdevi ce

on th ssv%ﬁglgg oﬁfg/%ttﬁélb&to Q{dmoﬁa]e%ub@@ g'&%ns‘%ﬁ&%ﬁ&ﬁ B&oh@x%rbottamtg%?e first

thin Ilm VI C retal ned on the secon strate; and so cut |ng
second ssibsturatan t@ostrtummedaafmmm@nng)fhetfh@ stbsitratef pfoyjded that Hee memdariuning n

[ m devhgfion 305hd BE S FRATIGHDSH S £pded pLaRY ElhacR. LEARG ORADLY AP

second substra eavin e thin thin | m devi
accor danfoemed bmtlarimttbmrsuﬁsqfebdz acmfvetlzt}er erdezsgmc Mlmmmm@m:dlmh@ niptakddidiohor
manuf act urj n

first t hlin?.PuirllgiF%cadlevel %ec%%‘%tg‘r’];seg%ﬂgg@éco”% L?SI?HS gﬁe glte?tp&{quwg% it \Jag 8? ng a
30 possible with a conventional bottom gate structure.
In accordance with one aspect of the present invention, the method for manufacturing
a semiconductor device comprises the steps of:
forming a thin film device on a first substrate;

bonding a second substrate to the surface of the first substrate on which the
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partially bonding a thin filmor a second thin filmdevice to a second
substrate; bonding the thin filmor the second thin filmdevice bonded to
t he second substrate to the first thin filmdevice formed on the first
substrate; and s cutting the second substrate so that the bonding portion
of the thmféhan}j or t :Pe sgpond thin filmdevice, and the second substrate
is remved® POV NG Onl y the second substrate, leaving the thin film
or the second thin finomindemicrst kilbsa@@QnelRnGe ha thin anet bencaspest efodde
present inyention, the nmethod for manufacturing a sem conductor device
conpri sesSRE &t eps of : 1o forming a first thin filmdevice on one surface
of a first substrat®im&@akhi d@nin@GRtiRNG: 'réllcm%f@llﬂs_ e fitohidBy b bmidaVbE the

exi sts, and locations in which the thin filmdevice does not exi st,

separ at I SFOPRA WEFEYC:#d| east two types of adhesives, and bonding a thin
filmor a second thin;dfol i S L F i -he thin
filmor the secondmtuﬁilﬂ;ﬁglt]tl ?}%@g%@?)ggﬁgg%gggﬁ? g(’?‘ﬁl} é%@gﬁgr ﬁgpgt[gg?}r%tgtdt 0

t he firstthepgoand puhsiraevs Eaoved, rad ramovingethe sgoond subssateat e; and cutting the
second substrate o Jo) Uy h ' i.l.m .1 he,se thin
filmdevice, Z{hdaf é&agg%:oﬁlélps%n%tsht%?aﬁéeésgfr té‘%o éds;ehtglrll%‘/%pté%vfhﬁg%%m%g ?é{e
second substufattering asuilempdu¢ter ddviae chimprisasithe $tepssdcond thin fil m device. In
accordﬁ?ce with a“%ﬂ% §§l§{g% %Eviwgngrfﬁs%g‘%stria vention, the nethod for 20
manuf acturing a sem congact or "devi ce conprises the steps of: formng a
first thin film dewoodingrn @eendsubbaae totheasufarsdt gulfstr abgratpan twidth yhe
bondi ng a tt}iln %ivllm.o o i§,econd thin filmdevice to a second substrate;

i ntroduci Hﬁ’ an Ve EPETs bet ween the first thin fil mdevice formed on
the first substrat @emoding h@e tftrstnsdbstrate, tsavingeths etndilihhigvidel binthe\seemd
bonded to Lhe second 2s substrate; and cutting the first substrate, the
first thi*#%m device, the second substrate, and the thin filmor the

secondid hin fil m dayingiag af @pthiag partidartbi Ackihg tRehin filsd dsHbStefAt& ol MR
first thin filmdevice, qthe, second substrate, and the thin filmor the
second t HEFPRY; JURSTERIG 30 fOEMingrAd ey Ong SANGUSHEY 14Yg" EHdacsing S thirbdm deyice

| eavi ng tth@upitne dpehifl @ortiol€argecond thin filmso device. In accordance with
anot her aspect of the present invention, the nethod for manufacturing a
seni conduct or devi C81EERE Tesprd ubsiraie shhapthe bpeting Reytign pf thstthinHilm devic
device onn@me *UsHIPESstRic B rbhbRld, SHPRMOANE thCRBdddNdbdtREAat i ons in which the
thin filmdevice exists, and locations in which 9 the thin filmdevice
does MM exi stln awpedangce|Witlhyanpdiehgspact | dadhe praserty gpugnign, aidipesicthed | faind
bondi ng i i : i i i to a second substrate;

i nt roduc?rrll%nmgd}ln{rgl ?ﬁ@}?g??ﬁ@ﬂ&%y%gﬁmﬁ%@}&%&tpﬁt%ﬁI n filmdevice formed on
the first substrat domnog & Hun fikin defifd en a Grst substrafecond thin fil m devi ce,
bonded to the seco ! t e t & - ' x

first thin film de\r/&g%‘g‘fgs'?g‘g’%sg‘c‘g}ﬁ‘égg%b‘g‘%ﬁr@t&’gge‘éﬁg‘s If%‘é‘ge?h?ﬂb'%‘l"?n‘g gxrwgdeg
second t hhetHin fimdievice as netoforthad, sepqpaelyibynusidfg atHeasf iwastypsubs tdlesiees, tand
first fhif bih,md Vddcs%bs&aﬂ‘eetos{%%E’Ergac%%?gﬁeré‘}st%ub‘%ﬂ?ﬂ h%‘%vhti&' e blih BiArael R
secondt RCR TPIPM-devi ce s renpved, —and T enpvi ng t Reé "second Substrat’e,

| eavi ng tihformbd;n fil mor the second thin filmio device. In accordance with
anot her aspect of the present.invention the thod_.f or manuf act uring.a
sem conduct or devi 6%m%‘§%rt & dust ﬁug’sg?tee’plsea‘élf’.g tgertﬁ“l"nafné RIS ¢ ﬁ?ﬁ %C\?%ge on
one face sabstateli rst substrate; partially bonding a polarization filmor a
pol ari zation plate to.a second i 5 substrate; thgngj nt% the.polarization film
or the pol arizati ofo75HA% a1 9BHHRE PPGIOP AR EadBig S BY: Fat dHE TR FHMIF | m
devi cesof @edcond sobstiabg afid r st substrate; renoving the first substrate, |eaving
the thin filmdevice on the second substrate; 2o form ng, an openin ortion
in the thin film dEuiige PEsFada INTIRE0sBRONS oISt BREd WA SGREErYCt he
second suybgsbveaat e so that the bonding portion of the polarization film or

the polarization plate, and the second substrate is rem)vedh and renpvi ng
only the secodd ¥GBERRcH avith @RYMAY BPRE! P8I Hiei PESTHNWFRHRNor hE ph@ethod for

pol ari zatsh QRfRhatng a sémidoRd AEEQIRBeEmPhidel tRNAIpher: aspect of the present
invention, the method for manufacturing a sem conductor device conprises
the steps of: formng a thin filn1devicg on one face of a first substrate;
partially bonding a polarization filmor a polarization plate to a second
substrate; 30 bonding the polarization filmor the polarization plate
bonded to the second substrate to the thin filmdevice forned on the first
substrat e;



removing 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
that the bonding portion of the polarization film or the polarization

pl ate, and the second substrate i S renov nd re ving only the second
substrate, |eavi ngtY3H88 ST D Afh %hthfltlfl %gﬁn C@H@e yofC F‘%a‘t“fjd?lglfﬂsa‘f‘év ieh | n

accor dange win filnaBetibels s Peeiedpiepahieel PHeSEnE al neéenwootrypest beadiedibad ahor
manuf acturi ng a sem conduct or devi ce conprises the ste of: formng a thin

film devPerdigha thrand sostrye tytheithia filg dpdics farmed pp Hieifiiy wb%sefq ons in which
the thin film devi e%m%%sm ﬁ%@c&ubge@énemn% @hé"'hhﬁmlﬁh%e\tu@é me tHeMA6Nd ce
does not exist, separately by using at |east tw types of hesives, and io
bondi n§ alb@eman zation filmor a polarization plate to a second subst rate;
bondi ng the pol ar gl bR pddigh RR!rBLchd(thO thiPkith &ed

second substrate to thr%nanhléne fn%II?n eV| ce Cor t \ [ﬁrg fel fr%g?&glﬂl%gf’bgﬁee
renovi ngsached filisgates erisk farming, at| legsy ong corvgcivei ln}’ffrl qomagelwg the toim fillre dsdoond
substr at £o 0 ping portion in the thin filmdevice retained
on the sg]cous%%t @&n%tp% 1&103 cutting the second substrate so that a portion
of the pol arizati omtting the eaconheupatiater s shat dhe pégens, coutedl e shesing are
substr tﬁrﬂ emoved, and removing only the second substrate, |eaving the
pol arization tilmor the pol ari zation plate. 20 In accordance w th another
aspect of theInprae@Jedﬂncanéht argnhert mwebhodefmesenanDNwdbmr ithreg neethod  for

sem conductqr devi ce co seg the t eps mng a thin filmdevice on

one facemOPHACHIPEY SC nagtgrﬁu att0 T éls?s t@%fte%s cgsf in which the thin film

devi ce exi sts, andfohﬁm@talf&stsrhinrfllmiueottetohoné buirfucé bfairﬁd;eyxibseatdpes not exi st,

separately by usi | east t of adhesi. and 25 bondi

pol ari zation fil m%ﬁm%pydﬁ“ Mg 2d mﬁﬁ“dﬁg‘ﬂr étsgcof‘ghlﬁ (Slﬁ‘b‘C%[j’o%ieF%‘i IbB‘g%. ng
the pekarization fidndings tht hﬁmp@lhﬁbt 7Rt deobndottad eilhandrd doadéde BRCRB6hd
substrate to the thin filmdevic the first substrate; renoving

or e
the firstubsipye{qBe é‘rStI”EB\;H“HQCY‘H%?OJWF?IOF q]erﬁrdé\?PQc@ %n the second substrate;

30 formng at | eastnR0mgGa divs tsubRrated Y@K indNhé Mgst tehinilf hdvickem aR deedmil ned
on the second substrate; and cutting the second substrate so that a portion

of the p¥ba¥&ation film or the polarization plate, and the second

substrate is rermvt%p}mn%n,qor pEMA 'pB&anrll Yheltfi&t tﬁr%qgﬂldd@lé@%thﬁﬁe@on iRa%EAY the
pol arization filmor the pol arl zation plate. ~1 I n accordance with

anot he¢ wbpeate; 39l t he present invention, the method for manufacturing a
sem conduct or devi &g bARPLBRS sitifip® L6RR He'bobnlloBeicd drMdinld fih, depece on
ectro t nfilm

one surface of aflrst su strate ormn an e e on
devi ce; sscpt thirfilny deaerdiang) the sservdrﬂnbetmwamequo anchggmioying dnly thedevdnde

formed onelhse ILils BURSH Ak Sr Rtkoni WAL ALEIGLO Substrate; removing the

first substra avl ng evice on the second form ng an
openi ng portlbnacqmrdarmeet\mthn driOItlmd@pi:cceofr gheipnesdnionnvehaors e fenehethadt iferg t he

seconds SHERI A oPand 6, BARAINGROLIRONeAlt he thin f11m device and

t he sécon nove renov n e second substrate; and
forming a first thin fllm devxcc on one surface of a first substrate;

partially bonding a thin film or a second thin film device to a second substrate;
bonding the thin film or the second thin film device bonded to the second
substrate to the first thin film device formed on the first substrate;
30 removing the first substrate, leaving the thin film device on the second
substrate;
forming at least one conductive layer on the first thin film device retained on
the second substrate; and

cutting the second substrate so that the bonding portion of the thin film, or the
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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 15 the top and an el ectrode formed on the bottom of
the thin filmdevices conductive. In accordance wi th anot her aspect of the

present inventjo t he. et h for uf acturin sem conduct or devi ce
conpri seseEH téwgﬂgl Grvices wﬁiﬂﬁae@"ﬁv ) RAHE e T BREING G it SE0n
first subgbdtatelcalDpMGirfntdaté §R6/d Bih tilkeddviden fil m device; 20 partially
bondi ng a second substrate to the thin filmdevice formed on the first

substrate; sutt?EPEanse il FHOPRe 2R tols ss Preatd, MVeRiAnnofhe heetRf nfori | m
devi ce ompdnlificBRMmE A e RoMitgoradvRP 86thflkeP Blelst®Rof:n the thin film device
retained on the second 25 substrate, and form ng at |east one conductive

| ayer t5o form an elf@&tipsy8rst ghin fijmgetisfreonsestfasutstiirsitsabypithat t he

bondi ng portion of thggtiBidliohd W ARK HELiHaNHIN B&/iseCand HHDSLKBEE N Which
renoved, and renoving the second substrate; and form ng and over| apping a
pl ur al i t yheothin fijm deyicerdelesviat @gist, separathle tynysing atllpastieve ewepbf adhesiges, and

accor dan ' : r ' : ' .ectrodes forned on so
the top g’ﬁﬁ%%tgtt%ﬁn%cl) O?%Eg(‘!toﬂlgr@%l P?ndag\g?%)g&g%%ofhgﬁa\?éé. I n accordance with
anot her aspect of bbedipg dwethin it entthongcont ghinefilodevficr bormied ftachaisdaogd a
sem cand i C A . - rm.ng a thin filmdevice on
one. ot At e e R A e B P W02 on The thin Tiim
devi ce; 12 coat i ngndvaoggttheolissti subwihitg hietvieg tthe nhihi fimm dievice eorestiesteondénd

| ocat i ong li)s'?ravé/m ch the thin fil mdevice does not exist, separately by using
at | east “tWwo %ypes of adhesi ves, and bonding a second substrate to the thin
filmdevice fornedfomiihan dpenitlg muotiat inahefirst euirofiing detideerefaineditonstidsdcoad e,

|l eaving the thin filmdevice on the second s substrate; form ng an opening
portion PRPSPA® #Hi n fil m device retained on the second substrate; cutting
the segond substr atetifg thdakom RKIratoRo Ahattahgoriidhi Bf fhel thindEivi, GR tBhskcbh@

second substrate is renpved, and renoving the second substrate; and 10
forning &HB WPededpni #y &’epFe&P‘é‘? iSpysUgte BRIGROE fn e sTeaang 8 LSS f i1 m

devi ce olimiraRdichvin@eQhAaNH\hd RcbhBhR BaLevRg. steps, and neking the
el ectrodes forned on the top and an el ectrode fornmed on the bottom of the

thin film devitScEmMmeGe Mie anQthera @HRSFY £ cBe wWPiERmAnSY Hiionadpe cietbed tfRe

present ipDYEALLARg 2 sERIcBRINAA dbake AeHHsACtMKipgo@ Seni conduct or device
conprises the steps of: i5 formng a thin film device on one surface of a

first 28ubstrate; fé&mingp bt Ginlim deyicean angsuriarert pifiryhsasliaie; coat i ng
l'ocations in whi Chc&awﬁﬁtl&aﬂoﬁé "W EEY B h IR Sovi@ndidiOGRE ITodinWAHiED t he

thin filmdevice does not exist, separately by using at |east tw types of
adhesi vethe indiilyp deNiegydeesswt oxit, sessaielny usmetdhdeashiwe fypeneldedhesieest erdred on

Lhe 11 ShomtiBed i fim 8P LERRY lWANECibd 8 SURRSLBAre: | €aVing the thin film
substrat e;

devi ce on the  secon
bonding the thin film or the second thin film device bonded to the second

25 substrate to the first thin film device formed on the first substrate;
removing the first substrate, leaving the first thin film device on the second
substrate;
forming at least one conductive layer in the first thin film device retained on
the second substrate; and
30 cutting the second substrate so that a por'tion 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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form ng an opening portion in the thin filmdevice retained on the second
substrate, and form ng at | east one conductive |ayer, form ng an el ectrode;
cutting the second substrate so that the bonding portion of the thin film
device 25 and the second substrate is renoved, and renoving the second

substrate; and forping an erlapping a plurality of thin film devices
fromthe thin fil n?]%\%?%%ggg%gi h@fgg?vﬁ Z\ (&ﬁ&gﬁg@ 'dgﬁmtsH SB%cedi ng st eps,
and making the el epirtiaeborfdatgeetlimofint &iea seofndafith MOt deRTBed a lsbt@nl Bibidile] M

devi ces conductive, In accordance wifh another aspect of the present
i nvention, the met h%‘HR‘?%Fhes‘S”hﬁ foédg‘%rs?qqﬁd éhlgefﬂf’bgﬁvdﬁck"mde@lé%t%s%ﬁ‘bri ses

the st epsuttrateltEH¥ M6k tBinffiliSdevidaifdrniedlom tBeiisequbona@n@dsur face of a first
substrate; formng an electrode on the first thin filmdevice; partially

bondi n§ a thin fil AERE Heseeqdubtiiaie 5o theh thebendinararionokihe dpe RilRgerdBe t i on

to a secofdndwstildtRyico anliQhdtREnALRRABINERIES, 20 rérﬂo&ih%oﬁl@itﬂe fdcbpa or
the second 13 thin filmdevice after partially bonding the thin filmor

t he secofebstmienleryingihgdhinddmias thesecenddbindilmudssiceat e; bonding the thin tilm
or the secondpf heRorihddh 4! GRotRANIGHA B LIE FREQNEnFURBL! dhe rh?h&htefo‘;' rst

thin filmdevice formed on the first substrate; 5 renoving the firs
subst r at @anpfagiuripg 2 s¢reicpndustor dpyige ¢ampriseeihe stepvof-t he second substrat e;

for i ng an openi Nty Oftsl it i AdyicRlan e BuelcelBr 0l S dilal ned on the

second substrate; cutti’ng the second substrate so that the bondi ng portion
of the thin film oratingéodabosseipontich Hierthini film dewdecexistaadd tidratismscionwhich

substrate i.s.reno [ vi na..onl he. se ubst r at | eavi ng, t he
Shin o Thelhinl REPHSRee A0S doPURY ShaBY oV S 306 RUPRREAOCacnoBlie Rk |
pl ur al i t pomfing &ihin filoh or dsecondid filbdévdies tb hisacdndIsnbstiatet ce obt ai ned i n

accordance with th recedi fLeRs, and i.ng..t he el ectrodes formed, on
the top and bott orr? ”fgng'ettﬁf%n 1#“? Iohtl&ee%cg'g% hg?)%aﬁlc%v\'/cee. (inge‘?ﬁo thecsrashce
wi t h apotitstratasPaetfirafthinfimpteee fidrmet varlid s, subkreateyabbiod f or
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
20 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;
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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manuf acturi ng a sem conduct or device conprises the steps of: formng a
first thin filmdevice on one surface of a first substrate; form ng an

el ectrode on the first thin filmdevice; partially bonding a thin film or
a second thin filmdevice, having an opening 2o portion, to a second
substrate; or formng an opening portion in the thin fllmor t he second
thin fil HedBip fila devics dassmof &xiply STRIFAKIR QY tUSBEL AR ileRsY (Woniyaes efvedhssresnand hi n

film devisRiidPa thierime6ONEkOMPEE Aln deBQNEiaRBcdnB8ubdiiaf; fi1 m or the second
thin filmdevice bonded to the second substrate to the first thin film

devi ce forned on tAEO4GRG a digyish erystal bepyeancthe firighinhant feviee fmbed patths
l'eaving fihe shibdtste axm rahef il fgYidremenetdia SEE eid @é&b&et 8h&ed foCfHY &QO&P

opening portion in the first thin filmdevice retained on the second
subst r at substagfe; andr mi ng at | east one conductive |ayer to form an el ectrode;

cutting the second l'#g&l'éeﬂr sﬁBst}ar?éatthé Hﬁhmﬁ]%[ﬂ QEtthQQec%Ld E&%trta{y anJ' I'm

or the 30 second t |Im evi ce, and e secon sdbs trate is rembved, and
removi ngtherthip ftlhnemstdac oecbnduhimt filat éqv1¢eea«v ithag atpogianhifrthé lfxlrsnwlvstrtatee th;eeﬁrxsnd

thin fil Hg(f% Vltcgnt%e sg.%gnddsgjbgt?ﬂe n%rtilg dlnr}ﬂm orpghur %cdndyth himy ane ﬁlgvxﬁ? écedl ng

devi ces fromt evi Ceobtal hed i haccor dance

st eps, amhotmdif,lamg reheviagabt saded sﬁbmnm:d leaninghbe thop fdmcorixat tsegonod fthinh@nt hi n
filmdevices conductive. m |n accordance with another aspect of the

pr esent Fehventl on, the nethod for manufacturing a sem conductor device
conpri ses thelnshemdamte w0k nimngxea dspeat of the grédem dRwn€ien,0the0 meetisddl fface of
a first substrate; formnr@i(F:;t an _ el.ectrode og%the first thin filmdevice; 5

coating TMARHAGIAIRE 3 SPr{RIIHCIOR devigs GPmPrises tHedtrStexi sts, and I ocations in

which the thin fi If@hﬂﬁa laGRindN@SIeRRE oﬁbhéfaceaﬁmfsamiswatby using at |east two
types of adhesi ves, bonding a thin film or a second thin fil m device,

having an openi ng Rﬁ’é‘l‘% ]iyohond(”b‘i é RlasgoR (fi&y Pétaepo%’r‘zaé‘(‘iatﬁ’lﬁﬁ %08 aFIMs i n
whi ch,t hgptdite fil mdevice exists, and locations in which the thin film
devi ce does not exist, separately by using at least two types of adhesives
to forman 10 operioRgingghe lpelr@n?ﬁlqnhfglnx Bf fefpolarization plateskanged tq Hiersefordm

devi ce albgrabRlL it hiE dbhbrdHbabPihcteli sggand thin film device to the

second substrate; bonding the thin filmor the Second thin filmdevice
bonded to the secdﬂ@oglﬂﬁs*ﬂ’ﬁa&”ét substits, f¢aving thei Wit ifilen desgec enfibe risgonsin t he
first subst, E} removing the first substrate, leaving the first thin film

deV|ce on the second 1s substrate;
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

10



form ng an opening portion in the first thin filmdevice retained on the
second substrate; cutting the second substrate so that a portion of the
thin film or the second thin filmdevice, and the second substrate is
removed, and renoving only the second 20 substrate, leaving the thin film
or the second thin film devi ce; and form ng and overlapping a plurality of
thin filsrendysubEEts apgn the thin fil m device obtained in accordance with the

precedi ng steps, andingaki @gcom%usitﬁa@é Felntet tﬁeoamfﬁo& b othE’e gaﬂnm&,&om of

the thin filmdevices conductive. In accordance w anot her aspect of the
present filayentheopplaiizadomplaiiodngd dre Psonrchsupbae it rempvad.sidi reondwetcoty tevi ce

COMPY | SeScdaSuSHERS ALing Y iR Aof HESL: EELDLHLAMARK] ce on, one surface of

a first substrate; an el ectrode on t thin filmdevice;
coatirg | ocatlh omordammuw:lrh tanethehiaapdct | oh thevipessemxinyestiotandic| metiodofis i n

ahit o ¢ e el B AR08 10RS Bl Tne SERAFAL el y Dy using at least two

t ypes of "adhesiv onding a rn fi a second thin film

devi ce, having an forpmng mg‘upﬁimmcmce boome fsemfmfnsmdnbi;rr:m&e or coating

Iocatlons|nwh|chttheltht gggif t l|on5|n\/\/F

thin filmdevice d8€¥&nSt ‘°>‘<‘i°' é‘lw AR SR "“ﬁ%f’*’ﬁasa*i 8PNt {fp™ Vﬁes of

adhesi vahe thin fith rdeaige dpemnmg:xtmrs‘epﬂmtelyrw iing f 1Bask itk ontes ohadiseresdinti hi n

fil mdeV|c afte[a bondlﬂ%the Eﬁln filmor the ond thin filmdevice to
girongil ‘315

t he sJeocdlr?B 'BaRLP ri7gtiomhpiatee A sgqop e second thin film

devi ce bonded to bbgdiagempblstRsbHA atn@ drahé Pelafikdtvh plitk wohdddnoday ise@nfior med
on the first substrate, renoving the first substrate, |eaving the first

thin fiISHPHA 10 &hcoin frlan g"é’é‘i?rfﬁ”%‘i?&’ttp%lf‘é“ SUbStrplgy i ng an openi ng portion in

the. first thin fidmdRYiRe frat alb@eﬂe,oream? HEeapmdfifk BEL Bt 6n tddedonli M Ng
at | east one conductive layer to forman electrode; cutting the second

subst r atsBb%@t% hat a portlon of the thin film or the second thin film

devicg, and the segandy SH Eﬁlﬁ%q)oh?onr &Y Qfin @Wdéﬁ@@\‘étﬂge&%){hé gg\coggcond
substrate, leaving the thin fifmor the second thin filmdevice; and lo

form ngsabﬁﬂfaEWélildappl ng a plurality of thin filmdevices fromthe thin film
devi ce obtained i @ut‘?ﬁﬁ ﬁ@?e’&‘&ﬁd (JJsEraJe% tFPJt%CItﬁ'cﬁh&goﬂrf%%lar?zggor{rﬁhh.n& hpe

el ectrodes forned on the top an ottom of hin fil evi ces
conduct ipelarizatipnaplatsy dtadctée wetdndasubsinde igpmetedofand tempyiag eqnly ithey ¢vonén, t he

met hod foQf RN KLAGE e f%arBafGIHAP BOME hOrid¥h pRugOPr | ses the steps of:

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

substrate, leaving the polarization film or the polarization plate.

11



i5 formng a thin filmdevice on a first substrate; bonding the surface of
the first substrate on which the thin filmdevice is forned to a second
substrate; renoving the first substrate; and form ng an opening portion in
the thin filmdevice retained on the second 20 substrate. In accordance
wi th anot her aspect of the present invention, the nmethod for manufacturing
a seni conduct Br ageasranse cwithr prothert pweet @psthef prefegt nnvRgtiant ke mathed dewi ce

on a firghnsubistingh semle&mlcﬁgdm@e SRS OSepisr: first substrate on which
the thin filmdevice is 2s forned to a second substrate; renoving the first

substrate; and f or9rmigat thingdist deyies O@mﬁdﬁ@fffrlc@@fpélyﬂéﬁumﬁdttehe thin film
devi ce retai ned Onfotnlﬂﬁlg a%%?%ﬁoé@&ﬂh@ gﬁlr{lraeﬁggordance W t h anot her aspect
n

of the present inventi e sem conductor devi ce 30 conprises a

seni cohduct or f or neadtigly amdingsadeaorst substramtcabe ilve filmylevice folmedbn theafirst east
one Condkh%tst'ré’tg angyer is formed above, and below, the active |ayer using a
mat eri al "~ capabl e of withstanding a tenperature of ~~0 C. I n accordance with
anot her aspect of fchevimgetenfirsi sulsttaiepricavinpe thehihin ffillomdevien nsthersecamipr i ses
a sem con%uct?r formed on an insulator as an active |ayer, conprising: 16
a gate i NSl ing filmon the active layer; a gate electrode on the gate
insulating film pferhognimgpdninaiportign dadhd thom filmsdeviret leaigdte deegtsmide as
a maskb and a wiring on the side opposite the gate el ectrode, with respect
to thé a%'“ibﬁ/% ®5 | ayer, using a nmaterial having a resistance to heat equal

to or |ess than 5-&ing measd@aﬂemc;ete\&bttlﬁhtmdnerng@samtof@me thiefilpy esert
i nventi on, Ehe sem condugt or g‘i\;ﬁﬁ corrprhses a, sem conductor formed on an

i nsul at ofndde sgrond pybyEate & gmov FEROYYS the RRSPRI BIDSEYFEzati on films; a

pi xel el ectrode; ifrminghing (f\‘el'lﬁibﬁlﬁgaﬂ%il&%mry SFORROER deficestflo@Ghi \in l@yer ; a
gate i nsul at| n(r:J filmcontacti n[% he active layer; and a gate el ectrode

cont act i #y anaddniapeoidance withithe preceding %‘?H‘igaf@dﬁﬁ%%& g clestrodes fagmeadad | ayer

from &bethg@&p%rfala%wc%@e fIrgi€d o@nxe%aeéldmeqhsmmp&emé bSHaugtiver ystal s
bet ween a pixel electrode fornmed between the pair of 1s polarization filns,

and the oppositngceréasce oyigh 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 thained in accordance with the preceding steps, and making the electrodes formed on
30 the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one surface of a first substrate;

forming an electrode on the thin film device;
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a sealant; and an orientation film In accordance wi th anot her aspect of
the present invention, the sem conductor device conprises a sem conductor
formed on an insulator as an active layer, conprising: 20 a pair of

pol ari zation filns; a thin filmtransistor conposed of: an active |ayer

contacting a first insulating f gate insulating fil mcontacting the
active |ayer; and &°YHiedogqtiont F‘b\‘ié‘cééli‘ﬁ thin filry devies @’ﬁfté dnddaratiophip whichy a

third i nspd s fn fdelioe @08 AsitekRY skhRalBiFts l@slu?gcam@ﬂetw@syp@s BRadevRtd QRafil m
contacting the third insulating film a vvlrlna electrically connected to

each thi r‘?ovth&ﬁsmﬁg|S§bzsalatettﬁﬁh§ugm fdm dspicaifergep ontholirsF wibpedei n the third
insulating film an%d\&lﬁ?@h@@ﬂﬁ dupsidat leg\gné thmthlﬂ Bink&levRl % &L'il%dge(:foga med

in the surface opposite that in which the gate el ectrode o e active
| ayer i5s shlstiated; so an orientation filmformed contacting the p| xel

el ectrode; an OPDO%@? rg'm%@&ﬁg omd;qeq i tﬁ’i’ﬁeﬁlﬂphé’\yl&cz?etthﬁ%h Bf ﬁg@éc e

pair of polarizing I T qui crysta S between the pixe
f ormed bethstrete; t he palr of polarizing filnms, and the opposing electrode;

o i e oo™ PR SRES R IE i SRR BLOR RS e B T
draw n?ssedé'ngfubstrAtetmreh[@vad,emd|ra;2;asB\a11§thsIsmmmhgutarralenmidl ment m)de of the g
prese i nvention ar node
of thgi present |nvenr["(‘gr1 amﬁovergp@lﬂgt &gelhg’ggﬁgﬁé% ms ?roﬁb th@nﬁ%‘bll ment
node of dbecpomsiand ir mendhn@nmtt_ﬁhg precdding sdps} charrﬁkﬁlgal@prcﬂamroﬂhommgd am
Shovi ng. 4 BRBBATHERT B on e Bsthns REHE gnestrastiE S Gi 2gram
showi ng an enhoohca@rﬂhnmd&thoﬁnétha pspesent thevemidnd NinvEnt@n, tHA hehdd for e

di agrans sho an exanpl e of an enbodi nent of {he present invention;
Fi gs. SAWaﬁuénﬁu %ad?’ﬁkfng%t(gﬁ%wff@o%lséﬁﬁﬂ%s * an enbodi nent of the

present 1s inventi enidd Ohin §ith 8&iRLnINE sGifagcAdBirGRAWAG; an exanpl e of an
enbodi nent of the present invention; 10A to 10C are di agrans show ng

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

portion to a second substrate; or forming an opening portion in the thin film or the second
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invention; 20 Figs. 11A and 11B are di agrans show ng an exanpl e of an
enbodi nent of the present invention; Fig. 12 is a diagram show ng an
exanpl e of an enbodi ment of the present invention; Fig. 13 is a diagram
showi ng an exanpl e of an enbodi nent of the present invention; Figs. 14A to
14C are di agrans show ng an exanpl e of an enbodi nent of the present 25

i nvent i gRin glngg?Vl%Aﬂ%rnw%B bonding thg thinsfilaneiibs geeandetnfiine deyicefp the
enbodi meRtoff subfigipr esent invention;, Fig. 16 is a di agram show ng an
exanpl e of an embodi ment of the present invention; Figs. 17A to 17E are

di agrams showi ng &wnéigripe éhinftilmnoretissdtendnthinofiln Kevige dordad wothi reemidi on;

Fi gs. ! &iolifd BonafiRy glg@ﬂ[@g%ig@%gﬁWm?ﬂg??fﬂ%s?‘ra@f an enbodi ment of the

present 1 nvention; o1 are diagrans showi ng an exanpl e of an
enbodirent of the rpmegaattharfieshsulstrate] Bavingitlgs firsp 0in tiom2@Cicaran e ageroas
show ng Sﬂﬁst%@mpl e of an enbodi nent of the present invention; Fig. 21 is a
di agram'show rig an exanpl e of an enbodi nent of the present invention; Fig.
22 is a di agram sHomiing amnpeniegipdraomin tha figsritod ifilme nievioé rathieecoretherstcond
invention; 5 Fig. 23 is a diagram show ng an exanpl e of an enbodi nent of

the presSRi™fvention; Figs. 24A to 24C are di agrans showi ng an active

mat ri x EL di spl ay cdgingake strond subbtuate o thai thg bbhding pesientof thevkintfilan pr fleg. 25

is a diagram showi ng an actijve natri x EL .display devi ce nmanufactured usin
e of o SRR B Gey, 35 In SedRbisubiuls Su Bl SR REuTE b O SHahet >
gi spl ay sdﬁsﬂa&f,‘ ldmmgfthtcﬂlitlfﬁﬁh ?nsﬂlmgecﬁbh@tum fmeddvicenu@htion; Fig. 27 is a

i agram showi ng an exanp of an,enbodi nent _of the present inventiqn; and
oA Lo Dar o ENas Ans aHer SR RaEARRSF Jtn gHmoletees drar TR Sbh 5o

device obtained in accordance with the preceding steps, and making the electrodes formed on
the top and bottom of the thin film devices conductive.
15 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;
forming an electrode on the first thin film device;
partially bonding a thin film, or a second thin film device, having an opening
20 portion, to a second substrate; or forming an opening portion in the thin film or the second
thin film device after partially bonding the thin film or the second thin film device to the
second substrate;
bonding the thin film or the second thin film device bonded to the second
substrate to the first thin film device formed on the first substrate;
25 removing the first substrate, leaving the first thin film device on the second
substrate;
forming an opening portion in the first thin film device retained on the second
substrate, and forming at least one conductive layer to form an 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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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS [ Enbodi nent node 1J A

nmet hod of manufacturing an active matrix liquid crystal display device
using the present invention is explained using Fig. |lAto Fig. 3C. 20
First, a thin filmdevice (which becones a thin filmdevice 102) is

manuf actured on a TFT fornation substrate 101 as a first substrate. A

| evel i ng fil ninl@gcoidancpewebidendther esspbitngl dhe urtsge ifomtibondiengneahgkdond
ubst  at e gt el o MR o A B 002 by an adhesi v, Note
that an exanpl e offobomgiarfgsti thindflimodeviceon pypegtagt oP5 figd hésinvtes are used
separately is sho S the outside of the thin
filmdevice 102 m@ﬁﬁgﬁﬂleﬁgtr?%h%&Xﬁfﬁtr&gfl A?g e§%ind t he second substrate,
as stased the beI ow,atmag]tbcamnradhamldethatm_ﬁ&lmsdea_lcemtswsncadhemmsenanxﬂch
suppor t1 115 AT &Gl aBF el EReRh b b I RoBSPAnT AR RS i ey
al so be lp(mdhgda thin tfite, Ioeue;led:(mg thin fnniﬂavioa;eraym@emT@'Ensxg ﬁcﬁﬁdsﬁ;lttd) @rseBoHast r at e
Flo. e S pink iecBay Bt SRRl B <Rk alorstings i Piich gy |
fornmed omer filnheevideldde® hoBd:iseparaety it widdde 181 SLOYpésheT ddRésivek itd rOrEhel Ce

102, and on ,the fringe of the surface of porting material 104 o
whi ch1q HPEBEOraR indhe fiie &I o7 thessea%dafewe@m deviousten DSurbas phsyis fpmeor

bonded. hbechhd &in HURIEVIAE & thesdcbedsubsipmy.ed by a method such as back 19
grinding or CMP, thereby exposing the surface of the thin filmdevice 102.

(See Fig. 1 D.) | rbopdingtthe dhinfilmy pithe sepongdsthin Fim deyise thopdsdyigythy)ssepnde

pr epar ed @i de R RPRRY tﬂlﬁ‘fﬂrﬂ%ew@é"ﬁﬁﬁ:eé é‘x}’% et sbtﬁs‘%‘raEeh' n filmdevice 102, and
wet etching performed at the end of grindin pi xel el ectrode 108 is

formed next in théemhvmgfthq ﬁrs@évbseretemzvméttgq FiEsd t'am filmedayics pie tseenrpd
materialg 304y..(See Fig. 2A.) An opposing electrode 111) is attached to the
pol ari zation Film 1l 2, and liquid crystals 109 are encl osed using a seal ant
| 11. (See Fig. 2B. Q)rrmog@nphatmgm@tmmreths dings Shinifig demtce rétainedray thesepmdpar ed
to supporkstl; e polarization film 112 in case the polarization filmflexes.
In Fi e substrate is cut at locations for detachi ng the adhesive A
105 in the 10 out sutmgahe séwnd hubstrratelsuﬂietva pertibff tRe fiio figmc oathe dednndt he

adhesi ve, A are ren vdb uthin ere only | eaving.regions coated
by the MEAIE Rifes 22 EE Photoihubtl of dOhERY, 20 ver§Rhaginy S, et
suppozd isafstrapd, drav g tidehin Slnr enthe eetond Sdefifn devi@Capd A sem' conduct or devi ce

can thus be glven erX|b|I|t leX|b 0 de i nner made
TGht er et gnt by TRETE B0 G ERPRIE A PPt e, TR S K oy
subst r atdeyicattainediid atcasdanye withihel p?gceﬂh:g ssapb,gnd atakingNhe elebﬂﬂ@ies formed anpl e

[ ' ystal display device is shown here,

rel ati ng to an . active
and therB‘? B’Pé’nflﬁB“‘b‘BIOQWz‘é‘tnfoﬁ‘ ‘%V}‘:ﬁ?‘f‘g‘d}‘?ﬂvﬁed to the surface after renoval

fromthe subghradcerdabepeanieh n@othPraspdte ofs &@e peRp@CiivettioR fhel Mefied foir f ace
protection, a filmas a supporting material, and the |like can freely
conbi e dnzgwgac&g% 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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ao [ Enbodi nent node 2] A manufacturing nethod of the present invention is
expl ained sinply regarding a sem conductor device using a thin film
transi stor (TFT). The explanation here is made by utilizing a cross
sectional diagramof one thin filmtransistor and wirings, but it can also
be applied to an integrated circuit using a plurality of transistors, of
course. 2s An et chbmghsg dwpmhm mIIrﬁ)Z),r thvd sgdondvithil ﬂdm Hatier bartded itz ek wdrond
renovi ng &ﬁ m% mtél H}fg%g Sedo'ﬂ%fri‘ e flrst substrate 1101. A
transi stor s st & T ViSRS S O HS! D™ on fi1m 1103, an active
| ayer 1104 corrposeﬁhnm‘vueg ﬂxerﬁretmldu&ttarlem@tmmrsu fhirc film davigabe thd1sdebad i on
film1105 and a gate electrode 1106 formed on the etching stopper 1102. A
first intf éver insulating film21107 is forned, an opening portion for
][eac h:j @ght he ﬁCt Ih V eorithg zﬁV@fenﬁ%%rti@ABQﬁe’fﬂﬁ& th&ﬂdln&ldé\ji&eSrfeta\MeH:dﬂghé-%Q?nc? S
orned t hrough the openin ortion second_inter i nsulation film
1109 is Fﬁ%ﬂ%ﬁ T%@@“£W§at%ﬁPP“%9§@89ﬁﬁ §ﬁ%§1@§?é"fk@éo¢% bonded to the
surface of the sidew@hg tftescbbidiubsiedis kb AL aléd?tlorpMﬁfheVVhinChnﬁofrth‘chbﬁdn
device is forned, the %lrst substrate 1/ 01 and the etching stopp 1102
are rempthidl, 11Endevie, W ihggseseRd iSERstREy isy @&&YF?}gaftdhéC%“Pg/ém]Ya&@r sefamd i s
formed. étﬁ%fratg' l@av@@the tHR-fimldr theSseBSHd tRInVIMSIRRESRRArY to form the etching
stopper 1102, but | msuch as a nitride f|In1nay be prepared in the
| onestlo] ayer of th@mrm@ndsvwlaamg @splurality ef thin fiia rdepigey pmothaithig fivet
et chi ng the
openi ng. pants AEFNEHEAG ke pRONKAE LAY ahd Rk 15 SR SBRAMIL
Fi g. S5A. jheToambmdoot ofrge domﬁbnﬂc\omswsndl@tlmd bet ween the f| rst Wi ring I 108
and the secong, . &tragnc%lyitht Pﬁo%‘%h %p'e‘,& %‘Etﬂwe%ljefe\ﬁ‘?ﬁnb&ntoh' The %R‘é?h cP%r
| arger opening portion may al'so rmed ortion T or I gnnent
preci si omanefadutiiga swnicmduicwggeviw/cdn@nsmuhesttepﬁofdl rectly. Wi chever met hod
is us opening p rttons for r p and the bottomw th the
struc?gre of the p& at btﬁnﬁgﬁcfgﬂafqm upﬁgé%fore it is easy to formthe
conductive connectbmlng:mretsimeﬁace of thenfist antstrher ored/hadht he thiar fiinhgetibe iaact 1 ve
| ayer, apd tgereforejmﬁrlngs havi ng | ow heat resistance can be used. An
active I pd o2 $ecpRd $UDSHE i ng film a gate electrode, a first interlayer
insulating film aretdoviig tié flfsﬂglbsﬁatS‘eﬁlﬁnd interlayer insulating film a
second wiring, and_the second.i.5 wring, for. conventlonal structure, are
shown at the sane ©FRES PP"Q““%I’?WP“ nglb F}i”é fim qeyics Rerteds o the $EePithgs
1151 apdsubifhdte. and second wirings 1155 and 1157 are cross sections of
wirings which are not electrically connected to the thin filmtransistor
shown in the T garudange, with| gnathes” aspeetc ofirtBe ofreseRb ipyeasiant thenveibqbhfos s not
used, a m@psRctuMhg b BBniddRBiciod dévicecodthrisOC it | bt@?@ stenot ed by reference nuneral
1156, the second wiring 1156 is close to the first wiring 1154, and their
parasitic capaci t alEBingadbinfdetariceogadisst spbitifer, the second wiring 1157
nmay be formed in ttkl%dhfgct%'s‘ﬁF‘faé’eeBPh{%dﬁRVsﬁB’sfr@tree&PGzh{BH”@nE%mlfll%de&lée R@y be
formed in the | ocation denoted by reference nuneral 1151 as a first wring.
| n thits foamed to hgecemdiuppiedet o a first wiring 1152 becones short. 25 In
ot her words, the irst wwrings and the second w rings
is the thlckness gkﬁ%ﬁggggggﬁﬁgﬁﬁ?%gggger insulating filmwth the
conventional st r uclooning aresst pndeanduetivet larerdority hém fitthidekine sefainéd pmaéhd ower
portion §Q§MJ§%E? filmand the first interlayer insulating filmwth the
nanufacturlng met hod of the present invention. The conbi ned thickness of
t he | ower poriagnondasagl with amvtlidrlappeahol thherefsi:rrtsinveintiorenhagﬂericcimisctbaﬂcm@p film
Of _COUE SEforiel 5 sk BB AOARANE U GHOERS. Rlanl A6 BSON dlcRSIS FUEL one
i nsul ati ng R SOV R Ekness of the |ns ation 1i1ms Bet Ween
t he wiri cgslucar lhymsm tferrmealcarb@as,emd tmhalv,t the ap@veakiy¢n esirgap acitérah capable ¢h i s
gener ated. bet ween W rings for in different |ayers can be reduced, by
usi ng thguﬁﬁﬂﬁggiﬁﬁpﬁﬁﬁgﬁﬁPﬁ%%F%% the present invention. Note that,
al t hough therm arcerqah@btvﬁﬁﬁanbmet h@ecmfduhet;imsemcmnmmhj ch'e thiwr filug lrahdigor
insulation 21  fil (ﬁy ﬂgggx ﬂ he i nsul a ion filns thicker, as
done conSEPRTISERAFFYICORGISIoL ﬁBaEJF OB PRAE Tﬁrcﬂ@pﬂgp%od of

manuf acture of the present invention. Further, the structure in which
wirings are formed in portions bel ow t Ke active | ayer are the same as wnh
conventional structures, but the wirings are forned after formng the
active layer, and 5 therefore wiring materials having | ow heat resistance
can be used. Low resistance wirings which could not be used due to their

| ow t hermal resistance can therefore be used. [Enbodi nents] (Enbodi ment 1]
io An exanpl e of applying a nethod of manufacturing a sem conductor device
of the present |nvent|on to an active natrlx liquid crystal display device

" 2 1.



only one pixel portion of a liquid crystal display device is shown in the
figures because | ocations at which adhesives are used separately, seal ant

| ocations, |locations for cutting substrates, and the |i ke are expl ai ned.
The present invention can be applied. of course, to i5 devices such as a
liquid crystal display device having a plurality of pixels, and to a liquid
crystal display devgdeimplepegifiimmeetheacés yarh a driver circuit. A glass
substrate or a quag%&egg &kQEQh&%ﬂepﬁuﬁé ;@ a first substrate 400 in
Fig. 7A. In addition, substrates having am insulation filmformed on their
surfaces, such as eerfiriningdmpgutysiddision, usingrthe gdtt tlectsadost ratasl: apd a st ai nl ess
steel substrate, can. . hj 0 r 401 is, forned next
for renoval of thégg?ﬁégggBﬁ%?@gg@p%%ﬁﬁﬂigégfggggﬁE%ﬁ@?ﬁamgéégﬁg%ff%V%y

whi ch 5 slagef fsiog @nmiateyial Baviyes aMesibtane@zpdedt ctyaal tder ikssrtBan $50BStrate i s used for
t he etching stopper, 401.. A quartz su rate i s_used the first substrate
400, “and a’si It EbroRi b el b Bt iR MRt emddr fis

(t ypi cal ¢omprsese egmitOfitivatod f@idd bikn isufaer AR eh adive yegtompigngt opper 401 in
this enbodi ment. 25 A f'Qit.iqﬁﬁ$ation film402 is formed on the etching

st opper 401 froma.a‘li."@r‘ft]ciD BEUMMIR? ck (typical ly 300 to 500 nm thi ck)
silicon oxide fil mpikelrdidt@bde;a silicon oxynitride filmmay al so be used.
Subsequently, a 10 tq | 00 nm { hi ck anorphous sem conductor film (an,

anor phbus si | i con & fitnfigairangision; comeassdadine AR il ragem@deass insuletBgudilmi | m
for mat i ogpniRtiRG theQBtitdMRy&Oarid 4 Sute d18GHaLIE EdRALtink kB AR2ins Mg hihat . 1 n
addition to the anorphous silicon film_ an anorphous conpound sem conduct or
filmsuch as anor phSUiNEsPricskd @ diemaivaaysrifion dygagelsstrede sidted as t he

amor phous  sem condiycdPbsifis Ligdtrdesem conductor filmcontaining a crystalline
structure (a crystalline silicon filn14(z4 in this enbodinment) is then
fornmed i n accor darémidyi arystalh ebeteesiniagpigel elastradad fprmedlaparvese the paipafent
Application. Laidx -&%29 Pat ent No. a643,826). The techni que
recorg%dk?%u%ﬁgggggggn%g?éﬁP | %aﬁéggs of crystallization using a catalyst
el ement (one el emadealapk asd plurality of el ements, selected fromthe group
consi sting of nic&ﬁhnbgﬁgg#hhngernaniun1 tin, lead, palladium iron, and
copper, typically ni cke or pronoting s crystallization when

crystal | i zi ngdnarcadorcpvdtisamsiter espactfafitim pr8geat iffvertadn, the shmadontivaert depive i S
per formed in. st at.e | Lch | e LS I .ned in the
surface C(S)fﬂ pt“ﬁgs aa#%%lg%nggg\ég#()I?ﬁngé)%??]?ﬁ%]ﬁgtt%ﬁésrae %f:ﬁggglﬁ%rf %%rﬁérﬂséngamr phous
silicom filmto a agapsifglolarizatiani filmspn fil m The techni que recorded in
Enbodi ment 1 of the aboﬁf paten} is usg% ig this enbﬁdinenttot t he gresent

i nvention, but thé tBENHITUEECE QBROFH 25 ERbAEHHRATYSE SPUCHRS fadBit nay
al so be insgding\iing, & hgate $isoptirg dliystaltdcting thé lactivenlayed; mdan@ate electrode

pol ycrystal line silicon filns are contained with the termcrystalline

si | i con PPIEHIngRg gf“ﬁé’fsuﬂar‘i‘é‘ggslﬁ}st alline silicon filmforned in this

enbodi nent is a sidthg@inshiating ARy tht@actiny Headatdrdeondas;i es. Al t hough dependi ng
upon the anount of hydrogen,contained 1n. the anorphous silicon film it is
prefefiable to perFH?ﬁ?H%HVBF@g@H@?P@Hh% ddeeiaigeplmheat treatment at 400
to 1s 550C for sevwegRingh@i¢tically BEIREYd iehdt ithg fliRaraaedninr@fghGRndpahingd
hydrogen to ~ atom c% or |less, and then perform ng crystallization.

Fur t her ,Pogitieforied Wole Brirdinswatag filinjapd in We salpdrsgRBag iy i con film such as
sputtering or evapopakl Qctrb®Y A RehdSQLac QPBYEE . thid il vHkEehiRr ghke to
sufficiently reduce inpurity elenments such as oxygen and nitrogen contai ned
wi t hi n teRetfe pf the getiveldpyeiif foeedthi que may be used on the anorphous silicon
film4p3 to form thethuabitiln REmSd béfiRink ilePikddele¥bdel con film or
polycrystalline silicon film 404. Light emtted froma |aser (hereafter
referred to as | ag@ropppsitg §le¢tepde forasid an ene pdaridation fiip phhgPaiiof pelgHziME| m 403
in this gphodiment to formthe crystalline silicon film404. (See Fig. 7C.)
A pul se em ssion type or continuous em ssion type excinmer |aser may be used
as the laser, and lmuizs cosils hewigsn éhé Peiedrelentigdnr foamed betyeeal Hie par ed.

Al ternatjy, s ) i t third harnmonic, or the fourth

har noni %‘?lzﬁ”r%%g‘?vf@qﬁgg rQngﬁﬁﬂﬂfﬁ %10 | aser may al so be used. In
addition, the beam shape of the laser |light may be a |inear shape

(i ncluding long and thin shapes) or a Yectangul ar shape. Furthernore, |ight
emtted .froma lanp (hereafter referred to as lanp light) may al so so be
irradiated as a substitute for the laser light (hereafter referred to as

| anp annealing). Lanp light emtted froma |anp such as a hal ogen | anp or
an infrared | anp can be used as the lanp |ight.



A process of perform ng thermal processing (annealing) as above by | aser
light or lanp light is referred to as an optical annealing process. The
optical annealing process is 23 performed at a hi gh processing
tenperature for a short tine, and therefore the thermal process can be
performed effectively and at high throughput for cases in which a substrate
havi ng | ow resi st ahéealans fp@zad bedyeqn ke fastgpsdaying et and te payr efspelariaing
course, thgs.aimis to performannealing, and therefore furnace annealing
(thermal annealing) can also be 5 perfornmed by using an electric furnace as
a substitute. Laser annealing is performed in this enmbodinent using |ight
froma pul se em ssion exgi Epr%?rsﬁgﬁgﬂ Rk Avivpgar shape. The |aser
anneal ing conditions aré a as an excitation gas;
t he pr@ceSS|n@thQMHQHEMmmegdewgeﬁ to roomtenperature; the pul se en ssion

frequency is ; I is from2 0 to 500
lo ml/cm (ty% alﬁ t0318) F%dl %P%?Oﬁg\rwﬁgfgﬁmﬁ%?"% g‘%g?%éeﬂetsﬁml e ¢ n’pl ete
crystallizat i Bigs. de ardyZBaam rdjgonss shegingres emknﬂmmnngmaé bfthe q)kaeemﬁhventlon
crystalllzatl ealln erforne bove conditions has an
ot Tect of L oublhag Pag P8 rrrhenPrios apadmer) SodF Pl e PRAGT GhERinF oady
;:r ystal | i zed F@ﬂulsx ardotBess dmmrﬁd's;hbﬁgigl’aﬁ caibsmn’(cjben metieof ke pfe@er&&n\&nﬂbmcless
or inproving_t of the sem conduct or y opt.ica
anneaftPng, an %6? %%iestsfga]eg}a VHS aBrﬂifg)P “Pqnﬁ’é‘f)fi%ﬂtst(l}f’ PEEn té‘é‘f?BEB‘ﬁduct or
film It is ahgos QQ}Scﬁhé%rﬁ sh@ﬂ@@faﬂbmbbdlﬁﬁﬁt thoqeest tRd predehefiventln; Opti m zi ng
the lanp annealin ggltl rotectlve f|In%405 used durin
subsequent i np&Hi 1y i3 ‘r‘i‘g“‘imeS BWFPécP“n"éS?fnpé)en e empodmsnt ?%Ehesqrq:qeeton
film404invésR@m; Fig. 7D.) The protective film405 is forned using a 20
silicon oxynltrlde film or a silicon oxide fil havi ng a thickness from
100 to 200 nn\jlébr%bfé?é‘alf\}e HEEHES SR LY TP /) 20 $HBOFAGHEREE thfePresenim 405
is forgegysfichhat the crystalline silicon film404 is not directly exposed
to a plasm durlng impurity addition, and in order to nmake delicate
tenperature cloat i (p8Rsrp ingramsshewingn sxample phpu empydisreanehthezsent
inparts ps % MRS conductivity (hereafter 25 referred to as a p-type inpurity)
is added through the protective film405. Typically a periodic table
groupl 3 el enerigs. 10dutal I0¢ o dingrasts shawingiamexemplesd apsetbodignanhef phetpygsent
impurity, element. This process (also referred to as a channel doping
process) iS one for controlling the TFT threshold voltage. Note that boron
i s added her eFipy 1lgh addpilBgaiendiagramh showingsara exanmx oif tamdemnbedigienti bbtlene
(B~Hfi) W%&Q %mae%aratlon of mass. lon inplantation, in which 30 nmass
separation s per ofnmed, may of course also be used. A p-type inpurity
region (a) 406gckns mdmgmgn shqwmg/peexanmlfroftayn eglbedimrent ()ibtd)e presem ifvwingon;
gnbOdi nentl) ig. r%cgg%%%%arng% Io(evq?%)%r.}x)g}nglef a%ee )E) err%eﬂ resergttiﬁ/(eg g‘rlll y
etween Sxl O X ons or RS e 'Fi g.
7D.) Next, afFigs. 14AN@Mi4Q0are hﬁgmmtseﬁwtnn‘gemfdxhxﬂplé(}zﬁ,an mmbedmab&thpq;résbmns of

t he cré/s.t alline 24
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

invention;



silicon filmare renoved, thereby form ng an island-shape sem conduct or

film(hereafter referred to as an active |ayer) 407. (See Fig. 7E.) A gate
insulation film408 is formed, covering the actne |ayer 407. (See Fig. 7F.)
The gate insulation film 408 may be formed having a thickness of 10 to 200

nm preferabl [0 150 nm A silicon oxynitride filmis formed
navi hg a t i CRERANR 286 B pR ALAEInEI HENRG KehE BT EPHOLLE pige

mat er i aligvenflbi;hough not shown in the figures, a two layer lamination film
of tungsten nitride (WN) having a thickness of 50 nm and tantal um (Ta)

having a t hi dkhedds pfiaghsm i disedmals of agsmEogimenhyf thppresqsEwemig: 8A. )
The gate Wi ripng 208Ya alag@nPaoheid Bk ¥ p o?lang}n%oméafofme 5@99#%%&%” I'm
but it is preferable to use a two layer or a three Wy |'am nation film
when rfecessartyg. 2Rt ediapmm %W@W@mgblcé@ﬂédbpﬁwt ehgpisent vmsiati ng of
tantal um (Ta)g; S%st'i@'tbmié(ér e JIRIRASAUIAEM odiVOgRLER £ aisfiBy Oftin (C).
and silicon or an alloy f nbi nation o ove menti oned
el ement sm(mﬁqsm@d tsjngathie PEESWtatvestiowr an Mo- Ta al l oy) 15 can be used as the
gate w ring. v; . [ 0

Imbodi ment ) {oE agdsq i o BB R sbltc o AR B, PR AL Ml ebitlibsing o9 o

a mask. t(lfaefeselﬁt gve8Bn) The addl tion process is regulated so that

phosphorous igs -t BRI 89 at a
Concelt  at i of e oo R skt BRA bidty EROhERal Ml Habltihylc bR, 3

bet ween tBxdr@senPimvemibn3x 1018 atoms/an) which is from5 to 10 t| rres hi gher
t han the bor%n ?gnce;atraéti on added b%/ tlh changecl dop EE roc A resist
mask 411 is fOFdedS 2 SHERD JRYVNEAE FFITPIe PEALAY N6 oSS “IVHP ot
enbodi mand) is added and an n-type inpurity region (b) 41 2 containing a
hi gh concent horous is. forne e Fig. | on dopi ng

usi ng phosphl % tc)2 arf) Pﬁtﬁ*Fﬁé&O‘Z@gﬁé?fa&(-‘? éﬁ%%‘ﬂf‘%rﬂ%‘ﬁ n may al so be
perfoarsmed, of course), and the concentration of phosphorous in this region
is set from 1x10 '3 5 ‘ ] \ and 5x102
atons/ cm-) . FurldlrbplLEL DESCRIBTL ' i s aelled in the
previ OUSERb&ERRAL @5& Al ready cont ai ned in regl ons in V\/m ch the n-type

inpurity region (b) 412 is formed, but so phosphorous is added at a
suf fi ci ent | y AhMGHOE ¥ deaufastyring Meacsive malrin Havidraysial sirplayedsyissgtsingotisi der

the infl &a@ﬁqn%tleﬁgse%amu%sag%%meF@g ready added by the prior steps.
After renoving the resist nmask athird insulation film414 is fornmed.

(See i g. 8DF)rstn thinilmalerisn (whllchmbememaﬁhwjﬂm davicgrl 02 sevdnuifastirgd/ona
si |icon gt fb‘ii{%a&bxi Tuvtraitl O£ Q0 0¥t %ufgl dthafB. ?Ar%dehﬁgrhlgﬁ%%dydﬁe faghdm, or a

| am nation aconblnatlono formed with a
t hi ckneé@ebﬂg so0fagenferdondidg asacomd Stﬂhﬁéfatehl (Sﬁelﬁigdlf*a)cl on filma4l4. A1 ~m

t hi ck I to 50
atom 65 15 forpeaing el o ipleaRa Bl b18AR0 SONGEDLNEL R AN {h) °ong
NH as rdf@Wwisrattashpdby gassibesiveA Héaie that @atcrxemplemfdmg@gus aelf ovorexben@kt i n

or der t 9d %1tvlf:¥ %;e s%'d' %e;parﬁtgl?é% %ﬁ(ﬁ»vrp hé épef‘ﬁ_faﬁﬁ@we A%Oglb%ggsn{h% o%gsg&dotathet he'yr

respect|ve cohéentrat rocess can
f ur nace tianiigml deng:,e 102 setenajoivdad thngr;rstosubstam ahd the rseetind s b edltd, mg s(aRSﬂAtﬁc The

activation ess IS r.red. here age an
treat mefe© E)Vp %I%athS’ g?flo%r}eav{ﬁf?tﬁl HE%%wnl %orarnl%eStﬁ%s the ?01?5’&5&1? 0 650C,
pr ef er alfily dlnﬁhg\/e@mdmﬁp atil tl'iﬂﬁﬁpo:’tiegtnatemalommem@eder(fS(ae [i:20) lBe)r e for 4

hours at 550 C st enment, used ,in CLy st phous
silicon fil n%( HP@R‘@“Q‘] ?’ﬂl’ﬁayeﬁg%t?%%?e)ds o ligs 19vR Z fdegc ﬁ’g g&z

t he agor @yvnatioh Butstreilnl, dfeotilie, &némibd)dndéﬂmtb thea;nﬂ)drﬁngtmpﬂeﬂale](ﬂm(t@ed&cer ed) | n
the n-type i rity region. (h) 412 co nln ratio

phosphor ous gﬁg ?écﬁ 3@“’!58’ d‘édo%ifi ?rh ‘8%" @%@\xﬂe‘%ﬂ"& e@é ta‘ﬁlﬁ O‘feé a
phenonemg TR $6hdiyn tshisstget 1Er thhghig@fthethin @fm rieviat 102 zﬁah&ﬂiﬁﬂhé $r1ﬁ)ge of the
phosphorous, and as a is result, the conc%ntratl on of (g_bcat al ﬁ(léement

in a chapiiese Hdhs stprering,@aishals 194es whieknthe polagaation i m 5w @
(pr ef er ablhysub@ssted 1aMoRdedURL i@ sh¥kfid is (REORBR{0&Bd by a method such as back
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Conversely, the catalyst elenent is segregated in a high concentration in a
regi on which becones a gettering site for the catal yst el enent (the n-type
impurity region (b) 412 forned by the step shown in Fig. 8C) , and the
catal yst el enent exists there at a concentration 20 greater than or equal
to 5x10's atons/cnB (typically from 1x10' to 5x20° atonms/cm). In addition,
heat tr eatiming of EMIEnhiqeseekpating thespReabiithe thib fBEnOdercteéliBQC {S2e Flg.tim 12
hours in_an atnosphere contain bet ween 3 and OO%h rogen, thereby

por f or i Fepractisgas BUGAGEH Bif B bieae B THODSREPET Py SPBooTT Sodr BEELsel s one
of termmatheugnﬁaﬂghvlam@md@wenet&mﬁggamrﬁ@ﬂndumtenﬁd bR B gy hydr ogen whi ch

is thermally excite Pl as z5. hyd enat on(usm hydr ogen which is
excited by a Pl RZHSCHERfe ) o‘Sbemb%{ f‘%ﬁ‘ %léhlarfﬂf“h Vit Hisregtined on the

hydr oggnﬁiﬁpeﬂm]gﬂfﬂa@ﬁﬂmm ROEd FQN 24l Aﬁroﬂp@ﬁﬁglemt@d&@m%a{t&gb@rﬂo ad a
drain region of the TET (see Fig. 9A) and source and drain wrin s 416 are
formed. Pe@dzatipy filmpl 12, pid digeid, crygtal d 09 RreneiclaspdUHNE i serantt | lJur é3ce Fig: t hi s
enbodi ne t [ in
Wi oh & 158 arate oo SybRrs WAL Sk N RS ar nr gd??-f.‘h%‘)@.%%&é@so om
Ti fil m &elidbnmese ihﬁp§l§§é@mf6ﬁl figxesputtering. A silicon nitride film_a
silicon oxi depf g %Aogae%uﬁ%t}a'té?Erlcu%vwclatﬁdng%xf E%Atg@h'in% th gﬁé! J%e}&tmé‘tm Fhe

t hi ckness of 50 to 50 ypi cal | t ween

passi wat Pwsid¢ pf theshin. filirSayicei 192. 9Regiom ensted tortbe edlisivg A é%@cfrgrm@d tgarlier
than fil S, C rogen
such as ﬂ-&%@é& dOllll lg{v ‘?de?e% 3%%%?%?‘% g%f’ %éénl{ggagﬁ%gg\ges%sl tﬁg ?E&E)%??{o%dne

af t er t hed Fign3B)oamdathie snpporymly mefenalelld it meholgd.t HBee Pigelt.pcess i s supplied

t hroughout the third insylation film414.. B a ment in
this stare, eherrrfieeRErral O diast Al R RS GRITARARY magf BBER anc
the s anmﬂnhadmfhghyaimb@n b&dﬂk&ﬂfﬂcmringénhbnarednlmm 1ats|fbmdft¢hmtfktrdtedaﬁdfb;ses to
t he | ower t herefore C atlo yer, can be effectivel)

hydr ogeraBteHiy e SURHTE: b 5t SRR GRIAE B 08 Y Falgh G 1Ll

per for n'e(dys'tfilt @ikplhprdaviog i§ RRowR$SieY ahd Gferéfolemhd Ipblarfztiore KBTI GoinbE &S the

treat men %f? 1perfor d for 1 to 12 hours at 300 to 450C in an

at m)sph ED AR MRy RBH SWPSHAG- 1 BEBENNAS WRPBHhe AFass AbsfctiVe) 4 film forg
simlar ﬁfrﬁa@@?rofe@ﬂoxa,lasnmb@ 2apparafe matribls hitDthp 1iRs Bh faetly @EIALd HA.uséd.f our t h
insulation film 418 made froman organic resin is then forned having a

thi ckness of approximately 1 ~mas a leveling film (See Fig. 9C.)

Mat er b@l nféaiind® i@k gj m de, acrylic, polyamde, polyimde am de, and BCB
(benzocycl obut ene) can’ be used as the organic resin. The follow ng can be
gi ven as advahtmadjuéacgiringsmadiod pf ghey rasentriaygntion is explpiged simeply irpgardiag Mat i on
et Nod | Suflofb&or GG LE biih UAARSLARE (TRT) OWne 30fladdiBh GERY € Lda€ by
parasitic _capacitance is low, and there is superior 1evelness. Note that

or gani ¢ Waing & ¢ropsssestioral didgzam oh erethin ﬁtr@@aasaﬁv@ands\mwgasbumtgan|at50$ieo
conmpoun ype polyimde is
used her 119(53‘ 1ﬁ@§B?‘edLb%% i uan%Q?IMlt}étgpé%d(%%Edé%?é%agq% lication to the
subst 2@t e, ZMe@émananpvgxbbltﬂrZawéwhwlhbs:lypew&ﬂe@ whex remoningaal fiess isviestidR0 i s
applied r fila [ fLQr he
second s]F %%t §gf'tofe}9§1dlgﬂ tm]hg%?r?g rta% tlrr% fi P?sf%g}ét g% 9[3%2&&8&9 A e\gb\?lﬂlsoglous
adhesi venslﬂanqnsﬁlap@l@?edntwum tegver it HHi amgposed DhatseraiCpmhardrzach ahsificgmaqg 22
does not Y e S t and in
addi t1 ort e Bt 1 s, T8 g RRTISLIORIERIG orfinEUERE PR NBED A0
and a stfmsmimlaysxt mehlaang)ﬁﬂmallmaarfoﬂmdusm«bpasng lpert®edondkashibpgtthabeivgl9.
Further |ve 420 bo ort s._ whi ch er cut a (regi ons
in whit aFﬁ?@% mfelqi 8%‘% cérs ﬁ)@ lsvwﬁmed it hgbe By'e"s ¢ gv;?lénno
necessars;scdrmlrmteheyaﬁiﬂfmlytmﬁfxtllrﬂ(ll()@nslfenﬁerda(Ss@Eugem) One having resistance to

heat b | ected. F |...al coh PV.
adnesi ves geruraeny sisige 1R urHe! BoharibEe PRI AR At eRbatie v
havi ng r@gt shhGahindfilReddvicre forieathe Sirdt baRapRI1IQ01 andthefefchitigl se@pyr LR as

E:Q.ﬁ \[;:35;}gggﬁog’ge\%”\égﬁfé%%gg’g{t\a?ggw rlegc ingutﬁxgggt?\/réqajerﬁlﬁl 4 1s§|tl)rlrr?e%n ?geeeﬁsil ves
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The surface of the first substrate 400 on which the TFT is fornmed, and the
surface of the second substrate 419 to which the polarization filmis
attached, are bonded in Fig. 10A. 27 A transparent, heat resistant
adhesive, a polyvinyl alcohol (PVA) adhesive, for exanple, may be used as
t he adhesive. The first substrate 400 is then cut away using neans such as
back gri ABi)ngit & noChvRyaysintdestangtd form tid dichisescogper 1 8328 boedfibnsidies aedoidd
substrat 419 See Fi tz 5 substrate is used as the first
subot r at S gRRY picnaroq i e Boer ottt 2 o SHST bbby nifoRReo B e gt
this enbadtaemhglzand therefore wet etching using hydrofluoric acid is
performed as a fiiaal rem)]\)v‘zié nmeans. Not e that \}értlons of the first

substrate 4004n35FOBS WERS r‘FOB@‘ET’egr menﬁt‘ﬁ%ﬁ‘iﬁr Pugh Eii ARENINENBORINALS t hese

porti 0Bs féifRd bﬁld%ﬂﬂ%lﬂi&ldn' el Qlleryﬁirﬁh'ed di @I@k 8. 9AV) CEnSRAREE e BHEdNSE, the
et chi ng stopper 401 made, froma nitrid | m may al so be io renoved

subsequeft fogmed bepgernihe mr?fgmmgtlﬁp% %@SGF%HW“% LbPethrotgh 3o #tiya 14Y§r
formed ngxfid s, hﬁtﬁ'lefrgér dﬁéﬁl‘ﬂb%%h% hiy m&@@fdrme@m&nyta 0 efome;%

pi xel el ectrode, and pi Xxel electrode 423 is forned ee Fi B.) The
pi xel el BEcsBde aaczsh%ﬁwb\elrmeww by comieni§d alizeptins pWhisheves onef uwserdn m
for case r 0, r v S
formed, SR I PUS o ek BAR] RRROfe P fug WS ScRoRe NRk B Hhahabe B beRnl 3
type |1pqmvant¢qry§nelthed¢fgm ihys ehsy ite éormsthe gpndugtivercenngeiingi s Sjughert ypengsiageii d
crystal I di um
oxi de angJ ?\q%{ird@yrh%g'fg E;‘g ’1’5%‘,9; %&r’%e ngnl?r? S’?{ag{n I(SW%I%Q g?tg&e%ﬁelr)g is a
met hod oflsel'dorm ng the conductl ve connection by the source and drain wrings
416 of Fig. 9 N.Onen ng | for re etc per 40l
'3 20 for med (R 00 PReECRIE PRl Pl e SRETR0E A HR0 T ERAP 5\ BREE

openi ng flbnta(fnst4\izrrmfgola sreeemhmnglatyélemuiammﬁm,da deamd weglgpnmd dfe tdeendFT in
Fig. 9A 8) gt z ortions other t antl;ﬁl |veIa er are
made &Bnmfb‘i% 8,2 %‘H’de?‘h‘@‘r“ PRRUTE Ee Shrav at e SAre Jiey e% &IOBPERE™ but

]E he pi xeNogl et fir@Owirftids 1]?5{' aiikﬁlI]f?d&nd geéehd wivengk 1186 bﬁwmgﬂvdme]tccrdlsBQMthbL he
igures, an orientation film.i or ned ,usi olyimde fj a rubbi ng
process PsWVisiies &P@oare awoel?%caﬁwawzfcemfha%lﬁéﬁeé%ﬂeéméﬁféo@ {pehe GEWET L i n.
fixed preeeilt angle and oriented. An opposing el ectrode 425 is then for rred

on a polarization film426, and these are joined using a seali Q&ﬂ_ma_teri al ,
spacers, and HHBe sfrReiurenest the RIeseahBNANI9R s HO! UsghiRessFondh Widhsod thiseiii t h a

known 6 ejoatfin 8wt b F@@af@faﬁ@@ﬁemeﬂal AWl ke Ykbad Sviftdgt 1356 i BRBe fedleelrstisi ng
a seal ant 427. (See 10C.) Note that it is 30 preferable to forma

shi el di ngitng HSGnart%téelp@Peﬁmz&ﬁ%ﬁarfqe|aiﬁ929290m@fs lpige- | Rethreribe sgopedtiieh f or

l'ight i Slfﬁ%aﬁﬁe For@B4 inlthe faatibeenotdd Hysreﬁfe%f:@ﬁ@xgéﬁl {osfer H‘afbé fdriRedy ch
beconmes a light shielding filmabove or below the first insulation film 402

for casetheilpcagipn danqterbby irefpten¢enyrapsplcld Sdiap @dirploniring. | [rgthis case.Khpdistantgqui d

crystal pateki @i rﬁq}gzlggcdﬁeeeqhgrgr the liquid crystals. Note that one nore
supporting materi § simlar to the second substrate 419 may 28 al so be

prepaeed for asther wardahtbe iistanse potwepen ke fivsh witingsn agd gheyegopnd winngsrisfthd t er s

and shi e} fi
ol ar 1 2 o ks, of Iy s Ehneh e LRLRAE MG\ R S Saknlchal A QRROSHEN 1
adhesi vebe#tateathe mmbmc@nﬂhwkpcnsmf @hrslomng@domwsuheomf@mmné thalfiess interlay2n

remain, msﬁlfntl Fl?[LO\%ﬁh tgce ﬁa%ﬁf%@ﬂ{lﬁg%%tﬁ@& i Ah]egg}ésén uR.%?ll Srg Of"cﬁe C&H&né’j‘d thin,

i ght wel'g e ac urd crysta evice I's
conpl et ethidkBess ofitige loMBp()mbm irsdbitibn im aHxhthe)fmtphleﬂm)fer aanslulaqng dilrarof soake
di spl ver ci i nsuhatme rated and manuf actured

ay d VI ce.in V\/n d circujt
t oget ﬁgr tP?HethF lllfu]frifs%?{tb? 5‘1“?1‘? ?%ﬁ‘%%erdew ce uléllnng t he manuf acturing
nmet hod of t heTper effectivel thickntdsoof ite Sidusion filrths @etwkBn the gririd@s icsn ahwdi Bgr am

io show ng a stat fter a.sourc. L.ine dri circuit 2 ate
signal [P @aiﬁdr \?83 tgi: (hargsitic capacx?ance gwr}uch is generatecY Petween wirings 3tgnhecfle i
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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1303, and transistors structuring a pixel portion 1301 are forned on a
first substrate, after which a second substrate is bonded, the first
substrate is renoved, and liquid crystals are introduced (liquid crystal

i ntroduced region 1306), as seen fromthe liquid crystal side. The liquid
crystal display device shown in Fig. 12 is structured by the pixel portion
15 1301, gihe b§%‘:’rﬁﬁl‘§f xﬁhl&lﬂé'thé ln@ﬁ’iaﬁ'&d Yifths HidkeHi ds &o%@%on%@ohﬂ% Ql?ctr@ ol ghal

|l ine driver circul i xel portion 1301 is an n-channel TFT, and
the dri véﬁ*chcpwoélﬁnﬁswtarwﬁdniﬂh0<§) I9é prifashie ylahe Aeseocinveadoby Fombe. dhe cuits
as basi ¢ el KRRt SohichhBirRBYAEFodt NG lpottioR€ bABWUEE 2&ive G aﬂc?tf?@sﬁkdds e, gat e
signal line driver circurt 1303 are connected to an é | exi bl'e printed
ci rcui t) carBestional wsrpﬁgrea, doin Hec wirorgs vire ifagner3ater @mju@l gnadi@wf: rleyarexter nal
driver _.c r 0 i a 12 cut

2l ong. ehitepelbls P et fE MRE sk Q3R GRELLERZSE, 2PEAR el de
by a pol mhldlaxoubimdt bd: meﬁétﬁ)i,to alnlrchqnpdsirmg ralfemtcr:@alrethtme bamskda seal ant

1404, are below a pixel electrode 1405 connected to a pixel TF 1' 1406. The
liquid crystals 1403 are also below the driver TFT 1407 in this case, but

t he |i quiEmesdimembls 2s 1403 may al so be ‘arranged only under the pixel

el ectrodﬁ? 1‘?ﬁd§\ for cases when one wi shes to reduce parasitic capacitance.

Si gnal s 78 ReE 1409 bonded by a conductive material 1408 are input to
t he dnbpver TFKnléc@ElplerifEa}ﬁ)lyimg:hUﬁﬁhdwmmhmﬁ&tﬁﬁng’ia keraReNd wSdralRvicy P ted spl ay
devi ce bgformn olarlzatlonL 141ﬂ ontBe og ite side of the

pol ar i zaPTe8FR! A5YERTian 19130 JGHYR MaltpHatid crystef display dPye Eﬁﬁz‘f}‘é{r‘é‘eﬂo@m%ﬁ‘m

[ Enbodi neitly oh)k pReleporigi of afliquid bfyeal dispRpSdeoRalis RESKRAGE th fiphre€ Beddibd film

devices forned using the present invention are overl apped is expl ai ned

si nply i Ipcatqng %mﬁb‘ah rﬁéh%m%% us¢y seRagatelypsarian IRstiete lpfapers &xscuingsi g.
9C is sigivs@ihted, %ngmﬂké@r@tex lair@d {FH'@ rREah %VCHH&QC&H @é%;ﬁﬁat 0B uRe, 'Echose
portions is omtted |sastaenear y identical Fig. 9A, but
the sabrdevieesduelt as A 1w:ur<i ‘ngStZﬂl@SWléy ésctiembrdng @ perdpy of @ﬂ’fﬁlfngnérﬁo élliswid ode
900. Not IS0 expl anation, and portions
common t%yéggdols |l¥£%%vqc%rf§se thté% IgEae‘r?e\%re #\Legggédqnﬁneral S as Enbodl ment 1. 5
An openi ng poAtglass soigstrafesorfagruaeid stiestrete cambe eddtasqufedst subarate H80 bohiguédi ve
connect i addth I, 1 T, esive
42U and ?’Ee Vi sngglﬁgsmg \eﬁg%l\%tag;li aa(r?g)hafﬁ ﬁlefogrdet gt ﬁﬁe ?é%gﬁdé§%§t$§%lgggl 9,
but the p(blsmtﬁzaeznﬁtehmfsubmatesonmtaln@ssess%snybstre@e@nﬁdsg be14€.) The

pol ari,zati on I ofhnf i | and
t he Ilhée can eetrﬂashléI§ &8 rde %?%ﬁdn{%gﬁtt rt;grr !;emona{)!)fa hi% f”QL%b%%ggseeA{bo A10
openi ng matetinblmavirg 4 saslatﬂdnuynzvmuelstdmlfﬁlmqaitlatlergerwmf obpat tatheffikkmubstradvance
in a posjti cor spondi n en surface of t he
first su%sse (}%rt eﬁ{?gm&lst%‘?l %ﬁélt hée 9%3“95 E’ﬁ"%]tepé\l}lsecdgag tge brsr Slﬂ)&t A 4881%e second
subst r at ﬁhéolﬂmtrafeeﬁlbﬂmfe@ aJEhldkges‘sh)é 1addnm00/mn 42Picaingdbéthveery 1 BT adsSMAhe)s| ve
421 in F| 3 g e) %@ rﬁe the first substrate 400 and the
et chi ng '§t8’ﬁ? On484 €5 lggls@pP%r &yt SAWbc?ﬂgﬂ?‘rﬁg portion is formed in the

]1:1 Irst 25 nsul St Acf?st;mwrat{baznlmam 1§]Ebr[ﬁllf:@6ﬁ mdaech%g&m@ef@mnﬁdm AL (P@SIH0Y @t on
ilm903 and a .fift sulatign fil.m 904, ar r coveri.ng, the
Ll eot rodtigarbidany Do § 30h et BBeid siiihn ogise iy oFaeres Spicas oemet it  ve

connect i pay algobbgseql ectrode 902 can be made. The passivation film 903 may
be forned u3|n a silicon nitride film a silicon oxide film or a silicon

oxyni tride fiPyasequeatily:r ikphed80 sm ﬁwks@n?rah%osewmonéwﬁﬁ gip ((3n %PW@%‘:‘P 200
and 300 gdon Bin4bRhn Hfs bRABoMARAl) g draRd iyl MkAowh afm Eshe@ionBRéthdd od g fifth
insulation film904 is simlar to the fourth insulation film 418 of
30 first insulation film 402. Note that, in addition to the amorphous silicon film. an amorphous
compound semiconductor film such as amorphous silicon germanium film can 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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Enbodi nent 1, and it provides |leveling as well as being a protective film
The state of Fig. 15B is thus reached by perform ng the processes through
here. The second substrate 419 is then renoved by the sanme nmethod as that
of Enbodiment 25 1. A plurality of the thin film devices fornmed by
processing up through this point are manufactured, and conductive

connect i pightakFpIRGSH BAIMNGRA RbEFLBOKKS (1BY PURBRNHA CARMIRS | Vi PRSHEqR06. i f
the thin filmdevices are then overl apped and 10|ned a senlconductor

devi ce pgeNdegddn ithe pbrvseraigniengi vpans of eyspllisaton v%dmagﬂvmle)neman«g@
capaci tyelerﬁ@iﬁl l)r %'ﬁ@vah nge %l'engBtsV\@él%d h’@?ﬁethgegqguf ?lrgcmtm At éébdln
recent years, o utilization of technitues ree di nensi ona
packaglngﬂaﬁ@unm @mel@@oumﬂgﬁvm Serni, carrd LroPRAT- dEMF@éSIvMGD &re ppankaged i n
t hree e , maki ng the process steps
nor e C%ﬁgﬁﬂﬁhB?Enﬁﬁgm ?%gg%?91ﬁggﬁ%bgﬁgﬁg%%ég Note that the joined thin
fil mdevices meifi@hld)wheamtrﬁltrgentlls pmforrmeddnchwaueva vdormdet dagihisst kikdent hr ough
t he source.and drai gg ns ofhthe ﬁhlql % SIStOES F
connect i §RL ine fmwerslurna%e mat e%orp OlrS 56166)n 1madeere i‘é an(%mnt h@frphous silicon

sem condﬁﬂm ar a «teystacblmwslmgx filmi.n Thel mﬁrﬁ@msnesdrdeds in( Efmbsdlinvent ¢hofube above

sem conductor, 5 thin fllnﬁﬁﬁ g insulator in their. active Iayers i's
expl ai neRF§M i§ {5 PGP ARIHmeRqLd ?ﬁ&?cm AT PY 1BF Jednigde re9Rdedt Mone
thin {4 | Bmbsdamentst @ﬁth@@ntbnmﬂa\aﬂ@b ¥é tideBgS Nok tBRIGWMEld @v&thlmné bigiuseSimsanar der
to explaln t he 05| |onﬁﬂés Iatlonshlpﬁ such as those between wirin s and
an act i ROLYGYll neaﬂ c S GPRIAEE VAR NG ﬁgmcaxs%hnerﬁlwél il @ngy thak

i nvent i afyainédifenXenafophéEh thR eabolitieadisatsaiton lfnlﬁmabmgawsﬁgb@mahwsal ity
of thin f|In1tranS|stors lo A glass substrate or a quartz substrate can be
used as a fi rélthaughdencadingpen ther?rrmugt OfthATOgFPIC%H'PF‘i‘ Brihe ayppheut Bicorayi ng
an i nsul@td anid plefBrhIE 18 PelDrh RRhdrSnhBEL Procedfily B hdarStrddiRAN SWpdtpate, a
nmetal lic substrate, or a stainless steel substrate, can also be used. An

et chi Hy Ssipo@lﬁ@rsem@zlquss thsrabededuong tho Amewrel spnteined hydregande Sinmicfeare

2401. A gt %hh atb }fB 1ﬂ%5(§{/§§1 ibafiohY M}hﬁé? 'o?he? %Jth&l SRt hinuk R E6 Wlhteh
respect to't rate IS Is used for the etching stopper 24

quartz mvh(altsélhcgn Lié@dslm asrsputtdringtor sybparatime nRYCso mbed; mvaviedat fSl | m
havi ng nes 0 ~ is

f or med Z)rgﬂghgﬁe@cﬁfﬁle%&okgg% g%élgl IES:{ glg%fﬁlhtgasg%%gg?k tﬁ rhnkq-ﬁ%%g %ggtl#g)n
insulatnwmnﬁﬂwdﬂ2ﬂ03 i's forned on the etching stopper 2402 froma 10 to 100
nmthjck (typ . n i I urt he a
11 cBh 20 oayb g, mab) oB sk e Bion@Rls BHCER bt s KpEdiBelso ",

t hi ck armyspd‘lbmssmecm ﬁlmndwtysdrcohlfilmn c(raml)&mlthlnmmhmnl ﬁllmijﬁi | highd dhitied t hi s
enbodi IS f rnatl thod on the |lower. portion
i nsul apﬁ?)r{)l Tallfaser lzﬁs te( éetarr\i;E% asllﬁgr rpg&@tls tryad] %Qecrl?on&g‘ 810r?hous Slhc??‘l il

anor phou&):ﬁsnlthlscembbdinmmaﬂfc&nﬁmphmmllmmdfxmnﬂcor(du@Fg 700 mMgwise as
anor phous .25 silicon gernanlun1can al so .be xsed as t he gnnrghrus ‘

sem condTHTSE PP AT CRIURIAUE SAUSG W PE (CRAIED 5G] maﬁd)eause 7a i {3e28d Auct ure
(a crysstoahlindeRs Smhdsﬁﬁfhr% drl A¥e2 4ty dlsd Bised.emanetina®vly. theSsecb@hhdrdonrdthen
accor dance th the tec [ [

ni que recorde gpanese te lication
Lai d- opehrfBarmenica g s foysd parmenic %6“?‘3{ %ﬁé YA a“rﬁg QbH%DEH‘éyraféeg’Fded in
t he abovgeqatigndditionthd®amns sBhpeCohE dski B@ttinddy bsh Niged sBaie(indidigd empnt 30
(one elenent, or a pIuraI|t¥ of elenments, selected fromthe group

consi st i4g tip sShAPERAT 2 Tegspngular skapenani um tin, |ead, palladium iron, and
copper, typi ¢gkth¥rmitr§ Kl ex‘;]ﬁfedeFd?ﬁTQtlddﬁg(&Féé&%ﬁ}ekér?e@ttb QR 1AL Rgtff MRl ‘alsbi zi ng
an anor phous silicon film
30 be irradiated as a substitute for the laser light (hereafter referred to as lamp annealing).
Lamp light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as
the lamp light.
A process of performing thermal processing (annealing) as above by laser light or

lamp light is referred to as an optical annealing process. The optical annealing process is
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Specifically, heat treatnment is perforned in a state in which the catal yst
elenment is retained in the surface of the anorphous silicon film thereby
changi ng the anorphous silicon 31 filmto a crystalline silicon film The
techni que recorded in Enbodinent 1 of the above patent is used in this
embodi ment of the present invention, but the technique recorded in

Enbodi neperfarmstl athe hight eracessing whporadyae feed. shhot éme.hatd dierefore the yiberalal i ne
silicon pal j Iyl r i with the term
crystall F)hdeg‘%l ?g)gné)e i %f&rhgétgﬁggd{vﬁgtﬁlt hdet%gé}'c{hbdsgg?ﬁlfﬁre&g?‘% ﬁc\g’ﬁq gulB 6 red in
thi s enbaevingihdw irssisiarst |to doat, fudhrashaglassgsubstyst,ab ugrdamiawndar |he3umAh tdough
dependi n on .t he ,anount, of dr pgen _cont gt ned,in the anp hous con
rim i OO anBPu B 400 BerF L RAERs GRBGRIE kb oful g "B By be

treat msnber@(tm{éetbytu@mgﬁﬂelefcdfc faeMer &la fubstitste. t her eby reduci ng the amount of
cont ai ned hydro en to .5 atom.c% Q less,. and the erformn .
rystal lizar biFe ROPEHEE > BUTGPefe oy BPoHERtr SR ERaraha R Shistien
silicon gikdifier &@&hfoaﬁe@@rubtzﬁnhdﬁg sRdpeeV RO 1AL Sihealifly c@ldBDnbardIs€ellohanever,
it is preferable to sufficjently reduce inpurity elenments such as oxygen

and ni t r SGEhSBIRUSIIRSPIGFCHIIPIEE e PIACCSANESGTAPETREEHASEUR TRRTY 9RPEIRWE: on

t he anor m@qﬁtsse%tﬂtss@@hfrtc}dem@m& tbBOfIPs: Ahd bR 1hser EA¥ S aédsnfe Bbrh 12600 §6d M
(polysilicon,filmor stal line S|J|confllrr) 240 ight emtted from

a | aséf (‘H@F‘eétYPb‘la”Y B?%’P?fedqfﬁ‘ fI0ylé@m)| j ght) is irradiated to the

anor phous si | ke \fvlth rﬂ\czé%pl'e{é ér%é@lh%ﬁcﬂf%@tamdrﬁhdﬂs%g&nﬁer&ﬁa}(ﬁhglalft'epe
silicon film24()5. (See pul se ém ssion type or continuous

em ssi onttteyrpe ‘éxﬁﬂlh@t‘qﬂag’éﬂ malm pstagmed at He dbguecondarivnsshag ot 4tfrgbak

em ssi on l oV ni c,
20 the 1 K R e e ey P TR dRPecs

Nd: YVO | éteeqfomtsoahesrefebred s e pnonesacﬁdt impenving the chyshinstayb éheofermti¢rmdieiger

| i ght e i I

rect angalia? SyecA e dAEP ol b BRcHS BP oo U A PR AP R seRfioBoucoor

ref err edfitm. ab 1#. altsp posgijhit )to nhgmrathssic types ofr efthicet gdopiBniaingubs tantputmnehlong | aser
| i ght (her fter referred to as |anp annealing). Lanp 25 light emtted from
a lanp stlli"4¥%a hal ogen lanmp or an infrared | anp can be used as the | anp
l'ight. A procassorttipefihoras nged derinpbubseqesssisipugity( advigal, infprmas nakowe by

The opt | B Fieprovin ads ' TSSO ER! abeatsba i Bos 2o, Binder at ur o

for , @aoshitiedn bkyritridantiin, I"tﬁrzEfsmb@n oleletfilay, malinga ﬂﬁ@messfrmam(metopet)(i arred

P AR, e R

aimis t@ry@t@nﬂhersmcaﬂ mmalmongs n@crtdrethﬁé;qfo@édetofwlmcaed@mgqmlpmgj ddahipnnedd
anneal i ng) can al so erfornmed using an electric furnace as a

subst i tut”e"rd@é%é?akéﬁﬁlecéf tﬁ@‘PFrét“ﬁf‘e?WPh%S‘P’r? this embodi ment using |ight

froma pul se gssqicaiy38n mezsmynerenteatse«r}mtlornt@dslﬁlt@eacdnun@ettysh@&aﬂﬁ he
| aser anneal i ng cond|¥| ons are as follows: XeCl gas is_used as an

excit abi Eﬂ@fg-‘ésto he phvee dBprny) tieapdadathinughte patedtiye fant9enpompigally et t he
pul se e”bérﬁidiﬁ"tafﬂr 9¥:lén§er§q{su£l® ot Br g0 (AR bl:ft’a%é%f asQH@bgg’pediﬁ{h%MW i's
from250 to QOO mJ/ cm § pical |y between 350 and 40U ni

W th theclewapfi efThiscargessaldlio efirend tofas arpflanned dpRing sracess) éﬁr@“erféhﬁ@mr%]g“%f ter
thermal geyishahldsfiak!voflaed. 256fi ANGSbH MaddEl heteHdoR bobiRE iRANE ARG T ons
has an effect 0 OV\BI‘II’I% ts 1n the crystalline regions already

cryst al | iszeditedThéisg tﬁnhmws(ﬂ:hln) witbowifsopasatiinsef ivessr ef@r meplantatians in vgridtess
for i lqprgt\éésrbg rgt?on 1S g]"n#édnlntd opéoutr&%ls%%@]ugéqqdum or filmby optical
annealing, and a pro ess of p onoting crystallization of the sem conductor
film It 1o i4 malype ippwitysbgon @)d@ﬁapmammp-tweslpeﬂtygﬂﬂmm €bdrgn gpthisri zi ng
the lanp_a I 0 bect 8 40 n 16
subsequenrflg&fg%el!’t? 2 & %gk.%mr%{‘én 0618 (li)(?rrg(g 1%‘?« on {%n @pl gqiewgeéns?’ﬁocon
filny 246 5>(18e tﬁngcmi)ﬁﬁ)fc)rm'&heyprlopt@cdzﬁsve(sf:c Fim 2206 is formed using a
silicon oxyni{ri de i rom
100 to 200 nm&f r%ft‘eerrrﬁ Vm Fw@mtec th dgif%me%q‘p\rébﬂ% ?Iectlc\l?{e}%ﬁﬁlefm 2406
is formed so that the 15 crystalllne S|I|con film2405 is not directly
exposed to a plasma during inpurity adéition, and in order to nmake delicate
tenperature control possible. Subsequently, an inpurity el enment which
inparts p-type conductivity (hereafter referred to as a p-type inpurity) is
added t hrough the protective film 240G Typically a periodic table group 13
el enent, usually boron or gallium can be used as the p-type inpurity 20

el ement. This process (also referred to as a channel doping process) is one
for controlling the TFT threshold vol tage Note that Boron |s added here by



nitride (W) filmand 3~0 nmof tantalum (Ta) is used as a gate el ectrode
2410. (See Fig. 18B.) The gate electrode may al so be fornmed by a single

| ayer conductive film but it is preferable to use a two |ayer or a three

| ayer lam nation filmwhen necessary Note that an el enent selected fromthe
group consisting of tantalum (Ta), titanium5 (Ti), nolybdenum (M),

t ungst ersiliaan, flehmenramqved) thegvy Simingcam skinyl-shape wmlenudgyrof itilin @reafter

conbi nat j.pn..af 5 Aoy B I nts (typically an Mb-Walloy or an
Mo- Ta alllleoye & e use%ygggt?ieo(ggge%eﬁe(ztrode. Next, an n-type inmpurity

el enent (phos‘ptg@teousﬂaltmntﬂhlhs4%bcfdim@nt:9weir@gahi®edwieda\azr51er @ct drind. rvg ymanner
with th a JIBS e F

processevgé éa?em Elfiﬁ(g" éghjrg §§na%hos K%erdf)lﬁgu} dg’cl:é(%%g&f 1an n prer}m&lvty
regi ors (faym 254)]13b tSusn f oArmehic(mtoanmdmehm afarmad huyipg mathldcnéssmm&mﬂr@ biyi to
SxI 0" atons/ bet 3x10" and 3x10' 8 atons/cm-) which
i's from% Y5 ngﬁswgsﬁdéﬁ sfﬁf‘ﬁ MREC rb‘g? on concentration added by the
channel dopi ngtiprgl @®s showst esmtﬁgm&kaMﬂ:Zajes lfnﬁi’nlf(ﬁ@h fiah dI-ttuygseani mptel ty
el enent horo in thi,s 15 enbo n-type

Cpur 1y TSGR B eRErs SR edT HITG AR ) BT F L or) BROS IR Bus | s
formed. d gee witiflg 4@@Qs)ae IF@g] SIOPi Mhe @ste W@Irlﬂ?(ﬁwhdlﬁﬁbé Pdﬂ%)edlt@ PemkRriaRgd here
(ton inplantati (2 n& tla) erfornmed course), and the cqgncentration
of phtfsA9BHLYe ftilmy Rtdt }Sé%jF ﬁ"‘ eslodise af R RyExi0a thredlaysrlgminatiop fim wrhen

(typi caldeyeshtyween 2x102 and Sxl Gz atoms/cm-) 20 Further, phosphorous and
boron whi ch have been added in the previous process are alreadxéeontained
in regions i NAihithah apfdement yplectednbiom thy green eRnsphye 24 1atalems (i e Hanipmt
phosphor ?Hsmbgrbaeldﬁﬁi(ﬁb) Qu@éfeE'(W)eéHrbmldm e, %H%ﬁ%ﬁ @S me NGBy fl"f’rHQ)f a

therefore one need not consider the influence of orous and boron

al r eady cagdEwtipy of e a&@r’erﬂewe}fé elquer(tsrpé%\ylaﬁd‘/l@% afegpsn Meska giay), a
first,d Q‘Taﬁ"[)!?ﬁ Rl asigsghabifg film2414 is formed * 2s (See Fig. 19A.) An

i nsul ation m contal ni ng silicon, specifically a silicon nitride film a
silicon oxi déNexi,|lamn-ypsimpwon ek@xry:ni tphospborfous m thgrembodaméntpis iaddedf inlarseldf  a
conbi nat r Wi n 0 to 1.5
i as. CHERpR RS i Bne MRl TR Lope b RN TRE o S o
oxynitr usie:gﬁlatemhs()\nhatrphasphotmlegmddcd)tmenm-lt)aieumpurﬁuyongl@ﬁ(a:)etlamhtatfonn@%t is
formed in t usi pJa eV s 30
Faw et dreoariaBERRTbRERL b, Aok 8RR Stoatldal Mol pa el BB MR B cer o
act i vat end h§e<10‘8tzymes/am phiclipe framp@riot 0 dmesrdighsr ad:detﬁe Ebbr(tnhalrrcemtempect ive

concentr Thi s process can be perfornmed by furnace
anneal i i gée‘ﬁ%?'stg?gi 8@?(1%%%”8%65? api dpt her mal anneal Png (RTA) . yl'he
activation process inaskpetf ds rfedndaierae byyp‘eurnmem aiuneal i (pgospAdreun gémtthis

treat nent process rforned wt en. at here at. 300 to
6o, Rt BLE b atdader o ana BBet wkidh B Fob bR nee ThEr o a6 f or
4 hour s oph&pléroud Refofiaéd! YSte RlgeBENT 1645 @6bihdludify PARDAINE (PG:)lif erddiephoUS
silicon film(nickel in this enbodi nent) noves in_the direction shown by
the &% &fFeafiopnimPIpRSRIAD MYt AiSS WnbedPTsHL ,Of sCligi &Nt dpt (fPBEF{TgEeT Xed) in

the n-t yYREsghBRIE fif thid REioANs §d krodft 1,3 0BDB1IRH 03! Afbnds/dkh ity QMG BREW &hi2en0Bf
phosphorous and which.I's forned by the step shown in Fig. 18D. This is a

phenonmead 85HEeaoBY/Ihe gettering effect of netallic el ements by

phosphor ous, FaRfer2phésph6dHt bind b&eneﬂﬂaemwea;ebpaddﬁd Jnhﬁe getvﬁiuy%rrocegsenent in
a channel region 241 becomes less than or equal to ~ ~ atoms/cnB

(pr ef er abBF3AY eadaingthin sigiengual whigh the nﬂpwmpua%ﬁww) 45 oiscoiped sy, the

cat al S tonEd ABRAAL id §d<§e%9{t%9§btfﬁdedti}r lﬂgltﬂ'cgrtfbeﬁt‘?ﬂfb%rﬁerréitdnﬁrlhérgfo?e bEOh&R i ch
beconmes 'a dgettering site for the’caralyst elenent (the n-type inpurity
regi on (bysiges 1ty influence of phosphorous and boron already added by the prior steps.

After removing the resist mask 411, a third insulation film 414 is formed. (See Fig.
8D.) An insulation film containing silicon, specifically a silicon nitnde 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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formed by the step shown in Fig. 18D) , and the catal yst el ement exists
there at a concentration greater than or equal to 5x1018 atonsl cm-
(typically from 1x1019 to 5x20' atons/cnB). 1 s In addition, heat treatnent
is perforned at a tenperature of 300 to 4~0C for 1 to 12 hours in an

at nosphere cont ai ni ng between 3 and 100% hydr ogen, thereby performng a
hydr ogenéqrim@d mmemm of 480 amttp leS 4myethe thind ssplator fim i4$4.0nd 1gfm thick
termnatl [ t.or e Qgen _whi.ch is
thermat | JneE PR AR I ol St SRR KB o B 0 M B T B Cea by
a pl asmajhinaybalimenthsingeifsorar@dD asthXiHa Mo Ohend NEIalasrsz mufeeialpadsedgenat i on.

An openi ng port| on 2416 for reachl@q?a sour ce re[%i,on and a drain regl on of
the TFT (see fil3t YGEPENACET PRTRMPIHYE JudrfeniPet il " X8E&EiPFYPA9C. )
Furthes, uﬁ;bdrhpegh]en@tada&mmmmmemewd @E@Sratib) t(BbeF@nBDQI MM prob&€ chid r st
W rings are e layer structure lamnation filnms in which a 100 _nm Ti
film a é%)éef&ﬁ“éﬁ%’ﬁnf\ﬁ‘iﬂﬁ?%qnﬁ? H’@n{aé‘?fﬁ‘i“ﬁf‘dl“i‘g or 5pid thesmaliasgeipe (R nfhs e

formed i RctSUEEEPRICOR iB)peHBHE RO By femsw mﬁeﬁlmfg t rindenchi trBAtm@ntSprob&oNs OXI de
film or a_silicaon oxynitride filmis next at a thickness of 50 t

Q0 nm ( PSFETEAM M thinet m@ﬁe@woawr%@éoﬂﬁa 6%% P‘ﬁéFé%ti‘Y/QFﬁwﬁﬁ“ 0 AHALRC. (See
Fi g. 19DkatRicagmien: RN Re@aRédRErE for RabhRMEESHecn advance in this enbodi ment

usi ng a gas contai ning hydrogen such as H-, NH3 and the |ike, and heat
treat ABnt profR&SAAYs dement yeed by sredalliring the ?m%pfletensah@oenfﬂmywl@behﬂexc. ted
by this phERIiRERSIndves SHAR! dlﬁegtl(SrhElQ}&QhWEheté?ﬁmf b fhis bcﬂh@[n' é\Yse ml')d?a%l{nﬁt I ng
film2414. By perform ng heat treatnment” in this state, the mqual ity of
t he passindatis capturddm(gAtesd) sinj Mgr oviers, uanlerltu/h@gmo(hit 441 mmlmgem ddghed to
the firs and
t her ef or{:emftC etFagtlg? ?63 hb%ﬁg{ogéggg\ggkhgle Ae&p? |ve$§7§f’1ﬁo rnoﬂg:ﬁgt ed. @gg%a

Furt her, plmndmteha)nalsechwrtbg@qmrlrtgnefﬁacogémtaﬂgc pleynealssky phgosl;bcurbosr, rmed aafd er
o 50 RSl KBk, O LD A A SRR NS, SSRLIREY e,

bet ween Guahw 1:00Y%aymly/ogbfprefahblyiesatianer yquahtosi kol orei/f:mt)t can aI so be

bt db t t 2419 de f

o e o o IR R T EREY 1R Searfeid b e, Poheshi e i oD | Lo

asI a l _e\d/ehichgaef:mhmda gﬁeeelgglsge fdarhe ):ath/lg{tted‘lexaérﬁ (ﬂigohty@e mehxyuylr)reghen (g)cnﬂ i f\
am , I.m gae m ae an enz obut ene can e use as the

br gani ¢ Bmbaby st AP ER e pad e Clafiot ST i § Cpheattuiay gani ¢

resinaé i grgdted tign bi édThlft@rﬂmOig(ﬂfbnE%nWQ@'plcﬁllﬁ gl Bi10the 5duze’-P efbhfsy&n ‘gonstant is
|l ow, and therefore the parasitic iqQ capacitance is |ow here is

superior |ev eﬁnr?éigglonl\iﬁaé tEpFIEnis @’ﬁﬁf’@‘f’tde”é Pﬁ"‘?‘i"?rﬁﬁ‘s‘reo?f@o tP H‘éﬂ ¢ fRIsletoskZat ed

above, Spiihs esaeragaaspﬁex%l EnERHTRE BBEkRen Gaihdal % W dtozefl. thérebQeiBirhiig a
pol ymeri zation type polyimde is used here, and it is formed by fir] ng at

300C af t@fdr%&f?ﬁP‘i‘%P{OGFﬁst‘H‘ theeadtiyp de yeat eTh‘% PEXESN I st Feéfne“a?&EGiaP%hng
prepar edhpRxtin aRdshRRIRACIP wrﬂyaﬁﬁge@fwme ki fietmdlly SWAEUr ati@asdf01 on
which the thin filmdevice is torned g ass substrate, a quartz

subst Patkydregeaation @uinet hyskogeaunich Ay excitedi by a9lagma) mayonse he perfamred 25
metal | ic, %e},{egﬁseof%gg Bn3ibal Nl ess steel substrate can be used as the
second su strate 242 § A quartz substrate is used as the second
substrate 2424nopening QO@WDdﬁﬁ rfehteacmwwee regipihangisa dpdk regéon of the TFT
cyanoacr v, be e e sive
her e. %‘ﬂtﬁ%sl r@{]ggdulgglp%%{} g& ;ngg&ng,ragggzgcﬁ fgl\?\%)‘/j uéls%ggrggggr% sﬁgﬁﬁgs back
gri ndi ngalmouglwﬁ’ot(@hwm ipdhe figerharin ¢kis epbodisienty e, wikingh arehdraenayerfstiugiugevi ce
ret ai b trate
< Dot tahaliR RGN Gteh \OEhS B A, 250D i AHF Al LAURERE 15 RS

et chi ng E0opp@&i fikd02 formechinsuensiriah byespoiteraned t her ef ore wet et chi ng usi ng
hydr of | uoric Cldl rmed. n

Further, the %F%“r“."&e“gg EP m %P’Ea:qn O%d 1'(%‘3(%3rQQ,iﬁg%%x\?&Hrfd?tHl&HEeI?éy%ﬁ%%%t

subs equezntal thichiyessl by S@tecHOmgn i(tlyplt:h‘liysbeewmmcﬂ(l@mmﬂ SO(Amm)pempng;nmon ifibm 42421 i s

f or med- next g0 t I%E/er portion insul t|o %hOBtln rde ta cglnnect
to the aCffViEg g B8 SEECES. 'Szﬁg)omée de‘lr T e °§m§4‘f2 an
insulation film 2423 are forned. (See Fig. 20C.) Heat treatment of the
active layer 2408 so is already conplette, and therefore a wiring nateri al
having a | ow resi stance to heat can be used as the second w rings 2422.
Alum num may be used, simlar to the first wirings 2417, and indiumtin
oxide (ITO may al so be used for cases in which the thin filmdevice is
used as a transm ssion type liquid crystal display device, as shown in
Enbodi nent 4. The thickness of the insulation filmbetween the first wring
2417 and the second 36 WI r| ng 2422 can thus be made t hi cker and
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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 ~o shown in Fig. 21, the second wirings 2422 is forned
wWith respect to the substrate in the state of Fig. 20B. A transparent
conductive filmmay be used as the second wirings 2422 for cases of

manuf act empedimgnt pgingnd $8¢ cpnteippe hydjeden sychsasaH-dNEpl and thevlike, andnikag

metal lic,f} - j e ' t 1 qui tal .di,spl ay

ovi ce. 1 el BoBRINE &) plrtorthcl MeeP the Ml KARGLLAL M SDUS Bl B
sputteri pgptwess ishsgkphied sthofughd0 then thed einbdataws élma4i%d tBanenthingghday pe
L3t o, il LTSI B IR o BRI 1! TRBSHd Spl e A
Fur t hes, ambupgasidageel addéd adehe 86idd ansdlasion dilinetitdadiifosesfiol the 80&ratdz, had ned
in an opposi.n ubstrat e 805, t .hat color filters and |ight shielding
filns ma eéﬁf%% t%eeacilg?tﬁﬂé’dla%qé?n P%gﬁeghﬁeggpwgog% frate when necessary. 20 A
rubbi ng pr oceBsrties, qa@itfonnntedrakhaionfppsdtssigg mbe ales bepéddrnd afted @M, the0 as
to orient ljquid.crystal nolecules by giving thema_ certain, fixed,

pre-ti | PayEon R AAs | DHSATPIox he FEriainh T nReior R 5 i Lp80H ah and
a driver 300 {oc450CCafi @n athdEphert thain g leoncbn @ fid Wevh Brdro@ul agietfagdelya t hi s
enbodi nent  3) fgnd th§ opposi.ng, substrate are then jolned together through a
seal i 1§ HERUF PEFC cARRR ORI BEhO It negeim? By aerRatiigur es), and the like, in

25 accor danceAWolkth andlien ©I6] b1& anad Héed bR DriMehRisHUR. thed Btdd Havial s 802
are then injected between both of the substrates, and are conpletely seal ed

using a Ywen& of FRATOEREIRY LS ¥ jeyeling filmKnGieh figqlfd dvgterals spelt avial s
may be usqdindiat, dchgic bayhider g&&ﬁﬁige athitR, 8fd BEB RhZdYclbbstthd &h ¥sLdkd

di splay device shown in"Fig. 21°is thus conplete. The overall structure for
a case i # tieiaganic msinyerTheifpldawingican e ign s advaviteges tofjusingcan; argarde eesimat r i x
| i qui d.CFyst S - devi IS j L FLg: h [ is a
cr ossqge{éﬁ'oﬁglfg@i @g’?ﬁ%ﬁq‘ o]?%[é?% _1555@15%3’?%61 Sir%;'lg:fgltch%)%lqlanelg 2\9\&3 f?ﬁdFll%gfoig%i]és a

di agr am phasiin gapacikangt és B end dhao iy swedogatingssneNdrei thair organic mésin B2, a
gate sig I i i.r.cui . | stors,st ri a_pi xel
por 1 on- gl BopichEl afoyecch af Bbdnic 30 bBOTE, Ayt e b, St

subst r at polymetizatide ckyp¢ Ipelyimidst issused thead, eandsit rienfouree] banfiring quiBd0wT nétal s
are int rodlllcetclzl 3r7 the ﬁg_‘él t%ltli d crystal introduced region 1906), as seen from
t he quu?pci’lg?yo 81148 The liquid crystal display device shown in Fig. 22
i S stroctur edAlxgcdndesupstraed 4pDist propurdfdkt. t Ae adhesiveet 28 igrapplidd toeregibhy @y

circuit 1902,. and t.he gate.signal line driver gcircuit |903. . The pixel
Cor i1 on 1865 S HRE dHEES el it Wi T segine wibSiti L8 Poined e M
peri pher jubatrfe 406t dridcd uiseshis thésMaSI NI i6 aipplical @SothéSegiod edTeat &.polfi@atsOuUr ce

signal | Lne iver circuit_19() d the gate signal line driver circuit
1903 ar ehlgbﬁg%‘éqeéé‘oifao‘é% KRS I%‘g'lzgéipbl e printed circuit) 1905 by using a

connecti on W Ai g1gss 19B4rat@ nd qsdrgnalbstrdté, oandemt fidadn, dubstRies GuEl Wk taSsiBE®
-eceived. Liquid crystals 002, surrounded by an opposing el ectrode 1001

and a2%edPgiic.1paEallic subigtenand g saiglesbptes) SFHE 2R 041Gt ¥ a

pi xel TFsubst}9219. Thurihle) WheChdhEslod A10%00hBDBorBbM Whisk aRah@MEA alhay Vi@gioRsih 1006
in this case, but the liquid crystals 1002 may al so be arranged only under

t he pi xeVhishdls thiElm gdovics syt dewediyaad thiefof i herotnsersstrydar Paradassiyec

capaci t apgero bel teidpaterdt’ OOndRatifresRRBcORMREAY bR seleRdyICt i xARpR! iRfe 1007
are input to the driver TFT 100 15 [ Enbodi nmen An exanpl e _of applying

: t ~
t he manuiraeElvimg ataohploP\6h) edtesisespansiadivicised ird@on%ieg Gplafiggiiqy Blausnt An -~
:Nin?/len%% O:gig%ﬁvé‘@%\ﬁﬁé Fe\RtaBE {0l Real MRBwikkh {Bk£Shdront iV PRASRER/NKEED adine RiRYudevi ce

SCri
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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ao The manufacturing steps are sanme as that till shown in Fig. 10B of
Enbodi nent 1. However the polarized film422 is not necessary. (Fig. 24A)
A transparent conductive filmhaving a | arge work coefficient is used as

t he pi xel electrode 1200. A chem cal conpound of indium oxide and tin oxide
or a chem cal conpound of indium oxide and zi nc oxide can be used as the

t r anspar enranspareichday eesfstanmdh2&vd, hepolly it alcodoll (@ViA) @dhdstvel 2 @Rarhsle thN
formed op th Ql xel heI ectrode 1200, (below the pixel electrode in the
figure) §ﬁase§r? S "5%¥ i on is formed in the fifth insulating film 1202 on

the pixel el etrhé aeke sali!sa@te 40 iEthehayieiwd?sind memrsrreld aQBa&@mﬂlﬁgair @lect rode
1200 in the o @‘E‘Btl on. Known organic EL mater known | nor gani c

mat er i al ¥1 ct,‘e{h dJleviGP retpEedEpn I“éFy‘éFo’f‘b?J‘PS"‘iiﬁ |‘1't1 ?ter(se? SW ABPecut 4HafGei ght

(mononer yuyiRheris abel Ande Mird RubRaRCAI0REnS @ nmugfﬂrqm(lp@kaarmrdm BRhBLI stppeeXi st
as organic EL materials, and either may be u A _known application

t echni qua0TvithiseEniRodimens, apdiBerRioE Wet %‘“rlﬁg H@ng hzédrEﬂucrrsFyf@ed g aformmsk asher |

the strughirfnffval hﬁea#sL |W@rthﬁaﬂor9§nsaof W el QBsiehd UBb ULSy QF RS e

| ayer structure, in which hole injecting |ayers, hole transp ortlrﬂg | ayers,

| i ght enPaterHae NapE et eashing, pash that Abespaortiong cemperused andiqeid esysta snh:jyect i ng
| ayers agg,;dd e&wrscomrg dtheetﬁchmga‘stﬁg‘gé?o &%@éf{am geqﬁmamgf%féuc d ng
filmhaving li'ght shielding properti typically a conductive m havi ng
al um Aantemeypheybsegrendy by dry esghing i thinembedimeni- t uent, or a lam nation film
of these and [ (bel ow
the EL |ayer gﬂ%@%ﬂﬁg ?@rﬂrg}é?stfoﬁﬁrc{ éé(lmr‘?o t:bgf&s?';rrgﬁﬂtlgxpﬁgrgﬁogh (gr?grQO mrjfl%\gléh

much as poss;ntﬂlealecsrodnl stdun anmhcblcm;agerﬂné)as sfbmmgi i roSetehExg AOBNf dtte. piselt Ween

t he cat hgl %%0 3and h 0El_edl a grl Qm en|tsért1 e[l efnrecessar%(, IR enpl oy
a schene g ciicas o m grt"h Lﬁ%\gyer T%i a e ca ode“%2b3' RC
successi omswidsiinntyge Vigaiduerystar dispigy dasvwdnscﬂormd&e abdl blya;serg d 2efallics fifoorfored i n
a nitrogen or nvir e .cat 1203.is forned

i ¢ hott “ERpoeariet b SR udh bt SRR S b Bt BT S SF R & SRR above
stat ed fliquid koistatiisplayidavice isfobaed haatand thyrefosd 0g 1@ nALithidk-iadambeNideridhod
(cluster tool th | mformatiqn apparatus. An EL el enent conposed of
the pi xelin 8’F‘9€%ﬁ9&2?%2®%?rmf’%gyET_‘"tF%l%r 1201, and the cathode 1203 is thus

formed. The Bhurfilegnétk it & BABOOSL RN the dohlilcive MBARLHE byt 24soukddl £hd 24B)
i5 A glass pl ate, a netallic plate (typically a stainless steel

mat er i al Yraingvicigat Golige 3B Whan HRRPYDiN RGPS f‘iaéhlﬁg dhecdehipg steppes 491 5 at e,

a PVF,{ PRlyivd na/lpoifdougromée)mafnl th@acBvdWyaf whird aberﬁngaqiey@p%hﬁ{g fdrlion 4a9doan
acrylic resin filmcan be used as the cover material 120 Furt her, a sheet

havi ng areae¢hing thg seurcpanghireiy ragiops ofuhs THT iin Fig- %éndwt@ﬁ@ww inuRYFParionh or a

nylar fibfCcdih tesibelaysesle ntRe MoASiCcliPAtand 'tﬂeréf‘érentﬁ@ 8PS RNY rdtiBlofithepigOver
material to be transparént for cases in which the irradi ating direction of

| i ght f rémeps het the piebelegitasie 423 eyvka madeevddover material side. A transparent
material suchyag 36dRR8S d?'s%ﬁm 5 &%aﬁédtrgs FHnaBﬁemﬁloQOhbﬁ?% &brmbdd Win®Ta an

acrylic film 1s used’In this case an ultraviol et hardeni g resin
or a ehepatpinige ﬁlam,cbewbhglgrpe@less @amrfbenqsﬂsenﬁ the linwid ¢rastali mpleeulerare given 21204,

PVC (pol é/eYﬂanxy lﬁx PJ E ?ed)l%le%?lg\?'&fc?t’efl {A}e{‘ r?gb r&/?l@%der@%' 9 th(§1' {g)'rr%%] 05%5' n,

PVB (pol yviny yI acetate) can be use
Det eri ormlarmatlotli fthlne4&L apdl elmsetase mdbmrzgjppc:aémgerdatmflalasmhcylisngnchg'enluke

(18621‘ er ap Mx 8tr Isﬁ“lonvx]mmx(r; qr?e) fllg&reg)olr ngéjcopcﬁn&b it hn§ Iﬂgwgf cetllhgonslrlxétlet\)r E';%Eequl al

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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Furthernore, spacers may also be included within the filler material 1204.
It is 30 possible to give the spacers thensel ves noi sture absorbency by
form ng the spacers from barium oxide. Further, when form ng spacers, it is
al so effective to forma resin filmon the cathode 1203 as a buffer |ayer
for relieving pressure fromthe spacers. Lastly, the second substrate 419

i s renovebole pigparad Sobstseatie veldote thes péatiadiondgim 426 Thirps. afoldri fijbtrs acd i ve
matri x El, dj spl S f red. C, odi ment
6] An ex?r’r%‘dzrpg [?%r?aqﬁa fagSgOt%erﬁOh‘géhZ%Hﬁ%f%?}‘e&é‘fﬁ‘c OFJ J)Sci,nngepso[ch'er’nz)éjtel?n Hlln%% dy device
using the predent, asrshewniiorfig.nl A mréosdeindehby whd hdlesiveleROrarbed:. gy 25

is a diaqr s state after source ine drjver cir

b303, a SafEnE Pomle bt i Rl RS B R e B BB iR A g &
pi xel [aOIisI p@mdmlanaraethmmgadwe@hg iR xibler &dtive st dteid amghal Alidp®ly Wicehs t he
second substrate %s lpogﬂ%r, the first substrate is renpved, and the EL

| ayer isCPBPisid, (36 He omthe EL |layer side. Fig. 26 is a

cross-sectiong adihﬁks}f aMeRhmple Bf alllquiciérythlodigpihnevide@ vPilh a diiQed Airchi 9. 25
and 26, reference nunmeral 2201 denotes a substrate, reference nuneral 2101
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cubot #2050 ke derdal P LSS50 B Sendi el el RRRUPLR, | 0°
current f howmgpcnmoaﬂBELlsednemethnchEhm theedr@der wcmal fnenled im thheeqmlwal
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el ectri ca’ie conhect a solrce reglion of n of
the pi xeﬂ30m:ai1d2t2\6&,ateésxgﬁaarhmpalmat cmmndlaOB |ar/eeedmnhmd1m/arn §pra (Asxibkr ;gmtmbr Kk

ff t d th | de ,2204. _A ch do
i um ot 3308 BY HESa e Bt with S0 SOREOaNA Bt o1 Fe i G I AAE 2i nc
oxi de 26arecbigedised as the transparent conductive film An insulating film

2205 is then forned on the, pixel ectrode 2204 (bel ow the pixel el ectrode
in the figure GAY At Wﬁ‘ér‘i‘“%&?’ﬂ '06%% L2 O RS the e Avis b ahgy I f}gmlgz%

over theLgRidtryethisel40s] mﬂﬁna’aﬂﬂy a/bﬂlaﬁhatl(ﬁym&n 2806 ah%pb@dixﬁ@gleékfbdehﬁt()gl xel
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materials exist as organic EL nmaterials, and either may be used

25 1403 may also be arranged only under the pixel electrode 1405 for cases when one wishes to
reduce parasitic capacitance. Signals from an FPC 1409 bonded by a conductive material
1408 are input to the driver TFT 1407. The structure functions as a transmission type
display device by forming a polarization film 1410 on the opposite side of the polarization
film 1401, with respect to the liquid crystals 1403.

30
[Embodiment 2]

An example of a three dimensional package in which thin film devices formed using

the present invention are overlapped is explained simply in this embodiment using figures.

Up through the processes of Fig. 9C is similar to Embodiment 1, and therefore an
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A known application technique nmay be used as a nethod of tormng the EL

| ayer 40 2206. Further, the structure of the EL |ayer may be a | am nation
structure or a single layer structure, in which hole injecting |ayers, hole
transporting layers, light emtting layers, electron transporting |ayers,
and electron injecting layers are freely conbined. A cathode 2207 conposed
of a conerpianation pf thescheartipgs i iogtitteds hifég. ditAgs prstiprendarlg sdenticalypiFes 9y bat
conduct i i sbldcBnAa vkt oiHTL I ORBE! therBby BIVE! aPSleli TN SQRSHLL uent
or a lamnation film of t se and anot’her conéuctlng f i’s formed on the
EL | ayer Wap@@siskus aieshewn &r the expianptiart. endbdréotocanenevie, Enlgodime lase the

possi bl e, nﬁplj %E&{cgn%grf%%‘ﬁfboﬂﬁh&%ng in the interface between the cathode
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EL el ema;niheslse SllIﬂrﬂelmlb@ﬂedDyo tthe sewersubstas i4ab, BhtOﬂleV\diblEIﬁlzahSnjfﬂrmﬁﬁnth t he

substrate 2201 by_.th mat er i 2106 and the second sealin
T ber | o esaandSre Fighcl Reba T TRRnRT i &L e StCsbile. vt A A |0

plate, aprdRtaAdd ifitmPhad ehe( livPeaabt Yiséd & aidet Qﬁ%a&ttﬂfﬂrlg%@i e)ln thisCRKAMnC
plate, an FRP (fi bergl ass rei rhgor(:ed]ég:t astics a PVF (polyvinyl

1 uor teJPepinenportioryy formad ip, thy 1 plate; ar Pfqt?CHf‘g afﬂ@ i adyangd i ar RPN i | m

can be U@ﬁﬁsﬁtﬁxdﬁd@&o&ﬁ&@ﬁeﬂiﬁg ﬁcﬁﬂu@ﬂx 9310 7rheFufabe bt tha fﬁﬂ%@bstﬂ@h(ﬂgoﬁﬁﬁdwﬁ ure
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as a glass pl¥mélar & @“ﬁ@tﬁilf@e“}ﬁllatﬂéf figst subpsjratet 00 pRd e Gehing swppg #@1 piel m i s
used L0 Lhio9efaSkn RE ﬁ%g&goﬂrfs o b ﬁ%g& fushﬂ{sgﬁnbm gggarﬁf %el% d%ﬁ' ly

hardening resin ca as zo t mat er | a ol yvi nyl
chl ori de902 iacloyned, Adagdivatide, filepdR3, and gi fifth dishlagom films?0s, a\ViBrigb i ny |

but I by f th
L ol oy S8 QECOME IR0, KD oBERRE DEiof M S B o BhE oA )
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glvethes m)sture e sSpacers from
bari umo 050 @eS00Fomnt ﬁgpmawmeﬂwém ﬁ@mgndsm{bem smntlan © tht $@sseifafxexm1fulme41t7ooff or m a

resin fi t he calt&ho 7:8S:8 P er_layer. f in S

1 om t e BpRimPA B oty P <o g Bl e MR BRI
the FPC BEiBodimeouyg hnaltmmﬂd@tlemngat ezrellah bARYA.prok Emlvecmmectrheﬁtaw ofifiig 21(14
t ransnis naI S Cﬁ% % %(P tﬁ tF{ortGlgn 2101, the source signal
line dri éli“}scfEﬁ By periarminy %pﬁ’ﬁ?séess fne driver circuit 2103 to
the FPC 2105, Thendcdrdasubétraid\ 9 is tiheehovedadyl e Smmmaethed ad daextBhbediment

equi pnent b he FPC 2105, .. . . : .

g p25 1. A\( ptlurahty of t%le tﬁm film devices formed by processing up through this point are
manufactured, and conductive connections are made between electrodes by using a
conductive paste 906. If the thin film devices are then overlapped and joined, a
semiconductor device packaged in three dimensions is complete. (See Fig. 16.) Large
capacity, small size, and light weight have been sought for memory in recent years, and the

30 utilization of techniques for three dimensional packaging are in the spotlight.
Semiconductor devices that are packaged in three dimensions can easily be realized, without
making the process steps more complex, if the present invention is used. Note that the

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

source and drain regions of the thin film transistors, but direct connections of wirings may
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Further, the second sealing material 2108 is forned so as to cover exposed
portions of s the first sealing material 2106 and a portion of the FPC 210a
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. [Enbodinent 7] A method of formng a bottom
gat e t hialsdbd mmder ansi st or usi ng t he manufacturing nethod of the present
invention is explained sinply in this enbodinent. A cross sectional diagram
of one transistor portion is shown in Fig. 27, and the nethod of

manuf act[Biebodandmas] cal |y the same as that of Enbodi ment 3. Note that the
termbottomgtethnfl fransis i ndi cat es il mtransistor

havi ng a shape St vVigELPe ﬁt“ajéfn r%mfs@rr%ﬁg“’hfad’ UsE §GBICOBRISen a

gat e ed eain AHes ﬁnd]ea @eﬁpﬂﬂuwd’rllﬂghéﬁ e @alageslieCkplaged amdnit Renboldimhdig are
not fornmed on th@ﬁsarre side of the active layer), as shown in Fig. 27, in

this spdtetfitasdl ug%mﬁspi?ﬁl?rwﬁ@eé%éankten@ﬁ@rae&tiovénﬁ RERESINGPWHInG sel f

al i gni ngh@ﬁ%ﬁ@é ibdBr foh&p Bt ﬂxe%eﬁt)m@eatm& 2Such d¥BRdSe beiwleh Airih& and
Enbodi ment in Fig. E first wiring 5417 is not necessary, and
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with E tod I i L t
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gate transistor,
[ Embodi rmatt:nzﬂ)ha‘ﬂmg aasrﬂacumtymﬂquhms duﬁpi@a;&y d:age @ethmasmf:ramtthc éldsttsyb&mm Byi ng

t he presen |nve .on.3 0 be use IS 0 Q lectri.c
equi phore Ry HERHER o 286 o HBRH A0l bR DX RO S P BEnbvs, o
di gi tal a:mmfeaﬁlrrahwxmg eamoknesaopn(a)jtce(tt)@(bnm'IMpuaallgdaggi/cently)pemd|5$)p|rmy) ishead

nmount di avigatio ound reproduction device, a note
type per@%ﬂ%@sél&%&l go%peég?‘r@ g’is 81%0 "8t abl e i nformation terninal
(such as a rmdbldv&rtpomoutnﬂsulanancfﬁhlmpmmnnai @Orht abdhigtsyppe g0 felevade or an
el ectroni c _hook),.an inma | a evi.ce  havi n rec d| um and
the |ikd® @ge?:‘f‘ftih{?ﬂe(}m 8530&?“’ é@(ﬂ ‘f]?)lsdhcé)(ﬁ‘u?’ﬁ rE a 'érqtﬁ fcr?“Fl gs.
28A tgy @Enltﬁgllnzﬁ@ﬁb@w@ug@dcell phone that is conposed of a main body
3001, a voice output portion 3002, a voice input portion 3003, a display

portion 30() A@“bﬁfﬂé?fém AgtOsi 100w thick @morphoys demiconghcias Him@pmorpRoUsct | ve

mat ri X GilgehamiRuGH tkik ehxh@dlﬂ{eﬁgquorhféu%}td Iérﬁbvﬂﬁﬁlnb@orblﬁﬂ@n hﬂ:tﬂ&ﬂ%rﬂthém ay
portion 3004. Fig. 28B shows a video camera i s conposed of a main body

3101, a leweppaifiopoinsilation fim, Zéo%om%euﬂsutl%drtl‘leﬁ B1ab3in gerditien jtenthe

swi t chesn3ibus %11%5 tRhY ap W rpiie @hpbiRY SerhieSRiukion FilROsch A8 a%'&&oulhe
active matrix display device rrf) t he resent invention io nay be used in the
di spl2fy spsenigemmaggpcan also be used as the amorphous semiconductor film.

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 above patent is a means of crystallization using a catalyst element

30 (one element, or a plurality of elements, selected from the group consisting of nickel, cobalt.

germanium, tin, lead, palladium, iron, and copper, typically nickel) for promoting
crystallization when crystallizing an amorphous silicon film.

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

retained in the surface of the amorphous silicon film, thereby changing the amorphous silicon
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Fig. 28C shows a nobile conputer that is conposed of a main body 3201, a
canera portion 3202, an inmage receiving portion 3203, an operating switch
3204 and a display portion 3205. The active matrix di splay device of the
present invention may be used in the display portion 320. i5 Fig. 28D shows
a goggle type display that is conposed of a main body 3301, display

port i onsfilaB@2a al‘}dtaﬂ[rm sﬁm‘dni RS m&cc}fﬂlﬁlea@tdrﬂﬁj n‘ﬁEmibkidldieSphéby teevbse of
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pol ari zed | i ght beanlsputter 20 3404, reflectors 3405 , and a screen
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body 301, a |light source 3502, a liquid crystal display device 356%

optlcallgvg@ﬁﬁﬁ3504 and a screen 3~0~. The present invention may be applled
to the I'iquidygfovsh aépe%agl ¥n ﬁﬁ%&%ﬁf@@dm@% OsnRSE; 'tp@gﬁ&gﬂ dc,uwzm
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supporting Xer urin act rein resent i nvention.

possi bl epr¢ferablsptioysuffienhyersdunte umwaem clements ssc—muscoxbcgantaod ndmgen@snuamevkhl ch
circuits .su p} SO structure integrated circuits, active matnx |iquid
crystal‘ﬁls% ay "Fevi ces, and active matrix EL dlsplay devices are fornmed on
an insul ator AFIkndi\hEnechﬂB{ue maysbd asddosn fhel arBorpdusestificoni filimg404ac anfdie tmde

thicker b i ng.the.present. i nuen Sit aC| :

gener 3 iR B GRE Hs R oSy P SRuRE SREy b b AR LB eie 1
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opening partion man jnsulation film and the proble materi a

heat res 8% 4nds wALPRYImEaY IQFPigR the Ic%ta;*}“&rséh‘?‘)&rmzi}l)ﬁ CK\%‘T’C Wgt 37 A
convent i fanglemdsidaClypé 6r @fn@inﬁ&is\é‘ﬂdssuﬂﬂtype Wirhed 19sdelafilyNzRisk $as the l&er and

sem conduct or devi ce conpri sing air of polarization fil ns; pi xel
el ect r ofeSOnENYYHS ($IFipSiqH erlgaﬁéasgt may ugeg AReraptivelin theygrepnd aarggtn@
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contacted with the gate insulating film
be used. In addition, the beam shape of the laser light may be a linear shape (including long

and thin shapes) or a rectangular shape.

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

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

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

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

Laser annealing is performed in this embodiment using light from a pulse ¢emission
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a wring connected to the active layer fromthe gate el ectrode side; an
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BB 10 ¥0rmed18 a concentration (typically from 1x10'® to 5x10'® atoms/cm’. more typically
between 3x10'7 and 3x10'® atoms/cm®) which is from 5 to 10 times higher than the boron
concentration added by the channel doping process.
A resist mask 2412 is formed, an n-type impurity element (phosphorous in this

15 embodiment) is added, and an n-type impurity region (b) 2413 containing a high
concentration of phosphorous is formed. (See Fig. 18D.) Ion doping using phosphine
(PH3) is performed here (ion implantation may also be performed, of course), and the
concentration of phosphorous in this region is set from 1x10% to 1x10"" atoms/cm® (typically
between 2x10°° and 5x10* atoms/cm®).

20 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) 2413 is formed, but
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 2412, a first interlayer insulating film 2414 is formed

25 (See Fig. 19A.) An insulation film containing silicon, specifically a silicon nitride film. a
silicon oxide film, a silicon oxynitride film, or a lamination film of a combination of these
films, may be formed with a thickness of 600 nm to 1.5 um as the first interlayer insulating
film 2414. A 1 um thick silicon oxynitride film (with a nitrogen concentration from 25 to
50 atomic%) is formed in this embogiiment using plasma CVD with SiH,, N-O, and NHj as

30 raw material gasses.

A heat treatment process is performed next in order to activate the n-type and p-type
impurity elements added at their respective concentrations. (See Fig 19A.) This process
can be performed by furnace annealing, laser annealing, or rapid thermal annealing (RTA).

The activation process is performed here by furnace annealing. The heat treatment process
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which becomes a gettering site for the catalyst element (the n-type impurity region (b) 2413
formed by the step shown in Fig. 18D) , and the catalyst element exists there at a
concentration greater than or equal to 5x10" atoms/cm’ (typically from 1x10' to 5x20%
atoms/cm’).

15 In addition, heat treatment is pe;formed at a temperature of 300 to 450°C for 1 to 12
hours in an atmosphere containing between 3 and 100% hydrogen, thereby performing a
hydrogenation process on the active layer. This process is one of terminating dangling
bonds in the semiconductor layer by hydrogen which is thermally excited. Plasma
hydrogenation (using hydrogen which is excited by a plasma) may also be performed as

20 another means of the hydrogenation.

An opening portion 2416 for reaching a source region and a drain region of the TFT
(see Fig. 19B), and first wirings 2417 are formed. (See Fig. 19C.) Further, although not
shown in the figures, in this embodiment, the first wirings are a three layer structure
lamination films in which a 100 nm Ti film, a 300 nm aluminum film containing Ti, and a

25 150 nm Ti film are formed in succession by sputtering.

A silicon nitride film, a silicon oxide film, or a silicon oxynitride film is formed next
at a thickness of 50 to 500 nm (typically between 200 and 300 nm) as a passivation film 2418.
(See Fig. 19D.) Plasma processing is performed in advance in this embodiment using a gas
containing hydrogen such as H,, NH; and the like, and heat treatment processing is

30 performed after film formation. Hydrogen excited by this preprocess is supplied throughout
the first interlayer insulating film 2414. By performing heat treatment in this state, the film
quality of the passivation film 2418 is improved, and the amount of hydrogen added to the
first interlayer insulating film 2414 diffuses to the lower side. and therefore the activation

layer can be effectively hydrogenated.
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those stated above, such as organic SiO compounds, can also be used. A thermally
polymerization type polyimide is used here, and it is formed by firing at 300°C after
application to the substrate.
A second substrate 2420 is prepared next, and bonded to the surface of the first
15 substrate 2401 on which the thin film device is formed. A glass substrate, a quartz substrate,
and in addition, substrates such as a silicon substrate, a metallic substrate, and a stainless
steel substrate can be used as the second substrate 2420 here. A quartz substrate is used as
the second substrate 2420 in this embodiment. Adhesives such as epoxies, cyanoacrylates,
and light hardening adhesives can be used as the adhesive here.
20 The first substrate 2401 is then cut away using means such as back grinding or CMP
(chemical mechanical polishing), with the thin film device retained on the second substrate
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 (see Fig. 20B), and second wirings 2422 and an
insulation film 2423 are formed. (See Fig. 20C.) Heat treatment of the active layer 2408
30 is already complete, and therefore a wiring material having a low resistance to heat can be
used as the second wirings 2422. Aluminum may be used, similar to the first wirings 2417,
and indium tin oxide (ITO) may also be used for cases in which the thin film device is used
as a 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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| 15 transmitting type liquid crystal display device is made.

An orientation film 801 is formed. A polyimide film is used as the orientation film
over this embodiment. Further, an opposing electrode 804 and an orientation film 803 are
formed in an opposing substrate 805. Note that color filters and light shielding films may
also be formed over the opposing substrate when necessary.

20 A rubbing process is performed after forming the orientation film 803, so as to orient
liquid crystal molecules by giving them a certain, fixed, pre-tilt angle. The active matrix
substrate 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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[Embodiment 5]

An example of applying the manufacturing method of the semiconductor device of
the present invention to an active matrix type EL (electro luminescence) display device will
be described.

20 The manufacturing steps are same as that till shown in Fig. 10B of Embodiment 1.
However the polarized film 422 is not necessary. (Fig. 24A.) A transparent conductive
film having a large work coefficient is used as the pixel electrode 1200. 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.

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 layer may be a lamination structure or a single layer
structure, in which hole injecting lavers, hole transporting layers, light emitting layers,

electron transporting layers. and electron injecting layers are freely combined.
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15 A glass plate, a metallic plate (typically a stainless steel material), a ceramic plate,
an FRP (fiberglass reinforced plastics) plate, a PVF (polyvinyl fluoride) film, a mylar film. a
polyester film, and an acrylic resin film can be used as the cover material 1205. Further, a
sheet having a structure in which aluminum foil is sandwiched by a PVF film or a mylar film
can also be used.

20 Note that, it is necessary for 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 used as

25 the filler material 1204. PVC (polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon
resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used. Deterioration
of the EL elements can be suppressed if a drying agent (preferably barium oxide) is formed
on the inside of the filler material 1204,

Furthermore, spacers may also be included within the filler material 1204. It is

30 possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. Further, when forming spacers, it is also effective to form a resin film on the
cathode 1203 as a buffer layer for relieving pressure from the spacers.

Lastly, the second substrate 419 is removed by cut a substrate same as Embodiment 1.

Thin and light active matrix EL display device is thus manufactured. (Fig. 24C.)
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circuit, 2103 denotes a gate signal line driver circuit. Each of the driver circuits is
connected to an external equipment via a connection wiring 2104 leading to an FPC (flexible
printed circuit) 2105.
15 A first sealing material 2106, a cover material 2107, a filler material 2208, and a
second sealing material 2108 are formed at this point so as to surround the pixel portion 2101,
the source signal line driver circuit 2102, and the gate signal line driver circuit 2103.
Fig. 26 is a cross sectional diagram corresponding to Fig. 25 cut along the line A-A’.
A driver TFT 2202 (note that an n-channel TFT and a p-channel TFT are shown here)
20 contained in the source signal line driver circuit 2102 over the substrate 2201, and a pixel
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 molecular
weight (polymer) materials exist as organic EL materials, and either may be used.

A known application technique may be used as a method of torming the EL laver
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Zo~\ : ! hlsB&188%ing a structure in which aluminum foil is sandwiched by a PVF film or a mylar film
can also be used.
20 Note that, it is necessary for 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 used as
25 the filler material 2208. PVC (polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon
resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used. Deterioration
of the EL elements can be suppressed if a drying agent (preferably barium oxide) is formed
on the inside of the filler material 2208.
Furthermore, spacers may also be included within the filler material 2208. It is
30 possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. 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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2103 to the FPC 2105, and the wiring is electrically connected to external equipment by the
FPC 2105.

Further, the second sealing material 2108 is formed 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 elements are completely cutoff from the atmosphere. This becomes the EL display

device having the cross sectional structure of Fig. 26.

[Embodiment 7]

10 A method of forming a bottom gate thin film transistor using the manufacturing
method of the present invention is explained simply in this embodiment. A cross sectional
diagram of one transistor portion is shown in Fig. 27, and the method of manufacture is
basically the same as that of Embodiment 3. Note that the term bottom gate thin film
transistor indicates a thin film transistor having a shape in which an active layer is formed in

15 a layer between a gate electrode and a second wiring (the gate electrode and the wiring are
not formed on the same side of the active layer), as shown in Fig. 27, in this specification.

An impurity is added to the active layer 2408 in a self aligning manner with the gate
electrode 2410 as a mask, similar to Embodiment 1, in Fig. 18C. The first wiring 2417 is
not necessary, and therefore the passivation film 2418 and the insulation film 2419 are

20 formed on the gate electrode 2410, thereby performing leveling. The second substrate 2420
is bonded next, the first substrate 2401 is removed, and the second wiring 2422 (denoted as
the second wiring in order to be compatible with Embodiment 3, although the first wiring
does not exist in this embodiment) and the insulation film 2423 are formed.

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

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

impurity can be added in a self aligning manner.

[Embodiment 8]
The active matrix display device manufactured by employing the present invention
30 may be used as a display portion of electric equipment. As such electric equipments, there
are given a video camera, a digital camera, a projector, a projection TV, a goggle type
display (head mount display), a navigation system, a sound reproduction device, a note type
personal computer, a game device, a portable information terminal (such as a mobile

computer, a cell phone, a portable type game device or an electronic book). an image
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U& ()-ss$ 100/(1:%29t R4 mobile computer that is composed of a main body 3201, a camera

portion 3202, an image receiving portion 3203, an operating switch 3204 and a display
portion 3205. The active matrix display device of the present invention may be used in the
display portion 3205.

15 Fig. 28D shows a goggle type display that is composed of a main body 3301, display
portions 3302 and arm portions 3303. The active matrix display device of the present
invention may be used as the display portions 3302.

Fig. 28E shows a rear projector (projection TV) which is composed of a main body
3401, a light 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 composed of a main body 3501, a light

source 3502, a liquid crystal display device 3503, an optical system 3504 and a screen 3505.
The present invention may be applied to the liquid crystal display device 3503.

25 As described above, the application range of the present invention is extremely wide.

and may be applied to electric equipments in all fields.

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

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

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

in the present invention. 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 are formed thicker with a conventional structure are solved.
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a pair of polarization films;
a pixel electrode;
a thin film transistor comprising an active layer;
a gate insulating film contacted with the active layer; and a gate
electrode contacted with the gate insulating film;
a wiring connected to the active layer from the gate electrode side;
an opposing electrode;

liquid crystals between the pixel electrode formed between the pair of

polarization films and the opposing electrode;
a sealant; and

an orientation film.

2. A semiconductor device according to claim 1, wherein:
a third insulating film contacted with the gate electrode;
a passivation film contacted with the third insulating film;
a wiring electrically connected to each thin film transistors through an

opening portion formed in the third insulating film and in the gate insulating film.

3. A semiconductor device according to claim 2, wherein the active layer is

formed in a layer between the pixel electrode and the gate electrode.
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