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, €3eXPPQ TdTR' X6 XXTX SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THEREOF
BACK NVENTION 1. Field of the Invention 5 The present
i nventi l w " o a nmethod of manufacturing a sem conductor device, and

in particul@f...!t relates to a nethod of manufacturing a thin, flexible
(having a flexible property) senm conductor device. Further, the pr esent

i nventi on rSEMICONDUETOR PVIGE AMIJMM@U}S&QBIRIN,GME’Q&QI&ME%O& is
generated between wirings fornmed on differing |ayers through insulating
films. Note that the term sem conductor device in this specification io

i ndi cates general devices BWAGKGROUND Off THE INVENFIGY sem conduct or
properti elsFle"?{]gftthh% nHorpartl cular, the present invention can be suitably
applied toin rated circuits usi ng el ements having SO (silicon on

i nsul ator) st I‘TlEtp.tE@st inventitincielagesge i roerhaokli of muamltfagtemng 8 sérofchedhcan danice,

i nsul ator, t.o acti EITB.tI’IX|I Uld crystal. displa ruct wre usi ng
thin 11 | rig il rericplfol peped o  gind e At ot it R aBect oS e
like. Thq)rb;&rrm)tdatnﬁbofntlhmldewte@ Ifurihedgi thatpresean ik et elites de\al fnethod of
containing . a.thin filmtransistor (TFT) structured us sen) uct or
SRt aing bt P RSN bR it s ot e aboit SeC ot EnaipEivgs,
conduct i \tﬁroth{QﬁﬁtIatanSfﬂ%isor Not@ fitht GRP @Gl berBicidRBBRAtdEvich ihhth§ specification
speci fication. 2. scrjiption of the Reltafﬁed Art 2o Integrated circuits

usi ng ¥ dRdinttes E%RPFarIgjjeS’SFS ehicidppstion v l%s%ﬁ?’@aﬁtﬁﬂé’f%me&y@dsfhé‘r'é‘
formed omaaftuldd Stk EREnGN SHioA TP BE skilaBH Hplis@t mRReHicd @lfcuﬂ?\ﬁklﬁg elehfenisS
possible to have |[ittle parasitic capacitance, and to have hi operation
speed, byeri@gRQIGSHiEAR OB ARRHAY) S‘FW‘EF%lrb‘f‘Ih’iCh§tﬁ|e51t°‘é’|f1§“c‘®1[éyftfy?)g"61ﬁd on an
sem condyglefodeyh ﬁe'rﬁatgmla&h'cfsm Iaﬁ cIe'vf?cI:'é plnreru\ré& Hind iRk (deULGR: 25
Structures i n which a substrate on Imtransistors (TFTs) are
formed ar(dFiligedo a@guswrmatmr@emmm@mﬁ, pﬁl@(éheshkerFttheotemttihahﬁ béavicst e) |
and a su p I reede r ( ng.:

ubst rt QGRS Rl BRQPRATHAN, 3 BFh RS () [HERIR Rine o

t he substsemic@sdudter qbrreﬁanemd ftdeasaone elenreat fiox amqltntctlqum atchthS\pire.lgs

devi ces. A t . be controlled for
each si ngcg; E&ﬁl\ﬁgé?a@gg I[%I%B gn (5)1é$§‘r]‘lrr'étal %ﬂsg{%é?sasﬁé%%?%ﬁ? substrate such as
gl ass, and therefore active matrix liquid crystal display devices have

cl ear inmag sescangio tel%eat sted in office automati on equi pnent,

t el evi si tRe hI rther active matrix EL display devices are
known zs Imuagrateﬁpﬁroofts aﬁr’rg ett:rrcbucsttmvmgesﬂ)bﬁrucmes inewhiah ISCmICEh.dL(d:t(Bph}&YS gevi ces
have a structure in i an te(# g sa dWICh V\ﬁf o

el ect r oddermedon 3R iRsu ‘trr‘?xéStc?ﬁrorngﬁ‘t‘ P 6%“‘0?%8?‘85 “C&usi héf P?Sé %" bE&

em tted. litie patagitit rdapaditdhices ind ftb diav@ Gignopdigtidnl spead,eby dbrnting saﬁtco@cmtcml | ed
for each single pixel by using a~plurality of pixel transistors, and

t her ef or d2%F 9HRFHAPS- i ear. The |evel of integration for these types of

sem conduct or GiRViyp€Sf kémicbedues &eviahle &n baﬁ,enfhmgx Miqait erystRadiggibg dévice.
capaci tance which 1 s generated between wri a_sem conduct or devi ce

| eads 250 SSUERIFSS; i v@ruah%tﬁubarreﬁéz@attleht%ﬁh?éransaﬁawt(“h"r“és)rﬁr%Epérlgd AR HSedFsed
oper at i ORwARKingCALh&lte (! Fikbisi @FY BitatioN QRBIAL)0Bnd BheiRrak ot Wehikty R@S Of
parasitic capacitance, one which is generated between wirings formed on the
same | ay @PposapgicleriEodas Etmed (Qrpesing sekstiBie) WsdAINGTLrand JuidostiEels ars igierer ent
layers t 3& QYQD bRRvdeRSHE alsRAted iid Plevaie £bf adifde pheligaih drrttmrs@tay%vrces

i ncrease t e di'stance between wirings formed on the sane |ayer becones
smal | er, Theerkege anpbed tosiha diquidecrysinlnedn beccangphied fos e single pirg b)hﬁ‘? Hdsnoved
to di Heisiled AY &lifanbfhrllli d8hsifafte 5&9%@5&36 RPIRRESE GeARPARIbANGR Refren

Wi rings orrre e sane | ayer e Integration leve W rings
on the saliwpldyagetices shayprabend 1anag»¢$garsiemereridelyay@dsm oiBge rautpgnatine qeaiPaRsint.i ¢
capaci tan ﬁgvxmhganaﬁl qﬁ{ger ated between ~ 5 wirings fornmed on different

| ayers, rou an rnsulation film contributes to an inprovenent in the
overal |l int engantthcm attixeeimaix Ehdispbyi deyivdegteoknosaviscene Fheoé semsondichiads
such as K00 KOSH! BLIANEL! bifRaf BEGKR! hARY, KRGLERSHNINERSEE! AACRLDR! neen
W rings, nd usi ng S nsul"ation avi ng ow di el ectrlc constant, 1n
order to reduce the parasitic capacitance generating between wirings forned
on different layers zo through an insul btion film However, if the
insulating filmis made thicker, then not only does it beqmwm‘mmm‘“w
difficult to forman opening porti on in the insulation fil

make a conductive connection between wirings, but there are alsmsgases in
whi ch probl ens such as conductive |layers forned by sputtering, for exanple,
breaking in the inside of the opening portion, or being unable to ensure a
suffr cr ent f| I mthr ckness WI th the re5| stance 2s therefore becom ng I arge.
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film(gate insulation film; first conductive |ayer (gate el ectrode);
second insulation film(first interlayer insulating film; second
conductive layer (first wiring); third insulation film (second interlayer
i nsul ating fi I rr) and third conductive | ayer (second w nng) If the
st r uct ure t J

PR AB L ko Bl bl clokh s, MR T SRR o
I ayer secmrttstdl n$he alectoin cuiremn mqyattg 1 rtiEuEFatmabq:rlai ichmpe cemtonied foomzhhcstnqtfe
| ayer (gate el ectrod | t|on rst i i nt rIayer i nsul ati ng
film; anﬁlxtﬂﬁbv ucf”’(,goanpgz"‘d }Ofﬁlxelpam{? satndvt\nh?rlg%%an THeR ™t hé di st ance bet ween
the first wrimge &vdl bthmt@mmdfowtmdsagy;immﬁmem;doadgeor aerwbet he ipadasd hnd

capaci tanﬁ g]eneratlp st ween t he . tWl ri r%s can be r i o The di ?tance
bet ween t REOFTPE MRS ng” YARYS HEPSLRBHd WFR iy %%t?&?f&@ e%ﬂ“‘ﬁ@ MRS 8! chse,
and pr obl eicériuaihor deyitoleafanbichggicasighat b@p@gnmdu@tslaye a6 0 FHISRinHOR hednspbed
prevented through the active |l.ayer, for exa However, even with the

sane secoPRF W A ‘trhtetﬂécqlatst‘%“ral dEeRagat teT]i“'aT’ 3k WOt YPGF toh SR he

filmfor rraatphathnt:@rmer\amn s @Endrdled bl WARhEY fdrRked®@ @etshime thRYeinapgk t he
thermal actijvation tenperature of injected m’Eurltles nust be 15 used, -and
n

the sane WHICBAS %ﬂneraefétrh%teewap@ fegntﬁs%dlsfgr lsy§rs HirRiehadnyuiatioa fi@as es

For exagple, Ak the bl 8NinkkeeMiodSs Indidsbd)GhdTBlseint@beA¥h MGrifes! BWhed on the
resistivity, but its resistance to heat is low, and it cannot be used in
the | at t eyamsalgger haspraes wmaller e shincriasing Meecparasitg Fapacitanee. ol Wisings deayi b a
porti on Ofofed¥oldiffftendifted b ETodlbd thegaaaﬁcetaettsre@%eateen WARHRSBRAA e Y
for conveni ence. However, the termwrin 20 al ways contai ne |n t he
word el ecor GuesanBelyerondiantety, throinteasatian kuelt ofowisings anedtie atrov dayar és smcze:ht |y
bei ng us ev n make
t he portazgv&&dg%{{egag? Llfe}{?nnfé&ér@ ﬁ't &?asjaerltéé% a%{? Clgggililg ?gtﬂﬂem d&)’t&'gen

pr oper Ly) wirifige fcrra]edronphﬁftrmdaxﬁs tltleuglmnclhﬂé@g)rdilrracwe@mcrntmwtlm:pr@ewme is
t he thickn n te may be nade thinner in
order to 'ﬁqﬁeso erall ]h’%g? atg%ﬁ abl e&&h@se‘ijn&{}ﬁdlugfégrﬁé\é%d i ghter. However, if the
substrate i s rEdcee aﬂalmmthatm,s stidhess making memlalmom@lntsebmh@rsandurfqteastmlgtth&jdtetan@

trouble in photolitho SS caused b LRI N subst

b g kPR Bt of Beite PERRERE i LGRS Lo D% Sonalehe e B

t r anspor t@ducenthef pdrhstis ubpatcttatoe gefictatigfthetwdemxwirirgs dioaﬂécaysn dnﬁf/tbteet wyersbe
manuf act u praovi ded t sem conduct or device. can . manuf actured on a
[T anspit Hfosh BBy E R0 i, SIEG SR of e ORI e Betofieyat! BEGn
acconpl i s idbRome rﬁ(ﬁx@bitﬂ’ﬂ?fﬁlt 36/ €dtmAsn bP@ieEdrtibR S HeaRSiRatRh MhAE bider to
substrates. Further, high speed operation of electric circuits and accurate

pr opagat i Ak cduetiys ?P“é‘FﬁH’&I@“ﬁ"éﬁ ‘ﬁ‘é‘“ﬁ%rbl"'bft}?é"dartecﬂlgor‘é‘éﬁc‘f‘ Ngietheroplemssi ti ¢
capaci t angeh W ic6Rducive eyefsXboRfle B} WaRRring " foh @RarhIE maeamg & fHeahgad of aers
through an insulation film thereby being able to use wiring materials
havi ng a IRSRINEHRAHRIL O dsing: bk, tOsﬁsléweaasS%tm%ﬁ@h tmavesmt'“b@érfeaﬁﬁfécet o be
used. Ul HEMRY b@,Fo hgldrgé/Ewn%t %SHh@ioh rn{a@th@m W w taige B € 86 tants O BtT ON
consi dered a net nanufacturlng a |Int%eV|ce on a substrate
possessi néikedinead éq @ﬁt’elﬂesﬁr@ﬂ%m% éelt‘@&téatmfan@t“aél% TR 1S dgPiPARCen N eHAdr i ng,
and then d n a
st St o s el s e | RO

thin fil mxdepleeltbxight depbrdoneepon the di¢hing cendidansathe tmhfzjdtahetesee@hblecome
substr at h V, I t dyl M
dovi ce.r PRPRAASEmEREL LA B b ok IR £ FIRHERK LERY DR B R iy
t he thsm Ye damagein m@ro‘enatm@dmh lct\flqleofstetﬁgnﬂosabéttetsemeon@cmrﬂnede and
necessary processhng,s %J% 83 r{.ﬁﬁ&l 0w Rich ANARrhnbd(Sh ln%)éxest @9 cBid c‘ﬁv&ﬁi}%ﬁ“
the thin film'device t roug e opening portion, IS or e t he
second sulsst fart @rmmgahswmxmms’ehhngbm aﬂdlat ¢age Strlllcnurtrtgeln;fg%@h@rqun&elwwingn,
the first_substrate.and an
adhesi ve |ﬁ’% %' %N%h"s 0reglo gg?ﬁgﬁﬁé& @ﬁmetcm%§?9%QQ§§E$§%Q§§ERQQm
fornmed. Ardmisnad,ithelfollovang adlest femasompphieredlly aised: pontd tuyenffirsthesulgginons
in which the thin filmdevice is not forned, and other portions are
tenporarily restrained using a material ,such as viscous adhesive material.
The second substrate can thus easily be renoved by cutting the bonded
portions. 20 The thin filmdevice is always retained on one of the
substrates if the above nethod of manufacture is used, but both substrates
are peeled off in the end. so the first substrate and the second substrate
may be thick, and substrates having sufficient strength can be used. In
addition, little substrate warping and substrate breakage devel ops,
resultlng in that the nanufacture |s easy. 25 Flams to the back surface of
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30 possible with a conventional bottomgate structure. In accordance with
one aspect of the present invention, the nethod for manufacturing a

sem conduct or device conprises the steps of: formng a thin fil mdevice on
a first substrate; bonding a second substrate to the surface of the first
substr at [ . t
substratgflﬂr(éawlﬁghﬁtﬁ% f{ ?%?c{o'nh?é&%‘éé% Fféa%h%&glgg%hag C§ Sug P%{Hrgtng an
openi ng poterlayar ﬁlsmlamwcfihnnmsetcmd tdonductive rinydaevﬁf'rre wetrg); nén'lrdomstxllaeon; fdmcond
substrate t.he s tra t bondi ng portion of
Chin 1ol assraon B Pl G BRE SR RT H AN BTt b ot Pg.  he
second subst r df ehe $trucaceds diemged v the. folloeingefiraspedictiof 14yee (pragiewinng);

i nvention, the manuf act n sem cqnduct or device c ses
e ot bt inSyET e HEver AT PP aR0 e Cahedarry o pR s dTRH R ng a
second subsflitdine fil:Q);t fRosdIrdongetiot lahe (datstclaubsad) ahied ORsuMiigah fite(rtky n
filmdevice is forped; renoving the first substrate, |eavi n% the thin film

devi ce orinteHaYes Aryling fibay: aat dird epndgtive fayen irsiouinin gl thearths AapgsTbeteerehi ng

the thin thi Fire: deNaEmdrtaé 3dco84 wiin oﬁ@@@fgi SMDBE hahSitic asfhcli McBLBkrAlngl est
one conductive |ayer contacting the thin film device through the opem ng

portion; behwecadhe WHEEE R ReeBwEdsubstrate so that the bonding portion of

the thig fil MERViigen@NskkbS &@qg&dwﬁu@sawda{h@ sk&nt QIR hecdtREl TEJ¥ONI tAY t he
second substrate. 20 In accordance with anot her aspect of the present

i nvent i orfase, ad mseblems relating fuPRLNIRAS HY e sORfeding fontrclior ¢pr & oupisRicdes
the st epstm% lﬁramﬁg@ltagetfyr@xgmélg‘ dﬁ&ve&‘eroé?/eﬁufdhrtﬁé sa%%&&f%)tv%mg%ﬁﬁ &Q

regions in thin filmdevice is forned, and regions in whi ch the
thin fil riat@be\na&eea imaterid abbrtmths@eéahaf@h@m}atmutﬁgpq@turee@ltsmf:tsmﬂenw@s of

adhesi Ve%mﬁébd ﬁqﬁ’%‘?'aﬂﬁ tfe ?1%?85&%&*&9&&( EﬁePa?urg%‘? @H&E@%p E]ne%*}ﬁuqft ISt

substrate on m devi ce s
subst ret essed, %mllthg stihe rmdmtrmls‘ czirm)del\waae borustméy Skx tnohes ahﬂsﬂaﬁat ease$ orkarng an
openi ng port| orotrteachl ng. t he th m deV| §e reta sQ .second

subst r at €*3Rd é*utstu iE 1 S 800Rged aoerfar‘é’f‘““% MFS‘?h”Vr g“‘.‘gsnr S‘?:%%e ed with
adhesi ve haatas ievmave it cahiiot de assdianioelauttdaseanot her aspect of the present

i nventi on, manuf.act uring .a sem.conduct o evi ce ses
the steps of - NSE mabaytEFFaRE . SEpBHRERATRIH Pl A it Snf PER R e,
and regi a¥iging nindhdledirotifard hidd $ephmctte orc eoriveniende. f dloweder, siepanat wiringhbiy

using at |l east two s of adhesives, and bonding a second substrate to
the tH% ‘Y?yﬁ]‘:a’étm“&éw'gf“rfgﬁ‘”@ ‘?‘%‘rqdler st substrate; renoving the first

substrate, | ea¢ini@ntifi@ot Bvicesillik® e Loe®RbEVEaSECEI Ny efilbedetl ah GiorthBIE M NY
an opening portion for reaching the thin filmdevice retained on the second

subst r at devisernddpedike 2a¢ ”l"’é%%rf’ dsmandsgA drake ithePqriaberdeyisht Watnehdishise afi n

film devig&e flexible (flexible property). The major portion of the thickness of a semiconductor

device is the thickness of its substrate, and the substrate may be made thinner in order to

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

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

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

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

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

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

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

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

wirings formed on different layers through an insulation film, thereby being able to use

3



t hrough the opening portion: and cutting the second substrate so that the
regions coated with adhesive are 1 o renoved. |In accordance w th anot her
aspect of the present invention, the nmethod for manufacturing a
sem conduct or device conprises the steps of: formng a first thin film
devi ce on one surface of a first substrate; partially bonding a thin film
a sec@ndt i t ondi thin
i s R A R e T G L
first thisedfil mdevice forned on the first substrate; renoving the first
substrate, leaving the first thin filmdevice on the second substrate;
formng an opening portion in the first thin filmdevice retained on the
second z o substrate; and CMRQ’F@F§§MNG/B\U'ﬁQN ate so that t he bondi ng
portlon of t thlnfl| second t hi the second
substrate i shfheerrl[r)weedors 1 dhe rl’?[S){\a/ r‘thCSn?n C‘t'ﬁdé%egcaorﬁlag' ulS’g "?dgtl aCt”I”Qa\fl ﬁtf t he
thin filfilnordetioe cmeeomﬂ»sttrm rpofsselsmgieufme Irasmmfcendalme andt fircapdt Betngaspect

of the pr |nven ion, or 2 manu ur| ng a,sem conduct or
Gevi co CORPRSwTE Aa0 ubaLE R Th B NGt 1 TS HPrEET FR g0 G876 oo
surface @fst gubfsira®] asdRhr at@on@atbsualel ¥ Hoanel. ngn ahit mane fthé maigreila saeand
thin filmdevice to a second substrate; bondi ng the thin filmor the second

thin filFKigePrRechdhedist srbshaiesadoha Saensk pubsEate Thfe firstr WPsRE ds £hnm
devi cgo f RiaReEY, Qhvidpané kHis tild Wesick AiflneBoh (HRRRBANBGubsi@ref | mtoﬁHﬁﬁtﬁoﬁtcﬁl
leaving the thin filmdevice on the second substrate; formng at |east one
conduct i {98 1925hiag thn thim &lm; dexice refpiged op fhgiesePrb SHbsE deéprawds e @éé‘éﬁw
substr at gocR80Hg GHdH Asnﬁnhh@ SEANEIRUBRE 5818 1 Bordih@tine i RANAENGe Qﬁttggon of
the thin film or the 7 second thin filmdevice, and the second substrate
i s r enoviBel OPHNRE PAsHEV IR EININGd.1and tisescennd ssbymteiaglso rereereing the thin film
or the secondptfyfioh! lnr*ﬂhgep\‘és%ﬁt inVEhtRACHE BRCR bW & aRN@E NEERSRBGE 2 Ohict he
present invention, the nethod for nanufacturi ng a sem conductor device
conpr 1$e®nﬂmsb$tce§1mgozfn adhesige mi aporticni ofsregiphd m Whichntlkethic élrordepige is oeff ace
of a fir bs oat i ' h,d J [
oxi ot s, SR ool Pl e BIELYANT b 3 ot e il th UPRE 5
separ at diilyn ¢pviagss ngt fatmédbasd othmpctrylpmarotenmmsy vesgainahdsihpadiatgiadstdhi n
fllmor thlnfl m, deyi ¢ t I, R ethln
1 m or PRIRERTEM Rt Feeb SREG0 1 PR HRURLR P RRRL B bt "
the f 1 r sthe bédmided pottionslevi ce forned on the first subst rate,

20 The thin film device is always retained on one of the substrates if the above method
of manufacture is used, but both substrates are peeled off in the end. so the first substrate and
the second substrate may be thick, and substrates having sufficient strength can be used. In
addition, little substrate warping and substrate breakage develops. resulting in that the
manufacture is easy.

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

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

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

opposite to a first wiring with respect to an active layer, after torming an active layer: a first
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removing the first substrate, leaving the thin filmdevice on the second
substrate; formng an opening portion in the first thin filmdevice

retai ned on the second substrate; and i s cutting the second substrate so
that a portion of the thin film or the second thin filmdevice, and the

second substr.ate.is renoved. a emyi.n nly the second substrate

| eavi ng t”ﬁg}alnﬂf’ ?ﬂfni F%?eo}nsf’%gogggga’dgﬁﬁ(ftng}"i%flﬁ% eG?’%re.gdienglﬁgﬁoéﬁﬁia%é‘édo\RPt h
anot her aspkabn Gimt(fiest pitesapt insoMend fibn), ahde se@hbedndwetivertyef @isturiring), a
sem conduct or deyi ce Co ri ses trge stezgi .of : .ég fﬁ.rrri ng a first thin film
devi ce o SHE suMPHER: Br UECRIT & PEURYIFATB, Wiitht § Mg | CRLYSIIRI2YS GFiO8R t he
thin fil mideyi aefisKimuBrioAndm aeati povsioh MnwMitA IRG; bhiadild deHeykendoes
not exist, separately by using at l|least two types of adhesives, and bondi ng
a t hi n 5 MSHagPn £1SeE@Bifd NsHRHOT ;e v§0ad (9nICEE dHET &S elestade)pd ity t he
thin fil msalatibheideaRnthidrhiyer hilimigdenibpeakonged bRatche: B8EOMEsi AR rigPstr at e

to the first thin filmdevice formed on the first substrate; renoving the
first subymedt eNojedhdh Hythisrieesifirasiont tieferm 3qtvadee @disates Rdayse somposed of
substr at @;ser_h%ﬂad&%raﬂmlc%at%tnngg@cmﬂaqegibe{,% sh@¥Eredidh, bitPa lilafSlegloli N Tilm
device retained on the second substrate; and so cutting the séc_ond
substrate so Phasitig carscitingg gonerataed betiiean fhel first wiringgad secepend wirmgfcan ke

devi ¢ .Sk j ; second
ubst 1y SRS, SECORA dudbiord, e ule tuiFiFEPHE form Anb RO ThiYe W3R, SO
accor danoeteniat havarga lesr resistancst to Gattche theredemsibe usgdvent i on, t he net hod for
manuf act uri ng sem t dev) | t he fio : Ng a
(st ehin {TRooRinERRCHE Bea (BYHE DIEIPUNERR EoREERS rBhice doip, (BF T
bondi ng stridmm. f Al thirofilna dseicoixd{drined ohithenfitke \suloseratep aad slecomadnds siistratatie;
bonding the thin . filmor the second thin filmdevice bonded.to the second
oubst r ot BORst pokng el oh e RR IRE SR ahrilh e T EPE T nbiFuE &5 *hna
S cut tibngnidved sisiag adnahdasduchbemschantval griddendaarotiemgapgridding) wath thdéid fiinn
film or the second thin filmdevice, d the second substrafe i s renoved,
and 1 emdPHG SHIRERENSDEGHEoRL BT e THe B0t 3Tt AT (P ey e Second

thin fil Bipiﬁ%d wBen [Irf:e éa?csebgdﬁm]g r%éﬂﬂ@ﬂﬂth&éf@éﬂﬂg{gs@k ﬂogtﬁecpr eWwetHtgs can
I nvention, the netho or manufacturing a,sem conductor ev] ce conpr.l ses
the st epfegore; ¥ %Qfm’ffin@ A5 1P £ HPHOTR 9965 v P e gheroLir e n TNER £ 1 1 st

subst r at ganstsdétt bitFohREBS B4R FirdtRuMdiate c4sBEint Jihibh bottdth AV GRsifNIstStorRbd
| ocations in which the thin fil mdevice does not exist, separatel gﬁgg usi ng
£

at | e&8t andigpses,igerhigl tog@tesrapsistorsfg foy8edican basSiphiaRy SIrpeisH: alNeksd hi n

film deviees thloR RROARGIRHRSIrEndiLRR Bth fierdRistrii !chﬂrantabﬁ’veslﬁ?émg thin
filmdevice bonded to the second i5 substrate to the first thin film device

formed ofPrigd ifja fyes hpwicentde gata idectigle 2apg a W& inge @sndownbigt Figt 7s & tHat a
portion g fgidin film or the second thin filmdevice, and the second
substrate is renoved, and renoving only the second substrate, |eaving the
thin filmor Frthesmewsnbly forimng f top ghse [rarsistarpngde diFd ankseratg and Bapforaringispect

Gevi ca C TR onlyWAE LBl SUE JTRICRRY et (IRLREERED O OB ERTERE
sur f ace #ffucturg casbe inistirechaféer rgmpving teyfirsiowdstrade, eravided thatthe mangfagisdend
the i stefRistr Pl FEARaR DRNER e, oRlb R bRtk ded ¥ L Wil T
or the sfocmad ot therbdtiohmsidewf the actberaled anda ghte vsBu®oah be reduced.  In addition,

impurities can be injected in a self-aligning manner using a gate electrode though it was not

30 possible with a conventional bottom éate 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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25 substrate; and cutting the first substrate, the first thin fil mdevice,
the second substrate, and the thin filmor the second thin filmdevice, so
that a portion of the first substrate, the first thin fil mdevice, the
second substrate, and the thin filmor the second thin filmdevice is
renmoved, d I second substrate, leaving the thin filmor the
second thi@lnrh ?lnf%&\s{%ﬂgg%/rﬁgg I n accordance with anot her aspect of the
present invention, remevimetthedifosuberauf datving Hg s ditinc dndec bor thedesecael
corrprlses h[ateteps of: forming a first thin filmdevice on one surface of
a first sd]bs rate; coating locations in which the thin filmdevice exists,
and | ocati ons i N whioohin® an dplaeing Iportidhni fonrdheking ehcddhés finotdeexd sdiginskpatiat el y
by usi ng at qe ﬁ;[ t WO types of adhesives, and bonding a thin filmor a
second 1 hieAPH URPEEYi%8E t 0 a second substrate: introducing a |iquid crystal
between the first tduttthgfthé scoeysuberdtocsred: o bbhding péiSibn SESE fikk Bevddtaddhe
thin fil or the second thin fllmdevlc bonded to the second s

subst r at &€ SFAE SHHSITAYG 13 KAV Y 2pd KIS IENG SCCORGSYOSFEE- thin fil m device, the

second substr gheaca@pdhntd il dholtie Mspéct t 68 R RAEN! MRnfidd, MideHieapd $& t hat
a portion of the first substrate, the first-thin filmdevice, the second

subst r at ENABKIEYTAE & HCTIpsPYe Vi SoBRHET AN Hems ofi | m device is renoved, and

renovi pg the seconctmslﬁmgtarﬂ%%,lmld@qgé B a e stdtrieef 1 | mor the second thin
film 1o device. In accofdance w th another aspect of the present invention,

the met hod for mandfoagdingra segond sbairaie helthet wriageof the foomiubbteaes on tyehigt Biss of :

form ng gyt lchiévllc@lgﬁ)\HTnEf on one face of a first substrate; partially
bondi ng a pol ari zation 'mor a polarization plate to a second ~5

substrate; bondi ng remevipgl the i frsit pubstrite] frapingt the thol &t zéaviasnopltht senmdded
to the seggnd substrate to the thin filmdevice formed on the first
substrat €, remjw ng the first substrate, leaving the thin filmdevice on

t he serond subst r atfesmigg afi @xpmmg pamioodenieachipoitei thim film 'dd:mecct reraindd drmhdevi ce
retai ned on the ses onds strat e, so_t hat

stra the )
e bondi S HoRPRERC o HaRishi s 3AF iRl AP RESDRE 4Bt B3 Kl usP e
and the skougdthewpshingbpertios; andmoved, and renoving only the second
substrate, |leaving t | ari zation fi ol ar.i za 25 I'n
Socor dance w th ance e e Feedl kS Pe so PaChe borHBERHaR %! Rl Rt Re,
manuf act wntd fige RcSRIMuBSIRGIBramhodkey dkre@OMAg et céldaubdieps of . formng a thin
filmdevice on one face of a first substrate; artlall .bondi n
pol ariZati on ;}PI ?HCBFd%BCGde‘m iPahFy RspACh Y {5 QP‘?@HOHHC tSgtt 8753‘?8 B8ndi ng
the pol arm:zr@ﬂcaﬂmfIalganwonalht@omb@ewxapm@trrz-Jsaépeobonded to the second
substrate to the th|n film.device fornmed on the first substrate; renoving

the first substrat dOTMHBGYHHY M deYiss op 3 fshShsUf€e on the second substrate;

form ng at |east onrgasdpioht Mewhidl &fe @ fiRCddvidens biBadid ©RiohetivARE ON
the t t) second substrafe; and cutting the second substrate so that the

bondi ng pbt thinAlyrdevice w)avtaﬁorrﬁ%ﬁ iSBRRTFLElY Y Wing HdeisbIae typst Pbadlissivee andnd

the secondngibsldeadm dubstrfORVEE sudRd of BN NSty oB Bhi GLHO Mehn TR REE,
| eaving the polarization filmor the polarization plate. s In accordance

W th anotlﬁ‘élfmaé,pect of the present invention, the nethod for manufacturing
a sem conduct or de‘férﬁ@vlﬁgrmé'fﬁ*ﬁssutbgt?até,t %Q%ngfthe thin film device on the second

substrate;
forming an opening portion for reaching the thin film device retained on the
30 second substrate; and
cutting the second substrate so that the regions coated with adhesive are
removed.
In accordance with another aspect of the present invention. the method tor

manufacturing a semiconductor device comprises the steps of:
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formng a thin filmdevice on one face of a first substrate; coating

| ocations in which the thin fil mdevice exists, and | ocations in which the
thin filmdevice does not exist, separately by using at |east two types of
adhesi ves, and io bonding a polarization filmor a polarization plate to a

second subst rate; bonding.the l.ar i, zat.i | mor_ the polari.zatio | at e
bonded to the secoffd! I%B%f(f”ét‘%%f%b%t 65f‘ﬂl’r]'lmf oyisp delPrped-fgf peglo st irst
substrat gie thianiivi ﬂ@/l(fehl@ ri‘ot lf@rmeaué):@hxra&npby lusiay iab gabthevot dypes b6 ddmedesi 6l on

t he second substrat e; formng an opening portion . in the thin film device

r et ai ned W‘Q%S%%%%S%%Qméf}’ém iR ge s f‘i”ﬁ‘@d phiredBSHBS st rat e so t hat

a portion of the pRhRKingalteOfirsf ishmira® tH8nP M tHiE AP ReBLAlG, N cbie
second substrate is renoved, and renoving only the second substrate,

| eavi n§ $UPEUYHSI ari zation fi Imor the pol ari zation plate. 20 In accordance
wi th anot her aspectforlﬁfngtaiﬂeoﬂeﬁﬁlﬁ%trtldmfb?%dcgﬂfg tEJ‘ﬁn%‘lrﬁQm%chretE?Q&Bﬁ‘%eur' ng

a seni conduct or devi ce conpri ses t he st eps O formn | m devi ce
on one fspsendpubgtratey ad forbEer2Atleast @mmm@ctln@clamrcmgtap%ng/\/rhecthmtﬂnlen tdévige film

devi ce efﬁ'ﬁ%ﬁ,th%}gnin Lidgad N Which the thin filmdevice does not exist,
separate y u5|ng Ieast two types of adhesives, and 2s bonding a

pol ari zation fil mawting gl secopdisiltralsl sa hat dha r@@@n@bamﬁbmth&td@wb@ncﬁ ng
the pol a“rf) atgon filmor the polarization plate bonded to the second
substrate to the thin filmdevice fornmed on the first substrate; renoving
the first sub@t retoedance awitimganotfer t #vpectf of thegwecet onvenken, s éeomettisubgor at e;
so form ng tumgé %}ngon%or}dugtl ve |l a el tggstghe thin fil mdevice retained

on the secon d" cOtsS ecom € sec cPfsubstrate so that a portion

of the polarizati (mnﬁmgmflrﬂrthmrfﬂmpmkrae oz @h¢ eurfaot af efirsambstrie; second
substrate is renoved t he substrate

onl ecand t he
o ar | oation 11 1 graa R BosiRR b RFEb ¥ stcdha Hi A RHER I eond SRYeE
anot hes aspect of Hdaingr@s efiih ﬁlwenthemcoﬁmmmﬁmoﬂvfcerboﬂmwfoamteuretm a

sem conduct or de Q sest rmng a thin filmdevice on
one. sur 1Dy it fire iRE B EPee o) Af M Lt PR ode on the thin Tiim
device; s partial | ¥mboingditRd fitst SEEBRAEE, SabmprtBE Eirdt Ohihhnt Bdvitcel o MReCiRYd e
formed on the first substrate, and; renoving the first substrate, |eaving

the t hi SYp¥3sdevi ce on the second
forming an opening portion in the first thin film device retained on the second

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

cutting the second substrate so that the bonding portion of the thin film, or the
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substrate; form ng an opening portion in the thin filmdevice retained on
the second ~o0 substrate; cutting the second substrate so that the bonding
portion of the thin filmdevice and the second substrate is renoved, and
renovi ng the second substrate; and formng and overlapping a plurality of
thin filmdeyj {%8m 1 he in fil gew ce obtaiped in accordance wth the
pr ecedi ng*°s? 5 FERS ﬁ@ thEeSeEEUPHERLS IS EMARY: BRC FeSnavieg Q) thengca

el ect r odesub@rdBdeAng e IOEIREY 0k sthRdith Mihidwcdevi ces conductive. In
accordance with another aspect of the present invention, the nmethod for
manuf act uri ng @ &e5ordaaRel Lttt r QT casPedinpt itie Presat drpEonf ther ghathadg far ¢ hi n
film devi Gen@ii@fg SinfidsRuebr @evﬁde”c%ﬁp%‘s'&stﬁé atgyoff ormng an el ectrode on
the thin filmdevice; 20 partially bonding a second substrate to the thin
film device forned feAmiNEE fﬂﬂr@ﬂ f@mb@wapeow BHFEE AL fiesybisrae; substrate,

| eaving the thin fidomiieefordhn WikmSREMA FHRRVIR Sisid ALY | PRAUNG
portion in the thin filmdevice retained on the secon strate, and
form ng athe dadiimateeicecioduaet axdst seperatel by gsing ahleastdwortpprs, of cdhesivey, aride
second s t t, in filmdevice and

t he secoﬁg}%{ gﬁ?%ﬁg% rstggrr(gl\?gg% H%jeg%ttélgged:%%ge&ggétgnd substrate; and
form ng and over | appndggdhglthin llint gr g sebdnd fhid Aind eleivice dohdagimot the sedind fi |l m
devi ce, ob t eps, and meking the

el et r BiouBHBRE e BRE B A Betd IophBSPBRTEH MRAIERY T Govi cos
conductive. |n accoedaviog the tfirsamdishrete, dspeet thof thimdilipr ésért on nientéod, the
nmet hod for rpaatuf acturing a sem conductor device conprises the steps of:
form ng a P?nn fil mdevice on one surface of a first Substrate; form ng an
el ectrode on the tHomihghiogeningportid in the dadtithg flimaRtico Agained whiteReddnd t hi n
filmdevi CE exi st and locations in which the thin filmdevice does not

exi st ¥ eelaﬁ} by using at |east two types of adhesives, and bonding a

secondl-_subst rate t uiti@ th&kécohd lsibsgiel fethhiod FBdioRdf ttRe tin fisth, SIS se@ing;
removi ng the first substrate, leaving the thin filmdevice on the second 5

subst r at ¢Pinf B 46y1%n 2phehg ﬁ@coﬁérst”lbétfﬁt? AS 'HBOYS; AR i TFRPUEGI YUY 1Bt aF508d on

the secongpsitals idadin@ith St filRdol he s@BRPNEL BPALVial e so that a portion of the
thin filmdevice and the second substrate is renoved, and renoving the

second subst r 4B eaccapanso Wit AVAGCR RISl AispiPRGer PIVGREQT t e omethRi nfari | m

devi ces frﬁﬁﬁﬂchﬁmtgrys@mfldolnah&i@rvde@ﬁ:eQgﬁaﬁh&@@hé defdGgor dance with the preceding
steps, and naking the el ectrodes forned on the top and an el ectrode forned

on the2®ot t om of t emting & fist thin fimideese ewprrruriagaof a first substrate;
coating locations in which the thin film device exists, and locations in which

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

manufacturing a semiconductor device comprises the steps of:
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In accordance with another aspect of the present invention, the nethod for
manuf acturing a sem conduct or device conprises the steps of: i5 formng a
thin filmdevice on one surface of a first substrate; form ng an el ectrode
on the thin filmdevice; coating |ocations in which the thin filmdevice

exi sts, and locatiqQns .in he thin fil mdevic oes not exi st,
separately by usi ngo’gﬁmﬁggﬁhﬁt%(lghpfﬁ‘élge ot O'éeost‘l‘étg %tg" ISHPREHSi ng a second
substrate to the tfpiamailwbﬂhcﬁﬁght‘rﬁnfxﬁﬁm?ﬁls&ﬁndhﬁﬁnfllnﬁ 8évicdbstseadd; suBQrate;
removing the first str aving the thin fijlmdevice on the secaond

substrate; forning bﬁﬂ ‘8§éﬁ‘? Hﬁ“ 1t proffeisheandethimiiie deYiRs dandedetor Bt sesed on

the secondositabstonid Brst dfifnd BEViAfoRthed SPGE fieSuisaRCdULEId ve | ayer, form ng an
el ectrode; cutting the second substrate so that the bonding Eortl on of the

thin filmdevice 25YBiRg tihcertyiberas pethabihe bprdipgperien of HWd ndiBy Phiet he

second subsdndah®; filaNgbvi@r BAdGe A0HnA\LEBILARIE AdnéveR! M{d%;nfoymgfonhhthe sbddnt
devices fromthe thin fil mdevice obtai ned i n accordance with the pr ecedi ng

steps, anfHbsils Kgvingéhethichiliperdle sesppbthinfiln feviccop and bottom of the thin

film devices qgnmesltdax@e with 3G6@AEJaRGR: Wit hheaBRLORT iReREH @ hWioBr g3eNnt
invention, the nmethod for 30 manufacturing a sem conductor device conprises

t he step@@ﬂfacf%mmaﬁgmeﬁoﬂw%?r demica compmsed éheistaps 6fi one surface of a first
substrgte; form nggdmf ?ﬁ?s@ﬁﬁﬁ’ﬁﬂﬂd@ﬂ?e {)d 5r§a LsubBdbefl £:00 Aeykes: partially

bonding a thin filmor second evi ce having an openi ng portion
to a second substr av@ingdpcdtionsrimyhih tiopthm fign dovitd erists,rndHecationsirf which or

t he seco evi eaft artlall nd e thin filmor
t he secoE@F &’ﬁn f11 P‘r’rﬁ@%gé'%sc%oqteéls sraetclgntgl S SPPW%E)WgS op ag}ﬁ’swfc %landf ilm
or the sebomhdgbhhmftﬂmlomndeaundetnbcﬁuhdceldvxt:@tothCQEicxubsirawbstrate to the first

thin filmdevice for d n i rst substr S renoyv the first
substrate, |eavi ng% nggli’ {h”f ﬁ‘ifhﬁ 7 gt & moﬁluhr{ 8<% E%%’c?d tﬁb&‘f e8¢
subst r@at enbstiarento mige: st b pefilimde vikar foindsd dnthé hm fubsghtetdndn fil m device
retained on the second cutti ngq@lg)strsecon subst.r atF SO thP}mthe bondi ng

portion of the thi quying ﬁjile ey ate so that a portion of the thin 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

9



1o second thin filmdevice, and the second substrate is renoved, and

renmovi ng only the second substrate, |leaving the thin filmor the second
thin filmdevice; and form ng and overlapping a plurality of thin film
devices fromthe thin filmdevice obtained in accordance with the preceding

steps, and making the el ectrodes formed on the top and bottom of the thin
film deviheebincidladetiedoesinot pxisty seraraleln O¥ Uringrht 4576t Wer tyagpeladhssives,end

present boyERd A Bt fildh 6r ARICBRAIHIPHINTBEMEAG aUEEdNE s@bss@ conduct or devi ce
conprises the steps of: fornmng a first thin filmdevice on one surface of

a first substrate; MGAMiRE2diquEl @ystalobrawens hpdirgtithig il pevieq fommadendbe

partial | yirdpangiRe and hé thih! film, Br @e%%&&ﬂdthtuh'fﬂnfaévmed%\éh@&i W BQoRD
opening 20 portion, to a second substrate; or form ng an opening portion in

the t hpnsylisiratecad he second thin filmdevice after partially bonding the
thin filmor the s f?ﬁ@thfe {gﬂbktf%t@!‘%}{é gl%t tin oﬁ@ﬁ@,”ﬂe% fl 5@ ErateL 9RE N9
I'l'm on e

the thin film or t secon evi ce to the second Substrate
to the ftheghintfilimorf ihlcmﬁdwh thim filor desdcegno thee afporten afubs tfirsitsebst, tiendisst ng

the fir S hu??xl?rﬁtcfe%cg thees%&WSUtth?at% : efn%t th«t: 'i'h ﬁ ffl%n & ?1 Sﬁ&)%dotrl]lfl} P? Sd%\c;‘l%c';]qs

substrate; formng an opening portion in-t

r et ai nedrmwhearwecmdlrxgubstsccamé substdtef dramingghathih édmt orothe secmnduhlml filen | ayer
to for (%1, Iectrode cutting the second substrate so that the bonding
portlo ‘he thin film or the 30 second thin filmdevice, and the second
substrate is rnemomdlancandlthemmlhangaspnctty of htke sp:-re:mnd isudnsibnatle, rhehod rfgr t he
thlnfllmoftthe sec ‘HE{;' evice c%rn‘ing and overl apping a

pl ural i t PABHFACHTE Fqn?'hc Ft(‘i’égevf'?eo‘fﬂ"f%léesttﬁ? ﬁte?slq m devi ce obtained in
accordance with th@narrxg@adinrfgnﬁdeem,on@ﬁdfdwkfdﬂgrst hﬂ)s&htect rodes for med on
the top and bottom of hg%gl n filmdevices conducti.ve,

accordance with anRi ) aoPOIf‘ﬂ@“BFefélghlm|an9%lﬁf‘?3(5‘|?“ Plﬁ‘é‘f P?ef‘h?f&lorfdor

manuf agt yibksigle;a sem conduct or devi ce conprises the steps of: form ng a
first thin filmdevice on one surface of a first substrate; form ng

el ectrode on the f9qnding the Rolarizatiaseliimeer ths RofHIZAtiRn PlgteaRanged 19 fhempw the

thin filgudemt cPmeXiis fitm detide fRmRE bRER firkt swhdul; the thin filmdevice does
not exist, separately by using at |east two types of adhesives, and bonding

athin film or a SBOBHE thej Hrst sHbati@ieyileayinghdigi ep dHmofersngnpetsesmd to a
second sypgtyate; or coating locations in which the thin filmdevice
exists, and locations in which the thin filmdevice does not exist,
separatel y by usi rfgrmaing| asagpeningopariipedn dfe diérh&idm\dsyice gefabicth anthe second

substrate; and
cutting the second substrate so that the bonding portion of the polarization
film, or the polarization plate, and the second substrate is removed, and removing only the
second substrate, leaving the polarization film or the polarization plate.
25 In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one face of a first substrate;
partially bonding a polarization film or a polarization plate to a second
substrate;
30 bonding the polarization film or the polarization plate bonded to the second
substrate to the thin film device formed on the first substrate;
removing the first substrate, leaving the thin film device on the second
substrate;

forming at least one conductive layer on the thin film device retained on the
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to opening portion in the thin filmor the second thin filmdevice after
bonding the thin filmor the second thin filmdevice to the 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
substrateg; j e first substrate, leaving the first thin filmdevice
on the sgeé:glﬁ]ogg%\gfr%%batsntgrate; formng an opening portion in the first thin
fil mdevice retai nedtimgnthchecset aridtratalyet thatt the bouding griidreos ee opudarszabied r at e
so that ortion of. the thin film_ or the second thin filmdevice and the
R A T AR S SRS R o

| eavi ng tdeend subktrdte,| leavidg thh@okmecoivd filiiar thid patardenscglateand f or m ng and

over | appi ng algpl ural i té/ of . t hi nhfi | m devi CES fromthe thin gi | m devi ce
obtai ned in alcSFPANEES WHR LHERSs, AP HB 'BF HESCNL HRV IR N NG HRSRYEEPY odes
formed omatulfecttudps asudhiberiduersr aévitd@niptises the ktepdeyi ces conductive. In
accordance w th anot her aﬁpect f.the pfr;rgarscen i.nvention, the nmethod for 2s

manuf acturing a s B8dderdH [EENOBHHE & %f‘fﬁ‘lé‘ﬂ%sfrétﬁ's of: forming a
first thin film dedatify WeaBHR if WHiae e Qhindilhi deStceSthsd had &cafietsth Rehi@n

el ectrode on the first thin filmdevice; coat i—n(I:; | ocations in which the
thin filthedapifie dsvicsidoes IRHETigc SPREHALY PH USIFE @h 1aapie Moy pest 9f adheravasc andioess
not  ex} SkondfRRAIMBalo PRIk St B godfizdiRaPlard W ke¥RRSuB{r.adhesi ves, and so
bonding a thin film or a second thin filmdevice, having an opening
portion, to a secdadigybe palagizatign flgner A nobaEaliomalafenbanded o theeseepnich fil m
devi ce extipfdte (AR uli Bith 480Ee Fdimblibh ihel it ubldfiid, | m device does not exist,
separately by using at least two types of adhesives to form an opening
portion in the thimmpiing) de filse sslestroted ledving fliel thinldilincdeva¢ed en thonsgcony t he
thin fi I%g};t .he second thin filmdevice to the second substrate; 15

bondi ng €@ 1Hin filmor the second thin filmdevice bonded to the second
substrate to the ffonsingtdn opehidgnpatévn ¢e theothie dilmordevive refaimst muthstseadret,

removi ng e first substrate, leaving the first thin fil mdevice on the
second ssdlﬁ))gfart%itag? s formng an opening portion in the first thin film

devi ce retai ned orcutting the cesothd substatcatcethaamgoftionmfnbe adlatizmon fome or the
conduct i ve | ayer f orm,an el ectrode; tti ng t he second sulbs rate so that
jo aﬁ?, n} oved n nt

e, cu
a porti ot YA S R Rl e N o b E M R VR oY ® (%% cond
subst r at sabitsatd, eeitpdhe poldrizaeion Vila@r diel poldrizeticgdand substrate, | eaving the
thin filmor the second thin filmdevice, and io form ng and overl apping a
pluraff ty of PhASFOIART dEUR CRIOUEF GiFPEReoh Hih FTFR ABGPEE oHEamedted) foT
accor danggnifddubtidghesepfi @RI SARRDmMpABL thadttpdft he el ectrodes formed on

the top and bottom of the t Ei n C{qi ] m devi ges tcaf)rﬁduc ive. In accordance with
anot her aspect of PHRNGALLAAm;devich O gRC fach et $HSHYRSYUS: nanuf acturing a

sem conduct or devieetiOIREHESn WWhechSthe Bisin @fim debict @kidisNgndlotAtions fih wiighevi ce
on a first substrate; bonding the surface of the first substrate on which

t he t hi nih¢ thimfdm\deyice does gotadsts pparatelt B Hsi8g B ieps{itwo types of adhesives, and

25 bonding a polarization film or a polarization plate to a second substrate:
bonding the polarization film or the polarization plate bonded to the second
substrate to the thin film device formed on the first substrate;
removing the first substrate, leaving the thin film device on the second
substrate; .
30 forming at least one conductive layer on the thin film device retained on the
second substrate; and
cutting the second substrate so that a portion of the polarization film. or the
polarization plate. and the second substrate is removed. and removing only the second

substrate, leaving the polarization film or the polarization plate.
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renoving the first substrate; and form ng an opening portion in the thin
filmdevice retained on the second zo substrate. In accordance w th anot her
aspect of the present invention, the nmethod for manufacturing a

sem conductor device conprises the steps of: formng a thin filmdevice on
a first substiatgeofandl Rt hEomb 8GR Ar e pldskit iRERT ahE QRmeli &R the
thin filmdevice is 2s formed to a second subsStrate; renoving the first
subst r at @angfgturiae dispigicandycserdevisn eompiigaidiciste@s bliyer in the thin film
device retai ned on el fign SEGANFIRUBRLY G fne W ACFAHANGE N anot her aspect
of the present invention, the sem conductor device 30 conprises a

sem conduct or f or médmorg ameleaigdk an dre thin fAm deetceve | ayer, wherein: at | east
one conductive |ayer._.i d.abay a el,ow . the active |ayer. using a
mat er | gl capabl e OE gr\f\nl‘lﬁ%ts?@g% %gec§n§§%§?t§?%¥h§"¥gp fﬂrlbo% ce Hrme codlrtagilésé with
anot her astpeeate, afd;t he present invention, the thin filmtransistor conprises

3 gate i nsulating FeSh hasdcibdEtt fRutE e L E HrE E bacToma fiodht e
i nsul ati egbstraden performing inmpurity addition, using the gate electrode as
fo the active 5 | adFingf Qgeu e a0RIar HaVhAGE PeSraraioe: pb Hodtondual
to or ibesshstth@p ~~0C. I n accordance with another aspect of the present

i nvention, the sem conductor devjce conprises a.senm conductor forned on an

i nsul ator as an acfytas fheyerondsybsiratesioigat the bendinggporiien af the dip fbmdeyiss: a

pi xel el ggd thed€sondQuistiald i rdnhdvidll tdnaneh&tifg the QB bsthic; &y active layer; a
gate insulating fil mcontacti n[g the active layer; and a gate el ectrode
ap

contacting the gat Ermirgpngt pyfylappingia plulipy plgthém At cdesiges frophiheadin fn | ayer
from t heggatEomhiged fn%@or%hﬁj&;wiﬂﬂthgB%@&iﬁ@gtﬁﬂg‘?ﬁﬁd’ RBing O GroBEYREALSon

bet ween a pi xel electrode fornmed between pair of “is polarization filmns,

and t he Hispespraretledrodedermed ogéld baitom efiibe diin Bin devieesicorductivan | n

accor dance wi i) ARGhARE ARRCGhoRlr WIRPIESEE! plelby®Ithl EHlion! NFe SEGRGTGHC! OF
device conprises a sem conductor fornmed on an insulator as an active |ayer,
conpr i si ngnufaguengas¢migbngiotondeviet ¢amprised g steps othi n fi |l m transi st or
conposed of : an ac}] . m;?'cét' i Id ipng film a gate
insulating film co%({rglgﬁ aﬁtéﬁ{ llgrpac I vdgqﬂgslé'frf%créz)&lé ﬁgﬁglétt%ya{eéf ectrode
contacting the gatformmgdnat¢argdé on the thintfimrddvicetsul ating fil mcontacting the
gate electrode; 25 a.passivation film.contacti he third insul ati film
2Tt PR el ctri caPtty o femaRia 6 eotd RO Ry MinrF Akt fosk o e e
openi ng gawstraten formed in the third insulating filmand in the gate
insulating film a pixel electrode forned.in the surface opposite that in
whi ch the gate el e®f10YE gbfe ﬁﬁé Sgﬁﬁtfa\%quﬁlﬁ ”?cs%?%rflr;rlgﬁ;de‘gfigé’ﬁ i &5PAt i on
filmforgmdirstont acti ng the pi xel el ectrode; an opposing electrode fornmed in
one pol arization filmof the pair of polarizi films; liquid crystal
between the pixel (OB BhEPertes RRREoRdbyaG ik HEmpd e hoa Hanerrd ms,
and the apRestNGdgbesihs adeast afélcohductive layer to form an electrode;

cutting the second substrate so that the bonding portion of the thin film device

and the second substrate is removed, and removing the second substrate; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
30 the top and bottom of the thin film devices conductive.
In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one surface of a first substrate;

forming an electrode on the thin film device;
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a sealant forned between the first insulating filmand the pair of
polarizing films. BRI EF DESCRI PTI ON OF THE DRAWNGS 5 I n the acconpanyi ng
drawings: Figs. A to 1D are diagranms showi ng an enbodi nrent node of the
present invention; Figs. 2A and 2B are diagrans show ng an enbodi nent node
of the present inventjon: Figs. 3A.to, 3C.are dj agrans,  show ng. an.enmbodi nent
mode of the present O HRINFHEHD ”f—'iwéléc% tﬁﬁg};ﬂ&?ﬁé’%@g “H K P Y C%Wé’\ﬁﬁ“ﬁ& 4
enbodi menhe mddilafdevive doeeaendxidinieparhicDNby bigs at BAstand tHiEsastadiésags a4l
showi ng gn enbodi nent de of the present invention, Fig. 6 is a diagram
showi ng A ERBAdF TRt Brhs Ha Hmadaike PR BRINERISTa9A (o0 7F aro

di agrams showi ng ane@yanpl e dirs@putsiiredidaeint @F hhe fphesdnde bAVEAtseEihd

Figs. 8A to SD are diagrams show ng an exanple of an enbodi nent of the
present> 8§ &Ent i on; Figs. 9A to 9D are diagranms showing an exanpl e of an

enbodi ment of the ppesiARtan dpeaiti Mo ildfhe MR dbOfce 3E@indl 3G AETe&HaW NY
an exanpl e of an enbodi nent of the present invention; 20 Figs. 11A and 11B

are di agrs#B¥ra8iowi ng an exanpl e of an enbodi nent of the present invention;

Fig. 12 is a di agr a:sgauwt 0&oad sesaaR! S Rl APorRERedkieMmin ffm UBRPLAP AL
invention; Fig. 13 is a diagram show ng-an exanpl e of an enbodi nent of the

present isAGRNGtsHBYIralds gamovEd AndgemaCng He sefaagsabriraihand ng an exanpl e of an
enbodi fgent of the F?Bx%?iﬁ%%gﬁg%x{%ﬂ?g‘? furdTit 99t iR AN EevIaB B8 ol 785 "i’ig‘fﬁ.

show ng an exanple of a i ment” of the present Invention; Fig. 16 is a
di agr am glewiste abtaimed éxx agpordaned with therpsengiimasteps fangd makpiease plectreree faringd onFi gs.
17A to 17 endLAgf d i - i t he present
SO inventt{%of?fl,iJ f—llgés. e%eftggﬁ%%%a@gb mgrﬁ’%%ﬂ%&%%@%@gﬁ%‘% of an

embodi ment of Inheccprdesentwitmveotheorspdel g¥. thed present1 §Deatian, dihagmatieds Fowi ng
an eX.arrpln?an%acﬁur}@m%gﬁ%%ct&fdew& cgrthr?s%nEh | ERp g on |8 Figs. 20A to ZQC
are di agrans showrng an exanpl € of "an enbodi ment of the present invention;
Fig. 25 is a di agr domshgutiigfign dexengl eneclirface enifadi subsitataf t he present

invention; Fig. 22_is.a diagram show n exanpl e of an enbodi ment of the
present invention; &TEga0 %gdfogegn eatgﬁafﬂf"s‘fféf\'/ﬁeng an exanpl e of an

embodi ment of the posgRibediidve it whith thd én fild Aeiioe xitisaind Idta@haBwWEREW Ng
an active tri L di sg(leﬁaé(ﬁdevi ce manufact ured usi t he pr

. In pr.esent
nvent i orbe finyfil Seyice 06 tos exish SHOATFRY DSt fL/E35HATD XPOEPE ARIESIEY 4avi ce
manuf act WoRding & isb@nt REbAHRIE MHe thiAMERLdeORRe fértheliodl thefrst subatrgle;agr am show ng
an active matrix EL displ agegdevi ce manuf act ured usi n?mt he, presen

§ | t
i nvent3%n; Fig. 27 "$Royng)ithydissh Whsifptngleatingxhspghia Bim 5 vissooRithe iEc8f ¢ he
present ispyemtd on; and Figs. 28A to 28F are diagrans show ng exanpl es of

el ectroni c devices. 15 ‘ o o ‘ _
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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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS ( Enbodi ment node 1] 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 becorres a thin filmdevice 102) is

manuf act yr on,_a TET for ub tr s afi bsirate,
| evel i ngh!‘fri i fgsichg erbBargalgiy néﬁF ?}hecheC? ({EWE)E r%v’zfeégé@hd
substrat&coxﬁcﬁﬁmgﬁtg | A ) A supportl ng rraterl al 104 is prepared as a second

substrate, and a l’IZ I m 107 is attached, b esive. Note
that an exanpl e o!‘ob PEHE 5 ‘ﬁ é\h‘ﬂ ey ee nglﬂmz@v\ﬁaﬂ%gv&o Heeseqarl

separ at edupsirdte S@WirdI eHie mxAraea@mﬁmwoAtﬁleQ%stQ@Bd&tet he outside of the thin
filmdevice 102 when joining the first substrate and_the second substrate,
as stated the bel GRMO%Rg Bf Tisxuasipee. Y6 the fiastyhiacldis daderedt tis rend

t enpor arddpyirdt@st rai ns the polarization film dur| ng a period up until the
supporting material 104 is renoved. (See Fig. A pol arization film may
al so be joi ned to PHBINES)OPFHBE PRIUAN 1‘0@16cfvgr‘h’tnl"fém'r@7 icsgetpigedan ithersesuisist r at e
101, of g@euwrse, and be bonded to the supporting material |04 bonded. In
Fig. 1C, an adhesive is coated on the fringe of the leveling film 103
fornmed over the TRPttingrthesecond sillsyate a0 ehat gip hoﬁﬁ'@eg)ﬁrtt%e)ftﬂhﬁ irf filmmod éhei ce
102. f p i on

ahi choy rigeo) B Bl o land R USRI EA; bmanER BEd [ AR Gl e scithe
bonded. sPhsirdt¢, ﬁ@t‘/l@}b@tfmaflbnpsthth@@ndefnmﬁléddbycadnét hod such as back t ~)
grindi ng or , i fe I i 102.
(sce Fig. 1 D) 1 Aomragnd ek RELSMGATIG ol QeliPla'ton b 4R £

pr epar eddeas:ea)bsaurmdpelacaomdztnhewhtbmmmred:@dygrst@t z{ddernztmmmthfa |elentrdrms|fcmeld(b21, and
wet etchin rinding. A pixel electrode 108 is

f or med %X?OPP dbﬁ[t hlf(rft-:ﬁeft?1 Hle%'lv%:c Sg ?‘et ained on the 5 supporting

mat erial 104.In( Se@rdange \Qwh)dnémeﬂpqspedt ngf eheegiresente idvk@tiog diet achied ta t he
pol ari zat i on film2112 arad I i&glid crystals 109 re encl osed using a seal ant
111. ( SEBAEFuryE 4 sepjigomndpgias deyies g Es?ﬁ%pﬁ?ﬂ g material may be prepared
to support the polfafhiaghifiedt thihlfith HE2ie 6@66c duhRcPpof Afitszalbsedqtef i | m flexes. In

Fig. 3A, the substrate is cut at |ocations_for detaching the adhesive A 105
inthe i o outsidef BTI“‘Pﬁé“PWFﬁﬁOqﬂlanﬂ‘%EWg’é”&W? devigyi ons coated by the

adhesive A 105 ar %ah&'l‘l?‘b%ﬂdﬂﬂ% aGHint i1R0 or b ReoABYhiAHIN de@RY] NGidLd QRaingoat ed
by the viscous adhesive as the adhesive Bl106 (see Fig. 3B), and the

suppo?t i RGHGR iR AissFondRbItERG: QR drEHNE prsaRenRg Porgen yn I&wsfém ilghaudiesecmdvi ce

can t hUS[hf?lefllgﬁ ¥efcd b Ipirdldllt Yodoldlf@XthB It in R{IRPET M)secd?ﬁcjtﬁlnt RinhRe¥ice aNdhemade
i ghter weight by manuf acturlng in a state in which it is fixed to a

subst r atsécongfgbgiiaters | astly renmoving the substrate. Note that an exanpl e

relating to an actaomng%é &mnlmﬂw&dmers%é&rﬁl mm 8Rh AvideWhoR&ed © HPALLREr €,
and therefore the PO arization Imis joined to the surface after renoval
1

f rom t hesubsite lodhelirspiye fitm ﬁ@lmﬁn?%@l e igrd seisire€t i ve, a filmfor surface
proteglion, a fil %@éwﬁggaogm Emaaezaie%i]g'me ﬁ&@' i Gildn! &%l&aa%ffhm@éo\ﬁd

conbi ned and used I ment nod nanu acturing method of
present substeatd;i on i s expl ai ned sinply regarding a semi conductor device

using a thin filmgransistor(TEDion HGe BRLARH U RETainda SRER $B%nd

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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utilizing a cross sectional diagramof one thin filmtransistor and
wirings, but it can also be applied to an integrated circuit using a
pluraiity of transistors, of course. 2s An etching stopper 1102, which wll
be later utilized when renoving a first substrate 1101 is formed on the
first substrate 1101. A trgnsistor is structured by .a | ower portion

i nsul ation fi I/ AFeHance, “él?l |a\r/’8thFaféPeCil 4‘@0|%?§§Qd inyention; o e c BISHIREL &' such

as sili cofanufacgfing al semidoatii@6r debiocdhBhses alkiéps@at e el ectrode 1106 forned
on the etching stopper | 102. A first interlayer insulating film 1107 is

formed, an openi ng PEHES BHTE GHn il dRYiRgOR pRe SaléftaF‘?/‘éf aiys| %\’;‘Péﬁ‘at? 104 is formed,
and a first Wi ri ng fdrkiBg hiSelt@FTRGnlthd @Ot fith 8RR Ng portion. A second
interlayer insulation fiilm21 109 is forned iSee Fig. 4A.) A second
substrdte 1110 is KeHoedosBiophd whichdbethér fitmeevireéxigh. aiklosytioss iswhishr at e
1101 ovenpavhif hiA deticd dbéd m1dK%k: Cs%pzlr§tef J’Tﬁﬁmg hRadt Itk Sty YRS LERLR L LAY and
t he etching stopper 1102 are renoved an openi ng portion for reaching

t he act i \pendiagarthin film,4o1 & s¢cepgrdlein f(ltueéevae havipg an openiyg |pprtjog, Hoe setaady's
n.ecessar tgs(t)ra OBF&} Qﬁ %cﬁﬂb&g&n%&ﬁ&p Etl"pﬂ:l'%%}'l dQUitce @xétklzmdqbl&hoﬁssm%vtmgt {h' de
filmmy be prépare Pn the | owest ayer of the transistor and use

st opper Itlyinfémfdsrice ﬂgewmt cxist sepragattladly . usihgse beosid wai types gpf md_lleilvcpmfaotuang the
active | . i on

i1 m i SFing BoRHAT HUGHRERIN BEyRRE 8 i Tum LT Hsr AR MM EE 2

bet ween tiesebomdsthinvilei dtguctem&mdoxtdtwbsmnd wiring 111l thr ough t he actl ve
| ayer in this case L. 0 rtio 89 only
a portion for ali gnﬂedrjﬁlg?}?ec ‘g%é‘ﬁ oqatﬁd ??10%8 t}' @n}”l%%vusze ?/Gbe o téehﬁ%wtng

di rect | y subdratzhe vier firsethirofilm Sevuxsﬁd;m@ipﬁﬂhﬂgrspmﬂstrﬁms are formed fromthe
top and the bottomw th t tru ure o0 present ~o0 jnventi an
therefore it is easeg}mtvdng H'\ﬁnf Ph! %ﬁ&tﬂ&?‘f‘(}%ﬁ?of:\rﬁé 7 G ‘%ulf’f ﬁ’@rtge WP Rgs
are farsnmegbsahicer formng the active |layer, and therefore wrings having | ow
heat resistance can be used. An active Ia¥er ?ate insulating film

gate el ectrode, a fqrFdRE MhPREDIDARAQHE Hhe FShS’“P fiffdeycy fefagte%wthﬁ@ecoad
second i giwghayer insulating film a second wiring, and the second i 5
wiring for a conventional structure are shown at the sane tinme in Fig.

for conparison. Nof#tipgaie secprg sufsiatage thatspefHen o1 51 thiblny ey dhe sehopd ngs
1155 andghd Sfinfli8vies, Ot BRCEBAS sBbstitd isNBSndMal C Bndén&\hg &InBC e ¢@bohy
connected to the thin filmtransistor shown in the flgures heére. If the

st r uct2@r eukstratenlsayipg therthini fpegitthoseconrd thisy filpsdaticegandecond wiring 1158 is in
a zo |ocation den%&&@ﬁ@t%%ﬁﬁ rtyﬁiﬁraty bibfin ARCISREOMInY ! Hth FAS 1 S
close to the first wring 4, 5 el arasitic capacitance al so
becomes Heyigreobtgined ﬁeaccortdhecegeéfom piiceding Stmsmﬁayakpe theoplpsrpdpsformed on
Iocatlonlgeg %&pmg%“{8§ﬁ5ﬂﬂﬁﬁ”ﬁg§a&%%°$ vor nmay be formed in the |ocation
denot ed py ref erence numera i as a first wiring. In this case, the

di stance to alf iaceqrdevicei mythl 26thére gepvels of hibet preg@t | imventivar thprmsthod hier

di st ange r ﬂPﬂ wrings is the thickness
of thgﬁsg@@ﬁ%@@ﬁpéQ?mLkB&%ﬁﬁ%Feﬁgé s%?ﬁm%ﬁ%?ﬁg conventional structure,
and it becones theﬁnmmm;mﬁdtmhtﬁkmésmanﬁnnheUKmmeﬁapmﬁmubnmknsulat|on film
and the first integl tin e _manuf acturing method of
the present i nventfcgfr:jrtlly g]%’eqe&rr?ge e efH 1rrtlefshg5 c%Plcte’he | ower portion

i nsul ati on film ancbzmlng 1bgakishs mn\tvhalch sheethin ﬁnlsrutiammgusfts | ad dbcacions imewlsiclo | s

| arger t th gsS of th d.inter er at| The

of f sct i vaR i R BT 3G siif APRERET: v e REn MR RS PR aB8Gs e
i ncr easedonding atthia flar, asid second g ifil@nzeicehhatng sn gm@paﬁobetovmmom ri ngs
formed in different |ayers can ce .usin manuf act yrin

ot hod 0P EHE OGRS 1A aRTS b PRIk Am LT “PRAabasan SRS s 1
t he condufi K deBE B6dsi R ckist, @q;gthtetltaey uBing eleb g twd lypes bf AdhRsilys t&lfﬁmh ¥n

maki ng the insulation filns t hi cker, done conventiaonally, there are no
g ¢ B

such pr oBPEHRS BRTAN ithikepnHy e fo‘hﬁé?fﬁf'% Sevienatggrhaadig thq il fr
Furt her, Heh@8cotdthigtttiedevite WhtHee¥ntisogsragr € formed in portions bel ow the
active layer are the sane as ~.vith conventional structures, but the
wirings are forned after formng the active layer, and s therefore wring
mat eri al s having | ow heat resistance can be used. Low resistance w nngs
whi ch could not be used due to their |low thermal resistance can therefore
be used. (Enbodi nents] [Enbodi nent 1] 1o An exanple of applying a nmethod of
manuf acturing a sem conductor device of the present invention to an active
matrix liquid crystal display device is shown here. Note that only one

pi xel portion of a liquid crystal display device is shown in the figures
because Iocatlons at mhlch adhe5|ves are used separately, seal ant

o, . T r B [ o I Y 1



In addition, substrates having an insulation filmfornmed on their surfaces,
such as a silicon substrate, a netallic substrate, or a stainless steel
substrate, can also be used. 20 An etching stopper 401 is formed next for
renoval of the first substrate 400. A material having a selectivity which
is sufficiently large with respect to the first substrate is used for the
etching stopper 401ondinguiae tthinsfils ot Heeserand génl i demisefionded substsesens! 400,
and a sildeqmdidhé B¢t tih MR A BIrRmbNLE HRGES: sBbstrbfe; 10 1000 nm (typi cal Iy
bet ween 100 and 500 nm) 1s formed on the etching stopper 401 in this

embodi ment. zs A firempvingghd &irdt snbstiatemles@dgithe fignt Weid fom ddveceetrc Hiersgeatdopper
401 fronuﬁb&&ugo 1000 nmthick (typically 300 to 500 nmthick) silicon
oxide film Further, a silicon oxynitride filmmy al so be used.
Subsequently, a 10 foonib@@nmpeiihg pértianor fledirst thierfilmofedice rgprinkd bmtl{easacond

anor phous_si.licon tilm 4 i.n_thi bodi nent.) s forned by a known film
formati onsurﬁ%es@tfaﬁ% n%gérflﬁ}'eg %geafsp?nsetcoﬁ(rjfgcgllg g?ﬁygrntoff%ﬁmmgr}lﬂﬁc.tr%t e that, in
addition to the anouphguthe sédandanbdtiatengo diat aportjphafshe diip dilind os ehgi secorduct or
filmsuch, as_anorphous silicon germaniumfilm can gl so be used as the

aror phoud" Go R GG 3PS 11T AEeoRSoRFREh CEB i 1ai CHMEPR WOV e YT 1| ne
fst r UCZI Ur%ubﬁra@a’,g@b&iglthm&lri]ﬁﬁlﬁlh GMCEédoﬁa A filh d(&jhié@ agdrbodi ment) is then

ormed in accordance with the technique recorded i.n Japanese 2 .Pat ent
Appl i cttion Lai d- opefiiRg ang orsugmrg Dl e tm."lﬂ&bﬁ%‘gg‘é yom- fio tiwai que
recor ded deRict BBtadlea\f aBRt@Rte vith FdWadingfstdpk ymdahdkidodht eRclisded Gorthea@hal yst
el emrent (one elenent, or a plurality of elenents, selected fromthe group
consistiﬁbeEPaﬁﬂ@?ﬁ??(%Hﬁéhmfﬂgﬁ#WﬁﬁfﬂﬁP“@PW; | ead, palladium iron, and
copper, typicahl yeBidak&d IwikiPranBiRMOIshY o ey Hr@bhtl ZRkh@bh, MMM method for
crystallizing an anorphous silicon film Specifically, heat treatment is
per f or medNAnY g iNgrASCIVCORAIERr dNice Camansesthelientoht is retained in the
surfacg of the anvrfm}fga%ih'ﬁmrae;ibwaahrﬁgﬁﬂwa&hangl ng the amor phous
silicon filmto a crystalline silicon film The technique recorded in
Enbodi ment 1 of thdoadivgehpaudare ofsthedust substrdi¢ onewbioldithe Hiin dflmt dryvigsr Esent
i nventio %g i.gue recorded in 1o Enbodi nent 2 of the patent may
al so be gge _‘&%E§3t%§9ﬂ%?ﬁb|e crystalline silicon filns and

pol ycrystal |l i ne si Iremoving tHerfgstznbstmtmarnd ned with the termcrystalline
silicon film and that. e cr alline. spliconcfilmformed in thi

enbodi nent is a si If?%%ﬂé I Iorﬁeﬁla ipr?émgnr i/nsthgl tﬁﬁlogr%greylé:g.rg%lnf%gﬂgtﬁe ?i%%oé’ﬁdi ng
upon tdve sabwart of hydrogen contained in the anmorphous silicon film it is
preferable to.performdehydrogenation pr ssin y.heat treatnept .at 400
Do 1 8806 1 ot tssaranes it M9GTE aBfhr o iRn g end iNetier o CcBRias nisy
hydr ogen manufacatrimglactmidonteger, deaivd colprisep éref siepsiofig crystal | i zati on.

Further, other nethod .of A ﬁﬁ&géturiﬁg hhg qﬁﬁr hous silicon film such as
sputtering or evapo?al'fef™ PEE® He2 tEed S H¥Wever, it is preferable to
sufficiently reduc®ochdipgrthéd Yurgdcestnths fEstCdubatFat® Xy geliicknet it fidgedeve@nisai ned
within the film 20 A kpnown techni que may be used on the anorphous silicon

fil m 293 1Enedde yseemd SEOLRL | i ne silicon film (polysilicon film or

pol ycrystal line sih&ﬁ@ﬂn%hkqhgégaﬁmkigmi emtted froma |laser (hereafter
referred to as laser light) is irradiated to the anorphous silicon film 403
in this enbodi nent RIRGRHHcaHLNECPRAULIVG yesin the dRinflilyferies refatpsd onrihg.

7C.) A pylsRdelibsateon type or continuous em ssion type exciner |aser may be
used as the laser, and a 2s continuous em ssion argon | aser may al so_be
used. Al ter natl® ¢eqoydance, wihcanatar arReehohithe, Pressat INEHIPIH e semicondestordsdicEour t h
har monyoC BhpAtksNseYidReRE (me@bnNdr KYPabRA8EAn H@fweahfa, RBed$ed: 1ehdl one

addi tion, tﬁe beam shape of the laser light nay be a linear shape

(i ncl udi wgndustye daygr ihfarmsh apew) apd balope EheapyiiE d2yes waipe.a materiplegapable of| j ght
emtted fy: ] nleferred to as lanp light) may al so so be
irradiatgggggﬂghggggﬁﬁﬁaﬁgLygﬁotﬁé | aser |ight (hereafter referred to as

| anp anneal i ndj .actaadanck ivgitit amathartaspect o6 theapicsanp BgoHomghe thinlfdgemanisisigs or
an infrar : n 4 L ght. ... C erform ng

t her mal 5?%@%%%?%%9?%ﬁ§gﬂ??ﬁgﬁ§g§h§b§§gﬁgbhﬁggﬁPéiPg fgéﬁbﬁﬁf' light is
referred to as an optical annealing process. The optical annealing process
is 23 performed at a hi gh processing ?enperature for a short time, and
therefore the thermal process can be perforned effectively and at high

t hroughput for cases in which a substrate having | ow resistance to heat,
such as a glass substrate, is used. O course, the aimis to perform

anneal ing, and therefore furnace annealing (thermal annealing) can al so be
s perfornmed by using an electric furnace as a substitute. Laser annealing
is perfornmed in this enbodi nent using |ight froma pul se em ssion exciner

S - o, o N o



io ml/cnm2 (typically between 350 and 400 nJ/cm ). Along with the conplete
crystallization of any anorphous regi ons renmai ning after thernal
crystallization, |aser annealing performed at the above conditions has an
effect of lowering faults or the like in the crystalline regions already
crystallized. This process can. therefore also be referred to as a process
for inproving the ct$Xdt BFyiping Glimen thgaclenp¥ednduct or i5 film by optica
anneal i ng, and a prpgessledtyde PheEtd@sAaNRifAN; | zati on of the sem conductor
film It is also possible to obtain these tf\l/pes of effects by optim zing
the | anp anneal i ng REGWEPIRAMBUNIK 2BdigpRsingdhs gasrlagmde gsemagkicphg
subsequent i npurity, aggid bPMhe kide foﬁ{)&ﬂ@ tR€%hte WledildBe, Ok XB t&pLdi NG 1B hiGRN
filma404. (See Fig. 7D.) The protective fil'm405 is formed using a 20

si | i cons oryadi esingiempieriph haginga retistprasrio bsat deuaf 1a on ledbamy0aCt hi ckness from
100 to 200 ri njy(REAHSHRR REINEGHHel 3R AOHreldR jichon, TS RTQREELbYGidd M
405 is fornmed sélthat thé crystal%?ne s??P%oﬁ #{fﬁfﬁb4 ifgﬁg% d%?e@?%%
exposed to@mpristessenidanduptgr farped pr gn addiator ehan zatigte layen ceppriting: make del i cat e
t enperature control i o uently, an inpurity el enent which

i nparts p-type con&uﬁfﬁ@iﬁlﬁtﬁﬁgﬁﬁ’er 25 referred to as a p-type inpurity)
i s added through thepipeletestbidese fil m 40~. Typically a periodic table

groupl 3 el enent, usuall v ron. or qgalli ~can _be used. as the p-t. .

Pipur 18 et emont . hiti S AE08sB BRbhistale; cF effeohie Ao Bhifg fim
process) doataoting the ctiveribyen] dndraggatehedecilode tdmashgkid gacl inadaingitine t hat boron
is added here by ion doping in whjich a plas i s excited using di borane
(B~H~) without sepdr&fi"&if° ecﬁﬂé%bela thveﬁﬁ%qrg’i%’f’h’?‘FgﬁtF efcﬁtr%‘g&%’so nass
separation is perfanpgosii@seafodeour se al so be used. A p-type inpurity
region (a) 406 containyng a p-type inpurity elepment (boron in this .

enbodi nent) at a SR (1D pebfecn, d OBy efﬁ%fedesr}amﬁﬂs}ve%wet@zﬁi BAT 19}

bet weers $oldrizhtion filkikg asKih@oppdsaipsdi&cii@e;i s formed by this process. (See Fig.
7D.) Next, after renoving tﬁe protective film40~, unnecessary portions of
the crystalline 2~t2sealap§pRhn fi|mare renoved, thereby formng an

i sl and- shape sem cqpdueh@fiod filgn (hereafter referred to as an active | ayer)
407. (See Fig. 7E.) A gate insulation film408 is fornmed, covering the
actwe |ayer 4(Inpccqrépnec pig anpthey aspret of icePTIRELITYPRER- HieI SHNLDBAYIY d5%IF or med
havi ng a dhiprikaesenéontlcthPiodB HiMin REREBE AlInYachvd 1O &Qnsér%irﬂg.w nm A
silicon oxynitride filmis formed having a thickness of 80 nm by plasma CVD
usi ng MCO and Si Ha agirdwolerieationdilms; Al t hough not shown in the figures, a
two |ayer |aminationfih! MudlihiRgstemoBldy bEe (¥ Whifiaving &nta@angg;rae%ésto_f 50
nm and tantalum (Ta) having a t |_ckne§)s of 3~0 nmis used as a date W ring
409. ( Sednsulajinggfiln); Trpategaselatng ifiyy epmyacting shdactivsr lawer: ppdaa ghtegtlectiagdyer 1o
conducti v L) it 1S preferable to use a two |ayer or a three | ayer

| am nat i gnn%lhllu{rg t&lgg%teﬁ%glélzlgg%ﬁ’ Note that an el enment selected fromthe
group consi sting ofa thiachirahlaring filar) contdctiag thergateTlgctrodnl ybdenum (M), tungsten

(W, chromum (Cr), and sili.con (S r.an.alloy filmof a conbination of
the abBve-mentioned Pé‘f’%%%ﬁf‘sfﬁ‘(‘tc?‘é‘f‘%tgigﬁfy?e QHHI%SPW%{{ Itl(l)nﬁ‘ or an Mb-Ta alloy) 15

can be used as the agairiagwieciricglly Marectedito ¢rch yipe filmpransistgr dlr@mpanin opening

(phosphorous in thjs odi.nent) i.s added.in a.se|lf. al.jgning manner wth

t he gatelvfwvwﬁnﬂ néggguﬁé§W2m%§g§nﬁP 9’%§3Te?ﬁ8hgﬂ%bl 'on process is

regul ated so that phpixpheleonsdel formdded the safface toppesite njauy id whichgklenggta) 410
thus forned at a concentratio typically from1x10' to SxI O 8 atons/cni,
mor e typggﬁppéaﬂggﬁégﬁwéﬁfﬁmfgﬁ&ﬁﬁd 3x1018 atons/cnB) which is from5 to 10
times gger t han hh@lr(ibiltjﬁg(m ﬁmpﬁﬂﬂé% addtwingdﬂqﬂx@yletdn@a;halnnel dopi ng
process. resi st nmas is for , .an n-type i. ity element .
(phosphorous | n t hi®8 BRHWRE ﬂ‘éﬁ?jﬂe'%m‘ﬁﬂél‘éﬂr,‘e%fﬁ ‘%Hg‘ﬁﬂ["g‘/ﬁétk‘ler?ﬁﬁro?f’?la‘f@agon
(b) 412 qpmkai ning a high concentration of phosphorous is fornmed. (See Fig.
8C.) lon doping using.phosghine (PH:%¥is erfornmed z5 here (ion )

i npl antation may al&BidhErsHBiss BEtEEN F PEGHrodanp A RebKEantEabdin9t of
phosphor QYagarizthgt g, £RAhOSpdosing @lecfréddd X 102 to | x 10" "' atoms/cm-
(typically between 2x 10- and ~xl 0z atons/cnB). Further, phosphorous and
boron whi ch have been added in the pre%gous process are al ready contai ned
inregions in which the n-type inpurity region (b) 412 is formed, but 30
phosphorous is added at a sufficiently high concentration here, and

t herefore one need not consider the influence of phosphorous and boron

al ready added by the prior steps.



After renoving the resist mask 411, a third insulation film414 is forned.
(See Fig. 8D.) An insulation filmcontaining silicon, specifically a
silicon nitride film a silicon oxide film a silicon oxynitride film or a
| am nation filmof a conbination of these filnms, may be 25 formed with a
t hi ckness of 600 nmto 1. ?F~tn1as the third |nsulabgon filma414. A |.,um
thick silicon oxyn@ﬂ??@%t WﬁqPWWFﬁngkhﬁFFB§EH“@%ﬁ AOA 4B§ BRI Of RiapiBingy 50
atom c% fimsformed in this enbodi nent using plasma CvD with Si H4, N20, and
NH, as raw material gasses. A heat treatnent process is perforned next in
order to activate the n-type and p-type s inpurity el enents added at their
respective concentrati ongr(fGepr5tfip BN oF Ktk BRAGERGE$an be performed by
furnace anneal ing, |aser annealing, or raptd thermal annealing (RTA). The
activats on prdedsqcenpraygdmvdnger e by furnace anneal i ng. The heat
treatment pro S r 0 650C
preferably bet%? V\%e%tAZ%gﬁalfﬁéd&%%gr&%%Hg% gﬂa%grrcg%tg Ilﬂr @@%&gﬁfﬂhg‘gg& tn

hours at 550CFigso2Ated Btaxd Gjiegramb elmewing artselubcpdmmemtymcaldfrtlza mgscmhmvamtmnphous
silicon film @@jckel i i re wn by
the arrow at &?éss!%ct)?% "1};6{11(!I RS %&o&@? d%% Fpsédég)fgdtfrpe CFP t’%elr%ed) in
the n-type i mbigsi ¢4 and;gB(am dibgrad Bhayong an ﬂnbrgjtmerirtrrgdfdemﬁmtmantsreat ingentioh;
Bﬂgf}grr]rgrrqguiaﬁs%de%\,\%&%{l%gﬁ ar O(itaegrgrﬁs t“?lg%% &Rb cp SR Imode dfgh {asenbmventto% a
phosphor ous, &gl 6dsa diagfanr deulitg artdmdaodnmntodabfma p@efsextth&vemabﬁa,l yst eI enment
in a channel regign 4 becpnes | ss .than or 10" a HB
(proteranly | S8 IRA T EHEITD SRTLE AN SLHROE iy Coupeny I pgsen
catal yst igleatient is segregated in a high concentration in a regron whi ch
beconmes a getteri e for. the catal yst elenent th urit
Pogton (b) a1 oPRan 55 etilidstap St on £ ETGe B cruaim iR ot i By

el ements exlestign;t here at a concentration 20 greater than or equal to 5x10'8
at ons/ cnB (typrcally from1x10'9 to 5x20° atons/cm ). In addition, heat
treatment is pePf ofredThireA REAPE SRS 2B XaBRIctY aﬂs@eoﬂarerrt of hey preptr s i n
an at nosgiehgocont ai ni ng between 3 and 100% hydrogen, thereby performng a
hydr ogenati on_process on the active layer. This process is one of
terninating d&HESI 104 (hbHaIgre diagraes shawias s exareie phyeembggi RYRrSJenPIRFInEh i s
thernally‘ggﬁ&ted Pl asma 2s hydrogenation (using hydrogen which is excited
by a plasma) may al so be perfornmed as anot her neans of hydr ogenati on. An
openi re por ti Gigs415Afand {HAche dipgeansoshovang egisAmaldol adreaibedinessit of the t he
TF T (se nd source and drain wirings 416 are fornmed. (See Fig.
9B.) Fur?ﬁfhglnﬁfﬁgﬁgh not shown in the figures, in this enbodi nent, the
wirings are tRied? sydngranshovinganssahplaiohat probodinERL the prbjeshingention; nm Ti
film a 300 n I t.ai ] f or med
in successi on%llspuzm{g%ryn S%&\&g |eg%)rgnlgreu %{J%@%ﬂﬁ%&% Fsé%{n nglirrﬁ g film

or a silicon &gsnid4Aiaded@ aﬂerﬂmgarhsshmdngraxexaatplaottm clkbeimegfofltie prosd0 nm
(typically between 200 and 300 nm) as a passivation filmd4l7. (See Fig.

9C.) B a]ﬁﬁ ?bcessrng is perforned earlier than filmformation in this 2G
enbodi nent usiFipg. a5gamdcdIB are)idingramsdsiogeng anaxampletbf alNldmbadihdnnefl th&ke,
and heat treatnent rocessing is performed after the filmformation.

Hydr ogen® 5?8?f%ﬁm89£thrs preprocess is supplied throughout the third
insulation fiFp 4444 cBygrptarshawmgrag chample bf eaémBrtimen df|theSpr8§eat mverttime film
quality of the, passjvati | m 417 is inprove

hydr ogen adde§‘¥ofﬁ‘ue‘) Hﬁr)?rd ideramsthosying 12? Fample 8‘? i "tfgleqsd"tlf)rﬁtaé&? B\%‘?ﬂ si de,
and t hyer eéfvengord; he activation | ayer can be effectrvely hydrogenated

For mi ng. the. PRSI Db FUAIF AR fRiaroms Bisi G5 ShpHenr Gt (PR REH o i o

per f or meghveptiont to 12 hours at 300 to 450C in an at nosphere contai ni ng

bet ween 3 and 100% hydr o Al ternatively, a io simlar effect can also be
obt ai ned by uglgﬁg }(;sh(ﬂgﬁsﬁcﬁléﬁjé‘ﬁaﬂ%“g@?&ﬂ&lﬁof HsemRAIgANt 9| the PHES Yrade
froman qr@amée resin is then formed having a thickness of approximtely 1
,umas a Ievelrng film (See Fig. 9C.) Materials such as polyim de,

acr ylic, polyam de, polyimde am de, and BCB (benzocycl obutene) can be used
as the organi c resin. The follow ng can be given as advantages of using an
organic resin i s film the filmformation nmethod is sinple; the dielectric
constant is low, and therefore the parasitic capacitance is |ow, and there
is superior |levelness. Note that organic resin filnms other than those

stat ed above, such as organic Si0 conpounds, can also be used. A thernal

pol ymeri zation type polyimde is used here, and it is forned by firing at
300C after appl | catr on . to the substrate 20 A second substrate 419 |s

AN " o r " 1




The first substrate 400 is then cut away using neans such as back grinding
or CMP, with the thin filmdevice retained on the second substrate 419.
(See Fig. 10B.) A quartz s substrate is used as the first substrate 400,
and a nitride filmis used as the etching stopper 401 in this enbodi nent,
and thereforeg nal
Fomovas means Rore {HATC iy el ShRY e h Rl B o BB B psor
when pat ti&enii¢ny usi ng wet etching, and that these portions can be used as
liquid crysta A i , I E r 401
made from a n!Fg? FE%I ‘?%ﬁﬁ%tgl\r{rlaséggﬁ%%%g&gggl ;5@%@\@/@ (Esﬁllggte oy &?ge%é%gg’% 1onet chi ng
in this enbodFigedis abdiagxpmrﬁhngiqg@mtelxamphwf ﬁml:mbddlmemtofnhm prhﬂznf inverttion;
insulation film 402 in ctrode,. and. a pi xel
el ect r dde 4238 21 Gy hiladShet Peg™ SunPf ot o EpPodienoulis B8RRI e
formed by usi Bigsa 2dpans PaCente cigngetind isk@wing| m faotivec asesx i BL Whsptdy alevice
transm ssi on: tggﬁ‘liqgid cg¥stal di splay device is forned, and by using a
met al | i ¢ PPPRFPEA using LRGREEen [IVGRH 2 reflection type liquid crysta

di spl ay devi ceigd. $5fi9i tRgranfstidwangs i saivermmdtipE L digpldyddsiaeshalufbngBd ayingdevi ce
is formed here, and therefore a 110 nmthick indiumoxide and tin oxide
(17O fil IvngUPWEHmBy sputtering. Further, there is a method of form ng
the camduct i veig 080eE HiagranDyhdwAly SPHEER i B adigplay ddvit@smabl@aciredugng 9B
when an openi ng portion for reaching the etching stopper 401 is 20 forned
in porti GKPHEREAVERIQA: t he active | ayer when opening the opening portion
415 for reachipgothes éﬁg'faﬁ?stfmﬂn%£xiibihn{;ﬁélbﬂ)ﬂ§erﬁtﬁod‘hh@nt-5ﬂ_hé ﬁ}esl:e'ngmv%lonl f

this method is used, portions other than the active |ayer are made
conducti 9&d and therefore the aperture ratio of the pixel drops, but the

pi xel electr Oﬁfgs‘b%% OIRFRG: M H@?ﬂ%mg@{(ﬁfbmg lesat;fte@Hgmc'ag\tllcc%hom in the
figures, an orientation fil formed USIA) 2s polyimde film a rubbing
process is perfornmed, and the liquid crystal nDIecuIes are given a certain,
fixed pre-ti]t ioha RADBSCRNABN B0 19RPPREAGRESTIIRBBIGERTS then for med
on a polarizati and these are jolned USIng a sealing materia
spacers,[EmUMﬁmemhmxélﬂboth not shown in the figures) in accordance wth a

2 soal ant 427 PEIES of RrhBE S s ME pi R QG oA PLk B0 S e ™! 19

shleldlnga%mﬁnnmnumheepmhamdnahgﬁg tAhmFﬂQZCJf the |nC|dence direction for
light is that_of forma f | m whi ch

i,ght.. 1., E
bogondt a1 oEorsh i B getirt I beoate® s B uTiRE e 180 HBuRnE i 14 o 402
f or caseSFInfovhawdn blBtrhteghll whai A8nGEbsthateeCIA Wvelisg Ifilig 1032 makknewwaddedqui d

crystal terlals e used for .the |iquj | s. Note that one nore
support i éeHﬁtaeﬁ”irf&Feé E‘P?%ng’éeﬁoﬂg @"é%tﬁd éﬁﬁgtgiég 419 may 28 al so be
prepared for Aas‘éxfﬁomﬂg whitGtal 1108 ipprepirtd ad h@ftohulqﬁbqérzﬁ wad ppolaivhtn fild ters
and shiehglng f sQ be formed when sary i.n thebgﬁgosin

pol ari zatYor #i aFPﬁd@)G axlﬂgk‘tsw as N iRt AR CEIEP ef 0“‘}5‘ gt Shic g@ebgf t he

adhesiyeadidbived SreGidbd sdPatarelp@d EHMIShhONALE atesivier Y05 6oME Bebesidea 4R
remai n, and therefore the second substrate 419 5 is peeled off, and a thin,

i ght welhghfilmrdegiee B2 whepiigigingaibe st shbate 2y e sfcops Spskyicaay platedithe
conpl et epelbweshdiin®dhdstR B 108 @4l tistdiRAdhA Ve XA RRNRrAfly Restru@b kit folHFhadn
di splay device in which a driver circuit is integrated and nmanufactured
t oget her filgp gpringvepsrioguipgingl! {hstsyppattingmaigriglePp dereqovedy t(Ree RgnlBact uri ng

met hod of 't heApE)&§§ﬂitt10h WENHBNalkS b%hR)\Méd' 3 fHeOtevditng Fiind- 103320\}0? @c dfragr am 1
OShOV\ﬂn?aStaeater a source silgna line driver circuit a gate
o

02
si gnaBo| fos@atden sdptrate A@Liof cages andihel b@ndaﬁ;&,q he surposfreedtemial 4§+ aotdeféel
portion 1301 E‘{) f ?@ nﬁ'ﬂe&#@st@e id EltedSHPBE tRAG offtht Eve MY Bl 205 8GR over

substrate is Irst substrate 1s renoved, and liquid crystals
are |ntrﬂ@dﬂ%ﬂﬁvhmqmléﬂehyﬁtﬁmthh@@bdﬁb@dlﬁ@gﬁ@haiﬂé%yndasf@eéhuﬁﬂﬁﬁthe
liquid cgy I d I Y i 0,42 1S
st ruct ur SHg of it Sepditis kel FLghGhicH RELREREh IR, dldolfulind
circuit m&ﬁZPbanmmthebqakd siThn kst Isipreragris Vieen reinoeed by 3 30BhodTHnsh pis oatk
portion 1301 is an n-channel TFT, and the driver circuits fornmed in the
peri phery are structured by CMOS circuiids as basic el enments. The source
signal line driver circuit 1302 and the gate signal line driver circuit
1303 are connected to an FPC (flexible printed circuit) 1305 by using a
connection wring 1304, and signals fromexternal driver circuits are 20
received. A cross sectional diagramof Fig. 12 cut along the line A-A is
shown in Fig. 13. Liquid crystals 1403, surrounded by a polarization film
1401, an opposing el ectrode 1402, and a seal ant 1404, are bel ow a pi xel
electrode 1405 connected to a plxel TFT 1406. The I|qU|d crystals 1403 are

o - - ——p—— o m g e o o, o ~




(Embodi nent 2] An exanple of a three dinensional package in which thin film
devi ces forned using the present invention are overlapped is expl ai ned
sinply in this enbodi nent using figures. Up through the processes of Fig.
9Cis simlar to Enbodinment 1, and therefore an 29 expl anati on of those
portions is omtted. Fig. 14A is a state nearly identical to Fig. 9A but

t he sour cgrirakim oir GMP, wWar¢hygex4po6ng sheesarfeedelthe thiefdbydel me idRg Eiee dligcilr. pde

900. Not et . . i stors:ar I ] ion d portions
comvron’: ST SH A S0 8 € A R Bl S0 Q0 e SRR 0
An openi ngf thothin 6hm 8évicd $07, andredt didneg pafudmbehtths echofignatiinighe conducti ve
connection can,be e W,t he .e|l ectrode 0.,. e Fig. B.) .The adhesi ve
290 art e ot ARGt NokIS St AGT TR 380 pnif B8 Gl Mg PEe TS
but t hes palppsitiagtmaerifli 102, | §Sev0Figh@@e)s SAR YopplsIee clecgodel 40 )s ddehed to the

Phe i ko ealofbld 113 aRGERG ity e afd 5% A% AhE Lhce Coenflho™

openi ng pIR.j i Notd that heMabré Buppdtidghiniephlahgy B¢ pRIPALeaab istighoki dhepoliriaghvance
.in a position corresponding to fhe opening portion 90l. The surface of the
first subSft htenseE fgﬁpmpgwopﬁamﬂﬁx >filmdevice is formed, and the second
substrate 419,marig. HOngedubtiatdistdie atdba®inY Gorddachtg hbadhsfeoMs 08Ghesd ve
421 in Fig. 15A, Sinmilar to Embodinent |, the first substrate 400 and the
et chi n§° sPupfest he thig fdm; dsviceifige dRegipnspaierd by thordhesive s $otraemevsditiye
first insyphidde derddyl MR140avidNoRRs @bAEd HPUR: V8% uk 2dhQWIEM. thAaBRS R Vidfdeon
film903 and a fifth insulation film904 are forned with covering the

el ect r odelsg0Eie. Hhdanghthe sernofingiprteid 06 iremevedr hees By Ihht the conductive
connection tohe: : : : i I I, may
be fornmed usi r?g&gmg(%rﬁ?%%ﬁgﬁilt&?%ggm%‘giblg%“%gqgﬂbiﬁ?gé@@?ggﬁpﬁ%’ Hc‘)l? Erlahs?lgrl%lr’i con
oxyni t ri ceadfmadn leghtes wekght ky awausttupiog 50a state SO hinh it istiixed ¢ad bybsiietesmdrPy200
and 30 i mk 0 asgi Lo i 417, i . The. fifth
sl afs anph Pty e yloRipen RUERROR, thadbif tdaftly RTARATR tpain fidfic
Enbodi nendryslgl dismay depicovs diesvi dere] hmd) thesciove| the goldpigatng Almpriot@oed wettfei | m
The stat e of Fi: 28 1Ssd Y5 LARENRS BY.DSLGAMNG. LS, REReESSessEhruon
here. The 58Cond sGbSiate 419°1 8"t fen r%rmvéaupt())y he&ame et hdd " as that
of Enbodisuefate @btettiond affllnraalaistiypaofing inetetifli andfthe kdewi feey donrbined aoy used.
processi ng up through this point are manufactured, and conductive
connections are nade between el ectrodes by using a conductive paste 906. |If
t he thio [Endbodideent e@de af € t hen overl apped and joined, a seni conduct or

devi ce packaged in three dinensigons is conplete. (See Fig..16.) Lar.ge
Capaci ty sl s Etting TPBRT i S LVE GG 1S GgHEeP S il
recent yesmscondidort f&icOusitid 4 tiAtil@Nraadistbe CIAMqUERe Eafladabibe Bedi ifBNSk Gpal
packaging are in the spotlight. Semc ndtuctor devices that are packaged in
three di H&Ingiscressesdy Jlagen ahpre, e Hifg AR HENEHhPUpH SER 5O N eps
nor e CoNplpBied fofantif@gRic@%@0LIt LENLAbIuRitY 8f timSiord\ot &oukdtat the joined thin
filmdevices are shown in Fig. 16 w th conductive connections _nade through
the sotf ce and*HFiahiAesEEPENSUSs WhiTR WilioA 1467 tHIPFREPB fay nastirsgpyistpte
connect i oN910fs MHADSH TRY fid? subs@h@01 108, MAdeansisferhodirimntd 3} AAosepipeRREuUCt or

device using thin filmtransistors (TFTs) which use sem conductor_ 5 thin
filns f oriPikEtSN T | HEUPRCSEYS HYPT B @Eness olay s5raicordugiop Sehedsiliepmt /i s
erbod e, DRURid Al 1014 BUODE RE0RE BOEARISY HORCKIL Bopplippansl ot o
porti nd wrings 1s show I . lgures in. . Xpl al .

posi ti ondirst @testayemnishulpdng fith 1487 tinberecdetnertning peiHgs faneFaghinadty veiveayer,
bl i ot To eI RRE, AP Bl OPin LB Is (R FREER (ACHRRMS oriER. Shso be
transi st oeeendintepaysr sslation§im AL @ srformegusse Fgstbst rat e can be used as a
nsul ation 1 1o eaiiRietaLd Fhontft B30 LA, oCHPSHE S S RANBRRR 01
metallic (Brﬂbwh'rcataehindﬂrradfszﬁ@iinfmd.siheﬁts’t subisgate di @] arslahe alchinglsmppeetl02An
etching stopper 2402 is formed next for.r val _of A ubst rate
2401 A Tt e R pR PR B e SRR Y v Bt DR ey B
respect to the first substrate is ~s used for the etching stopper 2402. A
quartz substrate is used as the first slibstrate 2401, and a nitride film
having a thickness of 10 to 1000 nm (typically between 100 and 500 nn) is
formed as the etching stopper 2402 in this enbodinment. A |lower portion
insulation film2403 is formed on the etching stopper 2402 froma 10 to 100
nmthick (typically 300 to 500 nmthick) silicon oxide film Further, a
silicon 20 oxynitride filmnmay al so be used. Subsequently, a 10 to 100 nm
thi ck amor phous sem conductor film (an anorphous silicon film2404 in this
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Al t hough dependi ng upon the anount of hydrogen contained in the anorphous
silicon film it is preferable to perform dehydrogenati on processi ng by
heat treatnment at 400 to 550C for several hours, thereby reducing the
amount of contained hydrogen to 5 atomc%or io |less, and then perform ng
crystallizati on Further, other nethod of manufacturi nggt he anor phous

silicon 4y Itds,pef aheaysicresssty g fasm B gishingsiosRer 13- barl a §ilpsugtsesch nifitkever
it is prehgrab e pepsbd fd &ewelsyra@admee trdR14tdr add @Je@rﬁe'ﬂtsﬁ)pﬁérod}/ RSfoPhHgen
and nitrogen contained within the film A known technique may "be used on

t he aerrr)YFéG§h§igI1?%on film2404 to formthe ~s crystalline sr licon film
(pol ysi I con T Lgol PRIngCIMS! Alnkdcifg $hd hGRE 1fayérn1n & 3he lopGiihe FBddieR from
a laser (hereafter referred to as | aser ng I's 1rradi at d to the

anor phoudorsidd; grsharf insphateroiin ﬂall%is@errﬁﬁiod( ritig- Yo} mThgcmelcewerrmwiome
silicon f1§ k(mn%é’ gétwe(sr? tF fsgwugryqbbS'%‘nR'ct}l ke ?anQItIYHﬁgﬁgih t%‘é?%ﬁ%“l%e?

em ssi on type exci ner aser e used as the conti nuous

em ssi on imtijoeaskayer lagyr epesmgywrigetay Alse &¢ fierticd éh wlytdrrreorSeremrrdilrgarncmnr c,
20 the t r R0 r i | r
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| i ght nay)pbmng. pbrtmeararesﬁmmed (tromec thstchopgndi mlmgbcanm lwimﬂmhs hapasik afrtha present

rect angul.a her.nor e tte

‘ of er rd “EVG"EO“’ra&ﬁp‘ 7t ght it A g”%éhﬁ wpdd ‘VF 8“%5“%“ gp%“é’p‘ef u“{‘é‘“% ¢l aser
| i ght (hdo@addtater f@ﬁmergteelaemzeasyelramﬁtl&mﬁe&lwmggs hdvarpploRshehi ghistaaed dahed from
a lanp such as a halogen lanp or an infrared Ianp can be used as the |anp

| i ght. Auﬁerdocess of performng thermal processing (annealing) as above by

| aser |ight orad @dme“b)@h,ta gsteneg‘uwtrng@uhp aageteaaeaﬂide calfiranneahyen G Riaess.
The optical anpealing p oces% perforped at a hi gh processi n terrperature
for a shdi® @it Witge 1a,86°8R ree&lrrér iuHaE 1By, gre5eQuls Wane. 3ad ghs £

ef f ectisVeliMn@met Alofic@Roddls@UeiRVire fsRbwE A6 B8R daeMHnE in &Fi8 UD S8 @nShakiav. ng
| ow resi stance to heat, such as a glass substrate, is used. O course, the

aimis tNgreHRbHR dine 1154 andddde, h’fér’ S99PE VATIREFLIS S ARAdAP T A qrossesertans
anneal i nQ} weaMbsab3eh e nBELIEQRERE B¥ndtsdde 1R hE] BI5T frakistdtsHEGH ifthe figures
substitute. Laser annealing is performed in this enbodi ment using Il ght f
rom a pulhge. eni ssion 32 excinmer |laser formed into a |inear shape. The
l'aser anneal i Wth%%ﬁ'cﬁr'r@@? (i gre%t fiReh@Sis gR Use@P sdBnd SRS 188 is in a
excitation gas; the processing tenperature Is set to roomtenperature; the
pul se 2eniesiion dﬁm%@fuemcryfcr@csemmtetal 3056izthe aeadnd heiringsldb 6 dnetagy tdahs rﬁw is
from 250 A0 ch) th

t he corrplv‘}éﬁ @954”91{1% Fgelr ¥£it&aljfak>¥cn9§éev§§)rme%§rges?ﬂ O gmﬁmér Hl% seccﬁlld]g{;ﬁgny

t hermal diy5smay br: aririednn theale@noardmrzd lrr(sgreﬁfemcomnmdraaﬂliiqer aiw\be ferrediin i ons
has an effe gEatPP deQUES 'bgqefe%‘ﬂ'c£§ thra} 1°szsﬁr%le'rrﬂ§f “fr?'ﬂﬁé‘?as%" € MWance
crystallize fis process can Rerér ore also 0 as a process
for inprava figt mmmgIthamrhm' shyrtof the sem conductor film by opti caI

anneal | ng, an BRI 9cess fo al.l.ization of the sen conductor
film %t io i g sf)wﬁtr)sssfhocl st “Cf’(r)%f“é tﬁ%élésté “fm y amtgifth%fq ec w%mg%bsttlﬂm zing
t he | anp tldclaesd bﬁgqecsm:dndi iintasayeA 1mu¢mﬁgtﬁlmewﬁthltm Zséﬂﬁemruszﬂdstdmrdmgand it

i m 2doBeec SR dhe b Bl 8 b LT B 468 ey T he ST R

silicon Q}S)dmrhglfﬂﬁh fvithnthe QhanafatdringOomethad @e t]fld prasethavidigion. t Mhe kompmed r om
100 to 20Q nm ( rably betvve The protec | ve film 2406
ot or medneigerTh e et SR JToR S S I8 B HOS R G ppry
exposed ma%epihaﬁmetﬂmkhagofﬂmuédow i€yt i@sulataipdiliod or der to nake delicate
t enperature contrql possr bl e. Subseq ue uri y el enent

tl
inparts p-typdleshgaeys \h‘?lﬁy“efsnéfé}éﬁmél‘ %‘%le’rl d’lef €}st 5 Hrings gap Eﬁg‘fy) is

added t hiugled, NdPIRt ShdiNE chhdcMarkd OfhicH MPigeAdrhtd bepeEInOdiikndsafdh@edripup 13
el enent usuaIIy boron or gallium, can be used as the p-type 1npurity 20

el ement . diffrent isEed hedrdef dnetsingihe 12a4faguERg Mo A PR tb £w68Y N s one
for cont npkd {Hag aﬁth@ug-“:t_ﬂe;ehlr@%lgné/m 2 3B8adal € cb iRt OIS l_gwhsth@-qlﬁi;‘ﬁﬂmbﬁ’re by
ion doping in which a plasma is excited using diborane (BZHfi) w thout
separation of mass. lon inplantation, | }r& whi ch nass separation is
performed, may of course al so be used. p-type inpurity region (a) 2407
containing a p-type inpurity elenment (boron in this 25 enbodinent) at a
concentration of 1x10'5 to 1x10'$ atons/cm~ (typically between ~xlO0~fi and
5x101' atons/cnB) is fornmed by this process. (See Fig. 17D.) Next, after
renoving the protective film 2406, unnecessary portions of the crystalline
silicon filmare renoved to form an island-shape sem conductor film
(hereafter referred to as an actrve Layer) 2408 (See Frg 17E) 30 A gate
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is performed within a nitrogen atnosphere at 300 to 650C, preferably

bet ween 400 and 550C. Heat treatnent is perforned here for 4 hours at 550C
The catal yst element used in crystallizing the anmorphous silicon film
(nickel in this enbodinment) noves in the direction showmn by the arrow at
this point inthis enbodinent, 5 and is captured (gettered) in the n-type

i mpurity filargittynsi(ﬂp)y kB gctbatieduhitiog fdmbythikkapac dota adriventiofaliphtsphor ows and
which is e IS8 heno a caused
by the gevfbrropiis pilfh T ReERA: bldafiae 8y BieSer aesi8R ORER T
result, tslttectomoervitlctamrorgsofe foleed at @ry@ts belcﬁmmtacurb la)ﬂhﬁeﬂt‘iﬁlsamegh onth2415

becones | ess ua 1x10 C prefe an or
oqual o FRLEUOR RS ook dn hung b RotEL D SRR e SR LT o e
ina hrghh@amewtxﬁ@t m@uanm@ havihg §ow meahesiftaf@can®s WBed)etitd¥ rddGtmict &ifigfs t he

cat al yst elerre i rityr on 3 fornmed the ste
shown’ i n "Bl S0 4ted {ho LReby ert e B e e e B e P

concentratlon greater than or equal to 5x10'8 atonms/cm (typically from
1x10'9 to_5x20  atons/cnB). ~s In addition, heat treatnent is perforned at
a t enper dE@PRIFIENSH0 t 0 450C for 1 to 12 hours in an at nmospher e cont ai ni ng
bet ween qumg¢$QQ%¥hydrogen thereby performng a hydrogenation process on
the active |ayer his process is one of term nating dangling bonds in the
seni corfduct or Aa§EAMRY ?OE?Eﬁlb‘@én‘ wathed of snanplaetveng p %%E?Q"gHCtOPF‘%‘FﬁaO f the
hydrogenajien ihshidg bud aa%nnymk qﬂaufdscrﬁgra'as%yba/ev?cent AR hdrBY RbEmhE
performed as 20 anot her neans of rogenation. An opening portion 24|16
f or reactﬂ“h’gO%P gixal eertivadifonligwd caysénkci/ splavedsvine tfshowe MR (fpmecsiegausg9B) |
and first 7 (s h t ot
hown | n PHL0R B NAA sl QAP g OByl scote bediind 1BLaichs (BF UAREY

| ayer st sulettuates, drainthadike are £xplarsed. n T\lthrmetseat inentiomcen bf:rapmleca 080@0umento

al um nyum tain Z i il r
Suceod SR GRRR i Uysiah PRy Rt Rale K il T Bl 8" IR Mhayig,
a sili comr}(sraymsp]laydevrta fommed;uﬂt@ramﬂwnhaxtdnatr caarcmlni ckness of 50 to 500 nm

(typically bet veen 2 SSi Vv t|o film24 . e Fig.
19D.) Pl asma 6} B ba%? ary 8?? n%%%% mncalo anee®y § n s%bserﬁt?o@oﬁéﬁgﬂ@i'ng a
gas cont dn madtgomystibﬂgxm lmmtg asinkhiatidul fith &orohed loa thd:lkeurfza:ﬂsi shelats b sdabment
processin ormed after fi en excited by this
D epr oce i Etest BRR PRI gha e TR rLBP ety st L PORREN at i ng 111 m
2414. Ry perf einetogingsadppt 461 tefokmed nkxti for séradwenl of hige "ﬁrdt ubdiakd 890.0fAt he
passlvatlonfrbm2418 F‘ d, and t earroun of hydrog nadedtothe
first intRAHYHYERVIPRIGF tlrrgp whichio sl HcigRd lpEES D 'tReE By NSy SUrali s

t her ef or @sdd@r &fétdtélﬂﬁg abpleauel. cARuie fbbest iM8bY ahi,\he rﬂageaa@te@b 4@ and a
Further, additjonal édro genation processing may a be perforned after

form ng SHEOHRLESHIN Baving p fRigkpess ofFl&toéQ%%rne(tywreHr bFr”\é?&t‘ e ensall pe)

per f or negs fophedlod the behtUichpet 4300 thifefibQmef. an at mosphere contai ni ng
between 3 and | 00% hydrogen. Alternatively, a simlar effect can al so be

obt ai #6d by udy gt 'ﬁﬁldé‘rﬁ%{’ it e hermed on the Htching HOBRST dA1 f1orhd 2 foIGden f r om
an or ganiggcy @ﬂfneau;swdﬂensdoormstc 1 Fidd Wik NER3the, aasnnro%xgrﬁtﬁta/ﬁ%_ Cm
as a levelin See Fig. 19D.) Materials such as polyimde, acrylic,
pol yam d&ay ;hems@rb am de, and BCB (benzocycl obutene) can be used as the
organic resi nSyJ{éiJn@lk' 9%&9 l%r}ml?‘?ht&l 4RBrpnBas e&t»rerrt&aw i (45 iR rpHdus
organic resin | mformati on nethod 1s sinple; edlelectrlc
const ant silison Gl dé)ﬁdntthlereefmdenetnltﬁels;famu by e knownépacﬁonaﬁm msthpdwn thad
Lher e doS R4l rEY 2CS Rotc i Snla o RIAAR ok MRLO ik BInd LRGHokIAN, L hoSe

st at ed’a above, suc

as organic 0 conpounds, e use ermal |y
pol ymer i zampo.mdts;pécqodhgtbnﬁhhestcst assatbrplene | sﬂmm gmtma'nsmﬂ Gitmredn isoftierised) at
300C after..ap strate. A second substrate 2420 is
pr epar eda'nt(?)‘?’tagloq():h dm{u t%{?]g surface of the first 15 substrate 2401 on
which the thia §e|rdx¢nndemocelrm sorftainimgadh. crﬁstajhaessrtsuinsttrat/ealhae qnlnaort film 404
substrate and in.addit.i substrates such a sili S
metallic ’%JB é d‘me tr)ldS aegttgtmﬁd g acc?rda Cesviﬁl sthe tfcehno%% éorges&e ‘"te%e

second substrate 2420 here. A quartz substrate is used as the second
substrate 2420 in this enmbodi nent. Adhé%ives such as epoxi es,

cyanoacryl ates, and |ight hardeni ng adhesi ves can be used as the adhesive
here. 20 The first substrate 2401 is then cut away using neans such as back
grinding or CMP (chem cal nechanical polishing), with the thin film device
retai ned on the second substrate 2420. (See Fig. 20B.) A quartz substrate
is used as the first substrate 2401, and a nitride filmis used as the
etchlng stopper 2402 in th|s enbodlnent and therefore met etchlng usi ng
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is transmtting type liquid crystal display device is made. An orientation
film80l is formed. A polyimde filmis used as the orientation film over
this enbodi ment. Further, an opposing el ectrode 804 and an orientation film
803 are formed in an opposing substrate 805. Note that color filters and

i ght shielding filnms may al so be forned over the opposing substrate when
necessar Yatego Applicition nigigropere 3. (75130662 c(USeHatafttIéo. 5 Oo#NBYO. t ke masdhe'ra;uati on
f|Im803,T SO gs tt(,ﬁ orbl entat qU|d cr st? r’rp cH nesuglllj1 |V|ln t,hem (

certain, FPKEH, MR8 PPYE PAKEI S T THEG L PSP UeliBsT Fare oHERRT I he
pi xel poktenent, anda pludality eif eddmen, tselrtted ffﬂfnnmlde gtdup cenitandiiaicrel, devilce
manufactured in this e%}i)odl nt 3) and %ihe opposi n llSUbsk ‘ﬂtﬁ% are then

j oi ned t EFEMLI™ fifou§ ap%l g 508t EPF afoPPEhab @€Y bBERS hoT SHBMTUM t he

figures) crygndizatien Whikecryitalli2ibg as abemBeesimednlfile. known cel | construction
techni que. Liquid.c als 802 are t i nj ected. be en both of the

Subotr ot o5, asBeaiEY ok dredimrCiopeti et e 2ok SN (Mo L HEnHeTHY he
figures) retiiRem thé Giitade 6f w&taalor;smgElmadnsﬁmyhé)aamﬂdglhgIfhet;m)rbm]u Isticon
crystals. The active matrix liquid crystal display device shown in Fig. 21

i s thus SURPP &t &ystalhac é‘J@P‘&Ifﬂmst?rb%tt Bigpprecgreedsa Embgimet laotitheabeye
circuit bﬁehtm@aﬂmtl@%lwemoameﬁt %FEHeVI?reé)b‘ﬂt fmleﬁhah | Jufl hieBhi iRl ecBias @ iRy
device is shown in Fig. %g Is a cross sectional diagram
of Fi go Ezlbedltmeara@éthen@tqnit H@VAlsAbe “Pi’(b e that gingle gasEpnsHoNdon dilas gpdit e

af t er a ?glggﬁgtaﬁf g1 co}) Itiks 91re' éﬁ‘?)falrfé'drvﬁm the } %cr &aMiak glli%bxg'ﬂg-é szrlﬁathé ver
circuit , gtranastors structuring aplxg portion are forned
on a fi rswstsumstsrlaoefllranrerredmﬂnsﬁerab@emcmds g sibsarr flmehdvingoayda dboundeeies.i r st
substrate is

crystal introéﬁtce Béﬁlﬁnéﬂ#%%}tﬂe %X%égﬁﬁ}]&g% (E’Hd qu egﬁrznosr?gquggéﬂ de.

| i qui d cfilst alis dxrdpntaay: wepérems ddwyrrogenatiog . pros$isg :bt}rlw@t lt.neadlebyatt hed |m xel
porti t he S9 nal .l i.ne drlver the

P gnatl ALt O8e PR g BhagRiobGRE i G he 38 o PR AERIET b
and the thss,vard mencpnrfosmirrgr mgnsltallrzathdne piémhphemyeramttﬁdschfr uohufaedriby (GMOS
circuits_as basic.ele nts 0 lﬁo rce si g 1 %er C rhcwt 1%02 and
the gat e®ZPPHAFS FED v"EF 8? PRAFE"E 803 RPR ‘8‘&nrHec%‘é%| t §58n "BRE'{f 1 éXi bl e
printed pteferahlé Yo $&@idichyly usduag impadiig rdahdnonswhrasngxyk@0dnd aimdgsi goradised rom
ext er nal fIrCUItS are received. ~ Liquid crystals 1002, surrounded
by an opﬁ’ﬂ)t "rfg ¢ffMctrode 1001 anal a seal ant 1003, to are bel ow a pi xel

e: ect g@fle 100;;; BWIE GeRilqi® nary p@@(ﬁéedeiTthkaGﬁob rpﬂ_dﬂﬁ dilicpa ﬂ1n¢r4!0§tta|f|8rn|1 QR are
al so bel ow a rlver TFTl 06_1n is C , t the rystals 10 2rray
al so be SwraligedilisAr yilm{aelysifipen i ef pelyeseilae Skl'@emﬁﬂa g%éséégWQH

wi shes t gomesllieer (Bfeafiér deferleaRa@h Ua%&cﬁght)slsgﬂﬁblﬁteﬁl’t@%@-ﬂn&'ﬁﬁblﬂso@ﬁcotﬂoﬂﬂﬁd by
a conductive materjial 1007 are input to the drjiver TFJT 1006._15 [Enbodi nent
5] An exd%hinethét crppslimenigot faem ﬁ%wgeﬂlm sHigoREdR @40t (SR g effi-& oidpdEGr
devi ce ofmlskign ny&ssﬁ&omms@ érﬁi@mbﬁ’ 1t S@lrhelafBinidybd ¥RA &lint @hRELdA a

| um nescence) display device wll be described. 20 The manufacturi ng st eps
are saprecBinpeustemisyion gqg@wlaspmmn glso bopsask  AMsHMLIHENt the seqasddig@poniq ghe

pol ari Zeﬁm"d'ﬂa?ﬂa&ﬁg dr%hé‘%nﬂ%ﬁﬁﬁoﬁﬂé ¥f ar 1l @A@fa%er)or%ntmmwrae&tmwwsé lve
filmhaving a large work coefficient 1s used as the pixel electrode [200. A
cheni cal usfdrrpbumﬂlmn ithedbeam shepelof Hisdlaser dighk g ber lincehshipe sinclpdmadeontd of

i ndiumo used as the transparent conductive film
25 The fﬁ@ﬁlﬁgﬂ%ﬁﬁn%}éw% ,a%%el s then fornmed on the pixel electrode
120U, (bel ow Firéicpinge) hgthtemmc;ﬂ&omm latme (hérgaftes yefamed tmasdpen lighttmaymlses
forme i (% I d An EL
IayergP ZQimadl%t%értﬁg :E(;{];b{ e g?xté 1 g @@re%ggrowfé?éd o %E%’rl;llﬂ)pg?%lg%gg) Known
organi c Ehmpmrgbr ¢raittsd dirogh krhammsuthnsgdmlqgerrmrep pahlsmfalmedobmscad beowsed e EL

| ayer 1291e [am Lher, | ow nol ecul ar wei ght (nononer) naterials and high

nol ecul ar "so R’I\nght (polynmer) materials exist as organic EL materials, and
ei ther may beAuseckss Af Ipncfmmlagpharmat pmnedsmgl’(nmcpuhngmys hww@eda‘as llghnett hod
of form the EL l.ayer 1201 urt er he stru the EL |la may be
a lam na aﬁ?n“%’ttr‘ﬁ&‘ifﬂ% drté) aS AN PRSP dqnﬁﬁlénrg FPret E{;he 0‘?“0‘11\/\1!1““6?11' 0 eglq?\jmectl ng
| ayers, hole transporting |ayers, i ght emtting |layers, electron
transporting |layers, and electron injeéting |layers are freely conbi ned.



38 A cathode | 203 conposed of a conducting filmhaving |ight shielding
properties (typically a conductive film having alum num copper, or silver
as its main constituent. or a lamnation filmof these and anot her
conductive film is forned on the EL layer 1201 (below the EL layer in the
figure). Furthernore, it is preferable to renpve, as much as possible, s
moi st ur e REFQTBSY g Bigh STPFRISING ETRRETPIMECe FOT b SN YSb LifiSe Nt HBCTe I defe thepDd and
the EL | aygfesd €Q7be bbribenddngrefi@i aﬁ'@ﬁ@%@@&%oﬁé}lpﬁmr%se@ i8 GNBERa %Ut%hrdés
formng the EL |ayer 1201 and the cathode 1203 in succession wthin a
vacuum dravigdownreginiagse toheag|surtpen glae subsirateo ismisddi nOA conrsae: dbfehlnmﬂ oner t
gas envir t h t 4 L o] to
oxygen. or naa, anBHnG AR (G R d oo arralne | PARRL Yo AR, G e

f or mat i orperformes BEntrdel aresiectlc bynagsiap g sebskivte. i - chanber met hod (cl uster tool
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fl uori de)thé pnhma exalsniyohareqﬁctdcmls &t poBy Hat &1d the lamr embgyalend o iy ifioen m}suons()bl | m
can be use he ver rial . 12 Further, a sheet having a structure
i n whi th Bt @@%e%?@gﬁﬁﬂﬁé%iﬁ‘(}%? A PVF filmor a nylar filmcan al so
be used. zo Nodtleng Réth, thietconplie eBsafliztidO b bhe amv;ﬁbumgwds&bmbmrtgeafter
transpareB gr c%ges in V\:thhtﬂgll’l’adl tlnﬁ {)rectl n. of ht frorpthe
EL el enert CHSRAF P hdaten FaPCARE SFTIgIMmeg; i dle ADGYEAE ‘é‘PB?mPa &Hrdiotsuch

as a gl agswerisd ﬁultaoptr@sﬁuecmnhamstaampQég{@nsstzﬂfeam bifstalize@n BGE Yhdcssfdahm 1's
used in th| s_case. Further, an ultraviolet hardeni n%pr esin or a thermally

har deni ngFrelreales be éerirslg a3 poorephior fprowing the Gy idliinppiathe symricopdiciAsi ny |
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acetate) can bé used. Deterioration of the
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EL el errerft1§1 c &nis Osm?plb@s@efebtam thesgitynen §f sHesit by PPemEiaghihe IpmpiatrcdiREde)
is formeq.pabhe inside of the filler material 1204. Furtherrr~ore, spacers
may al so be |ncI uded within the filler material 1204. It is so possible to
gi ve the spacé praensivg dilmet)Snusesh dwriaganassaLm dppEty fagditiongistipenadoeaxérs from
barium o or r £ . Lorma
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manuf act wysmj;hmﬁton(@llrreé(ﬂét Il rioumrcmls;ceemsegi talh ppismy ddewg Tepwrgy n@dltlhre dpd esent
i nventi onnl n, t a n%)g atm?e ature Comr e%csrlglbed Fig. 25 is a diagram

showi ng a" 5'¢t tné Kreiraty TR e SPYRRPOTSHE driver circuit 2102, a gate
signal |ine diSubssqueithyc int ir2dddy eamﬂerit relfish Sinparss $>ttypmtcumduagv1ay p{hweltter

portion 2| re formed on the firs strate and, C second
D ubst ik acfeaedinasd Pivs Pradiysipberd Bore e S0Gau RHER A8 EfvpiEgsSr e
formed, asrisdierbld groupiteelEnetay®iall g bo®n oFlggﬂluﬁlESczlereauqed as ehespaxybe (ilﬂﬁllrlty

di agram o{ Fi 1 cut al Oggégpgeél ne A-A In Fi 25 a

ref erencé r 2 NS PEPFestdA t?o%star&lfaénel Bied gﬂd?ﬂ@?‘é Orchﬁﬁo%‘gﬁot es

a pixel PR TFDMhrediRiEEARGE. numartadt bakdis dedual iRse By SRUopteSihtath b premdr i ver
circuit, ,2103 denotes_ a gate sign line driver circuit. Each of thﬁ‘ﬁgri ver

Ci rcui t s if SXA6A MsMbrENg 4By &l |ut SPATABAROL WASS oLOB SHREBIAVGH (i W 2104
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seal i ng mat er iAaP-1YPEROTPAFEY Fegiare@) 416 ¢antainipsp PrtyRGImRITH Y clemepbRREPT iRDIS| xel

portion 2ldin{dn® &%E&?ceﬁﬂr&lﬂﬁ' ofl 1,119 Uil MO ChbBbich 24BRaliRBEkwiBE Sgah'e
signal line driver circuit 03.
and 5x10'" atoms/cm’) is formed by this process. (See Fig. 7D.)

Next, after removing the protective film 405, unnecessary portions of the crystalline
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Fig. 26 is a cross sectional diagramcorresponding 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) ao 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 flowwng in an EL elenent is shown here) contained in
t he pi xelilisen tfilpnarg 19Moxed tgeﬁmdormnelaxeﬁlaet -ghepe sgeieadurtorsiilng (hesdalss as
to el ect riggald % RenGOMREGEEP4d0 esgehte% 7 gource region or a drain region of
the pixel TFT 2203. A transparent conductive filmhaving a 25 | arge work
coefficient i&\ g@edlsaéitlphéﬂfpl%@él is é&prawtly aeri2 0%, aCAthem ¢@l.  ¢Sepbigndr of

i ndiumo I oxide a zi nc
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over theP omg?cﬁ“s‘fl%é“?ra&& Cﬁ)%b ra%m"ﬁr ayer 2206 is fornmed on the pixel
el ectrode 220Aluhnugmeotoqmewmorme (ﬁugureKna)‘mO Mygalunﬁnﬁl.onnﬁltner)f alngsanditdigown
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2506, 1y POTEVE Rt (b ARCerhie () aveEt TS paHT Sy M6 |4V S HART MR  ur o
or a Ssi ng&@sga@yer st ruct ure, in which hole injecting |ayers, hole
transporting Ia}/ers ht emttin ers, electron transportln%tlayers

and el ectron M @f’fi’fb HV@? gelegied f?@e‘%?%ﬁ’ﬁtﬁ"ﬁé‘ﬂ““&o%ﬁf’m}ﬂ’e (59 taasihosed
of a con(im;tmagbctdnhmm» RGO ), S:lﬂt&xlnginr(@frp'éﬂwgﬂtkérﬁ@s B of by Pil&atilny ofa
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or a | anFeabingtier of the aPO‘tehr@eéwézﬁ@elﬁﬁ@ttﬁétymfamﬁet\t%&/ #4qygr ansMpJranileybn t he
EL | ayer c£42Q0usefdé 1AL iGngit IS preferable to rempbve, as nuch as

possi bl e, noi sture and oxygen existing in the interface between the cathode
2207 and the Bext ayartypigeurify clpgenidpyisphasoyson i tmpadintsat) abeded sn asdf fil m
formatio I C tyh ( | 10
ot hod) PR AR PR nE g2 ARRA00 Y ekt REP Bl B ot e o lrodeR®
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EL el ement, £ BV e & 1 I I.n 10 the
substrate® Tg% J"t@’épl%qlryq?or}'sgg ﬁn\éo r%rﬁ %fﬂgﬂé gzre\gp?ﬁg”ysg%%vge g)geilaqtl ng
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pl ate, afl Y45 Bapyy 498 gl nforced plastics) plate, a PVF (pol yvinyl
fluoride) film reatsnyhzak 411l iy fampd] yest-gpe fxmlpmxtyanldmam aﬂmy;bliomomesi rhi§ i | m

can be use s the cover terial.210 Furt he eet a structure
B bt cheEPAPRbA T SR 0T Bh AP BTG R BURT 1A SR py el s
be used. oﬁﬂadkptcﬁotdmatfonnetd i $SREULSKAY yIcanfopIrigalsﬁig\/tﬂxbsﬁm;ﬁdi‘(HPBb 1stp3rﬂaﬁned
_transparent J g&gﬁs in which the irradiating direction of Cﬁg the
EL el éfreht's (@0 ¢! HUCReMEBVETC Pht BFfAmesi gk C"}é\fst‘)r AEpHicefen ‘f‘“et"i“ uch
as a gl agsosphébes indhRlragibh & set AbA, 1xa0Ped ysaﬁt-bmofnlsﬂcm (9pically BewgE Bx fa Im is
used in this cgse. Further, an ultraviolet hardening resin or a thermally
hardenlnﬁ“hegpn‘E%ﬁyﬁ@:hsed as 2s the filler material 2208. PVC (pol yvinyl
chloride), acgykies, p%@%)%r@ﬂsdﬁbd RROX WhicBSiale b&nl Adeied i @i freviB¥Bplop&k Yavd ny |
butyral) and EVA (ethy ene V|nyI acetate) can he used. Deterioration of the
EL el enedlfeady caniganed jSpicaioas dn ihich eyi-ige AGEREL(15endbarily ipdPimath 6%t de)
i's forgeghfdPndiBes isneidde apt stnetefnuylhegh OBkEitiatthn A2R8 and WHetd1le B thecS PBLCEN S
may al so be included with the filler materjal 2208, It is so possible to
gi ve t hecasigerths mﬂlfmepﬂxxé@smr@tswﬂebar@g@trbeﬁegd%ybm? RIipLP¢e spacers from
bar i um oxi de. Akyf tettﬁfvmgvme?ests@mtl@nsm&% ﬁvsulhtttorl ﬁm@h%@&ttﬁ&t | (§ed Bigf Orm &
resin filmon the cathode 2207 as a buff | ayer relieving pressure
f rom t he8@packr msulinen Hbnderttinmg siWicon rﬁ@egfl(é}ﬂl)ﬂ ﬂsglleqoedtltrlﬁéélllmya sbegredtéd to
the FPC g0 4 Aliodo &mﬁepwﬁt&vtelanﬁmohahm%%% orHif SRR FEAL il gl 2104
transmts signals sent tot I Xe portion 210 1, the source signal
line driver circuit 2102, and the gate signal line driver circuit 2103 to
the FPC 2105, and the wiring is eIectrF%aJIy connected to external
equi pnment by the FPC 2105. Further, the second sealing material 2108 is
formed 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 beconmes the EL
di spl ay device having the cross sectional structure of Fig. 26. [Enbodinent
7] i oA nethod of fornlng a bottontgate th|n fllnttran5|stor u5|ng the
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An inpurity is added to the active |layer 2408 in a self aligning manner
with the gate electrode 2410 as a mask, simlar to Enbodinent 1, in Fig.
18C. The first wiring 2417 is not necessary, and therefore the passivation
film2418 and the insulation film 2419 are 2o forned on the gate el ectrode

241 0, thereby performng |eveli ngo The second substrate 2420 is bonded
next, theofmedyithgplickneseobofiPinm &o F.auay athe st inpeatiacii4 14 r idnd #ambnck

(denot ed s@l%coﬁahﬁyﬁﬁﬁ&nﬂlrﬂ\ﬂ(@ltﬁg dxt'?o%}h%hcén@raﬁ?&) SORPRY tobiﬁﬁatmm;Em%éBem 3,
al though the first wiring does not exist in this enmbodinent) and the

i nsul ati dhleembﬁfimP,U%m&plﬂaﬁhﬁérD With otHoMegatnd Mriaﬁ»sﬁaytrbcrterprﬁgwssu ng a
wring and a (Y n
thus be. formeds 3T Far i ao T Rrom oo st g Bt At o Bl Ep MRS

i mpuri ty 1u@nr1bfeeladdédadd¢d at @eirfresabqtgmcng:enuatmr $d§rfbgcﬁDrbntT hB]pradees amtl ve
matrix disp 0

may be usk cﬁegférrggaébsﬁ‘nq%@lﬂh %elg%ep){rrn%m?r!; }:6}5% Hﬂgmﬁ’ 1%%%’5351;1%@%?& e “ C
equi pnentastivithargocase 1sgba,rénmad \hetkeloy d‘:tanmeaannealdxggl ﬁ“hd: hearmeragmera ppo@pest or
aprolectlo e type dis spl.a ion
syst em ng)lrjnl)]e \Iyg}ﬁlrgogﬁ!r €n aPrBos\PheP: a?‘}a{O(%gt@S% ,ppreftera%'l lg)et Xgn’ 40%) e{ngrﬁgié gane
devi ce, a{q:aorreamlcet xspénﬁmmﬂlhere foet houraht {9OCh as a m)bl I e corrputer a cel |l
phone, portabl e ane, devi.ce @R e 18GLr 9 ge

D1 aybatdk Hovi abercal Y SRR B3R SrRlauPling 8 A PR R SRR B e
of such ednemﬁrm@t)eqluvanﬁrths d&ealogl shewnity the gerow248Ahispoififin tlﬁsgmbBSyﬁqe&nhows a

cell phone . that is co mai n body 30UL,. a i out n
5002, P UBH B Famstred SBRRTER Soohe TRbe cpriytpareih 305 LiBining Ay hish

swi t ches c%ﬁ&b%tr%h@ﬂ@f @fbsgmrsmmldaﬂlﬁsh is TOEMErby e steptshowndh $1. BC. dqHisGie aof
the present invention mat%/hq e used in the di ﬁ’&: ay port| on 3004. Fig., 28B

shows a AhgRIERneaused; athg getieong séiser off mataHis SiCBeRis 31@@%@@85541%? a
porti ofy 34Q&, R c%ﬂéﬂﬂﬂaﬂl&péktthé’@itﬁlygrkléﬂ&@m PPkl r@%!oﬁwl? 6B&me3 104 thaA or
battery 3105 and an image .receivi nP portion 3106. e active matrix display
devi ce” ofedtddo pxH& e ptomsfrpe (pretrbly eaptpamer ¢avakto] 1Pf19hét°d'?5é‘-‘;§‘l‘ %y portion 3102.
Fi g. 28C showgiyiRbliy! fieCQMM Yentdhtts bégrégfa{é@%eﬂhgh @nBBH ARG a320bn 2
canmera portion 3202, "an image receiving portion 32 an operating swtch
3204 and vehieh bgsompes BcgetteRg SEOBI tEheatalyst ielemenafthe 2-tdpe pmayltble&gme f412he

pr esent t i shows
B Goal o TR R N sl Biile o, AR e SR AR, B Bhrg'a0n i GA0n
porti oavs gB3fa tlmmobraqmal posx1Bhatodss’ (typisalhciromd <@t &xm“sgbmy/cme)n ce of
the present inyen e Fi 328E
Shows a rear grlg gdcﬁe%? ptrr%?rggﬁ 9 % %p‘]i E&Ap%yat@rg tf385]§0 %gtp% for llQ%(l)ay
3401, a Ihogtstmsznuatmmsﬁme coaaﬂmrrgubejwcwétwﬁ ldllgphayogl@mtmagdﬁaformmg a

pol ari ze heam sputte r Iector 4 06. and.a reen
Ba07 | Thdo BBl L ERY b rbs avidhe Mnp! (00 PR oSt emya i ek ey
devi ce 34>68ds Em ghe 2gmisinduwsoa léyeorﬁy }hlydx]oge:t ovhwmns:hhcrmaﬁgmp@stem oPlaamaai n

body 350 I 3502 t di,spl d 350
opt 1 o JyePer8n4idhe Fodar worss Ml BY B DBl BB T R s e
to the | iagother eansohydiogdphdyn.devi ce 3503.

An opening portion 415 for reaching a source region and a drain region of the TFT

(see Fig. 9A) and source and drain wirings 416 are formed. (See Fig. 9B.) Further,

although not shown in the figures, in this embodiment, the wirings are three layer structure

30 lamination films in which a 100 nm Ti film, a 300 nm aluminum film containing Ti, and a
150 nm Ti film are formed in succession by sputtering.

A silicon nitride film, a silicon oxide film, or a silicon oxvnitride film is formed next

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

) (See Fig. 9C.) Plasma processing is performed earlier than film formation in this
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z5 As described above, the application range of the present invention is
extrenely wide, and may be applied to electric equipnents in all fields. A
sem conduct or device can be made thinner, |lighter weight, and be inparted
with flexibility with the present invention. In general, the process of

manuf acturing. a so sem conduct Qr. devi,ce is conplex if a strate i s made
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Further, there is a method of forming the conductive connection by the source and

drain wirings 416 of Fig. 9B when an opening portion for reaching the etching stopper 401 is

20 formed in portions other than the active layer when opening the opening portion 415 for

reaching the source and drain regions of the TFT in Fig. 9A. If this method is used, portions

other than the active layer are made conductive, and therefore the aperture ratio of the pixel
drops, but the pixel electrode 423 can be made level.

Next, although not shown in the figures, an orientation film is formed using a

25 polyimide film, a rubbing process is performed, and the liquid crystal molecules are given a

certain, fixed pre-tilt angle and oriented. An opposing electrode 425 is then formed on a

polarization film 426, and these are joined using a sealing material, spacers, and the like

(both not shown in the figures) in accordance with a known cell construction process.

Liquid crystals 424 are then sealed using a sealant 427. (See Fig. 10C.) Note that it is

30 preferable to form a shielding film on the polarization film 422 if the incidence direction for

light is that of light 1. Further, it is preferable to form a film which becomes a light

shielding film above or below the first insulation film 402 for cases in which the light

incidence direction is light 2. Known liquid crystal materials may be used for the liquid

crystals. Note that one more supporting material similar to the second substrate 419 may
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10% W& ()iﬁtge%roa%)dug;]é )rflan%gacturég toge%hoer with the liquid crystal display device using the
manufacturing method of the present invention is shown in Fig. 12. Fig. 12 is a diagram
10 showing a state after a source signal line driver circuit 1302, a gate signal line driver circuit
1303, and transistors structuring a pixel portion 1301 are formed on a first substrate, after
which a second substrate is bonded, the first substrate is removed, and liquid crystals are
introduced (liquid crystal introduced region 1306), as seen from the liquid crystal side.
The liquid crystal display device shown in Fig. 12 is structured by the pixel portion
15 1301, the source signal line driver circuit 1302, and the gate signal line driver circuit 1303.
The pixel portion 1301 is an n-channel TFT, and the driver circuits formed in the periphery
are structured by CMOS circuits as basic elements. The source signal line driver circuit
1302 and the gate signal line driver circuit 1303 are connected to an FPC (flexible printed
circuit) 1305 by using a connection wiring 1304, and signals from external driver circuits are
20 received.
A cross sectional diagram of Fig. 12 cut along the line A-A'is shown in Fig. 13.
Liquid crystals 1403, surrounded by a polarization film 1401, an opposing electrode 1402,
and a sealant 1404, are below a pixel electrode 1405 connected to a pixel TFT 1406. The
liquid crystals 1403 are also below the driver TFT 1407 in this case, but the liquid crystals
25 1403 may also be arranged only under the pixel electrode 1405 for cases when one wishes to
reduce parasitic capacitance. Signals from an FPC 1409 bonded by a conductive material
1408 are input to the driver TFT 1407. The structure functions as a transmission type
display device by forming a polarization film 1410 on the opposite side of the polarization
film 1401, with respect to the liquid crystals 1403.
30
[Embodiment 2]
An example of a three dimensional package in which thin film devices formed using
the present invention are overlapped is explained simply in this embodiment using figures.

Up through the processes of Fig. 9C is similar to Embodiment 1, and therefore an
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the source and drain wiring 416 is extended, thereby forming an electrode 900. Note that
two transistors are shown for the explanation, and portions common to Embodiment 1 use the
same reference numerals as Embodiment 1.

An opening portion 901 is formed here, and left such that the conductive connection
can be made with the electrode 900. (See Fig. 14B.) The adhesive 420 and the viscous
adhesive 421 are applied to the second substrate 419, but the polarization film is not
necessary. (See Fig. 14C.) The polarization film is not necessary, but a thin plate,
protection film, and the like can be used in order to maintain rigidity. In this case, an
opening portion is formed in the thin plate or protecting film in advance in a position
corresponding to the opening portion 901. The surface of the first substrate 400 on which
the thin film device is formed, and the second substrate 419, are bonded using the adhesive
420 and the viscous adhesive 421 in Fig. 15A.

Similar to Embodiment 1, the first substrate 400 and the etching stopper 401 are
removed. An opening portion is formed in the first insulation film 402, and an electrode
902 is formed. A passivation film 903 and a fifth insulation film 904 are formed with
covering the electrode 902, and an opening portion 905 is formed so that the conductive
connection to the electrode 902 can be made. The passivation film 903 may be formed
using a silicon nitride film, a silicon oxide film, or a silicon oxynitride film at a thickness of
50 to 500 nm, (typically between 200 and 300 nm), similar to the passivation film 417 of
Embodiment 1. The fifth insulation film 904 is similar to the fourth insulation film 418 of
Embodiment 1, and it provides leveling as well as being a protective film. The state of Fig.
15B is thus reached by performing the processes through here.

The second substrate 419 is then removed by the same method as that of Embodiment
1. A plurality of the thin film devices formed by processing up through this point are
manufactured, and conductive connections are made between electrodes by using a
conductive paste 906. If the thin film devices are then overlapped and joined, a
semiconductor device packaged in three dimensions is complete. (See Fig. 16.) Large
capacity, small size, and light weight have been sought for memory in recent years, and the
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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A lower portion insulation film 2403 is formed on the etching stopper 2402 from a 10

to 100 nm thick (typically 300 to 500 nm thick) silicon oxide film. Further, a silicon
20 oxynitride film may also be used.

Subsequently, a 10 to 100 nm thick amorphous semiconductor film (an amorphous
silicon film 2404 in this embodiment) is formed by a known film formation method on the
lower portion insulation film 2403. (See Fig. 17B.) Note that, in addition to the
amorphous silicon film, an amorphous compound semiconductor film such as amorphous

25 silicon germanium can also be used as the amorphous semiconductor 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 nic‘kel, 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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oundaries.

Although depending upon the amount of hydrogen contained in the amorphous silicon
film, it is preferable to perform dehydrogenation processing by heat treatment at 400 to
550°C for several hours, thereby reducing the amount of contained hydrogen to 5 atomic% or

10 less, and then performing crystallization. Further, other method of manufacturing the
amorphous silicon film, such as sputtering or evaporation, may also be used: however, it is
preferable to sufficiently reduce impurity elements such as oxygen and nitrogen contained
within the film.

A known technique may be used on the amorphous silicon film 2404 to form the

15 crystalline silicon film (polysilicon film or polycrystalline silicon film) 2405. Light emitted
from a laser (hereafter referred to as laser light) is irradiated to the amorphous silicon film
2404 in this embodiment, forming the crystalline silicon film 2405. (See Fig. 17C.) A
pulse emission type or continuous emission type excimer laser may be used as the laser, and
a continuous emission argon laser may also be used. Alternatively, the second harmonic,

20 the third harmonic, or the fourth harmonic of an Nd:YAG laser or an Nd:YVO laser may also
be used. In addition, the beam shape of the laser light may be a linear shape (including long
and thin shapes) or a rectangular shape.

Furthermore, light emitted from a lamp (hereafter referred to as lamp light) may also
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. Ot 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 puise emission
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thermal crystalhzatlon laser annealing performed at the above conditions has an effect of
lowering faults in the crystalline regions already crystallized. This process can therefore
also be referred to as a process for improving the crystallinity of the semiconductor film by
optical annealing, and a process for promoting crystallization of the semiconductor film. It

10 is also possible to obtain these types of effects by optimizing the lamp annealing conditions.

A protective film 2406, used during subsequent impurity addition, is formed next on
the crystalline silicon film 2405. (See Fig. 17D.) The protective film 2406 is formed
using a silicon oxynitride film, or a silicon oxide film, having a thickness from 100 to 200 nm
(preferably between 130 and 170 nm). The protective film 2406 is formed so that the

15 crystalline silicon film 2405 is not directly exposed to a plasma during impurity addition. and
in order to make delicate temperature control possible.

Subsequently, an impurity element which imparts p-type conductivity (hereafter
referred to as a p-type impurity) is added through the protective film 2406. Typically a
periodic table group 13 element, usually boron or gallium, can be used as the p-type impurity

20 element. This process (also referred to as a channel doping process) is one for controlling
the TFT threshold voltage. Note that Boron is added here by ion doping in which a plasma
is excited using diborane (B,Hs) without separation of mass. Ion implantation, in which
mass separation is performed, may of course also be used.

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

25 embodiment) at a concentration of 1x10% to 1x10'® atoms/cm® (typically between 5x10'
and 5%x10'7 atoms/cm®) is formed by this process. (See Fig. 17D.)

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

30 A gate insulation film 2409 is formed with covering the active layer 2408. (See Fig.
18A.) The gate insulation film 2409 may be formed having a thickness of 10 to 200 nm,
preferably from 50 to 150 nm. A silicon oxynitride film is formed having a thickness of 80
nm by plasma CVD using N-O and SiHg4 as raw materials.

Although not shown in the figures, a two layer lamination film of 50 nm of tungsten

13
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18B.) The gate electrode may also be formed by a single layer conductive film, but it is
preferable to use a two layer or a three layer lamination film when necessary.

Note that an element selected from the group consisting of tantalum (Ta), titanium

5 (Ti), molybdenum (Mo), tungsten (W), chromium (Cr), and silicon (Si), or an alloy film of a

combination of the above- mentioned elements (typically an Mo-W alloy or an Mo-Ta alloy)
can be used as the gate electrode.

Next, an n-type impurity element (phosphorous in this embodiment) is added in a self

aligning manner with the gate wiring 2410 as a mask. (See Fig. 18C.; The addition

10 process is regulated so that phosphorous is added to an n-type impurity region (a) 2411 thus
formed at 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 embodiment using plasma CVD with SiHy, N2O, and NH; as

30 raw material gasses. |

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

The activation process is performed here by furnace annealing. The heat treatment process
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result, the concentration of the catalyst element in a channel region 2415 becomes less than
or equal to 110" atoms/cm’ (preferably less than or equal to 1x10'® atoms/cm’ ).

10 Conversely, the catalyst element is segregated in a high concentration in a region
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 performed 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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Further, additional hydrogenation processing may also be performed after forming the
passivation film 2418. For example, heat treatment may be performed for 1 to 12 hours at
300 to 450°C in an atmosphere containing between 3 and 100% hydrogen. Alternatively. a
similar effect can also be obtained by using plasma hydrogenation.

5 A insulation film 2419 made from an organic resin is then formed having a thickness
of approximately 1 um as a leveling film. (See Fig. 19D.) Materials such as polyimide,
acrylic, polyamide, polyimide amide, and BCB (benzocyclobutene) can be used as the
organic resin. The following can be given as advantages of using an organic resin film: the
film formation method is simple; the dielectric constant is low, and therefore the parasitic

10 capacitance is low; and there is superior levelness. Note that organic resin films other than
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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case manu ng a transmission tyg)z -liczluid crystal display device, and a metallic film
may be used if a reflection type liquid crystal display device is manufactured. An indium
tin oxide (ITO) film is formed by sputtering to a thickness of 110 nm here because a
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.

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
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
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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and the gate signal line driver circuit 1903 are connected to an FPC (flexible printed circuit)
1905 by using a connection wiring 1904, and signals from external driver circuits are
received. ‘ -

Liquid crystals 1002, surrounded by an opposing electrode 1001 and a sealant 1003,

10 are below a pixel electrode 1004 connected to a pixel TFT 1005. The liquid crystals 1002
are also below a driver TFT 1006 in this case, but the liquid crystals 1002 may also be
arranged only under the pixel electrode 1004 for cases when one wishes to reduce parasitic
capacitance. Signals from an FPC 1008 bonded by a conductive material 1007 are input to
the driver TFT 1006.

15
[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 layers, hole transporting layers, light emitting layers,

electron transporting layers. and electron injecting layers are freely combined.
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the cathode 1203 in succession within a vacuum, or one in which the EL layer 1201 is

formed in a nitrogen or inert gas environment, and then the cathode 1203 is formed without

exposure to oxygen or moisture. It is possible to perform the above stated film formation in

10 Embodiment 5 by using a multi-chamber method (cluster tool method) film formation
apparatus.

An EL element composed of the pixel electrode 1200. the EL layer 1201, and the
cathode 1203 is thus formed. The EL element is enclosed by the filler material 1204. (Fig.
24B)

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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the second substrate is bonded, the first substrate is removed, and the EL layer is formed, as
seen from the EL layer side. Fig. 26 is a cross-sectional diagram of Fig. 11 cut along the
line A-A’.

10 In Figs. 25 and 26, reference numeral 2201 denotes a substrate, reference numeral
2101 denotes a pixel portion, reference numeral 2102 denotes a source signal line driver
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 forming the EL laver
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electron transportmg layers, and electron injecting layers are freely combined.

A cathode 2207 composed of a conducting film having light shielding properties
(typically a conductive film having aluminum, copper, or silver as its main constituent. or a
lamination film of these and another conducting film) is formed on the EL layer 2206.
Furthermore, it is preferable to remove, as much as possible, moisture and oxygen existing in
the interface between the cathode 2207 and the EL layer 2206. It is possible to perform the
above stated film formation in Embodiment 6 by using a multi-chamber method (cluster tool
method) film formation apparatus.

An EL element composed of the pixel electrode 2204, the EL layer 2206, and the
cathode 2207 is thus formed. The EL element is surrounded by the cover material 2107
which is joined to the substrate 2201 by the first sealing material 2106 and the second sealing
material 2108 and is enclosed by the filler material 2208.

A glass plate, a metallic plate (typically a stainless steel plate), 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 2107. Further, a
sheet having a structure in which aluminum foil is sandwiched by a PVF film or a mylar film
can also be used.

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
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
possible to give the spacers themselves moisture absorbency by forming the spacers from
barium oxide. Further, when forming spacers, it is also effective to form a resin film on the
cathode 2207 as a buffer layer for relieving pressure from the spacers.

The connection wiring 2104 is electrically connected to the FPC 2105 through a

conductive material 2209. The connection wiring 2104 transmits signals sent to the pixel
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5 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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electric equipments are given in Figs. 28A to 28F.

Fig. 28A shows a cell phone that is composed of a main body 3001. a voice output

portion 3002, a voice input portion 3003, a display portion 3004, operating switches 3005,
5 and an antenna 3006. The active matrix display device of the present invention may be used
in the display portion 3004.

Fig. 28B shows a video camera that is composed of a main body 3101, a display
portion 3102, a sound input portion 3103, operation switches 3104, a battery 3105 and an
image receiving portion 3106. The active matrix display device of the present invention

10 may be used in the display portion 3102.

Fig. 28C shows a 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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WHAT IS CLAIMED 1S:

1. A semiconductor device using a semiconductor formed on an insulator as an
active layer, wherein at least one conductive layer is formed above and below the active layer

a material having a resistance to heat equal to or less than 550°C.

2. A thin film transistor using a semiconductor formed on an insulator as an
active layer, wherein a gate insulating film is formed on the active layer;
a gate electrode is formed on the gate insulating film;
an impurity is added using the gate electrode as a mask; and
a wiring is formed on the side opposite the gate electrode with respect to the

active layer using a material having a resistance to heat equal to or less than 550°C.

3. An integrated circuit having the thin film transistor according to claim 2.
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