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11 MAR 2005 SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD Tﬂ-l Iﬂg%
BACKGROUND OF THE | NVENTION 1.. Field of the Invention 5 Th& E #005
invention relates to a nethod. of manufacturing a sem conductor device, and
in particular, it relates to a nmethod of manufacturing a thin, flexible

nvent Ton PEVIQASpPORI R RN RERSHEACH TG SRR rlCediron

generated between wirings forned on differing |ayers through insul ating
films. Note that the termsge r Ce is specification 10

i ndi cates general devices A(E?g&ﬁ?ﬁﬁ@ﬂ?) ;P}E}é{ﬁm ~H yb&g sem conduct or

properti @Sglelaryﬂtﬁef[ﬁ{,eﬂu@n particul ar, the present i nvention can be suitably
applied to integrated circuits using elenents having SO (silicon on

i nsul afor) st FAEPFES Ipveniipn edates WehingBAd O& MsnuiagirEpe B SeROREIFIRieKice:

I nsul at ogpqg P :ﬁ‘ﬁédié/reitr@fafés)@o al FLthéli 6f iﬁ%h@actﬂhﬁ@h%{mdﬁé’ﬁlﬁl@?{hﬁﬁﬁg@tﬂé&%@e usi ng
thin filmtr %SIS'[OI’S (TFTs), to active matriX di spl ay devi ces, and t he
| i ke. Theropertyh sqmigorducior dlsyicee Egthendih@amre%enann@mé@m relAlel teledy imsghod of

cont ai ni Fe%uang*ﬁsns ik afc{tm’é'vaﬁa{m g@.ﬂa}te%&%w&fﬁﬁ MdrRRdBn cFRHng it or
thin film an ]1 one el enen rom anount e grrents such as WI ri ngs,
conduct i ﬂeowﬁymsslatmg@m orNoteghd hapant tsemzopfluntendayidenint Hitss specification

speci fi cat t yit s

cei ng 181 B denpeh 3R Lt HnchiE oG sBllotBholdd AR of) b
formed opardinulanshd pxt:mnt awesmomnd:raesukahm apflied emiitegraigd tcoruithassingeslerhgnts s

possible,ta h dttle. ra i paci.tance, .and to ve. i gh eration
P oecd. . byried SR goilitan b BRRBE HroPufSRE A S SN b8: SEP otk LBELR

sem condugtReorg@victiee trﬁtrﬁ{nhq'lﬁd Eiystan@ibpihx dévicpsiscuanedtdingdhmpiiaytrasisice. 25
Structur .0 which a substrate on which t f.i.lmtransistaors.(TEIsS) are

f or med am’eﬂj A<vesiRteh Fr élé?laréiﬁflge fanB tE“éllkke(T %‘EQ‘E‘)‘%}?POW dﬁs%r ate),

and a 18UpgdidaddsCarD @lewﬂﬂdnﬁfl daffice QPRAIINY a ehBC il denkistof GTHEM srayred | |u3g1g a

substrate% aredom and Ilaggld cre]ystals re i ectled |n gasv etvveen
the subsbémicautde S §id SR B5% A altepbtufh 8 S
devi ces. coﬁh@tﬁ@iaﬁr@;g,&eﬁﬂ@ﬂsl & dapadith® dldniinitsinGkiy spelficagan be controlled for

each single pixel by the TFTs 30 forned on a transparent substrate such as
glass, and therefore active matrix liquid crystal display devices have

cl ear i magpsscaipdoRbeih¥iRdptes Msed in office automation equi pment,
televisions, and the like. Further, active matrix EL disp Il%xi devi ces are

known 24s Ipgrated sircuits asing elsmanis thaying Q| sctuyestip yehich semigonduciyr Lyperyare
devi ces BaV%RddShi HELMER dxitt Woload ki flsetBeRHl@br lsvide. 11t MARs#BRD0 have

little parasitic capacitance, and to have high operation speed, by forming semiconductor

ND

layers on insulators.
One type of semiconductor device is an active matrix liquid crystal display device.
25 Structures in which a substrate on which thin film transistors (TFTs) are formed and used as
switching elements of pixels (TFT formation substrate), and a substrate on which an
opposing electrode is formed (opposing substrate) are joined, and liquid crystals are injected
in a gap between the substrates, is prevalent for active matrix liquid crystal display devices.
The voltage applied to the liquid crystals can be controlled for each single pixel by the TFTs
30 formed on a transparent substrate such as glass, and therefore active matrix liquid crystal
display devices have clear images and are widely used in office automation equipment,
televisions, and the like.
Further, active matrix EL display devices are known as one type of semiconductor

device. Active matrix EL display devices have a structure in which an EL material is
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sandwi ched between two el ectrodes, and an electric current fl by
causing light to be emtted. The electric current flow ng |$OW%@E§
material can be controlled for each single pixel by using a plurality of
pi xel transistors, and therefore an image is clear. The |evel of

i ntegrati gamdivhed B&%eﬁ ¥RES e AfodSE %@Qﬁ‘gl‘\tl%ﬁtl&lgrcug&\f %R, ﬁ]?reg?garut%s\éqlrghﬁ 4 2

becom ng nminute. Parasitic capacltance Ch is genera Wri’ngs
of a sem‘”E‘BWHucpéﬁ élﬂ‘é@?@é“ﬁﬁéﬁ%"m@ irp the clE I |nmt®agn%a1 bpropaied farcadekagk, and

thi's hi ndgisl gsabﬁ%qhty%?fﬁi fr%];s%}g 24 91#!1‘&{)% a% 1%%%6{ 1'3%031 gnal

propagation. There are t es o ar asi capac one which is
gener at ed bet wekhlexpl 1an@§3gtamoné?dr drnBStt epes &lﬁ'ﬁeﬂn&yedluctc&nﬁvmﬁ@ is idateasedi nd

ener at gdy, |n di ff ers’ rou h an. i nsul atlon‘
O C 18 RO Tltfe! COPark L o RSl W dn ST Rre D P e i e i

Wi rings fepmreehdoetor Hm/mcslam th agpeuncls@mhﬁspsgmbh éelays, Bed @Ryhihde$ BRfispekdt he
noved to different |ayers in order

o educe Tha PR Erute ORARs Tinal PuomBHitni rTHRER 5o We Y of Herestife

| ayer. Naecaphgijantd)eonenvitigh & parrdi@y Bétwebn Wifihit0frRed bhenhs 8k, |1a%y)éﬁfanldsor§pf ead
anong seve %LII ayer ar asi g C capaC| tance which i's generated

ower i n e
bet ween 15 Wr gra?‘agrbﬁﬁ‘ﬁee&’iv lg?ﬂsf on dj{fesent layasy Grpgh an insulatipafiian il m

contri bat es tolfake lerpl svigrition 1§ iddh@s QY ehlistah &t ﬁ'élﬁ/@éd Qrﬁlrl%?\’f@ﬁnéaf P‘E
sem conduct or dEéJI ce. There are nethods such as_naking insul ation

t hi cker aYio% ALY PEE9RE St“i”?éleﬂ|tgfif%\t?yc’é‘“eﬁ%ﬂ&vﬁ@rpwsﬁl%‘gﬁaleéh‘éf? uéWnggF mltat i on
films havibgedaoldaveretit@dyred ihiofdes anriias the bﬁ‘raﬁﬁggépakﬁ)ancé gg%grr rg@%é%ﬁ:'dt Ic
ayers

capaci tance 1]%eneratl ng between wirings formed on different
through af fiys¥mst rE- f Nemely-diteiriseration lev ofiigings pmghe fdmm layenisdepread

thicker, 4heit B¥era®Nhytrs. dqg‘o'ivéri&lg bige Oﬁmasﬁfbr @ap%g fedrlc€ Wikicht 9s [ggﬁéﬁt@@ RREAILNY

portion in the insulation filmin order e a conducti ve connec |on
bet weeh® wWitings formsg pn ldkféqf@lté%YéfSaﬂE@lgél@slesSulailwﬁllmhccmtmmt@rm an $mptovement

conduct i vig th@yRk4ll 15&%%@11@08@&%5&%1&%1@&8{déas)fc%rrpl e, breaking in the inside

of the openln portion, eing unable to ensure a sufficient film
t hi ckness, efehtre mmedfiosts aurbees 2B kitpsinaflaion Hes ok ahdmgmasﬁg mliehﬁstance

i nsul ati Q{kt&éénﬂ%ﬁl}%g' 3 Lé}l}({%%ﬂaﬁ&g rﬂhﬁ &Qp%éaani]o%vagle ectr f%ﬁgg Ilgoﬂg At thnd

devel op probl ens I"at | ng
per meabi |Tedyce thaopanasiie amamtamg gmcxiatmgrﬁ)emh @isings rf&madoamldﬂhamg&@exdue to

etchin ho ent on .t he etchi conditions, the
hol e d?oarrtg%lgh%qﬁ% a‘?roan ‘t“r alrlig)te}ureggrfl?efgtglf)rntl)Sf(l aﬁggeqtlv ul eftg‘gkeé’ Q’ﬁgémf R l¥hi ch
a 1 ,um tdvegkt lwcogab mmre shfﬁsmld fo funth drhepeRingByortiGo e davtibgRni Mm RHIOM Bg t he
overaII I I f the senm condyctor device. In _addition,
there is n%/k% }%’Jn&l uEﬁ‘? Onn%C%toﬂg)e'fwereﬂﬁ‘flflﬂgﬁ g’ g‘rﬁre Fre e et db cticherellsats
used for sfaohl 243 ngm@hmewlalyemgsrmﬁ lgh@wedng, Fof eRanfA8 SorédkinC inUihk NEsidbegat ed
circuits,_ havi s for .maki ng the conductive

n ayer s
connecti o eﬁlélg\éghone Ioér?ﬁ ““aglﬁ tp c?BS gtaesufﬁ?lﬁ?fsﬁﬂg"( riknessy &V ithothe JGRisiancsr der
of f orretthesforsbiroming laygdls Gdith@C insVRtibAY®hs hivifdlow QRMcAld AhsAnts have a

likelihood to develop problems relating to film quality, such as resistance to heat and
permeability, and manufacturing problems such as dimensional changes due to etching. For
example, although dependent upon the etching conditions, the hole diameter may become
larger to approximately 1 #m for a case in which a 1 #m thick acrylic is used, and there may
' 30 be damage in improving the overall level of integration of the semiconductor device.

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

transistors, the following order of formation is normally used: active layer; first insulation
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A 1 MAR 2005 film (gate insulation film; first conductivejliR ?me
el ectrode); second insulation film(first interlayer insulating T1lnm;
second conductive layer (first wiring); third insulation film (second
interlayer insulating filnm; and third conductive |layer (second wiring). If
the st r uchlg @aleSnduad8 @0m); FirkthEnd iR O YWy BGgad:i (i ( ond
wiring); .5 first insulat ? oﬁ fi Fm (II omé%%?teg%ﬁoﬁg%}éﬁq %ﬁll?ﬁﬁfﬁl? (Z%ql ve

| ayer; sdBGHAYS nigswiatingo hilm);| seconghcenductivu llapter dfirst i winipg); sbidnidswativdu Gitrnv e

|l ayer (9at&ogl gaid hsuldid hnsul.at | ' [ ipterdayer insulating
film; a?\% tOhi rd rcagn ur(’:‘% %tvgtﬁg?/ga?ﬂ(@l}dr%{}‘d\r/}\ﬁﬂ ef ESt‘%%oenr(ii Ylﬁgg)di stance between
the first wirilhgheasiictie iscvopal Wi therfgllbringniist candyetivalugert 3ecandrvising}; C

capaci t . t tween the wrings can.be reduced. 10 e di stance
bet wee nﬁ}ﬁ gt 1? ?Jrlgtga%v& lﬁgg%wgrrﬁ? rttl%em?g%tb%aﬁwqr ?ﬁilé’ °luEg r?ﬁ%onﬁd?’sd'éajﬁioﬁwlﬁi (@tecase,
and pr obliesrdatioal &itmhpgsecondpendurgse dagkrt (rtec @rdticdd)y ehied nptiiod NFGAN fiae
prevente t.hr ough, t.ne_active l.ayer, for_ exanple... ver, even with the
same secgﬁﬁﬂ\% T in%g‘;l%artw t&ﬁmi ﬁggthll%tctog‘?ucgﬁg layer @?téﬁaﬂg&\ﬁ’ﬁp@eﬂg“@ﬁ%ﬁﬁ%ﬂ t he
film for nht fion wiknpeidaheiseeond wirhg &U@ﬁ&lﬂ%ﬁl A thé ParaRG: afhativicd %M-@fatiﬁgd t he
t her mal abt:?h%vat'on.te eratu injected inpurities nust be 15 used, and

vat, . re gf
t he sane SRt WIrEg Rt PeiediRsd: be used by the former and latter cases.

For exanpl e, Te distlambtiefvétactle Istawitingidig (HBLEo0A lwiRAY ibBGks! 9We in this -
reS|st|V|t¥, bgt its resistance. to heat is |low, and 1t cannot be used in
the | att éP°% 408 PrRJEES (HAES i) OPRIIRESHANG Bp SEPYycHie icORNCCHP Epbbe Povyented a

portion afirodgNiteiadfve BHal, foRexdnBfEB HYWEREvANH i HRChhRACAISHHEE dvith the
separately for conveni ence. However, the termwring is 20 always

| ) . \ y
cont ai nedAH (RFh2 PHEripb Abcdp etithsag thestilm dommtion drmprsviitesf the kedsehisndy
stated algifedidivt S6RAhY REIUSRAALIPRILERLE, of REGEP it ke, and
evi I nner, I ghter, e

there are demands to make the portable es t and ~ nor
f1 exi bt% U6 ¥ phe sppe prateria)s capnet alwjaps bposed by thsf farimer aid bitaesaseof For

sem condygh@hle. AeYd j b : I: : ' th rate
may be nmade ﬁi nneér{?ﬁl%:rllll %Sre gg?%@@é@a@ﬁh@%%r a%\gsg&&gtyi @gq‘fsﬁfﬁsr\%é@z%d

| i ght er . befdeley, and it caheot Solpsadrintles lagermagte t hi nner, then manuf act uring

vecores 111 8Ly KAUBLRCL PIRLOL DR AD N, 1 OXSFRZRE LTS Y

. a WIIl e
war pi ng of the substrate ure, an u ate ea genﬁ’ﬁre

easi |y ocdtngiang cleltoilngrd nedspermedy for afvtdiensubdorate, th tenghwiringl iexi bl e
di spl a%qﬁﬁ)%%oﬁﬁﬂza@%i%'} E%%Edjélee&r provi ded that a sem conductor device

de. . .
can be manut'actured on a ransparerﬁ pl astic substrate 30 or the like, but
this has not yemidvaductac dosiqesildkatioduaattd apswabire msccmtigbeafy iidag ihgattable

resi stancg . of plast.jc substrates. Further, high eed. operati on of
el ectri C%EYIF %:)Su;li stg%h%e ’ §8§ H}eéﬁ e SIF%IB%%&? e e &r@ﬁl?:rq%gmegg P glgbﬁﬁ g
per f or medndrorlexibdi (llaxiblé peogesy s iMhe ongjaP poitibAE ehavticheisSo 0L REhRbRGicRRt Ween

wirings formed gn different. |layers through an insulation fjil t hereb
9 dgwf:% 1&&5 tg{cicness 0? its sugstrate,'and thcg substrate may be made thinII‘BI' in order tg

bei ng abl

| ) 25 make the portable device thinmer 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 capacitanbe which is generated between

wirings formed on different layers through an insulation film, thereby being able to use
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31 1 MAR 2005 wiring materials having a | ow thernal re5|shv ﬁ$ﬁé§m§h as
Al, which have not been able to be wused. SUMWARY OF THE | NVE The
inventors of the present invention considered a nmethod of manufacturing a
thin filmdevice on a substrate possessing sufficient resistance to heat
and strength during manufacturing, and then renoving the substrate. First,
a thin fwinngdestegas havifipn iwed tefmeal refibtasde, SleASE AL ChicRAS L R Bedh SHCH

subst r at ﬁgs bonded. In this state, the thin filmdevice exists etmeen
the first Substrate and the second substrate. The first substrate is then
10 renoved, leaving the thin filmdevice retained on the second substrate.
An opening portion for reach|no the th|n filmdevice retained on the

second substrate is formed, SEMMARYQETHE INVENEON ng such as formng a
conducti ve | apiey invénta® deh& tsé}ﬁtmw;eﬂﬁoﬁ ﬂgldfel'eldrg ﬁjlgt\ﬁbtﬁ i %ﬁlgfla%nx né rglethOpem ng
portion, per fornmed, and e second substrate 1Is STop

addi ti onﬁf“i1 eyise Py aslptrate popterting suffision rrsmstmbstprmae aaddsttehgthsdmmgd
subst r at ga@ffs: dh ve rt.ion ions in
a turfll% Qﬁ@qgtgl lQMlOQ’ ﬂlQ% %a@ %%Iftf &r nat D n'gﬁ 1ceaff %&H‘é‘ig

which the thin m device Is Formed. Vé is
appl i ed fist subsBate; e Blfentﬂﬂ?;ecpeglsmatemsvummddfd t e thibistute, fthé mhifl €linCEevie Nnot

o e, 208 SLAREY IR 0l BIPRLALLLY, LSRR "E W BB o

as vi scous adhesive materi a € seco
renov&d BRoEed; deantpg thiehib il ddvipordtaioetson 20 sddvad sibsirafel | Mndeehme poftical wWay's
retai ne%p thod _of manufacture is

I at
used, but ge ﬁﬂé%s%hlrag 121}3{%3?‘53 %%Ilng% 0’6?& ?eﬁo?‘ﬁ%‘{geﬁﬂe 1§ frige #d recessyBist r at e
and t hepreesssing smhb@tﬁoanmgmgonbecttvhl laer sanl i udidct alcemilAM Aviss fkdzhent

st rengt addi t little substrate war p| ng and substrate
breakagre1 %gémw,%&rnéé etrfo ‘%‘ ?ﬂ!ﬁse‘fcﬂ’gs‘lﬂ% igebprenedeasy. 25 Flaws to

t he back sur fIaclédmtbn,t ineths lpb&bﬂit&h@erfﬂidﬁ} 1hg fﬁsttsabgt@&eeaﬁd @qe%e&fddastub&&té Bre
di spl AY b gé/d &EEO% as,.active matrix liq stal pl ay devices and

active nstrsk P& qn %}jheﬂg‘?/flb%@ﬁ’roé‘ o IE@B’ésemo‘f" hdl?eoﬁmi ﬁilﬂld%llcayﬁ prtoduct

qual i ty,forms. t mmnbmalsms:; ad]ﬁ@ﬂbh@@%]ph&!@o a%ﬂéﬁﬁ:tnr&tt% réb%cﬁ{é 15%11&9919%‘&1
during nuiacture gfﬁe r eno e above nethod of ~ nanufacture 1s used,

t
and t her f“o AT 8ot %ffdeﬁﬂ“al %&all RYLoRssBt (ramporasiy regtraiged uiing a mﬁmrpusuch

el ect r odewviscais fthefiot MRterial DPHNsebR AUBNRLS @aR s e@éﬂéf e?d bgfcuttfnge thin
fil mdev'éce if the above nethod of nmanufacture is uséed. t hese are

over | appaaPondedBprtiPR%y can be applied to a three di mensional package and
the lioke. FurBekin ﬂlﬂﬂﬂ&deﬁs alveds a&@ﬁl@%n oY 8P He%ﬂbét&hééht G a%o%%ﬁ]%ngdw ring

is forne |n%he si de gosmetoa irst wwring wth respect to an active
| ayer, SRR ﬁgxseda,‘qu ath \s@spragt@are pgelei pftin the end, so the f1rst substrate and

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

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

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

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

opposite to a first wiring with respect to an active layer, after forming: an active layer; a first
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41 1 MAR 2005 insulation film(gate insulation film; a flrﬁt‘i&dﬁﬁj%wve
| ayer (gate electrode); a second insulation film(first interlayer
insulating filn); and a second conductive layer (first wiring), in order.
Nanely, a structure to be realized in which: a first conductive |ayer

(second 1mul1ati€bg)ﬁ1hrﬁ (Gt Sisuiafsy| k)OR frsd B3dAuONRY 1par &ga%“el'e&ﬁ}ale?td Q&OBH' m;
(gate’insul ation l'm;

an actlve cond5|nsulat|onfllm

second cd ’toflvf@ml @{l%rmt(”é%ﬁeé insplaging ey -ang atspgangd COM’WHV%t%Y@TI(fmtIWWI(Ig], rst
interlayan drdgul BB, fal dtfdkciur@d R feliided HOPRLET %]\fﬁstl cﬁ)\ﬁgﬁctﬁfellﬁﬁ L @écroh@g)
are forned. Note that, in this specification, termactive |

i ndi cat es¥ lgng)a)ﬂefﬂsééﬁ‘ﬁi@é@ﬂ fgm (18W§’é|m>(§’@ndu$}t1@t0nf films eoractinilaygr;aa stvandel
regi on,s an&iPis o) ce

gener atsedIl bet irc,vvgeigfrlﬁﬂte eaﬁt)enl1 nrsgftﬁﬂemﬁ‘rf?fﬁ ? Séf'%gﬁ &ndfﬁqxg%é&}er (\(ﬁﬁgggeﬁhggeq hIII%duced
by the abespationfi@(firse mt%rrlﬂ}’et hleulmlmg filys); amdea ﬂnmdrmddla:rtmfetayﬁoﬁfmtwgrmg)ezract| ve

| ayer. A er v i ce to heat. can th ore u

Two substﬂr)g?égs 3’?’ ge ugtéll Qﬂcétgozlé ea‘?"rﬁ‘%/%cr%{"%?rcf b‘iﬁ%ﬁﬁ? F%@P?ng 0?hi s
type of asemigondpator fmllduntau‘img arnhia&mehegmﬁ 4 e degitn, bhea Biaisicgubst r at e,

and the secon t bon urface on which the thin film
device is forqrr%i%g&?‘ cafy géen%ra{j?%faévqegql RN ﬁq@c%fldn‘@{"r’i‘gd:a’éﬁ‘éh as
mechariioc ar:dugcd hyjthegbove sthxemrf,; ahd gre Wuﬂinggarc\ﬁbt&ﬁhdtalﬁer folnhgfthd meriveMeEe A
supported Q0 an st at.e. afck surfaalce of the thin filmdevice
is exposed wh %1% F’é‘ﬁ ﬁ%@tqﬂﬁtﬁ@ntgﬂ? 8IFFetid-and therefore wirings are

formed. Wr I ngbvccafbstritbel’a&f ase’l hetieoproRg iPRnEGE id ORIeANS bAlE aMsSygess of

t he actlve ‘é ﬁal],\ﬁf Hin"‘h'Ch transistors are fornmed on the first
substrat & ‘é& sH R {eBiSE D RrgRe eony the fisstsubyteate 2ad fthy pasand pebsipld itases
i n whi ch bogedgft thet §uafasé nOwhich! @e FBMNMEAGL RBPicPas Fhitdaar e %rﬁﬂjﬁb'é{rﬁg .js Not e
that the terrzp bottomgate thin filmtransistor indicates a thin ' m

t r ansi’St SFUPYPAMING I BFiherbiuch @s meglaniqel grindipgrerrhemical grgdbing, b‘eﬁlvtéeﬁmaﬁgrat e
el ect r od@ebél sappiirtel N t1RSsceHRMBulshafel 9The bactt BultieS o, $R6G L ﬁgﬁltd&ﬁe is

Furthernore, by formng a top gate transistor on the first substrate, and
t hen for §kPR§ed zéewfrelfﬁgfssubﬁra}e 6ricmpecdpand Garesire evidigstane foawsed.v eWliringsroan a

transi st eherdBieChe REGRAES) 3D @SS A %Etgmtﬁﬁés 6 HleCadi® 19 erSTEMGEYE hi ter

removing the first substrate, provide e manu uring net
t he presd&fBsiftipsas fogned om thetfirst syhsseate, gaseadi which baitero |galammesxbretsmeformecﬂ | r st

W ring, Led PR f?xnwﬂl&? tokﬁoéatté)ﬂr&isg&s Qrfe fglql‘f’eaﬁtﬁk 'l%%nﬁ ?’%@rstr%c Gréd, 9 Wat hQg can

be reduced. In add can I'n a sel |gn|ng
manner uéﬁ@dﬂ%ogmaée Témefﬂtm U@l@l&tcmu@hataet a tkasfllmmtransﬁiborpms@m@xl o aMxtrdnlaaer is

o osent TRDSarTon DehgeRERCHERT Aectle SRALT WIS MG RRERT o7 dbinite
conpri segpqcrfe:agomps of: forming a thin film deV| ce on a first substrate;
Furthermore, by forming a top gate transistor on the first substrate, and then forming
25 wirings only on the bottom side of the active layer, a transistor which becomes a bottom gate
structure can be structured after removing the first substrate, provided that the manufacturing
method of the present invention. In this case, parasitic capacitance between a first wiring
formed on the bottom side of the active layer and a gate wiring can be reduced. In addition,
impurities can be injected in a self-aligning manner using a gate electrode though it was not
30 possible with a conventional bottom gate structure.
In accordance with one aspect of the present invention, the method for manufacturing
a semiconductor device comprises the steps of:

forming a thin film device on a first substrate;

bonding a second substrate to the surface of the first substrate on which the
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bondi ng a second substrate to the surface of the first subgtr iR 2)E5whi ch
the 5 11 MAR 2005 thin filmdevice is forned; renoving the first substrate,
| eaving the thin fil mdevice on the second substrate; form ng an openi ng
portion for reaching the thin filmdevice retained on the 5 second
subst r at ethimfibin denitd indortried; second substrate so that the bonding portion of
thin filmdevice anlg t he %ec%gg substrgte,i s renpved, and renoving the

I'n rdan

second substrate. In ace WROYraten Jeavine Heptur fm devicepprdbmsceond

acc
i nvent i onsubstige;met hod for manufacturing a sem conductor device conprises
the steps of: 10 formng a thin filmdevice on a first substrate; bonding a
second substrate t o IREEAN IPERREROHPIOF reaghing by thimfilm dpvighretdinadnen thehi n
film devi seondsubetiatedindr enovi ng the first substrate, leaving the thin film
device on the second substrate; 15 form ng an opening portion for reaching
the thin film devi c&tHIgEF freandrubstigie se thebihg beudisg pertion ofihéh filor diviigs antt | est

one COﬂdUG]Elsb@nH@N&Eraééqme%ﬁ)tvw‘,gm&Eﬁn&x}?ﬁg‘thgiséégbﬁgx%ﬂsﬁﬁg through the opening

portion;, and cutting the second substrate so bondi ng portion of
the thin fil mBedrwsdangsdwitheanotheo natpeabet it eréssntr enveth, e dmethigdVvidig the

second  suRs{rAlEringPse ccﬂl‘&ﬁ&ij@%?&c‘Mnﬁaﬁse%%’éggrs gspect ‘of the present
for manufacturrng

invention, the method | _ a semiconductor device conprises
the st&ps of: for miggniageniin filinldevidevi e dironutsthicr st substrate; coating

regions in whicht i i vice.is formed nd.regions in which the
thin filmdevice i 'ﬁﬁ%{ﬁg&%ﬁé@ 9‘%8%%? & @Teys%{}gﬁgf ﬁ‘ﬁdﬁﬁt TbsiEye P BShBE of
adhesi vesthirgileh devieeipfidinndg; a second substrate to the surface of the first
substrate on which thin filmdevice, is formed; renpving the first .
substrate, |eaving r%xﬂgwp ﬁitﬁeférf%f'g’é;{f?t@elﬁﬁmﬁhg‘egggblfﬂ&fns%ﬁer%ﬁ éhe gefomiing an
openi ng pwbstiabey for reaching the thin fil mdevice retained on the 30

secondlé'ubst rate; and cutting .the second substrate so that the regions
coated W th adhesi vE™4P8 2p é’ﬁg’i‘}&%l _port'lon or reaching the thin film device retained on the

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

is formed:

removing the first substrate, leaving the thin film device on the second

substrate;

forming an opening portion for reaching the thin film device retained on the

30 second subsirate; and

cutting the second substrate so that the regions coated with adhesive are

removed.

In accordance with another aspect of the present invention, the method for

manufacturing a semiconductor device comprises the steps of:
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I n accordance with another aspect of the present invention, &heﬁﬁ%tMH for
manuf acturing a sem conductor device conprises the steps of 6 11 MAR 2005
coating regions in which the thin filmdevice is forned, and regions in.
which the thin filmdevice is not fornmed, separately by using at |east two

types of adhesivescoaing refoMiehich %Q@i&l%&%f&% Borfnld, LG @?{n& IB'vJ/rH?;lfev' ce

formed on the %-}El[lSt substrate; renoving the first substrate eavi ng
thin fil M GRViEhE R demaeds sengrely Ay aising @t Masigtwentypeseef asgiegivest awh f or

r eachi ng bbiing Ridtohd LiBsHRKIS freltfh MG RD (IS oS REANG bRR}L at e, and

formng at | east one conductive [ayer contacting the't 'l m devi ce
through the openi nEETINYERG e, ﬁaﬁﬁcﬁubsjtétt%n]ga\tlh@ tlstta(tlundfllsuldstwatoa g tceand t he
regi ong ggaked. W th adhesive are in removed. In accordance with another
aspect of the present invention, the nethod for manufacturing a

sem conduct or devi EEmEEnr Ppaming pretict Epgeahingftbe thimdilia deivics trethinkd ofiithen

device o C bstra rtlal in film
or a secg%g’ﬂfﬁﬁﬁl%&l{a%f %ldég%ﬂ%élié %tsl%aS%sél?:Sﬂ%& B%epfy%ft%’P %g_ﬂﬁﬁgg’n@nf H%"“Eﬁhi n
~filmor tieughdbonpenity porfion;amdevi ce bonded to the second substrate to the
first thin filmdeyi bstr.at e; ving the first
substrate, | eavi ngc‘ftﬁlgg ftfl%)er g?coflﬁlsﬁgﬁqfaltefns‘ﬂé@ﬁt ! edﬁgl?qfec%aé%godlt hogfhesive rage
form ng amwmpdni ng portion in the first thin fil mdevice retained on the

second 20 sub trate and cutti n t he sec substrate so that the bonding
i it g
portion of thé tHrA LM Sr art“ﬁ °T aWEEN QT t P nPIETRhn BERAteR, tindngthed detond

subst r at ﬁlansfactafmg&demlaﬂﬂﬁtfc&ﬁﬂv\h&gcdhﬁﬁdéeé messpeend substrate, leaving the
thin filmor the sg)%%ld tthl n Lhé]ﬂ]dew ce. In accordance with another aspect
of the present inv Ik eyiqecm ono suthacs of A FRINgaE: seni conduct or

devi ce conpri ses tbt&u&llﬁtﬂﬁdﬁfgathﬁlrﬁmm aaseédn"cﬁmntfhﬁlr!ie(zicémQ?e%b&c?sd%@tr&%@e
surface of a first substrate; E@gtlally bondi n mor a second

thin £f1 m device tBensinghsriginstilsa of dhesecond Hip %@mtq}ffélqemqlidtd tomibsr sechd

second t RitRerht honHdaisaBinBRAARick forhli8 oRBROMG: sublRRLrate to the first thin
filmdevice formed on the first substrate; 30 renoving the first substrate,

| eaving the thin fiemavieihe dirgrrubsteate deaying ths fiystthiat Bm device on the second
substrate;

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

cutting the second substrate so that the bonding portion of the thin film, or the
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formng at | east one conductive layer on the first thin fil dﬁ\’&g{:gﬂ@
retained on the second substrate; and cutting the second subs o that
t he bondi ng portion of the thin film or the 7 11 MAR 2005 second thin film
device, and the second substrate is renoved, and renoving only the second

subst r at e secoadthim il Idev1tds1|andftmd JECOHd gumeraecsqeﬂllowu And kdnBGEVHAE the! é%cond
accordance t h .anot htgl E}g{g f the present i nvention, the method fo
1 R AiE

manuf act ur TRyt SAHRE iseeond sppdilmgsviche steps of: 5 forni ng a

first thin film dewr@zﬁlc@nwﬂﬂearﬁﬂ{éraﬁs%e&f oft thé r;ﬁ'EscﬁPti%ernﬁBﬁ’ ttfeoﬂét%gl
| ocations in ich the thin filmdevice exists, and |ocations in I C t he

thin fil nPERYATEIRERemiEndUCior devicesompaises the Bopsafi ng at | east two types of
adhesi ves, and bonfifthga frky thfﬂﬂnrHlece%n%ﬁgﬂﬂfch Bfg'f s hdﬂsgg%l ce to a

second substrate; bondi n(lg the th | mor econ 1m device
bonded to the secoréaing %ﬁ%tsrfaf\’é“@lbthﬁﬁ@ﬂffllmsdthChlcﬁlst& hnd Bewtiare ifi erhied on

the firstysubRtmal &videtIRY 'nBQe)ﬁgtes 'a{a?etl ﬁg%ﬁh%%} foast! t%vtbr@% &fQ%P;[ﬁsE\!'e]s,i ?rbdt m

devi ce on the second substrate; ning portron 1'n
thin fil nPensingethindim Weajsegwdﬂhm fsle‘cdmcbeswbsmoad eubsaam 15 cutting the

second substrate Sadhgts GeRBRLARNaPT iSpKNLE, HhbMo.or (Lhe secgnd Loy n

filmdevice, and the secCond subs eis rem)ve
second 10 seibstratatathe lfleﬁ\vhm@lmldewchfqnmﬁd bmharﬁr‘sthebsamnd thin film deV| ce. In

accordance with an C t he pr esent entjon, the nethod for
manuf act uring a se%@ggﬁgc@g b g\?‘il%seratgb ﬁ’én @E’pge"d‘?a %50t th?cﬁ"ﬁ‘?"rﬁjg a

first thisubfiraten devi ce on one surface of a f| rst substrate; coating

| ocations in which the. thin fi.l mdevice ists, and. |l opcations in which the
e T ot e o Sink Bhdptaipd baGih i g efihin eV Haiaed op fhs Yeges of
adhesi vessubsinate; alndndl ng a thin filmor a second thin filmdevice to a
second gubstrate r{dln the t filmor the second thin fil mdevice

bonded’To the second! lﬁf)‘?t‘lfjé?g“{af? $hehat ¢ pettionifiihe thipfgay pr thefsseansdd on

the firstthiau lﬁﬁmr ddvice, QOTHE RPcdnlesdbkirft i§ Li'@l%b{'@it Sund| @AV 506 hi rsdloddhi n
filmdevic he seﬁgg%aﬁgst rate; form ng at | east one conductive |ayer
in the fi ftratt?l Vg t 0?@?&?‘%?@@!‘318%f111{*H6V1§fecond substrate; and 30

cutting the semoactosdinss raikle sdtehadspdtPOr thed hrknt Bechlib fie! Meuly e
second manufacturing a semiconductor device comprises the steps of:
20 forming a first thin film device on one surface of a first substrate;
coating locations in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
bonding a thin film or a second thin film device to a second substrate;
bonding the thin film or the second thin film device bonded to the second
25 substrate to the first thin film device fomed on the first substrate;
removing the first substrate, leaving the first thin film device on the second
substrate; |

forming at least one conductive layer in the first thin film device retained on
the second substrate; and
30 cutting the second substrate so that a portion of the thin film, or the second
thin film device, and the second substrate is removed, and removing only the second
substrate, leaving the thin film or the second thin film device.
In accordance with another aspect of the present invention, the method for

manufacturing a semiconductor device comprises the steps of:
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thin filmdevice, and the second substrate is renoved, an(f'i fmﬁnonl y
the second substrate, leaving the thin filmor the second thin

device. In accordance with another aspect of the present invention, the
met hod for rmanufacturing a sem conductor device conprises the steps of 8 |
| MAR 29u5 form ng | rfa f a first
substrate; parti al lf%h%%?lﬁsrtlfﬂd?ﬁdng%@f%l é(})lr% S%%g‘ge)ecc%n r§th Sfa? m device to a
second substrate; PaBistlyhgndihga thin filok bt arseopnd thén Slacdavicetth larscrfdnl:l Rultherdiet €

st substrate: andrbo0R Il T B8 shirndpio bk ot} PRednePostanty
porti on chbsttate torhefifst thin thmdemm: fommdhélﬁmsuibstrﬂfegkﬁw ce, and the second
substrate i s renov r enoyi th substrate, |eaving the
thin filmor the sgg%lﬁlénl%%seﬁoqq ﬁ“ﬁg&&/% t&ﬁ%‘é’& B%B%fﬁﬁ’éoé\lhleﬁhlgr%‘ﬁih%frthéspect
of the prsesewtthinrilenddvice, aﬁd’l&e sedohd dubstriate iRdaa ! dHdi B0 fing Q1R dieher

devi ce cq es the st O formng_.a first thin filmdevice on one
surf ace Ong tm? eéﬂymgﬁlb lgloréé%chﬂ‘bénhgg@t“? 8574 n which the thin film
devi ce exists,n aﬁtd:ofdaﬁc&i ivafs anthwhiagect tdre tehipfesédt! vaQﬂianethQOﬁéthB@tfo?X' st,
separ at e!ﬁ/ bﬁ dﬂ{ %l ﬁl}t two. types of adhesives; and bonding a thin
filmor Sﬁmf‘iop daeise pomprisss IsEPS GBst r at e bondi ng the thin
film oro the second f@ﬂmlﬁgaiﬁ}smﬂ@ﬁhﬁaexhe@&%etsqrfﬁ&%mﬁ%%stﬂaﬁe substrate to

the first thin filmdevice forned on t first substrate; and cutting the
second substrate s&O3tHE10gH9BS i Uhlcbfthft ﬁ'@l film de¥ipq piistarandHecationnindwhichi n

fil m devitgehidfifin ldagics @6QNEht SHR tsE el &“}ﬁg/ e
second substrate, | elgw ng the t § ﬁa%r %Sf’&; egtgg%sg% E’ﬁ?ﬁgt Q(?] gé%ﬁég
accor danc?@n(}élngﬁﬂaﬂé‘thﬁé’lfaz&%@@éﬁhlnﬁlmlﬁle‘ﬂm wsessconidpubsitaton, t he net hod for 20
manufacturing a semhLERAREWE Bfn EEHI HSEQ 'hh% ttllrﬂ?d%\;? Bolea b8

first thin filmdevice on one surfaceo first su e, par

bondi N &ubsiiate tpithabitst thin Blacdevicetthimedion tlm tev sdstrate; zaldsecond subst rat e;

introducing liquid rst h|n devi ce formed,on

the first gsubgt r at(sﬁeﬁléggﬁé % Cglﬁlg\%%ﬂl tl%%% %‘J?t 4RE 1%%85 t?ﬁ‘l ﬁlnf i TG SGRCRS

bonded t ¢hinhBlns elcvice, aiRb t}mjb@nahtsabstmm mzmmomg bl rémodhg s tiieab&ond he

“first thi , second su and the thin filmor the
s{?bsftll enlqulylgﬁ?c thﬁx};fgqu %?CB%CF

second tAIN ice, nb?evt“ﬁe first substrate, the
first thin filhndedace, withe aﬁﬁhernds;ﬁab&:tfr theepreddid inkentloni nhé | mbthed fobe
second20 a'?lugcurr?nd%\éemlcon$ o (Saa and r.enpvi ng t he second substrate,
| eavi ng t B RO e S‘éISEaérPPﬁlSﬁs fheysips o

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

coating locations in which the thin film device exists, and locations in which
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30 device. In accordance with another aspect of the preseﬁtiim&ﬂﬂﬁm, t he
met hod for manufacturing a sem conductor device conprises the steps of:
forming a first thin fil.mdevice on one surface of a first substrate;
coating locations in which the thin filmdevice exists, and |ocations in
which 9 ihelniRnP@0el dds Wbl Bifl Lepadiftyy 8¢ ydag S RAL: r%'tﬁ SIHRAENS! Y
using at |least two _types of adhesives, In f| m or  a second
thin fil honing aibin Gluporesserrs Biflny davice tp ﬁtSfFQ@ddu@Ilhﬁgata, liquid crystal

bet ween the first [ S and the
Chin iim or the Sodicia RIGRH GRabTEEn e HAE pib IR A ThRAL o e

subst r at éfSt SHbsteate anchghet Han ffilms tor §h!b§t¢cmt1et,hnt fin fdevie, bbadedf fol tedevoree, t he
second 3%\9)%&5 teq and the thin filmor the second thin filmdevice, so
that a portlon o the first substrate, the first thin filmdevice, the
second substrate, cuing the firti subdtiatantlor fitshthis Godevitdyithe fdcdoml debsirae, hr&l

renoved, . T j C ubstrat.e h hi n f|| the
second thh?rr}glfnl fﬁ%&{ﬂoﬁgg%%%gﬁﬁ Oﬂglc Vf?faﬁ%&a\t/\natpﬂr ]é?ﬁ(fﬁﬁﬁ? &é 6%'??5‘%

pr esent thhvéiﬂmictemicettlhe samddosihbﬁtmte A nhé alﬁhliﬂinng tﬁe swﬁnaqnduﬁtnordeﬁiee/ ice
corrprisesth o‘ﬁ a hn{ (i)n one face of a_ first
subst r at &9 Sq’t | ?OBISﬁ ?166"8 P SrbRE, qa&’?gftm Fh“blfl e %dp‘éﬁ?“?élf]l”@}ﬁ fHmate to
a seccmddélsﬁcesubst rat e; bonding the polarization filmor the polarization

pl ate bonded o the second substrate to the thin film.device fornmed on the
first substratleA°PEHEGT itk naofher stspetingt it erescaavRegtiome thenimethad Heidevi ce
on the sgeAEctE#ASS seli€ondud@r ﬁéﬁ@&%pﬁﬁeﬁﬁ@&d&%fpo”' onin the thin film
devi ce retained on_the second substrate,; cutting the second substrate
so that the bondi f§TpBerite Bm defise gBloas fazapf@ﬁrstsmblsmte,or the pol ari zation
plate, and the secopshiSubsidiat @ b@laﬁﬁ@fgf{ &m 3pd B&Wétﬂg Qdeytot BesecSfLONd
substrate, |leaving the polarization filmor the polarization plate. I n
accor danE®siEteh anot her aspect of the present invention, the nethod for
manuf acturing a s C L thin
filmdevice on ongﬂngcgqﬁg%grap ?@?nc@g bsltrr?latp%%%g‘?tﬁll gtaﬁpé%lgrﬁ% tgng{enge@gn@

pol ar i zatubstrate {4 e 8Hn Glpdpers Fampdan lediret substatesecond

removing the first substrate, leaving the thin film device on the second

substrate;
20 forming an opening portion in the thin film device retained on the second
substrate; and
cutting the second substrate so that the bonding portion of the polarization
film, or the polarization plate, and the second substrate is removed, and removihg 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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substrate; 30 bonding the polarization filmor the polari xﬁji%pl ate
bonded to the second substrate to the thin filmdevice fornt \taﬁ%fl rst
substrate; removing the first substrate, leaving the thin filmdevice on
t he second substrate; form ng at |east one condugtl vg | ayer on ;he thin
film deviseond eitri®dan the 10 11 MAR 2005 second substrate; and cutting
the second substrate so that the bonding portion of the polarization film
or the polarizati oftirgthe sesgprd sehstigisconidaisths sonding postierenb thedpolatizdtion
renovi ng 50| ¥ HhBPolSESRROpRRDRLd %%%ecdn‘aas\ﬁbﬁgitiﬂereﬁgl/&f 'aﬁ@?ér?cﬂ/ilfl%lﬁngE the
pol arization plate. 5 In accordance wth another _aspeét 0 e ‘present
i nvent i ofccopdbyataolgating thepatauiattan filimay the Etdmiza]?nmpkate?r d;avi ce conprises
the steps of: i AN _f i on_.on ce of.a fjrst substrate;
coati ng’ | ocat f%%@rﬁ&mcﬁi %ﬁﬁlt ﬁltéétb%]i %ﬁ%éil:ﬁc%fd@\?i E%S%l)%(‘i gfgll,tloghc}hff dg%ltﬁ?agréri n
whi ch t Imanefactorifig b serdisvidetal dedcncimmisesthe sgppaf: at el y ]E)_yl usi ng at | east
two types of adhesiy d ~to bondin ol.ari zation filmor a .
pol ari zation pl at et r%§n§ @génofﬁlgl %?Yb%etopa%gi%acgé’ﬁaifjﬁsé SPIPf’graﬁol arization filmor
dovi o for ol an Lhe. TLr St Substrater romving the (1ot SUbeirate. | eavi ng
evi ce r n e firs ubstrate; .renoving e fi u it e,
the ¢ hi n e T Gl fios 1ot ine® 58 hipaCiinl B aloe s a5t btarPings Sreisurngnd
portian bondikga pdiatizatioh Mider b@elatieitiniide @ idensaboRde; substrate; and
cutting the second supstrate so that a portiqn of the polarization film or

. . OT. p
the polarization prsiRe the R ArFratiee HiR 9 ShipRelirigagon 9late Reved, 1o dkrdsacemdbvi ng
only thesgraapdo UM ®Rvick ¢aMicdnttheriRPdBEdkAat i on filmor the
pol ari zation plate. 20 In accordance with another aspect of the present

i nvention, the net FRPVIRE thendiftifsabstiate, nigaang deg duin dilsr devigevinc theceneprd ses
the stepguRfratef ormng a thin filmdevice on one face of a first substrate;
coating locations in which the thin filmdevice exists, and locations in
whi chi3the thin fifomsning aeepefies paviondsritbe this dar devdey retainadsdm gheasechrdist
two typesuRfa@dhgsi ves, and 25 bonding a polarization filmor a

pol ari zation plate to a second substrate; bonding the polarization filmor
t he pol ari zation pfHtieg Bsrmgeend wbsimnte sedohd postidysef it gotasizative filmk, rorfthd m

device fgraRehiOR f16, hhd $he SHRSA RAbSrate is removed, and removing only the second

substrate, leaving the polarization film or the polarization plate.

| 20 In accordance with another aspect of the present invention, the method for
manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one face of a first substrate;
coating locations in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
25 bonding a polarization film or a polaﬁzation 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
- cuiting 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, leaving the thin filmdevicef dnmﬁe @Scond
substrate; 30 formng at |east one conductive |ayer on the thi n% m

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 sulistacaddance MEMDRctheraRsheteMPVILATpREbY fbentRacInd meHhsthAt e,
| eavi ng tha%%f)ohari zation filmor. the EE)ol arization plate. 11 11 MAR 20g5 In
accor danFE MW 3o HBICOALsia degiee pompes desters Alient i on, the met hod for

manuf act uring a semdre@iplGiOfilnd @i & o CHIRIIAR D bRt ShigRSLeof : fornming a thin
filmdevice on one_surface of a first substrate; formng an electrode on

the thin film devi EMipgatsleatioge pbfyithig iHosistisnd substrate to the thin film
devi ce stor red on 1 Berbity BéndisdDSLbAL Subs@iiio LRTRKIAH d:0R. kiRl cRURSHA! €

| eaving the thin filmdevice on the second substrate,; rmng an openi ng
portion iSEPStAE: #¥kn fil m device retained on the second 10 substrate;

cutting the second shhstd #L rSK h | DOEH i the thin film
device and the sef:ond S bset rlat eﬁpggartéénge‘gg?qgﬁgh@eﬁ%%%ﬁ‘éﬁg he gjeec?)‘a’r‘famI
subst r at sebsgak; f or mi ng and overlapping a plurality of thin filmdevices

fromthe thin filr i .ai -in cor.dance ,w.th the precedin t eps,
and maki ng the el glf:qtrg%ycgegﬁj §$ﬁﬁ§%%§%mn1}§a@ ﬁgﬁlfl gtgmaﬁ%iw?fnreiﬂl %Cf?%gl?ee ?eﬁg?fid on
t he bdiot ewhstritet he thin fil m devi ces conductive. |In accordance wth anot her
aspect of :the present. inventian, the nethao or,. manufacturing _a )
seni conduct or _ devi guer}]éu&%ﬂrrlﬁrsfzgoé@ SP%Séraget Sé’ptbatége. L‘?‘Ejrufﬁ RpgHen ?ff#ﬁ ﬂﬂ? iﬁ%‘é‘&‘(}Ff’ce on
one surf askthefse@nfiisnistrarlib sdnidk e, andfranotingthaRe@nacitsade; & the thin film
devi ce;. 20 parti al % bondi(fg second subst rgt e to the thin filmdeyice
fornmed on the firs aémé‘lﬁ)@‘f YRlapping A piglibhat thin Simdenices fom thedBi Bep ¢ he
thin fil dedevotasinedin dteorsles@nadishb prdcadiag s, BhdGaRifg ARENERMDIBOI oA N T he
thin fil %c{evi Ccf rét ai eg on .the second _ 25 substrate, and form ng at | east.
P 3 e

one cond b Pt Frred on thy l_%‘ifftolub%fé?e tin Himgetisre certisHee-subst rate so
that the bondimGicpariicenwath bi®hdrNigpebi lof BEVpH&ESent invention, the method for

manufacturing a semiconductor device comprises the steps of:
forming a thin film device on one surface of a first substrate;
forming an electrode on the thin film device;
20 partially bonding a second substrate to the thin film device formed on the first
substrate; '
removing the first substrate, leaving the thin film device on the second
substrate;
| forming an opening portion in the thin film device retained on the second
25' s’ubstrat_a;- and forming at least one conductive layer to form an electrode;
cutting the second substrate so that the bonding portion of the thin film device
-and the second substrate is removed, and removing the second substrate; and
forming and overiapping a plurality of thin film devices from the thin film
device obtained in accordance with the ﬁreceding 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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and the second substrate is renoved, and renoving the secorﬂﬁsmmt e; and
formng and overlapping a plurality of thin filmdevices fromthe rn film
devi ce obtained in accordance with the precedi ng steps, and naking the

el ectrodes forned on 30 the top and bottomof the thin film devices

conductive. |n accesAmpascatiohdinPRRich e REPERE d&ficd H&tDHEe SlaribiVianitign, the
met hod for _manufacturing a sem conductor device conprises the steps of

formi ng &t himiiky deyige Jpenad sxishscrtelydy wingatflpassivasiipss phadhesivgsppnd ng an

el ect r odgoffing Q@ec}bﬂ& Sutfstrhegl @ tﬁﬁ;ﬁlﬂqﬁdgﬁcé £ oA %R f@r@@ubﬂ%té;ocat ions in

which the thih fil mdevice exists, a ocations 1 n whic the thin film
devi ce does not exFesrovieg pag dirw| subbiyateisieayngtthe dhigt filmwslevigpem dfe sathedi ves,
and bgndjng.a. second substrate to the thin filmdevice formed on the first
substrate; renbving the first substrate, leaving the thin film device on

t he second 5 subst faméng horopemgg gportapeini thg thior filnodevice tdtendédhom thid seroadvi ce
retai neds‘?& r%@e second substrate; cutting the second substrate so that a
portion O { €'thin filmdevice and the second substrate is renoved, and
removi ng t he secondutsiupshe scend sutdtrdt® sb afiariangraddofone thiafiinndevécepdndriat i ty
of thin film.devices fromthe thin.fi]m device obtained in accordance with
t he precé%ﬁoﬁgsetfsgﬁt§,1s 'é?ﬁl?vﬁé’lﬁnﬁdmflﬁ‘gn%*héé?ﬁpﬁé‘gbsfr?)ttehw on the top and an

el ect g«)'de for mﬁd ofbrtdmegh bmlbomap?intgh@pmhililﬂy bf It didwi c_ﬁ:ﬁﬁ:e@(mduh tHel t}b;lﬁ].dﬁimﬂ
accordance .with anot her ect. of the present invention, the nethod, for
manuf act GPYHGO SR LR to@ieceliig sib en FBROE Lo ltodeE ofBrpg
thin fil hedoybi®aele@irlc Foritedtsn BE bétidn bSthe MM Sl abBces chAduriing an el ectrode

on the thin fil mdevice; coati n% | ocations in which the thin filmdevice
exists, and | SaAFYHanGen Wity @Rothem @spest (pif fenPiresat cBVeRsion, bt axthey | for

separ at elpanbfactsinBd sehidofdstoddaRict ¥oasiRt trdhgsbres, and bonding a second
substrate to the thin filmdevice forned on the first substrate; 20

removilg the first fosmiag ¢ Binfilm dexicawp ensesutfpgerpififirshsybsiiate on t he second

substrate; form ngramhifPENAIG:RL bk Y itk evidi n film device retained on
t he second substrate, and form ng_ at | east one conductive |ayer, formng
L

an el ectrode; cutt FeRjingHecatiossidwaighdky irefike detien cxitie dpgriaiaignpirvhish of
E Eg ts 2;3;}%& ﬂg&ﬁbgtﬁ;‘r{ g%\g;ce gg%sam ke SSREAPE BHRSTE AliBast Brd HFRY 6f adiRBd{, GHBVI NY
bonding a second substrate to the thin film device formed on the first substrate;
20 removing the first substrate, leaving the thin film device on the second
substrate;
forming an opening portion in the thin film-device retained on the second
substrate, and forming at least one conductive layer, forming an electrode;
cutting the second substrate so that the bonding portion of the thin film device
25 and the second substrate is removed, and removingﬁthc 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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formng and overlapping a plurality of thin filmdevices fr‘brtn&m@ p nfilm
devi ce obtained in accordance with the precedi ng steps, and naki ngﬂ %e

el ectrodes formed on the top and bottom of the thin filmdevices
conductive. In accordance with another aspect of the present invention, the

met hod f ghin M deviad afedr gy oomemand ik 1 KL SRS TR AESIAAR BLEPS OF:
form ng %eédrSt?sf)% n filmdevice on one surface of a first substrate,

form ng an élidé“B @ on the first thin filmdevice; partially bonding a
thin filmor a secossdibfitie fhid MAH BE LAY Mgn M rLiQen.to

second substrate: or {fgrm’ ng ar_l1 openi ng tgor'tfﬁgﬁﬂfngeﬁgg ??f}dlr%\gft%’ R %e‘rcofl‘ﬁe
second 139stpteNpghe tigiyBunstimhdeyiqe; fprmegenp) thefiest ssbstraserr t i al |y bondi ng the thin

hi m £11m o Che. Seconat st gy ek RO Rt i Rt im "0 ebPe o°

thin filmor the second thin filmdevice teto
the first®S¥HE:film device formed on the first substrate; renoving the

first substrate, | eawindad ] Y i demi ce on the secopd
substrate; formng an Hg%aen(:;k%a{ﬂgopr% %tf(%)nr}}h?lrllg tulﬁ{e%ﬂ féqg?vﬁ?enrePail‘Te Oc‘}éB? fgond
ret ai ned SBRftele second substrate; cutti ng the second substrate so that the

bondi ng portion of [ il or t 0 _second thin filmdevice, and
the second subst rat ‘ghﬁ%mr%esﬁtc)g\?gcf ?}L%i}?{ 'y gﬁ%\}&%'ﬁ)o“gfﬂgyp(’f%@ ol Hun filputthat e,
| eavi A 6orend fin filin| devise, arlehs ewondisitbisirae i demod ey i26€ rertdnd ORI RIsBSH

over | appifi@idePlab:al fe thin filmdevices fromthe thin fifm device
obt ai ned lllﬁ%t agtﬂg?k&gé\t:hg)ﬁ\}\nﬁtﬂmt%ghepsr’:‘é%“é]cfﬁlﬂgfﬁgltdéﬁ??’ Hd neking the el ectrodes

formed on the topfamihgaid ovarnppinga slbiafity’ of Mg €1h GR$icEORINCHE BN fll> | N
resent invention, the nethod for

accor dangg,:\ anot her aspect. .of the

nmanuf act gﬁl#gsgalggé)ﬁncagﬁ?fa S rWIH’e{'?F PECHOMDIFRSednd Raking Eis<lestrodgsdormerom
first thihe thp hmd bewincef the (NS défiesRofduclvd. i rst substrate; fornming an
el ectrlgde on the first thi.ﬂ filmdevice;, partially bonding a thin film or
a secShd t hi nF iCERTHRGF c ¥t hé‘i‘ﬁt% atreeipehithy prognpdptentian; the anethebridr

substrat m;anuﬁactﬁﬂﬁgrhs@niaﬂn@@@mh@@cdo&ﬁﬁdméb thBsdkh& hin filmor the second
thin filmdevice a%ter partially bonding the thin filmor the second thin

filmdevice to thelr8BEsHsSslPedeyicepsmar ayfachef 2 Arshsitistatcor t he second
thin filmdevice bRAded hIdREISGFAR st thin film device;

partially bonding a thin film, or a second thin film device, having an opening
20 portion, to a second substrate; or forming an opening portion in the thin film or the second
thin film device after partially bonding the thin film or the second thin film device to the
second substrate;
bonding the thin film or the second thin film device bonded to the second
substrate to the first thin film device formed on the first substrate;
25 removing the first substrate, leaving the first thin film device on the second
" * substrate;
forming an opening portion in the first thin film device retained on the second
substrate, and forming at least one conductive layer to form an electrode; |
cutting the second substrate so that the bonding portion of the thin film, or the
30 second thin film device, and the second substrate is removed, and removing only the second
substrate, leaving the thin film or the second thin film device; and
forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on

the top and bottom of the thin film devices conductive.
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substrate to the first thin filmdevice formed on the first isLd4AR 2085 25
removing the first substrate, leaving the first thin filmdevice on the
second substrate; formng an opening portion in the first thin film device
retained on the second substrate, and forming at |east one conductive

| ayer to forman a@é&ﬁn@@dﬁlthchﬁoﬁﬁé?gaﬁgﬁ ﬁ?ctgg'gprééég§t ?10$ ?ltﬁrﬁh%téﬁl%l 3 for

bondi ng portion of the thin film or cond and
t he secon’a‘a‘é‘lfﬁ“stf“?%ﬁ‘ésqnélc‘?lélﬁﬁ*@ééeﬂ%@r@ﬁrp@nmﬂimgepﬂmy the sec](c)nd subst&ate,
orm ng an

I the thin fi t

O\elg\r/: ggpl ng a plur aﬂloﬁlﬁl%gffﬂ?t ﬁ?ﬁcfﬁﬂﬂddc%g;e@flé’gg S'fr?ac%of?\gm?ﬁ‘f 3% m devi ce

obtained in accordafﬁéémmallﬁlephedqme@e@rsﬂgu?tf]dmsigwaﬂad maki ng t?e el e(ﬂr(ﬁes

f d on the to evices c ucti ve.

NKargoog In accorga%ggn%%%{?ano{lher S fé}P fg’fﬂrqeﬁéger??‘?% y?%@@?ﬁl%ﬁi"h“fhhe

net hod f othe thiadilmadavigei dogs aosmtcmpdlacdlpby ﬁifehlgae le?gma/][ol t§§? 5frh§h?gri§§23@f

f i surface of a fjrst subs

Form g an el Wb B, ofTs SEYooCRy AR SpTirin e g, Ty BRoER RO GERONS | n

whi ch t hesubbtrate;fair |cmtmgvlomoesumlsmh &i&dhin&'ﬂﬁic{e@lfb% ek?tsrm@lthcatiohgéﬁ @gfgtﬁ féﬂs"’: Cﬂes

d d X1 S ar. at el usi ng at | eas wo types

aﬁ\él Cgongﬁﬁ] figh 9?":’1 Chef Ay WSt’aseBéé@ﬁobﬁ P #ileaH beivees, Ofﬁég‘iﬁsﬁ‘@s dnfopeni ng

porti om dpanmgq:eﬁimdn tBeIgh fih @r thY se6@RL thOfInO§ALdORRr bGndQ@eﬁfé thiAGikhin

fllmdew eeX| ?glocatlonsm which the thin fil vi ce does not
7l glinge

exi st , 3?%? HE° 9rthe teeard gupstratsines of adhesives to forman to
openi ng pOI’t I On I N Ho@inghhé thih | AObr Eﬂé%e&%ﬁofhﬂl Eﬂhrﬁet/fcle rﬂog % ﬁ)ethgf g&fnd

bondi ng t g il.Lmar.  the second t evi ce e sec

substrat e ’Hﬁ‘ﬁ% °r’f first thim film deyics @m%@n %@é@ﬁdubﬂﬁnam;l I m cqj/ew ce boPded to
the second substr agto¥ia e fifde LA ir
substrate; renoving t%e %I rsjtﬁL sﬁﬁgssttr%f (Iaba ?‘g%‘?%‘? e fﬁllrnp%‘tl Thit n F’lsle(r:ﬁn evi ce

on t hels SUBHES: s substrate; form ng an opening portion |n the first thin

fil mdevice retai NggrmAfs taﬁ‘%pe;ﬁ? 1SN Btk 38 eni S Wik Cpglc iﬁ?e#:‘a% %gcl:oosntg;gt e

so t hat aBortlon of the thi m or t esecon
the secod®di#strate i s renmoved, and renoving only the second 20

substrate, |eaving cond 1 hi m devi ce; and

form ng and over| a‘%?ﬁ e g ngg{g}l&m%f‘c’%t% PP 2\}% ng %ﬁﬂ’rr?rt% SEHPH £l m
devi ce olthiai Fg deﬁlca,cemi dhﬁn@ecwmtsmbsﬂ'm s ecacvedg agd epsmoviagdodipkhd Geddng

el ectrqnd %ﬁbgtﬁ[érﬁqvfﬁg the thin film or the second thin film device; and

forming and overlapping a plurality of thin film devices from the thin film
device obtained in accordance with the preceding steps, and making the electrodes formed on
the top and bottom of the thin film devices conductive.
In accordance with another aspect of the preseflt invention, the method for
25 nianufacturing a semiconductor device comprises the steps of:
forming a first thin film device on one surface of a first substrate;
forming an electrode on the first thin film device:
coating locations in which the thin film device exists, and locations in which
the thin film device does not exist, separately by using at least two types of adhesives, and
30 bonding a thin film, or a second thin film device, having an opening portion, to a second
substrate; or coating locations in which the thin film device exists, and locations in which the
thin film device does not exist, separately by using at least two types of adhesives to form an

opening portion in the thin film or the second thin film device after bond'ing the thin film or

the second thin film device to the second substirate;
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the top and bottom of the thin filmdevices conductive. In a&%r%%ug\j th
anot her aspect of the present invention, the nmethod for 25 manufacturing a
sem conduct or device conprises the steps of: formng a first thin film
device on one surface of a first substrate,; forrri ng an el ectrode on the

first thin film deVb@rﬁhnﬁﬁ@ﬂhEﬂﬁhﬁ%@tt é)ng r%nrdev (%Q’ECC?LQA %I | m devgr(l:(?

exi sts, and locations in Qs fhesgec
separ at el YUbsFatedp the first thisfdm dwetfyrp@d omfthaaﬁiﬂsembme, and 30 bonding a thin

film or a second t i a n orti.on, to a second
substrate; or coatlﬂ3| c,éﬂtﬁlegﬁgt Slq‘%St tea\ﬁ E‘F&E th“l 1 46Yie% 0 fhessesondyn g

| ocat i onssﬂhﬁtfﬁﬂq{ ch the thin film deV| ce does not exist, separately by
using at least two adhesi ves to openi ng portion in the
thin filmor the se?:%ﬁgjsg[%mr? PR RO lﬂéheaﬁ?re fb%‘?ﬂﬂfﬁ’gcetiﬁ@lqeﬁm the egpest

t he seconsubistite, #ridl foantiey hcleast oné Mda&mn@kreswl‘éhﬁah@lectl&iell MAR 2005 bondi ng

the thin filmor the ﬁﬂ nd thin fil mdevice bonded to e second
substrate to the fiFEig HiEreriad fudetiate & fint aareriang ?ﬁ('lfé‘ef[hllflsfﬁlmsﬁbéllQ’@Feﬂd

removi ng thiwe fflinr dév18€1,lbﬁlﬁr e EsechiRRYitREaleNB feldo$td, t HaNrdnbdvi rgd‘ca)}ﬂ Cﬁleo% 15&11‘3
second supst an openi nghportl on'in the fi thin 1itm

devi ce ref@s{@&e%ﬂmfg@eé@ﬁ o thssepanddhindim devicpiang at | east one
conductiove | ayer- t ofoh@fn® aa & S £9 t hat
a portion,of t thlon ?l:g: m oreﬂ? %%Hggcpgﬁﬂdh&l (ﬁgthﬁ{]ﬁlﬁ%gg\g%c%}ﬁ ﬁl%ﬂ%ﬁ "Tecond
subst r at ed§vdcer ﬁ%@%ﬁn agerIdgneeiirige piersdingdepseouiaking stelatredes! feanddg t he

thin fil mhekepg hRl soRert thdinth filnt R d 10 form ng and overlapping a
plurality of l%hln filmdevi cesllﬂ#ro‘ﬁ]&tghe tuﬁlﬁﬂeme devi ce obtained in

accordance with @ ﬁ%’f’ﬂﬂﬂ’éée‘tﬁlﬁhgam@ps%paﬂdomm rpgestehe imtendbi,odes nidalidiedoon
the top aﬁgnﬁgétﬁﬁ@ggmhp&dhgbpdg‘h&rgo \ﬂlsé:sqﬁ §t9 ctl ve. In accordance with

anot her aspect of the present iInventi od for manufacturing a
sem cohtluct or devi cféﬂémg}@r‘fhlséémtdwmsbepﬁrﬂfsubslz‘étef orming a thin filmdevice

on a first substrat rf f the fi ubstrate on which
the thin filmdevice Fgl%n[?%grgfléf tooégl s@coﬁu st Eﬂfﬁs"[“r‘g{”é:h tﬁ [ﬂ& fRdcs iy st

subst r at eforagriio o sseerdmybsiratgpeni ng portion in the thin fi I m devi ce retai ned
on the second 20 s%ﬁggﬁéﬁ] tlcifjg%sa%gt(r)a{téj%gge wi th another aspect of the

present invention
forming an opening portion in the thin film device retained on the second

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

bonding the surface of the first substrate on which the thin film device is
.25 formed to a second substrate;

removing the first subsirate; and

forming at least one conductive layer in the thin film device retained on the
second substrate.
In accordance with another aspect of the present invention, the semiconductor device
30 comprises a semiconductor formed on an insulator as an active layer, wherein: at least one
conductive layer is formed above, and below, the active layer usihg a material capable of
withstanding a temperature of 550 °C.
In accordance with another aspect of the present invention, the thin film transistor

comprises a semiconductor formed on an insulator as an active layer, comprising:
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manuf acturi ng a sem conduct or device conprises the steps of :j ﬁoﬁﬁﬁn@ﬂﬂg thin
filmdevice on a first substrate; bonding the surface of the first
substrate on which the thin filmdevice is 25 fornmed to a second
substrate; renoving the first substrate; and form ng at | east one

conductive layer irﬁéatb%&dﬂtihgfﬂﬂnrﬂnqwhﬁﬁeﬁ@}eﬁi ned on the second substrate.
a the pre

I n accordance w th another pect of sent invention, the
seni conduct or devi @eate3dectiodpon Hegat iseitingrdidnct or formed on an i nsul at or

as an active |ayer, el I one .conductive |ayer .is fornmed
above, and bel ow, 1 ﬁ}g&g%? F \E/héplﬁg ‘ré(f?&igfgsnl’ Nyg agcreﬁ%ﬂtmgﬁﬁsa%ﬁnés%?ng
wi t hstandi ng a t enpewaingren die $&)ofhosite thac goe dbraedapwith snpiches taspeet of

the pr [ tign. the thin.filmtransisfor  conprises. a sem conductor
f or nede%ﬁggtaeff d|g}r%l %@8?31513“% ALRNSIRPSE ket ‘?q"@LWﬂ’r’ili“F . 5%@ C.9 1 MAR 2005 a
gate insul ati g atédrdanoe witheanatitt wpedtay elic proscfin®e@idRC tHeQeRi@AddRE @aie
insul atin ' [

film performng,i rity. addition, using the gate el ectrode as
a mask; 4 pgs%aﬁ%%co&ﬂu?t O@N‘ggmbﬁ%‘%‘ﬁ?t@r S AGHY ©laZbreEAMIEEE: Wi t h r espect
to the active 5 | ayalrofgslafigatRnfkeri al having a resistance to heat equal
to or less than 550C. In accordance wi th another aspect of the present
i nvention, the senP®&Hd&teeE?dedevi ce conprises a seniconductor formed on an

| nsul alor as an ackl tim HRY ¢fansiO8BEhB00 0r2 BRREIVR1LD! B AbOBidd bR 2
pi xel electrode; 10 a thin filmtransistor conposed of. dh active 1ayer; a
gat e i nsGPREFHRE the peHVedBist2at pagtetehrstragds ¢ontacting die gatgrinsudatigafidme| ect r ode
cont acting the gat q yiRskkaHeRdd (d eyl e active |ayer
fromthe gate el ect roldegl$i dg; an op%ogﬁﬁr?gkgﬁ@?ﬁ?%ﬁggﬁﬁ%&&f@trystaI S

bet ween a pi xel el 88OPpRFengadecirede:bet ween the pair of 15 pol arization

films, and the opp@giiad BLE&L & i &, S ant.; d.an grientation film. In
accordance W th angﬁtaher © gpgsctb?%%e%h% r%sgfﬁ%m?dr%véﬁ% |e§nt[)§¥vﬁ§n stgen‘i%abrnd’lﬁctor
devi celSc pRfFFiration Bmserrdoibndpposiog efestradid on an i nsul ator as an active |ayer,

conprising: 20 a pgisgaigr[t; Rl arization fil ns;

an orientation film.

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

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

a third insulating film contacting the gate electrode;

25 a passivation film contacting the third insulating film;

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

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

30 an orientation film formed contacting the pixel electrode;

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

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

. polarizing films, and the opposing electrode; and
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athin filmtransistor conposed of: an active |ayer contaéti’rfﬁﬁ%@ﬂﬁs st
insulating film a gate insulating filmcontacting the active |layer; and a
gate electrode contacting the gate insulating film a third insulating
filmcontacting the gate electrode; 25 a passivation filmcontacting the
third insulating filsg8lam fWakd il i g%nﬁa] £RC ihn-film
transi stqr through an opmégn&gglr:%%E t:‘&gtrlh%ué&i tﬁt%ﬁu{h% I négful%dz;%ﬁ&ﬁlg film
and in tl%mbate insulating film a pixel electrode forned in the surface
opposite that in which the gate electrode of the active layer is forned;
30 an orientation filmfornmed contacting the pixel electrode; an opposing
el ectrode fornmed in one Hiolks f DN|Of BHEINRABANGSof pol ari zing fil ns;
| iquidccrysta . I .electrode, formed between the pair of

pol ari gi ng fi r%pgge%&?%ggglgowﬁ Sg el ectrode; and 17 I 1 MAR 2005 a seal ant
f ormed bet weehigshle fo Y3 treidiagriras shogyidg dmenatrdirhéne mpd bf 0f ppb@rihednfgn;f i | ms.
BRI EF DESCRI P T AMYNGS. 5.1n th cconpanyi drawi ngs: Figs. 1A
to 1D are di agl gr\riBAqas:rhdoiw#%g PR SRR %e'%f’ HB?nrtTB'WBgBFg‘Qé’ﬁfise?tﬁ@%ﬁ?flP?in;

Figs. 2A and PigsdetodiGge dingraishionthgidh eaiBodtdie HoddBie pfestdienRnassnt '
i nventi on; F-F%SYLA?Q'A 3Cfre di agrans showi ng an enbodi nent node of the
present inventEon: %}é'fue K SN HB AT taRdarhie SFESeMEBUTHRNt node
of theopr esenFigs.rflemid IMare agrirgSshobmeditbniBdandnt B bAIKE phAONViREnan;

enbodi nent m)g]% gf tcﬂe regent invention; Fig. 6 is a diagramshow ng an
enbodi nent mot®- 3% & %gfg‘i“é exingianvabpfisent mpeof thpreseny mvaREOTY| agr ans

showi ng an exHigpl 7A @ 78nreabetiniedlondle hB8xMRS 8N hn chBYEnPB; el U8senBA 1O
8D are dicagranms showi ng an exanple of an enbodi nent of the present 15

i nventi ofV*¥{Ys. 9A to 9D are diagrans showing an exanpl e of an enbodi nent
of the presenkigsi W en8DORe dido@sins AV i - ' anpl e
of an _enpodi mer%t of the presegﬂe}?l‘1 invéltﬁ ?%%ﬁ%glg?sg%%ﬁnﬁg%g}% ;g;?séaﬁﬁ

di agr &fs™FR¥AMg an exanpl e of an enbodi nent of the '

Figs. 9A to 9D are diagrars showing an example of an embodiment of the present

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

nvention;
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present invention, Fig. 12 is a diagram show ng an exanpl e i %Aﬁmﬁdi ment
of the present invention; Fig. 13 is a diagram showi ng an exanpl e of an

enbodi mrent of the present invention; Figs. 14A to 14C are di agrans show ng
an exanpl e of an enbodi nent of the present 25 invention; Figs. 15A and 15B

are di agr ans EOWOAGo 200 8 dRlkfan®f shaw i dasthmBRtorah kb8 dinReSEME ptRUANt i on;
Fig. 16 js a diagram show ng an exanple of an enbodi nent of the present

i nvent i oRYeR¥®Yys” 17A to 17E are di agrams showi ng an exanple of an

enbodi ment  ofFighA Pk ARGMm SﬁﬂVlh@X@@}EdHﬁﬁe ofF dngzﬁlboc]}%nﬁ 8 th8 %e@érﬁ 1@6%@”‘5

show ng an exanpl e of an enbodi ment of present invention, Figs. 19A to

19D are di agr%lﬁﬁz%lﬁé\ﬂf%@a%ﬁlm @xa@fplfa@.f aarppberiveant olgthe meermmetmn
i nventjon; 18) d3 lg/l%ﬁh%@ﬁés@vaﬁ m?%rﬁ e 60 ¢ g{b%dﬂxﬁg 81%{1% .exanpl e

of an enbodi ment o esent” 1nve |on |agr am showi ng an
exanpl e of arflsswbb‘bl‘?infén%@f ar@hélaguagsemowmg/@nta@wp mEhrlg E22dls§1aa dhivaogr am

show ng ﬁ%lﬁ&@ﬂ@bﬁsﬁétfé} gﬁrgg éﬁ@%}] of the present invention;, s Fig. 23 1is

a di agram show ng an”ex an enbodi rent of the present invention;
Figs. 24A to BgCase d:laggmaalmwiaigmm agivamaaitt Ev display dexicEmadifapisyd 1dizgi ce
manuf actME? élﬁ r;\%nh present invention; Fig. 25 is a diagram show ng an
active L pl’ay devi ce manufactured using the present invention;
10 Fige 26 i sFig 2h agrdiagrsmohowingem tive watrivelEl disphl ddvisphayufdeviedasing

manuf acttglr ede g%l ng tthe present invention; Fig. 27 is a diagram show ng an
exanpl e Of PEREBADSAIMEnt of the present invention; and Figs. 28A to 28F are

di agr ans shovmggzmsarmh§5m@hoﬁirfgcdnrmmpledﬁ\éhQﬁﬁ)odﬂ;ﬁmDEprﬁb e dofpelib; ] ON OF
THE PREFERRED EMBODI MENTS [ Enbodi nent node 1] A nethod of manufacturing an
active rix liquid crystal display device using the present invention is

expl ai ned usiFgs. BBA.to 28F bR dthamSB§howing examples of electronic devices.
15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Embodiment mode 1]
A method of manufacturing an active matrix liquid crystal display device using the
present invention is explained using Fig. 1A to Fig. 3C.
20 First, a thin film device (which becomes a thin film device 102) is manufactured on a
TFT formation substrate 101 as a first substrate. A leveling film 103 may be added,
' leveling .a surface for bonding a second substrate. (See Fig. 1A.)
A supporting material 104 is prepared as a second substrate, and a polarization film
107 is attached by an adhesive. Note that an example of bonding in which two types of
25 adhesives are used separately is shown here. An adhesive A 105 bonds the outside of the
thin film device 102 when joining the first substrate and the second substrate, as stated the
below, and an adhesive B 106 is a viscous adhesive and temporarily restrains the polarization
film during a period up until the supporting material 104 is removed. (See Fig. 1B.)
A polarization film may also be joined to the ieveling film 103 over the TFT
30 formation substrate 101, of course, and be bonded to the supporting material 104 bonded.
In Fig. 1C, an adhesive is coated on the fringe of the leveling film 103 formed over
the TFT formation substrate 101 through the thin film device 102, and on the fringe of the
surface of the supporting material 104 on which the polarization film 107 is attached, and

both substrates are bonded. The first substrate is then removed by a method such as back
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20 First, a thin filmdevice (which becones a thin film deykcgil 5|s
manuf actured on a TFT formation substrate 101 as a first substra

| eveling film 103 may be added, |eveling a surface for bonding a second
substrate. (See Fig. IA) A supporting material 104 is prepared as a second
substrate tion fil 107 ttach d by an adhesi ve.

that an e§< @%Ea'iﬁ &) |XII?OWE?I‘7 SH?% ‘ifpts%“’é‘f filmp de g 4. v dseaFig: &E’dd

separ at el Ip prectsth,oa/\inlnharce asAmualdbﬁ&h\n&y/hIstQ Rends etsh%tdw&ﬁin%e Rfwebigydni
fil mdev:{gﬁ 61912 }éxfu af"’l ﬁigg %he first substrate and the second subs¥rate,
as st at ed the P hETBAFViEs Hedghing nsripgred & the spdof stirdipgihesi ve and
tenporarily reastpigdl rESedtﬂ&Gc OB as ifg@fekdOndxe i ko ﬁll'ﬂ'f ﬁﬁﬂ c@vxp,@ rlUQq'eHHleH cthe
supportl ng material 104 is renoved. (See Fig. |.B.) A polarization hI

al so be® | H%‘H“%d“%‘ﬁféa | ¥del ($f5 Figl %ﬂo%@eposmeeiwrpdemw isratachasito the
subst r at epal&tzatiof fikAUNSE anP NGB HRANIESH §,Q Ger!

bonded. l%fn&? 1C, an ag?]es%e P;s% coat ed Oe?}x@l?%e?jl‘ﬁ}%ﬁ g&gafn??%g I@ ]Eg%g
film 103 i {8t ong mereTIpPPGinganateral Sudyste arleearifb.ﬂ_o suppouighe pbleritdtion fil m
devi ce 10@m BIMinQRselthe pbialiffien Himlidiges SUr face of the supporting materi al

104 on which the polarization film107 is attached, and both substrates
are bonded. THE Higr¥h, @Gb‘slﬁtrateelslcgt @tﬁewtuoemﬁmxetétaang timesdiesive UC 0B & thack 19
|1 I\/Aﬂ?(%degéﬂﬂﬁgltmgf%w er thesur f of the thin film
device 102, (See Fi g cc lbf' 1@%‘ neé)%ggt%{;l %?mese&jgﬁm gcl%élalr? Feiove Ibph may
al so be plEpes dwreby faﬁs tlmpmrregmm heatébinedte tiayes adiebivt he thdadhekivt B1deVi ce

102, and (VRIFg! h nd of r| pi xel el ectrode
108 is for nePdEnﬁ%}i ﬁ?intﬂ‘{?%%%r ﬁﬁ% n?att?ﬁalgevfscne g%jﬁlr%??edédn the 5
supporting mateeimadontitador deSim den thus bAg)veAlﬂeﬁﬂbﬂﬁyi (f[bgﬂﬁé pobéodemiddihiter,

attached ion film.112 and rystals 109 are

encl osed hglﬁ%gélggfé%é%r@ ?&)iflam(lgé%t uripg gt a stypin Wﬂkﬁhé“ ﬁg'f(} Orfesubpirae.qafbsrt i ng
mat eri%d landly mmopngpmeembmmtsupme tthdthﬁl poindld Zakinto A beivklAaldy Gasg the

pol ari zat 5}?5 e _substrate is cut at |l ocations for

l?alfdi f dee\?(gs1 g T and %lg re;it Ii
det achi ng Y he QIhds TECRs ¢ “f“n Phre20d) BetsiRre  the Polrrigtiont i, iss joinadgievibee
102. Reglsorfsceczfmtredmbvaltﬂ‘tm asthamhive A BEPnding upSMeNLCEkaBY obiektide, A%ilnt ﬂ)er eby
only Ieavh{%%epr ons ¢q @ t ed b%ll?the vi scous adhesive as the adhéesive B106

(see Fig ¥ 1S 8 SPRASY e ptiak andldbe fiks qaeﬁevlé&ompse@é apfl gsed3C.) A
sem conduct or device can thus be given flexibility (flexible property),

made thi igeli) and 1% | i ghter weight by manufacturing in a state in which
it is 4% tEFCPYmentmeds fhie, and by 15 lastly renoving the substrate Not e

that an exanple nfaahﬁtatuﬁggtxﬁetﬁéu aﬂn&&%& Edvénﬂu%xﬂfé' Seothiyet @l @Yngdg‘“ ce

is showmn here, and therefore ol ari zation m|510|ne
sur f ace é‘?‘?’éP“‘?‘@FﬁS\ﬁ&l"‘cFr‘B’fﬁgt%@"sﬁ {rppissor (@@Kéndfh?gembmnmmberdsagsde by

obj ect i veiili#ing ial dRdds Qe ctichdl Hﬁgﬁmodpdng%ﬁlqgm RarfsisloPaAd wAritgPBEY L0g.pherial,

and the like can freely conbined an
applied to an integrafed circuit using a plurality of transistors, of course.

may

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

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

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

are removed, and an opening portion for reaching the active layer 1104 is formed. (See Fig.
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20 [ Enbodi ment nmode 2] A manufacturing nmethod of the presenti ﬁrﬁg%tggﬂgn IS
expl ained sinply regarding a sem conductor device using a thin film
transistor (TFT). The explanation here is made by wutilizing a cross
sectional diagramof one thin filmtransistor and wirings, but it can also

be appli tp.an integrated circuit using a plural]j of. transi stors, of
cour se. f’?ﬁAnRé %%iaﬁ’éa S8ppErY kﬁ%ﬁm t%%@ﬂg%\fti’ﬁpeﬁéﬁ:’ia%?a&w Fichas 2vifgfe
renovi ng fimfashe wepmed atthe lokOlaydrof flerrmslsonaddiged b sEoppth sy paiferndid@l. A
transi staqr i? strugtured by a |lower portion insulation film 1103, an
active | &Y8FNNEISkomposed of a semi conductor such as silicon, a gate

insul ation filAnsdch@B,wising 1d19ajoataCli@e tHeOst@ivd 186 filo tmo¢m§bsﬁbﬁqs
stopper 1102. A  first interlayer. insulating film21107 is fornmed, an

openi ng p&RGfrd Yt mFuaM g LHe indarmed 3er Aijge 5401 08hg condpgtiveFonpgsion

first w i fgméd B8wesn flﬁfﬂf@tdwfrﬁhgqggg‘ aﬁcﬁ‘%e%@%id%riﬂgrﬂipﬂnm%h tRESANA layer
interlayer insulation film1109 is forned (See Fig. 4A.) second substrate

1110 is BBHERERsEPY Rdarger Ipea@e R Tmemay #eo bt farmed i1 ey asaidan fer eligmemt over
which a thidkidd, | Maoey i 68 Wﬁm‘kg&g’%ﬂb% trclzgﬁnefcleﬁsaireﬁﬂ?s'[M§c%e\5le]roﬂlelﬂgg il R€ed

etching stopper 1102 are re an opening portion for reaching the
active | ®peping portions afeofopmerd froBethepy and ChelfotiRwitB0Be dBicrurk tof jthe pwserdl way's

necesSaf Yl bl heeRECR i Bas WO RAR it fgudiE cfadcbhdh, S YibydS WAalkt &k 4
d e t Tayer o as a

filmmy be prepared int owes the transistor and use

st opper Hyrmprerafior farming theactive ddyiengnil detrefoR vedognithvinigribwdedtit distensetcac be ng
the acti \ﬁ§c4_ayer t hrough the opening portionis 5 formed, and an
insulation film1112 is forned. (See Fig. 5A.) The conductive connection
is formed bet Weeactivhdayer,rs gateiinsubeging T0R, arpdtet dlectsde,on drsnifiterigyel Idshlaihg ough
the acti \gfﬁml ayer, .n this ca

] e ut a |l arger..opening portion al so be
formed in OhFy & POTLY &nsﬁcg?ég?t?r%ﬁ%msuﬁbg%&l@i 8rﬁe°‘§’r‘iidwfrﬁbg’ ta\'ﬂgat&ﬁ FPRG¢ may
]E)e co(rjnrsfeo;tiﬁdg ﬂl&n’r eccbdlwengWﬁl (shgmefe :iretsh&ﬁn iaﬁ tHeSeehe- tixﬁ@eﬁlif?g (ﬁ@drtc'tdﬂnﬁriadrﬁ

ornmed fr top.and t with the structuyre of the present 10
i nvent i or%‘?'i’rp%ﬁﬂ??ﬁg%éﬁwel 1?’? g tli@fﬁnf‘ S°90Bf P LA 1L T8 TR

Further, ofiwiiingsvidtiearenot eedrafily@ionhdidH 1o ghd the FIed iraist¥86wn fdhe Faefeef Or e
W rings ng ng | ow heat resistance can be used. An active layer, a gate

insulating%ilm a gate electrode, a first interlayer insulating film a

first wring, IRdgegrotird B el et i@ (sNbtfdskd a @ec%ﬁ@@ﬂﬁn%“lrlij@gs ifRd the
second 35 W ri n&cﬁf&?rb a conventional structure are shown at the sane tine
|

in Fi ¢° 6°98prn &6 ¥ JRieTau6E aumREl 11pe.stfe wrgone g¥ining shlSani clops 40 thmdrgecond
Wi rings Idifibg 208k, had thed RrHIHRSGpREGhIOISD becOineMaldeN I FuWhEC he@b A iring
el ectrically connected to the IFII n filmtransistor showm in the figures
her e. 1157 may be formed in the location denoted by reference numeral 1155, or may be formed in
the location denoted by reference numeral 1151 as a first wiring. In this case, the distance
to a first wiring 1152 becomes short.

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

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

The effective thickness of the insulation films between the wirings can thus be
increased, and the parasitic capacitance which is generated between wirings formed in

different layers can be reduced, by using the manufacturing method of the present invention.

Note that, although there are problems in the conductive connection through the insulation
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If the structure of the present invention is not used, a secgr?dﬁﬁi&':g 1158
isina 20 location denoted by reference nuneral 1156, the second I ng
1156 is close to the first wring 1154, and their parasitic capacitance

al so becones | arge. Further, the second wiring 1157 may be formed in the

| ocation denoted by reference nuneral 1155, or may be fornmed in the

| ocat i on HEsdtved makingethe dnswiptien £1lms 1hivkess anderer eanvemtianaldy, theretdng socase,

the di st apeg pr&tﬁelﬁs fiftS kheMudetdg Jf]-ﬁl%m?‘igtgfge& o ttesengﬁnéléﬁtﬁﬁ he urW%E dge the

di stance between the first wirings an e secon wrings 1st hi'ckness
of the set@AYS IﬁtvéhlPlaVéﬁngSﬂquanmchgl partiensvbielcw thh@ccmi‘awtamﬁnalsmse rsipfithr e,

and it %ﬁ%lﬁi%n&lh& r‘:ﬁﬁ] ti'nlr:] vﬁ gssg I‘ontnhfgl haft?ﬂ"%rrrﬁﬁ%rl}the actl l atl Og film

and the first inter yer I nsu Actur ng Hethod of
the pr e&sdh@refom/mng)mateﬂihle lmmmgﬂmedleattthsikmscsmmafe utsdn:e | lawwe resis@intd @irings

o i t t f 30
arger ¢ naich pAFRt da Bed bl Al B B SR o W60 | T m The

ef fective thickness of the insulation filns between the wirings can thus be
i ncr easeﬁgn%na. teh parasitic capacitance which is generated between wrings
formed i t layers can be reduced, by using the manufacturing

nmet hod of[Enibedipieasent invention. Note that, although there are problens in

t he conductive, conne t hy ough nsul t| on 21 | MAR 2005 filnms by .
si mpl ytraki ng A& ﬁpgtap%lﬁmglq Wﬁh‘Pﬁ of e @f’asﬁese%w’éﬁtfpbﬁaﬂwof theer e

are no  gieRnPIotREE. Wh bt RakRtiad @ stﬁ]iad?éﬂl;%ﬁ&é%& i95ndvendE L SRBE that
invention. Further, the structure in ch wirings are forned in portions

bel ow t h@“é)b??tx@l’teéyetnoar@ 3 Hemé*afffést%tsdlwltsh devdgm iserhomenil the tiaveesupesauseput
the Wi ringstiohe af Wﬂ'ﬁﬂa@{efsﬁl%s el H&e'agsebg‘ﬁtc?}pts'eé(lgntl R¥&lon aib@at?onts heF %Lﬁ?fn

wiring materials havi ng(F ow heat resistancé can be used. Low resistan
wirings Sibstetescens] therdbee ase cxlaigediuclhepressal invemsiontdes rheedpphied jof cawse t@an

t her ef o QicbRedSRY. as[ FIRAL SR Shis 1a[r¥ g O'rﬂzg{e?lg %mﬁag{tﬁﬁf FXBRPLE R 5 ARRLYI NY

a net hod of manufacturing a sem present 1 nvention
to an actquﬁéﬂlﬁﬁplﬁWﬂeYlﬂqﬁﬂrmeéW@amdmltbplcayt'demuae is shown here. Note that

only one pi xela pRd L@l ofa bttt oGt AS LA iy f9§§h8§ra S«ﬁtﬁ Wg 17y the

flgures because ocatl ons at esi ves are use sealant
| ocat i ondn adgigigni shstratey having mipsuigtitrs filna tfemyedamdthein eutfadce, ack aem@hlmoned

The preseisila grfﬁéteﬁ ay&%gtrgg SRRk s?ee} &%ytlrra%? 'cah gls&g V' ces such as a

liquid crysta isp vi ce havi ng and to a liquid
cryst ato di spl ayn detingesténpensdl |1snfcugtedtredt ﬁartrhmav&flrufvthc fcstrsmbi;trate A0Gl aAs

SUDSU1 2t Gl LR SRR e R B e
sur f aces,useufoh tlzsetehisg btoppar 401. A quartz substrate is used as the first substrate 400, and a
silicon nitride film having a thickness of 10 to 1000 nm (typically between 100 and 500 nm)
is formed 'en the etching stopper 401 in this embodiment.
25 A first 1nsu1at10n film 402 is formed on the etching stopper 401 from 2 10 to 1000 nm
_ thick (typically 300 to 500 nm thick) silicon oxide film. Further a silicon oxynitride film
may also be used.
Subsequently, a 10 to 100 nm thick amorphous semiconductor film (an amorphous
silicon film 403 in this embodiment) is formed by a known film formation method on the
- 30 first insulation film 402. Note that, in addition to the amorphous silicort film, an amorphous
compound semiconductor film such as amorphous silicon germanium film can also be used
as the amorphous semiconductor film.
A semiconductor film containing a crystalline structure (a crystalline silicon film 404

in this embodiment) is then formed in accordance with the technique recorded in Japanese
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substrate, a metallic substrate, or a stainless steel suf m@e Uﬁan al so
be used. 20 An etching stopper 401 is fornmed next for renova 2 he first
substrate 400. A material having a selectivity which is sufficiently |arge
wWith respect to the first substrate is wused for the etching stopper 401. A
gquartz substrat |su as the first substrate 403 ilicon nitride
fi 1 m hahagt LReh g’%‘%djfpelidq? ‘0 '1%2@43( %?B?tcgﬂ 6633&@%@6(56 %ﬂ“SOO nm
i s formdcRed Be iRt sﬂmeq)asetnommrméﬁ& dfﬂ:r% 1§za@161@q@mgemacalyst251eﬁeﬁﬂ {onk
insulation film402 is forned on the etc st opper 401 froma 10 to 1000
nm thi cfllef{‘%WpP’i:&IHIVa@UOOft @e@ewsﬂ?ﬁlqcﬁdcﬁ{?m Flgé‘B’rP ‘Eﬁﬁs’é@ng iof rWCthrCPH%lF a

si licon oyyphibinl O, f 1dall) JABYdiRNSOrde HRICLoppR DIHALERT hickeP 4R bR

t hi ck anor phous semi conductor film (an anmorphous silicon film 403 i n th| S
errbodufrrecmstall@atmwf@acwtaéllmwmqrphﬁuséﬂw filbm nethod on the 30 first
insul ation f'éﬁd&ﬂ@%ﬂ ket AL tlls e ?ﬁjr}eh'lﬁrﬁ &eﬁl@%&{lﬁ{m{]@@{éﬁsﬁ bleheanisf i I m
an am)rphous rrpourP’d sem con m such as anor phous silicon

ger mani uwtafnedrin dwrsufheoofishe amemhowﬂtdae fiimpthpleby shasgingdbmewepbeus siligan A
seni con fi con i a &r t

sili con% 9165& S[nume %ﬁé&efrir%édlfrheeyn%&l@e r%corh AJ& E@%Oél&é%{%r ggh‘%:léa&\%et h the
t echni qq&tasrmammtethm nms]apammentzﬁ the iprdvBiR ﬁ@ﬁﬁmﬂ,ablﬁrme Amhhlqoatrec@mdddamd open

No. 7-1 43 826 h eco. ded

Mooyl JpaRRifnerd AER balRr miy SPape ik | B ARIU Y Sral GE RHEFERL 0
el e[(relnt pcﬂyc@stﬂhmf aht:cﬁryflt'mﬁs at eorninsd mteltﬁejs:lteﬁd ciysmﬁcrmmgmoﬁ(ijlm, aod ghastheng of
ni cke cob mt|n ad, a agLum_.1 ron, an r,.

ypl cal | LRSI, Fobe s cmeipbbyersheot Gimineine eppel BRRRSHRG an
anor phous si | AIElﬁJcﬂlgB |d|3166nd§[gﬂ.€iiofl Iﬂeeaddmnt bﬁqfdrdgkﬁabmm&d nﬁthpemﬁfphaﬁﬁsﬂmsbna
state in_which the cataly el eprent retained in the surface oﬁ{

anmor phou@ln; if .1~°cBf?f?rﬁtrlﬁ]totﬂ?éﬁogs;ﬂeém%rﬁgmgort RECCEHIEO AL Sl TFAIRER 2tf qorﬁot 0 a

cryst ad | $512Cbi 4001 AddriNthel B e @ @mb@ﬁ%d@ﬂaﬂned Fpdhegin®Btatdmphs, she
above patent is used in this enb di ment of the present invention, but the

t echni quiss edr ted RerfoTBingneryeRIvER{on @P“P?feoﬂ%ﬁ’fe‘ﬁ?thﬂ‘éf APARRIRLIRE I Not e
that si nﬂh@rpﬁé%sstﬂ@éoln' f‘ﬂ% shéd é@ébuftbﬁﬁ@o@éiﬁperﬂ%ry GEHSAIA) bé B&ds hb\kr@mﬁ it id s
are contained with fermcrystalline silicon film and that the

cryst al | PEErale f tsj#ﬁﬂﬁmlar fesluge dMpYity [flesneatipwah 4k SEYES AdsPFPEINCI3iAshavi ng
crystal havndatfigs- Al though depending upon the anmount of hydrogen
contained in the anorphous silicon film it is preferable to perform
dehyd?@)genat i Brknersceshiiag: WYH@a@SGﬂr@aﬁlﬁEﬁmothU&@@ﬁ% filys 48% e foen tever al
hours, cg;g &% or
'oss. ang { Roe SEEPE TN (bORBERE fim O pARVAUIRE RNOH BRFLI0C il oy

manuf act froinrrglastre(hergniterphfsorsd 30 lab daser Highttnis igadihted 4o ﬁmm@rphw S@lﬁcon film

evapor at &(%nin TR en%o%?m?rﬁ tgsfggn &0&@&% ihe !51thcml)1§ film 404. (See Fig. 7C.) A pulse

emission type or continuous emission type excimer laser may be used as the laser, and a

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

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

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

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

lamp light is referred to as an optical annealing process. The optical annealing process is
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preferable to sufficiently reduce inpurity el ements such .a@ 10%‘8«32335nd
nitrogen contained wthin the film 20 A known techni que may be used on

t he anorphous silicon film403 to formthe crystalline silicon film
(polysilicon filmor polycrystalline silicon film 404. Light emitted from
a | aser ran j i Sk I ' ta.t |
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havi ng | eérm@B bigbaNeid 1438Aknneated) p@forted A% MRS IHAlBend RasUtfltector
course, the aimis to performannealing, and therefore furnace annealing

(t her mal 1¥EEE faplk ocths 1ike 4o trecrysialiae repiorsdlmydyugivigllier. el Tt piogess grmace
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light froma pul se em ssion excinmer laser forned into'a linear s
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from 250 condifO®. 10 mJ/cnR (typically between 350 and 400 mJ/cnR). Al ong
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has an eftieeystaliine kibiner filg 404ul (Sse dig. 7R | Theeprotectivrefiim ¢83 &l formed nsng ans
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- in order to make delicate temperature control possible.
Subsequently, an impurity element which imparts p-type conductivity (hereafter
25 referred to as a p-type impurity) is added through the protective film 405. Typically a
periodic table groupl3 element, usually boron or gallium, can be used as the p-type impurity
clement. This process (also referred to as a channel doping process) is one for controlling
the TFT threshold voltage. Note that boron is added here by ion doping in which a plasma
is excited using diborane (B,Hg) without separation of mass. lon implantation, in which
30 mass separation is performed, may of course also be used.
A p-type impurity region (a) 406 containing a p-type impurity element (boron in this
embodiment) at a concentration of 1x10" to 1x10'® atoms/cm’ (typically between 5x10'°
and 5x10"” atoms/cm”) is formed by this process. (Sce Fig. 7D.)

Next, after removing the protective film 405, unnecessary portions of the crystalline
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conditions. A protective film 405, used during subsequent i#dulMARy2005
addition, is formed next on the crystalline silicon film404. (See Fig.
7D.) The protective film405 is formed using a 20 silicon oxynitride film
or a silicon oxide film having a thickness from 100 to 200 nm (preferably
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A resist mask 411 is formed, an n-type impurity element (phosphorous in this
embodiment) is added, and an n-type impurity region (b) 412 containing a high concentration
of phosphorous is formed. (See Fig. 8C.) Ion doping using phosphine (PH;) is performed
25 here (ion implantation may also be performed, of course), and the concentration of
phosphorous in this region is set from 1x10% to 1x10?! atoms/cm” (typically between 2x10%
and 5x10%° atoms/cm’).
Further, phosphorous and boron which have been added in the previous process are
already contained in regions in which the n-type impurity region (b) 412 is formed, but
30 phosphorous is added at a sufficiently high concentration here, and thercfore one need not
consider the influence of phosphorous and boron already added by the prior steps.
After removing the resist mask 411, a third insuiatioil film 414 is formed. (See Fig.
8D.) An insulation film containing silicon, specifically a silicon nitride film, a silicon oxide

film, a silicon oxynitride film, or a Jamination film of a combination of these films, may be
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Next; an n-type inpurity el ement (phosphorous in this enboqﬁrﬁelffmﬁf added
in aself aligning manner with the gate wiring 409 as a nmask. (Seé Fig.
813.) The addition process is regulated so that phosphorous is added to an
n-type inmpurity region (a) 410 thus formed at a concentration (typically
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REAL T N N T
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effect ohyd®igeddiiof @bERBRLShOMCBROTRBOT Athss pRBLs3S de of terminating dangling
bonds in the semiconductor layer by hydrogen which is thermally excited. Plasma
- 25 hydrogenation (using hydrogen which is excited by a plasma) may also be performed as
another means of hydrogenation. .
An opening portion 415 for reaching a source region and a drain region of the TFT
(see Fig. 9A) and source and drain wirings 416 are formed. (See Fig. 9B.) Further,
although not shown in the figures, in this embodiment, the wirings are three layer structure
30 lamination films in which a 100 am 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 oxynitride 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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can be uddn 422 does not move. (See Fig. 9D.)

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

25 substrate, a metallic substrate, and a stainiess steel substrate can be used as the second

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

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

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

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

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

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

The-surface of the first substrate 400 on which the TFT is formed, and the surface of

the second substrate 419 to which the polarization film is attached, are bonded in Fig. 10A.
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as the organic resin. The follow ng can be given as advant@geﬁ af @Bl ng an
organic resinis film the filmformation nmethod is sinple; 't é‘"dz ectric
constant is low, and therefore the parasitic capacitance is |low, and there
is superior |levelness. Note that organic resin films other than those
stated ab [ I ¢, SO conpounds, c al so _be used. A thernal
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thin filmdeyvice tai ned.on the second substrate 419. (See Fig. 10
quart z g}"%lh‘%%"ty?%{cg“lﬁ@’ g%"é%? 155"@?@‘%?% §P§ Sierdereat B 0mp thigh dndiumjoxideadf i | m
i's used am ddide @TON{ingistheRRIy splidering. t hi s enbodi ment, and therefore wet

et chi ng using rofluoric acid is performed as a final renoval neans.
Note that por rf‘ut‘]%‘ﬁ%‘ g e frleFC’E’g of fpuringithe genslupliye granpetion iht sopeetaedni ng

usi ng wetdrsih eifings 418nd B IB WRASH dRhinb YBRicHaA0r REHSEe %&hﬁ%&;&eﬁ&dﬁ%a'
di spl g%) fdeV| ce s a,lcer S. erFturt her, the etching stopper 401 .e‘. roma
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other ;han 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
inciden_ce 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

28




to a pixel electrode, and a pixel electrode 423 is forned. &’S?@&fém 10B.)
The pixel electrode 423 may be forned by using a transparﬁ t 'Y ive

filmfor cases in which a transm ssion type liquid crystal display device
is fornmed, and by using a netallic filmfor 15 cases in which a reflection

typeliq pl devjce IS r.med transm ssig uid

crystal Pé ﬁé g%/ﬁdg%ﬁlcg olrnn%hl ﬁ tb% po ﬁﬁat{oﬁe@é‘? 3?@ WERS 0 %Iy%t?ﬂ aMEdi um

oxi de andsmeﬁdmg filiciway 4FECpe fdrined ivhed AecaREryiN t&pjpfpbﬁﬁg pelarizatibh fieh 426.here is
e conne tion by the source and drain

a nmet hod of f m,.n t.he conduc

wirings 416 O]ENE&I g% ﬁ’ﬁw\ﬂh’@ngﬁnﬁ%’eﬂ?rﬁﬂn% oded pyithe adhestsi 79 RSBt Phlkig
st opper 4fdttioms bodfed By e dridcOuPh4i0 82 Diedfiin, tahd thekdTSreakd kéé%ncll QMREatbgy
openi ng_t.he ‘ﬁg‘ngng@mrtl on 415 for_reaching the source and drain regions

of the STETPP a thin, light seight.Hlrxihle aglivegmaths digrisiaystdl diemlay drvicet e
active | ayaplaé.e SBslBigcomlyctive, and therefore the aperture ratio of the
pi xel drops, but the pixel electrode 423 can be nade |l evel. | Next,

al though not SASHMUPH sneampipupiesliqus corsiabdisaley davies imwhish faghrivedcioiing a

25 polyi rlhfégrafc'dl BRd SndndBREBE) RERERS Swftl§ tR@rhqlgfdrrEﬁ/s a?‘Qﬁis GJ}O abdi @iy %ngrt)ﬁgt al

nol ecul es are given a certain, fixed pre-t Fient e
opposi ng BIwECREHE Meibod of theepreseat nventemm i shpwh ar IF@tIEoang [12his} 2 6ijagaand

these gy eshb@ir%eadstéﬁ A8 AsQfEd élgrgal AL gﬁbﬁl mrcﬁﬁ’ 456, % e%a?é"'sq%ﬁzp?m!e K6, GROQLN not

shown in ures) in accordance wt StTuction process.
Li qui d cr]y3§§sa4m§1 mwlsmr@ strimswringeapbe! peiting 1805 eml fnhedl 27 a fuSesubRirge, ame )
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i1 m a2 70 pRethBERE T Boldor REqfid ABhENT Buloral” P G BRSANGR, 07
it is pr eﬂ@@bt@(lmld@ymlan&mdumdmmh 1Be®omemfrbmgh¢ liqut cebtal sﬁge fil m above

or bel ow the fpL ' for

i nci dence di ré[glt fﬁ uwg&%tgl é}?ﬂﬁy d?uce nqlﬁllgg Sﬁ’ﬁtsg'llgwﬁ’&gglryl E? ?13?890%18“used
for the 136U tHe sourys sigha. hﬂblatmret harunomznmdeths PR GignanPndTatiesr icikuisigdd.ar to
th t R 2005 al b d f

i oh ¢ he sattas poRloR R R A58t BT s OF Pyt S SRaet f ecierghR | o

may al so aestrwtured byh@MOeciessaray basic el@ndd 09he Godet aldnaRtihdBriddr! dRcAR6.

Next ,’ wn.i.n Fi rtions b ed by the adhesive 420 are cut.
o'y poreP R - sigin Gt Sen BBy Eoneer G PG PERGRe. ¢ he

second suirsiin)al305 4% Ysing d dnpetios ifhd 130N AhPsifMilY Frothie@RinAMBHIM circhiexb bl €
active matrix liquid crystal display device is conplete. (See Fig. 11B.)

In addi®% i"8%°4n exanple of a Iiquid crystal display device in which a

driver circuita ifoss lswn@ﬁiladlegaﬁmt FRNYS 364 Mbed tﬁeoﬁl‘f‘et l&eA' ié‘sthhwhhﬁ pik oy d
crystal ﬂ-ﬁl‘@ %/V&%isv usi ng the manufacturing nethod of pr esent

i nventio 3F|Slj|"r°“_’ﬂ‘2‘ed By ¢ Poifflﬁag‘iﬂaﬁémdépbnﬁﬂl@P@ﬁ’@wBﬁ@ffadﬁsﬁﬁi?e
after a 9QdhGealshianMl, hleMRIGH b \pBlel Clokitdtet 1453 QBnnctc8ab & sikANAT 1ddde L ver

circuit 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 materiai
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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1303, and transistors structuring a pixel portion 1301 are{grgggz%ﬂ? a
first substrate, after which a second substrate is bonded,® th i

substrate is renmoved, and liquid crystals are introduced (liquid crystal
introduced region 1306), as seen fromthe liquid crystal side. The liquid

crystal difpladiyn dff‘ﬂioﬁ@p&h@ﬁmls'oﬁuﬁ'é(g HE 143 8llukd Héa?i? 1@%tﬁc£leco R"l% s, RQf L1 ON

15 1301, the source signal line driver circuit 1302, "and t e Signal
line dri Srsopiceaf dram(yring #he ipestendegotheieby fargong el&#l’@c%nnélotemﬂ and

the dri vego Ghistert Sref-Q6WE dod tHe E}H}‘?&rﬁ%ﬁ RRE Xrt ﬁf 8011%1 R LGSR S[I\@ZEEGOZ and

circuits as basic el enents. The source si I ne rlver circu

t he gat eS@@Wéﬁreqcpﬁém@wJ%rEr@queuw 11303 are connected to an FPC (fl exible
printed circuhtohek303oR% c 304. .and_signals from
external driver %)Iel‘ CgI%?S gkb?lq (f)&[rnggggx% %ﬁ&)%ft\grug%Eg%égtﬁgg%uﬁtlvalc eﬁéﬂﬁ "of
Fig. 12 e bamedg withetht iehstradead00. s (S¢xofug. il wB i g?heilafdhemtﬂ 420 d]ct:mysmabm 1403,

surround ol a 0l o] e and a

enl ant  Eoisave JERCUE LERLE 30 bt | Bpd0fushs R BUNRuChEARFE0 giRai noflT

1406. Theeceksawl C{Scaf V. aléC 14(3ic apetarddation EOwW hbenebeksaey, tiftFa 114197plbt!é this

i xel ol bEiRBan Hhodnd 9IS b Bu Bnaietit iR ety GHGE. oy fip o

capacitb anmm§pglmah3s fiommedam %Qhﬂ@&tb@ﬂdﬁ&e&lﬂlgaﬁlﬁoﬁdldatrdn\ée ifed @bdigdn 1408

are input to th drl%er TET 1407. &) truc ure functions as a transm ssion
1a

type di SPFag° ©etip PPPHPEPRIGOR 9 he %tr %6 of thenfirsusihsiane ¢HE oBpyed t e

si de of theahipciiar tie'&&?del 1§H.Iorrrfdd| AAdLAhE SecodtslbdtREPLGL afchdnli&d hélﬁglﬂfé &hyghal s
1403. SOﬂécgnbo i nent An exarrpl e of a three dinmensional package in which

thin fil t %gls?%sﬂ%eséi@l%m Figel¥hesent invention are overlapped is
expl ai ned si NPinjilak Mo tHMSIRARA, rfﬁé‘tflréiséuﬂgrafté QU@ &Rd thy&cﬁﬂﬂg%@;}& N61 are
for

processes of Fig. 9Cis S|mlar to Enbodi nent 1, and ther an 29 |
MAR 26B5T8XJiFénat R ORERIRE PREIE lﬁ@meéria the; figthiinsgutegion ffile. 4024 And gn @1®tracd@

nearly id@ntd €Rncd O Ki ;918519ﬁ10nbfﬂ§11 9bHeng Oauflﬁﬁ 1%@3'[&%&%191 ¥4 'afkgfo%]ngd | With

ext ended, thereby formo?gpan el ectrode 900 transistors are
shown f ofovERBE dhéyplssiardec?)2, andl ap penisgosimBis ISofOEnbi)dv r?h;aﬁtthd_ coghictive

sane ref g R&RnNBE a:llc%trﬁﬁe bbodi BENhadk: & h@@gt&?@ﬂbﬁ'gﬂﬂo%@' 91@& %glfo rﬁ <{ or med

here, and | eft such that the conductive conn can
el ect r odBsingp ﬁﬂlfigeémFliif'gf.llnl@&ll}COleéﬂ@oﬂﬂers ioy @ siizon anyhitride fijinsa @uhlclca?dh eki ve

fot mecossuryy pRlePEalroefis ug ohg sfo ahi), snlthe |4 et ALAR ABLALLD 'L
a thin pEmbedimept bt eBhd Bfh fishhfion it 99¢ i$ sikmlac anthb dourdeisiintiar fi 4190f
mai nt ai ngpb ghidlehy 1, Anf if 6]jo§idgsaﬁ$elinagnas well as being a protective film. The state of Fig.
15B is thus reached by performing the processes through here.
' ‘The second substrate 419 is then removed by the same method as that of Embodiment
25 1. A plurality of the thin film devices formed by processing up through this point are
manufactured, and conductive connections are made between electrodes by using a
conductive paste 906. If the thin film devices are then overlapped and joined, a
semiconductor device packaged in three dimensions is complete. (See Fig. 16.) Large
capacity, small size, and light weight have been sought for memory in recent years, and the
30 utilization of techniques for three dimensional packaging are in the spotlight.
Semiconductor devices that are packaged in three dimensions can easily be realized, without
making the process steps more complex, if the present invention is used. Note that the
joined thin film devices are shown in Fig. 16 with conductive connections made through the

source and drain regions of the thin film transistors, but direct connections of wirings may
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10 opening portion is formed in the thin plate or protecti fHshang
advance in a position corresponding to the opening porti O?”&Jfﬁ“ﬁg@
surface of the first substrate 400 on which the thin filmdevice is .
formed, and the second substrate 419, are bonded using the adhesive 420
and t he MiseOmadadhesi ve 421 in Fig. 15A. Simlar to Enbodinment 1, the
first substrate 400 and the etching stopper 401 are is renoved. An opening
portion is fornmed in the first insulation film402, and an el ectrode 902
i's formegniAdpasshkyation film903 and a fifth insulation film 904 are
formed with covering the el ectrode 902, and an opening portion 905 is
fornmed so thaf semicopduntiercievice usingrthiadilimomansitdarh €TETS sthichcese 36Ricmadudie made.
The passi i i 03 0 forped ..using a silicon.nitride fil a
i1 boh PR sl 0% FNBE i BIE et Sl P i bR i ek ot 20 1o
500 nm Kotgghaadlthpuplet woense2(6h afiohe3BD fitn) tramsisiirlpartichant heripass sivatrd @an film
417 of odiment 1. The fifth insulation film904 |s simlar to the
fourcn i TERRRTENoRRT in Bl e benRtitFelifonshins it 1 g Helesh BT 46 as
wel :c as &eaatiye aay[&r,oinéctteivv&ﬁfvirikifr%s i_ﬂtEiHSIﬁlaﬂI:l](ﬁl ﬁfmsl,:itlg:- pres%ﬁﬁnkréntidﬁwgn ra%@Q:E:Ed by
perform ng..t rocesses .t hrou ere..The second substrate 419 is then

r enoved %&hf‘%g’ s I‘Fbr&“‘éga‘gﬁ%? p[ﬂ’Falﬁ-ﬁB mtra?@%’? A plurality of the
thin fél m devAgessfabstimet dya QiAeCHiSEngde bin bELBUDR § IBkd sPRAle 2408 in Fig.

manuf aCtill‘ ed, grég_ conductive connections are nmade between el ectrodes by -
usi ng a LcondiAdionysbskatepBaving ap rsulaHpm tim) fgfres o thsiT SuEa¢asetch\A @ apped

and j oi nglicondub& i, @ PREAIGE QibsHRY, 5@ RARKAARD] substitE @8n FsHBOFEQNS 1S
conpl ete. (See F}\% 16.) rge: capacity, small size, and |ight weight have

La
been sought R cHBHBrORPR! Atletitiogeat rext dpraremenalats the first sehsirete 2401 A
t echni qu@steHiar hadv e sdlt RS VAR is%%&tﬂqalgﬁ%i'tﬂqae% t &PQk! dréubstrate is

Sem conduct or devices that” are packaged i'n three nsions can easily be
real i ¥edisedif@Be teching Rioppert3482.pr d ez sbspate iprsed ed s |fisst substratehdd0pr anslent

i nventi ofyji§adBRA haM¥Ak & thidRhest BE 1011011086 okt PpibdilBAGYILC il N
Fig. 16_Wlnth condugt_i %e connect ?ong mage H%Tmt 19%1 JtTi%e ééloﬁ?)c%{dg?\oy]%rﬁgfsn

regi ons ormedes thppishing stppper2467 &t bisssmindimetitr ect connections of wirings nmay
30 I I MAR 20Q%,al t%?ﬁ’ [fﬁmﬁg By, CALsen;G t j i ng
thin filmtr ans? str(?ra; E%g%o\f\lhl C Zﬂ)'gg?semél(i:gngfjecﬁ{%hﬁggg%?%@%ﬁé%flﬁrred
on an i noulk om ihick Gepicalhc B0V ¢o 1589 ems thiskexiticen nedeifilnt hiFsrtberb adsitiemnt .

Not e g haf, nﬂhﬁ@ﬂﬂ@ﬁxa?aﬁf)%gﬁse%ec“ on of one thin filmtransistor portion and
W rings 'S SHowA 1 N £ he igures in order to explain the positional

rel ati onshi psSusetueady,tzhtds & bed nmethick amagodnemiandaddr fikn (ay ahorpao

et e 0418 0% B SbBipd] ErhSE LRSS AREIRR FERTLRCC o
S. 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 nickel, cobalt,
germanium, - tin, lead, palladium, iron, and copper, typically nickel) for promoting
crystallization when crystallizing an amorphous silicon film. |
Specifically, heat treatment is performed in a state in which the catalyst element is

retained in the surface of the amorphous silicon film, thereby changing the amorphous silicon
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10 A gl ass substrate or a quartz substrate can be used as}§g ﬁﬁa@sg ubstrate
2401 in Fig.~ 17A In addition, substrates having an insulation tilm
formed on their surfaces, such as a silicon substrate, a netallic
substrate, or a stainless steel substrate, can also be used. An etching

stopper 2402 is formed.next.for . renoval of th jrst, substrate 24Q1. A
e or s ol S0 h A RLER GRY TP e i pratpahtn BbHEen OF gttt o
the fir gjatehulxstigedtia this endbddim&rbffthE pidienteihediting, it QP RIchBidQL recBrdagnt z

substrate jis._use the first substrate 2401, and a nitride filmhaving a
t hi ckne llqunfﬁmt Oaf:SLtb‘?)Batﬁ‘Fﬁ”(’?W%'%ﬂ pspdpeliRisdint toglemepiabee Hilgon dmspgd red as

the et chiongrftORReslidANRnishré BbftaifdD@eth TRNMerm ArysBRe BRGL IR, B thhedhkon
film2403 is formed on the etching stopper 240Z froma 10 to 100 run.

t hi ck Y tpitalling yiligem fily omed in s crbodimang oh agilicee Him Revipg crysel grain
silicon pogRdRuynitride filmmay al so be used. Subsequently, a 10 to 100 nm
t hi ck anmor phous sem conductor film (an anorphous silicon film2404 in this

enbodi ment ) iAlthoyeiderchying vppw i amoum ¢idrydemeen ponteingtbig temamerphouspilion
portion dipsyl at e il Lot ird I to the
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amor phous0°Q forsseydreldwurse thesabyueducing tht swotys ofisedaiasd heogene phowsc? or

sem ¢ t fi 1, CO fi nt ai_ni ' structure
(o criSar e pefloRfly RAGYGERn' | KRG R B SRRl
accor daregeorphauly stliven tfdmhmiaues speitainges dvapordtapa ey eilsediceused;Apprdver i isn

!‘a' d- ope eﬂéﬁblgt{ols ?ﬁégntf Ur%dll?c%t &0 tuth\b blegie(iii%.?’shczgg 0x T%g an;[t] en(ftrr](g] Ieguc%n{a?n% rded
in the above patent 18§ d feans cﬁ cjfys alTiZat fon Ing a catalyst elenent
30 (one witlemgrtfilmor a plurality of elenments, selected fromthe group

consi sting of, ni ckel, .cobal t ermpnium tin, |ead, palladi irop, and
copper.  tup ARPSVReseBRR by b SHET PR abyRbars fhse R aath B At e 2 ng
an any phj\;\l;hﬂeﬂhﬁd dilicmnfiliki (lpﬂilysﬁﬁleﬁiﬁﬂm(babbwcrybﬁﬂmetsgﬁ_aﬁ ﬁBﬂ)ﬁZﬁi(E. Pﬁiﬁl}@é?&tﬂ:ﬁi' n a
state i [ t he cafal yst emenpt 1.s retaiped in the surface, of the
o ShoUSSIR et o Rerratier iRe Eis, P e0 i FEBsTe! o Those sison IR e
2665 Ti 12004 dn ahis reptodithd i efosintigCBO drisdtdMinel §iBcdLERINIZAUS r@eOFILA7O) A
Enbodi ment 1 of .the above . patent,  i;s used in this enbodi nent of the present
i nvent i SHSCSTISEHTRYPR ChAPHIPEOYSTRSHRY PR SXESH HSFraRtY be gred g thedatearandmy

al so be ds@inudit &nikdied aflofdbRr GlaySdia) bd B&aST AleRi{d]), he 30%nd harmonic,
polycrystal line silicon filnms are contained with the termcrystalline

h
si |i cth e fhgd harponinar theyough bayaqnig of HNEGYIAG Bserrar ppNdoY WP d2ser mapijalso
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dependi ng upon the amount of hydrogen contained in the anorphous Silicon

film itanddhipshansplsiageetangdarsbing dehydr ogenati on processing by heat
treatnent at Meﬁlﬁ)re, light emitted from a lamp (hereafter referred to as lamp light) may also

be irradiated as a substitute for laser light (hereafter referred to as lamp annealing). Lamp
25 light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as the lamp
light.
| A process of performing thermal processing (annealing) as above by laser light or
lamp light is referred to as an optical annealing process. The optical annealing process is’
performed at a high processing temperature for a short time, and therefore the thermal
30 process can be performed effectively and at high throughput for cases in which a substrate
having low resistance to heat, such as a glass substrate, is used. Of course, the aim is to
perform annealing, and therefore furnace annealing (thermal annealing) can also be
performed by using an electric furnace as a substitute.

Laser annealing is performed in this embodiment using light from a pulse emission
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550C for several hours, thereby reducing the anmount of corf &i HAR %@yogen
to 5 atomc%or 10 less, and then performng crystallization. Fur

ot her method of manufacturing the anorphous silicon film such as
sputtering or:evaporation, nmay al so be used; however, it is preferable to
sufficiently reduce inpurity elements such as oxygen and nitrogen contai ned
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| anp anneal i nQ) ht emtteg froma l'anp such as a hal ogen | anp
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This pr Om&&:ltedlmSh@&ﬁlﬁirMee(BgHs) without separation of mass. Jon 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 5x10"7 atoms/cm’ ) is formed by this process. (See Fig. 17D.)
Next, after removing the protective film 2406, unnecessary portions of the crystalline
silicon film are removed to form an island-shape semiconductor film (hereafter referred to as
an active layer) 2408. (See Fig. 17E.)
30 A gate insulation film 2409 is formed with covering the active layer 2408. (See Fig.
18A.) The gate insulation film 2409 may be formed having a thickness of 10 to 200 nm,
preferably from 50 to 150 nm. A silicon oxynitride film is formed having a thickness of 80
nm by plasma CVD using N,O and SiH, as raw materials.

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

33




al so be referred to as a process for inproving the crystal ﬁliﬂﬁ% atg he
semi conductor filmby optical annealing, and a process for pronoting
crystallization of the semi conductor film It lo is also possible to obtain
these types of effects by optimzing the | anp annealing conditions. A
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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 #m as the first interlayer insulating
film 2414. A 1 pm thick silicon oxynitride film (with a rﬁtrogen concentration from 25 to
30 atomic%) is formed in this embodiment using plasma CVD. with SiHy, N;O, and NH; as

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

The activation process is performed here by furnace annealing. The heat treatment process
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can be used as the gate el ectrode. Next, an n-type i mpurity geq thpﬁ
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cont ai ni a fi g
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 M, NH; and the like, and heat treatmeﬁt processing is
30 performed after film formation. Hydrogen excited by this preprocess is supplied throughout
the first interlayer insulating film 2414. By performing heat treatment in this state, the film
quality of the passivation film 2418 is improved, and the amount of hydrogen added to the
first interlayer insulating film 2414 diffuses to the lower side, and therefore the activation

layer can be effectively hydrogenated.
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a passivation film2418. (See Fig. 19D.) Plasma processing is perforned in
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first ir8riPRAYerion, sehstetengusti e silican sEptrpier f aretdllig Shiestratet pehiarmeaiblessn t hi s
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processi ng may al e perforned after formng t passivation film 2418.
For e3anpl e, crst yubsirate A¢0Tnisyhdpecupewhyp nsipgl nfeans slich es harkhgrindéngadr CHBO t 0

490, E AR I, PR T, AV ORI 808 st
hydr oger?dgPon(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 sccond
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S Ainsulation film2419 made froman organic resinis thengfﬁof’smdgml ng a
t hi ckness of approximately Imas a lLeveling film (See Fig. 19D.)

Mat erial s such as polyimde, acrylic, polyam de, polyimde am de, and BCB
(benzocycl obut ene) can be used as the organic resin. The follow ng can be
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connedf t@nepgingdypeliquiypstalaliqeay deipe i mad0B) and second Wi ngs 2422
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device manufactured in this embodiment 3) and the opposing substrate are then joined
together through a sealing material, spacers (both not shown in the figures), and the like, in
25 accordance with a known cell construction technique. Liquid crystals 802 are then injected
between both of the substrates, and are completely sealed using a sealant (not shown-in the
figures). Known liquid crystal materials may be used for the liquid crystals. The active
matrix liquid crystal display device shown in Fig. 21 is thus complete.
The overall structure for a case in which a driver circuit is integrated with this active
30 matrix liquid crystal display device is shown in Fig. 22. Note that Fig. 23 is a cross
sectional diagram of Fig. 22 cut along the line A-A’. Fig. 22 is a diagram showing a state
after a source signal line driver circuit 1902, a gate signal iine driver circuit 1903, and
transistors structuring a pixel portion 1901 are formed on a first substrate, after which a

second substrate is bonded, the first substrate is removed, and ligquid crystals are introduced
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resi stance can be used. This contributes to high speed circufiti W aifispn of
electric circuits 5 and to accurate propagation of electric signals. .
[ Enbodi nent 4] A process of manufacturing an active matrix liquid crystal
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substr at ei and are corrp etely sealed using a Seal ant

figures). RHBWITEquﬂ 8- crystal materials may be used for the liquid
crystajs. The active matrix liquid crystal display device shown in Fig. 21
is thus conplete. The overall structure for a case in which a driver
circuit ilEmbediEganafld with this active 30 matri x liquid crystal di spl ay

device is sho I8 r 0Ss ctional gram
of Fig. 22 cu}tl)@ljlaI"C:J(i)lar?E 1tg ﬁg%ﬁlﬁlm% itnl;%}l‘fac 912% dwd %‘rsgml%%g\ﬁmgdﬁé“?t

after a sBtipeecniiigiealion imen estiveenatgi typeiBL ﬂe@@:&p lamgat;@nse)gngilaﬁ dd‘&&:edﬁ[lver
circuit 108,43 transistors structuring a pixel portion 1901 are forned
on a first substrate, after which a second substrate is bonded, the first

substrzte is r%vm,facamrﬂlg :itqu;i aie cuys hakist dilleshbwh o die adB3df BmbodBni2005
T T T T (A LR
t he pi Xelfil]:moha\umgl a Ih.%blwoﬂheoﬁﬁui’cﬁe 1§ug:ﬂais tHengixélr bl¥@fodel 12001 t A18QZicand
the gate c%m%@t%lld of in unnr Iozf\cll ¢ and tis %Ixfde]b? 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 clectrode 1200 in the
open portion. Known organic EL materials and known inorganic materials can be used for
the EL layer 1201. Furthcr, 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 laycr
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 pixel portion 1901 is n-channel TFTs, and the driver cigﬁg%@g‘h%%ged in
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exanmpl e of2oappityd NG pae=Tol i of the sem caonductoy. device of
the present i n\}enti f)érﬁ&f%o an'g'%arg'(t%(lg \g@b%taﬁhaﬁgﬁgﬁl@ﬁ ?rérfl%fhreg&l‘ t%’ﬁf?rn{e?@ééﬂée)
di spl ay d8iceiBodq 1203 fre serssssidrbwithin2 vihamyemn uinaciUwhiog thd BPSIagée1 HANE as
that tillgpghovg 4 ol f . Enbodi ment wever the polarized film
422 i's not mec esdslgggfg&( ?ﬁ‘%gft %ﬂ%l}ﬁr’&nwgtn%c;fhgm ec‘iﬁ‘ﬂlﬂ’ﬂﬁtl?@%m fprmed WHbwg a
| ar ge wordRpewEs foi asiygert oi moisgmi_ dsistgmgsilﬁlbmberﬁzlrﬂ%é ﬂfiﬁel;&%-ﬁlgl f@a?ﬁmcﬁﬁh
conpo 3 nd tin pxide or a chenical conpound of indium
ot o mh JRibddile s BY) HnBC nl L oRaSeF 80P, fSBTe ot CBRGD g fommagon2s
The fiftwppargwkating film 1202 is then fornmed on the pixel electrode 1200,

(bel ow the pixel-eliectrode in the figure) and an open portion is formed in

the fifth insd atsll“n%g[fl?rftﬁof?ﬁﬁedt %Iﬁthﬂfg".%iei?éfm%ﬁl é%qoré‘i‘feEEZlWr_lﬂﬁlaandl @ger

1201 i s foothnéel 12413 i hisusploxméd. e BRIBIOSIEmERON chdlodeA By tp@ﬁﬂem&kﬁm-zolﬁfmg;

organic gh 5mt erials and known inorganic material$ can be used for " the EL
1.7 F

| ayer 12 urther, |ow nol ecul ar weight (nmononer) materials and high

nol eculsar 30 weglgdst plioh Yidkillic PRI pMIyeXditShie | fm}rﬁ baks, and
ei ther ma F?%e&%ed A known appFiEceg([iiTgén tyechni qﬁszﬁﬂcg%er&&% as éb%‘clts‘ﬂ‘t?hod
of form r% Ergﬂafi?éerm_foieféﬂlasﬁﬁsr)tpﬁ’é‘% 2 RYR (polyvinet dperidy) filmea Elyldrditer a may
be a | amipoBestenfisg, 246 tabrerydic résis kitdlcsn byl She U firerdal!s Chhgle,

i njecti ng I aﬁer_s, hol e transporting | ag;_er_s, E]S-_g t emtting Tayers,

el ect r on “P¥ELASRS # SRgrturg ja pdichalemanadol dhsandivesbed hga PXFdils aremfiaebiny
conbi ned caB8sdbdudAR 2005 A cat hode 1203 conposed of a conducting film
havi n%lql i ght shielding properties (typically a conductive film having

al umi fdm copp¥te thap ikis|ngepssary for thermaiver mamsali tb erttansmirer 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 aéryiic 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 possibie to give the spacers themselves moisture absorbency by forming the spacers from
baritm 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 spacer's.
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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~lamnnation filmof these and another conductive film is j‘ﬁo‘im%gg he EL
| ayer 1201 (below the EL layer in the figure). Furthernore, it i
preferable to renpbve, as nuch as possible, 5 npisture and oxygen existing
in the interface between the cathode 1203 and the EL layer 1201. It is

t herefore necessary to enploy a schenme such as formng the EL |ayer 1201
and the cathode 1203 in succession within a vacuum or one in which the EL
| ayer 17Bhbbsimehpsed in a nitrogen or inert gas environment, and then the
cat hode 1203 js forned wi thout exposure to oxygen or noi sture It is

possi bl e to p&t PEale AbmapgseudrmeeBL(Plesird buiaescone) disley Emwumthe5 by

Usi g pRhd mbahc WR! ARhARLISLA v 0RLaEE MO 5 A BALHR! v |

apparatus. An EL el ement conpose e pl xe
1201, Sarférig plger acwmmmse dgvertnirsuit 310k d. gakhegal ligk drieet ciicsit@na’,aadd by

the fil |ti%§151§i%fsesrtfu@lun11§ggglxél@oglon 258 afelé)nﬁe@ of The f@rsfa SELL(%%‘:IE%G and, aI N Chio l’nat €

(typically a stainles a ceramc
(fiber glfbfssrscmfi sifbsirete ds bdnabd,l tbsﬁrqnlsmltsaateas FBriE)v(ep,odnﬂvth@EL 1ﬁjrem®sr fod@pd,fasl m a

nyl ar fi e an_acr in fi .c be .used as the

cover ma%éeﬂr ?a tgg% ﬁ& 811{]1 rpl% s'ﬁee%roﬁavfthoﬁagglsggﬁaﬁlc?{]ﬁg" HHAE BEurmi num

foil |slmardeW’ched byaPVFfllmor a nyl ar fllm can al so be used. 20 Note

t hat, SS ransparent for cases in

wnr et the s T ERS 20 g ole, cHErSRY BimPRL 0 oo e B Crice Ometay o

t he covellhumeesteah [ﬁxalq:orf/ﬁon tréf&fhﬁnpﬁh@mbraml@] Uédotésuﬁ Boﬂ&e @1gﬁgla§r$e Hklrllxﬁetre a
is used in this case.

pl astic E)rlae ester film Q acr
Furt her “1&H" uﬂ@a@f’#ﬁ AL Sl IP%SCFI’rYebrC “‘f heF‘?‘Fﬁl Pl e dEES FECUEsn can
be used casnec?d tb g ekfetrlaequithé&itivad a é(ﬁﬁiéctloﬁ\’@nﬁEQhNﬁV leﬂbﬁln%%" L@FP@?ﬂexﬂﬁGr y| ic,

pol yi m de, , epox silicon resin, PVB (polyvinyl butyral)
(et hyl er?ém(?ﬁ Xl&@ét e) can be used. Deterioration of the EL eI errents can

be suu@pressed\ ififst sealing RGteRBEDI0H Rr &ver aala{eylab@mwry OdraBdtetis iﬂ)@ﬁ%&h on the
i nsi de of tBe filler materjial 1204. Furthernore, spacers may al S0

i ncl udedeKHPE KPHnErRALeTal 2408 Argifermed) at ippRoing S0 3540 s@pupd sy pikel potiagi 31@1{ he
spacer s tORIRRIsal IR drivét EirdhoR0DERAOYd QLM e LR 2RAGEE R T oM bar | um

oxi de. Further when f ormn E)acers SO e ective to forma resin
filmon the &k RBde? qr?@‘*zsea%orw @@glfamcqr@mdfn@rto Feg. 28 ¢itrajong the Sioe &-Ar.om-t he

soncen S ) TSR o i Vs SRRy AR,
t hus 2fafeitaieed i die goorey. sigaptline :glquar ¢iraviiR 19005 ef Enb;@mtrm]t&tﬂ], 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 icornpound 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 layer
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An exarrpl e of manufacturing an EL (electro |um nescence) (ﬂqpﬁﬁ}gdﬂ@él ce

using the present invention in this enbodinent wll be descri ig. 25
is a diagramshowing a s state after a source signal line driver circuit
2102, a gate si gnal line driver circuit 2103, and transistors structuring a

pi xel p on_2 ref rme e first sybstrate and, after which the
second g}@étrg‘ff ohd %8%2 CO?HE%IIEP ayer %bg’ﬁ A dgraination, rps{HER Of apigeicHeyeEL

| ayer i ssthotzredn \ﬁﬁlchS@&’llﬁ]é&ﬂgtlhfbrgl—hdlém%sﬁdrﬁlﬁg laFy'eB 1i&6t bﬁutﬁng 1ayers
cross-sectional diagram of Fi 11 cut along t I'i ne A- I'm Frgs. 25

and 26, FEFOR SALPOH S RYSES: 2‘2‘1)‘%“&%%@%“% lémﬁ%%fﬁ éte@ly CP@P@#@nce nurrer al 2101
denotes a pi xelca®end 2007 chb@h&IBNTEr QSRR g %ir%adﬁqgoﬁgﬁﬁ sflie chﬁ‘)?og%hﬁ@a'

line driver circuit, 2103 denotes a gate signal |ine driver urt. Each
of the dPipically @ qopgidtive ffidm haymg aderaigumeconpen o silvrales & wigpIeoTstiticat, ar a

connect i19RinMibA BBm2dO0thete Qﬁjd Q&)tfi& Hhdb& Ellg( fﬂlrrﬁxfs b, 92do Bf} Nhe %fL 'alyglu b%()a 2105.

is A first seallng materi al 2106, a cover nmteria eri al
2208, arfdrhernyedhis psefarablsgo remasiei o medos mﬁﬂbltonmsmrfaandtdmygelpmmtngsm as to

Surroundhd [iferlcX 8lewRof teQighO 3207 4GS BEIER, 35808l | p%gm%'té’ BerSihl G

2102, and the gate signal l|ine r| ver circ
sect i ondibow ated filo dermession il EmgodimeRt § by 28ing utmﬂh@hgnbdﬁ&ndthﬂité(cl\tskr Iool A

drlv n-channel TFT and a p-channel TFT are shown
efo -%:él;hgcﬁt fir nfe}lgﬁa%ohgﬁ'%arﬁﬁs ; .

Int source signal line driver circuit 2102 over the
subst rate 2204 EandemericoetpoIedTof2R0 Pixeh e]léETodeomoaomer Bl.l1hyeg 2206, Aldegtri c

current L eI e s .,sho her e ined in th i xel
portion 5%% 2?%'} or mjor :Tigff EJ& g'&‘PF dd Sﬁ@%‘df”i% HrEDVeL Jnajeriy (ﬁ

elhect ri ozleﬂltlyasbmned)mhe kufbdtrhte 2e01 hyefhe&hrstcslddﬂﬁ% ufﬁti&% %m()@ﬁncﬁthg &@Uoﬂ? EQUhEN OL

t he pixel TE 3. A tran arent. condugc il mhaving a 25 |arge wor
coef fi ci'BHf T.ﬁﬁ%@%ﬁi légn(flﬂs@ V{5 Ly aterg, 3220%204 A chenical compound of

i ndi ums oxi de angla¢s plawx eetdlic plach@ypicdly LOMRRW D pldi)dhiaaet drrand zi nc
oxi de c¢ the transparent conductive film ‘An insulating film

d
2205 i sw&tﬁgﬁ?ﬁé?{g‘aﬁﬁ%ﬂﬁw Plaice 2 {FGaPobing! (fblérléw kilye aymyler filwf act r ode

in the fpogmmea fibRthndnCRBMcRONA HOR chs bl ageaeg th@cada?niafbﬂa Qimng Fful'thﬁ‘ 8205
over the pi xel electrode 2204, An EL |ayer 22 formed on the pixel

el ect r o§Bee ga%ng A StEuS R i hﬁ@r%l?rﬁwumﬁﬁﬂms%ﬁﬂlfh%bic_& PFﬁﬁt félr} erl smalan film own
I nor ganicgn amb 8¢ Ldds can be used for the EL |ayer 2206. Further, |ow

nol ecul ar wei.ght (nononer) materials and hi gh nol ecul ar wei ght (pol yner)
mat erd%l s exil\g’(t e gt gt paircessiy fantherqosersmatgrial teibeHeanspragnt fer caseslin whikhown

appl i catthORraiRGHA I XS | yer 40 11
MAR 2005 22r036 F%rt her, th%ﬁgﬁﬁg?ﬁrﬁléaeléﬁé"%oig tai’&llrg%{%&gr h%%rlﬁ_?lg?n I’é.tl on

st r uct yrtEngparet gaﬁf@aésqc@w@rﬂ glass plate, a plastic plate, a polyester film, or an acryhc film,
is used in this case.

Further, an ultraviolet hardening resin or a thermally hardening resin can be used as
25 the filler material 2208. PVC (polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon
resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used. Deterioration
of the EL elements can be suppressed if a drying agent (preferably barium oxide)} is formed
on the inside of the filler material 2208. '
Furthermore, spacers may also be included within the filler material 2208. It is
30 possible to give thg 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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structure, in which hole injecting layers, hole transporting ’ﬁ? Q%I ght
emtting layers, electron transporting |ayers, and el ect ron | nj 3

| ayers are freely conbi ned. A’'cathode 2207 conposed of a conducting film
having light shielding properties 5 (typically a conductive film.having

al um num _c r silver as.its. main constituent, or a lamnation film
of these %"ﬁﬁ‘?‘gﬁ{)qlhg?iﬂ SOBYea StEPpliperdriviey cireitrdPRenddhe gaie signal|ling driveposuit

Fur t her no2i@3 tb thd BP(D peh% bk kRingQTeMEHicASy BHsbcaboRaEshille g i HRhlslt))’Jﬁl% and
oxygen eXI,ETg(E ﬁ% the interface bet ween t'he cat hode 2207 8 EL | ayer
% si bl e

2206. to performthe above statedfllmformatlonln

Enbodi rent 6 OBiarheh, Ak A8 dchrGhARDARAL ﬁ@éi&gﬁ&l rrhéd e b RPbxpoldh BEEORS film

formati on appar at | us. An EL el ement conpose i xel b e 2 4,
the EL 1ad)e lf%mngwrtah%wﬁ:@@mnmﬁm EPE ﬁw fr@nmg in El'lstelcﬁlrecﬂi ehight is

surroundege Ipy, él&ﬁerﬁ@ﬁﬁ%oﬁﬂ:ﬁ&é %llto%flg(glg 6£ ord O 'ﬂl%jbecg ﬁxesll:’lJP %{sgleipf al

2201 by the first sealing mat rial esecond |ng 51
2108 and 4egicghayigs st %wstsbfélohﬁllstrecmmfé’nge% 2208 15 A gI ass plate, a
netallic plate (typically a stainless steel plate), a ceramc plate, an
FRP (fiberglass reinforced plastics) plate, a PVF (polyvinyl fluoride)
film a nifmbodinidnny] a poI yester film and an acrylic resin filmcan be

used as, the co [ 2107 urther eet. havin stru ture in
whi ch aq umi nurﬁ( ]ié?t{;r&l} gf sﬁgrrlllav\% énid gﬂygéteﬁl}}f‘ F“F agpisigr Hﬁngrtﬁ‘? |“I‘E’W1“ AEHFng| o
be used. BGhMboEtik patsent 1hv¢rﬁ1ones:&§:8ﬁﬁ<}d ix@plﬁﬁ&hﬁ@bﬁﬁbdﬁ&hﬁr | Rlerds® sd¥@onal
transpar ept faor fcases in whi irra rection of light fromthe

EL el ement & e rtaal?’r?g)rc%\/té?n ﬁ‘a PR gd % %Rgltp? é‘??élﬁ%ﬁlr%@aﬁ%ffi‘"éﬂeais such

as a gl astasnphlgt ehe @nf asthia€ op| Ehdideof, yqﬁt@rthaftlthénterﬁlr b&tfbnR Ghde! fhen FihM
is used in th{? dﬁ‘ij‘?ersé‘stﬂw er, an ultraviolet hardening resin or a

t her mal | " REPHE Thirgsists daving a shapeyip aviigh megctive {ages isiformmggn  pvc

( pol yvisnyd lagdl Kbltw&lﬂ)a 56 klektiSde Al A/ idtbAlEwiBROMYe RS ERctrdtel dngqge w’h"ﬁ% fre PVB
(polyvinyl butyral) and EVA (ethyl ene vinyl "acetate) can be used

Det er i or d°f B en thesame side agtivalsyerd as shpyrewdde 27f inghig rsmqrfgcaagent
(preferably batd ey doides id @ HBeOByLTR08 U5k i Merkd)Pmbindd: Slin/FRE Bhk 2l
2208. Furt her spacers may al so be inclu d W LH I'Ter er| al
2208. |t S&§tro ﬂ%ﬁ %F@S%él’ﬁﬂﬂféotﬂi@?@ﬁa@érls in ﬁ%né%@ve"ﬁhmﬁrssmm éﬁs?onbeency
by form ngt BEesSRACKS tef e MBI WR £ h EM%}QE& ‘“’Hl%giaﬁ DRRAGET S,

it is also effective to forma resin | mon t asa uf fer
| ayer Foorforad; o thp gatselestinde2410otherchs pgxrfmngievm cd"ﬂm@@rtqndﬁulvatnaterﬂjm 104

i s el ect i péhded e ﬂfecﬁﬁﬂsdbgtrétggdfll): fs Ahved R H@]\;e&)nd(wqqgcﬂ%y%de ﬁralﬁil 1

2209. The connecti on Wring 2 transmts’'signals
| MAR 2008Be second wiring in order to be compatible with Embodnnent 3, although the first wiring
does not exist in this embodiment) and the insulation film 2423 are formed.
‘A bottom gate transistor possessing a wiring and a gate electrode on opposite sides of
25 an active layer can thus be formed. Differing from a conventional bottom gate transistor, an

impurity can be added in a self aligning manner.

[Embodiment &)
. The active matrix display device manufactured by employing the present invention
30 may be used as a display portion of electric equipment. As such electric equipments, there
are given a video camera, a digital camera, a projector, a projection TV, a goggle type
display (head mount display), a navigation system, 2 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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portion 2101, the source signal line driver circuit 2102, @q ﬁgﬁ e
signal line driver circuit 2103 to the FPC 2105, and the wring i's.

el ectrically connected to external equipnment by the FPC 2105. Further, the
second sealing material 2108 is formed so as to cover exposed portions of

5 the fi {@t seal i n.\%:] terial 2106 and a portion of the FPC 2105, resulting
in a strultXp? icfﬁv iTRKNE Hdeqerding dngsling, and theo Hke- etSeqificutxammldsr efnsudhe

 at nospherdectThéduiieamias glg iFkigdimal @psrdevi ce having the cross sectional
structure of Fi [ Enbodi ment 7] 10 A nethod of form ng a bottom gate

.g._26.
thin filmtr ar%g's%% shpsysy celhehapg bt de compesgd ofretiwinl bofly 8A@L, presemoutput
i nvent i OMmdroe3gioai Sin B Ao {2S qﬁ% i r - i I
di agram (r)l% one t rér?sr‘?!c;teoﬂrnﬁ%oe{?ﬂil((g)hng?ug ’ g hé ‘Pﬂr: %@ﬁ{“‘gﬁﬂz‘g ,"Bg‘ﬁﬁﬁg %\é/it&n%? F?{o)gs’of
manuf act (A apgnteprsFft | The petiveanasriadisplagidedite ehtho dienmm invBntidiotey bhagedt he
term bot t;gmy 0@k fay 'raoéli_;,é(m_ transistor indicates a thin filmtransistor
having a shape in Ich an active layer is fornmed in 1s a | ayer between a
gat e el ect r oddignBBh skaveoa dideordangry thae isgednepste of naden dndyt3161nwa dispiryar e

t f i th ti j| h i Lg. 27, |
hi s Spodir ity ? {13y e i Bonibll 3188 ook SRitues 3108 T sy 2308 0l o e
al i gni ng imagneeceivinghpotion gd06  BlecadtivodeatRd Hikpasy devid@sd, the ipiésear inizéhtiond
Enmbodi ' i 9. A8C. The first wri 2417 i t ,
0] IHF%%)}bGﬁS@dE{&e d}sgﬁYpr }%‘ng&ég W ring IS not necessary, an

t her ef or e t’"he” passi vat and the insulation film 2419 are 20

formed on t he Kigt28eiteeisrotebiRBAdputdiena by chnpdsed 6T Aehaieysdy @1, Thems@cond
substrate 2420,.1.s bonded next,, 'the,fiézst substrate 2401 is renoved, and :
the secor®™Wi% ro’%éf’ FROFIAE] SHETERE LTI 22050 @B RPEHUIPE iy Lich F0deimdt b display

conpat i blpridrt SROETbTHE BERe MatrildispRYUHRvD6f fHe piese¥d inl&Bion IRBShRkd gxirgt 10
this enbodi rreg‘tg} .and the insulation film2423 are fornmed. A’bottomgate
transi st Spﬂ)"ﬁ' L4 +f5a wiri ng and a gate el ectrode on opposite sides of

25 an active IRy eRICaRwWshUDBR Y aBsay Baf ﬂ‘s%h@gsefdroq@rﬁaiﬁ%waﬁéﬂﬁi’sﬁﬂa*}mtOm
gate transistor, an inpurity can be added in a self aligning nmanner.
[ Enbodi ndiortiaps 33PReandcaum, @opions 13303 sHicajetive vinatex miimitn device df e emstwyi ng

the presqffentiBy & ib@*&se@&_tﬂ@&is@&yﬂ&ﬁgnsaﬁog. di splay portion of electric
equi pment. As such electric equipnents, there are given a video canera, a

di gital camer &8 285 Ypwetaoiear projseisy érreieatiomVY) avhighgiglcompyssa ofd wpinaodyhead
mount di spbaya i Nayd i " i i .ot e
type personal 1%}%rsrput%%ﬂéggﬁggn%%dgs\%lgg?ﬁgwgglﬁ gﬁ%q:ﬂﬁggg?g& gﬁgr?% %lrsﬁ%lﬁecagl
(such %8s 340fpsflecors RpUIAI6, ard sebicephéive, Thepuescabingentiopemgpnive agpliddcte or

an el ect rtpglji&i@g@gt)ﬂd@%la} fd3! | MAR 2005 pl ayback device having a
recordi ng nedium’ and the |ike. %peci fic exanples of such
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

3¢ 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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el ectric equipnents are given in Figs. 28A to 28F. Fig. 285§ﬁh@%§22ﬂ el |
phone that is conposed of a main body 3001, a voice output portion 3002, a
voi ce input portion 3003, a display portion 3004, operating swtches 3005,
5 and an antenna 3006. The active matrix display device of the present
invention.nqg.be. sed in the display portion 3004. Fig. 28B shows a video
camera t h&" té"“cﬁﬁlbso%ﬁe%lf WHINER AL g dyade) dicken byliusipk dije prseart iimven8d 2inda
sound i nppHrasit®y $paditaddd SencHBRE Bbi SWhk 4 \ 5,..and an

i mage re?t?vin% gortion§%106.gThgﬂggt[veﬁﬂgﬁ?gigﬁpg%ﬁgﬁhﬁgéfﬁg%gfayﬁg'
present i MASAROBthe problam ohmakigs gonductivrcatinegicay bp fortrimga3d@Bingfpogiond8C
shows a nbink8ackt L S..C . i n_.bod 201 cangera
portion 3202%ﬂgn Lnad%hggce18?%61%%@?@ggnggﬁgFﬁgﬁe%%gréﬂﬁﬁﬂlgﬂﬁ¥@ﬁq§§ﬁ4 and
a di splayare fumed dackep 9ith atoeveatiphal stmettrei axe stileql ay devi ce of the present
invention may be used in the display portion 3205. 15 Fig. 28D shows a
goggl e type display that is conposed 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 conposed of a main body 3401, a |ight
source 3402, a liquid crystal display device 3403, a polarized |ight beam
splitter 20 3404, reflectors 3405, 3406, and a screen 3407. The present
invention may be applied to the liquid crystal display device 3403. Fig.
28F shows a front projector which is conposed of a main body 3501, a |ight
source 3502, a liquid crystal display device 3503, an optical system 3504
and a screen 3505. The present invention may be applied to the liguid
crystal display device 3503. 25 As described above, the application range
of the present invention is extrenely wide, and may be applied to electric
equi pnents in all fields. A sem conductor device can be nmade thinner,

| ighter weight, and be inparted with flexibility with the present
invention. In general, the process of manufacturing a 30 sem conductor
device is conplex if a substrate-is made thinner, but the sem conductor
device can be easily manufactured by using a suitable supporting materi al
only during manufacture in the present invention. It is possible to apply
t he present invention to sem conductor devices in which circuits such as
SO structure integrated circuits, active matrix liquid crystal display
devi ces, and active matrix EL display devices are forned on an insul ator.
Further, 43 .1 1 MAR 2005 insulation filns between wirings can be nade

t hi cker by using the present invention, and
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parasitic capacitance generating between wrings forned oﬁfdﬁﬁﬁeﬂmﬁt | ayers
can be reduced. |In addition, the problem of nmaking conductive connections
by form ng an opening portion in an insulation film and the probl em of
wiring material heat resistance when insulation films 5 are formed thicker
with a conventional structure are solved. 44 1 | MAP, 2005 WHAT IS CLAI MED
IS: 1. A nethod of manufacturing a sem conductor device conprising the
steps oWHAT SrOLABMEDIE n fil mdevice over a first substrate; bonding a
second substrate to the thin filmdevice fornmed over the first substrate,
t he bondi ng bei ng established by one or nore bonding portions of a bonding
llayer; remavi ng A fehbd sShanafibsfingd Smit@avdistgletibecdntpriBing ietegent ce; form ng
an opening portion for evi ce bonded to the second

reac
Substratel Formng ar BYEA BAGEIRGCH EYE St act i ng the thin film
devi ce through the ofoemilrrmap:ctrcmdcsnbsuatedtocﬁht:tthmgﬁlhhée\scecfmrrdecsumuhaﬁstso
that ongL@fae"RE Bo@ t he bondi ng
portions bgteweenot hegtﬂeﬂlré%St ITSLmﬁégggﬂgrﬁg’U?ﬁ%gwon @tdﬁl% %}gr are
removed, and renovi ngrqué’l@éh%fﬁéltsslhﬁ@tes Eﬂ‘éng@efwmmweof manuf acturing a
seni conduct or devi ce &R Gehifg BbAA redMRE fhhird Fieh B&HYIRdddNo WAL CH
the thin fl|@;deVICG is formed and regions in which the thin fil mdevice
is not SPESYPSERE coated by using at |east two types of adhesives
separately, and the séemig at$¢abisdne abRiuicsvelloyed echticting ke Sk rfflaceviod thidighf i r st
substrq@gq%g%_ ghlch the thin filmdevice is forned. 3. A nethod of

{10

manuf acturin Senm conductor devi ce, the nethod conprising the steps of:
forming a first thin ftutting deeysecend vestran eso shatf @eeorofor 1ﬁdrti@1s ts?uiﬂxstsemlé
bondi ng gt N Ei.0Qr agsecopd t ce sec tr

bondi ng ut he thi n il m or the secoﬁ& trI%: nn}) }r‘ﬁllsdev})%g ond ?ﬁe Ziecond

subst raﬂeé“’? #nd theserendsubstiterprd femaydedridaemeving e segord subsieates | rst subst rate;
renoving the first substrate | eaving the first thin filmdevice; formng
an openi ng ortlonf ach the first thin filmdevice bonded to the
second subst¥ate® b‘ng‘Wé‘lgs%é%Wﬂo@H‘H%rt fexfes aseprdipgdo plain 4, whiiein ng
por t i ornthbedgiwerin tvﬁﬁcfi ther’thmf ﬁ]rr[’rkié)\ﬁcet hefoﬁ"ﬁédoﬁtﬁﬂ fe@loﬁs firi huiicetit clgin M6l ddVRe

second S lﬁ%? tf&r%teg areS chdtlP \éy usmg q leasp?\}v” Q‘ﬂ)es of adhesives separately, and the second

substrate is bonded to the surface of the first substrate over which the thin film device is
formed.

3. A method of manufacturing a semiconductor device, the method comprising the steps

of: ' _

forming a first thin film device over one surface of a first substrate;

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 over the first substrate;

removing the first substrate, leaving the first thin film device;

forming an opening portion for reaching the first thin film device bonded to
the second substrate; and

cutting the second substrate so that the a bonding portion between 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.
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the second substrate, leaving the thin filmor the secondg§H ¥ MARI t@sdevi ce.
45 d | MAR 2005 4. A nethod of manufacturing a sem conduct-or devi

according to claim3, further conprising formng at |east one conductive

| ayer is formed on the first thin filmdevice bonded to the second
substrate. 5. A nethod of manufacturing a sem conductor device according to
claim3, wherein locations in which the first thin film device exists and
| ocations in which the first thin film device does not exist are coated
separately y usi,n east t es of .adhesives, and the thin filmor
t he second th| n qﬁa]baé'v ?em‘?“%‘\?%%‘\égdat%’mﬁ?@ %&Eoﬁﬁ‘?uﬁ%‘?@ﬂg«a t06"‘?“51‘3 et hod
of manufidct momp@snaag semingondest ofe deMiaie liRe 1srrﬁinh$m omlmfaﬁiss%}ﬁng ﬁthheieﬁibeps

of . for fi n filmdevice over one surface of a first substrate;
bondi ng})mé&tgt&hefs'&l%%ﬁl %Jr%téat%econd thin filmdevice to a second substrate;
bonding the thin filmor the second thin film device bonded to the second

substrate tg theaf jbbd b hﬂn&fhétﬁﬂr%eavbeﬁgccinﬁﬁ%@ddégl\ég %céoﬁﬁng tdf %‘léum ?%ﬁ-{]ﬁt €,

and cuttlngthe second substrate ing portion between e thin
fi | m orlosHenssi@cwhigh tthy Airsti this Blay idgdcen fysts ad deesae Qm)’btchatb@ firgt thisnBiped,

and r enevicddo@nhdt exidders @Wseﬁ;h&lﬁ&l}f B} an}g%"lbe@ﬂ thd @ygellion alihdsMeranti e
second .hin flhm dev manuf uring a sem conduct or

h
devi ce WELHP &I 55‘?"8“‘%'1?%{]%“6‘13"%@%83% d1p the 5¢908 §1 tFPt%| ch the first thin

filmdevice exists and |l ocations in which the first thin film device does

not - exi st alee Co tlﬁgh&%’%flﬁ?a!nﬂﬁctﬁ%n %htlc%otn%,i\o t(g)ﬁnge en?‘ %‘0 f?'(ax‘é%fml?%e Q‘ gtg‘t ely,

and the th| n filmor e secon evi cé-1s Econd
substra@fe. 8. A nethod of manuf acturl ng a sem conductor devi ce accordl ng to

claim6, wherein t hefén'i\ln% afﬂr!;t%l??i'ﬂﬂ@Q'vée%vkme%@&l%‘Qféfr'-l%tfséu'b?&a‘i‘e Is a

pol arization film or ap arization pla . manuf act uri ng an
active matrix |iquid Bpifégathigifidmong segend thin filmfsvige foriggcond SwsHass ng:

form ng a first thin béddmgdevimee ougd orEmsurbace wf asbdohdt sHistr ale;
bondin

or a s thin fil.m devi t second substrate;
ot oadeftat Mord bR sRaRC DRl i TV Bin o TS (8o oD oy er
the fi rsslostrslabmdr ate and the thin filmor the second thin f| | m devi ce bonded

to the second substra i firs tr .thin
filmdevice, the secogﬁlg@%t §eg:?ﬁdf %da@uﬁitcti‘lﬁpsﬂeth%th‘{l bgéﬁ?ﬁ? &Itl% hbgg’geg%otfrll%tﬂ}lﬁi n
film ddiice 6 sepend i &l j dsmicofand Hee feond Sglnsb@ﬂeriatremovelde afid removirtsi anin6

the second substrate, leaving the thin film or the second thin film device.

7. A method of manufacturing a semiconductor device according to claim 6, wherein
locations in which the first thin film device exists and locations in which the first thin film
device does not exist are coated by using at least two types of adhesives separately, and the

thin film or the second thin film device is bonded to the second substrate.

8. A method of manufacturing a semiconductor device according to claim 6, wherein

the thin film bonded to the second substrate is a polarization film or a polarization plate.

9. A method of manufacturing an active matrix liquid crystal display device, the method
comprising:
forming a first thin film device over one surface of a first substrate;
bonding a thin film or a second thin film device to a second substrate;
infroducing liquid crystals between the first thin film device formed over the
first substrate and the thin film or the second thin film device bonded to the second 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
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J 1 MAR 2005 filmdevice, the second substrate, and the t thgﬁé t@p@r t he
second thin filmdevice is renoved, and renoving the sec rate,

| eaving the thin filmor the second thin filmdevice. 10. A nethod of

manuf acturi ng a sem conduct or device according to claim9, wherein

| ocations in which the first thin filmdevice exists and | ocations in which
the first thin film device does not exist are coated by using at |east two

types GfimagiRs] MeSc&BRauBdRleY and M thidefilnd B thefl debdRdOthint h@n gesangd dehbdkd i | m

device is bonded to the second substr at 11. A 0 manuf act uring a
seni coﬁagwmg Een, Qé‘éklfpﬂﬁa ﬁavf”(gﬂésﬁfl@i“rﬁ@ormﬁ%“ th“ﬂfdi k' 49Yi%5- £ i I m bonded to

the second substrate is a poI arization filmor a poI arization plate. 12. A
met hod of uf a tur n onduct or.

fornmng a tlh 11 eaB0 ol aRBRbRie iz oeyof BlRh BB IRIPL M 1 g
an el edeqatiels mnWhﬂqb thérifinst fthinnfile viedes clietn dinddotabienst i which | the deitbia fisr red
over thRyiftd lgels §dibe%‘is& ah& c&a‘?edabf%%ggddt Slé’h@tsw 's LB MRYdsREs SORratdly, Sthd the

substrate, leaving the VI Ce; an opening portion for

r eachi ﬁ@mtﬁllféof‘rli'?ﬁecpi“ﬁlﬂfd@m Q?él%ﬁr\’@é@dtt@thﬁﬁ@o% Mt ubst rate; cutting the
second substrate so that a bonding portion between the thin filmdevice
and the secq d s bst e.is renoved, and renov t he second supstrate; and
over | appi ng tﬁ?é, of apyfpgiring) %ﬁ%?ﬂ“é‘écéoroclﬂ’ %F REGT %@5% NPT of
the pr ethfetﬂmrfgmsl:toeqhsi to dhiedeavak bubgirad Ratpphdesioh ﬁlrmeﬂhpuhrtzh@arime.and t he bottom
of the thin film devices conductive. 13. A nethod of manufacturing a

sem conduct or device according to claim 12, wherein the regions in which
the thin filldh dew pehedolfmnnfadudngia seegdondsctirdevibd, tie ndtedtchinprifing: m  devi ce
is not fornmed are Coaf&ﬁnﬁﬁthﬁﬁ'ﬂﬂﬂ d@JlGé(ﬂ@& ts}é\ﬂacte}')f’ﬁﬁrs%ubst Sl ves
separately, and a second substrate Is 5 e surtfacé of the first
substrate over which f%@‘rtgﬁpﬁleﬁ‘ifqdﬁloﬂéliﬁt@é filg defigf red. 14. A net hod of

manuf acturing a sem cosdugt e HRAVARE JAGEOTEHNAD ot @ Bb 3D shiBstratd ML Bbddndt

| east an onductlve | ayer is fornmed in the opening portion to supply an

el ectrcﬂigtmf’? | 1 MAR 2005 15. A nethod of manufacturing a sem conduct or
devi ce, the nethod compiaviigniy: firktenbsiag, kavind tht thihiilm ddvien devi ce over one
s_urface pf a first Su?o%ﬁ]{n%taﬁ’opemlpgr ﬂ&'tﬂ)% fglnreacll'l%%ttﬁqul% er\xllec{ew%@ gonfd%:c{ f%ttht hin

fil mdevice;
second substrate;

cutting the second substrate so that a bonding portion between the thin
film device and the second substrate is removed, and removing the second substrate; and

overlapping a plurality of thin film devices obtained by repeating all of the
preceding steps, and

making electrodes formed on the top and the bottom of the thin film

devices conductive.

13. A method of manufacturing a semiconductor device according to claim 12,
wherein the regions in which the thin film device is formed and regions in which the thin film
device is not formed are coated by using at least two types of adhesives separatcly, and a
second substrate is bonded to the surface of the first substrate over which the thin film device is
formed.

14. A method of manufacturing a semiconductor device according to claim 12,

wherein at lcast one conductive layer is formed in the opening portion to supply an electrode.
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bonding a thin filmor a second thin filmdevice to a seg ?ﬁ at e;
formng an opening portion in the thin filmor the second thin

bonding the thin filmor the second thin filmdevice bonded to the second
substrate to the first thin filmdevice forned over the first substrate;
renoving the first substrate, leaving the first thin filmdevice on the
second substrate; form ng an opening portion for reaching the first thin

film device 190ndgdnétﬁo&é}%‘ﬁﬁﬁaﬁﬁngsmﬁﬁdoﬁa&mqwl&d ﬂﬁlﬁehﬁd%&ﬁmgsubst rate so

that a bondi ng portlon bet ween t g ilmor the second thin film
devi ce and the second€Bea ﬁitéh‘i’ h?@%‘i?éﬁerqnéﬁ‘ﬁﬁcﬁﬁf SLsUPHi@Ps econd
substrate, |eaving theérinhignnkicttrodebvérhie: Heabindilh devicd; | I m devi ce; and

ot ccedi ng ot eps, and Pl Bk B bR SH F RIS AEAE S A SR o of 1 e
thin film devices coﬁnlmuiglauepenjr& pomonmm the thin filmremthé secongt thindila device;
sem conduct or devi ce ﬂfgdﬂaé‘&l}lﬁ ‘ﬁhﬁ 1 dond HRHERE) He%&e%dnﬁﬁie%“ﬁe lsfholii Ch

the first thin filmdevic or me andreglonsm whi ¢ frrst thin
film devbstrateitethg dirst fhap Fldeyice fergiad exer Bhe (UslisHestrate; | east two types of

adhesi ves separately, renfRfh ttﬂ@ﬁ@eamda@q@a%fg%@ﬁfs&m@ﬂﬂﬁ@e&l& &mﬁegwoﬁ@ce of
the first substrate over V\:ﬁlch the thin f device is formed. 17.

met hod SBYSUA%nuf act uri ng a seni conduct or deV| ce according to claim 15

wherein at |east one Gomihgehiopeidgayeionifsr k@hligthd fitsttthia fipasviegbadsdtbon to
suppl ytﬁlgseg(% %%Eﬁs?rg% 18. A method of manufacturing a sem conductor device
conpri sing e steps of formng a thin filmdevice over a first substrate;
bondi ng a second subswtalt@ﬂteosqctml subistnaté isb rthatew ibowling pontidn debyeen Hie fhin st

substr %ﬁﬁormaz%e&ﬁ&‘q{n{‘ﬂlnp@é\fﬂg aﬁ&fh@@ée’oﬁ&ﬁfﬂstm(e @P&no‘%d mor e bondi ng portions of

a bonding layer; renoving t first substrate; form ng an opening portion
inthe thin filmdevi éf‘énoamscf@ly the secnad subsisriel leayingtthathin filsmar thg spcond YR 2005
cut ti ngitmhevis€aamd substrate so that one or nore portions of the second

substrate connected to t e .bondi.n orti ween the thin fi] mdeyice
and the second substrﬁ‘t’eé appipg arf?al‘l’fg\?g g%ﬁﬁ iP5 P d SR BREAULg Gte.

preceding steps, and
making electrodes formed on the top and bottom of the thin film devices

conductive.

16. A method of manufacturing a semiconductor device according to claim 15,
wherein the regions in which the first thin film device is formed and regions in which the first
thin film device is not formed are coated by using at least two types of adhesives separately,
and the second substrate is bonded to the surface of the first substrate over which the thin film

device is formed.

17. A method of manufacturing a semiconductor device according to claim 15.

wherein at least one conductive layer is formed in the opening portion to supply an electrode.

18. A method of manufacturing a semiconductor device comprising the steps of:
forming a thin film device over a first substrate;
bonding a second substrate to the thin film device formed over the first
substrate, the bonding being established by one or more bonding portions of a bonding layer;
removing the first substrate;
forming an opening portion in the thin film device bonded to the second
substrate; and
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19. A nethod of nmanufacturing a sem conductor device accor‘li‘]nmp{]{ogw?i m 18,
further conprising formng at |east one conductive |ayer throug e
opening in the thin filmdevice bonded to the second substrate. 20. A

met hod of manufacturing a sem conductor device according to claiml1,
wherein the sem conductor device is an active matrix liquid crystal

di splay device. 21. A nethod of manufacturing a sem conductor device

?,ccorgi ng t? Icl gi m |3 oMy ﬁiensectgzﬂges%@tiﬂ.tf@@wtdﬂé di’er}{d'n%epoirtﬁm@fbfaﬁé kd¢Bndrat i X
iquid crystal display device. : nmet hod. o nuf acturin

seni contitiRsFomEgRLle the g%}flmgr?grttoas BHPTh t@‘; tﬂw@F@ﬁwe e ssscmbtere

devi ce remowet, ad rénweingahd sexorddisqbstrdiecr yst al  di spl ay device. 23. A nethod of
manuf acturi ng a sem conduct or device according to claim1, wherein the
sem conductor device is an active matrix EL display device. 24. A nethod of
manuf act uri g a demetimddot tamutietviioce @aceoicdidugiot alegicai are@dingher elaim  18he
sem conghteh QbmfRHlaCBmbif AeAFbANBIRY it cﬁbh@{égi%éx A ifi e thiR-filfR dIRED O OF
manuf acturing a sem conductor device according to clai , erein the
seni corfQiRedy thgetroadsybatrai;s active matrix EL display device. 26. A

sem conduct or device using the nmethod of manufacturing a sem conductor

devi ce according to 1. 27. sem conduyct or devi.ce using the mnethod, of

manuf act uri ﬁg a és‘erﬁ‘i’té?fin‘ifl?@?ﬁr“t“ﬂ%gﬁ ﬁ?@‘%’egﬁttcﬂidﬁﬁcec%"%@n%@ Hﬁmslemhﬁrﬁﬁduct or
devi ce thsiemirohthetardthads af adinamb@ictiguidreg/sal sisgacdsiduct or  devi ce accordi ng
to 6. 49 -11 MAR 2005 29. A nethod of manufacturing a sem conductor device
according to claiml1l, wherein an active matrix liquid crystal display

devi ce i s mahuf adt metod bl mpeufhaderingrysentiendtadpsichief ar@rdith® déiep3,ofhera@movi ng
the seqRNdnilRaIFR 18I Ahdide AafRIQNM cHitaNaifdilyAeQfce@ third thin film
device to a third suﬁcstrate; ei ﬁtlr o@ucicﬁg F?Igéu%i%aegrc;e/stal S between the first
thin filmdevice bonded to the second substrate and the second thin film

bonded to the thiar fembdst malFaddirids e sdnliédnbudidt dbvick laBordgY tcQaibondektdi® t he
third sﬂgbstrat secon e . and the third substrate so

- cutting th . Substrat.
that a eoﬁpP’i’CSH&Eforgﬁ‘gce *gafb%?ﬁae @ﬁ%@?ﬁqgﬁgrygﬁg&m@/ %i°Fd substrate is renoved,
and renovi ng the second substrate, leaving the thin filmor the second

thin filmdgyice; Eﬂ ' third substrate, |eavi t.he, second thin
filmor the: ?'hi N éx 1?5 ! %& ??Fi\r%tg’gc\}llsrg%a emlconﬁuctgor defice accorﬁng Bt 1, wherein
the semiconductor device is an active matrix EL display device.

24, A method of manufacturing a semiconductor device according to claim 3, wherein
the semiconductor device is an active matrix EL display device.

25. A method of manufacturing a semiconductor device according to claim 6, wherein

the semiconductor device is an active matrix EL display device.

26. A semiconductor device using the method of manufacturing a semiconductor
device according to 1.

27. A semiconductor device using the method of manufacturing a semiconductor
- device according to 3.

28. A semiconductor device using the method of manufacturing a semiconductor
device according to 6,
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30. A nethod of manufacturing a sem conductor device accor dj to claim 3,
wherein an active matrix liquid crystal display device is* Nﬁ qg ped by
perform ng the steps before the step of renoving the second substrate
bonding a second thin filmor a third thin filmdevice to a third
substrate; introducing liquid crystals between the first thin filmdevice
bonded to the second substrate and the second thin fil mbonded to the

third substpgte grmtﬁgd thhlt& @gu temlcoq%&%?@gQ&gr&%otott@altthf Wherein

substrate; cuttin e secon strate ‘'so that
porti oﬁnoﬁcﬂ’r%éiatrsfeb@tnél CEYFE tdr“@taé denige tihanankfapgred ulps periraingsthe ety dgforand

renovi Rge ddpeor s@eRg iRdRSdalRraleeavi Nng the thin filmor the second thin
filmdevice; and rermwngg‘gt he third substrate f#ﬁh\“ ng th% econd thin film
s

or the third thin filpgagaseconghin Amerathigd din MaipcE (s § strate;

sem conduct or devi ce maoductlgrnguiderGtati bawleen el itiiin figin daddei bogdedas thex | i qui d
crystal fact rformng.the ste before the
o1 yot ool 8 S hE L BRI HASOME BB P Sl 21 o1 L,
fi I MtrdeVlﬁﬁlr@tiectﬂmﬂwthtrd mbeleavd;ce exi sts, and locations in which the thin

filmthe first thin film ﬁl‘é's‘é&n&@@&t@gtan@ﬂesﬁnrd %gﬁ%ﬂ'?}t@ts‘gltﬁfﬁt l?typo‘r’r?dnn&' tﬂé

| east two types of adhesi secon
thin fisPiendewbeiets gngd thenthird supsigate i efemiohﬁtdr othdc rampvinigq dhed seqep%tsaberatﬁet ween

the fi n&dinkMhdthinitlimod eisc@nd indgeh &eﬁhcte%d second substrate and the second
thin film or the third thi evi c ded t t hi S ate
50 1 1 MAR 2005 Cuttlﬁﬁlot’ﬁgg?eth‘bcﬂ]ﬂg feﬁ‘ét RﬁﬁEFOtl‘ﬁ@“tﬁW ‘é%%ﬁé‘té

that adpdrdi on of the second substrate and the third substrate is rem)ved,
and renoving the second substrate, |leaving the thin filmor the second

thin filmdevice; and renoving the third substrate, |eaving the second thin
filmor the3Phird mpthed pf manufashiring. 2 Sdicoadwatdrhislico facoveding tctlaimi hgvieerein

seni cong %EQJ W GguiacEREAl R agodecllc@ i any fe%' 8@1’?%&91{5% i ps% Mok 1 QUi d

crystal di splay device Is rranu cture by pertormmn fore the
step ofthg WARFTHePVinsehewedsubsiBSt r at e: coating | ocations in which the thin

filmthe first thin fbbdm s&aldeehtnsﬁﬁn oRAGhird ﬂﬁatnr@raswb&mwbuﬁra Jubfratdhi n

fllrrttheflrst thin filmdevice exi st, eparater si ng
| east tWEWPTPes adﬁré’stf‘@esbet‘a‘?‘?a b F\dlé’f@ ths“ec HE ¢ AP | Pﬂ‘tﬁ?ﬁy afoth‘g?d

t hi n f iskoondleubstretet andathe second thin film bonded to the third substrate or the third thin film
device bonded to the third substrate;
cutting the second substrate and the third substrate so that a portion of the
sccond substrate and the third substrate is removed, and removing the second substrate,
leaving the thin film or the second thin film device; and
removing the third substrate, leaving the second thin film or the third thin film

device,

31. A method of manufacturing a semiconductor device according to claim 1, wherein

an active matrix liquid crystal display device is manufactured by performing the steps before
the step of removing the second substrate:

coating locations in which the thin film/the first thin film device exists, and
locations in which the thin film/the first thin film device does not exist, separately by using at
least two types of adhesives, and bonding a second thin film or a third thin film device to a
third substrate;

introducing liquid crystals between the first thin film device bonded to the
second substrate and the second thin film, or the third thin film device, bonded to the third

substrate;

50




third substrate; introducing liquid crystals between the ﬁ 1}%#3 nfilm
devi ce bonded to the second substrate and the second thi 5the
third thin filmdevice, bonded to the third substrate; cutting the second
substrate and the third substrate so that a portion of the second
Substrate and the third substrate is renoved, and renoving the second
substrate, leaving the thin filmor the second thin filmdevice; and

removing the third Suaﬁﬁﬁga{h@’seéoﬁ@\éhlﬁgaﬂe h&d SIRCAN shitktrite fsb leia: QrpokitR dfthe d
thlnfllmgewce A net hod of nanuf acturlqr;]% an actlve rratrlxl uid

cryst alsegn p?“QWaEFe\ﬁné ethe aﬂ‘éfér éﬁbﬁ'éat% d'S afifiRoBite gugvine] thepsespeq sub T"t i ons
of the ldvingtthestiipgtlmak ehelsedvRll fhnaﬂleh @ermewﬁled as spacers of the liquid

crystal display device in.t i nmavi the 4. A
net hod of manuf act uri H§O3He tﬁ\?‘g?%[faﬁ %W‘P%]E‘gdecé’?‘%/ 1“11?;{ ?@V%’é@ﬁ@%
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cutting the second substrate and the third substrate so that a portion of the
second substrate and the third substrate is removed, and removing the second subsirate,
leaving the thin film or the second thin film device; and

removing the third substrate, leaving the second thin film or the third thin film
device.

33, A method of manufacturing an active matrix liquid crystal display device
according to any one of claim 1, wherein:

portions of the first substrate remain and are used as spacers of the liquid

crystal display device in the step of removing the first substrate,

34 A method of manufacturing an active matrix liquid crystal display device
according to any one of claim 3, wherein:

portions of the first substrate remain and are used as spacers of the liquid
crystal display device in the step of removing the first substrate.

35. A method of manufacturing an active matrix liquid crystal display device
according to any one of claim 6, wherein:

portions of the first substrate remain and are used as spacers of the liquid
crystal display device in the step of removing the first substrate,
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42. A sem conductor device is manufactured using the nethgd
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sem conductor device is manufactured using the nethod of manufacturing the
sem conduct or device according to claim15. 44. A nethod of manufacturing a
sem conduct or device according to claim 18, wherein the sem conductor
device is a self light emtting display device. 45. A nethod of
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39. An active matrix EL display device is manufactured using the method of

manufacture according to claim 1.

40.  An active matrix EL display device is manufactured using the method of

manufacture according to claim 3.

41. An active matrix EL display device is manufactured using the method of

manufacture according to claim 6.

42. A semiconductor device is manufactured using the method of manufacturing the

semiconductor device according to claim 12.

43. A semiconductor device is manufactured using the method of manufacturing the

semiconductor device according to claim 15.

44, A method of manufacturing a semiconductor device according to claim 18,
wherein the semiconductor device is a self light emitting display device.

43. A method of manufacturing a semiconductor device according to claim 18,

wherein the semiconductor device is a transmission type display device.

46, A method of manufacturing a semiconductor device according to claim 18,

wherein the semiconductor device is a reflection type display device.

47. A method of manufacturing a semiconductor device according to claim 18,

wherein the semiconductor device is an active matrix liquid crystal display device.
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48. A method of manufacturing a semiconductor device according to claim 18,

wherein the semiconductor device is an active matrix EL display device.

49, A method of forming a semiconductor device according to claim 18, wherein the
semiconductor device is an integrated circuit using SOI (silicon on insulator) structure

elements.
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