8 Septenber 2005 | DESCRI PTI ON METHOD FOR MANUFACTURI NG THI N FI LM DEVI CE

AND SEM CONDUCTOR DEVI CE Technical Field The present invention relates to
a nethod for manufacturing a thin filmdevice and a serg sesieuséoroogevi ce,

and nore particularly, to a nethod for nanufacturing a thin film device

used for a flat type display panel enpl c;yl ng a liquid crystal or an .

el ectrol um nescence (abbreviated it as an EL, hereinafter) or the like and
forming an active matrix type driDEN RUBEKOMte using, for instance, a
thin filmtransistor (Thin FilmTransistor, refer it to as a TFT,

her ei naf tIIBTHIDa FEVRCOMANUF ACTUFRTNG NOTHINNOFIGIMSS [FRYFLIRL e Nbat

is, a plastic substrate, a ceramc substrate or a netal substrate and

errpl oyed ckground Art In recent years, the thin film
devi ce cogn@plﬁgkﬁgj@mmvkﬁstal di spl ay panel or an EL display panel
or the |like used for a portable telephone or a portable information

term nal k@RI FicldDA has been i ncreasi ngly requested to be rugged, thin
and light. For exanple, in the liquid crystal display panel, in order to

meet these d seiif1aventias rdI8RR 1P ouTer n AR Ahe A LN Al maleaunt er
substrate is bonded to a driving substrate and then the gl ass substrate is

"t mmed. g S RAOUREl AL oRE B AR clo FFAMER B SRR =S
thin film device used for a flat type display panel employing a liquid crystal or an
electroluminescence (aBbreviated it as an EL, hereinafter) or the like and forming an
active matrix type driving substrate using, for instance, a thin film transistor (Thin
Film Trapsistor, refer it to as a TFT, hereinafter) and a semiconductor device using a
non-glass substrate, that is, a plastic substrate, a ceramic substraie or a metal substrate
aﬁd employed for a display panel.

Background Art
In recent years, the thin fil;ﬁ device constituting a liquid crystal display panel
or an EL djsp]éy panel or the like used for a portable telephone or a portable
information terminal such as a PDA has been increasingly requested to be rugged, thin
and light. For example, in the liquid crystal display panel, in order to meet these
- demands, there has been partly used a technology that a counter substrate is bonded
to a driving substrate and then the glass substrate is thinned by a mechanical polishing

~ or a chemical etching process as well as a process that the glass substrate is initially

thinned.



8 Septenber 2005 2 However, since the thin filmdevice is manufactured -
under an environnent of vacuum and hi gh tenperature, a substrate used for
manufacture has a limtation. For instance, in a |iquidgcepshiter dospl ay
device using the thin filmtransistor (LFT), a quartz substrate capabl e of
enduring the tenperature of 1000' C and gl ass substrate capable O
enduring the nperature of 500' C aye empl oyed. Al though a nethod for
thinning & tH¥eveypce dhetupdiln davied is amnudagiuzesd vhderqmenviraubsot of e
and the glass substrate are used, the size of the substrate needs to be

reduced vacpumvant higheempgiadifey aghibtigte 18easor ddufs@menisnpliffiaionokded,
a productivity is lowered. Further, since the processing tine of a glass

t hi nni ng; i 6 - Lhes NI i.cal B ss_of a Vi n

subst r af B ot s BabfE AP Gisp IR R REN R ¢ LB ST ERTuRndr (R aifestao. 5
to 0.4 g@or smal I@r- Further, when the thickness of the glass substrate
‘i s reduc&Psizpte gapatie of sndyrang thedampsptirnel KAIG Gropagiasssabsyatesaphblecube
of the thickness of the glass substrate. Thus, when the gl ass substrate is

appl i ed vbeadywong did tenipetanresi $00 W@ kré aaployah AlthonpRatm éthodean sifinin
abruptly deteriorated, which results in a factor for "restriction not [Tower

t han t hegpiedystiryet Ys %};ﬁ?*eﬁeﬁggélﬁfgs f0o @ar}f‘s@ﬁgt;a% %HQE? ggfs%ﬁgrﬁ?gﬁ?{afsrea

produced substrate Is ef en oma performance requ
actual ly i.t has be
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thin filmtransistor substrate enployed for the liquid crystal display
panel or sulistrale Keomhbsiogedstetinmipd,astprodsutisity atselovegrette  Further, since the
processing time of a glass thinning process is increased, the practical thickness of a
driving substrate forming a display panel cannot be inconveniently reduced to 0.3 to
0.4 mm or smaller. Further, when the thickness of the glass substrate is reduced, a
deflection is increased inversely proportionally to the cube of the thickness of the glass
substrate. Thus, when the glass substrate is applied to a portable information terminal,
an 1mportant ruggedness is abruptly deteriorated, which results in a factor for
restriction not Jower than the productivity. As described above, a pcrfbnnance
required for a produced substrate is different from a performance required when it is

- actually used.

Therefore, it has been requested to use a thin and light plastic substrate in place
of the glass substrate serving as a base of the thin film transistor substrate émp]oygd

for the liquid crystal display panel or the like, however, the plastic substrate may be

used with high difficulty in view of heat resisting temperature.



used with high difficulty in view of heat resisting tenperature. 8

Sept enber 2005 3 Di sclosure of the Invention Enbodi nents of the present
invention seek to provide a nethod for manufacturing a taisgnfhipal 26tRyi ce
suitable for a light and thin display panel w thout deterloratlng a
ruggedness and a sem conductor device. According to a first aspect of the
invention, there is provided a nethod for manufacturing a thin filmdevice
| am nat ed on a device substrate, said nmethod conprising the steps of
formng a protective |layer on a first3substrate; formng athin film

devi cg, [gq]g otective layer; formng a first adhesive |ayer on
sai d tfl’lgl n ?fe e\ﬁ;l:vg%tﬂzlr ayer; bonding a second substrate to said thin film

devi ce | aﬁmboﬂlmmts af the pras&tt xmﬂnﬁelh veekltapeivideexpethod foraharuéasiring i filan of

i d tect ) rempyi ng.at .| east a portion ofthe
i1 ot BedEshiatle 87 5 ﬁgh%bt TRRI 51@@%%@@@61 pithout delerigng pEHﬁgg‘ﬁﬂ‘ﬁi; and

processnicBRNRiddetipe device substrate to at least a portion of the exposed
protective layer with a second adhesive |ayer; and separating or renoving
sai d secofdcadivgtte afiest aspcboitha veoticen, ﬁ&@m@r@s@@tﬁ method lie mannéartirog,a t her e

hodf nuf a rin fllmde i ce |lamnated on a
dov o B8 cPuElanae i RBHe St oE g o perprie e Sfems R hing o
pr ot egiotactivt BiyeF ofR fﬁfstfshbﬁiates w&ﬁlﬁga in fﬁ% rai\eﬂge Biybdrsahd provedfivé kel ayer on
sai d Eootectlvelayer ormn%g irst adhesive |layer on said t infilm
they

devi c rmalw firsh adheiivg layeserc emd thin Gn daviee lagers ho@thngm ﬁecofld smhsd'etﬂt@ eald dyinr
wth .| 03| n L on of

or ot e Bt JgviFe ke A S B Ry o SRR B R BT R aBrBR e pe I daver
firstbg s&;ﬁfdtmg @r tGhdign dg'ﬂatQJEh%fle pé@tioRlo® ﬂﬁ&&smb@ratmghglalcﬁahlc@pﬂmam NG a
process;. bonding. the device substrate to at |east a portion of said exposed

pr ot eWFanéyféFSthtHﬁo‘?&s% besdiag therkeyiope subsrate; tapideast paprionsy thsyexpesedvi ng
sai d ﬁr%?é?:ﬂge Fa'ﬁ@:s\tvftﬁ‘taes’econd adhesive layer; and separating or removing said second substrate.

According to a second aspect of the invention, there is provided a method for manufacturing a
thin film device laminated on a device substrate, said method comprising the steps of: forming a
protective layer on a first substrate; forming a thin film device layer on said protective layer;
forming a first adhesive layer on said thin film device layer; bonding a second substrate to said thin
film device layer with said first adhesive layer; exposing at least a portion of said protective layer
by separating or removing at least a portion of said first substrate using a chemical process or a
mechanical polishing process; bonding the device substrate to at least a portion of said exposed
protective layer with a second adhesive layer; and separating or removing said second substrate,
wherein a seal part for preventing processing liquid from entering the thin film device layer is
provided on an outer peripheral area of a bonded body under a state in which the first substrate and
the second substrate are stuck to the upper and lower parts of the thin film device layer the
chemical process or the mechanical polishing process.
According to a third aspect of the invention, there is provided a method for manufacturing a
thin film device laminated on a device substrate, said method comprising the steps of: forming a
protective layer on a first substrate; forming a thin film device layer on said protective layer;
- forming a first adhesive layer on said thin film device layer; bonding a second substrate to said thin
- film device layer with said first adhesive layer; exposing at least a portion of said protective layer

by separating or remov-ing at least a portion of said first substrate using a chemical process or a



wherein a seal part for preventing processing liquid fromentering the thin
filmdevice layer is provided on an outer peripheral area of a bonded body
under a state in which the first substrate and the secog@efgéhﬂ;efgg@ are
stuck to the upper and | ower parts of the thin fil mdevice |ayer the

chem cal process or the nmechanical polishing process. According to a thi rd
aspect of the invention, there is provided a nethod for manufacturing a
thin filmdevice | am nated on a device substrate, said nmethod conpri sing
the steps of forming a protective | ay¥r on a first substrate; formng a
thin filmdevice |ayer on said protective layer; formng a first adhesive
| ayer on said thin filmdevice |ayer; bonding a second. substrate to said

t hi n ndethamicie polishing piyesssyboilisgi ttle fdevist salsbret toeat llensen postiqrost g atpokanst
a portion of said protective |layer by separating or renoving at |least a
por t i BIPtestive davgr f"f‘&‘sﬁ s&iapd ehetv Uy Ay 280 SRRANIEEI OTFeROR e Bid secgndsphsEatser
2005 I slihst t
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| ayer ¢cheamdalgepeassing speedr ofr s sépatate biyer Hcldginat tharbtitat af &e fimhaubstrateand the
separate .l gyer is provided bet wee.n the firs bstrate an t he rotect

o or Slsticqocsh ol B8 ST dakorrt) eifeedont b HGv st daget B Sk bor
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| ayer i's carried out | om ng chem cal agent to” reach separate

| ayer tot Ehpltmgis tar fdmnmggat lmst engbf 4 helefmechanisalhsorcacd oh mlnenﬁdt B;bsaawhmmlméd
pracess s £ Ocess for formn ast .o a,hol e
echafieast By Rl B Berpn A Esis, R A RATofo T BY & PROBRHE P e sict o
pr 0C€1$1§exf\ﬁiﬁmmﬁ1dh€t§éﬁist§mﬁﬂhtags&Neiredf ormed by a photolithography on a resist

layer with which the first substrate is covered. Still other objects of the
present inventi %tlﬂl athar epjedts of e apartayason mbdinsediclhdvatagep nisibed bp0oos -



the present invention wll be nore apparent fromthe description of

enbodi nents by referring to the acconpanying drawi ngs. Brief Description
of the Drawings Figs. 1A to 11 are sectional views show figetBiRber 2005

manuf acturi ng processes of a thin filmgdevice according to a first

enbodi nent of the present invention in &rder. Fi gs. 2A and 2B are sectional
views explaining an exanple in which a nolybdenumplate is separated from
a devi ce thgpaesepy inveatiomgwilhbe meoreiappareatifosn wberdescrijptipn 8f embadircbisdnal
view for explaining that a device protective layer is forned before a hot

mel t adhas'ferejngs()ap@lai;@(qnbgnyimg driaﬁ,gﬁgsenbodi ment. Fig. 4 is a schematic
sectional view of an n channel “type top gate TFT on a polyimde substrate

manuf act " - fi eabodi nent of the present invention. Fig. 5is a
char act e%@%@g%%rgbﬁv]%ﬂe%&ee Igtﬁ%i”]é]fglser the n channel type TFT having a
sectional structure shown in Fig. 4 manufactured in the first enbodi nent of
the present ifigedd}ienliase sachiospbyicas shpiming thd manufastuiing processas ofadhimg
an n channel type bottomgate TFT on a . polyim de substrate manufactured

in a secdiith deviodabemidig té BEirdr §aBBHihEMesTithepresdritdnventicn fh SRKEI onal
vi ew showi ng an n channel type top gate TFT on a plastic substrate

manuf act ur ed i i r.despod] . t r .4 nvention. ,Figs. ,8A and

8B are sectiorll:ggévijizgwsag]‘j orﬂgeg(t) a?%i’%alagge“&hggﬁgéﬁmge ﬁ]i?ﬁméweoﬁ’t gvrh]c a

peri pher&%{YnEa a gl ?ss,substrate is etched in_a fourth enbodi ment of the
1Y eRET R

pr esent Ye senpanpied (pop g dgvice layer by heating in the first embodiment.

Fig. 3 is a sectional view for explaining that a device protective layer is formed
before a hot melt adhesive is applied in the first embodiment.
Fig. 4 is a schematic sectional view of an n channel type top gate TFT on a
polyimide substrate manufactured in the first embodiment of the present invention.
Fig. 5 is a characteristic view before and after the n channel type TFT having
a sectional structure shown in Fig. 4 manufactured in the first embodiment of the
present invention is transferred.
Fig. 6 is a sectiona) view showing an n channel type bottom gate TFT on. a.
polyimide substrate manufactured in a second embodiment of the present invention.
Fig. 7 is a sectional view showing an n channel type top gate TFT on a plastic
.substrate manufactured in a third embodiment of the present invention.
Figs. 8A and 8B are sectional views for explaining a method for sea]iﬁg an outer
periphery when a glass substrate is etched in 2 fourth embodiment of the present

mmvention.



Figs. 9A to 9D are sectional views for explaining a method for sealing an
outer periphery in a fifth enbodi nent of the present invention different
fromthe fourth enbodinent Figs. IDA to 7.0E are secti ofgbpt¥ing¥soGitow ng
t he manufacturing processes.of a light gransmtting type active matrix
type driving substrate according to a sixth enbodinent of the present
invention in grder,, Fi 11 is,.a schematic secti.onal view,_of n_channel
type top gate HEF b (69D #igseRUPRIGuT SerrBORRIRE & MAPPALE SrallDe ABLH B
according to the sixth enbodi ment of the present invention. Fig. 12 is a
sect i onalpevipdwry how fifihambodinzam aif thy peesror tiovenjzore diffareoh from ttharfepehent
pol ycar bonat e substrate manufactured according to the sixth enbodi nent of
t he presemtbodiMesniti on. Figs. 13A to 13F are sectional views show ng the
manuf acturi ng processes of a thin filmdevice in order in a seventh

enbodi nent of d.h e i nvention.having, a .pracess i Lch a gl ass
substrae i o SRS IAYE ARG PESBULETRE S Syl BRERGn Bl p e BRo
substrate by providing a separate |ayer on the glass substrate. Figs. |4A
to 14F arelighafrapsmnéingntypseaativenaiatvg dyise shiviing gubkigateaareroadingr ing sixth
processes of a thin filmdevice in order in an eighth enbodi nent of the

present enfherBiedn of fed PHisBpt MvBHAEE$H okderhi ch a gl ass substrate is
separated and renoved W thout conpletely etching the glass substrate by

P, 119 = gt sty e L0875 L M B RGPPSR
transparent polycarbonate substrate manufactured according to the sixth embodiment
of the present invention.

Fig. 12 is a sectional view showing an n channel type bottom gate TFT on a
transparent polycarbonate substrate manufactured according to the sixth embodiment
of the present invention.

Figs. 13A to 13F are sectional views showing the manufacturing processes of
a thin film device in order in a seventh embodiment of the present jnve;ntion having a
process in which a glass substrate is separated and removed withéut completely
etching the glass substrate by provi(‘:ling a separate layer on the glass substrate.

Figs. 14A 1o 14F are plan views and sectional views showing the manufacturing
processes of a thin film device in order in an eighth embodiment of the present
mvention including a process il'n which a glass substrate is seﬁaraied and removed

without comp]ete}y etching the glass substrate by providing a separate layer on the

glass substrate.



processes of a thin filmdevice according to a ninth enbodi nent including a
process in which devices nanufactured on separate substrates are piled on
the sane substrate. Fig. 16 is a sectional view showi ng gsph@sbbFogisPstrate
conpounded device of a |ow tenperature polysilicon TFT and an anor phous
silicon TFT manufactured according to 16he ni nt h enbodi nent of the present
invention. Fi % 17 is a sectional view showing a display part (pixel part)
of a plastic Tdgbstratle 1o} 2eetspeigonalpeiemsqahewversy s grder dhe ayapraeiurnng
according to a tenth enbodi nrent of the present invention. Fig. 18 is a

sect i onabrodesvesshbaiing fainsidepicaycparding pb satinfaenbodimaniinahidifig asitbstdsat e
transm ssion type liquid crystal display panel according to an.eleventh

tbodi e _ _ . ti o . . . .
CheC oMyl A8 BEC AR AR paf S rd R PSP LIRS,
liquid crystal_ display panel according to an eleventh enbodinent of the
present i nvenfi®nt0 Bidscchpnal vievpsheyarg pdasti o5 g Arempoyddedserice of

t el ephone including the thin filmdevice obtained by..- the nethod for

manuf act wrlongtdrhperaiire Hollysilideri TETeanb kg figorpleotdsilfoastRT imaneafdderedrFi g-
21 is a perspective viewsimlarly showng a portable information termnal.

Best Nbdgc%gg}-ng{d%ieqﬂaﬁpém%ggi &Yted‘fttih%[}g[r%gé’i‘g iﬂvg}r;r%&?d for manufacturing a

thin film according to e prese ept enber’ 2005 7 invention

i || ' ferri ! :
will be descr i:]bge'dlfws Eles_e%{iz)}la 9,19, ¢ O,?,?ﬁg%”h,ssp}ay part (pixel part) of a plastic

substrate reflecting type liquid crystal display panel according to a tenth embodiment
of the present invention. |

Fig. 18 1s a sectjonal view showing a display part (pixel part) of a plastic
substrate transmission type liquid crystal display panel according to an eleventh
embodiment of the present invention.

Fig. 19 1s a sectional viéw showing the display part (pixel part) of the plastic
substrate transmission type liquid crystal display panel according to an eleventh
embodiment of the present invention.

Fig. 20 is a perspective view showing a portéb]e telephone including the thin
film device obtained by the method for manufacturing the thin film device according
to the present invention.

F1g. 21 is a perspective view similarly showing a portable information terminal.
Best Mode for Carryiﬁg Out the Invention

Now, a method for manufacturing a ihin film device aécording to the present




A nmethod for manufacturing a thin film device acco.r ding to the present
i nvention conprises: (1) a step of bonding a second substrate to a thin
filmdevice layer provided on a protective layer forned8gs@mbkf 505

substrate through a first adhesive layer, (2) a step of conpletely or

partly separating or renoving the first 7substrate in accordance with a

'step including at | east one process of a chem cal process and a nechani cal
pol i shi ngn‘}’frllilféb‘é’;ﬂ]@)deacﬁb@gbﬁﬁﬁﬁﬁmﬂgmg embadimgnéubstrate to the exposed
protective layer or the protective |ayer covered with the partly renoved

first substrat/e mbthodoforamaasfndudnfesiim fAredeviceRndcddAling 36 @PeOpresent
separating or renoving the second substrate. Now, each step of the nethod

for manufacturin nin filmdevice according to the present invention
will be télz\g%:ﬂrflfd@e%arﬁ\atig%n In the step (1), the second substrate i's bonded to

the thin bil m device | ayer provided on the protective layer formed on the
first subbtpste chbongha asceondsubsifdsitoca thiaylln deyienbayerrpovalddsen at e,
there may be exenplified substrates nmade of glass, quartz, silicon,

gal | i um proteoiivielaygalfbinyed phoasiist gebsisdtk it hrmohad ﬁtﬁeadﬁn%ﬁ)e,}azaﬁphi re, etc_
A glass substrate lowin its available cost 1s nost preferable anong them

T, B e Y SChYPLShAERP08 3 ARAy ) g U, L e
Layer, | Lo aggeviyrzlgl g s{e%slinscth?gi%?g at Jeast one process of a chemical process and a
Inechanical polis-hing PTOCESS;
(3) a step of bonding a third substrate to the exposed pfotectivc layer or the protective
layer covered with the partly removed first substrate throu'ghl a seéond adhesive Jayer; -
and
l(4) a step of separating or removing the second substrate.
Now, each step of the method for manufacturing a thin film device according
to the present invention will be described below.
In the step (1), the second substrate is bonded to the thin film device layer
provided on the protectjve layer formed on the first su-b'strate through the first adhesive
~ layer.
Aé the first substrate, there may be exemplified substrates made of glass, quartz,
silicon, gallium arsenide, gallium phosphide, silicon carbide (SiC), sapphire, etc. A

glass substrate low in its available cost is most preferable among them.

The protective layer functions as a stopper layer for the chemical process in the



relative to chem cal agents used for the chem cal process are enployed. For
i nstance, when the first substrate is nmade of glass, quartz and si I con a
chem cal etching process using a chem cal agent i ncl udlglgeé%ﬁ,[]

acid is preferable as the chem cal progess. Accordi ngly, e prot ectl ve
| ayer, there may be pref erably exenplifi'ed a layer nade of netal having a

'reS| st an%e relativ ofI uori¢c acid such as mol ybdenum (M), . tungsten

st aiPAl ¥ desebgd Slqpc AsaffTp R ORIV e iIGEh bAReTS JaViRg [auEisisgance
hydr ogen, pol ycrystal l'i ne S| etc a dianmnond thin filmhaving a resistance
rel ati vertlatily tts oli¢d muoral agamgdsefbfmahellchemmhi préeessardempldyed.f Fomnsthhee, -
t hi ckness of the protective |ayer i's ordi narlly 0.1 mto 5 .rm The

Dot et | WY R p S RORRUL Y LIRLEH Ity 5‘!88%6%6 (EhRrtarey or

i nstance ybdenumt cah y a Sputtering‘ne

a vacuum dep05| t hod. T e thi il m devi c ] ayer ferably includes
at | east U9H8 %fCheS’HE]I‘Fia agEphing Pdoaﬁg. Qxéﬁoﬂ“ ”tchi“ﬁ £35| Pﬁeéméﬁﬂ aéégacqheml%lr
resistor formed by, what is called a |ow tenperature polysilicon process

i n whi chpsulsss.r Aiceotdnghby, as the pic cS0OCl ayrer) e may bapaifeiabl ¢ aktmglified a
anor phous silicon process in which substrate tenperature is 400C or | ower,

As the flael RAEESIY e dialy %%vgﬁgytah%s"@%@étrbﬁn%hﬁys'h;ﬂfdrﬁ’ﬂ?l%?}dﬂrﬁlsfd @ﬁ’clﬁ)odg

is 200C or lower is prefera used. For exanple ere are enunerate

t her nopl asgic,. eth te.ela ner, r ene-but adi ene hl ock
copol y e Oy Egsran MR pisen (551 Sl EreRic cBisons e RS e FB R
bl ock co oI yrrer 8 Septenber 2005 et. by- IenC—\/ i Dyl chI oride, copolyner,
acet at e PuEichidipg hydregan, polyaryste]linsdbiy etchg déamaond phinyisim bl irea resistance
pol ynel byl pent ene, pol ybut CDe, thernopl astic pol ybut adi ene,

relative to hydrofluoric acid, or a diamond-like carbon thin film. The thickness of the

protective layer is ordinarily 0.1 pm to 5 um. The proteétive layer can be prbpeﬂy
determined depending on materials. For instance, the molybdenum thin film can be
formed by a sputtering method or a vacuum deposition method.

The thin film device layer preferably includes at least one of a thin film
transistof, a thin film diode, capacitor or resistor formed by, what 1s called a low
temperature polysilicon process in which substrate temperature is 500°C or lower or
what 1s called an amorphous silicon process iﬁ‘which substrate temperature is 400°C
or Jower.

As the first adhesive layer, a thermoplastic adhesive whose melting point is
200°C or lower is preferably used. For example, there are cnumerated thefmop]asti_c
ethylene-vinyl] acefate elastomer, styrene-butadiene block copolymer,

| styrene-ethylene-butylene block copolymer, styrene—isoprehe block copolymer, .



pol ystyrene, pol ybul adi ene, polyvinyl acetate, 'polynetbyl netbacrylate,

pol yvi nyl i dei ne chl ori de, -polyvinyl - alcohol, polytetrafluoro ethylene,
et byl ene-letrafluoro ethyl ene copolymer, a cry] onitril gzsiMlBREoGEPO! yNer
(AS resin), acrylonitrile-butadiene-styfene (ABS resin), 1ononer, AAS

resin, ACS resin, polyacetal, polycarbohate, polypheDyl ene ether,

pol yet hyl ene terephthal ate, pol ybutyl ene terephthal ate, pprar¥Iate,
pol ysul f ciibylepetwinybehlosidef apwlymper,yaastate, resimoippdywioy] pbloyide, pelyethylene,
pol ypli enyl ene sulfide, p ol yoxybenzoyl, polyether ether Kketone,

pol yp-t bq;ro]ypicq@,leﬂd,q$a¥ﬁfew§tlpén:@ﬁbyep@%u1@@,I Hh@ﬁﬁ%’l@ﬁ@' Rlodgiit&diene,

(cellul ose acétate, cellulose. acetate butyrate, eth cel | ul ose,

cel | ul oi ane Q | ef i ne ol yur.et bane and caopol,yners, and

ol yrer - dITELRRR ol BRI, aPp IR LR ERE” POy RRBRAY IR A5 Hate anc
fluoro rubber, etc The thickness of the first adhesive layer IS 1 umto
3000 um PrEvinyliderainadilouidel, aypelyvdnybe #lephell byokytetiadivaroy sthHsacsuch
as a bar coater. As the second substrate, there may be preferably

exenpl i f ieglolylen@htetr&fld@mde:tRylen@RbpblyiaM, Agr@dnagicsfyeehe tapslonE¢ASaSsin),

nol ybdenum (Mb), tungsten (W, stai'nless 'steel, inconel (for instance,
i I [ > iLi Ni .= 58.9 f %: <5
= on s SRR R ARIPR LY A ey P2 idho 0 RS, iR, 2 £

conposed 05 theagw- a ireta}lé@pl ate, a glass plate or a ceramc plate covered
with acP@yacsiads apelymerienate,) npolyphppylsacoretbaom Ralyathysene atesepphatate,

conposed of them 8 Septenber 2005 10 O herwi se, a plastic plate conposed
of pol ycaobdndykenecpetephtlimlheneol warghitt hpolyselfonpopylsictienr silifonenpolyimide, :

pol yol efi ne, polyimde, etc.
polyamide, polyamide imide, polyphenylene sulfide, polyoxybenzoyl, polyether ether
ketone, polyether imide, liquid crystal polyester, cellulose-based plastic (cellulose
acetate, cellulose. acetate butyrate, ethyl cellulose, celluloid cellop.hane), polyolefine,
polyurethane and copolymers and polymer ai]oys of them, wax, paraffin, coal tar,
rosin, natural rubber and fluoro rubber, etc.

The thickness of the first adhesive layer is 1 wm to 3000 um. The first adhesive
layer can be formed by an ordinary method such as a bar coater.

As the second substrate, there may be preferably exemplified a plate made of
metal having an acid resistance such as molybdenum (Mo), tungsten (W), stainless
steel, inconel (for instance, inconel 625 (having a composition of Ni > 58 %, Cr of 20
%10 23 %, Fe < 5 %, Mo of 8 % 10 10 %, and Nb of 3.1 % 10 4.2 %)) or 2 Jaminated

~ plate composed of them, a metal plate, a glass plate or a ceramic plate covered with

‘acid resistant metal films composed of them or a Jaminated plate composed of them.




The second substrate can be stuck to the thin filmdevice |ayer depending
on the property of the enployed first adhesive |ayer. For exanple, when

the first adhesive |layer is conposed of a thernoplasti %@?ﬁ@ﬁb&ﬁz&d@ot mel t
adhesive), the second substrate can belatuck to the thin tilmdevice | ayer

under a heating process by a hot plate A separate |ayer the chem cal
processi gg speed of which_ is higher than that of the first substrate can
be provi dé@ehwiste@nplapidc plalstcompredaplepalygarhnnate opeyeihydeneajasephihglade, a
separate layer is provided so that the separate |layer is renoved before the

first syldyetbtesulfon:, mpipicfigel pelyimidd, estibstrate by the chenical process
in a belowdescribed step (2). Consequently, the first substrate can be

Cubstrate i o o D sscehl sBbqrafEaR PR RO QLS ol BE e AT deEp ey e

formed b%m&agl as CVvD et hod having | ow substrate _tenperature (150C or
| owner) . WheRFIohet Sacemplaipssiirshedhesvedmiead hos examples whendbe Siest adhssiye

provi ded on protective |ayers respectively forned on a plurality of first
subst r at ésyerhisooginpbised tof adﬂieﬁhgp}ahayeﬁcﬁaesidmethf fieleatihedive), fihenyatentce
| ayers can be formed on one thir substrate. Subsequently, the step (2) is

carried Qybsird® QLMK stRL4S éh%ﬁﬁn fﬂ]ﬁ?ﬁe@fé@ﬁ%}iﬁ@dﬁg agltle%‘?g}gﬁ%%ﬁgg g?gt}#é

conpletely or partly renove y a process i
chemi cal plalcf(raocess or the mechanical polishing process.

A separate layer the chemical processing speed of Which 1s higher than that of
the first substrate can be provided between the first substrate and the protective layer.
Such a separate layer is provided so thaf the separate layer is removed before the first
substrate upon removing the first substrate by the chemical process in a
below-described step (2). Consequently, the first substrate can be removed so as to
Iift off.

As such akseparate layer, when the first substrate is a glass substrate, there may
be exemplified an SiO, ]ayer formed by a plasma CVD method having low substrate
temperature (150°C or lower). |

When one second substrate is bonded to thin film device layers provided on
protective layers respectively formed on a plurality of first substrates through first |
adhesive layers, the different thin film device layers can be formed on ‘one third
substrate.

Subsequently, the step (2) is carried out. In other words, the first substrate 1s



The chem cal process can be determ ned depending on the material of the
first substrate as described in the step (1). Further, as the nechanical
pol i shing process, there may be preferably exenplified, %&%mibgr Ll ed a
chem cal and nmechani cal polishing pr ocifs (CwP). Both t%e em cal process
and the nechani cal polishing process are*preferably carried out. In that

case, both the processes are carried out at the sane tine or the chem cal

process i MWpletdy 09 pardar ey cduby & peceshanaredingnitcleiasipone ifithg ghenbes)s.
The first substrate may be conpletely renoved until the protective layer is

exposed, mcmyorh&eﬁﬁééﬂahida@?@%@ﬁiﬂg(p@@e@gtent that a thin first substrate
is slightly Ileft. However, the first substrate.is preferably conpletely

the cheri cal  prooahasr bt Ers ALY dbRrBERRER ey M BuofE RO AT BERRS o
preventing,the entry of processing liquid to the thin filmdevice |ayer is
pr ef er abIS OB lF afedeScRbEAN dhe slepddpi prusthar, asribs roecharber] edishipprocess,
which the first substrate and the second substrate are bonded to the upper

and | overthgar trmyobe prie€erablyn ekémplified] cehdtajgecallethe drahicRRahdCaechenitalr med
of a material (for instance, a hot mel t adhesive) having a resistance

et ween Poa PRI 0 S e '8 ‘Sept enber 2005 15 prot bt ve | ayer

by al | owi ng. a HENBAPE Sheraisalpracees Gt e THE sEpe LS Bucy oEm g efee Bugh

pole of carried out. In that case, both the processes are carried out at the same time or the
chemical process is preferably carried out after the mechanical polishing process.

The first substrate may be completely removed until the protective layer is
exposed, or may be partly removed to an extent that a thin first substrate is slightly
left. However, the first substrate is preferably completely removed until the protective -
layer is exposed.

In at Jeast one process of the chemical process or the mechanical polishing
process, a seal part for preventing the entry of processing liquid to the thin film device
layer is preferably provided in the outer peripheral area of a bonded member in which
the first substrate and the second substrate are bonded to the upper and Jower parts of
the thin fﬂm device layer.

The seal part can be formed of a material (for instance, a hot melt ‘adhesive)

having a resistance relative to the chemical process.

When the separate layer is provided between the first substrate and the



the first substrate fornmed by a cheni cal process subsequent to a process .
for formng at |east ODC of a bole mechanically opened on the first
supstrate or a bole opened by a chem cal process fron1q%é§i heqﬁgglng
part fornmed by a photol.ithograpby on a :fsist | ayer wit first
substrate is covered. Then, the step ( is carried out. In ot her words,
the third substr te i Bnded to the e posed tectiv r or the
prot ect | P¥! P%I%? B&éﬁeﬁ‘ G saliprecessreft 6@@%@@3 ayer €ap aH§ Tably qaRrisdgh
t he second adhesive |layer. As the second adhesive | ayer, there nmay be

pr ef er abbyt exelipiidg 2 dhemiedagynt toasach thatsepanace tﬂyeamhnmlutghavtihodn%h edeiofg
adhesive. As the third substrate, a base materi al having heat resi stant

t enper at yreerift sudtErbsned E’J@%Iﬁlcaﬁpg&éﬁ% §@B§e)gne Pl B‘r&%s%%} Rfming

exenplified. In addition thereto t he npl oyed'a substrate

conposed_.af pol ye e te aI ate, th e napht hal at e,

ol bt yi atienicit heles U5 s o ETE RO e Pr o) BBFYA BY i ne,
pol ypropyl ene, pol ybutyl ene poI yam de, poI yam de imde, vy .polyether ether
ket one, pehgmtdabprdaessifronpa rgsstoprenkeg pard formodd/hy ¢ Ipdmom 1tbog§pq1hiyfcma Esist

pol yphenyl ene sul fide-, polypbeinylene ether, polyacetal,

pol yrmet hiwlypewliiht Whieh BB Pikt su&f’cfa@e idlbabdreli phthal ate resin, phenolic resin,
unsat ur at ed pol yester reS| n, | qui d cryst al pI astic, pol ybel i zi m dazol e,

therm)settln o] c

mter als, 1B SR8.CRTe sl oo i Rbeh RS anB PR A SEPuPhtg 58808 e
2005 13 S|nple subst ance substrate reinforced by a filler such as silica,
a | ani ndodhe exprscdpratective }ayer or the protective layer covered with the partly removed

first substrate through the second adhesive layer.

As the second adhesive layer, there may be preferably exemplified an epoxy-
based adhesive or an ultraviolet curing adhesive. |

As the third substrate, a base material having heat resistant temperature of
100°C s preferable. Specifically, polyimide can-be exemplified. In addition thereto,
there may be empioyed a substrate composed of polyethylene terephthalate,
polyethylene naphthalate, polybutylene terephthalate, polycarbonate, polyether
sulfone, polyolefine, polypropylene, po]ybuty]ene; polyamide, polyamide imide,
polyether ether ketone, polyether imide, polyether ketone, polyarylate, polysulfone,
polyphenylene sulfide, polyphenylene ether, polyacetal, polymethylpentene, epoxy
Vresin,‘dja]]y] phthalate resin, phenolic resin, unsaturated polyester resin, ]iquid crystal
plastic, polybenzimidazole, thermosetting polybutadiene, etc., polymer alloys:

composed of these materials, a simple substance substrate reinforced by fibers, a



made of the sane materials, or a |lamnated substrate including at |east one
of them a sinple substance substrate nmade of a nmetallic plate such as

stainless steel, alumnum etc, or a ceramcs plate inc biahbaS 200
cofmponents, alumna (A ,03), Silica (SiQ), silicon car%iggg ?]gl c§?5

magnesi um oxi de (MyO), cal ci um oxi de ( ), etc or a |lam nated substrate
including at |east one of them Especially, as the third substrate, the
sinpl e subpleanbsiagbstbstrde seinfionsdttiyea fleakucl aplsdie, arlatieated substrats

pl ate, the |l am nated substrate made of the same naterials or the |am nated

subst r at gnddecétienani maBaedls W6 1@hinhRRMubUGH: ﬂbégﬁg]lr%;élgg?ﬁ Ut s@hentan

be manufactured by at | east one of nethods of a od using dn

adhesi ve d heat seal nmet hod.. Further,. when, a pol.arizati,o roperty
o ot | aqunp B ¥BRlenRE Byt B b a PR Gt A ST e DB
di splay panel, a TFT/light emtting |ayer substrate of an organic '

el ect r ol 6, Aed cemoucspkypt wylydinghs cemponenissalustinat A1Ex), silecaaS$0, ysididonn
whi.ch a coefficient of |inear expansion in a | ow tenperature area, for

exanpl e, cifbede (S, rﬁ@gﬂe@i@h-tﬁﬁd&qu&aéﬁ%dﬁd@ PRCANElY of addRRdalty @

wel | - known bi axi al” stretching net'hod Upon manufacturing a pol yner

a1 reasy SR ORI b BRI BBRRy, RN le b SnpiEe"

terepht hal ate and pol yet hyl ene napht hal ate. Before the third substrate is
bonded t&'RshNGs Bihstiis, sughageihe medalhcaplate prehe gpemmicsgyatse the huwathied
order to ensure a light transm ssion property. A nethod for renoving the
pr ot ect i substrmyemadenitke pampandtyridstRnht hadirheed sebsinioindibeinyalt ¢¢dsdbnd4 8
Sept ember 2005 of the protective layer and the Iike. | ,
of them. Such a laminated substrate can be manufactured by at least one of methods
of a bonding method using an adhesive and a heat sealing method.

Further, when a polarization property is not required like a TFT substrate of a
reflecting type liquid crystal display panel, a TFT/light emitting layer substrate of an
organic electroluminescence display panel, etc., a substrate can be also used in which

~ a coefficient of linear expansion in a low temperature area, for example, from room
temperature to 10010 120°Cis apparent'ly reduced by a well-known biaxial stretching
method upon manufacturing a polymer substrate. As materials for which the biaxial
stretching method has been already put to practice, there may be exemplified
polyethylene terephthalate and polyethylene naphthalate.

Before the third substrate is bonded to the protective layer, the protective Jayer

may be removed in order to ensure a light transmission property. A method for

| removing the protective layer can be properly determined depending on the material



After that, the step (4) is carried out. In other words, the second
substrate is- separated or renoved. A nethod for separating or renoving the
second substrate can be properly selected dependi ng on ! of the
fifst adhesive | ayer or the second substfate and the |ii§§m$ﬁ%8£%%%%d
substrate is preferably separated or refroved by |owering the, adhesive
strength of the first_ adhesive |layer in accordance with at |east one of a
beati ng 6&6@%§§“§?ﬂﬁﬁkﬂﬁﬁéﬁgﬂbﬁhﬁﬁocess in chemical liquid. Now, the
present invention will be specifically described by way of enbodi nents.

Initially, a fAfiet thanbbdisten{4 s ldarbel descli b woids, fhesd@wAd &ubstrate is
manuf acturing flow chart of a thin filmdevice according to the first

enbodi nggéepéf}fatéd]& gﬁ&@é& invention. Firstly, as showmn in Fig. 1A a
protectiv or

ayer ( Instance, a nmolybdenum (M) thin film having The:
thi ckness of 0.1 ~gmto 1 Rm 102 was formed on a first substrate (for
i nstance, a gFa®etBofdor seRaRiPEY TarecYMECIbsessonf Wbptraty cambepproperly
sputtering method, and then, a thin filmdevice |layer 103 was forned by a

| ow t enpeeatedrdepealdysg bh tbomatapalgdlthe ttirpeadiidsprokges opthedasondiebsirate for
instance, p. 115 to 118 of Liquid Crystal Display Technology (witten by

Shoi chi %ﬂgﬁlﬂgﬁ@’ Th@ggéd sﬁXteﬁ@ﬁfﬂ¥ r%@?ﬁgﬁgaﬁ?@@%r 1];6%1%\5&&8@%&?&% £ihe

manuf act ur e descri be above was “‘cu _ size o ept e r 2005
;ShOtrrm plxgélgeosi\rfréﬂ Sté?’lgﬁjh%\fmthler}ir?[ %dhésl?f{ietlg)?elf in gécc)sr%gzsagé %\Eﬁ ]égjlexgsonhee%%%d by
heating process or an immersion process in chemical liquid.

Now, the rpresent invention will be specifically described by way of
embodiments.

Initially, a first embodiment will be described. Fig. 1 shows a manufacturing
flow chart of a thin fi]m device according to the first embodiment of the present
invention.

Firstly, as shown in Fig. 1A, a protective layer (for instance, a molybdenum‘
(Mo) thin film having the thickness of 0.1 um to 1 pm) 102 was formed on a first
substrate (for instance, a glass substrate havfng ther thickness of 0.7 mm) 101 by a
sputiering method, and then, a thin film device layer 103 was formed by a low
temperature polysilicon top gate type TFT process as described in, for instance, p.115

to 118 of Liquid Crystal Display Technology (written by Shoichi Matsumoto,
published by Sangyo Tosho, 1996).

A TFT substrate manufactured as described above was cut fo the size of 100



104 set to the tenperature of 80C to 150C to forma first adhesive |ayer 105
on the thin filmdevice |ayer 103. The first adhesive |ayer 105 was forned

by applying a hot nelt adhesive (for instance, ethylenegw -

. chlori de-based adhesive having the thic gess of 0.1 mm t%é%abémkﬂbgﬂzct] 5e thin
filmdevice |layer 103. Wien a sheet-li ke hot nelt adhesive having the

t hi ckness ofxaﬁ(ggt 0.05 mmta (fl mm was nounted on the heated thin film
devi ce | 498}~ M 4SSEOWRAB 18 Hb dardirst aibsireteat0 was hapted bynehelgplateel t
adhesi ve was heated and nelted and the nelted adhesive was applied on the
thin fil niQdestl ¢ethatearperdre TH86; Cato KI0MD1d forki gfirst @dhesisetong 198hnt that e
106 made of, for instance, a nolybdenumplate with the thickness of 1 mm

was_ mounisth fifin d0idel 1 9ér FIHICPHY RrliiilesivE Sy s GAOLSHhAY 89ying a bet, ..

tenperature while pressing under e pressu I'nst

so that the,second supstrate 106 js stuck fo.the first_ adhesjve_ |ayer = 105.
In this @&‘gé,a%éhvet E&rs%mesﬁgl’@?e‘”w& ahprdenhpsrd mehesivenbaviBEy Bfenum
pl ate) 106 was heated, the hot nelt adhesive was applied thereto and the

thin fil thickaesscef 0.dyem 00B nuinde e thiw iy ddvisehster 408. 101 was st uck
thereto, the sane result was obtained. Then, as shown in Fig. 1D, the

menber thus ohWRERaEHUESIkHES Hef dd(%esgurﬁi%ggﬂﬁs%g}igﬁegaQ)F%)m&{)@.o@%m

wei ght concentration of 50 %to 60 0 an etching

e Ay e T PG e TS o SRR s
Sept enber 2005 16 protective |layer 102 was exposed. After the first
subst r at ES¥dt129dRatr wheydbe hot melt adhesive was heated and melted and the melted
| adhesive was applied on the thin film device layer 103.
Then, és shown in Fig. 1C, a second substrate 106 made of, for instance, a
molybdenum plate with the thickness of 1 mm was mounted on the first adhesive layer
105, and cooled to room temperature while pressing under the pressure of, for
mstance, 5 X 10° Pa so that the second substrate 106‘1'5 stuck to the first adhesive layer
105. In this case, when the second substrate (in this embodiment, the molybdenum
plate) 106 was heated, the hot melt adhesive was applied tﬁereto and the thin film
device layer 103 side of the first substrate 101 was siuck thereto, the same result-was
obtained. |
Then, as shown in Fig. 1D, the member thus obtained was immersed in
hydrofluoric acid (HF) 107 having weight concentration of 50 % to 60 % and wés

subjected to an etching process for 3.5 hours at room temperature to completely

remove the first substrate (glass substrate) 101. As a result, as shown in Fig. 1E, the



product obtained by the etching process which may remain on the surface of
the protective layer (nmolybdenumthin film 102 could be renoved by
washing with water. Wile the concentration of hydrofl i i y be

| ower than the above-descri bed concentlr tion, etching ﬁ)éé e‘ﬁgé’?%dgﬁi d
tenperature. are adjusted as required. "Further, a mechanismfor agitating

‘and circulating liquid during the etching process and mnmaintaining a

prescr.i bpPieFivomysat kR wos seposeff ebfticy dhe first gebstraiei Hpk ovas emavid ot ni ty
in plane of etching. Then, as shown in Fig. 1F, a third substrate 109 nmade
of polyi gicdﬁc«vidﬂmihbl@ byt fHeCkieRfify phodbsdSvhithwaaysiersknten thesirfateof ilve

| ayer 102 by a second adhesive layer 108 conpoSed of an epoxy resin-based

adhesi ve - e n . i ' i ‘ ).
Ator | ne LEenRLaTER RO RPN Be OG0 BE N SRR
thus obtai ned was i nmersed in acetone solution 110 for 3 hours cflt r.o%?

t enper at Whilathe ensantrptiorpd hydmilugricaed mayhadewer sy bsabonerdeseab
into the first adhesive layer 105 so that the adhesive strength was

adequat etondepivatiohhamhimetimefandiégsidaomperatatirest wejilstydns ddfhicadrdasaierpf -
t he epoxy resin-based adhesive. Wen the adhesive strength of the first

adhesi ve, | her It 1eSi o b pat t he
second a%kﬁ%ﬁaggﬁy@ %gart@%t # ﬁg éé{%%%f%i]@%ﬁ@mé%ggﬁhé?bigg% '%haeﬁ)(i
second substrate (here, ﬁ?ha %Lybdenum plate) 106 can.be ser%arat ed only by
mechani CRPIRI31NRE i BT RCPREHt SRBFRTHEA AN WidhelP (iave 4P SHPER 181 RIHEVE 2
Sept enber 2005 17 first adhesive |ayer 105 by imersing the nenber thus
obt ai neduniforanithémplale cfgeching.
Then, as shown in Fig. 1F, a third substrate 109 made of polyimide with the
thickness of 0.25 mm was stuck o the protective layer 102 by a second adhesive layer
108 composed-of an epoxy resin-based adhesive (for instance, trade name of Araldite,
bond-quick series, etc.).
After the second adhesijve layer 108 was adequately hardened, the member thus
obtamed was immersed in acetone solution 110 for 3 hours at room temperature as
‘shown in Fig. 1G. In such a manner, acetone infiltrated into the first adhesive layer
105 so that the adhesive strength was adequately lower than that of the second
adhesive layer 108 composed of the epoxy resin-based adhesive.
When the adhesive strength of the first adhesive Jayer (here, the hot melt
adhesive) 105 is lower than that of the second adhesive Jayer (here, the epoxy rein-

based adhesive) 108, the second substrate (here, the molybdenum plate) 106 can be

~ scparated only by mechanically peeling without weakening the adhesive strength of the



or applying beat or light thereto. This nmay be adapted to the follow ng
enbodi nents. Finally, as shown in Fig. IH a slit was fornmed by, for
instance, a cutter knife between the thin filmdevice | t he
hot nelt adhesive | ayer of The first aﬁ.pesi ve | ayer 105@%%&9%@%%{% second
substrate 106 and the first adhesive |layer 105 were nmechanically separated
fromthe thin filmdevice |ayer 103 by making -use of the .slit as a

st art i ng fpei adhesive layeni @abyamanersingdsenpmbes sssoblaing dtimi mchamieahagende

| ayer 103 was transferred on the third substrate (polyim de substrate)

109. Thusyr appByifg West @;blli%htrtﬁeret@. Fhisugipbe adspieteumhé folfiwingl dmbodimame
thin filmdevice | ayer 103 was bonded to the third substrate 109 through

the protective.. r the: s d.;a i I r -4 hus
obt al ned vas. RANER 25700 bt Fist 376 R LET o et fian o S RE RhitkoLe

i mrersing the nenber in the acetone solution as shown in Fig. 2A to _|lower
the adhedeiwcen thnthin fgm devicedayenh@d and theyt mol adbgpivedayer of e Hett

nmelt adhesive and nmechanically peel off the first adhesive |ayer 202 while

the firsadpekiesinger 108ygy 1120 Zhaveecoald ibetdateol O apd thofirftddheshe laydes0df a
thin filmdevice |layer 203 and a Second substrate (nolybdenum substrate)

e T

adhesive,..so that the structure the sanme as that shown in Fig. 11 could be
al so obt &1hat2 SEFHPA&OMas shown in Fig. 3, even when a device protective
| ayer 302 conposed 8 Septenber 2005 18 of an acrylic resin and having the
t hi ckness of Inmdcor®mon wath tleseeprdressmse the hibtin film device layer 103 was

transferred on the third substrate (polyimide substrate) 109. Thus, there was obtamned
a structure as shown in Fig. 11 that the thin film device layer 103 was bonded to the
third substrate 109 through the protective Jayer 102 by the second adhesive layer 108.

The member thus obtained was heated by a hoi.p}ate 201 set to temperature of
80°C without immersing the member in the acetone solution as shown in Fig. 2A to
Jower the adhesive strength of a ﬁrst' adhesijve layer 202 composed of the hot melt
.adhesive and mechanically peel off the first adhesive layer 202 while the first adhesive
layer 202 was allowed to remain on both the sides on a thin filn device layer 203 and
a second substrate (molybdenum substrate) 204. After that, the member thus obtained
was immersed in aceton solution 205 as shown in Fig. 2B toremove the residue 206
of the hot melt adhesive so that the structure the same as that shown in Fig. 1] could
be also obtained. |

Further, as shown in Fig. 3, even when a device protective Jayer 302 composed



mel t adhesive was applied. to a thin fi | m devi ce | ayer 301, the processes
shown in the above-described Figs. 1A to 11, 2A and 2B could be |ikew se

carried out. In this case, it may be advantageously ant t he
di ffusion of inpurities to the thin fi Igé devi ce | ayer f%%%ﬁﬁ%%g#@ne
t

adhesive i s suppressed. However, since ransfer process according to the
present invention was carried out at about 200C at the highest, the

di f f usi onf afi acrypicriesinemdfraving the thatkmess vf Agine $0 26 pdi svasdormed befky hot
deteriorate a TFT property. Fig. 4 shows a sectional structure of an n

channel tyne, &]ﬁ% %@EEE}%Q@ b H‘?h: irM 'd@bﬂﬁeiggpﬁﬁﬂif‘ttﬁe %ﬁ?&tﬂo% in the

accordl ng to t i rrent the pr I'nve As shown | n

rml ybdenaﬂww igSi tpﬁél, Eﬁp@@@@gﬁ Q@bkgﬁ%%@o eé{lr‘h%ase

i nsul ating | ayer 404 made of an SiO2 |ayer with the thickness of 500 nm
formed by may pleasivan@gaomshyhacticpatedi thai thet @ffusesty obimpuritteTo thaytéin fibd an
SiNX | ayer ‘are formed through an epoxy resin adhesive |ayer 402. A

pol ysili ﬁeﬂclsa}!{ 1‘,1 A8 § Oéb{r]rgn%§ gflﬁeﬁbérig%lu BP&S‘%H‘Q A5%avers sflftre@‘i'ratn@féreon

and pol ysilicon ["ayers type ope areas-and’polysilicon
or cof - PROFGSErPbRE ABoibe. PRRCAIET FaIRR o4 ehag et PP EPHh 750 topiidhe
Drain) structure for makl ng a high ON-state current conpatible with a | ow
OFF- st at bighest, tbatdifflisiomof yisipurdiss Fropertbe 408, meticadtiegiveodidvapt seriously
manuf actured in such a manner- 8 Septenber 2005 19 that anorphous silicon
I ayer s Witteribbfe hTETepey. 30 nmto 100 nm which were made
Fig. 4 shows a sectional structure of an n channe] type top gate TFT on the
polyimide substrate manufactured according to the first embodiment of the present
mmvention.
As shown in Fig. 4, on a polyimide substrate 401 having the thickness of 0.25
mm, a mf)]ybdenum layer 403 having the thickness of 500 nm and an electrical
insulating layer 404 made of an Si0, layer with the thickness of 500 nm formed by a
plasma CVD method or a laminated body of an SiO, layer and an SiN, layer are
formed through an epoxy resin adhesive Jayer 402. A polysilicon layer 405 serving as
"a channel forming area is formed thereon and polysilicon layers 406 made of n* type
dope areas and polysilicon layers 407 made of n” type dope areas are formed at both
the sides thereof. As described above, an active area has an LDD (Ligﬁt]y Doped

Drain) structure for making a high ON-state current compatible with a Jow OFF-state

current. The polysilicon layers 405, 406 and 407 were manufactured in such a manner




|

to grow by the plasma CVD nethod were irradiated with an XeCl exciner |aser

pul se having the wavel ength of 308 nm nolten and recrystallized. A gate
insulating film408 conposed of an SiO |ayer forned bydgggpt B BosCVD

met hod or a | am nated body conposed of an SiQ2 layer and an SINX [ayer is
formed so as to cover the polysilicon I]eglers 405 to 407 therewith. A gate

el ectrode 409 nade of nol ybdenumis fornmed thereon. Further, a passivation

fil m 410that amperphduesiliann $iyers Withehe flackmeessyf A0hen po 490mnevihiok e naidea
| am nat ed body conposed of an SiO7 |ayer and an SIiN' layer is forned so as

to coveryd r c\;gg} ?ie ﬁ%%r(‘ggﬁ ﬁ]@%éﬁe%rh&ﬂiaéd%{iégﬁ t)gé(?ﬁ{:af&ﬂ?erﬂsjer e

drain el ec al um num and connec

pol ysi i gconl ayers 406 are faqorned. Then, on an uppernost |ayer, a -

passi vat ﬁ%W'ngitanvﬁal‘??‘?Pagiﬁ g0 rfmécmﬂ?‘f’é} aekresTygleMizele t hi ckness of | im
to 3 rmis forned. Fig. 5 shows a characteristic change before and after
the transfer &fgithansulathginel 40y penifokecdayi ag Si0e e fonmad tst thegilasma
shown in Fig. 4 and manufactured according to the first enbodi ment of the

present CRMSRAHLMBAIdT mrﬁ'fhaaegf&%ggeﬁ@ﬁa%s%ﬁhﬁ1Sib)f1§é35§ﬁcgﬁﬁﬁgﬂqu @er%d a

channel width is, for instance, shown IR
i thi et B oy aiohe pedys iPa AR AR ol B e ilfc A e Bckiigal ™
expressed by (]DS-VCS characteristics). Broken |ines show characteristics
bef ore 4% ansflerof mmdybideyum cisafcrmaat itberieos. ofruathgt,as spassbattioat €ilmnd1@
solid line shows characteristics after a 8 Septenber 2005 20 transfer.
However , caripbsetl 6had 800£Tdye} FSiRBYahaplising TSP MefioPbeMiRithted bedy !
composed of an S10, layer and an SiN, layer is formed so as to cover the gate
electrode 409 therewith. A source electrode 411 and a drain electrode 412 made of
aluminum and connected to the polysilicon layers 406 are formed. Then, on an
uppermost layer, a passivation film 413 made of an acrylic resin with the thickness of
1 wm to 3 pm is formed.

Fig. 5 shows a characteristic change before and after the transfer of the n
channel type TFT having the sectional structure shown in Fig. 4 and manufactured
according to the first embodiment of the present invention in whi-ch a channel length
is, for instance, 10 um, and a channel width is, for instance, 20 um. As shown in Figr_

5, when a source-drain voltage Vp¢ is 10 V and a source-gate voltage V 1s changed
within a range of -10V to +15V, drain current I characteristics are expressed by

(Ips-Vgs characteristics). Broken lines show characteristics before a transfer, that is,

characteristics on a glass substrate and a solid line shows characleristics after a



Fig. 6 shows a sectional structure of an n channel type bottom gate TFTon
a polyimde substrate manufactured according to the sec hoFRNt of
t he present invention. A polyimde substrate having the‘é)tggwgﬁﬁgg%@f 0. 25
mmis designated by a reference nuneral U601 shown in Fi g. 6. An epoxy .
adhesi ve layer is designated by a reference nuneral 602. A construction
shown i nirengfer.6 Hevelidrf seent ¢haoactehistic changreas to shuserbqatioblenn infar dncuihe
vi ewpoi nt that a nol ybdenum gate 605 is formed on an electric insulating
l'ayer 60dpMalibn bR ddisekpess of 500 nm conposed of an Si Q2 layer formed by
a plasma ™ CVD nethod or a | am nated body including an Si | ayer and an

O
Si NX | ayer on,.a - nol ybdenum | ayer tectiwv r 3 wi.th the thickness
of 500 Am A Jave s Sehaus s Errpaldetebtbed B Fir g Sidyan Sefiaya oSS
| am nated body including an SiQ layer and an SIN, layer, and polysilicon
| ayers edmctersianh Goamnst &y pedrotiedn ghierldohon a pody ipoidgsubstrate nanudacteod

serves as a channel forming area and is formed in the upper part of the ]
mol ybdemnsgoaiihg 16 sebbhd RN YGdil a0 df k5 Bfe8e MOBVERABN OTA PolViiRGe PRErat@r €as

are formed through the polysilicon |ayers 609 nmade of n" type dope areas at

S0 1y A B SRR ot T2 iy i Rl B E s Ao SheRABRET i

ions is forned. In the stopper SiO2 |ayer 610, a self-alignnment by an
exposur digr 6mAhepPeEx: RAdbesiy e haxer ds desighateldysupelerencs wumeel 094t " in Fi g.
6) cannot be perforned due to the 8 Septenber 2005 21 presence of the
mol ybdenum | aa(e:bpﬁesctidﬁbsllsowﬁ ipdtigesrs different fieeh kyatoot edinaeynbodiment
. from the viewpoint that a molybdenum gate 605 is formed on an electric insulating
Jayer 604 with the thickness of 500 nm composed of an Si_O2 layer formed by a plasma
CVD method or a laminated body including an SiO, layer and an SiN, layer on a
molybdenum layer (protective layer) 603 with the thickness of 500 nm. A gate
insulating film 606 composed of an' SiO, Ia-y.er or a Jaminated body including an SiQ,
layer and an SiN, layer, and polysilicon layers 607, 608 and 609 are formed thereon.
The polysilicon layer 607 serves as a channel forming area and is formed in the upper
part of the molybdenum gate 605. The polysilicon ]:ayers 608 made of n” type dope
areas are formed through the polysilicon layers 609 made of " type dope areas at both
the sides thereof. Further, on the polyéi]icon layer 607, a stopper Si0, layer 610 for
protecting a channel upon implanting n type phosphorus ions is formed. |

In the stopper SiO, layer 610, a self-alignment by an exposure from the back

surface side of the substrate (lower part in Fig. 6) cannot be performed due to the



photo] |ithography through an exposure from an upper part in Fig. 6.
Further, a passivation film 611 conposed of an SIQ2 Iayer forrred by the
plasma  CVD nethod or a lam nated body including an Si OZ grn%bogll Si Nx
| ayer is formed. A source electrode 612 and a drain eI ectro e made of
al um num respectively connected to th ]pol ysilicon layers 608 .are forned
on the passivation film®611. Then, a passivation film 614 made of an
acrylic rpé@emcanrdthamwiqbﬂhnumﬁayemé&& dhug, Rpetterndwas-fonmied byamed doaran
uppernost layer. Now, a third enbodinent will be described. Fig. 7 shows a

sect i onalphsidlHpbphychraiPak Bapa&ire FHRA ahﬁmﬂaﬁgﬂﬁﬁr nga plastic

substrate nanufacturéd in accordance wth rd e odi ment of the

present inven on_a bstr 701 hayvi ng
e thi ckness Fofhsrapassiitiondiim @11 fomBisfy Aaniitb iy 2 I050sthE I8

t hi ckness_of 500 nmand an electric insulatin% Iayer 704 conposed of an
Si @2 | ayérVPanetbadisy atlhmipatedibedgvicludingwnS 6y, laydrandeats i, boysy is famed ng
an SI2 |ayer and an SIN,, layer through an epoxy resin adhesive |ayer.

702. On Ahgo@icedlEdieod1suDatddd draveéled@dde @1 3ahkae BRluheidin@spddfvely
connected to the nol ybdenum | ayer 703 is fornmed. Further, on the el ectrl C

<t uct ur SRR 86 oy SpoBh IR LR AP R R 6 el R T The

third enbodinent 1's different fromthe first enbodi ment fromthe
vi ewpoi n# pasgvatior imat4 nside afanf agrybdresiniand davingrthedmckaess obl pro® 3 s
provided on 8 September 2005 22 the electric insulating layer 704. For
I nst ancepnt RiforimRABiA uppeABRYGYED L0 a ground
Now, a third embodiment will be described. Fig. 7 shows a sectional structure
of an n channel type top gate TFT on a plastic substrate manufactured in accordance
with the third embodiment of the present invention.
As shown in Fig. 7, on 2 polyimide substrate 701 having the thickness of (.25
mm, are formed a molybdenum layer 703 having the thickness of 500 nm and an
 electric insulating layer 704 composed of an SiO, layer formed by the plasma CVD
method or a laminated body inrcIuding an Si10, layer and an SiN, Jayer through an
epoxy resin adhesive layer 702. On the electric insulating layer 704, an aluminum
terminal 705 connected to the molybdenum layer 703 is formed. Further, on the
‘electric msulating layer 704, is formed a thin film transistor having such a structure
inchuding a polysilicon channel 706 as described in Fig. 4.

The third embodiment is different from lhé first embodiment from the

viewpoint that a contact hole is formed and the aluminum terminal 705 is provided on



-potential so that the potential of the polysilicon channel 706 in the
polyi m de substrate. 701 side can be fixed. As a result, the potential in
the channel hardly received the influence of an electri j

peri pheral wirings or devices, so that aracteristics ﬁg%®£§®g£?§¥%ed
irrespective of the patterns of arrang circuits. That is, a back channel
effect was outstandingly effectively suppressed. I n a sem conductor device
havi ng . theTdgcielcamsulatipgrded ‘Hit. oFor pistesice cthiterminaltis goenesied ho agagynd
resin-based adhesive or the |like as described above, a structure in which
a conduchbieqriblédttal {HBe;S‘(ﬂ@ﬁ‘t%lQ)fQﬁeﬁ&y@ﬂﬁﬁiﬂ&ﬁnﬁab?’lﬁ% hthelpdlyis;idekybxtensim

thin filmin this case, is fornmed bétween the plastic substrate and the

TFT el e is novel ... This structure i n_.essent i I: i ng
Lo oract 10hs GG Bhgpda Ao reii e ade My T ER oA PG Lo Pedphe |
the TFT el.enent is transferred to the plastic substrate froma glass
subst r at mfhienge ofien elactne ekt fronyperinhesal wNings of deyigashseimBbeharafieriNFS be
described by referring to Figs. 8A and 8B. 1In the fourth enbodi nent as

shown i nwiekrg stdiflized TReYRde b dyepalilshs 6f afavibed diayéts. 80Bat &, hobactel t
adhesive | ayer 804 and a nol ybdenum pl ate 805 areé |am nated on a gl ass

substr at k- I i s 806 are fornmed on the
si de sur aaglg)s%l gfﬁf{}ée('%g%%L%glﬁ%ﬁgﬁﬁéfgﬁ%%lgéﬁpb{%g Ifferent fromthe first
enbodi ment fromthe _viewpoint that after th | ybdenum plate 805 . s.
bonded to Thelld@vsemiqoagduriagodevisatavinger }T;Jﬁiér £ERY bﬁ&ﬂ?@ e 2eRIRSHC by
the hydrofluoric acid resistant seals 806 made of a 8 Septenber 2005 23
substrate by an epoxy resin-based adhesive or the like as described above, a structure

in which a conductive thin film capable of an electric field shield, a molybdenum thin
film in this case, is formed between the plastic substrate.and the TFT element is novel.
This structure is an essential structure in putting to practical use a method for
manufacturing a thin film device in which the TFT element is trénsferred to the plastic
substrate from a glass substrate by a twice transferring method.

Now, a fourth embodiment will be described by referring to Figs. 8A and 8B.

In.t_he fourth embodiment as shown in Fig. 8A, a molybdenum layer 802, a
device jayer 803, a hot melt adhesive layer 804 aﬁd a moiybdenum plate 805 are
laminated on a g]'ass substrate 801 and hydrofluoric acid resistant seals 806 are formed
on the side surfaces of them.

The fourth embodiment is different from the first embodiment from the
{fiewpoint that after the molybdenum plate 805 is bonded to the device layer 803, outer

peripheral end parts are sealed by the hydrofluoric acid resistant seals 806 made of a



resin_having a hydrofluoric acid resistance such as a hot nelt adhesive as
shown in Fig. 8A, before the first substrate (glass substrate) shown in
Fig. 1D of the first enbodinment is etched. In such a st shown
in Fig. 813, the entry of hydrofluoriczgcid 807 fron1eﬁ%g%%#ﬁ§eﬁaith t he
etching process of the glass substrate 01 could be effectively assuredly
prevented by the hydrofluoric acid resistant seals 806. Now, a fifth_
enbodi menficSi h3vipg a dydeaflveric a1d resigrnengahaesm iy melhadhesos asshowima Kigs t h
enbodi nent, as shown in Fig. 9A, a nolybdenum | ayer 902, a device |ayer

903, a hadAm¥eforrdiiasifitet |sapsrat@Odylasy! sabswinehdgiowm dhaFsy. 90D afethe first
sequentially lamnated froma |ower |ayer on"a glass substrate 901. Seals

908 are f : sid rf T i ' b irf f gr.e r
the four (A SOEBIER SrtBH ¢ RE SO0 anuishrPn 3Y PRYIE IR 1Rots Ry G er
peri pher al eng parts are formed fromthe |ower_ surface of the glass

subst r at dyseihengpeid &iviron grdpastsduniing hit ghingrpiecpisatid he ghass sabstaniewn
in Fig, 9A Thus, as shown in Fig. 9B, the entry of hydrofluoric acid 906

during arB0dt edildbepsfbetely asdudedl preventad dyr ey dpofiverit adidyesistentsealss
908. In this case, as showmn in Fig. 9C, after the glass substrate 901 is

etched, T sea] parts 908 forned In the outer peripheries are
mechanically cut at positions shown by arrow marks 907 and a structure in

dnesi ve | ayelNanas dith koL AF fraviahbY iekatisedp et A ip OD- In
| am nated fromthe | ower |ayer was obtained, as shown in Fig. 9D. Processes

after a ghsEiptheainbod 206, 24 shown in Fig. 9A, a molybdenum Jayer 902, a device layer

. ‘903, a hot melt adhesive Jayer 904 and a molybdenum plate 905 are sc;quentially

laminated from a Jower layer on a glass substrate 901. Seals 908 are formed on side

surfaces.

The fifth embodiment is different from the fourth embodiment from the

| viewpoint that the seals 908 in the outer pcripﬁeral end parts are formed from the

lower surface of the glass substrate 901 to the lower surface of the molybdenum plate

905, as shown in Fig. 9A. Thus, as shown in Fig. 9B, the entry of hydrofluoric acid

906 during an etching process could be more assurecﬂy prevented by the seals 908. In

this case, as shown in Fig. 9C, after the glass substrate 901 is etched, the seal parts 908

formed in the outer peripheries are mechanically cut at positions shown by arrow

marks 907 and a structure in which the molybdenum layer 902, the devjce-layer 903,

the hot melt adhesive layer 904 and the molybdenum plate 305 were sequentially

Jaminated from the lower layer was obtained, as shown in Fig. 9D. Processes afier a




next process, that is, aprocess for sticking the |am nated structure thus
obtained to a polyimde substrate (see Fig-1F) are the sane as those of
the first enmbodi ment. Now, -a sixth enbodinment will be d j

referring to Figs. 10Ato 10E. In the@i xt h enbodi nent%gébtgﬁg\?\neyqor? Fi g.
10A, a |l am nated body obtained by sequentially |amnating a nolybdenum
thin film-1002, a device layer 1005, a hot nelt adhesive 1006, a

mol ybdendexipracessi 0od isrriproopss fesstieking thelamoaated sHugturewsws phipared tosa
imersed in etching solution 1001 for the nolybdenumthin film The sixth
embodi mepblyifmide EhGsANe ($dedPgl 118) drefhé samboditis of hediRoentbodimenew that
after a glass substrate 'is renoved by an etching process by hydrofluoric

acid, the |I|agnhate IS 1 [ ] ' S0, Lt: osed
of m xed aci qur‘]’?fcq %&Bﬁg*&ﬁ??bﬁwr |!'§?§8idgs%£§%gﬁ§?%?gl}§gw ﬁj%g%]r]i%gggoc?ggp
(HNG®3) 3 % and acetic acid (CH3000H) of 10Wiéthe rest is, conposed g
“water) to conp Hieesijth enmbodimer!, apshgwasn gt Hid, 2 lampnetgbbo pgﬁ?éﬂ%fﬂ Y
etching process, the polyester film 1004 was thernoconpression-bonded to

the surf sameptiallipgamdiathoenyvl pbddrind O8I3 filen POOR ecdevict Ifyerh005ea hotanehg
process. Dilute nitric acid may be |ikew se used as well as the mxed acid

as the e | i I ]YCR% L s , t
| am nat e?@é@%’ @Q%@ﬁ@%&n{:ﬁ}g@er a%@‘dﬁ;}&gg:&&%@%g{@?@g@% aqP ﬁeﬁ]ﬁfroe 4
was nechani cal |y peeled off, the a_ultraviolet curin dhesive 1007
degas s edSi PG lagﬁpl%u?ngo%éor Emﬂa@y}bﬁwmﬁé@f B-have the -

thi ckness of 30. pmas shown in Fig. 10B. Further, the device |ayer 1005
was bonded t oThe sixdihgpsoehmenpis| ditfard feime tbahst eatte dioeat wi 3 poimef view

t hi ckness of 0.5 nm by applying the ultraviolet 8 Septenber 2005 25

that after a glass substrate is removed by an etching process by hydrofluoric acid, the

laminated body is immersed in the ‘etching solution 1001 composed of mixed acid
fnc]uding phosphoric acid (H;PO,) of 72 %, nitric acid (HNO;) of 3 %, and acetic acid
(CH,COOR) of 10% (the rest is composed of wafer) to completely remove the
“molybdenum thin film 1002. Before the etching process, the polyester film 1004 was
thermoéompression-bonded to the surface of the molybdenum plate 1003 to protect
1t from the etchi.ng process. Dilute nitric acid may be likewise used as well as the
mixed acid as the etching solution for the mo]ybdenrum thin film.
Then, after the laminated body was washed with water and dried, the polyester
film 1004'was mechanically peeled off, then, a ultrévio]et curing adhesive 1007
degassed in vacuum was applied to the device layer 1005 to have the thickness of 30

um as shown in Fig. 10B. Further, the device layer 1005 was bonded to a transparent

polycarbonate substrate 1008 with the thickness of 0.5 mm by applying the ultraviolet



ray thereto. Subsequently, as shown in Fig. 10C, the |am nated body thus
obt ai ned was imersed in isopropyl alcohol 1009 at roomtenperature for 20
hours. In such a manner, the isopropyl alcohol 1009 infé%%b@ dr b ~the
hot nelt adhesive 1006 so that the ad ive strength of the hot nelt
adhesi ve 1006 was adequately | ower tha hat of the ultraviolet curing
‘adhesi ve 1007. Then, as shown in Fig. 10D, a slit is forned on an interface
bet ween #hgtlfgoioce |ayer 1005 and the hot nelt adhesive |ayer 1006 by, for
exanple, a cutter knife, and the nol ybdenum plate 1003 and the hot nelt

adhesi ve | ayeiSubo@fuenelye anahbam BalFiy. 10€pafclapsinklednbéde (Hey bbainay aas1005
by making use of the slit as a starting point. In accordance with the

above- de ' , ot eMi I r 0 e t he
fr anapar TP g5r BLABEREE aliiBef S0 FosB¥Frietn=tRE b EEhFbsetintir
-adhesive 1007 so. that a light transmtting active matrix type driving
“subst r at 8aET, theisepaepyiaachdl 1905unlidreiad 1ntodbe hioh malt adheseyai @060 Hizt n
channel type top gate TFT on a transparent polycarbonate substrate

~manuf act wtiestirs ey didngth of threh@insth adhbsgide 1006 wasfadefjgatelekenir thay gt ofn.
As shown in Fig. 11, on a transparent polycarbonate substrate 1101 with the

t hi cknes?heoﬁlg%ﬁ?]E{%&%Qe%gbggigéggb@_suI ating layer 1103 conposed of an Si 2

| ayer wi nm formed by the plasma CVD nethod or a
| e ooy ] e B, LA B ST LI B
layer 1005 and the hot melt adhesive layer 1006 by, for example, a cutter knife, and
the molybdenum plate 1003. and the hot melt adhesive layer 1006 were mechanically
separated from the device layer 1005 by making use of the slit as a starting point. In
| accordance with the above-described processés, the device layer 1005 was transferred
to the transparent polycarbonate substrate 1008 through the uiiraviolet curing adhesive
1007 so that a light transmitting active matrix type driving substrate was
: manufadured-

Fig. 11 shows a sectional structure of an n channel type top gate TFT on a
transparent polycarbonate substrate manufactured according to the sixth embodiment
of the present invention.

As shown in Fig. 11, on a transparent polycarbonate substrate 1101 with the
thickness of 0.5 mm, an eIectric'insu]ating layer 1103 composed of an Si0O, jayer with
the thickness of 500 ﬁm formed by the plasma CVD method or a laminated body

including an S10, layer and an SiN, layer through an ultraviolet curing adhesive layer



1102 and polysilicon | ayers 1104, 1105, 1106 are forned thereon. That is,
the polysilicon |ayer 1104 serves as a channel formng area and the

polysilicon |ayers 1105 as if type dope areas are forme si des
t her eof through the polysilicon |ayer 106 as n" type gségmggégé&ﬂ?
Further, a gate insulating film 1107 c osed of an Si2 Iayer formed by
the plas D nethod .or a | am nated body including an SiD, |ayer and_an

N ¢ 1 ayBi0% 8nd molalicemdeyeticl Wddrdh g406 amofoieed shereanon] bie iy
|nsulat|ng film21107 in the wupper part of the polysilicon |ayer 1104. A

passi vat ipplydilicon k@P1 btgeeeechsef channs f@mnb@yﬁfa aﬁ;@ﬁhéﬁogbsﬂﬁd‘lﬁ] layersrtg 05VD
nmethod or a | am nated body including an SiO l|ayer and an SiNX |layer is

formed sqqap t&? Qi%)‘lf)g arkhe A PPy hLe ‘dfnbgﬁ{ gieﬁl%%s ttﬁ'%re%‘f‘&r hug Eébq%sdhc% 11

passi vation f a source e ectrod

made of .al um n and respectively connected to the polysil | con fayers 1105
are for ne@yers i gsdlpﬁéﬂ’fh‘g%ﬁe pI&9&r, a passivation film 1112 nade of an
acrylic resin and having the thickness 1 mto 3 p.mis formed. Fig. 12
shows a secti &nathesta gateunsulefingfilm thehoempogpe obant3iM,daye fGFficdbyathe
transparent pol ycarbonate substrate forned according to the sixth

enbodi Memiasata CYD ni tHé&% 81%95%&@&&@%;}@?&&%@%@,8%%%@& SN ﬁg&pﬁr ent

pol ycar bonat e subst rat e an ul*traviol et

of an’s GRINY A Gy ek LLE §obingd g be enisciny e HRLIGT CUBE
nmet hod or a | am nat ed body including an SiQ layer and an SIN,; 8 Septenber
2005 27 upper part ofthe po]ysi}/lcon layer 1104. A passivation film 1109 composed of an Si0,

;" layer formed by the plasma CVD method or a Jaminated body including an SiQ, layer
and an SiN, layer is formed so as to co§er the molybdenum gate 1108 therewith. On
the passivation film 1109, a source electrode 1110 and a drain electrode 1111 made
of aluminum and respectively connec;ted. to the po}}lrsilicon lJayers 1105 are formed.
On an uppermost layer, a passivation film 1112 made of an acrylic resin and having
the thickness 1 pm to 3 pm is formed.

Fig. 12 shows a sectional structure of an n channel type bottom gate TFT on a
transparent polycarbonate substrate formed accordiﬁg‘to the sixth embodiment of the
present invention. |

As shown in Fig. 12, on a transparent polycarbonate substrate 1201 with the
thickness of 0.5 mm, an ultraviolet curing adhesive ']ayer 1202 and a-n electrnc

msulating layer 1203 composed of an SiO, layer with the thickness of 500 nm formed

by the plasma CVD method or a Jaminated body including an SiO, layer and an SiN,



| ayer are sequentially formed. A nolybdenum gate 1204 is formed on the _
electric insulating |layer 1203. A gate insulating film 1205 conposed of an
SiO layer or a lam nated body including an SiQ2 |ayer j ayer
is‘formed so as to cover the nolybdenum,__gate 1204 theré&?gwggﬁg}ﬂ%ﬁ

pol ysilicon |layers 1206, 1207 and 1208 &/e fornmed. The pol ysilicon | ayer
1206 serves as a channel formng area and the polysilicon |ayers 1207 as
n' type deper aressqmnallprioadedt Adadlybtensngpde B84 dsfformedughthehelectric
polysilicon Ilayers 1208 as n- type dope areas. Further, on the polysilicon
| ayer 12qgmﬂ5ﬁngqh 1203 stopper Si O layer 1209 for protecting a channe
upon inplanting n type ions. Further, a passivation film 1210 conposed of

an Si2 |ayer forned by the. pl CVD nef hed qr..a,l am nated ho

e udi ng-an oAt Syieing i BN eripart] 6F SoRioRiarT s Femisita hadvon
film 1210, a source el ectrode 1212 and. a drain electrode 1213 nade of
al'um numiaslndieg pactiOydayercadrect Y, lnyer isdfopmied sol dsdorcdvay ¢he magbdanem
formed. On an uppernost |ayer, a passivation film 1211 nade of an acrylic

resin andgat@ﬁ@bﬂ@lhbft&vﬁl‘i‘ia‘ﬁlﬂgﬂﬁ?siﬂic@n Rys 32061 D87 fAHNERONAYE farmey.enthe
enbodi ment will be described by referring to Figs. 13Ato 13F. In the

sevent h b wn in Fig. 13 on_a _gl.ass,,substrate 1301

Separ at o HOIa Gy 1R8I sk ot Bl rRind s8R0 BB b Gon s fe07,
hot nmelt adhesive 1305 and a nol gbdenum plate 1306 are sequentially.

| ami nat edStH ol¥iPS fAeRR Rreasaareformpad wh dobhdhe sides dhercof thpaigh hespelysBicoat e
1301, a photoresist 1307 is fornmed. The seventh enbodinent is different

f rom t he ldyerstl 208tmsdi tppd dbpomnchbeFiritkenbamhe poRdPicdBlayer 1206, is formed a
o stopper Si0, layer 1209 for protec;ting a channel upon implanting n type ions. |
Further, a passivation film 1210 composed of an SiO, layer formed by thé
plasma CVD method or a laminated body including an SiO, layer and an SiN, Jayer is
formed. On the passivation film 1210, a source electrode 1212 and a drain electrode
1213 made of aluminum and respectively connected to the polysilicon layers 1207 are
formed. On an uppermost layer, a passivation film 1211 made of an acrylic resin and
having the thickness 1 um to 3 pun is formed.
Now, a seventh embodiment will be described by referring to Figs. 13A 1o 13F.
In the seventh embodiment, as shown in Fig.13A, on a glass substrate 1301, a
| separate layer 1302, a molybdenum thin film 1303, a device layer 1304, a hot melt
adhesive 1305 and a molybdenum plate 1306 are sequentially laminated frém alower
rlayc'r. On the back surface of the glass substrate 1301, a photoresist 1307 is formed.

The seventh embodiment is different from the first embodiment from the



Vi ewpori nt that the separate |ayer 1302 conposed. of SiQ2 which is forned by
the plasnma CVD nethod at the substrate tenperature of 150C and whose

etching rate after the conpletion of TFT processes is hyj Qajg f the
gl ass substrate 1301 is formed to have the thickness o;g%%)génﬂir’n P er the

separate |l ayer 1302 was formed, the rml%ﬂbdenumthi n film 1303 and the
devi ce |l ayer 1304 were formed and the nol ybdenum plate 1306 was bonded

t heret o viavopagint tid thetsepadate dalersiIE tatposed vhdiamehdnisetoraed: bpthof
the first enbodinent. After that, the photoresist 1307 with the thickness

of 1 pm bPstmd WS mARBH € thd SuidifatBaeHperithAcst P40 Oand whssSetRinealate
1301. On"the photoresist 1307, holes 1311 having the dianeter of I0

openca | BRGE TR ComaliTai B il B Sieghs enseney et A tPe et s dle 150R (o

5 nm square) by exposure and devel opnent processes. Then, as shown in Fig.
13C, an é&wonidip hrwcibsshickaesnof 6@dnout by i mersing the |aninated body
thus fornmed in hydrofluoric acid (HF) 1308 having wei ght =~ concentration of

50 % to 60 % hgicr Thesdpar ALIRy &0l 3 Fad FoRAas tROmloly sighimt Mgndilas$303 and
substrate 1301 as sho in a sectional structure of Fig. 13D. The

1301 subl erBdor Jft Fot X BAETRI AR 8 bR ISGibetim FIREE 0P8 bREpoRARA ™ ©

havi ng the wei ght concentration of 50 %to 60 %at roomtenperature, for

3.5 hour terqteethrasgh 4be hioh mlhadbesive l 30aenHbE samg mannpeap thagrddae dirst he

etching process was omtted in the drawi ngs. Then, Fig. 13E shows a slate

after thembydiméutite thei, the fRS oF GBSO R ih ShSEALRARS 0fA00M 82 pn was

| applied to the back surface of the glass substrate 1301. On the photoresist 1307, holes

1311 having the diameter of 10 pm, whose arrangement in plane were schematically
shown in Fig. 13B, were opened lengthwise and widthwise at pitches of 5 mm (at the
rate of one for 5 mm square) by exposure and deveJopment processes.

Then, as shown in Fig. 13C, an etching process was carried out by immersing
the laminated body thus formed in hydrofluoric acid (HF) 1308 having weight
concentration of 50 % to 60 % to form through ho]es 1312 passing through the g}ass
substrate 1301 as shown in a sectional structure of Fig. 13D. The above-described
etching process was carried out by immersing the substrate 1301 subjected to the

‘above process in the hydrofluoric acid (HF) 1308 having the weight concentration of
50 % to 60 % at room temperature for 3.5 hours. The Increase in diémeter of the hole

with the progress of the etching process was omitted in the drawings.

Then, Fig. 13E shows a state after the hydrofluoric acid 1308 reaches the



separate | ayer 1302 conposed of SiQ2. In this case, since the substrate
tenperature was | ow such as 150C and the structure was rough, etching
speed increases 10 times as high as before and the hydrogLuahhg, Afisd 1308
penetrated into an interface between t separate | ayer 1302 and the gl ass

substrate 1301 to advance the etching ocess, so that the separate |ayer
1302 was conpletely renoved after one hour.. . Consequentslr%, %as shown in
S

Fi g. 13Fscpafetegianes13dbsomposed 96 Hillas I Hpacase Fineoret 16\ ISHISIAHIIG hi n
film1303. A nerit of this enbodinent resides in a point that since the

amount  efasdbwiyuel a0f1 SONE gdane stulaire 8t rdaPR, étshing speed liycreaswsr] (cthans t hat
of the first enbodinent, the consunption of the hydrofluoric acid 1308 is

| ow and . t i gui i . i i j
al 50 oxt PE TR iofand B R kAR RET et Pt IS B BIRIRRS L
referrin?hto Figs., 14A to 14F. In the eigl\vtlh enbodi ment, as shown in a
sect | onafhesparae 13yq. 13 mnnththeglpsasnbsiiaiad 391 tp gdvanee therptghmegugcess,
substrate 1401, a separate layer 1402, a nolybdenumthin film 1403, a

device | aweh“atﬂ%FathMyemBGZadibesmjﬂetbﬁﬂﬁrm%cbaﬁmi otfedenunCohatquent406
are sequentially Tam nated froma |ower layer. On the back surface of the

gl ass _sybshsohan F4011 38 ML AEe Ol S0 PURS OB IRAed Hiin tho i)y Badh ment

is different fromtfie seven I'ment tfrom VI ewpol nt t he
counter Rar 1407 are formed on the back surface of .the glass  substrate
1201 ha HE TDRLT 00 cRVBSSHGE b Probiimifat oURtar Barodal Babar dbg pERED
with the depth of 0.4 mmat pitches of 5 mmby using, for exanple, a_
di anond df iet¢hingnof thee glansi sulistdicoddP1t isusxifameld lower them dbat oh the first
hydrof l uoric acid (HF) 1408 8 Septenber 2005 30
embodiment, the consumption of the hydrofhuoric acid 1308 is low and the amount of
waste liquid generated in the etching process Is also exiremely low.
Now, an eighth embodiment will be described by referring to Figs. 14A to 14F.
In the eighth embodiment, as shown in a sectional view of Fig. 14A and a plan
view of Fig. 14B, on a glass substrate 1401, a separate Jayer 1402, a molybdenum thin
film 1403, a device layer 1404, a hot melt adhesive 1405 and 2 molybdenum plate
1406 are sequentially Jaminated from a lower layer. On the back surface of the glass
substrate 1401, counter bores 1407 are formed.
The eighth embodiment is different from the seventh embodiment from the
viewpoint that the counter bores 1407 are formed on the back surface of the g]ass
substrate 1401 having the thickness of 0.7 mm. The counter bores 1407 are opened

with the depth of 0.4 mm at pitches of 5 mm by using, for example, a diamond dnll

and the laminated body thus formed is immersed in hydrofluoric acid (HF) 1408



havi ng wei ght concentration of 50%to 60%to etch the glass substrate for
1.5 hours at roomtenperature, as shown in Fig. 14C. As shown in Fig. 14D,

the etching of the glass substrate 1401 advanced from t quoores
1407 and the hydrofluoric acid 1408 re%ghed t he separat e@sg@g&@%% after

2 hours. After that, as shown in Fig. E, the etching process of the

separate layer 1402 began.. The he. arate |l ayer 1402 was c | etely
Cenoved BRHBE JOHER! RORRCHTR ORI 1RAe 0 ST e B1ats HRSURIS 17 brisi hent
As shown in Fig. 14F, the gl ass substrate 1401 was separated fromthe

mol ybdenatraobhi rerfipératiré03s skvwmdy Kig.algC.of this enbodi ment resides in a
point, equally to the seventh enbodinent, that Since the anount of etching

of the gl ass t 0341 | T f 1
erbodi mant A8 SHoA o ne DF UEHERTR of (RegiRts LiRed (B 0%edvBedd i,

Tow. | n BRESBRRORTER U e Tt s AL B e sep gy el 14GTT ¥

i-nexpensive than the formation of a resist pattern on the back surface of
t he gl asatersihstirat Afte4@hat, as shewsadwndrigh 1éEb ik ntohtipgprocessesdt thersepaiaie a
manuf acturi ng device nmay be reduced. Further, since the depth of the gl ass

substr at ﬁxéﬂ@@%%e?ﬁ%@%@ﬁdtﬁ@%fw%ﬁ@]%'1'4@2 %85 canfPlbfely Pemeved aftbponbdy

t he machi ne wor etching tine of the glass substrate 1401 was al so

et orr i e gnthgSemEgnangensyal bl dr fTRR SRS e AT Bl fe
invention, as showmn in Fig. 15A, on a glass substrate 1501 with the
t hi cknesglass substrabaril 481 wsasygsperated fronm the melybdenwintthisiiagdéidper 2005 31
An advantage of this embodiment resides in a point, equally to the seventh
embodiment, that since the amount of etching of the glass substrate 1401 is extremely
‘Jower than that of the first embodiment, the consumption of the hydrofluoric acid 1408
is Jow and the amount of @aste liquid generated in the etching process is also
extremely Jow. In the eighth embodiment, since a machine work may be more
inexpensive than the formation of a resist pattern on the back surface of the glass
" substrate 1401 in the seventh embodiment, an investment for a manufacturing device
‘may be reduced. Further, since the depth of the gl ass substrate 1401 to be etched was
the smaller for a dril]in.g operation by the machine work, the etching time of the glass
substrate 1401 was also advantageously decreased.
Now, a ninth embodiment will be described by referring to Figs. 15A to 151J.

In the ninth embodiment of the present invention, as shown in Fig. 15A, on a

glass substrate 1501 with the thickness of 0.7 mm, a molybdenum thin film 1502 with



the thickness of 0.1 ~umto I umand a first device |ayer 1503 nade of a

| ow tenperature polysilicon device were sequentially lanmnated in the sane
manner as-that of the first enbodinent. As shown in Figg | ass
substrate 1504 with the thickness of 0,7 nmm a nol ybdeg%%é?%nr?%?@n?w%
and a second device |ayer 1506 nade of3]an anor phous silicon (a-Si) device
were sequentially lamnated in the sane nmanner as that of the first

enbodi nethe thivknesasfshdvwim to Hi gm End, atfies elavice depircES03venzdanof andew,
heated by a hot plate 1507 set to the tenperature of 80 to 150" C and a

hot nelt Ve, ' [ Al - O a
component ag s pelaificoh BEV P ve SLAUE RS Mo Mihe BT e AR B0 O
so as to have_.the thickness of 0.2 mto 1 _mm In_the drawin | t. hough,
the two @& %&Stac?@ggim@rat ets shovmedicKis it on A gjasyey SH@%&%@@ ﬁ@
that end faces cone into contact with each other w thout generating any

probl em tHicknessasf §.Aawm, lanmbiywbdehmi; thinnfilny 1665umdod st @ntbdS vt 14y ertis 06
t hickness of 1 mmwas nounted on the hot nelt adhesive 1508, cooled to

{her et o, TGOt S Mk ol UG SRR e SR R e o b e,

i mrersed _in hgdr ﬁf;l ugric _acid EHF 1510 having -weight concentration of 50
%to 60 HANFCLARHIG tb?é%%* dnBedimends 1501 and 1504 at room tenperature
for 3.5 hours and conpletely renmove the glass substrates. As a result, as
shown in Fi g. TheR, at steowmliy bie b, tthese fwd deEctSORrandai§od, Mated by polsetd.
‘As shown In Fig. 15G an epoxy resin adhesive 1511 was applied to the
sur f acespRtSaBTTRE to2HeStedwperature of 80 to 150°C and 2 hot melt adhesive 1508
mcluding ethylene-vinyl chloride copolymer as a component was applied tothe first
and second device layers 1503 and 1506 so as to have the thickness of 0.2 mm to 1
mm. In the drawing, although the two devices are separated from each other, they may
be arranged so that end faces come into contact with each other without generating any
problem.
Then, as shown in Fig. 15D, a molybdenum plate 1509 with the thickness of 1
mm was mounted on the hot melt adhesive 1508, cooled to room temperature while
the plate was pressed under 50 kPa, and stuck thereto. Then, as shown in Fig. 15E, the
laminated body thus formed was immersed in hydrofluoric acid (HF) 1510 having
~weight concentration of 50 % to 60 % to etch the glass substrates 1501 and 1504 at
room temperature for 3.5 hours and completely remove the glass substrates. As a

result, as shown in Fig. 15F, the molybdenum thin films 1502 and 1505 were exposed.

Asshownin Fig. 15G, an epoxy resin adhesive 1511 was app]ied to the surfaces




of the nol ybdenumthin filns 1502 and 1505 of the two devices and stuck to
a polyimde substrate 1512 with the thickness of 0.25 mm After the epoxy
resin adhesive 1511 was adequately hardened, as shown i ngHEi he
| am nat ed body thus fornmed was i nmersed,jn acetone solut?gﬁgng%p?%¥§3
hours. In such a way, acetone infiltrat into the hot nelt adhesive 1508
so that the adhesive strength thereof was smaller than that of the epoxy

resi n adbéshe enaybtienmmniiinyfilnes 1863vand A565 of tiB1tweldavicaseard Sbicketp 8n
interfaces between the device I|ayers 1503 and 1506 and the hot nelt

adhesi vepbRyifiige 068 rdw 151 9rwith i &knads @0, 25 mikni fe and the hot nelt
adhesi ve' | ayers 1508 were nechanically separated fromthe device |ayers

1503 - and 1506 king use of,the sld.t,s as starti i nt

Lhe ol ybdenuflirRe R Sys oot edatdav s sl ST PELE L SOERBIE | |
Fig. 15J, the two device |ayers 1503 and 1506 formed on the _different
subst r at é8Hoyhe lanimatadebedy thys fussedbwagdmanensed dn acpiederselyiien dahd for 3

pol yi m de substrate 1512. A plastic substrate conmpound TFT device in which

a | ow t eppersatlurschROwy§) ddetont irdlirgfideini& Tha@net meleydEieseves1 50866 thatphe back
channel etched anorphous silicon TFT are | am nated on the sane polyim de

nvent oI R AREECR ket hi P TR R TE R sk R BT C
i n a polyimde subgtrate

shown in Fig. _16. As shown in Fig. 16, o 601, .

mol ybdenum | aﬁ&aély1mowﬁlgihglaﬁldtséwér@tfmmeﬂ Raunierfacss 9‘9@@@68&‘*]&%

1614 are sequentially formed from |ower |ayers through epoxy resin

adhesi velayayel 3031602 15061 a6 1i2e hot Sefitaitesiveld@9srs3H08 by, for instance, a cutter

| knife and the hot melt adhesive layers 1508 were mechanically separated from the

device layers 1503 and 1506 by making use of the slits as starting points to separate
the molybdenum plate 1509. In accordance with these processes, as shown in Fig. 15,
the two device Jayers 1503.and 1506 formed on the different substrates by the different
processes were transferred to the same polyimide substrate 1512.

A plastic substrate compound TFT device in which a ].o_w temperature
polysilicon top gate TFT and a reverse stagger type back channel etched amorphous
silicon TFT are Jaminated on the same polyimide sﬁbstrate manufactured according
to the ninth embodiment of the present invention will be described by referring to a
sectional structure view shown in Fig. 16.

As shown in Fig. 16, on a polyimide substrate 1601, molybdenum layers 1603

and 1613 and electric insulating layers 1604 and 1614 are sequentially formed from

lower layers through epoxy resin adhesive layers 1602 and 1612.



On the electric insulating |ayer 1604, a polysilicon |ayer 1605 serving as
a channel formng area is forned and polysilicon |ayers 1606 as n+ type

dope areas are forned at both the sides thereof throug L | ayers
1607 as n- type dope areas. A gate insylating film 16028 gg&r}%@géﬂd 01|E an
SiO, layer formed by the plasma CVD thod or a | am nated body i ncl udi ng
an SI2 |layer and an SiN,, layer so as to cover the polysilicon | ayers 1605
to 1607 ther efin the sletctiorasuling laped dodh, gapadysbe®ni kyer dPREBEHMINEMS dat e
insulating film 1608 in the upper part of the poi ysili con |ayer 1605.

Apassi vaghfihel iﬂ)fﬂﬁhgz%eﬁ HRABRA d n%&lg?ﬂi@gn ayees 1606MEB G Bypd BepdhrararcVD

nmet hod or a | am nat ed body i ncl udi n SiO layer and an"'SiN,, layer is

formed sg as .t er .t.he .nol enu te,.-1609 the Lth. . t

baser vat fasiad diheiR Y siteured PEMERMRlEteT e 80 b, e 20Pe 16251614
made of al um num and respectively connected to the polysilicon |ayers 1606
are for mddgaterinaidatipgdiim$608 sgmposad opastiCatayer farmedime thenplasmsr CYD

acrylic resin and having the thickness of Imto 3 t.mis fornmed. On the

el ectri creftsatl 8f hMEmhdited bdl}mcladid & Si@Thyedend @A SiNG 1A Wwriedisagdonegat e
SIO film1616 is formed so as to cover the gate el ectrode 1615 therew th.

Furt her, the gate S il 6 Ara- ol _flkm ' : t.he
a-Si fil ‘%%M#ﬁﬁg“:‘&b%s Tgog16 ?F%?%%@%ﬁ%‘“&%&re%‘?’%ﬂo“%ﬁ&g{ BRELGER 15 es
above the gate el ectrode 1615 and__.a drain electrode 1619 _and a sou qje
el ect r od@IIBEzOGeate wyutasingdd 166§ pethg ugper paref thesn@yaﬂtmdwralr@ -
formed. A passivation film 1621 and a resin passivation film 1622 are
| ami nat ed so Agpdssivative filihe6n3 tenpvéddof & Séptieyhdonaedby3he plasma CVD
| method or a laminated body including an SiO, layer and an SiN, layer is formed so as
to cover the molybdenum gate 1609 therewith. On the passivation film 1623, a source
electrode 1610 and a drain electrode 1611 made of aluminum and respectively
connected to the polysilicon layers 1606 are formed. On an uppermost layer, a
passivation film 1624 made of an acrylic resin and having the thickness of 1 pmto 3
m js formed.
On the electric insulating layer 1614, a gate electrode 1615 is formed and a gate
SiO, film 1616 is formed so as to cover the gate electrode 1615 therewith. Further, on
- the gate SiO, film 1616, an a-Si film 1617 is formed. On the a-Si film'1617, i type
a-Si films 1618 and 1618 are formed at both sides above the gate electrode 1615 and
a drain electrode 1619 and a source electrode 1620 connected to the n™* type a-Si films

1618 and 1618 are formed. A passivation film 1621 and a resin passivation film 1622

are laminated so as to cover them therewith.



In Fig. 16, the left half part in the drawi ng shows the | ow tenperature
polysilicon top gate TFT whose sectional structure is the sane as that of
the first enbodi nent of the present invention shown in i THhewri ght
hal f part in the drawi ng shows the am:lgﬁﬁghous silicon TF#sglftﬁ#'P reﬂg)r?or phous
silicon TFT, on the glass substrate, t nol ybdenum | ayer 1613 and t he
electric insulating |ayer 1614 conposed of an SiO2 |ayer with the

t hi ckness ‘of 300Figm b, the &ft dad&gaboily thaciraving shawsSitin 10wy empetetare

Si NX | ayer are forned. Then, in accordance with processes described in,

for exanpogysiFeofop 2aR6THT dhiBeWatjd stiuduir@ iSrihetimdas ph@tyof the first
Engi neering (witten by Yasoji Suzuki, published by The N kkan Kogyo

Shi nmbun Ltd. ,.1998) he gate .l ect.rode 1615 the,g i fi 616, .t he
'St ghopibeph or hEERh BUESGOR o it Figict GrEfe et dalt Mtk e
source el ectrode 1620, the passivation film 1621 and the acrylic resin
passi vat doawingyshrows e amerphousesilicondk Tt Heythaamonpheas sieon hE Tpomyihg de
substrate 1601 through the epoxy resin adhesive layer 1612 by the sane

transfer ghiseGabsRatcashé hOSIEbAEMEMelalef 3518 MhddibEesiectric diuditihg heestialdt ure
shown in"Fig. 16. After the above tfansfer processes, on a part between a

| ow t enp r Al ]l a
cont act " RBPBUREd of 10 RF it ek ks 30DEH Br Adimpld L BT Hlimane
made of | ow resistant materials such as alum num al ung'l numsilicon alloys,
etc. wer @nariFangrer agd pagoill.etlryenaie farmetht nhaihdaiarenTdanae WHE RIOSES%Sed
by referring to Fig. 17. Fig. 17 shows a sectional structure of a display
part (pi descriirdt Jn,oforaexdnaple] @. 3doso 38t of rlefMantialnfor8L Bpptie@bestal ADSpRYy
| Engineering (written by Yasoji Suzuki, published by The Nikkan Kogyo Shimb_un' Lid.
1998), the gate electrode 1615, the gate SiO, film 1616, the a-Si film 1617, the 1" type
a-Si films 1618, the drain electrode 1619, the source electrode 1620, the passivation
film 1621 and the acrylic resin passivation layer 1622 are formed. Then, they are
bonded to the polyimide substrate 1601 through the epoxy resin adhesive layer 1612
by the same transfer processes as those of the first embodiment to obtain the structure
shown in Fig. 16.
After the above transfer processes, on a part between a low temperature
polysilicon TFT area and an amorphous silicon TFT area, a contact hole was formed
on the well-known passivation film and wirings made of Jow resistant materials such
as aluminum, aluminum-silicon alloys, etc. were arranged as required.

Now, a tenth embodiment will be described by referring to Fig. 17. Fig. 17

shows a sectional structure of a display part (pixel part) of a plastic substrate reflecting



type liquid crystal display panel according to the tenth enbodi nent of the.
present invention. In the display pail according to the present invention,
firstly was nmanufactured in accordance with the first i t he
present invention, a TFF substrate havipg a structure %@ﬁé@ﬁ&? fgm' nat ed
pol yi m de substrate 1701 with the thic ss of 0.5 mm a nol ybdenum | ayer
1703 with the thickness of 500 nm through an epoxy resin adhesive |ayer
1702, an tepediguid crystall displhy pangérceoniing dapbe dandf embodingent| giydhe PIESeH t he
t hi ckness of 500 nmor a lam nated body including an SiO |ayer and an Si NX
| ayer, | gmydafmerature polysilicon top gates TFT 1705, a |ight scattered

| ayer 1706 conposed of a resin layer having irregularities of 1 [tmto 2

[im pixe' |l elkectrqodes 170 co S i 1 hi il j :

Lhi tkhess of - 180 bARPEAE! s InP brfsePhiRpubl Py beobbred
the thickness of 50 nmto 150 nmarf-- seguenti al Iel_ | am_nat Edﬁﬁ‘inr og1 a | owner
| ayer. Bép@ceonlanesvsitle ihg fisscargbodmee 0l ihe presert BYEaHPBN2 fh Insyo8iEaiias
previously applied in accordance with a screen printing nmethod and

sintered ,haang 4 sirhfrate that, GPeRinhinat<d pelpimideubsarateg]l TEENwith thaehipkhgssifde
orientation film 1708 by a well-known rubbing process in a liquid crystal

pane! TORLS AshUb AORBEGR Ty TN 708 Wil 34 Bckhidd o800 ST REEnaRegdsped

before the transfer -process, e sare processes as t
AR Sl o S Erer R AP S A S G
rubbing processes were carried out after a transfer process was perforned
on a pl astiilctheuhitknaseoBH)BnHept e Hnemagabbody including an Si0, layer and an SiN,
layer, low temperature polysilicon top gates TFT 1705, a light scattered layer 1706
composed of a resin layer having imregularities of 1 um to 2 pm, pixel electrodes 1707
composed of a sitver thin film with the thickness of 100 nm to 300 nm and a polyimide
orientation film 1708 with the thickness of 50 nm to 150 nm are sequentially laminated
from a lower layer.
Before a transfer process, the polyimide orientation film 1708 was previously
applied in accordance with a screen printing method and sintered, and further, a
specific orientation was given to the polyimide orientation film 1708 by a we]l-known
-rubbing process in a liquid crystal panel manufacturing process. The orientation film
was sintered and rubbed before the transfer process, so that the same processes as
those of an existing glass substrate LCD was convenient]y employed and lhé PIOCESSES

advantageously became easier than a method in which the sintering and rubbing

processes were carried out after a transfer process was performed on a plastic substrate



having no heat resistance nor rigidity. Then, on a transpar‘ent
pol ycar bonat e substrate 1709 having the thickness of 0.4 nm a black

matrix 1710 for shielding |ight between pixels was for ing a
cor aeeBh) s

chromumthin filmforned by a sputteri met hod in ac

phot ol i t hography and wet etching processes. Further, was produced a counter
;Substrat% having a structure that. a color filter pattern 1711 i ncl udi ng

col ors ofaVEE No dealigsistal e NS NEAYver coat | ayer 1712 with the thickness
of 2 m a conmmon electrode 1713 conposed of indiumtin oxide (In7G8 + ShO'
referred it tdlas, bifOrankgarentaflyearbonktesubbiate i 700 s sng thelbickmess of 20 nm
and a polyimde orientation film 1714 wi.ith the thickness of 50 nmto 150

nm wer e %%ﬁug?ﬁgfgéoﬂ%tﬂfmm%hsﬁggw@gﬁﬁwﬁ : E@Qastf&?n’l%ﬂwu}?%%&ag]§

tenperature’o r 1T ower. trate thus manufact

super posed on the counter supstrate through a spacer 1715 havi a .

di anet er aofC?]QOIFHWB shina Ay fosm erd pﬂg‘rr%ﬂ“f‘grme Slgapgao%p,ce oBithi n a
structure in which a twisted nematic (TN) type liquid crystal 1716 is

seal ed. phofélghogaphXlantksignatobing heowesieh. oFudher,pivasl pradowedam edueternt h
enbodi rent wi ||l be described by referring to Figs. 18 and 19. Figs. 18 and

19 show %Hﬁst%t@ﬂ%@ﬁ%?%@?@iﬁf@%apﬁ chkﬁSﬁIt&S BlternnY2IE i9Audith SolroSLsEd,

expl ai ni ng vi ew by a sectional structure of a display part (pixel
o R S B el AR A e BV A afon
having a structure, afer a protective |ayer (for instance, a nol ybdenum
(M) t hi aldctiodhe HEAMi3ngpBp&emt efrietiug0fls @dde (In,O, + SbO,, referred it to as ITO,
| hereinafter) with the thickness of 100 nm to 200 nm and a polyimide orientation film
1714 with the thickness of 50 nm to 150 nm were sequentially laminated under
processes having the substrate temperature of 150° Corlower. The TFT substrate thus
manufactured was superposed 0;1 the .counter substrate through a spacer 1715 having
a diameter of 3 pm to 5 pm and an outer peripheral part was sealed to-obtain a
structure in which a twisted nematic (TN) type liquid crystal 1716 is sealed.-
In Fig. 1’7, X designates the width of one pixel.
Now, an eleventh embodiment will be déscribed by referring to Figs. 18 and 19.
Figs. 18 and 19 show the eleventh embodiment of the present invention and a process
explaining view by way of a sectional structure of a display part (pixel paﬁ) of a plastic
substrate transmitting type liquid crystal display panel. | |

Firstly, as shown in Fig. 18, was manufactured a TFT substraie having a

structure, afer a protective Jayer (for instance, a molybdenum (Mo) thin film having



~the thickness of .0.1 mto 1 n) 1802 was forned by a spattering nethod on a

gl ass’ substrate 1801 with the thickness of 0.7 mm that an electric

insulating |ayer 1803 conposed of an Si02 layer with th sk ﬁ,lﬁgeﬁbg,of 500
nmor a |am nated body including an Si | ayer and an S?prﬁeayer

tenperature polysilicon bottomgates TFT 1804, 'a color filter pattern 1805
including color filters of red (R), green (G and blue (B), a passivation
film 180¢hetnipassd off0. hpnaes ¥1jim) 1862 wasrddrhed byg it etrivigoikedssl of a Fiassm

to 3 mand pixel electrodes 1807 conposed of the ITO having the thickness

f 100 I i\ -
bot { om oSrae £t STeh A e IMEREEE oL B-L B P BRI SR Iqf 3803
Af t t hat haped. s tt 1808h d 10
and hei gRPITSNE & 2 Sbray iop Babs (PiHeIS PERDO praRe M ITRCpeds ncdndme |
having Mo patterns) on the pixel electrodes 1807 at the rate of one for 6

pi xel s byndi0i, ldyeguaphy Sikg fiwd, Ionnpﬁamb?dle:dhcon bettbat gates THIN 8849
with the thickness of 50 nmto 150 wurn was rmed by applying it by a

screen pri

os ot BBl IRy BB B! FARRCHS B @2&?9&4@ A BhE ERR s
given to the pmyﬂf}i orrentatronfrlm 1809 by the wel | - wnruga
process pﬁsstlr?équﬁ d rréﬁammtlaétw.aﬁ& haying thesthi SFF? Wiflhe
TFT substrate was transferred to a transparent pol yether sul fone (PES)

substr at & 130 ahadpixd ld@rdd¥sa8iTsc &d?ofﬁﬁhtlmllﬂzhn?thd thicktietb of 1001 i ng

adhesi ve 1811 degassed in vacuum by the transfer met h described in the

;Iegt 2 nbe’g;%zgogﬁg nPhnd 2EnBEERED thmfg\g}tt'e%r}])crﬁtslrg %%mmgoﬂz bdtioh? 'ga%s TFT

1804 were laminated sequentially from a Jower layer.

After that, square pole shaped spacer patterns 1808 having one side of 10 um
and height of 3.5 pm were formed in non-light transmitting areas (areas having Mo
patierns) on the pixel electrodes 1807 at the rate of one for 6 pixels by a lithography
method. Then, a polyimide orientation film 1809 with the thickness of 50 nm to 150
nm was formed by applying it by a screen printing method and sintering at 200°C for

-.-2 hours. In Fig. 18, X, designates the width of one pixel.
Subsequently, a specific orientation was given to the polyimide orientation film
1809 by the well-known rubbing process in the liquid crystal panel manufacturing
-process, and then, the TFT substrate was transferred to a transparent polyether sulfone
(PES) substrate 1810 having the thickness of 0.2 mm through an ultraviolet curing
~ adhesive 1811 degassed in vacuum by the transfer method described in the sixth

embodiment of the present invention, as shown in Fig. 19.



Then,” was produced a counter substrate having a structure that, on a
transparent PES substrate 1812 with the thickness of 0.2 mm a conmobn

el ectrode 1813 having the thickness of 100 nm and nade d a
pol yimide orientation filM 1814 with tstéaht hi ckness O 5§§ﬁh@?8g{&@nm wer e
sequentially | am nated under processes ose substrate tenperature is

150' C or lower. As the PES substrate 1812, was used a substrate havi ni_:; a
nul ti-1ayer sThentwaspioduicadiegusler subpirite hraingra Smepossbatopn alrangegpl
resin and an inorganic layer conposed of SiN., SiQ etc. and having a
barrier pEayeishak]8E Al Bideaibs TEmifa tuRfhoa i crdet 181 Thavingr

substrate thus manufactured were superposed one upon another and an outer

peri phergal part was | ed tg haye cture | -whi . ISt tic
(700 "t yplie Padhngse pg A0 578 miass afheck O S b Bl puanh et
firstly different fromthe sixth enbodi mrent from the viewpoint that the

col or fimidrihedhmknes0sf 50 dinmie 15§ niowese sequemaalboinmisated pRASTRIEOCES e s
formed in the TFT substrate side. Thus, the superposed margin of the

count er wHghs kEiatandngaanke Is s5SCrorlewes AdThBaPESenbsirytel 1812 assdisedhi s
constitutes a large netrit when a high definition color LCD panel is

cont r act  SrCwr e e BeL Rt faetHARORE fro BTG EAr ol APICTRRR e RDAN of an,
it ual | yATHHa T8 8590 GOEEaY RISt CBPESFI a1 Moo 75 124 BEV B ALY itbse
of the glass substrates. The el eventh enbodinent is secondly different from
the sixthyert8us relative no 8te3ept enber 2005 39
| The TFT substrate and the counter substrate thus manufactured were
superposed one upon another and an outer peripheral part was sealed to have a
structure in which a twisted nematic (TN) type liquid crystal 1816 was sealed..
The eleventh embodiment is firstly different from the sixth embodiment from
the viewpoint that the color filter layer 1805 ordinarily formed in the counter substrate
side is formed in the TFT substrate side. Thus, the superposed masgin of the counter
substrate and the TFT substrate is advantageously increased. This constitutes alarge
merit when a high defiﬁitipn color LCD panel i§ manufactured from the plastic
substrate, because the expansion and coﬁtraction of the plastic substrate may not be
uniform in the substrates or between the substrates when the plastic substrates are
supérposed mutually, and the absolute values thereof are generally larger than those
of the glass substratesl.

The eleventh embodiment is secondly different from the sixth embodiment n



before the transfer process. Accordingly, the sane processes for the

exi sting glass substrate may be enployed and the proce i ed out
nore easily. than the nethod in which C3teghe sintering an?g‘%ﬁ%ﬁ'ﬁ%p%{rogcesses
S

are carried out after the transfer pro s is perforned on the plastic
substrate having no heat resistance nor rigidity The el eventh enbodi nent is
thirdly dipeist @gvmrw thattthe pslyinhde epstiatent likmas sintered @@éd@bbﬁ‘étbﬁgmﬁqﬁéyer s
1808 are fornmed on the uppernost |ayer of the TFT substrate. Accordingly,

a spacer tfigRfdriptocaR. PecORiSglyNtetanribrocédtes fortheiesistivig dlhss aabgtraganapn
of spacers Than a conventional scattering system so that a plastic cell in

subst r at &% SR nd st BN SPLEmid o fifors ALY U1ah BF hitBodlifRiich

part having no spacer is |oosened to allow the pixel el ectrtodes 1807 .to
come i nt $he|skering ashrekhingi precesses Qe masricd| @it #lderetheg ranstery PRAGESS the
spacers are formed with high density in the vicinity of a liquid crystal

injecti Olpeﬂf@ﬁmedccﬁmhlé?lmm/ﬁrﬂsﬁdt@hiﬁh wochdan resikiagot doerigsdiay. i nj ection
process that a liquid crystal cannot be, injected, Since the liquid

crystal port j 6 : IHHH: { al
) ecti on i maTheiapany SefaRRERl & 0B el (FuR e bR il
according to the manufacturing nethod as . descri bed. above c ge gr eferably
Used as 104 SRASFEPENSTSLacra S0 457 IpEREf OB DEHPRETIAR IAXRKOLINE | FeBPietthg
substrate of an organic el ectrolum nescene display panel. For instance,
when a | iAqpdoddingiys eapacel denis#y fcan e dndredncidased kiithdhit lamiskeof the aggragaton
active matrix type driving substrate and the counter substrate having a
transpar gpips@R¢¥rdd ¥ onbenforBPé@RANg4Y9Rm, so that a plastic cell in which the
rigidity of the substrate is lower than that of the glass substrate is advantageous. That
'_is, can be eliminated a failure that the part having no spacer is loosened to allow the
pixel electrodes 1807 to come into electric contact with the counter electrode 1813.
Or when the spacers are formed with high density in the vicinity of a liquid crystal
injection port, can be prevented a failure in a liquid crystal injection process that a
liquid crystal cannot be injected, since the quﬁid crystal port undergoes atmospheric
pressure to close or a liquid crystal injection time is abnormally increased.
The thin film device obtained according to the manufacturing method as
described above can be preferably used as a liquid crystal display panel or an active
matrix type driving substrate of an organic electroluminescence display panel. For

instance, when a liquid crystal cell is formed from the thin film device as the active

matrix type driving substrate and the counter substrate having a transparent conductive



40 filmformed on a light transmtting type plastic substrate, a non-gl ass
substrate liquid crystal display panel is obtained. In this case, when a
color filter layer is provided on either the active naggéé¥é¥€&1£ﬁgving
substrate or the counter substrate, a Q@P-glass substrate”trulT color
liquid crystal display panel is obtainéd Further, when the organic

-el ectrol um nescence | ayer is provided on the thin filmdevice as the active

matri x t §ie fodmiedionga Hghistransitiing type plaste ssbdisate a4 ponrgjessisgbstrate liquid
el ectrol um nescence di splay panel is obtained. In this case, on a glass

subst rat ys@al%%]ﬁgh?%ah@f R duthimedeys a6is layewhen 4 coRirlfilterl1ay &ER prétigad oan

organi c el’ectro escence layer 1s forned. Finally, a protective |ayer
is formed., Then, a.lam nated bqdy.thus formed can be transferred to

non- g1 asEithehEsadvemal v Lven SKine R Ran JharputhEaiPyrae fabriefhss
information termnals or portable tel ephones or the |ike. The display, :
panel s neybdiretefeld color lguidicoystalytsplry pdnehisaptaiaed.cBertber, vehamihs HEaS of
devices. For instance, there is exenplified, as shown in Fig. 20, a

por t abl ecfeelieRhARRseaR2 1Y BPréviakd Bhale Bih FilgrSdvicvast it adive mauhdtype

crystal panel. The liquid crystal panel is covered with a protective plate

formed integrally with a ffont se 2203 to r of
the i spiBy iisibstabh a el RS sub e rRd s b bR Bl T HepaEs 51
a portable information term nal 2205 having a_ display part. 2204 proyi oled
with a tobiingshnbl thiscowe, om a plass pubsteale.ca ﬁwmgwﬁtmé%lim gevwicsdryepiaglistiye 1
is operated and option devices such as a wreless tel ephone, a recording

and r epr fityed D ITh Gli sHganit élegirbidimigasemnee fayatis doxmeedt Finalhyatmpdtativehe
portable information term.nal 2205 can be controlled by operating the
touch papel; Affoli€d ITHRh 3Y1aRRnht Rty thilis formed can be transferred to a non-glass.
These display panels are preferably attached to portable information terminals
or portable telephones or the like. The display panels may be used for liquid crystal
display devices of various kinds of devices. For instance, there is exemplified, as
shown in Fig. 20, a portable telephone 2202 having a display part 2201 made of a
liquid crystal panel. The liquid crystal panel is covered with a protective plate formed
mtegrally with a front case 2203 to form the outermost surface of the display part
2201. Further, there is exemplified, as shown in- Fig. 21, a por;ab]e information
terminal 2205 having a display part 2204 provided with a touch panel in which the
- portable information tennfnal 2205 itself is operated and optiqn devices such as a
“wireless telephone, a recording and reproducing function, a digital camefa function,

etc. mounted on the portable information terminal 2205 can be controlled by operating

the touch panel of the display part 2204.



8'S_ept enber 2005 Industrial Applicability As described above, accor di ng to

the ‘present invention, since the thin film device layer is formed by using
the first substrate and then, the first substrate is. renmoved -
therefromand the third substrate is bonged t her et o, th}eg%g{hrgéhée%s
tenperature upon formng the thin fil mﬁ vice |l ayer does not receive a
restriction relative to the heat resistance tenperature of the third.

subst r at dpdusiriebiyppliedbilityh a case in which the thin filmdevice layer is
directly fornmed on the plastic substrate. Therefore, the plastic substrate

whose heat resA$HastriBeANWSs W, WcofdinkAvethet freferthiabeffion t Sigcglthe shiutikhr at e
can be enployed for the third substrate. O1 the other hand, when. the thin

filmdevige.l ayer i.s for t he subst.rate ose, h L.t ant rature
s "hi oh CRise en 55 daRRSE dun b P LY ndiRCuiE el aBe FALsbERRE R e
arseni de substrate, etc. can be enployed, so that there is no fear that

t he per f sepamdast orrentyeddherfian apd die é/m@ supsirpieds bendest thesster b suberate t he
fall of process tenperature. Further, .the device is not contam nated due

to a pro¢gnpeftudeyssn MHmine (K ashi Glng WRsidealaget doPE AOLFERIVE A revi@ition
when the TFT is produced. Further, the device does not undergo influences

f ' i Qn: f i e - .
byst or oot Sy iRahe FEhuaRistfte SERRRLARL: PPuRt Bt Subiohal BBy yith =
Accordi ngly, .there exists no danger. of disconnection of wirings or, cracks

of the dé&dbedn mdyeh thethindélm deyivedayre 1pAyaady itermpd seldbedyastic sybtradene
as those for a glass substrate except a transfer part, a production |line
can be cdimpefoye, the plastiedubsirbfeavhase hont esdistant tegfpdratueeads/iovecrithaintha of
Sept enber 2005
the glass substrate can be employed for the third substrate. On the other hand, when
the thin film device layer is formed, the substrate whose heat resistant temperature is
high such as a quartz substrate, a silicon substrate, a gallium arsenide substrate, etc.
can be employed, so that there is no fear that the performance or the reliability of the
device is not lowered due to the fall of process temperature. Further, the device is not.
contaminated due to a process of degassing the plastic substrate in processes n
vacuum when the TFT is produced.

Further, the device does not undergo influences of expansion, contraction and
deformation due to the temperature hysteresis in the processes inseparable from the
plastic substrate. Accordingly, there exists no danger of disconnection of wirings or -

-~ cracks of the device layer. Further, since the production processes are the same as

those for a glass subsirate except a transfer part, a production line can be commonly

utilized so that an investment efficiency 1s high.



42 According to the present invention, since the thin filmdevices

manuf actured by di fferent processes can be |am nated on the sanme non-gl ass
substrate, a driving circuit in the peripheral part of j

manuf actured by, for instance, a | ow tenperature pol ysi??gggﬁ#ﬁﬁoaspabl e
of formng a CMOS circuit excellent in s driving capability, a swtching
circuit part of a display part (pixel part) is manufactured by an

i nexpensi ve Awspplingso Hicpresent devdrdionphinse thtthinétley detcesnamidfaghiged Dy nade
uni form throughout a large area, both the devices are |lamnated on the

sanme nondifesst pﬂ&%&ge@hﬁn B@@hmmaﬂémgﬁt]’i@ézﬁﬁ@ﬁohfgﬂasﬁﬂb@ﬁ%te@h@_rﬁ&ﬂgtﬁt@ity' :
arranged so that a |l ow tenperature polysilicon-anorphous silicon conpound

temper at 0 0o i AR of AR I BRufoth fre RS bl s ke 1B B perature

m croni zi n]g process is used and imted to the driving circuit part ff t he
¥p

per i pher pplygHicon 13T eapabpriatformringa GM QP strgud @xpyllenianiitsdrivdng spapehitisy,

pol ysilicon process, so that a |ow cost can be achieved at the sane tine.

Fur t her , a swiekiniterdul pagt SLb&isphiyears(pigt] piatds unominstavddloy an imgpehsiveFT,
a request for the surface roughness s mich’lower than that for the first

b - i : : ic: h
coran o TRElSiEs AN St HRLiALare ARITIRALL LEIBHATHE Sl | 0

or a silicon waf erps t hat, means f .selecting when a d anel
atfe

desi gnec® di@eatieanbalothis fgVicht reademinaled com i Same. ngps FowtRhate and |
manufacturing a thin filmdevice |amnated on a device substrate, said
met hod cemmgs betyvédie ¢ eleviads: are separately arranged so that a Jow temperature
| - polysilicon-amorphoussilicon compound' driving substrate can be manufactured more
easily than by a Jow temperature polysilicon single process. In this case, an expensive
micronizing process is used and limited to the driving circuit part of the peripheral part
of the panel which is f)roduced by the low temperature polysilicon process, so tﬁat a

Jow cost can be achieved at the same time.

Further, since the third substrate is not used upon manufacturing the TFT, a
request for the Surfa&e roughness is much lower than that for the first substrate.
Therefore, the plastic substrate, the metallic substraté or the ceramic substrate can be

used as well as the conventional glass substrate or a silicon wafer so that means for

selecting when a display panel is designed are advantageously increased.



formng a protective layer on a first substrate ; formng a thin film
device layer on said protective layer; formng a first adhesive |ayer on
said thin filmdevice |ayer; bonding a second substrate g ﬁﬁﬁﬂe?ﬂkﬁ film
device layer with said first adhesive |ayer; exposing at Feast a portion
of said protective |layer by separating or renoving at |east a portion of
the first substrate using a chem cal process or a nmnechanical polishing
process; bonding the device substrate to at |east a portion of the exposed
protective layer with a second adhesivg, | ayer; and separating or renoving
said second substrate. 2. The nethod fof” manufacturing a thin filmdevice
accordi ngydifysc! @im 1, wherein the thin filmdevice layer includes at |east
one or nore of a color filter layer, a spacer pattern layer and an

orientatjon fjl ﬂbﬂﬁﬁﬁﬁﬁ%éﬁqﬁfﬁémﬁ'ﬁig’r? ][:l_ﬁnaﬁlhi deVide 16MYSitad ofl S@éwdre panel . 3.

The met hod for manufacturing a thi I ' mdevice according to claim1,

wher ei n smmmhﬁhmaﬂﬁ@be@mpﬁsh% ﬁi@egt?e]@gad)f;et ching process using chem cal
agents including hydrofluoric acid. 4. The nmethod for manufacturing a thin
film devi ce afommiigrajpradectiv layer onnhéirst substrate j rst substrate is

chem cally etched by using chem cal agents _includin hydr of | uori c acid. and
t hen i ner sedfomnings tinfdm devipe larerancsiid groteglive [ad, a 8 Sept enber 2005

a4 forming a first adhesive layer on said thin film device layer;

bonding a second substrate to said thin film device layer with said first
adhesive layer;

exposing at least a portion of said protective layer by separating or
removing at least a portion of the first substrate using a chemical process or a
mechanical polishing process;

bonding the device substrate to at least a portion of the exposed protective
layer with a second adhesive layer; and

separating or removing said second substrate.

2. The method for manufacturing a thin film device according to claim 1,
wherein the thin film device layer includes at least one or more of a color filter
layer, a spacer pattern layer and an orientation film necessary for forming a liquid

crystal display panel.

3. The method for manufacturing a thin film device according to claim 1,
wherein the chemical process is a chemical etching process using chemical agents

including hydrofluoric acid.

4, The method for manufacturing a thin film device according to claim 1,
wherein the first substrate is chemically etched by using chemical agents including

hydrofluoric acid and then immersed in a different kind of etching liquid and a



protective layer fornmed on the first substrate is etched and renoved. 5.
The nmethod for manufacturing a thin filmdevice according to claim1,
wherein the second substrate is separated or renoved by d guaLiRgr 44
adhesive strength of the first adhesive |layer by a heating process, a

| i ght appl ying process and a chem cal agent imersing process. 6. The

met hod for manufacturing a thin filmdevice according to claim1, wherein
the first adhesive |ayer is conposed of a thernoplastic adhesive whose
melting point is 200C or lower. 7. The method for manufacturing a thin film
device according to claim1, wherein the protective |ayer wth which the
first substrate side is covered functigns as a stopper |ayer for the

chem cal process. 8. The nethod for manufacturing a thin film device
according to claiml1l, wherein a separate |layer is provided between the
first substrate and the protective |ayer and the chem cal processing speed

of sai d prepectivelayay formesl bh diefirdtiabstrinatis efchedrmd tenséveslibstrate. 9. The
met hod for manufacturing a thin filmdevice according to claim1l, wherein
after the second substrate is separated, the rest of the first adhesive

| ayer adhering to the thin filmdevice |layer is peeled off b

. by a yet
process. 28 Sephenmsthabder manufactmngnet i filon dearice accaording @ﬁm i1 m
device according to claim1, further copprising t t eps. of ;. bondi ng one
Covond otbeteinlBet Seand fibsirard, it copatRl b epYsiey JgHeRing the’BafésiVe
strength of the first adhesive layer by a heating process, a light applying process

and a chemical agent immersing process.

6. The method for manufacturing a thin film device according to claim 1,
wherein the first adhesive layer is composed of a thermoplastic adhesive whose

melting point is 200°C or lower.

7. The method for manufacturing a thin film device according to claim 1,
wherein the protective layer with which the first substrate side is covered functions

as a stopper layer for the chemical process.

8. The method for manufacturing a thin film device according to claim 1,
wherein a separate layer is provided between the first substrate and the protective
layer and the chemical processing speed of said separate layer is higher than that of

the first substrate.

9. The method for manufacturing a thin film device according to claim 1,
wherein after the second substrate is separated, the rest of the first adhesive layer

adhering to the thin film device layer is peeled off by a wet process.



protective |ayer fornmed on each of a plurality of first substrates with a
first adhesive layer; renoving at |east a portion of each of the first
substrates using a chem cal process or a mechani cal polégggt&gbar%gss;
bondi ng one device substrate to at | east a portion the exposed protective
| ayer with a second adhesive | ayer; and separating or renoving the second

substrate. 11. The nmethod for manufacturing a thin filmdevice according to

claim10, wherein the thin filmdevice |ayer includes at |east one or nore
of a color filter |layer, a spacer pattgrn |ayer and an orientation film
necessary for formng a liquid crystal'-display panel. 12. A nmethod for
manufacturing a thin filmdevice | am nated on a device substrate, said

met hod conprising the steps of formng a protective |layer on a first

substrateq, fanEimgmdtl %Jﬂdﬁ&ﬂ%’g%ﬂn@_yﬂm deviedhse UL EManliayer;
formng a first adhesive layer on said thin filmdevice l"ayer; bonding a

second Sﬁﬁl&hér&i(ﬂnpﬁsiﬁgitﬁetgfﬁm dft Imdevice layer wwth said first adhesive
| ayer; exposing at |east a portion of said protective |ayer by separating

or renoving dondegstong saonidosulmtrasenitd 4 ithst fdobdevieelayer gouidedeoi cal
process or a mechanical polishing process; 46 bonding the device substrate
to at |enseteetiypleyaniomehion esplosdda mivraliyi ok fitgl shbstrates  with a first

adhesive layer;

removing at least a portion of each of the first substrates using a chemical
process or a mechanical polishing process;

bonding one device substrate to at least a portion the exposed protective
layer with a second adhesive layer; and

separating or removing the second substrate.

11. The method for manufacturing a thin film device according to claim 10,
wherein the thin film device layer includes at least one or more of a color filter
layer, a spacer patterm layer and an orientation film necessary for forming a liquid

crystal display panel.

12. A method for manufacturing a thin film device laminated on a device
substrate, said method comprising the steps of:

forming a protective layer on a first substrate ;

forming a thin film device layer on said protective layer;

forming a first adhesive layer on said thin film device layer;

bonding a second substrate to said thin film device layer with said first
adhesive layer;

exposing at least a portion of said protective layer by separating or removing
at least a portion of said first substrate using a chemical process or a mechanical

polishing process;



wi th a second adhesive Iayer; and separating or renoving said second
substrate, wherein a seal part for preventing -processing liquid from

"entering the thin film device layer is provided on an Oé'égéte%[#% al

area of a bonded body under a state in which the first substrate and the
second substrate are stuck to the upper and |ower parts of the thin film

devi ce | ayer the chem cal process or the nechanical polishing process. 13.

A nmethod for manufacturing a thin filmdevice | am nated on a device
substrate, said nethod conprising the s#ips of: formng a protective |ayer
on a first substrate; formng a thin fil'm device | ayer on said protective
| ayer; formng a first adhesive layer on said thin fil mdevice |ayer;
bondi ng a second substrate to said thin filmdevice layer with said first
adhesi ve Hoalffg BERRSIA sabstrABIb A 18Xt 1l PortRin SAEAHIRKPLEE gy&ebﬁv@ﬂa;_k&
separating or Tenoving at least a portion of said first substrate using a
chem cal vpitloesssomd adhemed yiceadnd seplarsiggr rermeeny; salid setiond dubstrdtyi ce
substrate to at |east a portion of said exposed protective layer with a
second adtlegeireal sopbpartahol pepanting processingdiquid Baind estecimgdthes thost fikne,
wherein a separate layer_ is provided between the irstgé‘ijgstrate and the

pr ot ect i WEVicgylayenisipronidedhenianauter perarleral bended hody padst @ Stafger

is higher_ t h f th ' bst h henj cal f, th
cepar ot o 1yt e Bl niiials 550 B B6PAY Bl BNk Bk BBRET a0 "

separat e 146%% @gﬁ@ ro‘}“tgg qtﬂgan Etﬁ{ng&gﬂcé‘ U ferTinb Whehhibat pRotsd LR liffe RETRAIY @

chem cal s sub
polishing process.

13. A method for manufacturing a thin film device laminated on a device
substrate, said method comprising the steps of:

forming a protective layer on a first substrate;

forming a thin film device layer on said protective layer;

forming a first adhesive layer on said thin film device layer;

bonding a second substrate to said thin film device layer with said first
adhesive layer;

exposing at least a portion of said protective layer by separating or removing
at least a portion of said first substrate using a chemical process or a mechanical
polishing process; |

bonding the device substrate to at least a portion of said exposed protective
layer wifh a second adhesive layer; and separating or removing said second
substrate, wherein a separate layer is provided between the ﬁrst substrate and the
protective layer and the chemical processing speed of said separate layer is higher
than that of the first substrate and the chemical process of the separate layer is
carried out by allowing chemical agent to reach the separate layer through a
through hole of the first substrate formed by a chemical process subsequent to a

process for forming at least one of a hole mechanically opened on the first substrate



process for formng at | east one of a hole nechanically opened on the first
substrate 8 Septenber 2005 46a or a hol e opened by a chem cal process from
a resist opening part forned by a photolithography on i W th
which the first substrate is covered. 14. The net hod fo?sﬁg‘?lﬂﬁ?‘%(?{%ryﬁg a
thin filmdevice according to clains 1, 12, or 13, wherein said chem cal

process or mechanical polishing process are carried out at the sane tine

or sequentially. 15. The nethod for manufacturing a thin film device
according to clainms 1, 12, or 13, whe&ﬁ%n said protective layer is
conpl etely exposed. 16. The nethod for nufacturing a thin filmdevice
according to clains 1, 12, or 13, wherein said first substrate is _
conpletely renoved. 17. The nmethod for manufacturing a thin filmdevice

accor di ngr t0h§le2bpEned bia ch&&liéa?g)fﬁf@%seﬁ@ﬁ%i ﬂas%qur@ﬁ%%w frdndds bponded

to a conpletely exposed protectiv | ayer. 18. The hod f or manufacCturing

-a thin fphotdighbgepaganr diaist 1oy withwiltich thé €irstisnberate iotcosaied. f i r st

substrates are renoved conpletely. 19. The nethod for nmanufacturing a thin
filmdevice according to claim 10, wherein said one device substrate is
bonded to a conpl etely exposed protective _|ayer. 8 Septenber 2005 47
ABSTRACT14.  The method for manufacturing a thin film device according to claims 1, 12,

or 13, wherein said chemical process or mechanical polishing process are carried

out at the same time or sequentially.

15. The method for manufacturing a thin film device according to claims 1, 12,

or 13, wherein said protective layer is completely exposed.

16.  The method for manufacturing a thin film device according to claims 1, 12,

or 13, wherein said first substrate is completely removed.

17.  The method for manufacturing a thin film device according to claims 1, 12,
or 13, wherein said device substrate is bonded to a completely exposed protective

layer.

18.  The method for manufacturing a thin film device according to claim 10,

wherein each of said first substrates are removed completely.

19.  The method for manufacturing a thin film device according to claim 10,
wherein said one device substrate is bonded to a completely exposed protective

layer.




The present invention relates to a nmethod for manufacturing a thin film
device. The thin filmdevice is manufactured by bondi ng a second substrate
(106) to a thin filmdevice layer (103) provided on a p$Sepiehibee20Gyer
(102) formed on a first substrate (1011)7 through a first adhesive | ayer .
(105), then, completely or partly renmoving the first substrate (101) in
accordance with a process including é iég(s}r one process of a chem cal
process and a nechani cal poli shi ngpbﬁ & ~ibonding a third substrate (109)
to the exposed protective |ayer (102) or the protective [ayer (102) covered
Wi th the parThypreeavidchiiostrelatdsstnahethodiddy ntannfamhriagsdbimtilmdleyidey e
| ayer (108) and separating or renoving the second substrate (106). Thus,
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manuf act uré ériorating a rugge
film device layer (103) provided on a protective layer (102) formed on a first substrate
(101) through a first adhesive layer (105), then, completely or partly removing the first
substrate (101) in accordance with a process including a_t. least one process of a
chemical prbcess and a mechanical polishing process, bonding a third substrate (109)
to the exposed protective layer (102) or the protective layer (102) covered with the
partly removed first substrate (101) through a second adhesive layer (108) and
separating or removing the second substrate (106). Thus, the thin film device suitable

for a light and thin display panel is manufactured without deteriorating a ruggedness.



