8 Septenber 2005 1 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 ('EFT), a quartz substrate capabl e of
enduring the tenperature of 1000C and a“gl ass substrate capable of
enduring the Et!,_fi;:)rrperat ure of 500C are enployed. Al though a nmethod for
thinning thedeOWevRss simcadhg undila davicads manyfagurgrbunderranresubeninantofand
the gl ass substrate are wused, the size of the substrate needs to be

reduced vacpumvant higheempgiaifey aghibbtigte 1weasor ddufs@menisnolifaiaionoded,
a productivity is lowered. Further, since the processing tine of a glass

t hi nni ng; i 6 .o $.hes nr: i.cal B ss_of a Vi n

subst r af B e s BT AP Gl S REN R DRSSy By chE T s 5
to 0.4 g@or smal I@r. Further, when the thickness of the glass substrate
‘i s reduc&Psizpte gapatie of sndyrang thedampsmptirnel KAIG Grepagiasssabsyatesaphblecube
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
i.t has be

actual ly us Ther ef,or e, n requesied. to use a thin and Iight
pl astic ohiE the 9% Piphscabsniy Recds 48 DLctriicrd e REVoTheSLIReE BE t ne
thin filmtransistor substrate enployed for the liquid crystal display
panel orsubsérate Keomhosiogedstetinmipd ast prodeatisity aiselavegree  Fusthatrvisidtehihgh
difficulty in view of heat resisting tenperature.. ‘
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 lower than the productivity. As described above, a performance
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 employed

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.



8 Septenber 2005 3 Disclosure of the Invention Enbodi nents of the present

I nvention seek to provide a nethod for manufacturing a thin film deV|ce
suitable for a light and thin display panel w thout deteéE@P@hﬂﬁﬂzébs
ruggedness and a sem conductor device. According to a first aspect of the
i nvention, there is provided a nethod for manufacturing a thin filmdevice
1 am nated on a device substrate, said nmethod conprising the steps of
forming a protective layer on a first _substrate; formng a thin film
device | ayer on said protective Iayer;3 formng a first adhesive |ayer on

sai d Pudbshiid JPiRlen .ayer; bonding a second substrate to said thin film
devicgm%a;%r mﬁgfﬁggﬁéJflrst adhesi ve | ayer; exposing at |east a portion of

sai d pr ot datbodememly of the pyesast paventiomgeohito prividd angethbd ferasinufacpoing aotinofilnd he

first ,substra chem cal _pr.ocess or chani ¢al poli shing

pr oceS8Vh SR tfﬁ@ LP’hé tigyi e LB o4 PRIRE el avithen eteriqsavng SnRigeqisS P Red
pr ot egdhivendiRMR eVt h @ second adhesive | ayer; and separating or renoving
said second substrate. According to a second aspect of the invention, there
i s provi dégcadmgtitadirftaspesteiithaotventiory thare ismirwitﬂeidl anmd&ud & hamifacdireg on a

devi c strate. said, method conpri.sin ormn rotective
oyer D SR (e taoiBieed O & doe OGRS St hetfod R sffer o6 oelinga

pr ot epfdiattive BiyeF on affREtEuBdrate; ffd)ﬁrﬁﬁ% adhe ﬁ!lﬂ»i%eh@é’ Rz?'elocﬁh Shid ﬁo&é&hoe fayksn devi ce

| ayer; bonding a second substrate to said | mdevice layef With said

fir st foxemrsa fest pdhpsive laygpors said than ﬁlvedsvlcfalawgm bomhng)a serand shsbutedo said thiny er

by se east. a ortlo of . sa | .St. strate using
2 chehith Qg8 TR R Bindo KRBT SBRF U gt 8 Bbtion SE HiaPHIFNE et co
substbﬁé@atamngbr k@ﬁsﬁngaatpwstapm@ﬁ osaiedirgmaaﬁ@b ufihfhAkmical proy@k omat h a
second adhesive | ayer; and separating or renoving said second substrate,

wher emﬁcl?sﬁnsfébpo paie Prefesy Pevding tisglayics c substralg 1o @fdp@t # pertioant dra rgotede t hi n
film ﬂl%\’écﬁge a§f¥le\§r1tl’1 % second 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



provi ded 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 filmdevice |ayer the chem g&gkpirheesgo®Pr the
mechani cal polishing process. According to a third aspect oP t he inventi on,
there is provided a nethod for manufacturing a thin filmdevice |am nated
on a device substrate, said nethod conprising the steps of. formng a
protective layer on a first substrate; formng a thin filmdevice |ayer on
said protective layer; forming a first-adhesive layer on said thin film
device | ayer; bonding a second substrate to said thin filmdevice |ayer
with said first adhesive |ayer; exposing at |east a portion of said

pr ot eﬁiebhmudaalbeﬁshlftg/pmemr Bbndige ohe devioy istigstrate toemdéasha Pportidnost @lid gioded
first substrate using a chemical process or a 8 Septenber 2005 -3a
mechaPRLERHvH HCE it peiged ssheshentay v afl%éew&nn@e)rsrﬁmfmgt id geogpd F‘é’égﬁ“’a
porti gReRfn 5%@1% RPREGs nga@de%CEét%éed gﬁéeﬁrsé"‘s&bgtr& $56 M9 pRARESE Sy 34){8 lthe and
separating or renoving s second substrate érein & Separate layer is
pr ovi deunibaltpreesssitp epdedr aft salibephrate tayants tipleer phaot that nf/thel frgesutatiate tané the

chemi aI rocessin eed of said s ayer (s her, than that,  of the
T ot CmBlTERESs e PR SSRRe Rv lspﬁaglefé@g% ytaﬁgw 1gal| agept tq geagh thg o
out  byepatkOMyAGhNERh BRbuGIRAE of &e@ﬁ@@ﬁb&tﬁ% f&%@@ﬁ?h%hérﬁ%%fpr%@és@ Yteduent

t hrough hole of the first substrate forned by a chem cal process subsequent
to a joropesessifor foﬁmmg atde@t oheab holganedhanichity epared bathafitst yutspeteen adwl¢ he
first sub rat ened a.che ocess froma,resi st

opent FRPIRAPY H Shemis B AR T ROTapR P P By SPtorol B P AMCS ¢ he

fi rstla§mﬁ%g;hlt§e HRY aRtate St Edverddt her Obj ects of the present invention
and specific advantages attained by 8 Septenber 2005 4
Still other objects of the present invention and specific advantages attained by



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. |Ato 11 are sectional views show figetBeBrAsHsact u
ring processes of a thin filmdevice according to a first enbodi nent of
the present invention in order. Figs. 2,& and 2B are sectional views

expl ai ning an exanple in which a nolybdenumplate is separated froma
devi ce | dg@rpfwnhﬁateimni wilt he nigresipperend diamenbe desergpticn pf embodinentsadly
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. 10A to 10E are secti ofgbpt¥inB¥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 J0PSIAYE ARG PESBULERRE Syl BRERGn el p e BRon
substrate by providing a separate |ayer on the glass substrate. Figs. 14A
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

providing a serarpf & | BYR5 AR t0Siond) 9%y B4R b AhSnndl SERUEHISIE 32980 a

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 etrc.hing the glass substrate by providing a separate layer on the

glass substrate.



Figs. 15A to 15J are sectional views showing in order the manufacturing
processes of a thin filmdevice according to a ninth enbodi nent including a
process in which devices manufactured on separate substgabggneeodig €d on
the sanme substrate. Fig. 16 is a sectignal view showing a plastic
substrate conpounded device of a Iom1teﬁberature polysilicon TFT and an
anor phous silicon TFT manufactured according to the ninth enbodi nent of
the present i AVEht1oh.toFlg! a_r_ersp@n@n@e‘aewnaﬁow@vrs HodEndghe nampRelaring: t
(pi xel part) of a plastic substrate reflecting type liquid crystal display
panel acpesctssgs tPa ghibdilih deviedicoBitling @6 atdiatipegdodimenvieriiding afprgcesk8 s
a sectional view showing a display part (pixel part) of a plastic

subst r at 1SS i_qui I ' rdi n

ol event o MR ERE DR B DL b e PIGFOLPRERRE MRl e
showi ng the display. part (pixel part) of the plastic substrate .

transm ssi on fybe 5/ IBqusertmakvigw gheping apiagic sesdrade aempeuaded dsvisstof
enbodi ment of the present invention. Fig. 20 is a perspective view show ng
a port abhdotwetappenteurcnsdlysilitgnt TETt drich anf dthorgleyi s silRohal Rddmayufdreuredt hod
for manufacturing the thin filmdevice according to the present invention.

Fig. 21| tis | Ll how tabl e inf ti
term nal " RO RRAETH EapAmh G ¥ BRI B0, & ot hod for |

manuf acturin thin filmdevice according to the present,8 Septenber 2005
7 ! ar gF?g. H 1s als_echon;ll View § ow?rllg % d?splay ppart %p]'g{e] partgpof a p?astrzc

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




invention will be described by referring to enbodi nents. A nethod for
manuf acturing a thin filmdevice according to the present invention

conprises: (1) a step of bonding a second substrate to ag&bhBmbkt Mdievi ce

| ayer provided on a protective layer faormed on a first substrate through a
first adhesive layer; (2) a step of conpletely or partly separating or
Tenoving .the first substrate in accordance with a step including at |east
one pr océB¥eIgforawelh deideatribed by sefearitg 4o wdhahimeals.pol i shing process; (3) a
step of bonding a third substrate to the exposed protective |ayer or the

protective !aﬁslﬁﬁem@\ﬂefcﬁdmeﬁnhfhdlﬁﬁn$% thih FRAPYedidki kedorauhstis ahe %ﬁ%&ﬂgh a
second adhesive layer; and (4) a step of separating or removing the second

substrat ' .step of the nethod for manufacturing a thin film
devi ce ag%\(l)ér}m&ﬁ]gg&ﬁgng e present invention will be described below. In the

step (1),.the secgnd substrate is bonded to the thin filmdevice Ie(?er
provi ded (bhaste pf boading 2 seaged spbstrate tona thia file sleviembayeatprovideduem at he
first adhesive layer. As the first substrate, there may be exenplified

subst r at psotesidee Myeglfassed goarfist suﬁétfzit_@@ﬁrot@%'dfib'fﬂa@h%?ﬁﬁqugeﬂm lium
phosphi de, silicon carbide (SiC), sapphire, etc. A glass substrate lowin

a2k SRt o, P Y. B 0B 3
2005 8 accordance with a step including at least 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



‘the prot

bel ow- described step (2). As such a protective |ayer, layers having a
resistance relative to chem cal agents used for the chem cal process are

enpl oyed. For instance, when the first substrate is nmad Sggteﬂlb@ﬁo squart z
and silicon, a chem cal etching process using a chem cal agent | ncq udi ng
hydrofluoric acid is preferable as the em cal process. Accordingly, as
ciive, | ayer, ther be preferably exenplified a, |ayer made of
metal ha F?g}""éjeﬁ;%ég%q é‘?@e(f)emﬁ wech 8 PredRATVeudYeE. dieds Javnad resistagenum
(M), tungsten (W, stainless steel, inconel, anorphous Si, anorphous Si
i ncl udi ngelaide byemempal ygeyistuiséd forahSichemtcal paoctisampndmiphoyed.i Fonihstahog, -a
resistance relative to hydrofluoric acid, or a dianond-like carbon thin

film Thed | 515255 el ¥a
Im %Heﬁ'iﬁgﬁ%%uﬁgtrﬁtla‘?s nﬁﬁ@to?gfdfgﬁglea?beﬁﬁf%dnsz%&%g'a@fgﬂﬁapetéhmvﬁ?a?%m

The protective |l ayer can be prope pendi ng on nat

For instance, the mol ybdenumthin fjl n be fornmed by sputtering

met hod oFSH8vE el agri H?Ft]ﬁémaofayg? OF i #CI; asnmé%aégﬂ p&y8E Ghestigahpl y
includes at | east one of a thin film transistor, a thin filmdi ode, _

capaci t opragess.egicsvalingbr, msdhbprotebiave iy ecahesdmayl preferabéy axemplified a
pol ysilicon process in which substrate tenperature is 500C or | ower or

what is pakladadd ﬁrrﬁfd?gpl]'ﬁy?ﬂs% iac%iﬂéﬁé@ﬁélaiti@'e"‘m SHPRLT AL §cleiper afur e

is 400C or lower. As the ftir adhesive layer, a thernoplastic adhesive

e L o A Lol b L e e B

styrene-but adi ene bl ock copol yner, styrene-ethyl ene-butyl ene bl ock '

copol ymebi instuding dydsegsme pelysrystillinspbil given diznsagtbisolim 2005 0a resistance

- 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 dev.ic'e layer preferably includes at least one of a thin film
transistof, a thin film diode, capacitor or resistor formed by, what is 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 acetate elastomer, styrene-butadiene block copolymer,

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



et hyl ene-vinyl chloride copolyner, acetate resin, polyvinyl chloride,

pol yet hyl ene, pol ypropyl ene, pol ynet hyl pentene, pol ybutene, thernoplastic
pol ybut adi ene, pol ystyrene, pol ybutadi ene, polyvinyl acg%@g% vapPbydEet hyl
nmet hacryl ate, polyvinylidene chloride,épolyvinyl al cohol oF&tetrafluoro
et hyl ene, ethyl ene-tetrafluoro ethylene copolyner, acry] onitrile-styrene
'copolynelﬂﬁés resin?, acrylonitrile-butadi ene-styrene (ABS resin),

i ononer, epesiiny! ddsridestapolyper,yanstatal resio ippdyavinyhehkoridse lpphiethylesae

et her, polyethylene terephthal ate, polybutylene terephtha]ate,

pol yar yl gidypiropyyens, f grgymedhpigéMene s updBititeRo! Mhaiirﬁigplasﬁc polybutadiene,

pol yam de, pol yam de i mi de, pol yphenyl ene “sul fi de, pol yoxybenzoyl, polyether

ether Kk | yet het. im.de, liguid crystal ,polyester el | ulose- based
ol ot i o (Pt g% BEhuldlice, | bt Y ER Bl P ll R BEFHIBSe.
celluloid cellophane), polyolefine, polyurethane and copol yners and

pol ymer &Aalpysndidenemchlakideparpelyiviinytoalcohel, r poiyietiediuoral ethiéneand
fluoro rubber, etc. The thickness of the first adhesive layer is Imto 3000

pm The fetlienadiesflvero dthyRhetapobané0aeRdoRitridisGiréhda6poliRIch 0ASTESIm)as a
bar coater. As the second substrate, there may be preferably exenplifiéd a

plate ma : g I N cj es) neg S I e (MR):
Funget en 0P BB B ARSI b T SThaHER. 25 Fn ekt 08" D1 ng
a conposition of ‘Ni > 58 % C of 20 %o0 23 % Fe <5 % M of 8 %to 10
% and NPO&Yacstal, opplycarbomays, oPoIézphamlﬁaﬁeopthﬁ,atlpla@%i%@d trepibalate,
netal plate, a glass plate or a ceramc plate covered with acid resistant

met al fi poltymopieasddrephilidiere, polweryht npdlydulibat epolyrrtusentlfoine; pehpinfide,
Sept enber 2005 10
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.




O herwi se, a plastic plate conposed of polycarbonate, polyethylene :
terepht hal ate, polyether sulfone, polyolefine, polyimde, etc. The second

substrate can be stuck to the thin filmdevice | ayer de i c
property of the enployed first adhesive ‘bayer. For exanp gebtaﬂggp%id?fi rst
adhesive |ayer is conposed of a ther rm?a astic ‘adhesive (hot nelt _ .
adhesi ve), the second substrate can be stuck to the thin filmdevice |ayer
under a HeBerwiseroplassc plalg gsrpossdagiepoly cadinmase,epolagdylente terpphihelate,
processi ng speed of which is higher than that of the first substrate can

be provi gedysibtneefond)pdysiefinsupsiyimide, and the protective layer. Such a
separate layer is provided so that the separate |ayer is renoved before the

in 8 bol ow dency ReqsFERt B BEshickih % P Yelee N EerilpPh AR B RS

removed so as to_. |ift off. As such a separate |ayer, when the first _
subst r at ®TPRETY QI fascrmphayadibinst aghesive Janer. for exammles when dbe Sreh adhggivie
formed by a plasma CVD net hod having | owsubstrate tenperature (150C or

| over) . VWen sneosposed cfubstheaheplastibondlegivieo (lidti meli bahedve); etheayaoad
provi ded on protective |ayers respectively forned on a plurality of first

substr at @gp ' BY=3 [ ' thin £i j;ce
| ayers can %125 T1(‘8 oU(% %e%é %ﬁk%rﬁg t Fﬂrl%%]}gﬁgérﬁgt%yh&&i%gj@%ﬁﬁ ‘ﬁ?fgkgs&%q{dé) is
carried %Jatté In other words, the first substrate is 8 Septenber 2005 11

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



conpl et el y' or partly renoved by a process including at | east one of the
chem cal process or the nmechanical polishing process. The chem cal process
can be determ ned depending on the material of the first as
described in the step (1). Further, as ;}ge mechani cal poff ?é‘#?ﬁéégéf@gess,
there may be preferably exenplified, wh is called a chem cal and

mechani cal polishing process (CWP). Both the chenical process and the

mechani cfomppictalNi orgpartly cesmovedebyp raepracabs yncleding eldleastt on¢ witthatchemseal
both the processes are carried out at the sane tine or the chem cal

process imop&ﬁfcﬁrta]lalm(amﬁ]ﬁ&aegmﬁghj Igl@rcegshe mechani cal polishing process.
The first substrate nay be conpletely renoved until the protective layer is

exposed, or r n_ext t o hin flrst trate
Ca e gty T Eipical o B Tve e Rl Filindle Pudils Rt e IR
renoved until the protective |ayer is exposed. In at |east one process of
t he chemiS¥apiTpleRedescabed h theslsar(ilg.alFupdier.sis thg mpehanded) pdishing pisess.f or
preventing the entry of processing liquid to the thin filmdevice Ilayer is

pr ef er ablthener maydbd preférablyoukemppigicdphelial isacAbeOh chenoidP dnteneelarnital
which the first substrate and the second substrate are bonded to the upper

and | ower, Oﬁgpfr%ﬁockgseqéﬂpg_ fil mdevice |layer. The sea] part can be forned

of a mat grl a I'nstance, a hot nelt adhesive) having a resistance

elaive 0Lt RhETLERL Bl pcess, M Ll sepdisvey el s pLoviged
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



protective |ayer, the chem cal pr_bcess of the separate |ayer can be
preferably carried out by allowing a chemcal agent to reach the separate

| ayer through a through hole of the first substrate for a m cal
process subsequent to a process for foryfang at | east on%rgg?tgé'bﬁro@% '
mechani cal ly opened on the first substrdate or a hole opened by a chem cal
‘process froma r Si st ning .part for phot ol i t hogr a hy on a rgsist

| ayer wi PHP ﬁﬂﬂ%ﬁh Wyhk thFEFH% PSS qfﬁ@é@ﬁﬂééﬁ apkERan PrePreicapblymariig

carried out. In other words, the third substrate is bonded to the exposed
pr ot ect i vet bugybdowaong & hhemﬁml egthiMe reagietheceperatelayier hhitolaghpath dyglr lestewdd
first substrate through the second adhesive |ayer. As the second adhesive

| ayer, DRI BrsTRubiRHB FGHBEABYY, SXEHRG Lpiﬁ;‘@sé‘guﬁﬁgﬁﬁl‘.m RAp Blokl i ffmfhe o

ul travi ol et curing adhesive.”As the t se nmater

heat resjstant te e ure 0Cis pre eC|f|c ol mde
can be e§’(t i F1ee ea@&?ﬁ?%’ﬁa 88 tﬁé ’é"‘t%ﬁﬁlaglpéé OBE)%Q%{%Yr ate
conposed of pol yet hyI ene terepht haI ate, polyet hyI ene napht hal at e,

pol ybut ya ebrsriteal pphoekafranea reodtopenimgpire fomot /ey hqnhotcs}ut]lbgm@hypm st ne,
pol ypr opyl ene, pol ybutyl ene, polyam de, polyam de imde, polyether ether

ket one, ]@?Wﬁrﬁﬂlﬁrhidﬁ e fiRLYSHheE ikebpired. pol yaryl ate, polysul fone,
pol yphenyl ene sul fide, pol yphenyl ene ether, polyacetal, polynethyl pentene,

Cosin, i au d %ﬁ?‘%ﬁﬂ%“p@ig??ﬁ%rﬁ SRR I R N

pol ybut adi ene, etc. ymer all ol)]/ conposed of these materials, a sinple
s ubst ande 1BEBXRoBdPTe Cﬁfvgrl@)éfa” ayhe pradeelivelaysr gowupd avibletheapatly Temoved

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



si mpl e substance substrate reinforced by a filler such as silica, a

| am nated substrate nmade of the same materials, or a |aminated substrate
including at | east one of them a sinple substance subsgrsgggnﬁ;gpgoég a
nmetallic plate such as stainless steel,_ .alumnum etc, or ceramcs plate
i ncl udi ng as conponents, alum na (A1, 03;53 Silica (Si0l1l), silicon carbide
(Si O, magnesi um oxide (MyO), calciumoxide (CaO, etc or a |am nated

subst r at §Implsl wadistagcatsubsaatt roméonkdttiyemfillEs pech ak syjcaga Ihinenathd sdbstrate
substrate, the sinple substance substrate such as the netallic plate or

the ceramfte &f HeSanid'Bal@Hfaiansinafld iR uFed s Qhdf %E JRLS iRk O

the | am nated substrate including at | east one of the ch a 1 am nat’ed

substrate _can, be nuf act ured by, at. | egst. one of t hod of ondi n

et nod udsHPLErRATacr SELiE et t satitiis e Rual s SPemess Seflen v,

pol ari zation property is not required |like a TFT substrate of a reflecting
type | i qétqdott gereaticspke melydinglas camppliehisghiunemiat{ ALY ),|sdyer (SSUhs sitimoa of
an . organi c el ectrolum nescence display panel, etc., a substrate can be

al so usedasbidaiSI), Ma i a8k (Rigd) NeAkiudX RAREE TN, &td Bl 1BMgARRIUr €
area, for exaf‘il\rrllé)[lsg,tD fro%rn%rgoom terrp(ergat%re tlg lgjgﬁt oqlfo i's a};l)vgalrgﬁtﬁly

reduced : I axi al retching. tho on nuf-act.uri.ng ,a
ol yrer St RBE R ALY o of e BonChiallPoraihe P TRBlaRt i WedhiE
has been already put to practice, there may be exenplified polyethylene
t er epht he GG GshiR{esesh ahéhhaphielhig plate oBdho ceramisstiHpied teabaminatedi s
bonded to the protective |ayer, the protective |layer may be renoved in
order t osubissatenmdeicfhhe Saraa smatsgaorphe paninatedsutaithng if @t dingedvisignthe
protective | ayer can be properly determ ned depending on the rmaterial 14 8

Sept embess ZAAP Such a laminated substrate can be manufactured by at least one of methods
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of a bonding method using an adhesive and a‘heaf 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 di.splay 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°C s épparent'ly reduced by a well-known biaxial stretching
method upon manufacturing a polymer substrate. As materials for which the biaxial
stretching method has be‘en already put to practice, there may be exemplified
po]yethy]e_ne terephthalate and polyethylene naphthalate.

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

may be removed in o;der to ensure a light transmission property. A method for

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



of the protective layer and the |like.. After that, the step (4) is carried
out. I'n other words, the second substrate is separated or renoved. A

nmet hod for separating or renoving the second substrate cg @gm%pﬂﬁ]é y

sel ected depending on the material of tﬂ‘ﬁ first adheswe er or e
second substrate and the | i ke. The second substrate is preferably
separated or renoved | oneri ng the adhesive strength of the first
adhesweolfél}%P“P‘ﬁC‘aE%b@erﬂ@é m)fﬁ?llkeat | east one of a heating process or an
i mrersion process in chemcal liquid. Now, the present invention will be

speci fically deerilaedhbystamyd)of capieddiment sthel Rvdidel 1he seeohil sabstrate is
enbodi nrent will be descri bed Fig. 1 shows a nanuf act ur i ng flowchart of a

thin fil g to the first enbodi nent of the. present
i nventi o%ﬁgﬁ rst P&qﬁé&éq}om in Fig:. 1A, a protective Iayer (for instance

a nol ybdenum thin filmhaving the thickness of 1 mtol 102 was
formed on a fﬁ §?‘3‘h§@t¥§f [SEP/I NGy o7 FRIaYR, ths wficand sm@ymeat:@l tb&vpmef]h’e
t hi ckness of 0.7 nmm) 101 by a sputtering method, and then, a thin film

devi ce | sglecteti0®psndidgponebe Materid]of tht dirpeidiasiee nqbyerihecmmdrsugsﬁetd ype
TFT process as described in, for instance, p.115 to 118 of Li qU| d Crystal

Di spl ay 7#g olirgy 6rﬁ:f'mﬁ§§t1§fé’i’ ??&fel}/% ?‘ﬁgﬁéﬁ’fed Bﬂmaﬂl@{%ﬂb loveilg )

Tosho, 1996). ATF strate manu ture escri

t he S|ze f 100 Sete r 2005 i : .
esIve sireng ?bt% irst ad%eswe layer in accordance with at least one of a

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 the 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



nm X 100 mm As shown in Fig. 1B, the first substrate 101 was heated by a
hot plate 104 set to the tenperature of 80C to 150C to forma first

adhesive layer 105 on the thin filmdevice |ayer 103. TQ%eFfe%%rQﬁﬁBeSi ve
. layer 105 was forned by applying a hot gelt adhesive (for 1nstance,
et hyl ene-vinyl chloride-based adhesive I]| ving the thickness of 0.1 mmto 1

mm on t he thm%l m devi ce Iayg:r, 103. . When a _sheet-li ke hot nelt adhesive
havi ng t HE™ £ t¥hBER. &6 shewnan &g sl Bathe dirstisubsiraiss] (owas baatsd byrehelaplated
thin filmdevice | ayer 103, was obtained the sane result as that when the

hot nel t lddhedite thertesnreeatiee 0f86° @efct B0 “ADitb fohm aBtst adhedidb&sjerd 0fasm the
applied on the thin fil mdevice |ayer 103. Then, as shown in Fig. 1C a

second Suhst figh @18 1PAe (. TROGNRARRRR 1adkr TR YALAHDALALS IV, hBE

t hi ckness of 1 mm was unted on esive layer

to roomtenperature ile EJESSi ng under, trehiress%;e of, for 1instance, 5
X 104 Pa ™G tHECS e (Bt nCGp Shnkcoe1tay! chienda-based mebesivet baungsihte

| ayer 105. In this case, when the second substrate (in this enbodi nent,

t he nol yBdiekness of QdepmlE6l wan detteethin fim doticetdyer d0Besi ve was appl i ed
thereto and the thin film device |ayer 103 side of the first substrate 101

was stuck thenghen atshﬁetsﬁ‘lf@hbteé‘é]ttad’}ﬁ%ivegﬁ\ﬁhg% i 88bss BF aﬁgﬂf"@.é)iaggjﬁl -

1D, the member thus obtained was immerse hydrofl'uoric acid
et chi mg. proRbaBSAaFILed e deaftd tin fuaractiaf et g gl Srenyd Peasve « ne
first substrate (glass substrat e? 101. As aresult, as shown in Fig. IE
the 8 Sefts¥hbas thgoshes the 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



protective |layer 102 was exposed. After the first substrate 101 was
renoved, a product obtained by the etching process which may remain on the
surface of the protective |ayer (nolybdenumthin film :
reiroved by washing with water. Wile tlge concentration %?@%@y%ﬁdggri C
acid may be |ower than the above-described concentration, etching tine and

liquid tenperature are adjusted as regui red. Further, a mechanismfor

agi t at.i ngre{adive Jaer 2k02hwasi eppasedur Aigr tthe first Rubgraleot@k svamgemoved, a
mai ntai ning a prescri bed HF concentration was effective in order to inprove

a uni f opraduyt iobtAhad®yofheetiehing prd@R; whithshawyenihifri ¢h tHd-sudatabf the
substrate 109 nade of polyimde wWth the thickness of 0.25 mmwas stuck to

t he prot i s i

cpoxy 1 bRV E T LR PTG e e SPY M RRG n arél)
bond- qui ck series, etc.). After the second adhesive |layer 108 was .
adequat eWhikatheesagentralionehbydraiiugric agdanapedawer thady e aboyezlestuhed
solution 110 for 3 hours at roomtenperature as shown in Fig. 1G In such
a manner comeptianen] afchidy @inechrdiiquidhempertireagbadivsed aysrquidkdds Buothdiat -

t he adhesi ve strength was adequately |l ower than that of the second

adhesi ve, | ' Resi a- 1 ME- en &
adnesi ver 0BT 7 FRARIaCend e RO 1ERIA (RREE (B SRUNE prtpes b
adhesi vgi)n 105.i.s | ower tha g]g:gt of the second adhesive | ayer (here, the
epoxy rPAINIBILRY aaHFFéQ]\lPé;] COPEMERIBh VA BREFRY & 1 HILET 10 HERRSNG ienum
pl ate) 106 can be separated only by nechanically peeling w thout weakeni ng
t he adhesaivamsity émglaneaff attleng. Sept enber 2005 17
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



first adhesive |layer 105 by i mersing the nmenber thus obtained in a

chem cal agent or applying heat or light thereto. This may be adapted to
the foll owi ng enbodi nents. Finally, as shown in Fig. 1H, j f-or med
by, for instance, a cutter knife betwe the thin film%gs %}SE??}@P 103
and the hot nelt adhesive |ayer of the rst adhesive |ayer 105 so that
the second substrate 106 and the first adhesive |ayer 105 .-were | ‘
mechani cdlsadhgsivetayar 105 bytimmensing thel meaber thud ehlametod behamikphageie of
the slit as a starting point. In accordance with these processes, the thin

film deVio@%]fggMﬁ%héQBoﬂ\]@ght therds.§ Thisafapbe hiigptelits theflkdw et pedinionitdde

substrate) hus, there was obtained a structure as shown in Fig. 11

that the thinyfj A - t -1 hi 109
through the probtiviserr Ll R, 18) 498 LECARIAOn IRy ihithb e, HiuRet fhe
menber thus obtained was heated by a hot plate 201 set to terrpe‘r}ﬁturf_ of
80C wi t h&atwesmthesig filme devlssdryen1@handdbe it melt adhssivadayeionhthentipst
2A to |ower the adhesive strength of a first adhesive | ayer 202 conposed

of the hatihesilt laypdheas setiantharatvad wdksintepbed and fhé Bestfddirsiadagsi Y85
| ayer 202 while the first adhesive |ayer 202 was allowed to remaln on both

t he side I il i : : :

(ol ybdoniay Ziisiplbelly ShiRte o E i TintI0u B IARE By RRkGAL fsc of he

i mersed j.n aceton solution 205 as shown in Fig. 2B to renove the residue
206 of FHEAHBSIATEPE PR#Hesi ve so that the structure the same as that shown
in Fig. 11 could be also obtained. Further, as shown in Fig. 3, even when
a devi ce prot Ectdocerdancer wi0P tieseppeeds&sSdpt ethierfil200fevige 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



of an acrylic resin and having the thickness of 1 mto 20 m was forned
before a hot nelt adhesive was applied to a thin fil mdevice |ayer 301,

t he processes shown in the above-described Figs. |Ato 44 ptaéPQPQOO%B coul d
be |ikew se carried out. In this case, t may be advant ageous

anticipated that the diffusion of |rrpur1$|es to the thin film deV| ce Iayer
fromthe hot nelt adhesive is suppressed. However, since a transfer

process afenrdiyig resintand lavesgtie thickmess oh 1 ywas t@aﬁr@imdvasdmmed hbfore a200C at
the highest, the diffusion of inpurities fromthe hot nelt adhesive did

not seri ?1’1’65}{‘ Ydhl§v & a@rag‘[:)ﬁe& td & thif ARG rdte¥l_g_f]:ﬁhﬂcr ﬁOP hﬁiﬁ‘?r@ce%@&téh‘bbgﬁ in the

structuré o anncann fype top gateT e ‘polyimde s ate

manuf act uy ed ccordl he first t he vention.
As shown? ﬂV‘F—‘ §SCIAb ec{;gl Iyu%éé fqﬁc{]%ﬁiﬁ O‘f h.IBEhlés“saS‘&f

0.25 mm a nol ybdenum | ayer 403 havi ng the t hi ckness of 500 nm and an

el ect ri c#tlmay hew dantapcoaybr adticipaedahef thendiSuSion aff enpwiities tohidhetthin kils s
of 500 nmformed by a plasnma CVD nethod or a |am nated body of an Si QO

| ayer anqe@ﬁeﬁ?g% nf@g&;g}g@@& mhaf %ﬁﬂeglbéqg%gﬁme@xmwém adhesh Yakeerer

402. A polysi nl serving as annel formng area is forned
ol yai 1 BbtFeRaybrerdioe tnce TRsil iypaoabpeesalec b RoAREH 200064t thene
si des thereof. As descri bed above, an active area has an LDD (Lightly Doped
Drai n) shighesiirtbe fdiffuseki of lmpurghﬁsof\rosm dhe hnirmeHt adlmspa disl sotiseromslyow
OFF-state current. The po]ysilicon | ayers 405,406 and 407 were
manuf act ggedlordle SUFRT3ropeAGr 8 Septenber 2005 19
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




|

t hat anor phous silicon layers with the thickness of 30 nmto 100 nm whi ch

were made to grow by the plasma CVD nethod were irradiated with an XeC
exci ner | aser pulse having the wavel ength of 308 nm ol EgR-aB8r 2005
recrystallized. A gate insulating film 408 conposed of an %{)}% ?%yer f or med
by the plasma CVD nethod or a | am nate@body conposed of an Si O |ayer and

‘an SINX layer is fornmed so as to cover the polysilicon |ayers 405 to 407

t her ewi t that aln@pheueibicon falers Wil thetschhesswBO0enuo1 06 ne wibch tket aride
Further, a passivation film410 conposed of an SiO |ayer fornmed by the

pl asma Qv Ry o) ' ReTatel ' AVEeR
Si NX | ayer~is Pg?hrre%] aggiag(g‘/g‘;ﬁq gglver %é%ﬁggat%gt%ﬁgwgéta?(%gbg%é]ﬁezr%%ﬁlg H].%@A
source-e]l ectrode 411 _and, a _drain el egctrode, 412 e of alum num and
connect eﬁﬂ‘fle}gﬂﬂewe;@}afb@é%%ay@r @Ojt%] AT GCEY I.Ze$hen, on an upper nost
| ayer, a passivation film 413 made of an acrylic resin with the thickness
of 1 pmto 3Angits iisulakdg 408 cohpesed chan &0etdyeriformbdiyethegilasma and
after the transfer of the n channel type TFT having the secti onal '

struct Ur@\ﬂﬁ%‘@fﬁbﬂ dt &1aftif18q 'B%_‘agf @&hﬂaﬁhcﬁ?ﬁﬁ i@ E%réroaﬁci1§ﬁf§i]|§1§tla¥egris

enbodi nent of the present invention In a chan | engt

i nstance,_ 10 and a channel .wi.dth i.s, for..ns e, 20.j. As sho in -
H o, " eCtora e S0k Sat e patifisgn 1 e oSy AT h el At FEoUaRE hge
VCs is changed within a range of -10V to +15V, drain current |DS

char act 402 tmede apfe mnlpbdensn IsyformabiMasonhatacther, stpassjvatidmokidm HiBes
show characteristics before a transfer, that is, characteristics on a

g{gg;zg%ﬁpaﬁ@j éhgh 8iQ01dyer Fbiged BYWhe PadAs (CVDShio @bt §laRitht&EBbaFDer
.. 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 -
gccording 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



transfer. However, such a characteristic change as to cause a problemin a

circurt operation was not seen. Now, a second enbodi nent will be descri bed
bel ow. Fig. 6 shows a sectional structure of an n channgk p m gat e

o . "ﬁ epiéhBePHdso™m 9
TFTon a pol yi m de substrate nmanufactur according to the éecond :

enbodi nent of the present invention. A4olyimde substrate having the .
t hi ckness of 0.25 mmis designated by a reference nuneral 601 shown in '
Fig. 6. tangpoxHadbtesi sech aydraragedese ghangdabyo aansd ermobemuner aragd2. A

construction shown in Fig. 6 is different fromthat of the first enbodi nent

from t heoydrauBRivs Adiakes M0l ybdenum gate 605 is forned on an electric
insulating layer 604 with the thickness of 500 nm conposed of an Si Q

I f d I VD, net hod | ai nated b i ncl udi i O
er o BORRREGRRT MBS Res OB oA A Pl O
the thickness of 500 nm A gate insulating film 606 conposed of an Si Q

| ayer orstaidture efaneuchaaay! typel hodiong gate 187 Oon alpaywim idedubsir8edanufgeniedind
polysilicon |ayers 607, 608 and 609 are fornmed thereon. The polysilicon

layer 6QicefliNg %o Bt stcellarvnshodifiont Y 1R ﬁﬁs@aﬁl@knhénﬁ@h%breyihﬁ@e GiPReFate par t
of the nol ybdehum gate 605. The polysilicon |ayers 608 de of n' type dope

areas ane . f d..t:hr.ough olysilicon lavers 609 nade of ype

areas actigth T MRS AEs B S s BB T eI LR RS

stopper SiO_ | ayer 610 for rotecting a channel upon inplanting n type :

phosphorftig- okt EBOX b AdRREIVE fr)aids desigpaeddya refgyencesnomerl S82% - al i gnment

by an exposure fromthe back surface side of the substrate (lower part in

Fig. 6) cannadA cohastpecticn siecvdua Fig. 6He dffSent gobperh20685h2 first embodiment
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 SiO, 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
nsulating film 606 composed of an' Si0, layer or a Jaminated body including an SiO,
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 layers 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



presence of the nol ybdenum | ayer 603. Thus, a pattern was fornmed by an
ordi nary photolithography through an exposure from an upper part in Fig.
6. Further, a passivation film 611 conposed of an SiQ 83? tefnBE sby the
pl'asma CVD nethod or a | am nated body ‘PCl udi ng an S| 0] &g/er an an Si NX
layer is formed. A source electrode 612" and a drain el ectrode.613 made of.
al um num respectively connected to the polysilicon |ayers 608 are forned
on the passiensticgrihé mohybdenumtener 6@3.pAbesvaptibernt whsd@psechby@ncirdinary
acrylic resin and having the thickness of 1 mto 3 [cmis formed on an

Upper S bR RhoEHy (Brotl th eRBeSlreTRim vhllprite pdeseTiped, Fig. 7 shous a

sectional structu of an n chahnel type to TFT on a plastic
substrate nan tured in with odi t ..of +t he
resent tnventt r&spaéﬁafvaﬂ’%eﬁrl @ff%omBﬂSﬂﬁ%%fgﬁ“ i SIS SEPL ¥R ng

the thickness of 0. mm are fornmed a nol ybdenum | ayer 703 having the
t hi cknes§ 9P m@@oﬁmrandnnnateéll@dyrmdmin@ﬂ i(hJayeayped apda N daypss e torafedan
SiO layer forned by the plasna CVD nethod or a | am nated body i ncl uding

an Si O layeircandea@rodd WX2|A)EhA driinOslgbréde 63BOMYdE @Fidlumeiesi epéawety 702.
On the electric insulating |layer 704, an alum num termnal 705 connect ed

| ayer 7osne pE gy itob Tt PRRar bt n (B iR EREL Y, BB 7O

including a polysilicon channel 706 as described in Fig. 4. The third
enbodi neaPassvaiien lwnkl4 madetafanfdarghic ersbv andbaving dmthickness efvppimto 3 hat
a contact hole is fornmed and the alum numtermnal 705 is provided on 8
Sept e”beﬁmzﬁ%n%%d on an uppermost layer.

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 Si0, Jayer 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



the electric insulating | ayer 704. For instance, this termnal is connected
to a ground potential so that the potential of the polysilicon channel 706
in the polyimde substrate 701 side can be fixed. As a g

potential in the channel hardly receiv the influence o an r|c ‘
field fromperipheral wirings or devices; so that characterlstlcs mere
stabilized irrespective of the patterns of arranged circuits. That is,

back chdrngecigicfiastlahmg lemrs'i‘(kﬁd]: agingtagice oldis tesmynaluigsoesedead (o A gaound

sem conductor device having a TFT el enent bonded onto a plastic substrate

by an eppesaenh@’p‘scnrhla@ﬁﬁ%cﬁéﬁﬁﬁlmh@ﬁol}d@ﬁlddﬂ@ameﬂmm thegontimiée sebstrate
structure in which conductive thin filmcapable of an electric field.

Subst rat LR BT HEPERE vane 0 oo Efffn B BpTPE PRUIERRAR P

structure in putting to practical use a nethod for _manufacturing a th|n
film devirdlenge whan klactc figll Gpanperiphesak wiingserrdsy 1645, M@labﬂ?ﬁ?ﬁ@ﬂﬁl%
substrate froma glass substrate by a twice transferring nethod. Now, a

fourth epieedisiilizvd litrebsedRecsT BiRd phiten1Rf 6f biraggtd dicests. 8Fhani, &1Back n
the fourth enbodi nent as shown in F| g. 8A a nol ybdenum | ayer 802 a

devi ce léﬁla PR IOUP;’%L ] Bg?f%(gtbvqu?;gpﬁp%r%?d a nol ybdenum pl ate 805

are Iamna ed nagass S | uoric acid resistant
seals 806 are fornmed, on the SI de surfaces them The foanrth errqul ment
rﬁﬂéﬂe

i s different Fr@nfemicopdustoreAeaas Maving ro WEBWPONAED tHHP AfRIESUE he
nol ybdenum pl ate 805 is bonded to the device | ayer 803, outer peripheral

end par tﬁab@tmtesbﬁlaﬁdpbxytrhsankbaiedfaﬁhmve oathalikeas demtbesieeéaloyemstrmuee of a
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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 the fourth embodiment as shown mn Flg 8A, a monbdenum layer 802, a
device ]ayer 803, a hot melt adhesive layer 804 and a molybdenum 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 melt adhesive as
shown in Fig. 8A, before the first substrate (glass substrate) shown in
Fig. 1D of the first enbodinent is etched. In such a st shown
in Fig. 8B, the entry of hydrofluoric Qgrd 807 fronrendiggégéﬁgugiﬁb t he
etching process of the glass substrate 01 could be effectively assuredly
prevented by the hydrofluoric acid resistant seals 806. Now, a fifth
embodi mericsin having adydrofiveric 15d resigrpengpchasr e melhadlesos asshowrnia Higs t h
enbodi nent, as shown in Fig. 9A, a nolybdenum | ayer 902, a device |ayer

903, a h@Amdeforeditasifist lsapetrat8 0y lasy sabsmhneh dgionm nhaF% 90b afethe first
sequentially lamnated froma |ower |ayer on"a glass substrate 901. Seal S

908 are f S d rf f t S f her

t he fourt%ggn%ng&rreinst g;fcrh% tm%ﬁ\t}}rle%/\ggrrun Jr%’nagrgﬁh F] é? {h% gﬁlt&%

peri pher al H parts are formed fromthe | ower surface of the g

subst r at é])@b@ Hene ﬁ@dr&Qﬁeﬁromﬁﬂdemmurﬁm@ihﬁﬁtybm@pﬁrsarféhegd)@ss sabstgﬁiam
in Fig. 9A Thus, as shown in Fig. 9B, the entry of hydrofluoric acid 906

during arB(Htﬁcku]dQ}epdf@&ﬁﬁ&lﬁﬁsﬁu@edly preventad byr el dofuerit adidjesidtentsealss
908. In this case, as showmn in Fig. 9C, after the glass substrate 901 is

etched, tdg seal parts 908 fornmed in the outer peripheries are
mechani cally cut at positions shomm by arrow narks 907 and a structure in

dnesi ve. | ayer et A HRECRINGHONAL RS fravibabbY selesting 40 g3 9A o OD- In
| am nated fromthe | ower |ayer was obtai ned, as shown in Frg 9D Processes

after a %SﬁﬁﬂBmmbodﬁﬂaﬁ 24 shown in Fig. 9A, a mo]ybdenum layer 902, a device layer

903, a hot melt adhesive Jayer 904 and a molybdenum plate 905 are sequentlally

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 pcrjpﬁeral 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, a process for sticking the |amnated structure thus
obtained to a polyinde 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 | am nated body obtained by sequentially |am nating a nolybdenum
thin film 1002, a device layer 1005, a hot nelt adhesive 1006, a

mol ybdendexipracessi 0od isrriproopss fessticking thelamoaated sHugturewsws phipared fosa
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%£§%&§?%?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 .1
| am nat e?@é@%’ @Q%@ﬁ@%&n{:ﬁ}g@er a%glﬁgréggxgs{_t%@%gp?gg{%]?al?’ ﬁetrrr1 0e 4
was nechani cal |y peeled off, the a_ultraviolet curin dhesive 1007
degassedS HIDSEEAHN Facing 5o L9k 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 srehspsoeimenpisl ditfardm deime tbahst eatte dioeat wi 3 poimief 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 nmanner, the isopropyl al cohol 1009 |nfgg%5@%ﬁgr2 ~the
hot nelt adhesive 1006 so that the ad ive strength of the

adhesi ve 1006 was adequately | ower tha hat of the ultraviolet curlng
‘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 |ayelSub9&ﬁJe\ﬁ$]fye aNBRBaH HRIFY. 16€pHeaagdnhicdnbde 1By bbRihal aras1005
by maki ng use of sl'it as a starti ng point. In accordance with the

Fr anspar SUPBSH BLAGERERD olsiof S0 FosBUR bt tRe b {}?@Zﬂﬁ%{sii’lnc%‘%h%e
-adhesive 1007 so. that a light transmtting active matrix type driving
-subst r at E3ET, thﬁm@pa@w}raéaohqﬂu 190%nfikneed 1ntodbe tiobmalt adhesiyal QOGS0 that n

channel type top gate TFT on a transparent polycarbonate substrate

~manuf act thieestirs bty sdidhgth of thechstinsth adhibgide 1606 wasfadefeatehekendr thay tntt oén.
As shown in Fig. 11, on a transparent polycarbonate substrate 1101 with the

t hi cknes eoﬁltﬁv?%% ségbﬁgég%ggmsul ating layer 1103 conposed of an Si O

| ayer WI the nm formed by the pI asrra CVvD nmet hod or a
| am nat ed body, i nclu n a r.apnd an Si N hr ou
ultraviol et ¢ pppgas g EQ ysgébst : m]@grface {)etwee% the Hevzce

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 formed thereon. That is,
the polysilicon |ayer 1104 serves as a channel formng area and the
polysilicon layers 1105 as n' type dope areas are forne si des
t her eof through the polysilicon |ayer 106 as n- type gg%émggégé&ﬂ?
Further, a gate insulating film 1107 c osed of an Si02 |ayer forned by
the plas CVvD. nethaod or a | am nated body including an SiO |ayer and an
Si Nx |ayefﬁ]?sand dokealiger laysrs| WiHe ddfSg dtld61 assioened thergonn That iatide
insulating film 1107 in the upper part of the polysilicon layer 1104. A

passi vat ipmdydilitom In}@91 tohgeesechsef chaRnd fo2mih@yesa ahdrt e pobysili dva layesrie 05VD
nmet hod or a | am nated body including an Si(:, layer ahd an SiNx |ayer is

formed s r i t o
passi vat i 1Y PerdbBoreat R rUaRET dTpBRl hogifs (Rt thibne e tiysiticon, |
made of .al um'_nUg and respectively connected to the polysilicon tayers 1105
are for nslers UG s i e deRe PPer . a passivation film 1112 nade of an

acrylic resin and having the thickness 1 mto 3 mis forned. Fig. 12 shows

a sectional ‘stundienregate iasulatispdiinel 10 pempottdof gatSiOLFdyarfoamed by the
transparent pol ycarbonate substrate forned according to the sixth

pol yoar borars: U IRAFRE Dl g MR A loof O NI ATS Ogoycandth SIRIORR]

pol ycarbonat e substrate Vi ol et
of an’s, B RATHYPACR ek bUE BTobine amibb ALy SRS ALRETCD
nmet hod or a | am nated body including an SiO |ayer and an SiN. 8 Septenber
2005 27 upper part ofthe po]ysi}/icon 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 SiO layer forned by the.. pl CVvD et hod qr.a,l am nated bho

e ud ng-an ShaaTE Sy il BRI comparty 6F S ink e R £, S matatbd hady,
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 andgatm\zmmfwm!a%tqgﬁﬁ?siﬂic@méﬁa@ 12061 320901 208 Wre FoRRYENTThe
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 ewpoi nt that the separate | ayer 1302 conposed of SiQ2 which is fornmed by
the plasma CVD nethod at the substrate tenperature of 150C and whose
etching rate after the conpletion of TFT processes is hyj f the
gl ass substrate 1301 is forned to have the thickness o;g%%)génﬂir’ngﬁzkp er the
separate |l ayer 1302 was formed, the rml%ﬂbdenumthi n film21303 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 mtgldniA ORA) nfRRb &8 tROsitigrNaekmperdiafco 50 € Mldawhosti@ehimt aitd 301.
On the photoresist 1307, holes 1311 having the dianeter of 10 . m "whose

arrangenepnt i.n plane were matically . .sho ingsFig. .13B r ed
engt i Sen it BPAPTIGEOAT T Persesor ahigry et drdhels i tBhl PRI
square) by exposure and devel opnment processes. Then, as shown in Fig. 13C
an et chi her wekavende theknesslobGO0 byn.i nersing the | anmi nated body thus
formed in hydrofluoric acid (HF) 1308 having wei ght concentration of 50 %

to 60 %to fopmdrinosaghrielifperlBAR Was sorsed, thopaiyvBdiueh a8a filgD303 aid
1301 as shown in a sectional” structure of Filg. 13D. The above-descri bed

et chi ng progess S C jed o by rsing . ubs | ed
fo the. B5o0Ense dalusTid FreaBripambel BBTI(E 2opOfeRinThisat HabRgaF wahdE oy
concentration of 50 %to 60 %at roomtenperature for 3.5 hours. The

i ncr easetheretg tiengh the hohanelbrdbesive 4 30fanghe gemesmannehas that e gistess
was omtted in the drawings. Then, Fig. 13E shows a state after:-the

hydr of | ueimbedafést. 15308 theaehephbioeesistSAURNRARhS(8k2&s of 1 pm to 2 um 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 prﬁgress 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 SiO . I'n 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. Consequently as shown in Fig.

13F, t he Sgpaists leypsl 302 congusedat SiOpalmthis crse iRt heotupsHaKUSMPERHIG | | m
1303. A nmerit of this enbodinment resides in a point that since the anpount

of et chi Reasdbwidaehakass cLhnt thatserutfift wa ren%h-,eﬂehmg gwed indraasesHdktimest he
first enbodinent, the consunption of the hydrofluoric acid 1308 is | ow and

t he anou i gui . | 108G ; B S S|

ext ool 3 P 2B e S OB Rl 0 p Ay B iR R een
Figs. 14A to 14F. _In the eighth enbodi nent f shown in_a sectional view
of Fig. imsepamiglayent30z @Wq gre glagp sqbﬁg,atf'oih?’ﬁ 4o advanemthereehingpyocess,
separate |ayer 1402, a nol ybdenumthin film 1403, a device |ayer 1404, a

hot el t sadmmmpimam@l 130Pwiagkdaipieteh ineovddiditecore lanu Clonseduently,
| am nated froma [ower layer. On the back surface of the glass substrate

1401, 1 i ! 1 i
coya Eﬁéw{? ﬁf] gfi ; gﬁ)ﬁn,et?i]%eglgg %@tra@ﬁ% %ﬁ?eﬁﬁﬁaﬁ@t} the nfi1{b&fith

fromthe seven odi romthe v e counter” bores 1407
are forngd the back surface of the glass. substrate 1401 havjng the
i cknes BIBIE: $50n ATHETE o8 fhis R BTG IF D it Gl I HRE QBN of
0.4 mmat pitches of 5 nmby using, for exanple, a dianond drill and the
| ami nat edf roching hofs teoghasd substmateed $6d isnettyeinelyt dowec tham dhatHef thad®ss
Sept enber 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 The separ at 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 layer 14Q2 was.conpl.etely
r emoved BIBE vHED! RoReHTH ORI Thihielo Sioh etelsss %l&@“’raiﬂf for dfhent .
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 glass sUbsLLA K ﬁﬁg%ﬂg}?t}ﬁ%&ﬁ%%ﬁ tlh{:}%}lﬁs LhasrdibauoofadvRRedd froin

enbodi nent, t'he consunpt c acid 1408 is low and the

Tow. | n BRESBRGRORTER U e TadttbIaR G s AL 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

"o er 1 nepugning Samegaepengginal o it AniiRe SR ene S A TR T B e
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 mto 1 mand a first device |layer 1503 nmade of a | ow
tenperature polysilicon device were sequentially laninated 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?%nbg???on?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 thivknesasfshdvwaim to Hi gm BEnd, atfies elavice depircES03venzdanot andew,
heated by a hot plate 1507 set to the tenperature of 80 to 150C and a hot

melt adhesi Loael udiing: - Vi l: or.i :
component:aher o ol SR dBFicEyybre SERI Ay JRRANESS BPRANTRRNAS & hat
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 otherw thout generating any

probl em tHicknessasf §.Aawm,ianmbiybdehmi; thinnfilny 1665umdod st @ntbdS vt 14y ertis 06
t hi ckness of 1 mm was nounted on the hot nelt adhesive 1508, cooled to room

t enper at Y.Lja W CHL%H RS K # thBSL R0
Then, as -s{dgw 4"33’?9:"8‘9‘ 1 ,E%Eé]\gfa pyren& ?\‘gg %g&gg%&? Aggﬂ%yogﬁaﬁﬁgﬁi ﬁr}rr%r g‘}ed in
hydr of | uori c aci MHF) 1510 ha%i ng weight concentration of 50 %to 60 %to
etch t he TNRCE a8 thaqfthe dirgtembadinemo, " at  room tenperature for 3.5 hours
and conpletely remove the glass substrates. As a result, as shown in Fig.
1SF, the nol ydtenuas shiwn fin Figs 1580 2hesedtvid 06vives sveas poseged Awcadtrbbm a botFi g.
'1SG an epoxy resin adhesive 1511 was applied to the surfaces 8 Septenber
2005 32 plate 1507 set to the temperature of 80 to 150°C and 2 hot melt adhesive 1508
P , p
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 tiwl tweldavicaseard 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 eppersatlurschROky§) ddetont irdlirgfideini& Tha@net AeleydEiaevs1 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 forming 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 inggl ating film 16028 gg&r}%@géﬂd 01|E an
SiO l|ayer forned by the plasnma CVD net’Hod or a | am nated body including an
Si @2 layer and an SiNX | ayer so as to cover the polysilicon |ayers 1605 to
1607 therew t P thef oleatde insubatingh trorenrh6§ds @ pagsilicon fayerd 608 rserniaggs a
insulating film 1608 in the upper part of the polysilicon |ayer 1605. A

passi vat tRihifel Foinm @Qwﬁféd%%gblg%ﬁg%wrs%om PYypdiopd amas afd/D

nmet hod or a | am nat ed body i ncl udi | ayer and an Si | ayer 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 1 mto 3 pan is forned. 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 fi It%%%)f}fg?ﬁcg nﬁ&b%'s (nggto ?F %ef%%@hgﬁis rf%ﬁ% éﬂ’g]%ryoﬂrcﬁ%%gg%o]tﬁh@@s]%des
above the gate el ectrode 1615 and__a drain el ectrode 1619 and g sour %
el ect r odormsgonhegate weutasingfd 160 pethg ugper paret thepgysiieon &Bﬁral@ -
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 Theysr i ght
hal f part in the drawi ng shows the am:lgﬁﬁghous silicon TF#.sglftﬁ#'Pﬁrei@mr phous
silicon TFT, on the glass substrate, nol ybdenum | ayer 1613 and t he
electric |nsul ating layer 1614 conposed of an SiO layer with the thickness
of 500 nmor dnlBig. nkf,ethebbafy Hahtipadi iy thardiswdg |dipars skl low Simperaiyrer

are formed. Then, in accordance with processes described in, for exanple,

P. 34 topd ﬁzs@lfzc&] WgﬁfeTBFTTHh@'s'é@e@idﬁ%%‘lm@iﬁl@'1§Mhe@%®i}6\ﬁ§ﬂh:{tgoi(wfd fitqan by
Yasoji Souzuki, published by The N kkan Kogyo Shi nmbun Ltd 1998), the gate

ol oot 00 e DR SR R b bAS Bouh B B LR O gl e M,

passivation film 1621 and the acrylic resin passivation Iayer 1622 are
formed. Whering shpvaile amonpleens: ¢ilicoe Oy ilnithe amerphoas silieon TFH ewghet he
epoxy resin adhesive |ayer 1612 by the sanme transfer processes as those of

the firsulRIRedLITRR, (he nodlyBiBntMelayEf 161 8rad SRoMRcirit fistlatify JaAfkr dbldhe
above transfer processes, on a part "between a | ow tenperature polysilicon

The oot b cfihoR 2FRh BB eL Wi e e e shORIR PGl Mled Body HicTRind,

t he wel | WN “passivate Wrin 'ow resrs
such as alum num al um numS|I|con al l oys, .etc. were arranged as requi red.

Now, a t@RtHCanBBen ABdanpbilY baeaéé%ipm@ﬂ byl heélr,énraq?gr@@qe. yith ﬁocﬁf’ifs 17

shows a sectional structure of a display part (pixel part) of a plastic
subst r at desaftieelc in,nfpr8e SappleniPer3L0ORB636f A Manual for Liquid Crystal Display

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 pﬁrt betwef;n a low temperature
polysilicon TFT area and aﬁ 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 einbodiment will be described by refer_ring 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 part according to the present invention,
firstly was nmanufactured in accordance with the first i t he
present invention, a TFT 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 pangéaceoniing dapbe dandf embodingent| giydhe PIESeH t he
t hi ckness of 500 nmor a | am nated body including an SiQ2, |ayer and an

Si NX | aygfiverdifyh.t enperature polysilicon top gates TFT 1705, a |ight
scattered | ayer 1706 conposed of a resin layer having irregularities of 1

mto 2 pm pixel,electrode 70%7. ¢ . bl v eg i j i tihe

t hi ckness of Béh%ﬁdsPE)ayslbad% ?1?1%%" e @%gﬁiﬁ%‘)’élefﬁ’%?‘a"’énf‘a%’?’o‘*n’a%ﬂaﬁ}]?%@m% th
the thickness of 50 nmto 150 nm are sequentially | am nated fﬁgﬁ]mg | ower

| ayer. Bén@ceorlanesveitle ihg fisseargbodmee 0l ihe preseRt WYERHPBN2 th 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

panel MRS AfihUh Ao RRERSay N T708 Wil #d Mlckhed o860 A ifbBEN Alegdiibed

before the transfer yg)r ocess, € sane processes as those of
AR e i rer e TP P S
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 common electrode 1713 conposed of indiumtin oxide (In, A8 + SbhO'
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 iﬂ“ﬂlm?ﬁﬁh rgﬁ"t?g]t g‘r}’ p%rﬂg'ﬁ@?%gp gaFth s‘nséﬁF%"gﬂpﬁe oBithi n a
structure in which a twisted nematic (TN) type liquid crystal 1716 is

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

19 show "sﬁﬁst?dt@‘l@% g%gf%@idf%%af)ﬁ chkﬁSﬁIt&S BlternnY2IE i9Audith SolroSLsEd,

expl ai ni ng vi ew by a sectional structure of a display part (pixel
rr st y, BRI ABIPING, B Gvereos v chelRaett GiF SiPkres BEi7 4l ALUNGod -
structure, afer a protective |layer (for instance, a nolybdenum (M) thin
fil m havehgti®dselitiéntmnpa@@boBindium tin oxide (In,0, + 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 pmto 1 pni) 1802 was forned by a spattering nethod on
a glass substrate 1801 with the thickness of 0.7 nm that an electric
insulating | ayer 1803 conposed of an Si 2l ayer with the f 500
nmor a |am nated body including an Si | ayer and an S?ﬁxbﬁ%g'gglrsﬁgds
tenperature polysilicon bottomgates TFTF 1804, 'a color filter pattern 1805
including color filters of red (R), green (G and blue (B), a passivation
film 1806hethipssd off0. bpnacs ¥jim) 1862 wazrddrhed iyg spetetringoketssl of a Flgs to
3 pm and pi xel el ectrodes 1807 conposed of the ITO having the thickness of

100 %Qbs%gagﬁrl@ﬁr@ ﬁ%@“r‘.@f%ﬁﬂe&oo{t 0 hmyﬁ’f%romr%% e ﬁ%}:)’zﬁiﬂ Rl . li% om

gat es TF am na sequent’i a ower aye

that, square po ped spacer patterns 1 havi ng_one s and
hei ght ofCBIPSS f@ fQﬁ@)ﬁ%rdNrthtﬁeﬂurlprjrﬁﬁ-O?gﬁﬁélmpr A@ﬂ%ﬁg@&*eﬁ

M patterns) on the pixel electrodes 1807 at the rate of one for 6 pi er s

by a l|itbogi@phayer anthodiN] heyer, weyparatiee polgsitiadbn bottbir gmsmvﬂswm he
thi ckness of 50 nmto 1500 nmwas formed by applying it by a screen

printing t

fesi gnat sol et e 1800 TR it BtcroP Al ER) sBeci () 54 bl (Be2 s
given to the polyj orlentatlonfllm 1809b the wel | -kn

process pﬁsstlrpéquﬁfﬁid rréﬁarh%ﬁwhaé%w.an& w%&&fstli éﬁrfs EEu he
TFT substrate was transferred to a transparent pol yether sul fone (PES)
substrat & 1348 ahapixd elé@rddvscl8iTsco é&d?ofﬁﬁhtlmllﬂzbn?thd thickriegt f 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}])crﬁ%rg %%mmgod: 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 nm a common

el ectrode 1813 having the thickness of 100 nm and nade d a
pol yimide orientation film 1814 with tsté\eht hi ckness of 5§geértgﬁbg%@nm wer e
sequentially | am nated under processes ose substrate tenper ature is 150C
or lower. As the PES substrate 1812, was used a substrate havini

mul ti-layer sThemtwaspioduicedieguaioer aulgﬁmtehhramgra Soveposdbatopn atranaerrwl c
resin and an inorganic |ayer conposed of Silty , SiO etc. and having a

barrier pEaY&Qhsh8kolEEl i heltBikineadbf B miha Subfhoacieomdet 181 Thavingr

substrate t hus manuf actured vvere superposed one upon anot her and an outer
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firstly different fromthe srxth enbodi nent from t he viewpoi nt that the
col or fimidrthedhmknes0sf 50 dinmie 15§ niowese sequemaalboiamimated pRASTRIOCES e s
formed in the TFT substrate side. Thus, the superposed margin of the

counter u&@@ékﬁ@tﬁt@f@n?&%hﬁﬂs §5@‘5(Croﬁlll@wleﬁ Ad\Be PEGebsirytel I8d2s asmdisedhi s
constitutes a |large it when a high definition color LCD panel is

cont r act  SrCwre e e BeLefbfaetWARORE fro BTG Ar ol APICTRRR e AR of an,
Tt el | yA<Taia Testo sabatlgcesae st eRPeSr ol & Der i 75 124 DRV RN K HGs e
of the glass substrates. The el eventh enbodi nent is secondl y 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 definition color LCD panel is manufactured from the plastic
substrate, because the expansion and contraction of the plastic substrate may not be
uniform in the substrates or between the substrates when the plastic substrates are
superposed 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



a point of viewthat the polyimde orientation filmis sintered and rubbed
before the transfer process. Accordingly, the same processes for the

exi sting glass substrate nay be enployed and the processesahBeCAlos ed out
nore easily than the nmethod in which t sintering and rubbrng processes
are carried out after the transfer process is performed on the plastic
substrate having no heat resistance nor rigidity. The eleventh enﬁ;dl nt

i s thirdlaypeint pgmw thatdhe polyimiige brisptsdionnighm 1§ ﬁ@ﬁereﬂ radgpabed bs r@égg

| ayers 1808 are formed on the uppernost |ayer of the TFT substrate.

Accor di ngtahsfex f}fr@mr AdeDRlihylys Bt Samdmoeedsee feahedxytinpqlhsssubisakteafiay he
aggregati on spacers than a conventional scattering system so that a

Pha sl o eimbBy ElaBR b D frodeb @it Yatied 06 PigPe EEHPUIR, (hEMFEMbHH wiHleh

t he gl as m na afal ure
that the part having no spacer |s | oosened to aIIowthe pi xel el ectrodes

1807 to dRersintariag eiek ublng oprosetsehiaTh Garacd It ﬁiereﬂz@ctrraa T IFPEess
when the spacers are fornmed with high density in the vicinity of a liquid

crystal penfoesicdam herplastiiasutiiaray Bandng ¢ ieeat abdistaace noarigidioy.d cryst al
injection process that a .liquid crystal cannot be injected, since the

liquid crysta { B d
L0 TS R S AR BRI CUTBRAT IR R ERIRGIRelL
obt ai ned according to.the facturi ng net hod as escr (o] can be
or of er abf§e SRAAT BEGIMIAYfas BO0F yiedarmed op Iﬂ&fi/“BB‘Ffé‘PO%? o5 &% VBT SR ype
driving substrate of an organic el ectrolum nescence di splay panel. For
i nst ance Actoedingl},agpaceradepsitalcan &elmos: ihoreasdd faritmout heisknofithe iaggregetipBe as
the active matrix type driving substrate and the counter substrate having
a transpafefhcdro MR 088y Bn26RAICHRBEriABAT s, 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



filmfornmed on a light transmtting type plastic substrate, a non-glass
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 ectro]um nescence |l 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 iisbstabh a el RS sub i de SrRd S bl R Bl HapaEs 51
a portable information termnal 2205 having a display part 2204 provided
with a tobeingshnbl thiscesd, on a plass pebsteate.ca ERvargHiD dHM BevickdryoR sy | 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 THRL AY1aRGnht iRty thiis Fornett EIIPSE tréR¥rred 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.



I hd_‘ust rial Applicability As descri bed above, accor di ng to the present

invention, since the thin film device layer is forned by using the first
substrate and then, the first substrate is. separated |£5[ erefrom-
and the third substrate is bonded there&ﬂ, t he substrat$8%§gn%é§a68?e upon
formng the thin filmdevice | ayer does*hot receive a restriction relative

to the heat resistance tenperature of the third substrate, as conpared with

a case iIndusirighAppdicabilityfi|l m device layer is directly fornmed on the
pl astic substrate. Therefore, the plastic substrate whose heat resistant

tenperature i sAd guiridd@abénatacebrdihBaotthdSsresemising 8h8os,asinbe tREMhY Hlinf or
the third substrate. On the other hand, when, the thin filmdevice |ayer

is formed, the.substrate Qse he rgsi.stant te rature i i ch as
2% quar t 2 et FEE S BbRRISh BuRotne PR Rt HRF BRL B Pt SUPRARE Bore.
can be enployed, so that there is no fear that the performance or the

rel i abi | isepatated ergemisieiddheresramaand dvaihig substrats 1s hended thesglopthesubsirate
tenperature. Further, the device is not contam nated due to a process of

degassi ngefmberath@stpon TUPBIAALR: IKinPiBERIRE layer Ma64IW01 Yo&@ivé Reredtrittion
produced. Further, the device does not undergo influences of expansion,

h i _ ) . , ‘ A
Cont C2ct Lo BRa e BRTRL P e cife bR ALEAR S B
exi sts no danger .of disconnection of wirings or _cracks of the device

| ayer. FGRshar which e tiHa Tilnp davicediypr ot 85sedy {pamed onshigalastic spditeor a

gl ass substrate except a transfer part, a production |ine can be comonly
utilized Rerdfoad, tha plasviesutetiateabhosd leent yesistaht mpdatep iekiverr tA80 that D1

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 n érocesses n
vacuum when the TFT is produced.

Further, the device does not undergo inﬂuenées 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 tﬁe same as
those for a glass subsfrate except a transfer part, a production line can be commonly

utilized so that an investment efficiency 1s high.



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 .

manuf actured by, for instance, a | ow tenperature pol ysi??g@%%lﬁ[ré@aspabl 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 |limted to the driving circuit part ,(i:)_f t he
per i pher pplygHicon 13T eapabpriatformringa GM QP strgud @xpyllenianiitsdrivdng spapehitisy,

pol ysilicon process, so that a |ow cost can be achieved at the sanme tine..
Fur t her, a swickiniglt@rculi pagt sl aispRiypars(pintl piaeds unomiastorddley an inexpehsiverT,

a request for the surface roughness s mich’lower than that for the first

Subet e oo PR By aLey Ryl sl
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met hod for manufacturing a thin.filmdevice | am nated on a device
subst r atwirisgs betve¢ddhe alepicesi mg séparatedpsarcdnged so that a low 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; . 8 Septenber 2005 46,
protective layer formed on each of a plurality of first substrates 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;



bondi ng the device substrate to at |east a portion of said exposed
protective layer wth a second adhesive |ayer; and separating or renoving

" said second substrate, wherein a seal part for preventig e@%&%@ﬁdd}p
€

liquid fromentering the thin film device |layer is provi on an outer
peri pheral 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 filmdevice |layer the chem cal process or the nechani cal

pol i shing process. 13. A nethod for manyfacturing a thin filmdevice

| am nated on a device substrate, said hethod conprising the steps of:
formng a protective layer on a first substrate; formng a thin film device
| ayer on said protective layer; formng a first adhesive |ayer on said

thin fil ModdiE ahbWeice RABYAE 18 2RIEMIG SRR 6f %iﬁ;bggyt%isgh gi’ﬂtecﬁiré mytgvi ce

layer with said first adhesive layer; exposing at ortion of said
prot ecti weith awecomy adlegivatadyes ard sepaptimgor fdmbedgtsaid pevonidaubstratgi d
first substrate using a chem cal process or a nechanical polishing
process; Wurdimg sdab pdet fare peaviestingtprocossang | legisd fopoenieomgothes thid Blkposed
protective _layer with a second adhesive |ayer; and separating or renoving
sai d secégyicesiglier isprovidackenian cuiepeiiphea asf@rOﬁn & bpng@d E@@y padgeastatge

of sai d dapehishclitagi sobbfl and e SERdrueireiRe A FOERSiSh U SPRCARBL he.
chem cal \%8e Bt T ARSPAFBACIGHLEYRer. Ig eriesh Bticely oP'the thehabher c2
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



through hole of the first substrate fornmed by a chem cal process subsequent
to a process for formng at | east one of a hole nechanically opened on the
first substrate 8 Septenber 2005 46a or a hol e opened bysgegtgﬁlr&p%osorocess
froma resist opening part fornmed by a photolithography on a resist |ayer

with which the first substrate is covered. 14. The nethod for manufacturing

a thin filmdevice according to clains 1, 12, or 13, wherein said chem cal

process or nechani cal polishing process are carried out at the sane tine
or sequentially. 15. The nethod for rragaf acturing a thin filmdevice
according to clains 1, 12, or 13, wher8#n said protective layer is

conpl etely exposed. 16. The nethod for manufacturing a thin filmdevice
according to clainms 1, 12, or 13, wherein said first substrate is

conpl et elyy of ﬁaﬁveﬁ%neild7bﬂab%h8ﬁﬁém%rbeésmkﬁ actddidt ediddipart fdrmaievycse

i
according to clai or 13, wherein said device substrate is bonded

- to a conphetdotithogrphgesh Preyigtdiyerawith ayleich tA8 firsthwberateds cboeredanuf act uri ng

a thin filmdevice according to claim 10, wherein each of said first
substrates are renoved conpletely. 19. The nethod for manufacturing a thin
filmdevice according to claim10, wherein sajd, one device sulbst r%t eiZi S

bonded td4a cdhgimeediog forpesrifapiustgce ithia filnaylevice according to claims

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.






