PROCESS FOR THE FABRI CATION OF THI N-FI LM DEVI CE AND
THI N- FI LM DEVI CE BACKGROUND OF THE | NVENTI ON Thi s
i'nvention relates to a fabrication process of a
thin-filmdevice and also to a thin-fil mdevice, and
specifically to a process for fabricating a thin-film
device, which is useful in a liquid crystal display,
organi c el ectrol um nescence display or the like, by
formng the thin-filmdevice on an original substrate
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organlc electroluminescence display or the like, by
forming the thin-film dévice on an original substrate
having high heat resistance and then transferring it onto
-an application.substrate and also to the thin-film devicé
obtained by the fabrication process. |

In recent\years,‘ﬁhinﬂfilm devices are receiving a
demand for fhickness reduétion, weight reduction and
sqlidness under the influence of a move toward smaller

equipment in which they are used. A limitation is,

~however, imposed on substrates for use in fabrication

because thin-film devices are fabricatéd in a high—

-temperature vacuum environment. Employed, for example, in

a liquid crystal display which makes use of thin-film
transistors are silica substrates capable of withstanding

temperatures up to 1,000°C or glass-substrates capable of

withstanding temperatures up to 500°C. Thickness




insofar as silica substrates or glass substrates are
used, the substrates have to be reduced in size to
cope with a Treduction in rigidness so that the
productivity is reduced. Further, a reduction in the
thi ckness of a substrate imediately leads to a

significant reduction in solidness, thereby
devel oping a practical problem As is appreciated
there is a difference between the
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substrate and the performance required upon actually

"using the thin-film device. Attempts have also been made
to fabricate thin-film transistors direcdtly on piastic

substrates which permit thickness reduction, weight

reduction and solidness improvemeht. These attempts,

however, involve significant difficﬁlties from the
standpoint of the maximum withstand tempgratureé'of the
plastic substrates.

Investigations have, therefore, been made on
téchniques for transferring a thin-film dévice, which has
_been formed on an original substrate having a high
maximum withstand temperature, onto an application
substrate. For this transfé:, it is necessary to separate
only the thin-film device from the 6riginal substrate.

Certain methods have been proposed for this purpose,
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etching of the renovable |ayer wwth a chem ca
solution to separate a thin-filmdevice |ayer and an
original substrate fromeach other (see, for exanple,
PCT International Application No. WO02/ 084739, page
9. and FIG 2) and renoval of an original substrate
inits entirety by etching (see, for exanple, ibid.,
page 9 and FIG 1D). For the renoval of an origina
substrate with a chenical solution subsequent to the
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prevent penetration of a chem cal solution, which is

by sechiben ey afonrexsopzlrat i Onidf, gagr iYiaal FIG. 1D).
. Substrate, 3 to a device |layer upon transferring the
devi cEolrayde fremwvatheforngbomdlyinabskubserantowanh a

appl i cation substrate: _
chemical solution subsequent to the formation of a thin-
film device on the original substrate, it is necessary to
form a protecfive layer with a thin film béfore the
formation of the device layer such th@t the chemical
solution is prevented from penetrating to the device
layer. Hoﬁever, a thin-film layer fofmed by sputtering,
- vapor deposition or CVD is generally accompanied by a
problem that it contains more or less pinholes and a

chemical ‘solution may penetrate to a device layer through

~the pinholes to damage the device layer with the chemical

solution.

SUMMARY OF THE INVENTION

An object of the present invention is, therefore,
to prevent penetration of a chemical solution, which is

used upon removal or separation of an original substrate,




- layers.

In one aspect of the present invention, there is thus
provi ded a process for the fabrication of a thin- film
devi ce. The process includes the foll ow ng steps:
-formng a protective layer and a thin-filmdevice

| ayer one by one on a first substrate, and bonding a
second substrate on the thin-filmdevice |ayer via at
|l east a first adhesive |ayer, renoving the first
substrate at least in a part thereof by etching with
a chemcal solution, bonding the protective |ayer,
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or nore layers. Even if the chem cal solution reaches
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through pinholes forned in the protective |ayer

‘subpitpgitepopt abej wein-film device layer via at least a

first adhesive layer, removing the first substrate at

least in a part thereof by etching with a chemical

-salution, bonding the protective layer, which covers the

.thin+film device layer on a side of the firét substrate,
to a third substrate via a second adhesive layer, and
removing the second substrate. The protective layer is
formed of at least two layers having resistance to the
chemical solution used upon removal of the first
substrate.

According to the above-described process, the

" protective layer for protecting .the device layer from the

chemical solution to be employed upon removal of the

first substrate is formed of at least two layers having

resistance to the chemical solution. Practically speaking,

the protective layer is hence formed of two or more

Even if the chemical solution reaches the inner




| ayer) closer to the chem cal solution, any further
penetration of the chem cal solution toward the device
| ayer can be prevented by the second protective |ayer.
The pinholes in each of the two | ayers having
resistance to the chem cal solution to be enpl oyed
upon renoval of . the first substrate are very snal
and occur at random Accordingly, the probability
that the pinholes in one of the two |layers and those
in th%.othir Iayﬁr woul.d be formed. at the sane
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5 Accordingly, transfer-related defects can be
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the two layers and those in the other layer would be

formed at the same locations is extremely low. The above-

described anti-penetration measure makes use of this

extremely low probability. Let’s assume, for example,

that pinholes are formed in the first protective layer

having resistance to the chemical solution to be used

upon removal of the first substrate. Even if the chemical

solution penetrates through the first protective layer,

there is the second protective layer which has resistance

. to the chemical solution employed upon removal of the

first substrate. The chemical solution is, therefore;

blocked there. With the above-described at least two

Alayers'having resistance to the chemical solution to be

used upon removal of the first substrate,'penetration of

the chemical to the device layerrcan be surely prevented.
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possi ble to fabricate thin-filmdevices of high
quality while assuring a high production yield. In
anot her aspect of the present invention, there is

al so provided a thin-filmdevice formed by perform ng
the follow ng steps: formng a protective |ayer and a
thin-filmdevice | ayer one by one on a first
substrate, and bonding a second substrate on the

thin filn1device [ayer via at least a first adhesive
e at _|eas

s u
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ondi ng the protective Iayer whi ch covers the
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substrate, to a third substrate via a second adhesjve
poggdbleaka fahsiraget keincEohy devieeatrel igh quality
Wgrotectwe | ayer is formed of at |east two |ayers
dtengsspedngt anbéghopraduchbon culeddl uti on used upon
removal of the first substrate. In further aspect of
t he prBsemotihvemsmnt tdferihe iprdsunst gmowindegna there
process for the fabrication of a thin- filmdevice.
iFhalpoopessided| adelsit-hel Iml donicy Sdawsd byf qrew fugrndng
protective layer and a thin-filmdevice |ayer one by
tlonefohl ewindg sé tpbst fatmwinqnd daihdigive sesand and a
substrate on the thin-filmdevice |ayer via at |east a
- tiin+ £ 5im agthesde el d e lons apArdtd th therifdgtstsupgtaat,e ]
" at ‘least in a part thereof by etching with a chem ca

-and bonding a second substrate on the thin-film device

layer wvia at least a first adhesive layer, removing the

first substrate at least in a part thereof by etching
with a chemical solution, bonding the protective lajer,
which covers the thin-film device layer on é side .of the
first substrate, to a third substrate via a second

The

adhesive layer, and removing the second substrate.

protective layer is formed of at least two layers having
resistance to the chemical solution used upon removal of
the first substrate:

In further aspecf of the present invention, there
is thus provided a process fbr the fabrication of a thin-
film device. The process includes the following steps:
forming a protective laye£ and a thin-film device layer

one by one on a first substrate, and bonding a second

substrate on. the thin-film device layer via at least a



sol ution, bonding the protective |layer, which covers
the thin-filmdevice |layer on a side of the first
substrate, to a third substrate via a second adhesive
| ayer, and separating the second substrate. The
protective layer is fornmed of at |east two | ayers
havi ng resistance to the chem cal solution used upon
separation of the first substrate. In yet further
aspect of the present invention, there is also
Erovided a thin-filmdevice fornmed by performng the
LEBFE oGS bY@ phavehr i oRp e Pt déig \F}e/lrsltaﬁée‘bsélﬂr@t@ at
thin-filmdevice [ ayer one by one on a first
legptt iate; Pard boweng by stedridiss ntidir &t ehemichd t hi n-
filmdevice |layer via at |least a first adhesive |ayer,
sebphieni ngpndind i thet sudistateitve diayesgstwhiichacpaetrs the
thereof by etching with a chemi cal solution, bonding
thive- £ piotdotice layar omvhi aideowd sHeh@itrBitnshibkirate,
device layer on a side of the first substrate, to a

td hi richisubsiuaitratd aria $€6eénad Besicwe vkay 8yerandngd
separating the second substrate. The protective |ayer
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penetration 7 of the chem cal solution, because it
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substrate.

In yet further aspect of the present invention,
there is also provided a thin-film device formed by
performing the following steps: forming a protective
layer and a thin~film device layer one by one on a first
-,substrate;‘and bonding a second substrate on the thin-
film device.layer via at least a first adhesive layer,
separating the first substrate at 1ea$t in a part thereof
by etching with a chemical solution, bonding the
protective layer, which covers the thin-film device layer
on a side of the first substrate, to a third substraté
via a second adhesive layer, and separating the second
substrate. The protective layer is formed of at least two
layers having resistance to the chemical solution used

upon separation of the first substrate.

The thin-film device is free from the penetration

-

7




fabrication process. Thin-filmdevices according to
the present invention can, therefore, be fabricated
with a high production yield. Use of thin-film

devi ces makes it possible to provide liquid crystal
di splays or organic EL displays of excellent quality.
BRI EF DESCRI PTI ON OF THE DRAW NGS FI GS. 1A through 1E
show a partial fabrication flowhart of a process
according to a first enbodi nent of the present

i nvention for the fabrication of a liquid _crystal
af shraychetigad el ubiomaghereaey ééh&ﬁﬁt pging’ about

cross-sectional view of a transm ssion active nmatrix
gimsiaatef fore @i advra tegep 38| [thet pReEG-PRSEFEPedA;

FI GS. 3A through 3D are fragnentary schematic
Belsicaidan @racassowsTHept ELlngdpenees at¢oprdfng to the
hydrof l uoric acid through pinholes in two. protective
prgeaTs iimvamtdterhicag , sttéprelfiows, i heFF&bribatEiGBLtHAa
through 4C show a partial fabrication flowhart of

High process iaccgridldg twsé hef fikhi- £ enotknbrds ofakd®e it
present invention, and illustrate steps after the

wisapbdepicet patoidel GighEd ERgbtss, dskpPayEobr8organic EL
transferring the transm ssion active matrix substrate

doRbQagh a@pbkeéhleﬂtséﬁéliﬁye made of plastics to
obtain an active substrate; )

.BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A through 1E show a partial fabrication
flowchart of a process according to a first embodiment of
the present invention for the fabrication of a liquid

crystal display;

FIG. 2 is a fragmentary schematic cross-sectional

view of a transmission active matrix substrate formed in

the step illustrated in FIG. 1A;

FIGS. 3A through 3D are fragmentary schematic
cross—sectional views depicting penetration of

hydrofluoric acid through pinholes in tﬁo.protective

layers in an etching step shown in FIG. 1D;

FIGS. 4A through 4C show a partial fabrication

flowchart of the process according to the first

embodiment of the present invention, and illustrate steps

after the step depicted in FIG. 1lE, that is, steps for




FI GS. 5A through 5E show a simlar partial
fabrication flowhart as in FIGS. 1A through 1E, but
illustrates a process according to a second enbodi nment
of the present invention for the fabrication of a
liquid crystal display; FIG 6 is a simlar
fragnmentary schematic cross- sectional view as in FIG
2, but depicts a reflection active nmatrix substrate
formed in the step illustrated in FIG 5A, FIG 7 is
a fragmentary schematic cross-sectional  view
tgepiséerngng Bbsi tropanisaiari dREhVH BREGFECS PP TH €%
in one of two protective |ayers and those in the other
opitot et pypliggtionnstheteathimgdstep plasisiearirl ¢htain
FIG 5D, FIGS. 8A through 8E show a simlar parti al
ahabridcwei enbfkoathart as in FIGS. 1A through 1E, but
illustrates a process according to a third enbodi nent
of tIeIgy esEtthroiert |50 dhow tdhesifndlra e gtardriadf a
liquid crystal display; FIG 9 is a simlar
FEPAYBRDL 8K YT B6WENRL L Ca€r DSSFIGRCt i pnah roigiw B5, ibutl G
2, but depicts a thin-film9 device which is formed in

ilDes 6t 8Pk | 4 Ustsd &8 ddcdit@n@Ao adsédsididasbddionaet of
TFT layer to an organic EL |ayer; FIGS. 10A and 10B

£19& 6pof & AGE N RF I SLHE "B 3 Crifd O8Sbrication of a liquid

crystal disp]jay; ‘ )
FIG. 6 is a similar fragméntary schematic cross-—

sectional view as in FiG. 2, but depicts a reflection

active matrix substrate formed in the step illustrated in

FIG. 5A;

FIG. 7 is a fragmentary schematic cross—sectional
‘view depicting a positional relationship between pinholes
in one of two protective layers and those in the other
protective layer in the etching step illustrated in FIG.
5D;

FIGS. 8A through 8E show a similar partial

fabrication flowchart as in FIGS. 1A through 1lE, but

illustrates a process according to a third embodiment of

the present invention for the fabrication of a liquid

crystal display;

FIG. 9 is a similar fragmentary schematic cross-

sectional view as in FIG. 2, but depicts a thin-film

9




sectional views depicting penetration of a m xed acid

t hrough pinholes in tw protective layers in an
etching step shown in FIG 8D, and FIGS. 11A through
11E show a partial fabrication flowhart of a process
according to a fourth enbodi rent of the present
invention for the fabrication of a liquid crystal

di spl ay. DESCRI PTI ON OF THE PREFERRED EMBODI MENT W't h

reference to FIGS. | A through 4C, a description wll
be made about a process according to a first
devibod wehth of s t frerpedsint thqvagrn ol fustnadfed in FIG. 8A
fabrication of a thin-filmdevice, specifically about
asd epsciwde § of nomga AIET ahsne s siomractigan isulfdt daveron a
pl astic substrate by a transfer nmethod for the
f abri Gatéon 16fa and qUied agrey Stragmeénsph-gy scAsmatic cross-
illustrated in FIG 1A a glass substrate or silica

sSeBdial ey DEwappsxd tt @l yerb tdrdt0ich bima Whiixeknessid i s
used as a first substrate 101 which will serve as an

I3 s SUPSES i+ T FStedbie HRaYea¥erinl G2 gy

resi’stance to hydrogen fluoride and hydrofluoric acid,

stepl GHdWStid newd atgog Jayer 103, a second anti-HF

'ayer 104 having resistance to hydrogen fluoride and

hydr ofhB@ri ¢ xa¢i d13pSERORAd,T pSHLaLi NgabAYEEL10R

are fgﬁﬁgd g%é %&Qoggg %?gnsgﬁe Fogest raye? on the
ffadEﬁéf%”% '%@%ﬁb%%%éﬁggﬁording to a fourth embodiment

of the present invention for the fabrication of a liquid

crystal display.

DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference to.FIGS, 1A through 4C, a
- description will be made about a process according to a
- first embodiment of the present invention for the
fabrication of a thin—film.device,‘specifically about
steps for forming a transmission active substrate on a
plastic substrate by a.transfer method for the
“fabrication of a liquid crystal display.

As illustrated in FIG. 1A, a glass substrate or
-silica substrate of approximately 0.4 to 1.1 mm thickness
is used as a first substrate 101 which will serve as an
: original substrate. A first anti-HF layer 102 having

resistance to hydrogen fluoride and hydrofluoric acid, a
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exanpl e, a glass substrate of 0.7 mmthickness) to
provide a protective |ayer 106. The first anti-HF

| ayer 102 is arranged by form ng, for exanple, a
nol ybdenum (Mo) thin filmto an illustrative

thi ckness of 500 nm The first insulating | ayer 103

is provided by formng, for exanple, a silicon oxide
(Si2) layer to an illustrative thickness of 100 nm

The second anti-HF layer 104 is arranged by form ng,

for exanple, a nolybdenum (M) thin filmto an
firphsinanlobingi tknessl®l, 4, Po®mamtie Bedener 104

insulating |ayer 105 is provided by formng, for
haxanpl e¢sassahce oo dxydeodsSi GA)udmyder drad drydrofluoric
illustrative thickness of 500 nm The nol ybdenum thin
atidpsacdna beefondethdyl Spidd erdvey; MIE lard R @idd eare by
oxi de layers can be forned by plasm CVD (chem ca
oN@PPFom JEROS] b . 1ddert ort acRe Matad hilftAdie 101 (for
above-described "HF" nmeans hydrogen fluoride or

e 0d | UOTd Ca i fiddt At S oS RECH fnhmtﬂmmegﬂ itp then
formed as a thin-filmdevice |ayer by a

pr AN dETELY UG R WSl d LB POt bR 921+t DL P3 Ligk Mayer
tranS|stor (TFT) process such as that- descrlbed for

- t
naragy ol pisdbrafhBe e SpnpleS Tabiaboiten o
FI t P | | " o132-139, - N kk B
MBubﬁF%aaggnS t%ﬁC%Y§+£ %fafdgg.%%lbkngssebf %%b”%%s
The first insulating layer 103 is provided by forming,

for example, a silicon oxide (Si0Oz} layer to an

illustrative thickness of 100 nm. The second_anti—HF

“layer 104 is arranged by forming, for example, a

molybdenum (Mo) thin film to an illustrative thickness of

1,000 nm. The second insulating layer 105 is provided by

forming, for example, a silicon oxide ($i0;) layer to an

illustrative thickness of 500 nm. The molybdenum thin
films can be formed.by sputtering, while the silicon
- oxide layers can be formed by plasma CVD (chemical vapor
deposition). It is to be noted that the above-described
“HF" means hydrogen fluoride or hydrofluoric acid in this
épecification.

TFT‘is then formed as a thin-film dévice layer by

low~temperature polysilicon bottom-gate thin-f£ilm

transistor (TFT) process such as that described, for

11



As illustrated in FIG 2, a gate electrode 107 is
firstly fornmed on the protective |ayer 106, for
exanple, wth a nolybdenum filmthe thickness of
which is 100 nm for exanple. This gate el ectrode 107
can be fornmed by conventional photolithography and

et ching techni ques subsequent to the formation of the
nol ybdenum film By plasma CVD, for exanple, a gate
insulation film108 is fornmed with a silicon oxide
(S102) layer or with a _|am nate conposed of a silicon
cooared - Sitm2)" 198y ér tesd R1auifi CBNS Rt rFERCEEF Ng) | ayer
such that the gate electrode 107 is covered by the
Teab@alegn“at 58m50i.| Brees. Jparnebnirauat TORY % tH1heT
-gate insulation film 108, an anorphous silicon |ayer
“Fillitc Pased: D3BPAAYE012007 NN} 325139 orivickks LirBheiness
pul sed XeC exciner |aser beamwith a wavel ength of

‘P3D8 inmtienisr, r ddicat, edtokgot he988or phous silicon |ayer
to nelt and recrystallize it such that a polysilicon
| ayer As fDroeerased of VEiI@l 13 ,ne sjdtec @l edtayee. 105 g
this polysilicon |ayer, a polysilicon layer 109 is
fiesoed ForpeavbHetBechannetties Mage r ey ON. fdOrdibple
each side of the polysilicon |ayer 109 are a 12 dope

wPPhYSi hé EPBALAYR FilR €REPESASE s AL M WIBGHON AND A nm,
_polysilicon |layer 111 conposed of an n+ dope region.

: fciﬁi cRRRSEST atgf § IQRd e JAnedel 197 eaghpackbyrenesyon
conventional photolithography and etching techniques
subsequent to the formation of the molybdenum film. By

plasma CVD, for example, a gate insulation film 108 is
formed with a éilicon oxide (S5i03z) layer_or with a
laminate composed of a silicon oxide (Si0z) layer and a
silicon nitride (SiNy) layer such that the gate electrode
107 ié covered'by the gate insulation film 108. In
continuation with the gate insulation film 108, an

‘amorphous silicon  layer (thickness: 30 nm to 100 nm) is

‘formed further. A pulsed XeCl excimer laser beam with a

'-'wavelength of 308 nm is irradiated to the amorphous
silicon layer to melt and recrystallize it such that a
polysilicon layer is formed as a crystalline silicon
layer. Using this polysilicon layer, a polysilicon layer

109 is formed to provide a channel-forming region. Formed

~on each side of the polysilicon layer 109 are a

12




formed as an LDD (lightly doped drain) structure
conpatible with both a high on-current and a | ow of f-
current. On the polysilicon layer 109, a stopper |ayer
112 is fornmed, for exanple, with a SiQ2 | ayer to
protect the channel upon inplantation of n phosphorus
ions. By plasma CVD, a passivation film113 is forned
further with a silicon oxide (SiQ2) layer or with a

| am nate conposed of a silicon oxide (Si Q) |ayer and
a silicon nitride (SiNs) layer. On the passivation
philymili8on dageur bkl eteuposrit dfl £rand dpPREnTEDéeRraEd 2
115 are forned, for exanple, with alun1nun1 such t hat

pbhgsélébentimﬁes Bt e cogwest ef tan tedppdi veduah. As
pol ysilicon [ayers 111. To protect the device and al so

appretieetd plramarh@afédgoindgl arari zatiiore l@ypeonli6 is
then forned, for exanple, with a

£oehbY| ageshachy | af eglEsedidRsd Mrdien sowighee by the

spin coating nethod such that the source electrode

cérﬂrﬁatilbfe i i 15d@cts afeyHl lon -2tk A lanke aanew ogyrer ed

by the planarization layer 116. In the .planarization

cﬁ@ygﬁtll§h1Qh%oﬁbﬁ%%lﬁq &nl $al8EMRd9, eétgegbﬁgrtpa§@§

source el ectrod By sputtering, for exanpl e, a

p C film:Gkor 3
144 TSN LR Bl s ?é?”?%%?eﬁ R i
t he forqfd on t.he pl%p%rb%?tEo% Qﬂ%pu 0; provi de

th
Y c %ﬁ%o&gl suc at th ectrode
117 By plasma CVD, a passivation film 113 is formed
further with a silicon oxide {Si0;) layer or with a

laminate composed of a silicon oxide (8i02) layer and a

silicon nitride (SiN,) layer. On the passivation film 113,

a source electrode 114 and drain electrode 115 are formed,

for example, with aluminum such that these electrodes are

conngcted to the individual polysilicon layers 111.

To protect the device and also to effect
planarization, a planarization layer 116 is then formed,
for example, with a methyl-methacrylate—-based resin, for -
example, by the spin coating method such that the source

. electrode 114, thé drain electrode 115 and the like are

covered by the planarization layer 116. 1In the

.planarization layer 116, a contact hole is formed

extending to the source electrode 1l11. By sputtering, for

example, a transparent conductive film (for example,
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is connected to the source el ectrode 114 via the
contact hole. By the above-described steps, a

transm ssion active matrix substrate can be forned on
the first substrate 101. A top-gate polysilicon TFT

or anorphous TFT can be fornmed |ikew se although the
bottom gate polysilicon TFT was forned in the above
description. A description will next be made about

steps for transferring the thin-filmdevice |ayer
fromthe first substrate 101 onto a plastic
igghsnr &tie. oAdddesEnithed &bbve M@t@lmiﬁtﬁnﬂﬂﬁﬂlQﬁFﬂIIO”)
A, an internediate construction has been obtai ned by
ifsorthieng fotrhedf bnsthanplatdrl ayeion 0Rayehel ¥6 rist provide
insul ating layer 103, the second anti-HF [ayer 104,
at bexsecendcitpsgbal i ngsutlayetiadObhanshigel Hieditade 117
device layer 121 on the first substrate 101.
iBetehaRECcliStHOVhbagbl fc &l & edBrodilps Featimg ddittact
i ntermedi ate construction at 80C to 140C on a hot
nhBkate 122, a first adhesive layer 123 is forned by
coating, for exanple, a hot nelt adhesive to an

I Tustgatinge RIekess Qbel THRs S8 tA8nSRWA 1R Eh@uve

1C, a second substrate 124 is next 14 nmounted on th

oo ROnet ot oY cna AN e @EEE’%L??‘QIS?&&%, 1ot

At oep rg6as1£'g tplorhg_&/51qle<:ronr}3dllfait g C%@nsc}rrp%cotdso%ﬁlls can be formed

likewise although the bottom—-gate polysilicon TFT was

formed in the above description. A description will next

be made about steps for transferring the thin-film device

layer from the first substrate 101 onto a plastic

substrate.

As described above with reference to FIG. 1A, an

intermediate construction has been obtained by forming
the first anti-HF layer 102, the first insulating layer
103, the second anti-HF layer 104, the second insulating
layer 105 and a thin-film device layer 121 on the first

substrate 101. Reference is now had to FIG. 1B. While

- heating the intermediate construction at 80°C to 140°C on

a hot plate 122, a first adhesive layer 123 is formed by
coating, for example, a hot melt adhesive to an
illustrative thickness of 1 mm or so.

-As shown in FIG. 1C, a second substrate 124 is next
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all owed to cool down to roomtenperature. As the
second substrate 124, a nol ybdenum (M) substrate of
1 mm thickness can be used, for exanple. As an
alternative, it 1is possible to coat a hot nelt
adhesi ve on the second substrate 124 and then to
mount the first substrate 101, on which the | ayers
ranging fromthe first anti-HF layer 102 to the
thin-filmdevice | ayer 121 have been forned, on the

t hus-coated hot nelt adhesive with the thin-film

mbevited bayehelZirbei aghdkieet edyépwakd &he, selcdhe
substrate 124. Reference is next had to FIG 1D. An

prieteiigdicAbe see0nat EUBELOAtW 114t BOwsLE0RKe SEDSEE at e
124 bonded thereto via the first adhesive |layer 123

subBkerResedotNerghel wegitihg INEAHEAPSE:| Bonstruction is
hydrofluoric acid (HF) 125to perform etching of the

aﬁm%tedse@sa&a&edagf, §e£§<5&ﬁetéﬁ§e@wpgen%@ lqyers ea:%nd
the first antl-HF ayer 102 s not etched with t

sggggg;{g0§%& agl iﬁé??ﬁﬁﬁ ﬁ%yer iéyéfgq%stratlve of

stops at
he, h fI d d
R S 'C?%% ot %84%%&2[,0 R s e
ti b t t 3.5 15
1%&&@‘-‘%%% AT e L 78 ex""[? Tbrite ° s
nd the etching time wi-th the drofluorlc aci d
frte deth R viltafodte w% i TSP Saifsrattn?e 1,

glass of the ) ]
ot which the layers ranging from the first anti-HF layer

102 te the thin-film device layer 121 have been formed,
on the thus—coated hot melt adhesive with the thin-film

device layer 121 being directed toward the second

. substrate 124.
Reference is next had to FIG. 1D. 2An intermediate

construction with the second substrate 124 bonded thereto
- via the first adhesive layer 123 interposed therebetween
is-then dipped in hydrofluoric acid (HF) 125 to perform
etching of the first substrate 1Q1. Because the
molybdenum layer as the first anti-HF layer 102 is not
.etched with thé hydrofluoric acid 125, the etching
automatically stops at the first anti-HF iayer 102.
Illusﬁrative of the hydrofluoric acid 105 employed herxe

is one having a weight concentration of 50%. With such an

etchant, the etching time can be'set, for example, at 3.5

15




first substrate 101 can be fully etched off. As a
result of the above-described etching with the
hydrofluoric acid 125, the first substrate 101 (see,
for exanple, FIG 1D already referred to in the
above) is fully etched off so that the first anti-HF
| ayer 102 is exposed (see FIG 1E). Wen pinholes 132
are contained in the nol ybdenum |ayer as the first
anti-HF layer 102 as shown in FIG 3A, the first
insulation film 103 nmade of silicon oxide is etched
hgurs -hyBhef tepesrtart bmtod ddmw ihiraffarcsichaciyg AgdS and
insulating |ayer 103 is facing the pinholes 132.
t8peeitchdabl yimehwiphnhbéebyd8ef hverioraetd ekd ermingoe
through the first insulation film 103. There is,
chewgedr yitanuexangnptyblew pnobbdi|as yrhe dless of the
- formation of the pinholes 134 in the nol ybdenum | ayer

fagstheubseostdecanb - cidr bayenllPdetthédeosmre | ocations
as the pinholes 132 fornmed in the first anti-HF | ayer

102., AYd ofddior oRAIHS aHdvel-efc@ i dPesthdling with the
penetrate to the side of the thin- filmdevice |ayer

hiddo PENORL-the; second el i e AN s thilfke 1d1 thRe, for

second anti-HF layer 104 were not formed, the

s PE | upFd C f&l{ldy\é_faar‘?be f@&@ﬂ@t tigd dhr Qugh, hyhe 16

plnho es 132 wou trate to t e thin-filmdevice

fthﬁi’e}?r t%%n}e@f ‘?@3% Vf@gaqwa{eoféf%gge G AG Gyl danpoe ¢

ayer
exposed {see FIG. 1E).

When pinholes 132 are contained in the molybdenum
layer as the first anti-HF layer 102 as shown in FIG. 3A,
the first insulation film 103 made of silicon oxide is
etched with hydrofluoric acid at locations where the
- first insulating layer 103 is facing the pinholes 132.
Specifically, the pinholes 132 are formed extending
through the first insulation film 103. There is, however,
an extremely low probability in the formation of the
pinholes 134 in the molybdenum layer as the second anti-
HF layer 104 at the same locations as the pinholes 132
formed in the first anti-HF layer 102., Hydrofluoric acid,
therefore, does not penetrate to the side of the thin-
film device layer 121 beyond the second antimHF layer 104.

If the second anti-HF layer 104 were not formed, the

hydrofluoric acid which has penetrated through the
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As illustrated in FIG 3B, the nol ybdenum | ayer
(thickness: 500 nm as the first anti-HF |ayer 102
(see FIG 3A) is then etched off with a m xed acid
[for exanple, phosphoric acid (H3PO4) 72 wt% + nitric
acid (HNO3) 3 % + acetic acid (CH3COOH) 10 wt%. It
takes about 1 mnute to etch off the nol ybdenum | ayer
of 500 nm thickness with the m xed acid. As this
m xed acid does not etch the silicon oxide as the
first insulating |ayer 103, the etching automatically
wintd eat 18Re wbiud st penntubati hg thyethi@3fila défeice
| ocations corresponding to the pinholes 132 (see FIG
123&erf apnedoi mhekether BydanfiuvoritiFat iy erodN?, ddrovey erthe
the first insulating |layer 103 has been etched with
thhe-genet dat-edehydyef! ugric acid to form pinholes,
t hrough which the mxed acid is allowed to penetrate
to theaseconeds@rfiedid ayer. Wi AcCadivi@enun 1kger
. pinholes 132 are each forned extending to an
('tHE@chEglsat Sofehdptak ntﬁ@ef§§§9n9n@1uHF HR C?I'@xy_eIOZ]-O(‘see
he second anti-HF.layer 104 is fornmed thicker

Fkaanmgh fu;;é_]; ?P&Heéf' Favel 1102, nihe efchi ntgfcpx_f t he

second anti - ayer 4 has, homever not been
h t HF
<P Ul ol B9, Aot ftegt otd
t t d at, t qqp
(ﬂ@'ﬁ' Ittﬁe ?:?tmgr ﬁé’g th%g E‘.g%g%ﬁ gt }%nwg te )I’(1 Watte@'“irkebsy

Igcl)']uet n.JL Xn?ldm%% dtcg:aentnc ¢ JJFPetl{eatrr?olty%éenum Ilayer of 500 nm

thickness with the mixed acid. As this mixed acid does

not etch the silicon oxide as the first insulating layer

103, the etching automatically stops at the first

insulating layer 103. At the locations corresponding to

the pinholes 132 (see FIG. 3A) formed in the first anti-

HF layer 102, however, the first insulating layer 103 has

been etched with the penetrated hydrofluoric acid to form

pinholes, through which the mixed acid is allowed to

penetrate to the second anti-HF layer 104. Accordingly,

the pinholes 132 are each formed extending to an

intermediate height in the second anti-HF layer 104. As

the second anti-HF layer 104 is formed thicker than the

first anti~HF layer 102, the etching of the second anti-

HF layer 104 has, however, not been completed even after

the etching of the first anti-HF layer 102 was completed.
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filmdevice layer 121. F Reference is next had to
FIG 3C. Wth buffered hydrofluoric acid [BHF: for
exanpl e, ammoni um fluoride (NH4F) 6% + hydrofluoric
acid (HF) 1%+ H20 93%4, the first insulating |ayer
103 (see FIG 3B) nmade of silicon oxide is etched
off. This buffered hydrofluoric acid requires about 1
mnute to etch off the silicon oxide (Si02) when its
thickness is, for exanple, 100 nm As the buffered
hydrof | uoric acid does not etch the second anti- HF
Whgpetheoninadeaotd miibah U k@ dedschgt this stage,
~autonmtically stops at the second anti-HF [ayer 104.
£pr expmpbecobyl washingr 4l dm RO fts FOTSItANGIESD
134, however, the buffered hydrofluoric acid still
whthevattes thouwaried Hecidicpindimpgestee teajer thelthin-
t hrough the pinholes 134 even after conpletion of the
feiohdegiod ldweer fixit insulating | ayer 103 (see. FIG
3B) As the thickness of the second insulating |ayer
105 | R&RQ e WBI elxits hgHeabeFIGhaBCt hatitaf Huhe dfriedst
insulating layer 103, the buffered hydrofluoric acid,
hOMEVBlcr LAMNMGd  [EHret e dxdagpdeqondmnbasumatingrhidyger
105 beyond its internediate height so that the
(Nkh eped thydaebkughiec18cdaesunpt 1 eaci,cas FAar, anet he
thin-filmdevice |ayer 121. As shown in FIG 3D, the
£i5800n4, ANk '1%%:%& 104 (see Fhe. 36) hesmedrokitbeon
nol ybdenum | ayer of 1,000 nm
oxide is etched off. This buffered hydrofluoric acid

requires about 1 minute to etch off the silicon oxide
(Si0;) when its thickness is, for example, 100 nm. As the
buffered hydrofluoric acid does not etch the second anti-
HF layer 104 made of molybdenum, the etching

- automatically stops at the second'anfi—HF layer ;04. If
the second anti—-HF laferAlO4 contains pinholes 134,
however, the buffered hydrofluoric acid still penetrétes

toward the thin-film device layer 121 through the

pinholes 134 even after completion of the etching of the

first insulating layer 103 (see FIG. 3B). As the

thickness of the second insulating layerlIOS is 500 nm
which is greater than that of the firgt insulating layer
103, the buffered hydrofluoric acid, however, cannot
penetrate the second insulating layer 105 beyond its

intermediate height so that the buffered hydrofluoric
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thi ckness is next etched off with a simlar m xed acid
as that described above, This m xed acid requires
about 2 mnutes to etch off the nol ybdenum | ayer of
1,000 nm thickness. As this m xed acid does not etch
the second insulating |ayer 105 made of silicon oxide
(Si02), the etching with the m xed acid autonmatically
stops at the second insulating |ayer 105. The m xed
acid does not reach as far as the thin-filmdevice

| ayer 121, because the pinholes 134 forned in the
deesondti nsabht angfanyes tHOStwin+Eile deMiey dhyer 121.
hydrof l uori c acid have not reached as far as the

t hi n- fad msltean cen |FEyEr 3121 .thas skelvensie aoartd —HA's Adbgeirng 04
| ayer 105 is nmade of silicon oxide which is an

(sB8UFRGL NgcBterhad &f aftspanenibddrunyidide df ghtgod tam
is unnecessary to specifically renove the second

thDskhatinys | Byt dShedRepprvatitef 4 Neimsecondxed acid as
insulating layer 105 is, therefore, not conducted in

thbe é@@éff@édQﬁb&w@ceﬁﬁlQC&QQQHnch@ E@%u&ké%tabout 2
enbodi ment of the present invention.

C r u sed
m R0 dgé étf&?dogf e ‘?ﬂ(ﬁ?ﬂ%ﬁi | rst alyng%ggcomr?dd At

as anti-HF [ayers for

r%&inelf Tayer Schlgzmlé'{gé aE'E}ﬁB}ﬂSEa ARy MRLATLAL Q@Eoﬁ&

Used in&of ar as w thresi stance
Iy S, R HIRTIR B ey
etc QEF%&HQh égﬂWﬁ¥%e c1d automatically stops at the
second insulating layer 105. 'The mixed acid does not
reach as far as the thin-film device layer 121, because
the pinholes 134 formed in the second insulating layer

105 with the buffered hydrofluoric acid héve not reached
as far as the thin-film device layer 121.

As the second insulating layer 105 is made of
silicon oxide which is aﬁ insulating material transparent
to visible light, it is unnecessary to.speéifically |

‘remove the second insulating layer 105. Removal of the

second insulating layer 105 is, therefore, not conducted
in the fabrication process according to the first

‘embodiment of the present invention.

In the above-described first embodiment, molybdenum
is used as anti-HF layers for both the first and second

anti-HF layers 102, 104. However, any material can be
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cal cium fluoride (CaF2), silicon carbide (SiC ,

anor phous di anond, benzocycl obut ene-based resins, and
polyi m des. Wen such a material is used for the
first and second anti-HF |ayers 102, 104, it is
necessary to conduct wet etching with such chem ca
sol utions as enabling renoval of the respective

| ayers or dry etching with such etching gases as
permtting renoval of the respective layers. Wen

pol ycrystalline silicon is used, for exanple, the
uppdsinaptiasezontt ot ieHR ORAfe e thoxesighaggs fe HEY .
renmoved by dry etching such as reactive ion etching
N Eindi cingstedkes arsermfousn sdtldiviong guws Yeowisdsdd ine

i n.conmbination of tetrafluoronethane (CF4) and oxygen
s{D2yoMheal trhindim r stidan{Al Mi) |, apeantdd vand 1swedse  (MgF2) ,
anti-HF | ayer 104 are etched by using the sane

c&henins af Ludr Gmurs F,o heset. ébbngecaubi.dbe (Sé6hdusmedphous
such that the etching of the first anti-HF [ayer 102

di Sm&RIP b @anldiitentPios sedl r@saviei,d seidc piong indfdetshe
second anti-HF layer 104 in its entirety during

Wb N h f iR fild1st saRlsiesHEdrayele ¥d2 swhemda sekemdacal
solution penetrates to the second anti-HF |ayer 104

éﬁﬂylﬁ#ﬂla GPi1R0l 894133 ¢ 1 5t Recbiskat-yarbl vhhdu@teket
102 upon etching the first anti-HF layer 102 with the

eé%%i 3 ls%%hughg%icéi %Bhg%'BﬁEe s'%n%b@inéAreﬁoval
second adhesive layer 27 1s formed on the side of
ogl%%ep%%gpzh%gv%fl%@%r%hbg'dry etching with such etching
gases as permitting removal of the respective layers.
When polycrystalline silicon is used, for example, the
first and second anti~HF layers 102, 104 can be removed

by dry etching such as reactive ion etching (RIE) which

makes use of an etching gas composed in combination of

tetrafluoromethane (CFi) and oxygen (0z). When the first

anti-HF layer 102 and second anti-HF layer 104 are etched
- by using the same chemical in common, the etching must be
conducted such that the etching of the first anti-HF

layer 102 is completed earlier. This is to avoid etching

of the second anti-HF layer 104 in its entirety dpring
‘etching of the first anti-HF layer 102 when a chemicai
solution penetrates to the second anti-HF layer 104
through the pinholes 132'in the first anti-HF 1ayer 102

upon etching the first anti-HF layer 102 with the
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filmdevice |layer 121, in other words, on the surface
of the second insulating |ayer 105 after the
above-descri bed etching by coating, for exanple, an
UV curabl e adhesive, for exanple, by a spin coating
technique. Referring next to FIG 4B, a third
substrate 128 is bonded to the second adhesi ve | ayer
127 subsequent to the formation of the second | ayer
127. As this third substrate 128, a plastic substrate
is used. By using, for exanple, a polycarbonate film
clofmilz:&2l mmtdtiickness as the plastic substrate and
exposing it to ultraviolet rays, the second adhesive
| ayer a%2710ederatetihén WWiGuUr &bl ea selhesd vedhes T ethyer
Al t hough the pol ycarbonate substrate is used as the
104 ast iforsidis ot d Bildee odbave daser shdd offi the thin-—
enbodi ment, the plastic substrate is not limted to

FISWE Ry iRQ MGa/honatie subsihate wakdsi nsheatle sul€hce of
plastic substrates may al so be used. Reference is

e RG 1AsThGtidG 1508 Rber aRdeat eneCaBsieUEEEBRibed
prepared as described above is dipped in an al coho

et ﬂQBgS%.W%LaEQn?QWQ%g %EgmﬁgggngnSUbSEﬁﬁﬁﬁlézédﬁ¥sive,
v first a

I SS ng the esive layer 123 made of the
| i VE. : ti. bstr at
oo B B aou AL RRTER . FPPTAd0 ce | ayer 121
T t.ed the thi hesi I ] .
secor GaHesY eng}f%y‘lecg dﬁ]gg/ el g%c%wn%{? %%‘ﬁf%\éf%%%é Fngyge o

bo% gdlggeE gsggcond adhesive layer 127 subsequent to the

formation of the second layer 127. As this tﬁird
substrate 128, a plastic substrate is used. By using, for
example, a polycarbonate film of 0.2 mm thickness as the
plastic substrate and exposing it to ultraviolet rays,
the second adhesive layer 127 made of the UV curable
adhesive is cured. Aithough the polycarbonate substrate
" is used as the plastic substrate in the above—deécribed
first embodiment, the plastic substrate is not limited to
such a polycarbonate substrate and instead, other plastic
substrates may also be used.

Reference is next had to FIG. 4C. The intermediaté
construction prepared as described above is dipped in an
alcohol (not shown) to remove the second substrate 124 by

dissolving the first adhesive layer 123 made of the hot

melt adhesive. As a result, an active substrate is
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t her ebet ween. Al t hough not shown in any draw ng, the
active substrate is subsequently conbined with an
opposite substrate, and into openings formed between
the substrates, a liquid crystal is injected to
provide a liquid crystal cell. This work can be
perfornmed by conventional assenbling steps for |iquid
crystal cells. In the above-described fabrication
process of the thin-filmdevice, the etch rate of the
first insulating |layer 103 may desirably be | ower
obfadneHawish the thistfilmbdevite l@emhedl tmurfigdtover
insulating layer 103 is renoved with the sane
tdieerhéabl sdhative bhsyéhel 2henitdal thsodandmh adhesive
(hydrofluoric acid) enployed upon renoval of the
lbyest 180bshdatecoMbenndineafie t1 By SEED nich testp o ddfd

| ayers 102, 104 are made of a material or materials
thepapstyecert chabl e with the sane chemi cal sol ution
(for exanple, the above-described m xed acid) and are

et chey WiHdudmaotSamwaham aak s@lawting) ther aexagsl e,
t he above-described mxed acid), it is desired that

stBet LA €hI 1Y Qlpd g ddd S} cailndd Ji%ranl%ﬂo%g&teed

closer to the first substrate 101 is conplete
s iEle L haly that, Q:&:»egl ﬁaq?se“f%rl‘rﬂpoe@tﬂééd’ée?? dryer 104.
I'n the above-describie I'tst enbodi nent, the first
s%gﬂfﬂ';e% ,ayae N ill%O%Ld S&Jyosrtr;ﬁd itshli%rﬁ%rcttelzial%ot %%o%%%%ng
anti - ayer .
liquid crystal cell. This work can be performed by
conventional assembling steps for liguid crystal cells.
In the above-described fabrication process of the

thin-film device, the etch rate of the first insulating
- layer 103 may desirably be lower than that of the first
‘substrate 101 when the first insulating layer 103 is
removed with the same chemical soclution as the chemical-
solution (hydrofluoric acid) employed upon removal of the
first substrate. When the first and second anti-HF layers
102, 104 are made of a material or materials commonly
etchable with the same chemical solution (for example,
the above-described mixed acid) and are etched with the
same chemical solution (for example, the above-described
mixed acid), it is desired that the etching of the first

anti~HF layer 102 located closer to the first substrate

101 is completed earlier than that of the second anti-HF
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In the above-described fabrication process of the
thin-filmdevice, the protective |ayer 106 which
serves to protect the thin-filmdevice |ayer 121 from
t.he chemical solution is fornmed of at |east two | ayers
having resistance to hydrofluoric acid used upon
renmoval of the first substrate 101, specifically the
first and second anti-HF |ayers 102, 104 made of

nol ybdenum Practically speaking, the protective

| ayer is hence arranged as two or nore |ayers. Even
Layenyde 6f | Jor itheacibdveedelses itled filmser epbotidoeinte the
| ayer (second anti-HF | ayer 104) through the pinholes
f182¢ famineeHT nlder dull2riprideedd viehilmayer than ridte second
anti-HF layer 102) | ocated closer to a side where the

~antl-eHETEdiwde ONStruction i s maintained in contact
with hydrofluoric acid, it is still possible to

prevent tak bBeveeeerd aRki Habraxeri$84pabyekyr bliekhe
penetration of hydrofluoric acid to the side of the

tHiH-e i1 AABEE t] A0 1kl 1 vEN RidHNAIRS k3 2nl 3 rvia s
the first and second™ anti-HF |ayers 102, 104, which

i : ) ' j,d 4t | d
o skunca il ol 9800 17 e

upon renoval rst subs _
crSIBLIeA IR 3b O ASGSUENE) Y Mevers popine
< OSRGOS e LR ks T
fi&gkss% %%%gﬁkyle?’€£83§ ELL&XY %%%' i%% “g%a.E%Eond
anti-HF layers 102, 104 made of molybdenum. Practically
speaking, tﬁe protective laver is hence arranged as two
or more layers. Even if hydrofluoric acid reaches the
inner protective layer (second anti-HF layer 104) through
- the pinholes 132 formed in the outer protective layer
(first anti-HF layer 102) located closer to a side where
the intermediate construction is maintained in contact
with hydrofluoric acid, it is still possible to prevent
at the second anti-HF layer 104 any further penetration
of hydrofluoric acid to the side of the thin-film device
layer 121. The pinholes 132,134 in the first and second
anti—-HF layers 102; 104, which have resistance to
| hydrofluoric acid to be employed upon removal of the

first substrate 101, are very small and occur at random.

Accordingly, the probability that the pinholes 132 and -
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exanpl e, that pinholes 132,134 are forned in the first
} and second anti-HF |ayers 102, 104 havi ng
resi stance to hydrofluoric acid to be used upon
renmoval of the first substrate 101. Even if the
hydrof l uoric acid penetrates through the first
anti-HF | ayer 102, there is the second anti-HF |ayer
104 as the second | ayer. The hydrofluoric acid is,
t herefore, blocked there. Wth the first and . second
anti-HF layers 102, 104 having resistance to
13 drofldided Eamiall ajerdter seMen locak}arst LGoPrETSREY t o
the thin-filmdevice |ayer 121 can be surely
1qv evahiedbovAedesdirnheyl, aht anpére trat bk dneR e
- be decreased. Wth reference to FIGS. 5A through 7, a
. uglesef iqHiorextMdrlelnedowprobdbidbdyt alerbezesssume, for
according to a second enbodi nent of the present
eddiad | A ik lfeabnizegtiizan aref farmbidnihi khedévkse,
specifically. about steps for formng a reflection

arRClde rsubsiiale anve 2l aski c10g3ubsviagerbyiathnaaster
net hod for the fabrication of a I|iquid crystal

hy SR i8S ddilushr dkedsed GhEn $Amodayl 8gStRubsirate
or silica substrate of approximately 0.4 to 1.1 nm:

subdrGKRESY 011 S Ho&H ffa?héiﬁféréfiﬁﬁffﬁE%égﬁ-ﬁ@ﬂéﬂké@dd

serve as an 24 origin substrate. A first anti-HF

B4sh 202 haying, Lesjst igggrt QoBYydERgen fLuphkdeeass
] grta

ydrof l'uoric aci seco anti1-HF layer 203 having

'an%§§h§t§2§%rtQOQVQEOQEQ second layer. The hydrofluoric

ek

acid is, therefore, blocked there. With the first and

second anti-HF layers 102, 104 having resistance to
hydrofluoric acid, penetration of hydroflporic acid to
the thin-film device layer 121 can be surely prevented.
Accordingly, tfansferFrelated defects can be decreased.
| With reference.tb FIGS. 5A through 7, a description
will next be made about a process according to a second
embodiment of the preSent‘inventibn for the fabrication
of a thin-film device, specifically about steps for
forming a reflection active substrate on a plastic
substrate by a transfer method for the fabrication of a
liguid crystal display.

Asrillusﬁrated in FIG. SA, a glass substrate or
silica substrate of approximately 0.4 to 1.1 mm thickness

is used as a first substrate 201 which will sexrve as an
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fluoride and hydrofluoric acid, and a first insulating
| ayer 204 are fornmed one by one fromthe | owest |ayer
on the first substrate 201 (for exanple, a gl ass
substrate of 0.7 mmthickness) to provide a
protective |ayer 205. The first anti-HF |l ayer 202 is

arranged by formng, for .exanple, a nolybdenum (M)
thin filmto an illustrative thickness of 500 nm The

second anti-HF | ayer 203 is arranged by formng, for
exanpl e, an anorphous silicon (a-Si) layer to an
orlgigstr gubeEreheck festintt 200timHE Hayexn 40¢ having
insulating |ayer 204 is provided by form ng, for
regigiphee toshydcogenxfduot Sile23nflayedreblupric acid, a
illustrative thickness of 500 nm The nol ybdenumthin
sefphrh sahibBF layerd2By bBpuitegrragistvmte tdhehwiorpdous
silicon layer and silicon oxide |layer can be forned

flbyrpdasand Qviir$chearsal ayboragepostiton)indslating
illustrated in FIG 6, a thin-filmtransistor (TFT)

laysrthen 40& eshriyd achOVbY ESRET Bt bt et ipo®| VSikdd € Mayer on
bottomgate thin-filmtransistor (TFT) process in a

thél Mitof SEEEFa8S I t Peof | E84mEndodi Bt s s The seeond
enbodinent is different fromthe first enbodi nent in

of td13} mm ReEAUSEddIE {41 fdd 4B deviaerd St fhe fae;féleC.idSﬁ.n

aptiye 25 substrape usef ul fpr tthe fabrication of the
thd 1AW GlYstal 1daley5e84 02 & '3&‘3.1 &P 1 0a8, 28 JS &8, -

sij]gLver (aAgt)l I nst ea g%ﬁlé)an Thi's S|}{)ver AQd) is
_exéﬁfﬂza%.%olybdenum {Mo) thin film to an illustrative
thickness of 500 nm. The second anti-HF layer 203 is

arranged by forming, for example, an amorphous silicon

(a—-8i) layer to an illustrative thickness of 200 nm. Th=
first insulating layer 204 is provided by forming, for
example, a silicon oxide (8i0;) layer to an illustrative
thickness of 500 nm. 'The molybdenum thin film can be
formed by sputtéring, while the aﬁorphous silicon layer
| and silicon oxide 1a§er can be formed by plasma CVD
(chemical vapor deposition).

As illustrated in FIG. 6, a thin-~film transistor
(TFT) is then formed by a low~tem§erature polysilicon
.bottOmngate thin-film transistor (TFT) process in a
similar manner as in the first embodiment. The second

embodiment is different from the first embodiment in that,

because the thin-film device is the reflection active
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refl ector. The second enbodi nent is also different
from the first enbodinent in that upon formation of a
pl anari zation layer 215 with a
nmet hyl - net hacryl at e-based resin, the planarization
| ayer is provided with ruggedness to also provide
silver (Ag), which is to be forned over the
pl anari zation |layer, w th ruggedness so that regular
refl ection of Iight can be prevented. Descri bed
EFlelcall gate el ectrode 206 is_formed on_the
SH 8F§8FFVHS?§9ér 285theof abkaRPFEOn vP £ e HeyAstienum
filmthe thickness of which is 100 nm for exanpl e.
CTHP&adatiesplari radeizob ehncheoder ke Wyes cvinvestt | Gral
phot ol i t hogr aphy and etching techniques. By plasma
ieybeadopfeXB@phed thimteilwenl &Agbnis ivsed®0k s
formed with a silicon oxide (SiQ2) layer or with a
refhtotoe. cdiposedofd @middigemoXisdalEsi @AY feapat dmdn
a silicon nitride (SiNs) layer such that the gate
thed efl r oideemi2Obi men € aMergth byupdie Bodnes 4 vglcrt ion film
207. In continuation with the gate insulation film

pl20¥arpdnt sripheus Bid wiorh |awest HitinekRssy 133 eiPalsed
100 nm) is formed further. A pulsed XeC excinmer

rd=aiser hRap Mridt i tWave 19Raih sof 307 ikad %11'1:'}{ adi at ed
to the anor phous 26 silicon layer to nelt and

ruRidsdl iz e 1iso wltd@ ﬂve@'o@)' ' %%g&]ﬁégr 'osbe

fornmed as a crystalline S|I|con | ayer
foQQEﬁﬁb%b%o%hla%&%na§1ggﬂﬁﬁﬂ'fgy%g,amg%h ruggedness so

that regular reflection of light can be prevented.

Described specifically, a gate electrode 206 is

formed on the protective layer 205, for example, with a

molybdenum film the thickness of which is 100 nm, for

example. This gate electrode 206 can be formed by_

conventional photolithography and etéhing techniques. By

plasma CVD, for example, a gate insulation film 207 is
- formed with a silicon oxide (8i0,) layer or with a
laminate composed of a silicon oxide (510.) laver and a

silicon nitride (SiN,) layer such that the gate electrode

206 is covered by the gate insulation film 207. In

continuation with the gate insulation film 207, an

amorphous silicon layer (thickness: 30 nm to 100 nm) is

formed further.- A pulsed XeCl excimer laser beam with a

wavelength of 308 nm is irradiated to the amorphous
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208 is formed to provide a channel -form ng region.
Formed on each side of the polysilicon |ayer 208 are
polysilicon I|ayers 209 conposed of an n- dope region
and a polysilicon |layer 210 conposed of an n+ dope
region. As appreciated fromthe foregoing, each
active region is forned as an LDD (lightly doped

drain) structure conpatible with both a high
on-current and a low off-current. On the polysilicon

| ayer 208, a stopper layer 211 is formed, for
Sekapph el ayf ¥ Ht@ &4 1 cord odaw (SilAR)zd dytersuch phatte et
the channel upon inplantation of n phosphorus ions.
P8yypl hbeen QOAYyen jpasEivedd ers fa lanyzl2lils nfeosidd con
further with a silicon oxide (SiQ2) layer or with a
ldyen naleingnpbsedpollvaisdikbbaonagrirjea(So O3 il ayen dader
a silicon nitride (SiNs) layer. On the passivation
208 |18 Xckmed 180 Wresr ikleecl [PEd@ne]3 rthidiairegebact r pdemed
214 are forned, for exanple, with alum num such that

orl hesm elield Fden AR 1veanneshed ket hosi Bdevpdugkil icon
polysilicon layers 210. To protect the device and al so

ldyeref oot coRl@Rabl 23t ey~ agPhanpel zah | 20a! 2Y8814db1 { Son

then forned, for exanple, with a
e PRECRehen Shch i rre B ca¥ BV At et
O he " pp kB tay SR ERag P B el g, b BBl FLFRSC
LDS'?EE&H%EY &thg &%a&g)b§t£8£@§9e°¥8&pgg§ble with both
a high on-current and a low off~-current. On the
polysilicon layer 208, a stopper layer 211 is formed, for
example, with a silicon oxide (Si02) layer to protect the
channel upon implantation of n~ phosphorus ions.

By plasma CVD, a passivation film 212 is formed
further with a silicon oxide (8i03) layer or with a
laminate composed of .a silicon oxide (Si0;) layer and a
‘silicon nitride (SiN,) layer. On the passivation film 212,
a source electrode 213 and drain electrode 214 are fofmed,
for example, with‘aluminum such that these electrodes are
connected to the individual polysilicon layers 210.

To protect the device and also to effect

planarization, a planarization layer 215 is then formed,
for example, with a methyl-methacrylate-based resin, for

example, by the spin coating method such that the source
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pl anarization | ayer 215, w th ruggedness, the

pl anari zation |layer 215 is provided at a surface
thereof. wth ruggedness. In the planarization | ayer
215, a contact hole is also forned extending to. the
source electrode 213. By formng, for exanple, silver
(Ag) into a filmby sputtering, for exanple, a pixe
el ectrode 216 is then formed on the planarization

| ayer 215 such that the pixel electrode 215 is

onnect ed, t.p the sour.ce _electr.od 13 via,the.can t
elgeoqér.o%ydzt]h% A0y S Fede SHFEL fjgpg,lg‘aanf I%Iégt ?%%g 488
active_ matrix substrate can be forned gn the first
CHUTRT ft¥e BtAL PLaRAFILE O Eﬁy\ﬁrl &1ggxt?%ep’ﬁ%‘éljed%b%ut
steps for transferring the thin-filmdevice |ayer
PiFImalise rgada., whisdy Agt 0208 SREBed prEst FBe
substrate. As described above with reference to FIG
plerardzatisre degdivatild SeomdthuEPoeRIRES She&h®obt ai ned by
formng the first anti-HF | ayer 202, the second
plameirilER tigyerl 3363, 216hésf provifdadubst pngurfger 2bgrand
athin-filmdevice Ilayer 221 on the first substrate
wiz@lruBgkdnesce | $nnoke Mbmhaol FiG onbB ay |Elheat i ng

the internedi ate construction at 80C to 140C on a hot
copkate B22e asfhist faBmadhesteediayeto2fBei softoceed by
coating, for exanple, a hot nelt adhesive to an
-eléttusteakive thy cka@std@f forma:implsd, silver (Ag) into
a film by sputtering, for exaﬁple, a pixel electrode 216
is theﬁ formed on the planarization layer 215 such that
the pixel electrode 215 is connected to the source
electrode 213 via the contact hole.
By the above-described steps, a reflection active
matrix substrate can be formed on the first substrate 201.
A description will next be made about steps for
- transferring the thin-film device layer from the first
substrate 201 onto a plastic substrate.
As described above with reference to FIG. 5A, an
intermediate construction has been obtained by forming
the first anti-HF layer 202, the second anti-HF layer 203,
the first insulating layer 204 and a thin-film device
layer 221 on the first substraté 201. Reference is now

had to FIG. 5B. While heating the intermediate

construction at 80°C to 140°C on a hot plate 222, a first
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As shown in FIG 5C, a second substrate 224 is next
nmounted on the first adhesive |layer 223 and, while
pressing the second substrate 224 toward the first
substrate 201, the resulting internedi ate construction
is allowed to cool down to roomtenperature. As the
second substrate 224, a nol ybdenum (M) substrate of
1 mm thickness can be used, for exanple. As an
alternative, it 1is possible to coat a hot nelt
adhesive on the second substrate 224 and then to
afREBivéheafbrst2subst fatme?Qly caatiny clfdrthexXaaypdes a
ranging fromthe first anti-HF |ayer 202 to the
hbhiReit! sudeyice tayen L2 dane beenfionmeds ofn it e or
t hus-coated hot nelt adhesive wth the thin-film
sgevice layer 221 being directed toward the second
substrate 224. Reference is next had to FIG 5D. An

| nt er nedi - ICt50N MWigkRohhe ssBeerd teubsur abenext
0 bt M IO HcOn aeledohld® <585 00¢ layer 223

. hen di a4 et . .
1ad Sn%ec? N9 &Qeef.l}ﬁns‘gyg(ﬁl’gé%l% G 20%2%%%(%82»@{ hl(%r m

et ching of 't rst ubstr at

| ybdenum | the first o HE, Layer: 202 |
St s et I e A N e

etching automatically stops .at, the f.irst i o HE .
S?%atﬁ)%oh | LS reR Wt tlﬁlézeﬁl/n(ﬁéolfaltl?orcl%glsgec%itdé:tlﬁ)é% o

By Gith ST LEhHON (TERECIHYG 1 A8 EOR Bech

set,

‘substrate 224, a molybdenum (Mo) substrate of 1 mm

" thickness can be used, for example. As an alternativg, it

is possibie +o coat a hot melt adhesive on the second
substrate 224 and then to mount the first substrate 201,
on which the layers ranging from the first anti-HF layer
202 to the thin-film device iayer 221 have been formed,
on the thus—coatéd_hot'melt adhesive with the thin-film

device layer 221 being directed toward the second

substrate 224.
Reference is next had to FIG. 5D. An intermediate.

construction with the second substrate 224 Pponded thereto

via the first adhesive layer 223 is then dipped in

hydrofluoric acid 225 to perform etching of the first

sﬁbstrate 201. Because the molybdenum layer as the first
anti-HF layer 202 is not etched with the hydrofluoric

acid 225, the etching automatically stops at the first
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for exanple, at 3.5 hours. The concentration of the
hydrofluoric acid 225 and the etching tine with the
hydrof l uoric acid 225 nay be changed w t hout any
problem insofar as the glass of the first substrate
201 can be fully etched off. As a result of the
above-descri bed etching wwth the hydrofluoric acid
225, the first substrate 201 (see FIG 5D) is fully
etched off so that the first anti-HF layer 202 is
exposed (see FIG 5E). Wen pinholes 232 are contai ned
addidde 1Rlbgeyum thayeerasivbecfi tis¢ RpdiotFudayeracid
202 as shown in FIG 7, hydrofluoric acid tries to

22@e@ﬁkﬁﬁﬁﬁxf@ﬁﬁﬂ?ﬁst%n%h%av&%@oﬁdw@&bhtHthéﬁﬁtrgeﬁon of
rough the pinholes 232. There is, however, an

OQXtrﬁ iggﬂ’Qﬁ°E@Qhéh£y fﬂetQQCh{ﬁﬁr%ﬁﬁé”béﬁ E@Q%et

plnho in the second ant|- layer 203 at the
oA ol ﬁa“ S 23 hig. R nhﬂl;% exfl@fg@goﬁ or e
Ati- 8 I ayer o] uorrc acid

ther fore, _does t net r at 0 S|de
hyfge ﬁPPFﬁFd@&ﬁgeZB% ?gg %% gﬁ%nagtﬁé %eg%ﬁ an?i-HF
r 203. If .th secon i - HF 3. were n
hY?E% Horﬁﬁeaﬁﬁﬂrggpuﬁﬁycgch aﬂﬁ?éhwxgéoﬁgng?¥aPE%Biem
t hrough the 0 pi nhal es 232 woul d enetra% t he
ingRfArt F‘FrrFB@vgééssl gbetho2iizgt pubPSthathy 5&?%‘& g
acid would damage the thin-filmdevice |ayer 221.
fully etched off.

As a result of the above-described etching with the

hydrofiuoric acid 225, the first substrate 201 (see FIG.

5D) is fully etched off so that the first anti-HF layer

202 is exposed (see FIG. 5E).
When pinholes 232 are contained in the molybdenum

- layer as the first anti-HF layer 202 as shown in FIG. 7,
“hydrofluoric acid tries to penetrate further to the

second anti-HF layer 203 through the pinholes 232. There

i§, however, an extremely low probability in the
formation of the pinholes 233 in the second anti-HF layer

203 at the same locations as the pinholes 332 formed in

the first anti-HF layer 202. Hydrofluoric acid, therefore,

does not penetrate to the side of the thin-film device
layer 221 beyond the second anti-HF layer 203. If the
second anti-HF layer 203 were not formed, the

hydrofluoric acid which has penetrated through the
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As the thin-filmdevice fabricated by the process
according to the second enbodinent is for use in a
reflection liquid crystal display, no problemarises
in display performance even if three is the opaque
| ayer ~underneath the thin-filmdevice |ayer 221.
Therefore, the active substrate is subsequently
conbined with an opposite substrate, and between the
substrates, a liquid crystal is injected to provide a
liquid crystal cell. This work can be perfornmed by
ptohviati DRAl wassenbénaigratst eps tfhor dhiguifd lor ystvdlce
cells. In the above-described process according to the
15¢6pngl2 enbedinent t @ rnfdue fiabsticatdcdnl ofoutlke dariagref ithe
device, the first anti-HF |ayer 202 and second anti-HF

thayeri PR3q8vycdesiyablypbe made of materials at |east
one of which is not etchable with any conmpbn chem ca

sol utizan dda yrixed 13€iadkickn rhbeiahexs- 8gsenkbpdocess
process according to the second enbodi ment for the

#@@f&ﬁ%i on of o the-d.fi nediddindayice el S ateet i ve
ayer

5 which serves to protect the thin-film

i ce | 21 f t-he, i | i i £ d
B8 IR AL Sl S ks

east” two |a Si st _
Y WSS e eI Bl Hied shyer
uéﬁ%é na-Efgge.t|£Q§¥?Tﬁﬂé¥yié%hia§%&ogg1§nt&Egﬁégg¥gf the
active substrate is subsequently combined with an
opposite substrate, and between the substrates, a liquid
crystal is injected to provide a liquid crystal cgll.
This work can be performed by conventional assembling
steps for liguid crystal cells.

In the above-described process according to the
second embodiment for the fabrication of the thin-film
device, the first anti-HF layer 202 and second anti-HF
layer 203 may desirably be made of materials at least one
of which is not etchable with any common chemical
solution (the mixed acid).

In the above-—described process according to the
second embodiment for the fabrication of the thin-film
device, the prcotective layer 205_which serveé to protect

the thin-film device layer 221 from the chemical solution

is formed of at least two layers having resistance to
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of anorphous silicon. Practically speaking, the
protective layer is hence arranged as two or nore
| ayers. Even if hydrofluoric acid reaches the inner
protective Ilayer (second anti-HF |layer 203) through
the pinholes 232 fornmed in the outer protective |ayer
(first anti-HF ayer 202) |ocated closer to a side
where the internediate construction is maintained in

~contact with hydrofluoric acid, it is still possible
to prevent at the second anti- HF | ayer 203 any

hidiré ero paneidiat iwredfugydremoved ofadihe¢ ftigstthe si de
of the thin-filmdevice |layer 221. The pinholes 232,

s@S3tided a1 refe i csaagnd hantfii«df laayter-$F 26320302
whi ch have resistance to HF to be enpl oyed upon

A Sl Oy Idigdnd 3ta suhstdeaiad@htiape ey rs 283 made
occur at random Accordingly, the probability that the

o Ahol8s,23% :and £33 MlHl:@iESlfLQrgﬁdaﬁtntgbeth’ane

ocations Is extrenely | ow. The above-described anti -

net.r.af | Qﬁa makes Use Rk B swexigremRine hewers.
p%ﬁ%)%ﬁﬁﬁ?:%% e?ggﬁhssuné; foﬁgéxghple, t hat pinhol es
232,. . 233 are for.ned |. Sy MR- Ty [« PIR-Y-Tedo Ve or=Tr v Pon s
Ehﬁ%&éﬁg%yﬂﬁﬁ gﬁﬁbgﬁﬁgzégggﬁgﬁcgh%o hydr of | uori ¢ acid
to be used . upqn r val of, t.he fi sybstrate 4QL. 232
lagirdn secomg §f%ﬁy 0 Fﬁgfigogéiégﬁgﬁ Prgggg%?hrough
the first anti-HF -layer 202, .there s _the Ql -
formec. B [tRferU363 REC &‘Flé'&c&ﬁ‘areﬁ’a;fﬁ.m%héie& B 1ayer
hydrofl uoric_acid is, therefore, . .
202) located closer to a side wheére the intermediate

construction is maintained in contact with hydrofluoric
~acid, it is still possible to prevent at the second anti-
HF layer 203 any further penetration of hydrofluoric acid
to the side of the thin-film device layer 221. The
pinholes 232, 233 in the first and second anti-HF layers
202,203, which have resistance to HF to be employed upon
removal:of the first substrate 201, are very small and

occur at random. Accordingly, the probability that the

pinholes 232 and 233 would be formed at the same

locations is extremely low. The above-described anti-

penetration measure makes use of this extremely low
probability. Let’s assume, for example, that pinholes 232,
233 are forméd in the first and second anti-HF layers
202,203 having resisfance to hydrofluoric acid to be used

upon removal of the first substrate 201. Even if the
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bl ocked there. Wth the first and second anti-HF
| ayers 202,203 having resistance to hydrofl uoric
acid, penetration of hydrofluoric acid to the
thin-filmdevice |ayer 221 can be surely prevented.
Accordingly, transfer- related defects can be
decreased. Wth reference to FIGS. 8A through 10B, a
description will next be nade about a process
according to a third enbodi nent of the present
invention for the fabrication of a thin-filmdevice,
hyaeoifiinoal by aahhdupenst epse § orhfough nghanf act § \antmiatHE X
substrate on a plastic substrate by a transfer nethod
16Qert Re2f abhigat ioNtBE Sdcomet dve: ARl rixyéy B0 Draganiie
el ectrol um nescence (EL) display. As illustrated in
sEbGnaBAayargl agse SURsldAtR Olc aild G S WislreFoe «f
approxinmately 0.4 to 1.1 mmthickness is used as a

bibEREaSYRELEAl &y 301 MY Gt MY larRPToR- A @ tiCHFYNBYers
substrate. Afirst anti-HF | ayer 302 having

26?52656‘{%%@%% %ﬁl?g%gcré '3101‘63 %&&@Pﬁu&‘ﬂj& ofdypric acid,

secon avi ng resi st ance to

pONIEOGeNon FLHOLLHE AR TYC SN0 Cu el thafnd i (drce

PFhsh are fornhed one
| owes aver on 33 t.he first su strate 0 _
ae&%ﬂp%%i a@%%s%ﬂ%@haﬁeve%frecg e Tbgtyesyrpgster
rOVI rotect| er 305 The first antl-HF
LSS S L i 0 B, Tor

With reference to FIGS. 8A through 10B, a
description will next be made about a process according
to a third embodiment of the present invention for the
‘fabricatioﬁ of a thin-film device, specifically about
steps for forming'an.active matrix substrate on a plastic
substrate by a transfer method for the fabrication of an
active-matrix—-type organic electroluminescence (EL)
diéplay.

Aé illustrated in FIG. 8A, a glass substrate or
silica substrate of approximateiy 0.4 to 1.1 mm thickness
is used as a first substrate 301 which will sexrve as an
original substrate. A first anti-HF layer 302 having
resistance to hydrogen fluoride and hydrofluoric acid, a
.second anti-HF layer 303 having resistance to hydrogen
fluoride and hydrofluoric acid, and a first insulating

layer 304 are formed one by one from the lowest layer on
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exanpl e, a nol ybdenum (Mb) filmto an illustrative
t hi ckness of 500 nm The second anti-HF |ayer 303 is

arranged by form ng, for exanple, alum num oxide
(A1203) filmto an illustrative thickness of 200 nm

The first insulating layer 304 is provided by
formng, for exanple, a silicon oxide (Si02) layer to
a thickness of 500 nm The nol ybdenum fil m and

al um num oxi de filmcan be forned by sputtering,
while the silicon oxide |ayer can be fornmed by plasm

HBD fickRensedls traper 3depesbti 8RxmpPet haiNgfaidM substrate
transistor (TFT) is then forned as a %ln film device

drayer b ankewnkegpets Tig_r:svp@éy@ bk@@@ct?@étﬂeﬁ‘i’f@@t $05.
thin-filmtransistor T) process such as

T8es¢hiirRedantor ?Xﬁg%ﬁ 35@ 1«'39&% nﬁg{%%%y%&

Process Technol ogy™; 59, Press J ur
199 139,
REEPEr Bioalte e, eﬂ?FoerﬁF%@yén ShbuscaghTe
d f II , h
t@é‘éb%%ee 050850 s or P SR TIE: BrHreat: vEvFay Y a0s
b i e e

ﬂgtolltho raphy and et chjing technlq%fs A gate
P FarT ot TR BT TS Foridtes® B (10 axtrplibe FieHta
- S|I|con oxide (SIQ2) layer or with a |am nate

of2¥e%i04 o Gareides &) faemand oy example,

silicon nitride (SiN') layer such that the gate
aeﬂ%ﬁﬂqan9x1de (8103} laver to a thickness of 500 nm.

- The molybdenum film and aluminum oxide film can be formed
by sputtering, while the silicon oxide layer can be
formed by plasma.CVD (chemical wvapor deposition).

A thiﬁwfilm transistor (TFT) is then formed as a
thin-film device layer by a low—temperature polysilicon
bottom~gate thin-film transistor (TFT) process such as
that described, for example, in “’'99 Latest Ligquid
Crystal Process.Technology”, 53-59, Press Journal Inc.,
Tokyo, 1998 or “Flat Panel Displays 19997, 132-139,
Nikkei Business Publications, Inc., Tékyo, 1998.

Described.specifically, as -shown in FIG. 9, a gate
electrode 306 is formed on the protective layer 305, for
example, with a molfbdenum film. This gate electrode 306
can be formed by conventional photolithography_and

etching techniques. A gate insulation film 307 is formed,
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306 is covered by the gate insulation film307. In
continuation with the gate insulation film 307, an
anor phous silicon layer (thickness: 30 nmto 100 nm
is formed further. A pulsed Xed exciner |aser beam
with a wavelength of 308 nmis irradiated to the

anmor phous silicon layer to nmelt and recrystallize it
such that a polysilicon layer is formed as a
crystalline silicon layer. Using this polysilicon

| ayer, a polysilicon layer 308 is fornmed to provide a

&hadpghs 1 0r M Ngh rLH 10N, cPrdBde %1@9?h1§y8§ 8t then a
ponS|I|con l'layer 308 are polysilicon [Iayers 309

1&91%@%&36%&%& ofjoaoes. nagi-n ANdiea Ralysi Lhgop adﬁéygr

310 conpos an n+ ope region. As appreciate
I ego each_ac o] S
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n ent and a m;off t he
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phosphor us _i.ons. ma CVD, a paSS|vat|g§ film312
amoL PhGFe ¢ L fl@Prnhé@mrt Ht§l§|kln1€§§n J¥i 88 £8i e8P PRYyers

or wth a |am nate conposed of a silicon oxide. (S|C2)
forgpsr fagdher3s BiPriendnkefl dexcirar)lasserbeen vheh 2

passivation film 312, a source electrode 313 and
wayedengéheotfr 688 3m4iar érredaaged teor thrapPPEPLAREN

al um num such that these el ectrodes are

‘silicon layer to melt and recrystallize it such that a

polysilicon layer is formed as a crystalline silicon
layer. Using this polysilicon laver, a polysilicon layer

308 is formed to provide a channel-forming region. Formed

on each side of the polysilicon layer 308 are polysilicon

layers 309 composed of an n~ dope region and a polysilicon

layer 310 composed of an n' dope region. As appreciated

from the foregoing, each active region is formed as an
ILDD (lightly doped drain) structure compatible with both

a high on-current and a low off-current. On the

polysilicon layer 308, a stopper layer 311 is formed, for

example, with a silicon oxide (Si0;) layer to protect the

channel upon implantation of n phosphorus ions.

By plasma CVD, a passivation film 312 is formed
further with a silicon oxide (S51i0;) layver or with a

laminate composed of a silicon oxide (8i0;} layer and a
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connected to the individual polysilicon |layers 310. A
protective insulation |layer 315 is then forned, for
exanple, with a nethyl-nethacryl at e-based resin, for
exanpl e, by the spin coating nethod such that the
source electrode 313, the drain electrode 314 and the
like are covered by the protective insulation |ayer
315. To permt connection of the source el ectrode 313
with an anode of an organic EL elenent to be forned
subsequently, the protective insulation |ayer 315 is

s&*ﬂgeoﬁeﬁﬁ?%ﬁd@y(@mﬁomé%ﬁéﬂ onal, phat phiskhographi €i1m 312,
techni que and etching technique at a portion thereof

'QSQESQ a§g§%98&9t§§3 SAH' 684 heg&eeeeoééss@@dayeeformed,

rotective insulation layer 315, an
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sputtering such that the al um nun1(§i% %

connect &FateGtiye 6&?8&35P88 8d&S of FL%IV PHUSE

TFTs to permt feedin of a current |ndependently t9
e elidd rodettyiz retie Fvgaticc Pegyer ThEdMa O

structure in the formof a 36 Ian1nate of an_organi
ejpstele r dns e SpdyecoRtAngharedhodo syt Ehafki TP PH%F‘

318. The organitc hole transport |ayer 317 can be
e ¥egrtrmatle 20r3 extdrepldeaimo of ectiingkiee$d dopnd the like are

‘covered by the protective insulation layer 315. To permit

connection of the source electrode 313 with an anode of
én'organic EL élement to be formed subsequently, the
protective insulation layer 315 is then removed by a
-conventional photolithographic technique and etching

technique at a portion thereof located adjacent the -

" source electrode 313 and the anode.
On the protective insulation layer 315, an organic
EL element is then formed. The organic EL element is

composed of an anode 316, an organic layer, and a cathode

319. As the anode 316, an aluminum (Al) film is formed,

for example, by sputtering such that the aluminum (Al) .
film is connected to the source electrodes 313 of

individual TFTs to permit feeding of a current

independently to the source electrodes 313.

The organic layer has a structure in the form of a
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30 nm by vapor deposition of copper phthal ocyani ne. As
the organic emtter layer 318, Alq3 [tris(8

hydr oxyqui nol i nol ato)al umi num(111)l can be applied as
a green color to a thickness of 50 nm Bathocuproine
(2,9- dinethyl-4,7-di phenyl -1, 10- phenanthroline) as a
blue color to a thickness of 14 nm and BSB- BCN

[2,5-bis{4- (N
nmet hoxyphenyl ) - N- phenyl am no] styryl } benzene- 1, 4-
di carbonitrile] as a red color to a thickness of 30

nm. [l _by_vapor_de itio I_TO
1l el RRERA St dbrafha SRSt Hha
rocess according to e i rd_enbadi t, .the
OB RRRF ot EEPEbATe" abb: e heh e a00dG. doac: (Haqorort
structure. As the electrodes, however, it .is possibl
1e¥etisd! £t oS knbh SXF W €5° rﬁakﬁ}}fgd@b o
use of electron transport |ayers, hole transport
30 aperRy BRRRY rdfPoHi BEeR ol | GRRREE Pl}ila}aelcicrﬁaé'g]ﬂ%n As
| ayers, electron blocking |layers, hole blocking
theyersamire o tter layer s31Gurdleet [wigadsivation film
320 is forned to cover the cathode electrode 319. In
“hydrexyaqbiod e 1 a to )sd Jungigrm (i 1) ld e qrSikgNaApifliied ¢n 2
be fornmed as the passivation film 37 320, for
gmanpladont da & Hilclkalesss 0fo BED mm byBagphatctugrriaigie Bs 9-
an alternative, the passivation film 320 may al so be
difvertad. -y, 70, pheapar- 1dagesiddrem thirdllismd)i ke a blue
color to a thickness of 14 nm, and BSB-BCN [2,5-bis{4-(N-
methoxyphenyl) -N-phenylamino]styryl}benzene-1,4-

dicarbonitrile] as a red color to a thickness of 30 nm,
all by vapor deposition.
As the cathode 319, ITO can be used.
" In-the above-—described fabrication process
according tb the third embadiment, therrganic EL element

adopted the above-described structure. As the electrodes,

however, it is possible to use conventionally known
structures making combined use of electron transport
layers, hole transport layers, electron injection-layers,
hole injection layers, electron blocking layers, hole

blocking layers and emitter layers.

Further, a passivation film 320 is formed to cover
the cathode electrode 319. In this embodiment, a silicon

nitride (8i3Ni) film can be formed as the passivation film
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The construction ranging fromthe TFT | ayer to the
organic EL layer will hereinafter be called "the thin-
filmdevice layer". A description will next be nmade
about steps for transferring the thin-filmdevice

| ayer from the first. substrate 301 onto a plastic
substrate. As described above with reference to FIG
8A, an internedi ate construction has been obtai ned by
formng the first anti-HF | ayer 302, the second
anti-HF layer 303, the first insulating |ayer 304 and
3Ate thirnekiahpideviceea kthyexnd24d of 10 dAm nNst substarstney.
301. Reference is now had to FIG 8B. Wile heating
Mshani At eeradiate, CORst pueh i vat 8bn 800 ® ARG PR IEBN e
plate 322, a first adhesive |ayer 323 is forned by

f%QﬁanBy £0p, e%éﬁBkedeﬁosbgloﬂE$f-@Q@Qﬁu&? to an
illustrative thickness of 1 nmor so. As shown in

FIG 8fhe & m&%tfﬁgﬁ%ﬂo& Rest TrRoYRLed ® the

t he first adhesive | ayer 3 and, while presSing the

-o§§8899 E]H? n%glt:ewf’gf }tng rgaf{]egr fﬂé Sctalﬁal&)‘st kﬁeit ech%. 1

e resu ntermedi a e construction Is

ngIgS?r a e / OPm : %n%ee %’bbofl Egt ?%C% g Tade %%OUt

" a hol
i ckness. can be used for exa Itern tive,
stobd B0 S AR S T aleadh, Fayi R
egtglpd A ttrr%}tee 332041 %nndtot t3‘;1erg:>ltaos tT?:u gtubtsri]:%af Ier St

As described zbove with reference to FIG. 8A, an

intermediate construction has been obtained by forming

the first anti-HF layer 302, the second anti-HF layer 303,

the first insulating layer 304 and the thin-film device

layer 321 on the first substrate 301. Reference is now

had to FIG. 8B. While heating the intermediate

construction at -80°C to 140°C on a hot plate 322, a first

adhesive layer 323 is formed by ceoating, for example, a
“hot melt adhesive to an illustrative thickness of 1 mm or
so. |

As shown ‘in 'FIG. 8C, a second substrate 324 is next
‘mounited on the first adhesive layer 323 and, while

pressing the second substrate 324 toward the first

substrate 301, the resulting intermediate construction is

allowed to cool down to room temperature. As the second

substrate 324, a molybdenum (Mo) substrate bf_l mm
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on which the layers ranging fromthe first anti-HF
layer 302 to the thin-filmdevice |ayer 321 have been
formed, on the thus-coated hot nelt adhesive with the
thin-film device |ayer 321 being directed toward the
second substrate 324. Reference is next had to FI G
8D. An internmediate construction with the second
substrate 324 bonded thereto via the first adhesive

| ayer 323 is then dipped in hydrofluoric acid 325 to
performetching of the first substrate 301. Because

8 Y RAGN WA haMe!, 8%t RG kst  ABLhnHEtaygREL 302,
|s not etched wth t'he hydrofluoric acid 325, the

t 1] t a r t n
g, dé%? Yot! HR3 + %d%%%ﬁ%?|§grfggagfgg Soe

ye 302. ustratlve of the
d el Rav
@5%%,%% 50, 0, T, VL SOTCHRLBL

an etchan
o t Th
ory ﬁviucﬁy a5t 1&3’3 ReE aapaisds %ﬁéﬂtﬁs Zfe%%.”ﬁ%%%cf iohEoafer
: d d.325 b d t hqut
30§61 GHE (heBrAr L85 GEHa éeé’e&f %@ﬁeﬁe%%sp%ab%m?é‘y
301 can be fully etched off. aresult of th
Ona68€et5‘é§cFPB§&deP8ﬁl Bglki ﬁﬁhﬁﬁévesylﬁpdmﬁ GBFPcfé&V‘d

325, the first substrate 301 (see FIG 8D) is fully
degighedayer 38lthaingheirpesedapprapg FB%PEC%Q i's

exposed (see FIG 8E).
substrate 324.

Reference is next had to FIG. 8D. An intermediate

construction with the second substrate 324 bonded thereto
via the first adhesive layer 323 is then dipped in
hydrofluoric acid 325 to perform etching of the first
substrate 301. Because the molybdenum layer as the first
anti-HF layer 302_is not etched with the hydrofluoric
acid 325, the etching automatically stops at the first

- anti-HF layer 302, 1Illustrative of the hydrofluoric acid
325 employed here is one having a weight concentration of

With such an etchant, the etching time can be set,

o

50

for example, at 3.5 hours. The concentration of the
hydrofluoric acid 325 and the etching time with the
hydrofluoric acid 325 may be changed without any problem

" insofar as the glass of the first substrate 301 can be

fully etched off.

As a result of the above—described etching with the
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When pi nhol es 332 are contained in the nol ybdenum

| ayer as the first anti-HF |ayer 302 as shown in FIG
10A, hydrofluoric acid tries to penetrate further to
the second anti-HF | ayer 303 through the pinholes 332.
There is, however, an extrenely |ow probability in
the formation of the pinholes 333 in the second
anti-HF layer 303 at the sane | ocations as the

pi nhol es 232 forned in the first anti-HF [ ayer 302.
Hydrofl uoric acid, therefore, does not penetrate to

hi8€0 81 der of qgﬁqtﬁﬂp fﬁﬂéﬂﬁ%&%uﬂsacx%&e%b1bqg@edﬂbe

second ant|- 303. the second anti-H

e L

as pene rate

netrate to.t fi device |layer 321 so that
%ycﬁ'ocfﬁ%% {]ee LH]%; él}lmd damage the thin-film

deV|c | ayer. 1. il lustrated Fl G
ol y bRRIE ftegndas. aEBOCHH'faéﬁe‘ijh?ean% m%frxqfdﬂ&m
| ayer 302 (see FIG 10A) is then etchedlalo wth a
1aHSePadite [Forst i IMEEphitt4 et V(%m"j’l‘%z 104,
W%+ nitric acid (HNCB) 3 wt % + acetic acid
hyCEd 00 C1@ ST 1Ee Lok @eneABate fuRthafetPotBech
of f the nol ybdenum | ayer of 500 nm 40 thickness wth
secwadniréd 48 dayas BRBsthirrughathe mdebolast 33keh Thrre
silicon oxide as the second anti-HF | ayer 303, the
iset bhivpyeaut emaektakhglyt dpw probhbiddtpnidnabhe-

formation of the pinholes 333 in the second anti-HF layer

303 at the same locations as the pinholes 232 formed in

the first anti-HF layer 302. Hydrofluoric acid, therefore,

does not penetrate to the side of the thin-film device
layer 321 beyond the second anti-HF layer 303. If the
second anti-HF layer 303 were not formed, the

hydrofiuoric acid which has penetrated through the

pinholes 332 would penetrate to the thin-film device

~layer 321 so that the hydrofluoric acid would damage the

thin-film device layer 321.
As illustrated in FIG. 10B, the molybdenum

(thickness: 300 nm) as the first anti-HF layer 302. (see

FIG. 10R) is then etched off with a mixed acid {[for
example, phosphoric acid (H3P04) 72 wt% + nitric acid
{(HNO3) 3 wt% + acetic acid (CH3COOH) 10 wt%]. It takes

about 1 minute to etch off the molybdenum layer of 500'nm
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HP [ ayer 303. In the above-described third enbodi nent,
the first anti-HF |ayer 302 was renpved by using a
solvent (the mxed acid). It may be renoved by dry
etching. Ml ybdenumas the first anti-HF [ ayer 302
can be renoved by dry etching while using a gas
conposed in conbination of sulfur hexafl uori de( SF6)

and oxygen (02) (for exanple, by reactive ion
etching). Under this condition, the alum num oxide
| ayer as the second anti-HF |ayer 303 is not etched,

89 ckh@bst PerRt £hE NG; LG OBt 4 calley +3hAPRidkd BEQdSSSQQd
anti-HF layer 303. Further, the second anti-HF [ayer

- n303e2Rfl {RhE fif{sloynl ?§ﬂ&$, t}gﬁﬁﬁg(ﬁgﬁott%fﬁgtla ng

transparent to visib
ye enpval _is eeded cordin
SR B, 08,0 B 2 1) Homt e -Ssegi antd
gniay § er 303 and the flrst |nsulat|ng | ayer 304
Aot noved. Conpared with the second enbodi nent,

the tm odi nent has a netit that owing to the,

f or matiTb RSt PRYe- S8eGRADARL FRHES) §pRPA3MInYy ¢ RPghEirst
transparent material, its etching can be obviated to

Rl $aVehe Genss FEMaVEs by $5ap9. aTRelNendt (the
anti-HF | ayer 302 was fornmed with nolybdenum but it

migh FCHBr-ned twreh BAyTeppyefrbutdry etching.

Molybdenum as the first anti-HF layer 302 can be removed
by dry etching while using a gas composed in combination
of sulfur hexafluoride (SFg) and oxygen (02} {(for example,
‘by.reactive ion etching). Under this condition, the
aluminum oxide layer as the second anti-HF layer 303 is
not etched, so that the etching automatically stops at
the second anti~HF layer 303.

Further, the second anti-HF layer 303 and the first
insulating layer 304 are both transparent to visible
light and are both insulating layers. Their removal is
not needed, accordingiy. In the above-described third
“embodiment, the second anti-HF layer 303 and the first
insulating layer 304 were not removed.

Compared with the second embodiment, the third
. embodiment has a ﬁerit*that owing to the formatién of the
second anti-HF layer 303 with-the transparent material,

its etching can be obviated to result in the fewer
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material other than the material of the second anti-HF
| ayer 303. Usabl e exanpl es include tungsten, anorphous
silicon, polycrystalline silicon, alum num oxide,
magnesi um fl uori de (MgF2), cal cium fluoride (CaF2),
silicon carbide (SiC), anorphous dianond,
benzocycl obut ene- based resins, polyimdes and the
like. For the second anti-HF |ayer 303, on the other

hand, al um num oxi de was used. It is, however,
possible to use a transparent material such as

etba@ghesi simadd uori de (MgF2), cal cium fluoride (CaF2) or
a transparent polyimde. There 1is, however, one

COﬂdlﬁm@nfh&s&hbﬁt&eﬁﬁeihyekhabzlﬁastb@rmédrﬁit@ntI-HF
| ayer 302 and the second anti-HF [ ayer 303 are not

n&h AR BY, e S8 chej8 Glrneel Whilen an?hﬁpﬁvilgﬁa%QH%@t

st'eps rangi ng fromthe conbi nati on pl astic

m éfﬂé%ﬁ C: guf§ﬂR¥ﬁEt% 1%&6o@o%h%egkcoﬁéhsﬁkerF

can con inasimlar manner as in
v scl.i d
1 ?O%nt 559§9%sea%%%%8€b??%ﬁ$%r%% FEkehy qperphous
n-film,devic t he sth su str te
SRR R MR ERR TR A R
abri,cati eps for organjc, EL _el enents
O et ORI B e A
above-descri bed process according to the third
sida68ni RERPLEASr (BRE) ¢ aBMPERPPYA 6%3‘[“% At hin-film

device, the protective |ayer 305 which serves to
beﬁpgpgg@obutene ~based ‘resins, polyimides and the like.

For the second anti-HF laver 303, on the other hand,

aluminum oxide was used. It is, however, possible to use

a transparent material such as magnesium fluoride (MgF:),

calcium fluoride (CaF;) or a transparent polyimide. There

- is, however, one condition in this respect, that is, thé_
first anti-HF layer 302 and the secqnd anti~-HF layer 303
are not etched by fhe same chemical solution.

The subsequent steps ranging from the combination

with a plastic substrate to the removal of the hot melt

adhesive, can be conducted in a similar manner as in the

abovemdescribed,'first embddiment or sécond.embodiment.
Sﬁbsequentlto the formation of the thin-film device layer
on the plastic substrate through the above—descfibed
'steps; conventional fabrication steps for organic EL

elements can be conducted to provide a display.
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" layer is hence arranged as two or more layers.

- acid,

‘employed upon removal of the first substrate 301,

the thin-filmdevice layer 321 fromthe chem ca
solution is fornmed of at |east two |ayers having
resistance to hydrofluoric acid used upon renoval of
the first substrate 301, specifically the first
anti-HF layer 302 nmade of nol ybdenum and the second
anti-HF | ayer 303 made of al um num oxide. Practically
speaki ng, the protective |layer is hence arranged as
two or nore |layers. Even if hydrofluoric acid reaches
the inner protective |ayer (second anti-HF |ayer 303)

t hroughint RBepaPBOLe8e332ihéQrRsbdd: tdhaligly to the
protective layer (first anti-HF layer 302) |ocated

108 fenlHd A ninde fohekBet RELEFNESENBA 3F erheonsif Uetipn
is maintained in contact with hydrofluoric acid, it

‘ lde?!ﬁ;é ! |th|%°§>§'o‘%'e%t&@repﬁ§¥§9t 385 Lhecresopdeants o Hﬁte%t

| ayer 303 any further penetration of hydrofluoric aci

t%%nﬁtq 538795y IRe' thlef 22t ER S e B ution
3 3 h fl
skagetse 902 §% shk.cp, ba e%gggﬁétajp&fhteosfly{o Yoyi c
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ndom
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d d at th | ocat
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-neasur e nakes use of this extrenely Iom1probab|I|ty
393 Fade

- made Qf gaetpedenyp a_xdinphe, sl Ftindifed ayer

formed in the first and second
of aluminum oxide. Practically speaking, the protective

Even if
hydrofluoricrécid reaches the inner protective layer
{second anti~HF layer 303) through the pinholes 332

formed in the outer protective layer (first anti-HF layer

302)‘located closer to a side where the intermediate

i . construction is maintained in contact with hydrofluoric

it is still possible to prevent at the second anti-

HF.layer 303 any further penetration of hydrofluoric acid

to the side of the thin-film device layer 321. The

pinholes. 332,333 'in the first and second anti-HF layers

+ 302,303, which have resistance to hydrofluoric acid to be

arxre

very small and occur at random. Accordingly, the
probability that the pinholes 332 and 333 would be formed

at the same locations is extremely low. The above-
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anti-HF layers 302,303 having resistance to
hydrofluoric acid to be used upon renoval of the
first substrate 301. Even if the hydrofluoric acid
penetrates through the first anti-HP | ayer 302, there
Is the second anti-HF |ayer 303 as the second layer.
The hydrofluoric acid is, therefore, blocked there.
Wth the first and second anti- HF | ayers 302, 303
havi ng resi stance to hydrofluoric acid, penetration
of hydrofluoric acid to the thin-filmdevice |ayer

G idredandirgeyepratdoneteadocer dahgbyusérafisteis
rel ated defects can be decreased. Wth reference to

xte-chmlifi Qatd probhbWehakt. shetns 4$sumdsS. fold Aestdifpagh
11E, a description will next be made about a process

taeeopdnhg1te 33L08BBhaeab@di-BAL iAf thBeri PEESEAE second
invention for the fabrication of a thin-film devi ce,

a®RecHK galbysahput 38kepa il FRETLREnce L6 aRsEISEIQBric
active substrate on a plastic substrate by a transfer

h r | r
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Efn Ek'kﬁé 8 §$fgﬁ8r9£ ggggﬁég,@%& E.Olg%}loouﬁg?c m

ness used as a
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therefore, blocked there. With the first and second anti-

HF layers 302,303 having resistance to hydrofluoric acid,
penetration of hydrofluoric acid to the thin-film device

layer 321 can be surely prevented. Accordingly, transfer-

related defects can be decreased.
With reference to the fabrication flowchart shown

in FIGS. 11A through 11E, a description will next be made

about a process according to a fourth embodiment of the
present invention for the fabrication of a thin-film
device, specificaily abéut steps for forming a
transmission actiﬁe substréte on a plastic substrate by a

transfer method for the fabrication of a liquid crystal
display.
As illustrated in FIG. 11A, a glass substrate or

- silica substrate of approximately 0.4 to 1.1 mm thickness

is used as a first substrate 401 which will serve as an
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This isolation |ayer 402 can be forned by depositing,
for exanple, a nolybdenum (M) filmto a thickness of
1,000 nm A first anti-HNO3 | ayer 403 and a second
anti-HNO3 |ayer 404 are then forned one by one from
the lower layer on the isolation |ayer 402. The first
and second anti- HNO3 | ayers 403, 403 have resistance
tonitric, acid will serve as a protective |ayer 405
upon renoval of the isolation layer 402 with nitric
acid. The first anti-HNO3 |ayer 403 is arranged, for
) , 1ng .an __al.ym num oxi de (A1203) filmto
Ogéggp%gsfgé %gég%hic ne: §HH§?H§5b, ﬁ%ie¥ﬁgp gcofttt
. L-.HNO3_ | ayer 404 i rovided. by forning, for
130T 8N Lav B hdnl .ol (5095 (i i vt substrate
4ghly§trative t hi ckness of 500 nm The nol ybdenum_ fil m
and P he® 5P BT Aun? oXI3RS 11 TR DT dtnedihyihickness) .
sguttering, while the silicon oxide |ayer can be
ThLF it byt hpashay eV 02 Frmmikal forsst ke plssiosiidipg Ador
illustrated in FIG 11B, a thin-filmdevice |ayer 421
CXETRL, thitrIVhdsrEaneiot i TRD 4 ndlivdedsst kdr &i, M 0i0s
then formed on the protective |ayer 405 by a
nn owdt dipeitatntd Py slayeonnd bdtaminagatecdryd radftl-—1HNO;
transistor (TFT) process in a simlar manner as in the
lagmerf (403t agreb odiame flo.xrniBde ofneuitiyh carb ddionethei dower laver
different from the first enbodinent in that the .
ont Hibre- fiislohadewinc @ alyayer 02421THeesi not &xd efskcded tdrer pnd
faces of the substrate and
HNO3 layers 403,403 have resistance to nitric, acid will

serve as a protectivé layer 405 upcn removal of the
isolation layer 402 with nifric acid. The first anti—-HNO;
layer 403 is arranged, for example, by forming an
aluminum oxide (Al,03) film to an illustrative thickness
of 200 nm. The second anti- HNOj 1ayér 404 is provided by
forming, for example, a.silicon oxide (Si0;) film to an

illustrative thickness of 500 nm. The molybdenum f£ilm and

. the aluminum oxide film can be formed by sputtering,

~ - while the silicon oxide layer can be formed by plasma CVD

(chemical vapor deposition).

As illustrated in FIG. 11B, a thin-film device
layer 421 with a thin-film transistor (TFT) included
therein is then formed on the protective layer 405 by a
low-temperature polysilic&n bottom-gate thiﬁ—film |

transistor (TFT) process in a similar manner as in the
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the end faces of the thin-filmdevice |ayer 421 are
covered by an upper protective |ayer 407 made of a

nmet hyl - net hacryl at e-based resin. Reference is now had
to FIG 11A In a simlar manner as in the first

enbodi nent, an internediate construction has been

obtai ned by formng the isolation |ayer 402, the
protective |ayer 405, the thin-filmdevice I|ayer 421
and the upper protective |ayer 407 on the first
substrate 401. Wiile heating the internediate
feonttemeediorerat . 808et 60140 enbadhoenpl dsed{ Aferent from
shown), a first adhesive layer 408 is formed by
thheatingt dmvodiexcanplie, tdaltottheelthiadfddnveletvd can layer

illustrative thickness of 1 mmor so. As illustrated
420 ddd5 rddiC et SRT ad theulkatr Fhee409 fi Sheexibrmwatted and

on the first adhesive layer 408 and, while pressing
tHdlGerfl Ciottek S WIS tiht @ 1409 riowand vikle 1hbiviest 43ubsideat e

401, the resulting internediate construction is

cAtd AL B QLR dOWIoh-R chQOR f aFRer 34T RiadeAS £t BE
second substrate 409, a mol ybdenum (M) substrate of

mel HPT- iUt §H8$S -¢RNAE HS fls 1 hOr exanple. As an
al ternative, "it is possible to coat a hot nelt
adhesj he. s - t e and th .
ifexPReL IE AR IS R 08,2 TRdns

nount t rst 46 substr

[ . he._isol ati 0] .
os§ 88,8, EORANE13 oL AEOTRE 505 UBRER1 oo

e laye avel _
co%g%§ﬁ8%§ggdhggtbggktogggggégeb¥A%Qt&ggg the isolation

'layer 402, the protective layer 405, the thin—-film deyice
layer 421 and the upper protective layer 407 on the first
substrate 401. While heating the intermediate.
construction at 80°C to 140°C on a hot blate_(not shown) ,
a first adhesive layer 408 is forméd by coating, for
.example, a hot melt adhesive to an illustrative thickness
"of 1 mm or so. Aé illustrated in FIG. 11C, a second
substrate 409 is next mounted on the first adhesive layer
408 and, while pressing the second substrate 409 toward
the first subsﬁrate 401, the resulting intermediate
construction is allowed to éool down to rooﬁ temperature.
As the second substrate 409, a molybdenum {(Mo) substrate
~of 1 mm thickness can be used, for example. BAs ah

alternative, it is possible to coat a hot melt adhesive

-on the second substrate 409 and then to mount the first
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upper protective |layer 407 being directed toward the
second substrate 409. Reference is next had to FI G
11D. An internediate construction with the second
substrate 409 bonded thereto via the first adhesive
| ayer 408 is then dipped in nitric acid to perform
et ching of the nol ybdenum of the isolation | ayer 402.
In this etching, neither the protective |ayer 405 nor
the upper protective layer 407 is, etched.. The
i sol ation | ayer 402 is soaked through the end faces
SURStESenitOR nPRr FR1GRI Bhe ol 2DV e WY HErOT sEi@it i on
layer 402. As a result, the first substrate 401 and
ipRdaitépni A0AgtPaybesupper hersteet bfe thaveni 407 iligiwe been
device | ayer 421 are separated from each other. Wen
fpirmedl esn48Beatbusontataddhon ndet adhmsine wikihlethe
| ayer as the first anti-HNOG3 | ayer 403 in the
uppereptrotvectayer1496r a0 3 hovimg rditdstdd B owatd i theaci d
penetrates through the pinholes 433 to the second
sanbhd HNEBtrayerad®4 nade of silicon oxide. There is,
however, an extrenely |ow probability in the
f or matHede@fnddl IROet 434 kB $irki.canpoXige fht&rasdiate
the second anti-HNG3 |ayer 404 at the sane |ocations
cé¥ss tRECPL WOk B8 4d3 TR It e oS bafds MG eto
| ayer 403. Nitric acid, therefore, does not penetrate
vid 4t e laidi JAi/d) Modewischy B! PYARY s c
the second anti-HNG3 [ ayer 404. If the
acid to perform etching of the molybdenum of the

isolation layer 402. In this etching, neither the

‘protective layer 405 nor the upper protective layer 407

is etched. . The isolation layer 402 is soaked through the
end faces thereof with nitric acid to remove only the
isolation layer 402. 'As a result, the first substrate 401
and the remaining layers on the side of the thin-film

device layer 421‘are separated from each other.

When pinholes 433 are contained in the aluminum

. 0xide layer as the first anti-HNQOs; layer 403 in the

protective layer 405 as shown in FIG. 11E, nitric acid

penetrates through the pinholes 433 to the second anti-

~HNO3 layer 404 made of silicon oxide. There is, however,

an extremely low probability in the formation of pinholes

434 in silicon oxide film as the second anti—HNO:; layer

404 at the same locations as the pinholes 433 formed in
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second HNCB3 | ayer 404 were not forned, the nitric acid
whi ch has penetrated through the pinholes 433 would
penetrate to the thin-fil mdevice |ayer 421 so that
the nitric acid would damage the thin-film device

| ayer 421. Further, the first anti- HNO3 | ayer 403 and
the second anti- HNO3 | ayer 404 are both transparent
to visible light and are both insulating | ayers.
Their renoval is not needed, accordingly. In the
above- described fourth enbodi nent, the anti- HNG3
thegy il r403 aand —HNEs Segod 40%.i - NHNOBc| ayid, 40He neferapt
renoved. In this. manner, an active substrate is
doesnagt Pheesubsequenthstepde ase tSidndlam i inhelevice
corresponding steps in the above-described first
leybedidaenbeybadetye &deoetdve -siNEst nayeri a0gonbi neghe
with an opposite substrate, and between the active

seUbAlr BNE; ARkt NR ORRYY 1O tS¥Bsheal echd hid¥id acid
crystal is injected to provide a liquid crystal cel

W DER MY kp&@@tp@tedpemx%md ttne ‘iﬂrh‘ﬁ%flt#so%b assqmp! i ng

steps for I|qU| crystal” ce
penbdﬁ?ﬂ%nt for fﬁgq?qééfgg%%ggﬁa ??i ?uEhgt §he

405
L R A
Chen]%aktRO|Ut|8§ FLS aQFQ—OENSg f§¥§¥ 4d@Dan%y%

havi ng FEST St aht
~ second anti- HNOs; layer 404 are both transparent to

visible light and are both insulating layers. Their

removal is not needed, accordingly. In the above-

described fourth embodiment, the anti- HNO3; layer 403 and.

the second anti- HNO; layer 404 were not removed. In this

manner, an active substrate is formed.

The subsequent steps are similar to the
corresponding steps inlthe above-described first
embodiment:. Némely, the active substrate is combined with
an opposite substrate, and between the active substrate

and the opposite substrate, a liquid crystal is injected

to provide a liquid crystal cell. This work can be
performed by conventional assembling steps for liquid
crystal cells.

In the above-described process according to the

- fourth embodiment for the fabrication of the thin—film
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nitric acid used upon separation of the first
substrate 401, specifically the first anti-HNO3 | ayer
403 made of al um num oxi de and the second anti - HNG3

| ayer 404 made of silicon oxide. Practically
speaki ng, the protective layer 1is hence arranged as
two or nore layers. Even if nitric acid reaches the

i nner protective |ayer (second anti-HNO3 |ayer 404)

t hrough the pinholes 433 forned in the outer
rotective layer (first anti-HNO3 |ayer 403) |ocated

P y
dereser theapspiechheselater | Hl ervehtEerwstfuqRydirct
is maintained in contact with nitric acid, it is
thej khinpésdinbtievioe playent42t fimu arhe -¢INDBL¢aly eg01404.0n
any further penetration of nitric acid to the side of
ishéothed-6F| at Hewstetvaybayed hafhevgi ol ssam33, 484
inthe first and second anti-HNO3 | ayers 403, 404,
-nhirth haie thesdshpomeesdmaratt idn coAcile thi het e oyede
upon separation of the first substrate 401, are very

461pl spendf DELLTy athd MO arAGCHNDNgkyer 408 made of
probability that the pinholes 433 and 434 woul d be

al@himeh dxide SABHOGHIANS drietNgMhyer! Qs fB8e of
above-descri bed antl-penetratlon measur e makes use of

s oL R Y ph-aWrREQR A EEXklhgt %héséBHEecEQGe layer
exanpl e, that the pinholées 433,434 are fornmed in

1 A deSta AN ‘%P%‘l:d 13 I éH 3d "’Dé 403E€}Qﬂ EEVM‘Gmc
resi stance t nltrlc acid to be u upon separ ation

-aéﬁh féy%hes e§%%% &a%%o%%%tlg%eﬂa§%rtW%é@&ﬂ@ %ntl—HNO3

penet
layer 404) through the plnholes 433 formed in the outer

protective layer (first anti-HNO; layer 403) located

closer to a side where the intermediate construction is
maintained in contact with nitric acid, it is still.

possible to prevent at the anti-HNO3; layer 404 any further

penetration of nitric acid to the side of the thin-film
-device layer 421. The pinholeé 433,434 in the first and
isecond anti~HNOs layers 403,404, which have resistance to
nitric acid to be employed upon separation of the first
substrate 401, are very small and occur at random.
.-Accordingly, the probability that the pinholes 433 and

434 would be formed at the same locations is extremely

low. The above-described anti-penetration measure makes

use of this extremely low probability. Let‘s assume, for

: eXample} that the pinholes 433,434 are formed in the
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through the first anti-HNO3 | ayer 403, there is the
second anti-HNO3 |ayer 404 as the second | ayer. The
nitric acid is, therefore, blocked there. Wth the
first and second anti-HNO3 |ayers 403, 404 having
resistance to nitric acid, penetration of nitric acid
to the thin-filmdevice |ayer 421 can be surely
prevented. Accordingly, transfer- related defects can
be decreased. Using FIGS. 5A to 5E which illustrate
the fabrication process according to the second
fembbdam@ns ecand desci+NGoN awelrds AESt, 4oe Wadengbout a
process according to a fifth enbodi nent of the
rpsiseatcé nwventiomn d alcidieco fabrist iibn fepd datiiRmf iolem
device. In the fifth enbodinment, a reflection active
tBelbsifat esiss @i N agvRhagkl Qh@uﬁi'iﬁ:@&ep@ﬁeﬁrates
transfer nmethod for the fabrication of a liquid

tieryedml cich sl @y IR t9nddle 1 a6E¢hibg, Of:h@ré' fst thﬁ second

substrate, the fifth enbodinént is simlar to

aﬁ%ﬁxﬁﬁbeﬂgggknﬁﬁﬁ ﬁStBEGSEbBBH gggglm%ﬂelﬁiég (§é¥é
ecti on no pr 0

to the iquid crysta I'spl ay,

r'ﬁﬁ?%é?@?% 5%8%?%56 %r%n Oﬁnge ﬂgyfrfégd%VIC%gcond

antl-HF I"ayér er néat
. d 50 FI G . 5B.
Ao lafort 03 464 e?%&"l”%%ﬁewt?%&;%re@dzsatrw.ac%d
ded t ect | 205,
Pen%t A e 0 B bR b ok n Ao LATEER16L 1ayer

POSSi
421 can be surely prevented. Accordingly,

transfer-

related defects can be decreased.

Using FIGS. 5A to 5E-Which illustrate the
fabrication process according to the second embodiment, a
description will next be made about a process according
to a fifth embodiment of the present invention for the
fabrication of a thin-film device. In the fifth
embodiment, a reflection active substrate is formed on a
plastic substrate by a transfer method for the
fabrication of a liquid crystal display. Up to the
etching of a first substrate, the fifth embodiment is
similar to the second embodiment.

As the fifth embodiment is directed to the
reflection liquid crystal display, no problem arises even

if there is an opaque layer (a first anti-HF layer 202)

underneath a thin-film device layer 221 as illustrated in

50




i nterconnection in the thin-filmdevice | ayer 221 and
the nolybdenumin the protective |ayer 205 nay be
short- circuited, and hence, has possibility of
achieving an inprovement in production yield. In this
fifth enbodi ment, the protective layer 205 is
renmoved. Firstly, the nolybdenumfilm (thickness: 500
nm as the first anti-HF |layer 202 is etched off with
a mxed acid [phosphoric acid (H3PO4) 72 wt % +

nitric acid (HNG3) 3 % + acetic acid (CH3COOH) 10
foq SB-t Remesahbolita molyhdanwn tioiler chihef fiigad anti-HF
nol ybdenum | ayer of 500 nm thickness with the m xed
lagied. 2A8) thivbiphxéd avtludedsinnat peotachivanbzpeous0s,
silicon (a-Si) layer as a second anti-HF |ayer 203,
mpkesetithpngsablenadi sabliy shepsrabléhethditrsd .
insulating |ayer 103. Even if pinholes are contained
innethensecondnanki tidk twyerr 2083, déhecel XegenC22l and the
automatically stops at a first insulating | ayer 204
mbEEBUSRUK i flOgBe NPtceshi vk | 1 f@r 0x0 slemd ol K&) stasrt-he
first insulating |layer 204. The anorphous silicon

c{2c®ited 2ySha (hdheknasss Jhs 115@11?% dhex Secnthg an

anti-HF {ayer 203 i's etched of f wi a potassium

inpred-aachder (KOD-SAld QD (Loneentyatdan: £0%n exbddQment,
exanple) It reqU|res about” 1 m nute and 30 seconds to

St [ er of 100 nm .
th| negé Beca se ?ﬁﬁ%%ﬁ%fgggfh%¥hydrOX|de ( KOH)

Firstly, the molybdenum film (thickness: 500 nm) as

the first anti-HF layer 202 is etched off with a mixed

acid [phosphoric acid (HiPO;) 72 wt% + nitric acid (HNOs)

3 wts + acetic acid (CHsCOOH) 10 wt3]. Tt takes about 1
minute to etch off the molybdenﬁm layer of 500 nm
thickness with the mixed acid. As this mixed acid does
not etch an amorphous silicon (a-Si) layer as a second
anti~HF layer 203, the etching antomatically stops at the
first insulating layer 103. Even if pinholes are
contained in the second anti-HF laver 203, the mixed acid

automatically stops at a first insulating layer 204

because it does not etch silicon oxide (8i0z) as the first

insulating layer 204.

The amofphous silicon (a-Si) layer (thickness: 100

nm) as the second anti-HF layer 203 is etched off with a

potassium hydroxide (KOH) solution (concentration: 30%
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sol ution does not etch silicon oxide (Si02) as the
first insulating |ayer 204, the etching automatically
stops at the first insulating |layer 204. As the first
insulating layer 204 is made of the insulating
material, it is wunnecessary to specifically separate
the first insulating |ayer 204. Separation of the
first insulating |ayer 204 is, therefore, not
conducted in the fabrication process according to the
Jgifth embodiment of the present invention. In the
ABoFEIRdEl i-bedt f FRERL B eiht] minute raod Hhtdeaqmds
| ayer 202 and the second anti-HF [ ayer 203 are not

ot e By ft hBesamerphentcallinogohaper soft ha® the
insertion of an insulating |layer as an etchi ng stopper

thécheenst heBé¢asse aritis Ho e 0¥ danck itdee @@60Nd
anti- HF layer 203 can be obviated. Conpared with the

-spilnsionedbedi neht etthessktond exbddi ®Nd,)hass aneeritrst
inthat it requires a fewer nunber of filmform ng
istepstang hafener0s nuthereodh B¢ weorid €Rsallp s at
fifth enmbodi ment, nol ybdenum and anor phous silicon

tlae ef Usetl figuideidd rsedyantiodE hayehe?62 -3Rd itB81ating
second anti-HF | ayer 203, respectively. However, any

1H%erEies 8 meafe her usRd INSOFAL RS ddrdS AGUIAPEE Wi th

resistance to HF, including tungs en,‘pplydrysta!line
ur?iﬁgd%?ﬂbrﬁ'ﬂﬁ“éﬂ@@i%cﬁ%l(f%%%@raﬂéa%%s'fli'Psfé Yorsi98 ting
layer 204. Separation of the first insulating layer 204
is, therefore, not conducted in the fabricafion process

according to the fifth embodiment of the present

invention.

In the above-described fifth embodiment, the first
anti-HF layer 202 and the second anti-HF layer 203 are
not etched by the same chemical in common so that the
~dinsertion of an insulating layer as an etching stopper

between the first anti-HF layer 202 and the second anti-

HF layer 203 can be obviated. Compared with the first

-embodiment, the second embodiment has a merit in that it
requires a fewer number of film—forming steps and a fewer
number of etching steps.

In this fifth embodiment, molybdenum and amorphous

silicon are used for the first anti-HF layer 202 and the

- second anti-HF layer 203, respectively. However, any
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cal cium fluoride (CaF2), silicon carbide (S O,
and

anor phous di anond, benzocycl obut ene-based resins,
polyi m des. There is, however, one condition in this
the second anti-HF | ayer 203 i s not

respect, that is,
etched by the chem cal which is enployed upon renoval

of the first anti-HF |ayer. The subsequent steps can
each be conducted in a simlar manner as in Exanple

1. The above-described fifth enbodi mrent can bring

about simlar effects and advantages as the second
rafiesdiedentp badusedaddsbiEan, asait avoi eqhhepgd ablem

that the nolybdenumin the: protective |ayer 205 nay
resishente torBA|tedclhaiegcbungstde, thdnydd)dndeviges

obtai ned by the fabrication processes according to
stihécbhl shltmihidt bxiaebqaiigent s Rigddei Rl e88Mride (MgF,) ,

invention, respectively, the protective |ayer
celplayedihdrihe t@@?bqaﬁﬁgﬂg§ﬁpQ%rb§decQ@H€§?daﬁgrﬁhous

| east two | ayers having resistance to a chem cal _
asohethd P%MEHP@pébﬁ@gM_ the fjr st .at.e,

specifically the first aﬁ%allé-) )]tbgsyleﬂrg’ar?dlég%?g’%gu%es'
TR d - HE | t fi . I - HNO3, L ayer and. 53 . :

second hﬁ?%%ﬁﬁ%é'|§§%r#5§|ﬁggs%hghtﬁpﬁgfFFﬁP%%ErCEEat 18
Efan ' y.m Jar. ef f ects, and advant s.as their

fabﬁced}{d))énsel A0 55 Cztot?’e thitt- i %%%%gvft’é’e§h8an be

_ cati on '_ proces
cﬂéﬁﬁHaﬁa%%de E@ employed upon removal of the first

anti-HF layer.

The subsequent steps can each be conducted in a
similar manner as in Example 1.

The aboveqdescribed fifth embodiment can bring
-about similar effects and advantages as the second
~embodiment, and in addition, can avoid the problem that

the molybdenum in the protective layer 205 may be short-

circuited.

In each of the thin-film devices obtained by the
fabrication processes according to the first to fifth
embodiments of the present invention, respectively, thé
protective layer employed in the fabrication steps is
‘composed of at least two layers having resistance to a
éhemical solution used upon removal of the first
.substrate, specifically the first anti-HF layer and

second anti~HF layer or the first anti-HNO; layer and
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hi gh production yield while maintaining their

thin-film device layers free fromthe attack by a

chem cal solution wused upon renoval of their

substrates, .for exanple, hydrofluoric acid or nitric
acid. Accordingly, the use of such thin-film devices
mekes it possible to provide |Iliquid crystal displays

or organic EL displays of excellent quality. Wiile a
preferred enbodi nent of the present invention has

been described using specific ternms, such. i

W AT RNOsf SRYET T ust YIRS Vi@ uriposet idm fevdmes can
is. to be understood that changes and variations may

P Hhdemidiah et egdpapnicngdvesirepre §pi thelor fabspeabion
the following clains. 54 CLAIMS: 1. A process for the

Hrassssasi.othef thinhifalf Hevigeei cen bai daprocassed with
conprising the follow ng steps: formng a protective

- Nigyepradacaivhi giklbnwtélecmaliayeindng thyionehon-film
first substrate, and bonding a second substrate on
deaiiget hbpeks| Mrdevieeml ayer avtacht bkeasthamitabtsolution
adhesive layer, renoving said first substrate at
ubedstipbn fepPavilt HEreréibysebshragedit Foa shamhral

~solution, renoving at |east a part of said protective
hbayerihyri &0 @0 r DONEENE said. PrAi&Atd MR 1Y &he use of
whi ch covers said_ )
such thin-film devices makes it possible to provide

liquid crystal displays or organic EL displays of
excellent quality. |

While a preferred embodiment of the present
invention has been described using specific terms, such
description is for illustrative purpose'only, and it is
to be understood that changes and variations may be made

‘Without departing from the spirit or scope of the

following claims.
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thin-filmdevice | ayer on a side of said first
substrate, to a third substrate via a second adhesive
| ayer, and renoving said second substrate, wherein
said protective layer is formed of at |east two
| ayers having resistance to said chem cal solution
used upon renoval of said first substrate, and two of
said at least two layers are formed closest to said
CE¥th-fi 1 mdevice layer and conprises at |east one

| ayer_transparent to visible [Iight and further,

wher et'n §aPPBHhIPRJISt Bpriertdandon ki Bins st r at e
a conprises bonding said thin-filmdevice |ayer on the

“Eide T BHIGHSF i9o8Prisipgtihat Eolleving gtemfisrd substrate

via said second adhesive layer. 55 2. The process for
t he fHBFTRALG BPT6FT et Huert #1che devincél lasdedicai favdrione
claim1, wherein said protective |ayer conprises a
I

Y| AP @ FAFEh SHAE TAbSr 887 1oRfERT Fosewind stksivretd on

sol ution_used upon renmoval of said first substrate,
Sab‘gtt&k’é‘rfq% Je¥AST 1@dPH oY dpeis e Aawtnehesststlaree to

said chem cal solution. 3. The process for the

f abr i"€BPTONW 831% It RTmShwrR itceeasdsivlaaPAEd in cl ai m
th1 orlg, wherein, when a |ayer formed as at |east a

FEPT iRynebtiLd; i r drderi s Falioand havi ng no

resistance to _said chem cal solution used upon

r enoVaF9NIsH deRFt §t Paitbef raie prafecshvvddver £ a

chem cal solution of the sane kind as said chem ca
StehYidti on used upon renoval of said first substrate, an

bonding said protective layer, which covers said
thin-film device layer on a side of said first substrate,
to a third substrate via a second adhesive lafer, and
removing said second substrate,
wherein said protective layer is formed of at least two
layers having resistance to said chemical solution
‘used upon removal of said first substrate, and twe of said at
least two layers are formed closest to said thin-film device
layer and comprises at least one layer transparent to visible
light and further,
wherein said bonding step to said third substrate
comprises bonding said thin-film device layer on the side of
said first substrate to said third substrate via said second

adhesive layer.
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etch rate of said layer forned as at |east said
portion of said protective |layer and having no
resi stance to said chem cal solution used upon renoval
of said first substrate is |ower than an etch rate of
said first substrate. 4. The process for the
fabrication of a thin-film device as clained in any
one of the preceding clains, wherein said at |east
two | ayers having resistance to said chem cal
sol ution used upon 56 renoval of said first substrate,
ar e2 madie giropegsefpaltbe Ehochetilienwift h thicefitiondehesi <al
sol ution and, when etched with said common chemi cal
claiged tinonlaigal . veenshi myidfrrobectofe daiver atmptieast a thager,
|l ayers in said protective |ayer, said one | ayer being
whighoBet nPoresdistarder §¢ saddsthemt eal issletmopl etceduear | i er
than that of the other layer. 5. The process for the
reMoyBt | Harprbh B st ThEhrdtel thdevecet dsaw abidvionlamwys
~one of clainms 1 to 4, wherein at |east one of said at
haviggsesigpanogy e saiid dwmdcyr spbetione | ayer, said at
| east two |layers having resistance to said chem cal
soldut i ofhgsePcapdricrentsy fpbofcatsan bff prgtins @bkt Katiee
Is not etchable with a common chem cal solution. 6.
as §HEmBH goleskiftol orhd Wadidivatwhen sofaert Rbmmetl imadeléas
as clainmed in any one of the preceding clainms, wherein
2 PBHe8f °of aild rictPetiye tawsrl ayehevingy sai tegisbtest itve
layer, said at |least two |ayers having resistance to
saild ffhgmé pahisedrtisy usshpros agmoval of said first substrate

is removed with a chemical solution of the same kind as said

chemical solution used upon removal of said first substrate, an
'etch rate of said layer formed as at least said portion of said
protective layer and having no resistance to said
chemical solution used upen removal of said first substrate is
lower than an etch rate of said first substrate.

4. The process for the fabrication of a thin-film

device as claimed in any one of the preceding claims, wherein
said at least two layers having resistance to said chemical

seclution used upon
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upon renoval of said first substrate and said one
| ayer being closest to said thin-filmdevice |ayer,
consists of a layer transparent to visible light. 7.
The process for the fabrication of a thin-film device
as claimed in any one of the preceding clains, wherein
said first substrate consists of a glass substrate,
and said chem cal solution used upon renoval of said

TPt FUBSET atigstssubStERE caP Bt oM IsitiALS
hydrof l uoric acid 57 contained therein. 8 The process

etr%ﬁb{‘fh &AL iCORPPDIrheRicalt B hutfichnendlevhee sashed aiitred
i.n any one of clainms 1 to 7, wherein said first

Sad oS eire Cheiisiadt sobitignsi $4ich esubita afeonarnd said at
chem cal solution used upon renoval of said first

leggbdtieat av4re an ehenprodlectbieuporr wist hd yer diyarn bietng
acid contained therein. 9. The process for the

clpapy itCafpth Gfrsh sWistrete.misdevimdetas edrdiipedtlian anyt
one of the preceding clains, wherein said second

ofstpstothee tayeonded on said thin-filmdevice |ayer via
a coating layer and said first adhesive layer. 10. A
t hi n-?i ITcdevpees s dprethdyapei tatimmg Lt hethifolfh bwi deyice

stegi: formng a protective layer and a thin-film
35 (I 1T APErOSnY BiA8Rel 6R A FReSin sbkessatwe ehdaid at

le$sgg$nq a second. substrate on said thin-filmdevice

ayef® vRETRL 1P 45T PACEITTSTS ladlesPye Phykiest two layers

having resistance to said chemical solution used upon removal of
said first substrate, is not etchable with a common chemical
solution.

6. The process for the fabrication of a thin-film
device as claimed in any one of the preceding claims, wherein one of
said at least two layers in said protective layer, said at least
two layers having resistance to said chemical solution used
upon removal of said first substrate and said cne layer being
closest to said thin-film device layer, consists of a layer
transparent to visible light.

7. The process for the fabrication of a thin-film
device as claimed in any one of the preceding claims, wherein said
first substrate consists of a glass substrate, and said chemical
solution used upon removal of said first substrate is a

chemical solution with hydrofluoric acid
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renoving said first substrate at [east in a part

t hereof by etching with a chem cal solution, renoving
at |l east a part of said protective |layer by etching,
bondi ng said protective |ayer, which covers said thin-
filmdevice |ayer on a side of said first substrate,
to athird substrate via a second adhesive |ayer, and

cohelmMvbNghesai g, second substrate, wherein said
protective layer is fornmed of at |east 58 two |ayers

havi iy 1€ stranee ter sakdrahesicah solauthonrused upon
renoval of said first substrate, and two of said at

detieashs d1Whned 3Y %JS ot 6f c@é{l"x@dl %Olsevﬁdterél(ﬂ %qbdflt:gu n-film

devi ce | ayer an conprises at |eéast one |ayer

sulisteatspanettts taf ¥issithesubbghte anfd sk t her, wherein
said bonding step to said third substrate conprises

chdordl ng1saidh tbédubbh MeABYACS! ¥i6r rOR ot Beirde af 4
said first substrate to said third substrate via said

chaecandoadhiesi ¥eh hayweriuddic 081 P5OGLesss figbdihe
fabrication of a thin-film device as clained in claim

10, wher et sabcksseeandne Stpst FMi@ni S¢ hopded 9Ny sai d
thin-filmdevice |ayer via a coating |ayer and said

detfiice sds athiesh viey hay @he k2t h\pREQCESS d19Imd, Neherein saia
fabrication of a thin-film device, said process

seqeodpsutsicngtd he Boldeowmgasd epSh-film device layer via a
coating layer and said first adhesive layer.

10. * A thin-film device formed by performing the
following steps:

forming a protective layer and a thin-film device
layer one by one on a first substrate, and bonding a second
substrate on said thin-film device layer via at least a first
adhesive layer,

removing said first substrate at least in a part
thereof by etching with a chemical solution,

removing at least a part of said protective layer by
etching,

bonding said protective layer, which covers said thin-
film device layer on a side of said first substrafe, to & third
substrate via a second adhesive layer, and

removing said second substrate,

wherein said protective layer is formed of at least
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formng a protective layer and a thin-film device

| ayer one by one on a first substrate, and bonding a
second substrate on said thin-filmdevice |ayer via
at least a first adhesive |ayer, separating said first
substrate at least in a part thereof by etching wth
a chem cal solution, separating at |east a part of

N s%?d E{oteptivellayer by etching, bonding said
"Prévett FIE %yt stitficc kO coddrdeniral satut-ipn |yreddeence
I%yir on a side of said first substrate, to a third 59
FeRYBSt YardldFArs sHeywatadreditre pAymid andeasepaoat i ng
1 sai d second substrate, wherein said protective |ayer
AYE S BT e BT stosedstot wod Faiferts Lihalgvinge rleviestantce t o
sai d chem cal solution used upon separation of said
CORRTLSES AbdEedt ene ader viragfrawng Be diealste thight laager s
are forned closest to said thin-filmdevice |ayer and
fu%%ﬁﬁrises at | east one layer transparent to visible
l'ight and further, wherein said bonding step to said
t hi FEr§ipstaridt korddmpriterdo bondiimgdsaitgtedien-fi | m
device | ayer on the side of said first substrate to
COMRBTIESt NN iesd ridie-Riln &wiide Jegondnathreside dfayei.
. 13. The process for the fabrication of a thin-film
firge\fupst mse cloaisaed third salbshrae wihesaidnssand Juhesaet i ve
| ayer conprises a |ayer, which has no resistance to
lavemi d  chemical solution used upon separation of said

first
11. The process for the fabrication of a thin-film

device as claimed in claim 10, wherein said second
substrate is bonded on said thin-film device layer via a
coating layer and said first adhesive layer.
12. A process for the fabrication of a thin-film

device, said process comprising the following steps:

forming & protective layer and a thin-film device layer one
" by one on a first substrate, and bonding a second substrate on
said thin-film device layer via at least a first adhesive layer,

separating said first substrate at least in a part thereof
by etching with a chemical solution,

separating at least a part of said protective layer by
etching,

bonding said protective layer, which covers said thin—film
device layer on a side of said first substrate, to a third
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substrate, between at |east said two | ayers having
resistance to said chem cal solution. 14. The process
for the fabrication of a thin-film device as clained
in claiml12 or 13, wherein, when a |layer fornmed as at
| east a portion of said protective |ayer and having no
resistance to said chemcal solution used upon
separation of 60 said first substrate is separated
SURF TR tE EiRef tarnd Gidiepte dfveryhendame kind as said
chem cal solution used upon separation of said first
subst P&t HY &tich speanel efbssapte| ayer forned as at
| east said portion of said protective |ayer and having
no résreimsedd peoteitdveemtedls Seimetli oh auseastpom
separation of said first substrate is |ower than an
lagrenhasing efsishantef te staidseisgtiral eoldBonTheepupoess
for the fabrication of a thin-film device as clained
SCRITRIRe Ghesdll Elmitnsubistrete,14ndvihver ef nsasdi gt dteast east
two | ayers having resistance to said chem cal solution
laypsedarg fonmek papsrdtono ofaisiatinififi &t dewisé riatyer aide
made of materials etchable with a common chem cal
compalERt Gt bRt whenlegerhednepdtensatd viedmwn ighendinaal
solution, said etching of one of said at |east two
funthgers in said protective |ayer, said one |ayer being
closer to said first substrate, is conpleted earlier
t hanvhhetirobathéondirer stdrayersaid 6chi Th esupbDERSScdnh-i $d3e
fabrication of a thin-film device as clainmed in any
bonginy efictlthimEilR deoidd layhebeitheSaidk af said first

substrate to said third substrate via said second adhesive layer.

13. The process for the fabrication of a thin-film
device as claimed in claim 12, wherein said protective
layer comprises a layer, which has no resistance to said
chemical solution used upon separation of said first
substrate, between at least said two layers having
resistance to said chemical solution,
14. The process for the fabrication of a thin-film
device as claimed in claim 12 or 13, wherein, when a layer formed as
at least a portion of said protective layer and having no

resistance to said chemical solution used upon separation of
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| east two | ayers having resistance to said chem cal
sol ution used wupon separation of said first
substrate, is not etchable with a comon chem cal
solution. 17. The process for the fabrication of a
thin-film device as clainmed in any one of clains 12
to 16, wherein one of said at least two |layers in

Saééiﬁirmtoﬁwtimeelias/emasme@ atth @a&herﬁjl\ﬂd kayetisn of
| ution use

t
enDWANG,EES I8 A0CE 109810 SHRHTEAL 201D OnUSE, 4D

separatlon of sali |rs Su e an
sapdifigst ctubsésttaoasadtebht lphe qul ﬁadfévllaoferl fyered as at

le@@@%a&ﬁsp&ftlénl @ﬁ/%faldt;gﬂﬁ%ggfx%]tlagggr v, n‘?il Qgﬁlrlr?l ggt
18. The process for the fabrication o im-frim
FeHRAERES 4P SPAT R A2 hriplohéonfusehaipen F2PRsalipn of

saivhetiesn Saisdrhté sis 15UBstRALCLANSIHS LS Ofo 8 s9E @SS rst
Subs%g:)gg rate, and said chenmical solution used upon
eparétl on of said first substrate is a chem cal
solution wth hydrofluoric acid contained therein. 19.
The plﬁoce‘%@ Povcasiseféalihe catbirdretdbnactt hi thifri-fmm devi ce
as clainmed in any one of clains 12 to 18, wherein said
deviipe gts ciaiystir it engowsi sf sclefima 1€ to clal, substerat e idaad

lea3@i tho GREMI LA vﬁ% WELS Héee(%ougaqr& SeRRLaf Is% u@jonsgsle%

first substrate 1s a chem cal sol ution
UPOR\IPBFFHOR| of seid ficenhtaibabrrtehet s madéz(@f rﬂ'eft@rpalmess

etcﬁ&HlethﬁtH:abédm&65|éHém@EaﬁasEtﬁﬂloB|$ﬂ§ gey GEc Qléﬂ @di
second

Cco g% On% of claims 12 to 19, wherein sai
m@?fb Wi SOBEHARY BAdsSiRIPRIGE. PR Afdevitat] ket ta
layar<coat $dig protective layer, said one layer being closer to

said first substrate, is completed earlier than that of the other

layer.

lé. The process for the fabrication of a thin-film
device as claimed in any one of claims 12 to 15, wherein said at
least two layers having resistance to said chemical solution used
upon separation of said first substrate, is not etchable with a
éommon chemical solution.

17. The process for the fabrication of a thin-film

- device as claimed in any one of claims 12 to 16, wherein one of said
at least two layers in said protective layer, said at least two
layers having resistance to said chemical solution used upon
separation of said first substrate and said one layer being
closest to said thin~film device layer, consists of a layer

transparent to visible light,
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| ayer and said first adhesive layer. 21. Athin-film
device forned by performng the follow ng steps:
formng a protective layer and a thin-filmdevice
| ayer one by one on a first substrate, and bonding a
second substrate on said thin-filmdevice |ayer via
at least a first adhesive |ayer, separating said first
substrate at least in a part thereof by etching with
a chéem d&F BOIcgsFoORr Skpafattiingtiam béastthanpailim of
said protective layer by etching, 62 separating at
deYiga e @apadtinoinysardipelotec i e layderdly sagd ¢hisng,
bondi ng said protective |ayer, which covers said
SUBHiTRIe| ¢psigbyicfe 2l @lams enbstmitde ofd said dhiemgtal
substrate, to a third substrate via a second adhesive
solufjep usndd uBepdeanFalgovarl sEcofirsubbsbsatare wher ei n
said_protective layer is fornmed of at |east two
chemival sSHAVE ARy s Brdnedduevicsardd chrerh trdd shéneinon
used upon separation of said first substrate, and two
of %hi dhatPyasass fago the afedrrg cat korf o nedticlnosest t o
said thin-filmdevice | ayer and conprises at | east
devitfoat gjaired dareparemt ¢loind &2 5pels) ivphteianshid fidrsther
wherein said bonding step to said third substrate
SUbsERPEG Seashifdiofga sHild cehivkstirete devidceakdyer on t he

si de_of
chemical solution used upon separation of said first

substrate is a chemical solution with hydrofluoric acid
contained therein.
20. The process for the fabrication of a thin-film

device as claimed in any one of claims 12 to 19, wherein said second
substrate is bonded on said thin-film device layer via a coating
layer and séid first adhesive layer.

21. A thin-film device formed by performing the
following steps:

forming a protective layer and a thin-film device layer one
by one on a first substrate, and bonding a second substrate on said

thin-film device layer via at least a first adhesive layer,

separating said first substrate at least in a part thereof

by etching with a chemical solution,

separating at least a part of said protective layer by

etching,
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said first substrate to said third substrate via said
second adhesive |ayer. 24. The process for the
fabrication of a thin-filmdevice as clained in claim
23, wherein said second substrate is bonded on said
thin-filmdevice |ayer via a coating |ayer and said

first adhesive |layer. 63

separating at least a part of said protective layer by
etching,

bonding said protective layer, which covers said thin-film
device layer on a side of said first substrate, to a third
substrate via a second adhesive layer, and

separating said second substrate,

wherein said protective layer is formed of at least two
layers having resistance to said chemical solution used upon
separation of said first substrate, and two of said at least two
layers are formed closest to said thin-film device layer and
comprises at least one layer transparent to visible light and
further,

wherein said bonding step to said third substrate
comprises bonding said thin-film device layer on the side of
said first substrate to said third substrate via said second
adhesive layer.

24. The process for the fabrication of a thin-film device
as claimed in claim 23, wherein said second substrate is bonded
on said thin-film device layer via a coating layer and said first

adhesive layer.
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