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14 NMAY 2004 LAM NATOR AND LAM NATI NG METHOD FOR LAM NATI ON TO SUB$TRAYE2D(A
BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The present
invention relates to a lam nator and |amnating nethod for lamnation to a
substrate. Mdre particularly, the present invention relates to a | am nator
and | am nating rrethod for lam nation to a substrate in which a product can

be obtai ned. rarm'pq] n%ﬂ@'ﬂmmm?m 0 MEVBOTPIFGRi ably. 2.

Description Re ate e Prior Art A co ilter for a liquid crystal

di splay (LCD) panel i$ 2% w pf@} %UB@?QRRITE in which a | am nated
osens

sheet or plate having a pho ive layér is exposed and 15 devel oped
for each of the three colors. To produce the |am nated sheet or plate, a
lam nator is used for lamnating or 'transferring a transfer layer to a

gl ass substrate. At firgiexdRoinmetes 78 efinpdnt fopr epared, including a
support and the transfer ﬁ:ayer overlaid thereon. The | ami nated 20 nmateri al

is a matleri atigifd eoshdpe Infvesiieednor film The support is a base filmand

has transm ttance. The transfer |ayer iis forned frontphotosen3|t|ve
sol utd on of cﬂ@per@%‘?”&f igvgRdden Thed a5e§duEPng? met ABHN25°RdVaRE ageous

over the .5 gmd as,po faeﬁﬂaq%}arpntgf 2 QAldI%L theyglass 25

substrate |s req here I's no problemof projection failure or blank
failur ep&rmtcumw,betmupfdsmtt havspthopr refatbed.td ra atshinatot o t he
color filter for the LCD Ranel the lamnator and | am nating nethod are

used fomnsr dednaging BethefedoshdaniBrtiPat EOi d BUBS BEXEE ¢ piEChanel |

P pnort & (fsdtide D8RR N b PE1ALE e FI81bATII difh ”E&ﬂhﬁé A e the

10 prevented reliably.
2. Description Related to the Prior Art
A color filter for a liguid crystal display (LCD) panel
is produced by photo lithography, in which a laminated sheet
or plate having a photosensitive layer 1is exposed and
15 developed for each of the three colors. To produce the
laminated sheet or plate, a laminator is used for laminating
or transferring a transfer layer to a glass substrate. At
first, laminated material is prepared, including a support
and the transfer layer overlalid thereon. The laminated
20 material is a material of a shape of sheet or £ilm. The
support is a base film and has transmittance. The transfer
layer is formed from photosensitive solution of dispersion of
pigment. This preducing method 1is advantageous over the
spinner ﬁethod, as no application of a coating to the glass
25 substrate is required. There is no problem of projection
failure or blank failure which would be caused in the spinner
method.
In addition to the color filter for the LCD panel, the

laminator and laminating method are used for producing a



transfer layer, and a cover filmoverlaid on one another, and Spg .
©continuous and wound in a roll form For lamnation to the gl ass sub@qfl\}’a@’?
by 'transfer, the lam nated material is unwound, from which the over film
is peeled. Then the transfer layer is fitted on one surface of the glass

substrate, which is passed between two heat/pressure rollers. 10 Thus, the

| ami nat ed JxaiRfded drect tachathie the @lasma FihkSIIAt @ardih hasin sl
pressure. This is a dry lam nate type of nmethod of |am nation. Exanples of
dry | anm msmsuijpéoandclande tedtiksd in which the |anminated material is cut

by unit length of the.gl ass 15 substrate nd then.attached t.o t | ass
substrate, an hg h’@f‘ﬁ%‘&%ie% wiltie réLar}I u glcﬁﬁléeosf '?‘ftulee glsé?g)os% st Pca egs are

successi ey Sfradh 15b6r!| amh@al ashvayt efital obsreantli Hhossd Yandtnachethd o
surfaces of the glass substrates, and 'then the I|amnated material is cut

i n each pesicdrdnimetuseeand wamd e 20roll ofiernf t Rerglasd.nadism fttes and a

front end of a succeedin or%a of the (gll_as su?str_at fg_s. Intan. f the above
met hods, t0fe HaesSs STRHTE RPN FRAPEHET t abPRal 88 REFEH 4P beS nsert ed

in a substratea Casssht §naknd £RSCLVRT £ 2N §a0l gk Tdd Ur al tyekindele a cl ean

25 environnment before the support is peeled. It i's necessary to set a
buf fer zemank@ercoh&peni ngst e igieabs cpubstheat egrfmde a ofpediley dBdwisse for

the support. Also, a feeder is required to feed t}1e | ass suhstrates to
the buff&rbSERRTE: (Wikbe & aRswed PekisencbiipIheat i%‘fﬁ(%?u%emg‘éﬁfrﬁructi on,
to | 9 xBHLICIEACY Shddbddie RAGLEION sPULLDREADES roStaRl T smmal of the
clean” envitéonment absolutely requires spaces for setting the buffer. MAY

200" zoneubsdrhbe weehehedevand pmeasakean room The equi pnent for the

production becones very costly. Al so, the clean room should be |arge
itself, to i nBRi8sdSa d JHW ny2RIRELE 0L YPRe OTpMfdidd ont tamination.

Examples of dry laminate types include a method in which the

laminated material is cut by unit length of the glass

15 substrate, and then attached to the glass substrate, and a

method in which a plurality of the glass substrates are

successively fed, the laminated material is continuously

attached to surfaces of the glass substrates, and then the

laminated material is cut in each position between a rear end

20 of one of the glass substrates and a front end of a
succeeding one of the glass substrates.

in any of the above methods, the glass substrates with

the laminated material must be 1inserted in a substrate

cassette or a reservolr, and cooled naturally under a clean

25 environment before the support is peeled. It is necessary to

set a buffer zone for containing the glass substrates and a

peeler device for the support. Also, a feeder is required to

feed the glass substrates to the buffer zone. Those elements

cause complication of the construction, to lower efficiency

30 in the production. Furthermore, establishment of the clean

environment absolutely regquires spaces for setting the buffer



Anot her problem arises in the nmethod of cutting the |am nated niiea;al
"into portions associated with each of the glass substrates. Bit,s%o A u2ans

is likely to occur by the cutting operation, and sticks on the gl ass
substrates to cause failure in the product. 10 SUMVARY OF THE | NVENTI ON I n

view of the foregoing problens, an object of the present inventionis to
provi de 1 0fan VNALLE t hod f l.am nat i to a.substrate in
whi ch a g?%%ﬂg%%%aﬁhébge%%ggi%%ggg?fggignﬁﬁf%%hééggpluf@ﬂ%éﬁqékﬁ%ﬁ%éented
15 rel i abior the prddnctdoacheewvecs heembavstad onheb, obhecése@itroom
advantages of this invention,_a lamnator for |lamnation to a substrate by
use of coiftqblRe | sFFFat LESebt er Fal insrepsovrdEYRniRg Icamitnaicad e eri al

i ncludin SRYL, and a 20 transfer layer overlaid on the support. A
heat / pressure foll'er attaches the |aninated material to the substrate with

heat and presawoahairt hptdieldimansfiees| ayer tpPpasetodo dhecusuball alita A
cooler cools the substrate with the lamnated material. A peeler peels the
support fesdreged: PaRsFéplLapee POrbirnhasidsiatad Wirtdmaduh adfbltdre to

transfer the transfer . |layer,tpo the substrate...In a preferred_ enbaodi nent,
the tr angflgrgsl és%e%rSt%s?tep ot _oleeﬁSsi ?lrvéfls'irhéscgﬁ}%eplg nc? udesUa &Folihfy fan or
bl over fenthhaw NibeRPr 00 | REAJRT iKY dhetaubyrale ahberratbachment of
the MAY' 2004 lam nated material. The peeler transfers the transfer |ayer

by separ aghag fehéusgppor thel phgducpr edet ermi ned peeling line fromthe
transfer layer, and the peeling line is in a direction 5 perpendicular to
feeding of the substrate, or has an inclination to the perpendicul ar

di reepi on. SUMMARY OF THE INVENTION
In view of the foregoing problems, an object of the
present invention is to provide a laminator and laminating
method for lamination to a substrate in which a product can
be obtained efficiently and failure can be prevented
15 reliably.
In order to achieve the above and other objects and
advantages qf this invention, a laminator for lamination to
a substrate by use of continuous laminated material is
provided, the laminated material including a support, and a
20 transfer layer overlaid on the support. A heat/pressure
roller attaches the laminated material to the substrate with
heat and pressure with the transfer layer opposed to the
substrate. A ccoler cools the substrate with the laminated
material. A peeler peels the support from the transfer layer
25 on the substrate from the cooler, to transfer the transfer
layer to the substrate.
In a preferred embodiment, the transfer layer is
photosensitive.
The cooler includes a cooling fan or blower for blowing

30 cooling gas over the substrate after attachment of the



Furthernore, a half cutter is disposed upstreamfromthe heat/prgs uMﬁ
"roller with reference to feeding of the laninated material, for culti 62304
the transfer layer in the 10 lam nated material at a pitch associated with

substantially a size of the substrate with the support uncut. Furthernore,

a supplier noves and supplies the substrate the heat/pressure roller. A

substr at ef fipti{dH fpedel,noves the substrate and the | am nated nateri al
fromthe 15 heat/pressure roller to the peeler while the cool er operates.

An ej ector novide greklejrctsatdibessibshe ateahsesrt hayeeelsr safd@icdmni nating
the transfer layer. The peeler includes a guide roller being rotatable,
havi ng a 5 aPPBRATT a8lengkt andiLsElateipHmed epeqdingt Helne20fpes! ithe | i ne,

for cont i e ort i nd f he support bent, on the guide
rol | er a\;\%/g:{/dn%%gtrinht ﬁéygﬁbstarngtb\et%?o%%%ipl}?it 1‘:eLlPﬁe J{s)‘l%p&&rtaf &I ansf er
| ayer 5 Epelrpehdillsuppltioer fasditfe efectns idehsgdestan Sdvajyd ngn
mechani sm operable in contact with the substrate 25 at |east partially,
for advarBFhdrefndoBubet fheePerrendigulon Bioaetibhews gas over a | ower

surface of th Vi t he advanci mechani sm to prevent
the substrat eﬁu%ﬁﬁ%%ég%eg\/aaﬁg}aﬁgc %g%%éﬁl $th ?%W??@gf%t%%m.th%e
advanci ngeaegpaskstrenctogesrplwioh afvadkdmiee 3Q I HdRfihg algranggd in a

direction of advancing the substrate, having rotational axes that are
subst ant fapiyapadappéeripih for Myt Do the amenkséer florydrei hy ankuated in
contact W I _.surface of the substrate. The substrate/ materi al
feedg‘? s%%%%?%gg?h@a A hat 3 an%%%?#a?sﬁ?l‘al?ﬁﬁ stbERr aPkstphaiadivn

f eeding.a angzé hor cad esunsebieusyite aie ysEoan Wppet surface of the
substrate. Furthernore, a withdrawi ng cassette withdraws the substrate

fromthe ej ediwithefrmere].am aurbher movemmmf®rsupplies the substrate

to the heat/pressure roller. A substrate/material feeder
moves the substrate and the laminated material from the
15 heat/pressure roller to the peéler while the cooler operates.
An ejector moves and ejects the substrate from the peeler
after laminating the transfer layer.
The peeler includes a guide roller being rotatable,
having a rotational axis extending in parallel with the
20 peeling line, for contacting the support. A winder winds the
support bent on the guide roller away from the substrate, to
separate the support from the transfer layer.
Each of the supplier and the ejector includes an
advancing mechanism, operable in contact with the substrate
25 at least partially, for advancing the substrate. A flotation
blower blows gas over a lower surface of the substrate
advanced by the advancing mechanism, to prevent the substrate
on the advancing mechanism from flexing downwards.
The advancing mechanism includes plural advancing
30 rollers, arranged in a direction of advancing the substrate,

having rotational axes that are substantially parallel with



| ayer. The |lam nated nmaterial is oriented to direct the 10 tranﬁgﬁrM ?y?6
“upwards, and is attached to the |lower surface of the substrate. e A 04
ej ector further includes a transfer nechanismfor transferring the
substrate fromthe advanci ng nechanismto the w thdraw ng cassette. The
advanci ng nmechani sm and the 15 transfer nmechani sm contact |ateral edge

portions t r r e, Of sira r ,surface, or
| at er al iﬂﬁfgﬁggﬂﬁf'aﬁégngﬁggﬁﬁéggn%Pﬁ#ﬁéhiu §?F%€g.%gﬁgt£§%n)%féﬁ

pr eheat ersuyrfislteatst tithe sulisttnattee Wwhil e the substrate is noved by the
supplier. 20 Therefore, a groduct_can be obtained efficiently, because the
cool er oper at d4'6uFARF{F R b5 ABRteT iRl siBsfeat esunRanientheatliamianatfed he

heat/ pr et 160! Lk 2RO St ROl SRS DESCRL B! O, OF THE. DRAW NGS 25

The above objects and advant ages of “the preésen in me nore

appar ént biloas tthe fgalsl owietg and@ppielredudtEseel piri @heWagihg@ad < N connecti on
with the acconpanying drawings, in which: Fig. 1 is a side elevation

i |lustrating BUFARERECEE; 80 Fighdrawingn epsvatiten Milthsmeatsi nghe
supplier 9 uppl yi.ng a_glass.substrate; Fig. .3 is a side
elevatioﬁL?%F%g?Fgﬁﬁﬁépaé%geﬁgh(§¥g?a%PL%¥t&€W&P%}' i EP?aﬁFﬁQF@&Ihaterim
supply ubna{era cooler, a peeler, and an ejector in the lam nator; and Fig.
4 is aplanillustrating a relationship in the peel er between the |am nated
mat eri al and Bhgui Hamipited MERN1ED DESCRIARNDNOF tTHEdRPREEERRER:

ENBCPb NEMAI?Q% eigrg nf"ilx_ljgef RuEp EE:II\IIC‘-I(-iSI ,N\él%lg”ig\l Elltq: a@h%’d JE’o %hlearlr_io%%trorsugffagzge

present I nven
of the substrate.

The ejector further includes a transfer mechanism for
transferring the substrate from the advancing mechanism to
the withdrawing cassette. The advancing mechanism and the

15 transfef mechanism contact lateral edge portions of the lower
surface of the substrate, the upper surfaée, or lateral
surfaces or an end surface of the substrate.

Furthermore, a preheater preheats the substrate while
the substrate is moved by the supplier. |

20 Therefore, a product can be obtained efficiently,
because the cooler operates quickly to cool the substrate

between stations of the heat/pressure roller and the

peeler.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The above objects and advantages of the present
invention will become more apparent from the following
detailed description when read in connection with the
accompanying drawings, in which:
Fig. 1'is a side elevation illustrating a laminator;

30 Fig. 2 1s an elevation illustrating a supplier for



10 depicted. The lamnator or a layer transferring device incl uqleg ) y
“ supply transfer nechanism 11, a preheater 1.2, an -attacher unit 13, ‘% 2004
| am nated material supply unit 14, a cooler 15 having a cooling fan or

bl ower, a peeler 16, and an ejector 17. 15 The supply transfer mechani sm
11 includes a supply robot hand 20 of an articul ated robot type. A hand

body 21 ogllzﬁzﬁgﬁyiﬁéjp@lglégg)oguM@. i ncludes suction pads 2la. A glass

substrate as a back surface 22a, which is sucked or retained by the
suction pads Zlig. whiich keddiet led eyaddeon2@l3ubtrabieg22 pagheaterpnah he hand
body 21. The glass _substrate 22 also _has a transfer receiving surface 22b

which &% 49 trhé gEERNEGPAaREte5 521 ASURREY yURhESe? t 8P258T st®res the
gl ass substdiale 2gma He SRR rﬁpoghﬁqr}g{li%gthotla;k%é he gl ass substrate 22

out of the supply cassette 23, 25 and turns the ‘glass substrate 22 by half
a rotd&ion toFdig.ecd 38 tehepilamndifidnstsapphy reohoélapiehenipr ih2.the
substrates 2, support posts receiving surface 22b downwards, before the
hand 20 $&5dSTt Retyesds thepdrmdmatesl g tegd ath&nsyspigpides Jallen3 keeps
nunerous glass oriented horizontally. Furthernore, plural 23a are
included in the supply cassette 23 for. 1 4 MAY 2004 supporting the gl ass
substrate 22. It isDECAIEEDODESCRIFTION 0Ft ad CREFERRIECti on pads 21a, any
ot her mechanismcan be used in a nmanner to contact only a back surface of

the glass substrat@BODIMERRCSYH QHWEIE SEREFERDnIECENBIONr ti on of the 5
lateral edgeslgf Ftlh;'? gh?ssa ngjﬁff.flg%grz%'f Ffjl'ié h%E:réere%t ainvention is

10 depicted. The laminator or a layer transferring device
includes a supply transfer mechanism 11, a preheater 12, an
attacher unit 13, a laminated material supply unit 14, a
cooler 15 having a cooling fan or blower, a peeler 16, and an
ejector 17.

15 The supply transfer mechanism 11 includes a supply robot
hand 20 of an articulated robot type. A hand body 21 of the
supply robot hand 20 includes suction pads 2la. A glass
substrate 22 has a back surface 22a, which is sucked 6r
retained by the suction pads 2la, which keep the glass

20 subsgtrate 22 captured on the hand body 21. The glass
substrate 22 also has a transfer receiving surface 22b which
is reverse to the back surface 22a. A supply cassette 23
stores the glass substrate 22. The supply robot hand 20
takes the glass substrate 22 out of the supply cassette 23,

25 and turns the glass substrate 22 by half a rotation to direct
the transfer receiving surface 22b downwards, before the
supply robot hand 20 sends the glass substrate 22 to the
preheater 12. The supply cassette 23 keeps numerous glass
substrates 22 oriented horizontally. Furthermore, plural

30 support posts 23a are included in the supply cassette 23 for



suction device nay be used in conbination with a vacuum punp orf ﬁhMAYi§m4
- for exhaustion of air. The suction device can operate for suction of the
gl ass substrate 22 by forced exhaustion. 10 The preheater 12 is
constituted by a supplier 25 and heaters 26 and 27. In Fig. 2, the
supplier 25 includes a flotation blower 28 and advancing rollers 29 as

advancin ) T t.atl 0 28..0n a.plate sha i.s . opposed
to a Iomgjruﬂg%%‘%giegs (r)th % %gl%%sgssg}ﬂssﬁ%s rea}tlg'ZZf%[ﬂarr;idg 11%) %eom%omcﬁo‘gaﬁ{l% T over
t he gl assnsitesia atfe 2@ temdiioat gdwes 0lasansulaibeat enatdhankgn aduangd ng
rollers 29 contact a |lower surface of portions of |lateral edges of the

gl ass sulbseflafi® a2MpEPRY tP| 6anbdct aplly ot dhack ccumiare mf dihsgladsstrat e

22 towar attac it 13. The advanci ollers 29 have fl ange-
f or med s%gkg%r%%Fléﬁgéﬂ%%ﬁ |%#1 ef%)Stk@?aﬁ%%ﬁ%?ﬁgarBPFgan 24 5§€?ates as
a gui de ohtbRa10|asfeSUBSt ke Padd PEBLEERRe bhe Ol pgStRubPRbEate 22 in
the wdth direction. The advancing rollers 29 are positioned away from a
pat h of BHAséiehodevicesmehebhansedody Camipingthieons opdly a ototuurapdm0, and

do not interfere with the hand body 21. Note that it is possible to use
ni p rollng?BEO&ﬁﬁﬁé QﬁtQFQ?ﬂggHVbﬁygﬁﬁL?blI%P% 5¥Ctighp g?ﬁ&&@zpﬁ& t he

gl ass subsbrate adr FenthesADIE: thei y1aReSSEPbSriAst €ad afy t ke adyanci ng
rollers 29 to feed the 30 glass substrate 22 by neans of a ‘conveyor belt,

or air déexkeusdiom.an oblique direction for blow ng the glass MAY 2001,

subsi&ate 22. | nstead of thﬁ.adyanciqg rollers 29 in the flanged shape, a
gui de’rol | er TRS BECHEBESTard e FORALELHHEA cBYt ActSWRHL 8 he?P aBfal edge

porti onsnphedhe gbaanasybptraie reg. BUr LA M1 @ Ofd LoLiggapmy be
di sposed to contact an S upper surface of the glass substrate %, to feed
t he gl asSlowabbém abéoR2ri 128carni nadvancing hredfitirei @% | s haghapeeagur e
mechanism. The flotation blower 28 in a plate shape is
opposed to a lower surface of the glass substrate 22, and
15 blows clean air over the glass substrate 22 to float the
glass substrate 22.

The advancing rollers 29 contact a lower surface of
portions of lateral edges of the glass‘substrate 22 being
floated, and rotate to feed the glass substrate 22 toward the

20 attacher unit 13. The advancing rollers 29 have a flange-
formed shape. A flange portion 29a of the advancing rollers
29 operates as a guide of the glass substrate 22 to position
the glass substrate 22 in the width direction. The advancing
rollers 29 are positioned away from a path of insertion of
25 the hand body 21 o¢of the supply robot hand 20, and do not
interfere with the hand body 21. Note that it is possible to
use nip rollers, combined with the advancing rollers 29, for
squeezing the glass substrate 22. Furthermore, it is
possible instead of the advancing rollers 29 to feed the
30 glass substrate 22 by means of a conveyor belt, or air

directed in an c¢blique direction for blowing the glass



of flotation of the glass substrate 22 with air. The heaters 26F$1i1d'2\@? Zﬁﬁ
* so disposed that a path of the glass substrate 22 in the supplier i

di sposed between 10 those, to heat the glass substrate 22 at a tenperature
of 50 110 degrees centigrade. Exanples of the heaters 26 and 27 are a far
infrared ray heater, Nichronme wire heater, hot air heater and the |iKke.

Th I 2 121 ] h
a1 achor DT T8 by The Atvaning . 168 o PEPeERS FRELaPeadher Lt o 15 i s

const i t utfEchriyed diedid prespiiide roelilker magt b35udsd, aakacksp FOtdes B6. The
heat/pressure roller set 35 includes | ower and upper heat/pressure rolleérs

35a and IsBtagthwitsr the Laterabredasl dortdans of the @Daseatulpsiossie e

rollers a h. The heat/pressure roller _set 35 sgueezes a | am nated
mat eri al a% rt%ﬁgrrélf)ggs as% és? rlécfsle ef?qagggfahgfﬂs??ﬁegt?%c‘ﬁmm%cﬁeﬁ'ﬁnat ed

mat er isal Hper0 sU ass ShBS§Iase dbbyYrapp! hoat ikenrakahedle 3G J essure.
The backup roller 36 is disposed to rotate in contact with 25 each of the

heat / pr essipsd naglel @2s i305emina@spn ardh seddfliadiendd yphdsgumprestshore by
suppressing flexure of t heat/ pressure rol |l ers 35a and 35b. Note that it
i s possi Bgefilﬁ’%ﬁﬁéoﬁ‘r é’fe%?‘el r?ﬁ'@ﬁtsi Sit @%ﬁeﬁpuge A& h@dT/ pressure rollers
35a and 35b wirhBOHEatSHH%24 eha BaCcHR &6l heEpdQed Neii@ 4 t | ngfed
mat eri al supply uni‘%l 14 is constituted by a }F_)olila 2?11%1? %é&ﬂa%[?m te’cutter

42, a coyépss 4ustrz0l I2| impebeesupPliarbaxrk iendisposell eetdeena
tensiﬂ]gn ﬁgnsor 46 and the like. Alamnated material, roll 41 of the
te

| ani Nt Ot ef? dredfp the WFE&SEF‘F%Z?O@F SHAMPLFREUTMOT P& nat ed
material 140 hagkudes RntaRbous muRRAids 0 e nldldbs 3257 RGT 57 ' aver.

or photosensitive layer or film
are a far infrared ray heater, Nichrome wire heater, hot air
heater and the like. The glass substrate 22 preheated by fhe
preheater 12 is sent to the attacher unit 13 by the advancing
15 rollers 29. 7 '

The attacher unit 13 is constituted by a heat/pressure
roller'set 35 and a backup roller 36. The heat/pressure
roller set 35 includes lower and upper heat/pressure rollers
35a and 35b. A heater i1s incorporated in each of the

20 heat/pressure rollers 35a and 35b. The heat/pressure roller
set 35 squeezes a laminated material 40 and the glass
substrate 22 together, to attach the laminated material 40 to
the glass substrate 22 by application of heat and pressure.
The backup roller 36 is disposed to rotate in contact with

25 each of the heat/pressure rollers 35a and 35b, and
regularizes pressurization by suppressing flexure of the
heat/pressure rollers 35a and 35b. Note that it is possible
in the present invention to construct the heat/pressure
rollers 35a and 35b without ﬁsing the backup recller 36.

30 In Fig. 3, the laminated material supply unit 14 is

constituted by a roll shaft 4la, a half cutter 42, a cover



and a cover film40c. The lam nated material supply unit 14 peel$ 42'?AY 20
cover film40c fromthe lamnated material roll 41, and supplies th 0
heat/pressure roller set 35 with the lamnated naterial 40 oriented to
direct the transfer l.ayer 10 40a upwards. There is an edge position control
mechani sm (not shown) in the vicinity of the roll shaft 4la. The edge

posi tion wonf le1MBCHANI aMbaek eedSs 1418 RASIT 98S 9f +LAE; ﬁa-%%ﬁ egges of
t he | am nat edﬂn;teri al 40, to correct them automat}:ca ﬁ)/ e&:)%n?%at ed
mat eri al at@ itheadjiket.ed Al amSnposiit inahengali tdilt ef erehcehd d dniageass
substrate 22 in the wdth direction crossw se to the feeding. The

| ami nat eddh@Edal 480 ¥F sCTRRATURE BN atRP1 T8V BRgdt (AdR-showe an
inter”Ed@%ﬂiﬂéﬁga ﬂé%grngW!B fﬁ%ﬁﬁ&@% éi%ggtYQESQSaEﬁpB???ﬁ?ﬁ%EQﬁimeen

the transfer layer 40a and 20 the support e cove
over| & dfdimt ha ttraasfter lhpye; dBaphdtdaymsinfvantddmtdc agantsdsas,
overlaid on a back surface of the support 40b. The half cutter 42 cuts the

| ani nat e@"RafePPEPT4615EI 08y dEpe nlakitRated mataricdr empdadivdg &t d 4 he

| ength o tf, . e i.ng kee t.he support
40b uncu%eﬁ}%?i tggt%%@%%v%ﬁqfﬁo%l %Eéaaﬁggt %%ﬁé%?%q géléé J:a:]‘?/delr %8@ He cover
film peehad 48uppeets tiree haldawmprewsyies t ironieef &8 cxweryifdd med@c from

the lam nated material 40 to be 30 attached to the glass substrate 22. The
cover  Fi f-ampeered matprénldd8 présslipd- sendirpet sbhetropsfapela3pr a

pressyre 4 04 r 43c _and t ape w.nder shaft. 43d.. The adhesive
tape'sLH43%Elh?su n\\ﬁf‘orﬁl%d fr@llngll’lgén %%hg;ﬁi Ve g[ea&gos’r \(,))qjiorﬁﬁfn ot i BeGPand sl
agai nst {het colewn § i lartdoriAnithie crdhesi ve1uapda43bahs. drawncagd wound
by the tape w nder shaft 43d, the cover film5 40c is renoved by adhesion
to the ad@hesiient fpuniy3y. wmaghapdgnd ddoerts haheapeosi hilens sivdf t th8d

tOgetherlg%éPaihgdges of the laminated material 40, to correct them

auvtomatically. The laminated material 40 is adjusted in
15 positioning with reference to-the glass substrate 22 in the
‘width direction crosswise to the feeding.

The laminated material 40 also includes an auxiliary
laver (not shown), an intermediate laver {(not shown) and the
like, which are disposed between the transfer layer 40a and

20 the support 40b. The cover film 40c is overlaid on the
transfer layer 40a. A layer of antistatic agent is overlaid
on a back surface of the support 40b.

The half cutter 42 cuts the laminated material 40 at a
halfway depth and at a size corresponding to the length of

25 the glass substrate 22. The halfway cutting keeps the
support 40b uncut unlike the cover film 40c and the transfer
layer 40a.

The cover film peeler 43. peels the halfway cut portion
of the cover film 40c¢ from the laminated material 40 to be

30 attached to the glass substrate 22. The cover film peeler 43

includes pressure-sensitive adhesive tape 43b, a pressure



adhesive tape 43b. Small| separate segnents of the cover film 4dc4rnfmai2v Fg
" between the plural glass substrates 22 are kept in the |am nated nater g
40 wi thout being peeled. 10 The attacher unit 13 actuates a substrate
feeding nenber in response to passage of the halfway cut line. The
transfer layer 40a of the lamnated material 40 is attached to the glass

bstrat . t h f s el iti d th | bstrat
22, The SUpberT b 120 adysabea i B0aE  sRAS LORED e it S e

heat / pr ey d.sr ahlveungetrdh am adhd@inneltdpegebher 484t hafhdie: 9l dssssipstrate
22. The cooler 15 includes a cooling air blowi ng board 50 and feed rollers
51. The IR | €R® Sevepefdtd 0% sabstthgt ddhasiial tipeddsb Te

cooling aj | gwi-n rg. 5 O.regularizes .distrjbutign of a fl ow ng speed
of the aiﬁﬁa@n%ﬂ{dhgogggl ngQ%f?srt%?%vﬁ’ﬁ%a%%aﬁfba%b,if er@learqé"fed? féd"hunch
hol es swi lp i £ hréheve@Oobiyndids P A9 thaadnad iRas Sapdr QBRBN L i gy Of
openness of 8 Cooling air having high cleanness is passed througah t he HEPA
(hi gh ef FPgRen@PAB: pahei difdng ewandyrf idhedit, 43d passdherhreigh tthe punch
holes tao.blow th | ass substrate 22. To raise the efficiency in_the

cool i ng, aflﬁgs%%l %\%e a‘ﬁb‘l s gﬁ'&geﬁePSIFFS\AF?W“%WVa‘?% thei (EE1G0A< 18Y osswi se
Lo the faodi paneinlhe 1aass sl bihea12d1adbegbannabols ahe R2pks. cool ed

S ower. Tinme"of

down to the room 30 tenperature that 0 degrees or
passage dh thhelghiasatsdbsétaréal24atwihbkogbobeind. peededne mnute or 10 4

MAY 2004 nore, to cool the glass substrate 22 sufficiently. In the present
enboggment TR SpeaPhsT élﬁsgni%nacf:ﬂﬁte§u%s§‘i‘%ﬁgqfse Ife(?déﬂﬂ Redberng

appl i cati Qn-Qfpdigdl RNGasREGESBECthdNEal AFRETAIUNE f t B CQQL] ir to
blowis 17 5 cFegr ees cg)r?tsi gr%%de. The f?ow rate ofleitl%fe ail&?lei gg h%?%%c.
However ,laywsedGanolfe thigangedinat e spetatiah wt Aschangesdd to the

glass substrate 22 with the halfway cut line positioned at
the glass substrate 22. The support 40b is advanced to a
15 downstream position from the heat/pressure roller set 35 in
a manner together with the glass substrate 22.
The cooler 15 includes a cooling air blowing board 50
and feed rollers 51. The feed rollers 51 operate as a
substrate/material feeder. The cooling air blowing board 50
20 regularizes distribution of a flowing speed of the air. 1In
the cooling air blowing board 50, there are formed punch
holes with which the cooling air blowing board 50 has a
proportion of openness of 8 %. Cooling air having high
cleanness 1s passed through the HEPA (high efficiency
25 particulate air) filter, and passed through the punch holes
to blow the glass substrate 22. To raise the efficiency in
the cooling, the cooling air is caused to flow in outward
directions crosswise to the feeding of the glass substrate
22. The glass substrate 22 is cooled down to the room
30 temperature that is 30 degrees or lower. Time of passage of

the glass substrate 22 at the cooler 15 is one minute or

10



the thickness, size and the like of the glass substrate 22. Thef fqew
- rollers 51 support the glass substrate 22 by contacting the suppor Ko@méf

the lam nated material 40, and 10 sends the gl ass substrate 22 to the
peeler 16. It is to be noted that the cooling air blow ng board. 50 can
have a proportion of openness of 3-15 96, the advanci ng speed of the

gl ass substrate 22 can he 0,.5-10 m,m h e at.ur the cooling air
of the cdlbq]fewgetaq rc-ooqalbvﬁ%r?g goloaar‘srsd %t?sctar}r?%eezfg Swl%engcrlge's centigrade, the
flow rate of the aid passdet SemBlaimésec. tilbespesliebrlGdvaneansf ithg ed by a

guide roller 55 and a support w nder nmechanism 56. The peeler 16 peels the
support sA0stnaim t He glals m(btar stuwriyy AprRilagationaf ef5okeds 20provi ded

in the support w nd chani_sm 56, wi nds .t.he support -40b .in r ol
Form  TheTaaaiE ol 3 ST wE RS ROprnet & or o R o 1 Te
shoul ¢ hape 3% S @ﬂtﬂﬁréﬁ&mt She a31BAS Hakke dN thd 309 Wit oW/ Juobl emin
flexing the guide rolTer 55 even in application of tension in the 25

peel i ng. Howeveuppahbs40bansbeonhanged by dadrogidtdienr otdtdy Gmngds dm angl e

of 90 degrees_or nore. However,_ the sypport 40b nmay be contacted by the
gui de rolther tH3CHDeES -afdi“E SRl (T8 iﬁ n%ot gﬁ&@??'ﬂ%§%$HQ$?|%ﬁ'ler 55
may be d'rﬁ%gSEQ 5O S AN 39 pgﬁﬁﬁaﬁtwﬁl ¥1hQst heuheedheg 0f2t g, gl ass

substrate wever, 1t is nmuch preferablé to dispose the guideroller
55 11 4 WBXt3a0@4nyi theobupporehesdb ref athes eldanuindiedadeerroiiag dioreamidon A of
t he g{ass substrate 22. See Fig. 4. The angle of the obliqueness can be
det erRi ef@NESi tABI glathe SHRGtE2LRodRd the tha5PEEGREed Oor HésdSi FAPSW of

practi cahoi8g. (g [ LARST o Py 8l 1400 am ANuBdYaNc1d cadohde. Juri ng
separation o e transfer Tayer 40a fromthe support 40b, a portion being
proportion of openness of 3-15 %, the advancing speed of the
glass substrate 22 can be 0.5-10 m/min, the temperature of
the cooling air of the cooling air blowing board 50 can be
15 10-20 degrees centigrade, the flow rate of the air can be 3-
12 m/sec.

The peeler 16 is constituted by a guide rollexr 55 and a
support winder mechanism 56. The peeler 16 peels the support
40b from the glass substréte 22, A winder shaft 5é6a is

20 provided in the support winder mechanism 56, and winds the
support 40b in a roll form. The guide roller 55 preferably
has a diameter of 30 mm or less, should have as small a
diameter as possible in a range without prcoblem in flexing
the guide roller 55 even in application of tension in the

25 peeling. The support 40b is contacted by the guide roller 55
at an angle of 90 degrees or more. However, the support 40b
may be contacted by the guide roller 55 at an angle smaller
than 90 degrees.

The guide roller 55 may be disposed to extend

30 perpendicularly to the feeding of the glass substrate 22.

However, it is much preferable to dispose the guide roller 55

11



peel ed is concentrated to one point in a direction crosswise to the

feedi ng. The peel ed point noves in the width direction of the gllgsMAY 2004
substrate 22. Thus, the advancing 10 edge 40e of the transfer |ayer 40a can
be peeled neatly wthout roughness. In the present enbodi nent, a position
of an axis of the guide roller 55 is unchanged. Alternatively, the guide

roller 5% i ede DYt fye CANMtHC YA anbRARARE 88 80 ABYE hawdrovabl e.
The qui dglﬁlogglgggﬁg%beeﬁtca%sed tg comz-émnearB in an oblique direction

to the feadiswy sdbsechten,2zwingsed oFtige pér pendheularglosict i @b, tdrmd t hen

noved in parallel with the feeding, to peel the support ~40h. In Fig. 3, an
ai r nozziodldguenesg; €pBskE ARTERBITRYE FHitipPLY ole{)GE(?%edegq’rodﬂderbeSS.

| oni zat | g | AL lod ;leééslfwﬁsi §oel! o0 QihoplohlCyabl NaREl & At

el i m nat iC romthe support and the glass substrate 22.

Thus, st hayesupmer thad0mmneitdec Hlassdgabste at eD@2iage sppeventied forfom
sticking of dust or other unwanted particles, to suppress 25 | owering of

qual i ty &het ksappéatctayer $0RnTEOMeififerSHRPOHarkital il oPSinel's. |t
| 5 also BRasLhl ¢.t QolbLLE£8F0q OEOUnS itk Al W RALIAG. JBR oo UG, as soft

X-ray t rque; a he sdpport w nder mechani sm i ncl udes

the wi ndep BReShddaidfap andThe W piele MOpAntnohoshewnin f athe owadiditig t he
w nder shaft 56a. The wi nder notor is controlled for the 12 1 4' MAY zaa4
torque bglizecsapnoldfertiighoglanowaybstheteonérol Kutps thensdgansinche

ol ap' <efoes W, AP Fun BRIMLANGHIPEOHTR Teb BT, W SR PRERRE

roll e ‘suppor rom bei ng T 00seé.
Vi Ci ni ty,9tnbhe whagteteshal t1dh G6R pridietdemmpesnidnd) @Opbkal iBRChENI sm

(riot shown) is disposed. The edge position control nechani smdetects
an axis of the guide roller 55 is unchanged. Alternatively,
the guide roller 55 may be supported by a cantilever
mechanism, and may be movable. The guide roller 55 may be

15 caused to come near in an obligue direction to the feeding
direction, swung to the perpendicular'position, and then
moved in parallel with the feeding, to peel the support
40b.

In Fig. 3, an air nozzle 59 is disposed in the vicinity

20 of the guide rollexr 55. Ionization clean air is caused to
flow out of the air nozzle 59, to eliminates static charge
from the support 40b and the glass substrate 22. Thus, the
support 40b and the glass substrate 22 are prevented from
sticking of dust or other unwanted particles, to suppress

25 lowering of quality of the product, in such a manner as
partial missing of pixels. It is also possible to utilize
other static eliminating method, such as soft X-ray
technique, and the like.

The support winder mechanism 56 includes the winder

30 shaft 56a and a winder motor (not shown)} for rotating the

winder shaft 5é6éa. The winder motor is controlled for the

12



‘p05|t| ons of the |lateral edges of the support 40b, and automati JakIMAY 2[][]1}
corrects those positions. An offset state of the support 40b can be
elimnated automatically with respect 10 to the width direction of the
photo filmfromthe roll shaft 4l1la of the lamnated material 40 to the

wi nder shaft 56a. The ejector 17 is disposed in a position downstream from

t he peel r 16 with ref g e gI t The
ej ector PHIYE uégs ?ng%gﬁéﬁrm dd@ 8[];‘”&@ “havi n% aé%ﬁé%éefsﬁ{agegﬁ t op,
advanci n&eh@hbﬁr §f611ha8s@§btaml4rw rme—aaﬂaame 2R th&d € ®ed | awigh@danhand 62

as transfer nechanism The flotation blower 60 has substantially the sane
const r uctfirom &bet heatl/prasis@ﬁe bF@hker 2824 83 hel prgiastarndr thep supg@ridvanci ng

rollers 61.ca tact sur f f ort ons of . | at er of t he
ol ass sublp; daet pigd dBodiy, off e TR LT D5e Dy Db S hRran ity noans
of a gonygyor tth@' bager @éh@ié&cz:eﬂthsalanné@karqyandl(h%%tlamo‘tqﬂy hlsowi ng
the glass substrate 22.” Although the advancing rollers 61 are in the

fl anged ghapeskdr guiThengedge | popdsiphl ectmﬁdml omeldhanienps dedecdw de
rollers. Furthernore, a feed roller réta?y f osed to %on ct an upper
o Foeel t

surface BPSthdofFaset s(he rigkeTah, %! 288P8h e 3%

conbi nat f h8BePpBssyienel fhaAt 8FFaBOLthhe %ass
substratéeﬂgg%%gca%g§ng%t§?%%¥rgbgtge gn 62 |ns construct eg ir11: a manner

simlar thetsepsoppl 40 odrt tkmmﬂﬁﬂnatetmeummp@tycaﬂarys\Warth13‘e$p¢crlIAY 2004

nmechani sm 11. A hand body 63 is includ in the eection ro hand 62 and
ext ehdls *t:% 'tﬂh% W%‘Eyt%f‘?l?%t@’aé? %tpﬁ’a’tté’ £3im Erom fhe paﬂ’?‘ 6§§a5%

di sposed, p éﬂi%&f@d atéffalhﬁﬂdtgogﬂe6§1n&@§nsBQ§tgbﬁés substrate
22 is advanced e peeler 16, the suction pads 63a suck the top
surface of thige gé;aastcﬁutlsrt tiat di2Bosddeimandodopoidyi 38 dosmpvesahérgnass
the peeler 16 with reference to feeding of the glass
substrate 22. The ejector 17 includes a flotation blower 60
15 having a plate-shaped top, advancing rollers 61 as advancing
mechanisﬁ, and an ejection robot hand 62 as transfer
mechanism. The flotation blower 60 has substantially the
same construction as the flotation blower 28 in the preheater
12. The advancing rollers 61 contact a lower surface of
20 portions of lateral edges of the glass substrate 22. Also,
the glass substrate 22 may be advanced by means of a conveyor
belt, or air directed in an oblique direction for blowing the
glass substrate 22. Although the advancing rollers 61 are in
the flanged shape for guiding, it is possible additionally to
25 use gdguide rollers. Furthermore, a feed roller may be
disposed to contact an upper surface of the glass substrate
22, to feed the glass substrate 22 in combination with
sufficiently high pressure of flotation of the glass
substrate 22.

30 The ejection robot hand 62 is constructed in a manner

similar teo the supply robot hand 20 in the supply transfer

13



substrate 22 fromthe flotation bl ower 60. A withdrawing cassettlel68AY 2004
receives insertion of the glass substrate 22 being renoved. Note that, in
sucking the glass substrate 22 10 with the ejection robot hand 62, the
contact between the transfer |layer 40a on a | ower side of 'the glass
substrate 22 and the flotation blower 60 is reduced if air to float the

gl ass subst IS ingr d. is s ef i i F urj tion of
The’ gl aodRLhRkESAE 45, A" BARA nol Sl S LGE A B e D e
62. The epebat handofsot hedaketeneizbadi iRt tiop d€s ahebed azewsublstridhe supply

transfer mechanism 11, the supply robot hand 20 sends the glass substrate
22 to thé@2prehugtépn]1padsha3gupht ydisppRd HIhd® 20Wass Saf adee othdhe body 21

into th 20 sett . | £t trate 22
o CsuckBatBobPafo e o ThkE S BapBiC R A0E P LRt I T I

the sgppkyecpssetie133. thhe saupaby pasisebia 2achashed tdpokageackanyer, in
whi ch the support posts 23a protrude upwards fromeach of plural partition
wal | s. Thkesdgppest sebspyets 23a kdep bradgbady §sdbzemaves2zhgr diasesl y

hori zont al An _upper face of t | ass_substr at 2 is a.,transfer

Fece v ngueaHFALE 27 i Fee o SolREEan PIRVERNEL L b PASMERRG pads
2la or tREsSHPRArlePOstSe2vd8s EhRBes#RRNY dobohehaNds20 dusoerover 2bhe gl ass
substrate :30 22 being sucked, and inserts the glass substrate 22 into the

pr eheat epel®g i removed i erfaelté orhad t hint rackiags fidre gdesisvisngstdated ZRAY 2004
surface 22b directed downwards. Air i nat ed upwards b the flotation
bl owt? 281HR the St E?gof;éﬁ"ﬁ‘@;t(’eﬁe%ﬁﬁl é;é)élt?lfg:stt?%?@e%. tBfe gl ass

substrat g2 £ Sr PLNEALASh h 4 hehaalsin 45 and dlasandupghicata bbe
attaches unit 13 by 5 the advancing rollers 29. I'n the attacher unit 13,
the gl assndubkér &fletd2ibg blower 60 is reduced if air to float the
glass substrate 22 1is increased. This is effective in
ensuring suction of the glass substrate 22 to the hand body
15 63 of the ejection robot hand 62.
The operation of the above embodiment is described now.
In the supply transfer mechanism 11, the supply robot hand 20
sends the glass substrate 22 to the preheater 12. The supply
robot hand 20 inserts the hand body 21 into the supply
20 cassette 23. A lower surface of the glass substrate 22 is
sucked to raise the glass substrate 22 away from a partition
wall in the supply cassette 23. The supply cassette 23 has
a storage chamber, in which the support posts 23a protrude
upwards from each of plural partition walls. The support
25 posts 23a keep the glass substrate 22 precisely horizontal.
An upper face of the glass substrate 22 is a transfer
receiving surface 22b, and is prevented from contacting the
suction pads 2la or the support posts 2Z23a.
The supply robot hand 20 turns over the glass substrate

30 22 being sucked, and inserts the glass substrate 22 into the

preheater 12 in an orientation with the transfer receiving

14



supplied in synchronismw th the novement of the hal fway cut [|irjej ofjAY hEG4
- transfer layer 40a of the lam nated material 40. The hal fway cut portion

of the transfer layer 40a of the 10 lam nated material 40 is positioned on
the gl ass substrate 22 and attached to the sane by adhesion. To this end,

the half cutter 42 in the lamnated material supply unit 14 previously

ts th fi I . 4 i
For "t ho gasaics, il HFSYEd Ok aRElel s Mo AR hep B0l | 0"

cover filtmeAOEldtatiten OBEopert ReNn ihortHheprei@sisesubs) r abe f3datlthe
| ami nated material 40 is positioned by the edge position control nmechanism
(not sho@dpsd EHbstaadeedde t Fheng sk BubisiaE@teor  ids e ated dutli ng.

Al so, the back .tensi rofl 4 ppLies,tepsio h i,nated 20
mat eri al t eaateﬁsec?e%{]earnné nﬁi’ I%r\llcgl 9&%% E%pggésgt%ggh?&geh@g‘t §T3 \(/j\% nkl es

or bulbl eheakhdvRa clinge refi1attkachki.ng the lam nated material 40 to the gl ass
substrate 22. The gl ass substrate 22 after having passed the attaches unit

13 is cool ed By ctlmnatbderhag aiviff r dih t Hdecogless 15ubzE rgdn 23 ds
tenperature of 30.degrees centigrade ar |lower. This forcibl.e cooli makes
[t Doso brEpfgefein FRECRERROT WATD ThoMN T el S CESE0 K abl y
W thout ypg¥epRegle trARELEPI Baydt 4Ga ROSSIHY @ i rafiis bt drii@uat anst er

| ayer without natural cooling according to the prior art, according 30 to
whi ch t hEhgl ded foudystewt ep@2tipnh athetheanitnatefienatleveal 40 wbultdhebe

contained in ats bst{at_e szlfosette or. .the !ii ke. .15 4, MAY 20S In2t he
peel &P 15amipatediateript &0 45 BRELLIPREIseR G I ﬁ%ﬁ’i glPdss
substr at g, 42+ {Aen &4 68 {1 | Sime I AHuRG 1 AXACHLY t8h sNeakl Y tRer pang cul ar
to the feeding of the support 40b. In Fig. 4, a preferred exanpl e of the
gui de rothetedx 5 drs tiepilamédated mhtehiahesuppde urdltl drd BPFeivi.coblliyque, to
the feeding of the suppaort 40b to a snal|l extent. A portion of
cuts the cover f£ilm 40c and the transfer layer 40a at each
one portion for the glass substrate 22. Also, the cover film
15 peeler 43 peels the cover film 40c at the one portion for the
glass substrate 22. The laminated material 40 is positioned
by the edge position control mechanism (not shown) with
reference to the width direction crosswise to feeding. Also,
the back tension roller 45 applies tension to the laminated
20 material 40 at a predetermined level, tO suppress ocgurrence
of wrinkles or bubbles at the time of attaching the laminated
material 40 to the glass substrate 22.
The glass substrate 22 after having passed the attacher
unit 13 is cooled by clean cooling air from the cooler 15
25 down to a temperature of 30 degrees centigrade or lower.
This forcible cooling makes it possible fo peel the support
40b from the glass substrate 22 reliably without unevenness.
Therefore, it 1is possible to transfer the transfer layer
without natural cooling according to the prior art, according

30 to which the glass substrate 22 with the laminated material

40 would be contained in a substrate cassette or the like.
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starting the peeling between the support 40b and the advancing eddeMaVe208
- the transfer |ayer 40a becones concentrated as one point. The peeling
occurs reliably in 10 the filmw dth direction, so the advanci ng edge 40e.
is peeled neatly. Also, ionization clean air . is emanated by the air nozzle
S9 near to the guide roller 55. This elimnates static charge fromthe

t 40b t s
suppor oriiy (1S BeRsReo ! iRk gatac boi1dn 05 Jooft AR seferle

prevented fromsticking to the supp

Partial nmiogsifignofthel yekhsscanbsheasappr esstide t guk@eprolitdr t55 afad hee
product. The support 40b after being peeled is wound and wthdrawn by the
wi nder sIfFRCTIFaOrNNGEF bY | P¢TeRA aDFWtedF&RALBE of skl dBtPPAhdi ng of

-the sup t 4 t th i I f it C ry. t.g. package
the fil mqi%%' a%a%g%qo&s’ %a %ﬁ&@@&%&g&gﬁ"& p urscae %Ielreht%s. i%hee?&e |%s a
very smalils gpageted,hial whiemithienguide ke 11eld 55 a o edudeue tosulsd anti al
volunme of the filmto be handl ed. Therefore, 25 discarding and w thdrawal
of the fifesddng Picithiet SLUPPOTThé O &6s assBtidatt&tPRtaf t & Positdwa off t he

support 40b_.i.n th eeler. 16 is rted onl | ong t two | ater al
edges beégﬁ§§l(5‘ig o%g atPSﬁléPgt h%gg‘lgg%étig?\ebl%\l/égo%%: #ﬁ)e atnrdans(?leer | aver
40a is nghveaetiagt edawli | gobheogl agise subsdister 30 A1t S 4P PYelRhesThe

ej ection robot hand 62 places the glass substrate 22 on the inside of the
wi t hdr awcngcenssated 65 one ®intd VWK pe¢ldrgapedura FediablyAlirhough

the transfer_|ayer. 40a of the glass substrate 22 is directed do ds in
the pbai Erant BF THER PrediaR BRBuh ot o hE o7 9ot oct PRAN b2
sucking phgr@,ass substrate 22 is swing to turn over the 5 glass substrate

22, so the transfer |ayer 40a becones directed upwards before insertion of
the gl ass sub3isat el@pization clean air is emanated by the air nozzle

59 near to the guide roller 55. This eliminates static
charge from the support 40b and tﬁe glass substrate 22. Dust

15 or other particles are prevented from sticking to the support
40b or the glass substrate 22. Partial missing of pixels can
be suppressed to keep quality of the product.

The support 40b after being peeled 1is wound and
withdrawn by the winder shaft 56a in a roll form, and

20 withdrawn or discarded. Winding of the support 40b about the
winder shaft 56a makes it unnecessary to package the f£ilm in
a laborious manner of packaging plural sheets. There is a
very small space with air remaining in the roll, to reduce a
substantial volume of the film toc be handled. Therefore,
25 discarding and withdrawal of the f£ilm are facilitated.

The glass substrate 22 after removal of the support 40b
in the peeler 16 1is supported only along the two lateral
edges because of operation of the flotation blower 60. The
transfer layer 40a is not contacted while the glass substrate

30 22 is supported. The ejection robot hand 62 places the glass

substrate 22 on the inside of the withdrawing cassette 65 as

16



into the withdrawi ng cassette 65. The glass substrate 22 after trahsgf §fAYi a9
- the transfer |layer 40a for the red (R) filter is sent to an exposure 10
devi ce. The exposure device, by utilizing a photo mask, exposes a pattern
of the Rfilter to the red photosensitive layer. After the exposure, the
gl ass substrate 22 is processed by a devel oper or photographi c processing

machi ne. , The gl ass. substrate, 22 r the, processi i i'nserted i 15 t he
suppl y cd’s]s]elﬁ‘%%d ﬂ‘fé%*%‘e Fam %%{:g?u%;fj‘ Fﬁ% %rrgggngr 2%8& r%:aon Cif; used

to transfgfe t16sa eeRstBhtBhob0seNgi tedeed | @RiwdRad hith s porhsigrate. A
pattern for the green (G filter is exposed, and processed to create the

green filafer then ihetafiiags bhbweratted. Sithiel a2igctide mobet( Bpaddl téér is 20
created on the glass substrate. Then | ack (B hot osensi tive | ayer is
ranster PUEHLOD Giosa aabe CHRPEEI8 (Hacks nabPPY 4t it | BY S ack
(BK) f5 | Y slsS gxbesedre aps processed tPafbfate PaPlACkigml Hekoad he.
glass substrate. In the above enbodi nent, the guide roller 55 is used.
However , datrkeertege alpwag dise bleifiocnee s nsey thenusé€d thEoglesanpuds traite Wit h hi gh

pressure _nmay be blown to a position between the glass substrate 22 and the
|'ani nat ed™48t PPaM1ABITANWIBY §2FGPETEr SBar may be attached to a distal end

of an air 30wgyl LdEL Guybieatbkes BRUOPeLaherbaRusn chie dhanLeated

material 40 in a peeling direction. Furthernore, an end of 17 MAY 20U t he
gui de rohkgerS5 0@ Bopeehiengrdihr (Rpy fid térspiasedenn &o rat akabbeumenner, to
rotate the guide roller 55 or the peeling edge in a manner to follow
novedEnt d6¥1ERe suPpdr £XP2EBTCAIST1Ge PeelPEfF 1151 REY haRRORO f BBEFNng bel t

or pressgp pobler. piheefredngnbekt siRYosutk the 1R SHAHLAGENRE+1DE

layer. After the exposure, the glass substrate 22 is
processed by a developer or photographic processing machine.
The glass substrate 22 after the processing is inserted in

15 the supply cassette 23. Then the laminator of the present
embodiment is used to transfer the green (G) photosensitive
layer to the glass substrate. A pattern for the green (G)
filter is exposed, and processed to create the green filter
on the glass substrate. Similarly, the blue (B) filter is

20 created on the glass substrate. Then a black (BK)
photosensitive layer is transferred to a glass substrate. A
black matrix pattern for the black (BK) filter is exposed,
and processed to create a black matrix on the glass
substrate.

25 In the above embodiment, the guide roller 55 is used.
However, other peeling technidues may be used. For example,
air with high pressure may be blown to a position between the
glass substrate 22 and the laminated material 40. Also, a
roll or bar may bhe attached to a distal end of an air

30 c¢ylinder or the like, and operate to push the laminated

‘material 40 in a peeling direction. Furthermore, an end of
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gl ass substrate 22 and advance the gl ass substrate 22. The pressTr’bIM@fr 200
may' press the top surface of the glass substrate 22 and advance the gl ass
substrate 22. This is effective in suppressing abnormality in novenent of
the gl ass substrate 22 10 at the time of peeling. Al so, the | am nated
material may be automatically supplied by exchanging the roll. A

W t hdr awi S f ugport SZ@M Iﬁl%g changi ng
mechani sr#%t ei%hgél]g%‘gfh?rgﬁ tomat | CEH‘—%/ %ﬁ} E%%g 'ltakl?eq")élr gkgent
i nventi orcdiastdraen fmahhgrdesos i bedatby timey gfutilae s Eferr ¢ eabodieent s

thereof with reference to the accorrpanil g drawi ngs, various changes and
nmodi fi came@ﬁén%qqg%euapfbﬂ%‘i*ﬂe]f ot hb’ ﬁ‘&vi“ﬁ@e@ﬂPFl Oﬁn thgi SUnRa:

Ther ef or §p unl %¥Soot hl_el{ geig}{asles crp gﬁ:&v%g%l ggggjéhgg r ue%o (I%%agt from

the scope of t he priesen nve ion, ey S I'ncl uded

t her eisn. 4814 rPAY PO 4r MEWMTn g ShELAI MER IsGckl.tife | aw n@iﬁ@fa&er oEammtl on to
a substrate- by use of continuous |amnated material, said | am nated

mat er i al glpas| GioRGTE teupBornd élﬁléfaacﬁr éﬁ@f Qﬂaﬁéyéﬂb§¢§|a[t&| d%n d&d 5

support, said |ampator co rd §,.n9 une. r IIer far. .attaching
said | anpﬁﬁﬁﬁdm%‘lﬂérrfl%’r R org)sssal %‘ BQt Fa ? %Ehea Sprsélssst}%ett% th said

transferbaygl 28PeR6E tResSglidssunsidiifte @x.oolmlsf aks @Q@e‘cﬂ:@v@alﬂﬂl
substrate with said lamnated 10 naterial; and a peeler for peeling said

support éupmeaﬁﬁngr@mmali@yeim opvenpttsabsthateldgomubatdadeol2@r , to

transfer sald ransf | ayer to said substrate. 2. A lam nator as defined
in ch8i n?t, HiReF&f g Bee 809r ansfer |ayer is photosensitive.

Also, the laminated material may be automatically
supplied by exchanging the roll. A withdrawing shaft for the
support may be provided with a roll exchanging mechanism, to
exchange the roll automatically.

15 Although the present invention has been fully described
by way of the preferred embodiments thereof with reference to
the accompanying drawings, various changes and modifications
will be apparent to those having skill in this field.
Therefore, unless otherwise these changes and modifications

20 depart from the scope of the present invention, they should

be construed as included therein.
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3. Alaninator as defined in claim.1, wherein said cooler inclubds MY 2004
cooling fan or blower for blowi ng cooling gas over said substrate after
attachnent of said lamnated material. 20 4. Alamnator as defined in
claim3, wherein said peeler transfers said transfer |ayer by separating
said support along a predeterm ned peeling line fromsaid transfer |ayer,

and said peeling line is in gufiv 66t iQn mpeppendi cular to feeding of said
substrate, or has an inclination to said 25 perpendicular direction. 5. A

| am nat or as defi aedaminalttarmf8r ftamihetiomotmra ssuigstardiad foxcutdeerqf
di sposed upstream from said heat/pressure roller with reference to feeding

of said 9CARIRACYE meEdrRiTRted omaterididdy s&iedd r dFEE@ated emateiay 30
| am nat . t i.f.ch i i 1.h t i . j Z: f id
subst rar i £ iibflad, B0 BhERRLEIaVER! QUbEaast o RO B8

in cl & me3ppbtt, heridcampringitog: campupplingr: for noving and supplying said
substrate to said heat/pressure roller; 5 a substrate /material feeder for
movi ng sai d sBbdteaEPTAFRIIERI dOlLARnETd Aaterhdrdf roid Saill@™Hagtedr essure

roller to_,sai.d.peel er .whil i.d_cool er r S...an .ectqr .for

movi ng alGtEF&8e %é ésgilghésu%éstscr%gt & g’rgg% hég‘%i%dg%gepgrgsg%l?g}rw g:% (r%a J*|d(rjlg sai d
transfer thau8kerl@ayerAcobpbisaat @b asidekupsdrhfe¢l ai m 6, wherein said

peel er includes: a guide roller being rotatable, having a rotational axis
extendi ng i n paradler Hprhceal inpedihgulisicatiowiddnisadd dgmisggit@dsupport ;
and 13 amw;:nder fogng/i ndi ng said support bent on said guide

aterial;

a peeler for peeling said support from said transfer
layer on said substrate from said cooler, to transfer said
transfer layer to said substrate.

2. A laminator as defined in claim 1, wherein said

15 transfer layer is photosensitive.

3. A laminator as defined in claim 1, wherein said
cooler includes a cooling fan or blower for blowing cooling
gas over said substrate after attachment of said laminated
material. -

20 4. A laminator as defined in claim 3, wherein said
peeler transfers said transfer layer by separating said
support along a predetermined peeling line f£rom said transfer
layer, and said peeling line is in a direction perpendicular
to feeding of said substrate, or has an inclination to said

25 perpendicular direction.

5. A laminator as defined 1in claim 3, further
comprising a half cutter, disposed upstream from said
heat/pressure roller with reference to feeding of said
laminated material, for cutting said transfer layer in said

30 laminated material at a pitch associated with substantially

a size of said substrate with said support uncut.
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roller away fromsaid substrate, to separate said support from JalidMAY 2004
transfer layer. 8. A lamnator as defined in claim7, wherein each of said
supplier and said ejector includes: 20 an advanci ng nechani sm operable in
contact with said substrate at |east partially, for advancing said
substrate; and a flotation blower for blow ng gas over a | ower surface of

sai d subst rat%_advagcegaﬂxnggbg aggan&‘%@gnggchﬁp! Sﬁ%{rg 2p prﬁ\%_r]{eisai d

substrate on said advancing nechanism from flexi ng downwar ds.

| am nat ocoaprdefingad in claim8, wherein said advancing nmechani smincl udes
plural advancing rollers, arranged in a direction of advancing said
substrate, ha@i F§PPO-ieat HAHVER@EsARGatURPLYSRBstaddi sUbFtFatel Itel with
one another,hfg% b%ig% agt u ﬁﬁ%an contact with said | ower 20 4 MAY 2004
surface Sf8aP§osdBEersPE® 1601 8  ani nator as defined in claim9, wherein

sai d ssubstrahektps@iatle Maederi UM dsr SBdd hawingt edifBiseidstirat@nd said
substrate upwards in feeding, and said cooler blows 5 said gas over an
upper sughdceadd bamihatidsdmadtegiall fram gaifapent Asreesirredrdlalast diom 1. 0,

further cogprising a_w.thdraw n assette for withdraw n aid bstrate
f$0n1saiﬁa%ﬁggééienggﬁﬁﬁaﬁFﬁﬁiPﬂaigifapFFgﬁsﬁérgn ayer{ %0815. A?Faiinator

as defined inaﬁléifjgb%ér %?rﬁb{}iﬁgi fnal aAkbatiag BRL AN sabskTaell ehbad to
direct said transfer layer wupwards, and is attached to said |ower surface
of said ssibspealer aBteA laminatdngasaddf tnedsEarclayerl?2, wherein said

15 ejector further. includes a transfer chani sm.f or
ﬁo 7. A lamgnator as efinégiih ciaim 6, wherein said

peeler includes:

a guide roller being rotatable, having a rotatiocnal axis
extending in parallel with said peeling line, for contacting
said support; and

15 a winder for winding said support bent on said guide
roller away from said substrate, to separate said support
from said transfer layer.

8. A laminator as defined in claim 7, wherein each of
said supplier and said ejector includes:

20 an advancing mechanism, operable in contact with said
substrate at least partially, for advancing said substrate:
and

a flotation blower for blowing gas over a lower surface
of said substrate advanced by said advancing mechanism, to

25 prevent said substrate on said advancing mechanism from
flexing downwards.

9. A laminator as defined in claim 8, wherein said
advancing mechanism includes plural advancing rollers,
arranged in a direction of advancing said substrate, having

30 rotational axes that are substantially parallel with one

another, for being actuated in contact with said lower
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transferring said substrate from said advanci ng nechanismto said, , s
w t hdrawi ng cassette; wherein said advanci ng nechani sm and said 'tlrlénm%rmm
mechani sm contact | ateral edge portions of said | ower surface 20 of said
substrate, said upper surface, or |ateral surfaces or an end surface of
said substrate. 14. A lamnator as defined in claim13, further conprising

a preheatgr- o0 eheatd ngsai Lgubstrate while said substrate is noved by
said supplirer. 25 15. A lamnating nethod of |am nation to a substrate by

use of continuaus | anmleatiedtoat ers alefisad imnchaied dnaterdrain iswididi ng a-
support, and a transfer |aver overlaid on said, support, said |am nating

net hod cHMhS G e /MR /%R AYPRAT BS| SritAatiédhir@ted Materiat d

subst r at i th . d r | i.d dto
oo cunel Shae SpRtalRO BhER AL h TaaRy HRATTARE SRR IPIREL L2t o
mat er isal sadd gegelovied @i thppeP Gur facemoFaistild angfsarrdtayer on’ sai d
substrate being cooled, to transfer said transfer |layer 5 said substrate.
16. A | ami natildg nethoda@Er@dAhedsi riefHed 15,0 whéfén 1%ai FUFEIRH er

| ayer is photasensitive, .17.. A | am naf] th a i . ] im 15,
wherei n “S8FF *Ead n§ s%%th%"\Xéﬁ?ooﬁ@%‘%ggtggg o%seilf- é'\éfﬁ-[%ugstl#% géag'f(%ner 10
at t achnegupgfratied dram Nafal epderoal ard8r AahanbBahigngaret hathmsdef i ned

in claim1l7, wherein said peeling step 'transfers said transfer |ayer by
separ at i Agyegai d support along a predeterm ned peeling line fromsaid

}gggﬁﬁgr O:c ek 23%553%[? ,agcgc%,J; ek '%eﬂ?ixilésdi Mhadhigethon R RsrPendiful ar to
laminated material is oxriented to direct said transfer layer
upwards, and 1is attached to said lower surface of said
substrate.

13. A laminator as defined in claim 12, wherein said

15 ejector further includes a transfer mechanism  for
transferring said substrate from said advancing mechanism to
said withdrawing cassette;

wherein said advancing mechanism and said transfer
mechanism contact lateral edge portions of said lower surface

20 of said substrate, said upper surface, or lateral surfaces or
an end surface of said substrate.

| 14. A laminator as defined in claim 13, further
comprising a preheater for preheating said substrate while
said substrate is moved by said supplier.

25 15. A laminating method of lamination to é substrate by
use of continuous laminated material, said laminated material
including a support, and a transfer layer overlaid on said
support, said laminating method comprising steps of:

attaching said laminated material to said substrate with

30 heat and pressure with said transfer layer opposed to said

substrate;
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inclination to said perpendicular direction. 19. A laninating nmethédMa¥ 2004
defined in claim17, further conprising a step of cutting said transfer

| ayer in said lamnated material at a pitch associated with substantially
20 a size of said substrate with said support uncut. 20. A | am nating

met hod as defined in claim17, further conprising steps of: noving and

suppl yi ng sai ¢, g%aéélgn%bbs%%EQeah&ﬁﬁh'Qalétgﬁmln%Qdd1ﬁﬁ%é&f&?J'ng
step, noving sal strate and said |am nated material until said peeling

step; andumvi ng and ejecting said substrate after lam nating said
transfer layer. 21. A lamnating method as defined_in claim20, wherein 30

sai d peel i ng Qe@pl%%lstﬂféis SHPRF Ry £5PH §GbﬂoFFaﬁﬁﬁFro&a§§Fd Onpe%ﬁ‘?]g line
o1y 11O AR SIS ettt felltad LANANE S ied o

sai d trans ayer am nating nethod as

each of ssa_llta supRitriate .step and said ejecting step includes blow ng gas
over a lower surface of said substrate advanced 5 in_said noving, to
prevent sai d débst Patanipating Sethyd dewirdiasd 21. GJAa’rr&nJr?]at"F}Pf'gr‘?i‘é’c hod as

defined in %I %'rmn%%ar“q%ér%En %h%f%%%&s’l%l%ep bl ows said gas over an

upper sur faace Sald Sobat rat l'am nati ng nethod as defined in
claim 23, whengi.n aAsahidainpirectitd esl dbfiifear ignéealin 013 radresai d
transfer |ayer upwards, and is attached to said | ower surface of said
subst r at éalﬂ500¢\liagn FeRp fyLans k6@ ldfddRENRYST nS&1 @i TR TR 3fder 15

comprisi 09, $4eRhPLaRGAI LAY SPEY AURELTghe in said

18. A laminating method as defined in claim 17, wherein
said peeling step transfers said transfer layer.by separating
said support along a predetermined peeling line from said
transfer layer, and said peeling line is in a direction

15 perpendicular to feeding of said substrate, or has an
inclination to said perpendicular direction.

19. A laminating method as defined in claim 17, further
comprising a step of cutting said transfer layer in said
laminated material at a pitch associated with substantially

20 a size of said substrate with said support uncut.

20. A laminating method as defined in claim 17, further
comprising steps of:

moving and supplying said substrate until said attaching
step;

25 in said cooling step, moving said substrate and said
laminated material until said peeling step; and

moving and ejecting said substrate after laminating said
transfer layer.

21. A laminating method as defined in claim 20, wherein

30 said peeling step includes winding said support bent on said

peeling line away from said substrate, to separate said
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suppl ying step. 23 ABSTRACT OF THE DI SCLOSURE LAM NATOR AND LAM RNATIfNG
METHOD FOR LAM NATION TO SUBSTRATE A |l am nator for lamnation to a 200
substrate by use of continuous |am nated material is provided. The

| am nated nmaterial includes a support, and a photosensitive transfer |ayer
overlaid on the support. A heat /pressure roller attaches the |am nated

mat eri al t trat ] pressure with the transfer |ayer
eteed® 0 e YRebsdd 1

opposed s the substrate with the |am nated
material. A peel.er apeghsnitensg uppardd fasodetrhaetir anséeaihayes wiieidian

substrate fromthe cooler, to transfer the transfer layer to the
substr at eachl gf zaid supplying step and said ejecting step includes
blowing gas over a lower surface of said substrate advanced
5 in said moving, to prevent said substrate from flexing
downwards.

23. A laminating method as defined in claim 22, wherein
sajid cooling step blows said gas over an upper surface of
said substrate.

10 24, A laminating method as defined in claim 23, wherein
said laminated material is oriented to direct said transfer
layer upwards, and is attached to said lower surface of said
substréte. |

25. A laminating method as defined in claim 24, further

15 comprising a step of preheating said substrate in said

supplying step.
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