; e3ej VL6TqcE5548 33/ 13 1 DESCRI PTI ON 22 March 2004 PROCESS FOR PRODUCTEONA48
OF POLYMER SHEET AND OPTI CAL POLYMER SHEET TECHNI CAL FI ELD The present 33/13
invention relates to a process for efficiently producing a polymer sheet
superior in surface snmoothness and small in retardation, as »eMbréa0p4t 0 an
optical polyner sheet produced by the process. BACKGROUND ART d ass
substrates have been used as a transparent el ectrode substrate for liquid
crystal display device. Liquid cry8¢aRI8F5gl¥ay devices using a 10 gl ass
substrate have had problens in that the | arge thickness of glass substrate
makes it difficult to produce a liquid crystal display device of snal

[osi stance. 15 To ol | ovPACE EReSe EAURE B A QT SR apl ay |

devi ces using a glass substr, ebﬁf&é§§ @&#ﬂﬂgﬁ?@ﬂated to use an optical
i al™di

pol ymer sheet for productio f "a’1iquidcrys spl ay device of lighter
wei ght and i nproved i npact resistance. 20 For exanple, in JP-A-53-68099 and
JP-A-54 126559, it is disclosed to continuously produce a liquid crystal

di spl ay devi Fg, FPephace of a 22 March 2004 gl ass substrate, a | ong
pol yest er fifﬁﬁ%@ygﬁb % conductive nmetal oxi de vapor-deposited thereon

However, the polyesterrfd|pépohynervysheedy hasatessubf acpheptesur face
snoot hness, unlike a glass substrate 5 having a very good surface

snoot hness ago@ ¢esiltiefl pobishiogng Wepolimepasheetl anpeaiBINifsuper
twisted nematic? type liquid crystal display device is produced in order to
obt ai n a verguffaes dimspdEyned heasdr fmakl shmorbhesdabionheaabwed Lpslsyner
sheet becones a very 10 serious problem because in "the liquid crystal
di spl ay devite,ardigptayal scobgecut $héet ngrothecdilreyr FhgerseceEsthe i quid
crystal present between substrates having a substrate-to-substrate distance
controlled at a 0.1 ~tm accuracy. 15 To inprove the surface snpot hness of
pol ymer sheet, a method was proposed whi ch conprises casting,
BACKGROUND ART .
Glass substrates have been used as a
transparent electrode substrate for liguid crystal
‘display device. Liquid crystal display devices using a
10 glass substrate have had prcblems in that the large
thickness of glass substrate makes it difficult to
produce a liguid crystal display device of small
thickness and light weight and the use of glass incurs
insufficient impact resistance.
15 To alleviate these drawbacks df liquid
crystal-display devices using a glass substrate, it has
been investigated tc use an optical polymer sheet for
production of a liguid crystal display device of
lighter weight and improved impact resistance.
20 For example, in JP-A-53-6809% and JP-A-54-

126559, it is disclosed to continuously produce a

liquid crystal display device using, in place of a



on a polished glass or the like, an ultraviolet-curing resin conposition or
a thernosetting resin conposition, both of which are liquid, and curing the
conposition to 20 obtain a sheet. This nmethod, however, has a problemin
that the sheet obtained is fragile and causes cracking or chizoppRe Shaai ng
its handling; therefore, there is no ¢ ear advantage by use of the pol yner
sheet over use of a glass substrate. Further, the nethod is lowin 25

product i vi t @lases HSTF TR a ung Rel WSk HhT LBt P2 PERELBSURE OF THE
| NVENTI ON The present invention ains at providiqg'a 3 22 March 2004
process for COSRMTHINEs IR trld BHFI%i BRI PrRUttr g abpbFyher sheet superior

in surface snoot hness.,and showi hg excel |l ent. propertie ed as an

opti cal polﬁﬁﬁﬁv§ﬁéeihﬁbpo %ﬁﬂﬁéﬁeﬁ%&@ﬁf%f%¥%ﬁ#kf%?% {2€§§ g?splay devi ce
or the Ilike; an _optic ol yner, .she Lor_ i perties,
produced usi® &Cﬁggﬁnqﬁﬁ %ﬂ% St %§%b§§£ﬁ%$%c%si}£$%e§%§%§£§?8

| nventio ig %%g%%fﬁéggxggg#ﬁmgrgg%ﬁgé%( oL I OLESSs T Or r DEQPPCLRY @ pol ymer

sheet, I'ng or 1am nating, on a polyner base sheet, an

ul travi ol et —euripg Lesi %hce%gg%%tagj&rbi&gl@j ng 4N¢e coated eriteahnat ed

pol ymer bas® sheet o6 a Me ving a snooth surface whose maxi num

surface 15 peuyghness (R Al sfhes A spihyl dbrcéd nig stedecédat the

ultraviolet-curing reSin conposition is soft, and applying an ultraviol et
light to trapsbedez@et Bress ofa tha sniatd cilydace, ofhd heuntater onto the

pol ymer base sheet. 20 (2) A process according to the above (1), wherein

t he nenber bavingnassnodt theurbace ¢arl iweanmsiidetamhatenayiolekryi ght of a

particular wavel ength.and, after the ultraviolet |ight has been applied to

the ul ttavi eketoasr prghblesi becamsesiiti dhe rlomuel &ieey Diat L IBLlaenber not

adhering to the polyner base sheet and the conposition has been cured, can

be peel ed fdemithe pébpiery Baseasiteattil(iPLng grtvr dsir leciordR e tSf t he above
1), wherein 4 _

() the liquid crystal present between substrates having a
substrate-to-substrate distance controlled at a 0.1 pm
accuracy.

15 To improve the surface smoothness of polymer
sheet, a method was pro?osed which comprises casting,
on a polished glass or the like, an ultraviclet-curing
resin composition or a thermosetting resin composition,
both of which are liguid, and curing the composition to

20 obtain a sheet. This method, however, has a problem in
that the sheet cbtained is fragile and causes cracking
or chipping during its handling; therefore, there is no
clear advantage by use of the polymer sheet over use of

a glass substrate. Further, the method is low in

25 productivity, resulting in a substrate of high cost.

DISCLOSURE CF THE INVENTION

The present invention aims at providing a



22 March 2004 the pol ymer base sheet is transparent and can transmt an
ultraviolet light and, after the ultraviolet Iight has been applied to the
ultraviolet-curing resin conposition froma side of the pol yner base sheet
not 5 adhering to the nenber having a snooth surface and thexqaraIobyon
has been cured, can be peeled fromthednmenber. (4) A process according to

any of the above (1) to (3), wherein a releasing agent is continuously fed
10 to the m@ﬁQQEQﬁnﬁQE)%P%ﬁ&ﬁﬁ@P%{Nf%%%.efg}c%‘BFgEeg§°§EEﬁpaiﬁg to the

b 4), which i ses, aft. licati f ltraviglet Tight,
Ctop of 1 et Th e ot Lo PAnCTer SRR ThetLr  ace of e

peLyTer base,shec 45 (84 Rosess eecudian,lgy e aosectalyor ().

ns a eaSt a ne c ound or

silicon corr%?%[ ol DrAPragess {{%5:506 ing 4o gnyjzﬁgjf%rﬁrQ%ggg (1) to (6),

wherein the er having a snmoo surface 1s a 8) A process

according t o any Of &mﬁ?fb%ﬁ J’f}ﬂ«:é,ﬁ)andm&{ &bt 1 g1 neabeRebhaving a

snooth surface i's "an en aving a flat "area of 30" cm or nore

extendi ng i nHhe MMyIENr dif @4ld Whowd dp PIOsessrascosdi ngihg any of
the above (1) to (6), wherein the nenber having a snooth surface Is a

plastic film hawing s it s frace.adddy prqroeess according to the above
(9), wherein 5 22 March 2004 the plastic filmis subjected to a

slidabilityinparting titeatorerserst imvsdrdel @oppositisdd®d the snmooth surface.
(11) An apparatus for producing a polyner sheet; 5 conprising: a hollow
t ranspar ent fidlllowitmigsh has a snmooth surface whose nmaxi mum surface roughness
(Amax) satisfies Rmax ~ 0.1 Ei mand which can transmt an
' 10 (1) A process for producing a polymer sheet,
which comprises coating or laminating, on a polymer
base sheet, an ultravio;et~curing resin composition,
Iadhefing the coated or laminated polymer base sheet to
a member having a smooth surface whose maximum surface
15 roughness (Rmax) satisfies Rmax = 0.1 pm, in a state
that the ultraviolet-curing resin composition is soft,
and applying an ultraviclet light to transfer
smoothness of the smooth surface of the member oﬁto the
polymer base sheet.
20 (2) A process according to the above (1), wherein
the member having a smooth surface can transmit an
ultravielet light of a particular wavelength and, after
the ultraviolet light has kbeen applied to the
ultraviolet-curing resin composition from a side of the
25 member not adhering to the polymer base sheet and the
composition has been cured, can be peeled from the

polymer base sheet.

(3) A process according to the above (1), wherein



ultraviolet light, and 10 an ultraviolet source placed in the holl ow
portion of the roll. (12) An optical polyner sheet produced by a process
set forth in any of. the above (1) to (10). (13) An optical polymer sheet
according to the 15 above (12), wherein the polyner is a polyaihendabsone.
BRI EF DESCRI PTION OF THE DRAWNGS Fig.41 is a schematic sectional view of a
hol | ow quartz glass roll having a high-pressure nercury |anp inside, which
Constltutestﬁ@egmﬂﬁMﬁnIhﬂﬁauﬁﬁﬂ%ﬁussZQTM%%@EI%HExéﬂﬁléa& tFppsH2tis a
schematic view of a transparent endl ess_belt havin g an ultraviol et source

i nsi de, whi éf edisEvietled tIHEPr Gt | dht %p@?%t‘ﬁ% TRBeC+ RC EXAFDPFe 3. Fig.

3 is a schematic sectional view of t constitution obtained in

Exanpl e 6. P@&§. © @epsa§9%ﬂﬁﬁn%9(ﬁhﬁati?ﬁﬁﬁlgf V/%Hr%nﬁﬁ¥%fl?oll of the

duct t din Exa 2004, | d
PL"FFSS”’E CEMEORSrAPTY qoh@afaa%%ﬁﬂel P M g RN Do - e

nip roll

' I I
j acket) I%ef Iag@leg uar Z B%Z?qeﬁ% ro:?TaqgorF{/ess s%oeﬁ? %ﬁa%b eé\-l\tn%%eanyvgter
roll 22 M%%o%%&%%eha%' b oQr Aol "% 23 0 TSRS eBtondhess bel t

member.
(4} A proéess according to any of the above (1)
to (3), wherein a releasing agent is continucusly fed

10 to the member having a smocth surface.

(5) A procesé according to the above (4), which
comprises, after applicat#on of an ultraviolet light, a
step ¢of removing the releasing agent‘transferred onto
the surface of the polymer base sheet.

15 (86) A process according to the above (4) or (3),
wherein the releasing agent contains at least a
fluorine compound ér a silicon compound.

(7) A.process according to any of the above (1)
to (6), wherein the member having a smooth surface is a

29 roll.

{8) A process according to any of the above (1)
to (6), wherein the member having a smcoth surface is
an endless belt having a flat area of 30 ¢m or more
extending in the movement direction.

25 {9} A process according to any of the above (1)
to (6), wherein the member having a smooth surface is a
plastic film having a smooth surface.

(10) A preocess according to the above (9), wherein



24: Hi gh-pressure nercury lanmp 15 25: Tension roll 26: Peeling roll 27:

Pol ymer sheet 31: Layer subjected to slidability-inparting treatnent 20 32:
Plastic film (the side contacting with 33 is a snmooth surface) 33:
Utraviolet-cured resin layer 34: Polyner sheet 41: Rubber- mad@afiehzopal | 25
42: Metal roll 7 22 March 2004 43: Hbgh-pressure nmercury lanp (wth a

wat er jacket? 44: Reflector plate 45: Rel easing agent-feeding roll 5 46:
Peel i ng rol It ;p ot tyher £ shreet s DEFAI £ EDe DESCREPFLONaOR 1THEZ -1 NVENTI ON As t he
pol ymer used in the polynmer base sheet of the present invention, there can
be menti oned,nEFayrt DY dkEppteenbokyest 8 e paPysELEensC SRy EMRETESUI f one,

pol yet her ket one, pol yet her et her ket one, polyi m de, pol yam dei m de,

pol ycar bonat®it y resin, acrylic resin, norbornene-based pol yner and

m xed resins, thereof. However, the polyner . is.not restricted,15,thereto. O
these, partiCuliarly p#ﬁ?e??%ﬁ#?guiOEQEtRE?QHF?BHeamB ﬁyﬁgﬁaggggtfn
transparency, heat resistance, processability and inpact resistance, from

t he standpoi (ﬁl%ﬁ%%Uction of aliquid crystal display device. The

thickness of the pol yipr, pass, 20 oheplrLac Pt ef 4Rl ¥nlfa0 i 680308 N more

preferably 50 Eun to e ckness of the polymer base sheet

Is less than é@énw%§§§. m&ﬂt§uf9§&éyroﬂﬁﬁﬁ@95thﬁmﬁﬁ?dling difficult
It 1s difficult t

and, noreover, _ to maintain e distance between substrates
of a |iquidyiaardalrglispkay devyit andWen dihedhiwkiessi i sswore than SOO
~.un, the sheet cracks easily when used as a substrate of a liquid crystal
di spl ay devigerand it .1ight, and
10 an ultraviolet source placed in the holliow
portion of the roll.
(12) An optical polymer sheet produced by a
‘process set forth in any of the above (1) to (10).
(13) 2An optical polymer sheet according to the

15 above (12), wherein the polymer is a polyethersulfone.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional view of a
hollow quartz glass roil having‘a high-pressure mercury
lamp inside, which constitutes the producticn apparatus

20 used in Example 1.

Fig. 2 is a schematic view of a transparent
endless belt having an ultraviclet source inside, which
constitutes the producticn apparatus used in Example 3.

Fig. 3 1s a schematic sectional view of the

25 layer constitution obtained in Example 6.
Fig. 4 is a schematic sectional view of a

metal roll of the production apparatus used in Example



8 22 March 2004 As the ultraviolet-curing resin conposition used in the
present invention, there can be nentioned, for exanple, a liquid
ultraviolet-curing resin conposition conmposed nmainly of an acrylate
compound or 5 the like, and a sheet-like ultraviolet-curing Je@afh 2004
conposition conposed mainly of an epox§ resin, an unsaturated pol yester
resin or the like. The former resin conposition (liquid resin conposition)
is coated or¥.a polynmer base sheet using a coater and, when the 10
conposition contains a solvent, the solvent_is vaporized u§ing a dryer. The
latter resin conpositile (sHeetals kesedsih EdfPosit FBnf FEIFAN-Rated on a
pol yner base sheet. It is possible to use, besides the ultraviolet-curing
resin, a redine visildievedi¥ e cured by 15 an el ectromagneti c wave such as
infrared |ight, visible Ihgﬂ% particl e be ul trasonic wave or the |ike,
or by an elastic wave.l’l FYHREHIE %tn+%v5%?}on, when the pol ymer base
sheet having a ultrav

i.ol et-curin I n o] ition thereon is adhered
to a menter havi ng a éﬁbg%ﬁfgﬂ7f d%?%# ?§%§§~P%?§ ~xm the
ultraviolet-curing resjn.cofpasitd of tm@r (WwhtA ki gHkdrstate so
t hat snoot hness of thzisﬁ%ﬁﬂﬁqgﬁéé%EE§%?é¥ﬁ§r%e%%e$ éan be sufficiently
transferred onto the ultrayijalet-curing 25 resin conposition. The
ultraviolet-curing resin-conposition includes a type which is soft or a
liquid per se at roomg.empef@addd®r gyEa- t hout containing a solvent. Wen
anot her type is used, it is necessary 9 22 March 2004 that heating is
conducted by a heater r gdwldrikerand t hen adhesion is made, or that the
| am nati on (adhesion) tenperature is raised and adhesi on and softening are
made simg taneously. % :Avdhenemtdtogiet or adhesion, there are used a

21: Rubber-made nip roll
22: Mirror-surface roll for driving
23: Transparent endless belt
24: Hich-pressure mercury lamp
15 25: Tension roll
26 Peeling roll

27: Pclymer sheet

31: Layer subjected to slidability-imparting
treatment
20 32: Plastic film (the side contacting with 33
is a smocth surface)
33: Ultraviolet-cured resin layer

34: Polymer sheet

41: Rubber-made nip roll

25 42+ Metal roll



nip roll, electric pinning, etc. However, the nethod is not restricted
thereto. In the present invention, the nmenber having a snoboth surface, to
be adhered to the pol ynmer base sheet 10 having an ultraviolet-curing resin
conposition thereon, nust have a surface roughness of Rmax -22Mdrck2004 When
the Rmax is nore than 0.1 Vim it is i‘trpossible to obtain a liquid crystal
di spl ay devi ce capabl e of show ng good display: As the npenber having a
snoot h™ 15 surface of Krbx EIai-PrASHULSh et QY bedTent Y bhed2 a"#bfF, "an

endl ess belt and a plastic film_ The roll can be produced by polishing the
surface of a quartz glassjﬁﬁﬁﬁﬁﬂa gl ass tube or a chromumplated roll, and

the endl ess belt can _pr.odyce far, exanpl e, by polishing 20 the surface
of a stainless steel ggl %§¥#%ﬁﬁﬁﬁrﬁf{}%ast filmof a transparent pol yner.

As the plastic film ther |, Qne | e, a polyethylene
terepht hal ate (hereinggfesqig%iﬁgggg%hgg %H%é??yﬁ1produced by casting

and a sugface 25 polighedfil T ide of the plastic filmopposite to
_the snoo?h surface isﬁgfe gF%EFf-Eﬁﬁﬁécted to a slidability-inparting
treatment, because when.t kg 1Rk i ddd m subjected to the treatnent is
adhered to 10 22 March 2004 the polynmer base sheet and transferred

t hrough a production line, the transfer speed is increased, the adhesion of
foreign matter caused by frictional electrification is prevented, and
product i vi t peira 1558t DEKCRYIPY TONC DFagelt  IFVENTIIGON when a plastic filmis
used, it can be peeled after application of an ultraviolet |ight and,
therefore, the plastiasfiche pai valeso ufastttirornhes e jymuredidse fhidaf f or
prevention of mar formation or foreign matter adhesion which may 10 occur
in a productfonhki peeswhen iameandisss thelne icarudmd mantipmgdr aNY has a
flat area of 30 cmor nore extending in the novenent direction. By curing
the ul t tAvi ekempéeari pglyesitareompdyistildenen Lvlyether s ih%age-free rigid
sheet can be obtained. 15 In the present invention, it is preferred that a
_rel easi ng tPRAYAERETKSLAPE i BELYP LA SLEI RSN CRFent Ly Snuously fed, to
t he menber haying a smpqoth surface, to be adhered ta the paolyner base sheet
“having an uPPLYFRLAELIEERY nGOrdSPRLOOMIGE FRSR Y HEedH. B eeding a

rel easi ng agent to_the nmenber . havi,n ot f —ddidS possible to
prevent thegﬁﬁ&ﬁreHOEEPFQ\E;PSI'Qta?@Sr %RSLY?%% i rg[{r%lxgegjﬁerréistnlé{%o the menber

and peelinggﬂég%%khe Hgkggﬁé’ggﬁge?gg er fi t?%tf%%@ﬂﬁldﬁe&he rel easi ng

agent is no nti huous, Feasing of the ultraviolet-curing resin
i s not ggdetﬁggégggctﬁglFgeagbebgrtgcﬁqagq&tbg@ﬁgkﬂgaNﬂgctlon as to the

met hod r conti nuous eding the rel easing agent; however, there can be
nentioned, f£@f,e8XABPLAIf8Bne #wtll balanced in transparency, heat
resistance, processability and impact resistance, from
the standpoint of producticn of a liquid crystal
display device; The thickness of the polymer base
20 sheet is preferably 10 um to 500 pm, mecre preferably 50
um to 400 pum. When the thickness of the polymer base
sheet is less than 10 um, the sheet cuts easily, making
the handling difficult and, moresover, it is difficult
to maintain the distance between substrates of a liquid
25 crystal display device. When the thickness is more

than 500 pm, the sheet cracks easily when used as a

substrate of a liquid crystal display device and bent.




22 March 2004 net hod which conprises continuously contacting a nenber
havi ng a snmooth rubber surface containing a releasing agent, with the
menber having a snooth surface to which the pol yner base sheet is to be
adhered. 5 It is preferred that the apparatus for producti orz2aflargh oby mer
sheet according to the present inventif%n has a device for renoving the

rel easing agent transferred onto the pol ynmer base sheet. Trapsfer of the
rel easi ng agent onto #Fe GH6 Vit BHSE aliedr 0 ngts 1B e able%Because it
invites contam nation of the production |ine. There i.s no rticul ar
restricti onua§dt 8Nt fECdBViISSEFor WERMVITY (HETRI CHsi Y %Eéfho??éhsferred

onto the polyner base sheet; haowever, there can be nentjoned, for exanple,
a cl eani ng 88Yi E¥2WBi Ry ESH&ﬁQ} zﬁlq¥%¥ﬂghﬁﬁ.c9£9%% t %lﬁind of the

rel easi ng agent d in the present._i-nventiqn, re | i cul ar
restr?lct ?ong"@?f’%i }oho\%ggtao?se el gé%lr?gq :'fglen%é%gln aél ?]?%%(?L%#I ne
conpound_(e . .carbon_f.| yor.l r i.Jq @qugﬂgg . Silicone
oir? is BEnggr%aﬁerngpﬁegpF@ggﬁfggﬁ%éﬁaéyéééég%curing offfﬁgg

ul travi ol et -GHphg+l B8 RoERERAY Wx0m1GAD De Lo} adkdin using, as the

menber havi ng snmooth surface, an ultraviolet-transmttable transparent
rember havi pis @23, 3EBOLD.uace RlsiRm b Lk anthdytappiyi ng an
ultraviolet light (emtted froma high-pressure nmercury lanp or the |ike)
from behi ndrtBenmeshershaviong (@ isfmet resirf acen(diatiars), fs oredatedsi de of
t he nenber 12 22 rch 2004 opposite to the snooth surface). Thereby, an
ul travi ol et ogupegol sl bayer starthesfiorgmed o ttde gyof y mrerbases sheet in a
state that the snoothness of the snmooth surface of the menber has been
transf et 0edcbmposotiba cesitaihayer sodvend pdhareo st ¥Raving a snooth
surface can be produced. As the ultraviolettransmttable transparent
nenber, thevepcanzbe meationedrvesr elfagpllatt@qu@adin reIP AP
transparent filmsheet. For exanple, a hollow quartz roll having IO an
ul travi ol et (8baeteliket KesAs FOWPISLTLOR!i Su lé}?otea@ﬁ Ut tF avi ol et 1i ght
is applied fromthe source via th uartz r.ol.l; thereby,_ an
ul travi ol et PR4FT'RG PESEnSE&R the E%rgﬁ Pﬁ%f%é%ﬁe§Qtﬁﬁe%r%§%%%% hAtss of the
snmoot h surface of .the_nenber has en _tr er 0 t in. In the
pr esent inv%ﬁEFéﬁ}ogFEGC%ﬁéHgtﬁgfg%érg'&%%ﬁ%l§§ﬁgﬁéqﬁg%€%$fﬂ§“%£§§£r havi ng
an opaqg snoot . ~ , . . b sheet
G of Bt St rRRbREEaBT 4 Py b isd Soneae 26 sy o ra

an ultr I"é "pol'ymer base sheet, 20 and an ultraviol et

ight is appligd fpomtheesidarof e RekumrBaseshet tpaoside to the

si de having an uflttaviolet-curing resin conposition, a polynmer sheet having
a snooth suBgagﬁ cansbe-pLaddced, In this case, the polyner base sheet used
must- have transparency; 25 however, since nmany pol yner sheets have

transparency, this methodhef ppeeeuti AgvandTReth Wiy tere ghdgnds very
useful industrially. The polyner sheets produced as above find optical
appl i cati onsagadsheetusefihg Boultraviolet-curing resin
20 composition thereon is adhered to a member having a
smooth surface of Rmax < 0.1 um, the ultraviolet-curing
resin compcsition must be soft or in a liquid state so
that smoothness of the smooth surface of the member can
be sufficiently transferred onto the ultraviolet-curing
25 resin composition. The ultraviolet-curing resin
composition includes a type which is soft or a liquid

per se at room temperature even without containing a

solvent. When another type is used, 1t is necessary




13 22 March 2004 exanple, as a transparent substrate for a liquid crystal

di splay device or as a substrate for optical mrror. BEST MODE FOR CARRYI NG
OQUT THE I NVENTION 5 The present invention is hereinafter described by way

of Exanpl es. However, the present invention is in no way restornmaicadoby the
Exanpl es. The optical properties of a $heet were measured according to the

follow ng methods. 10 (1) Thickness of pol yner sheet The Iih'kckne ses of a
pol ymer shedt:atet®ardduried Gandetof dbr @i PeRtFonCbf Life lsriEef
intervals of 20 nmm using a contact d the average of the

type dj al. gauge, _a
measur enent $hREs adEst s ithdade h‘?’gk’ﬁ“%gg Engt ﬂgmbﬁ?ghﬁfl sheet. (2)
Maxi mum sur f ace raqughness ( x)_ of . pol yner .sheet _Th f unevennesses
of a pol yner'2ghé&St r3%ﬂﬁéggkgf?rﬁ?hﬁghf%?ha%gr%c?ggagéfgﬁﬁe sheet over
the entire wi dth_at scanni_ng,int.: using a 20 contact type
preci sion | &7 Iteélilfnrgeragr?céna?rieet eérl%%%&%%w produced by TENCOR
I NSTRUMERTTS) ;- and theﬁ%@fﬂ&ﬂi&gﬁy?%gg?féﬁ, ofnthe BRESULEREALS was

taken as ™t he maxi num Surface roughn of the polymer sheet. 25 (3)

Maxi mum sur {@E%e rroqligh%?%%t(ﬁ@@ixﬁ{iﬂ@, c haviifige S8P Pt BrnsufnkasgdThe
e

surface unevennesses of a nmenber having a 14 22 March 2004 snooth surface

were nmeasur ed it ke wrdtdr i necddons over the entire width at cut-off
| engt hs of 0.8 mmusing a contact type surface roughness tester produced by

K.K. Mtsutoyo, and tire rmid myesant anevemekennesse Snafbéhehaeasgr anent s
was taken as the maxi mum surface roughness (Amax) of the nenber having a
snmoot h sur f ameotFheukdlzlcaw g dperathoredease rbdte RSl MeascasporPatE base
sheet a pol yet hersul fone having a 10 thi ckness of 200 Nm and the naxi num
‘surfacelPoughmésy an ultraviolet-curing resin compesition thereon,
must have a surface roughness of Rmax = 0.1 pm. When.
the Rmax is mofe than 0.1 pm, it is impossible to
| obﬁain a liguid crystal display device capable oI
showing good display: As the member having a smooth
15 surface of Rmax = 0.1 pm, there can be mentioned a
roll, an endless belt and a plastic film. The roll can
be produced by polishing the surface of a quartz glass
tube, a glass tube or a chromium-plated roll, and the
endless belt can be prbduced, for example, by polishing
20 tﬁé surface of a stainless steel belt or by using a
cast film of a transparent polymer. As the plastic
film, there can be mentioned, for example, a
polyethylene terephthalate (hereinafter referred to as
PET), a film produced by casting, and a surface-
25 polished film. The side of the plastic film opposite
to the smooth surface is preferably subjected to a

slidability-imparting treatment, because when the

plastic film subjected to the treatment is adhered to




(Amax) of 0.3 ~.~m and using a sheet-produci ng apparatus conprising a
payoff, a water section, a heating and drying zone, a hollow quartz gl ass
roll having a highpressure nercury lanp in the hollow portion, and a 15

wi nder. First, as an ultraviolet-curing resin conposition a22maehP004

sol ution obtained by m xing, at 50C, 100 parts by wei ght of an epoxy

acryl ate prepol yner having a nol ecul ar weight of 1,540 and a nelting point
of 70C (VR- 60e acprogucbase Sthegs ZodH ghgoiiamredot 1re¢d )2 300 parts by
wei ght of butyl acetate, 100 parts by weight of cel]osolve acetate and 2
parts by wePghdustipaniding etk té%ﬁﬁbsrf%ssR%ﬁebsd@@W%%‘Synﬁ?ebase sheet
inawet filmthickness of 5 ,um by the gravyre roll, coater of the coater
section; anddbssipe Egatfé’&eﬁglnyl?é’rt%éséﬁéﬁeeéjc lf?/bésg%%ﬁje‘?fl% 100C for 5

m nutes in the heating._and drying_zone to remve the solvent, The

ul travi ol et £¢GFFAG FEglitﬁO@orJrﬁ)cl)ﬁ Tl nteéIS affim Oc%u%fo‘%e;ftlesr sol vent

r enoval S in.a.paste-like soft s +.Successi vel v, e j eet was
adher ed, byst§il%§)ggi?’u688?:?ﬁﬁ(?g'ni tg%ﬁ:gﬁble%t gﬁ}ers{!e %ﬁllao%/vﬁq%gﬁ%ggfgss rol |

of dianmeter _=_300., d = 0 i NS hi gh- pressure
mer cury Iarr%s% ’86%%% ?O'él’j?)é&;)e?i Cglflftulytqral :iér&e%ﬂ rbl%lgﬁff \?\?arg applied to cure
the ultraviol et GupiBe 1SR GAMNOSHEAFo A dilte Jiest {d NG slegin was wound

up by the wnder to continuously obtain a polymer sheet. The exposure tine

of the ultrayigl einktghh wasalpré@cseqardsi ikhemprSfertdiewhifi ned
pol ynmer sheet at the side which had contacted with the roll, was neasured

to obtain Om@4 Eupmablesh, oenfoleipal yamitexheeheasdorf ornieth anBr OZ fi |l m of
500 A in thickness by a DC nagnetron nethod by 15 introducing a mixed gas
of oxyged/ asgonrgas &9Prodticancinniltingl. va#tuenmasf e3xdi@ss Reldndionducting
sputtering at a vacuum of 3x10-1 Pa. Thereon was fornmed a transparent
conduct i ve st nadepobfndblm bbes exifdet( RTOR I®dvid¥y Gh Gt X rati o
[In/(In + Sn)] of 0.98, by a DC 20 magnetron nethod by introducing a m xed
gas of oxygeniergdndgias Fﬁe) mayeRgntn PLFRC V@8 uumEst LRI 1B and
conducti ng Sfutteﬂ ng at a vacuum of 1x10-1 Pa. The fi.l mthickness was
1,600 ~i andlthaVipeBETFEILBE| SEHhRe CREBOESTECT 8% S 75 9%xt® on the

resulting sheet was_coated a resi and dev%l opnent was nmade. Pattern

d :
et chi ng msw%mﬁ%%fgﬁe?nréﬁlgtéﬁ%% §8FUPEORPSAEGE "whi ch was 10

i5 In the present invention, it is preferred
that a releasing treatment is applied or a releasing
agent is continucusly fed, to the member having a
smooth surface, to be adhered to the polymer base sheet
having an ultraviclet-curing resin compositicon thereon.

20 By feeding a releasing agent to the member having a
smooth surface, it is possible to prevent the uncured
ultraviclet-curing resin from adhering to the member
and peeling from the polymer base sheet. If the
feeding of the releasing agent is not continuous, the

25 releasing of the ultraviolet-curing resin is not made
satisfactorily. There is no particular restriction as
to the method for continuously feeding the releasing

agent; however, there can be mentioned, for example, a



vol . ~ HCl, whereby a display pattern of diagonal 15 22 March 2004 | ength
= 3 inch and L/'S = 150 ).un/50 pmwas fornmed. Then, an alignnment filmfor
STN was fornmed by coating and subjected to a firing treatnment at 150C for 2
hours. Thereafter, a rubbing treatnent was conducted 5 so aspd QaplpiAjoa an
al i gnment of 240 twi st. Then, a spacerllwas spread: a sealing agent was
coated and cured at 130Cto forma cell; and a liquid crystal conposition
far STN was Ipothred Wintohthenpel tes ACpbl ani2ef lHascatesthad & Isidea

| ocation as to give 10 the maxi mum contrast, whereby a liquid crystal

di spl ay devileavif@ Pprowuced. ropeey | aﬁréaE?ngaFaélpéngaﬁ erg\}ieéélxﬂéfs

subjected to an operation test at a driving voltage of 0 to, S K; s a
result, therdsy bl sptay emesentzbs by Fﬂo?ﬁg SHRGARE Tl l&@p of
liquid 15 crystal, and good displ ay, was obtai ned. The follow ng operation
~was made usi%ge LY 3?1%‘?6 bsa%egeghje%tg‘é Bl §l§§%8§ate havi ng the naxi mum
surface roughness ( of 0,2_-N n i a duci ng
apparatuégconprising a aﬁﬁﬁ??egﬁg% e?hégcgg%n?ﬁgggégﬁgngggnd dryi ng zone,

o oTa ASL O S ATRREL 00 T A0L BB S PrdSpremtnd

hi ghpressur e nercury [ anp of cm(ou le o yi ng an

ultraviol et gt 19 the strdace-of rdherdn,¢hrgmuar pbakedingl hgedttd a

wi nder. First, coating to drying of the ultraviolet-curing réesin

CoNposi ti on Weffs CANAUL Rt d NI SBR: MBS §Bebf. EXapphefdr of17 22
March 2004 Successively, r_he resulting sheet was adhered, by using a

rubber - made dhep redldas irgy tderchraticintipd apellymeot | bafedsheetet s=né80 nm and
Rmax = 0.03 umcontrolled at 50C, an ultraviolet |light was applied fromthe
"side of 13 t hizgiolapnier Heasaishegt oppos:s ecdmtdmenationavpdl Bhecuring resin
conposi tion side, using the high-pressure nercury lanp of 80 w cm (output),
to cure theadadutiiciret-iowed ndfhrasst nizomposdtibpilaneredsul €FagisAcet was
wound up by the winder to continuously obtain 10 a polyner sheet. The
_exposure time dhe Wevilas fdnlm@ndiiglt e BDlexeondsad9he Rmax of the
obt ai ned pol yner sheet at the side which had contacted with the roll, was

. nmeasur ed t o tOBIEIRITEOB ARk AN9 RRlRey Rade FRPEEY YeVEERT washEFBduced

can be mentioned, for example, a c¢leaning device using
an organic solvent. |

As to the kind of the releasing agent used in
the present inventicn, there is no particular
restriction, either; however, a releasing agent
containing a flucrine Compound {e.g. carbon fluoride)
or a silicon compound (e.g. silicone oil) is preferred.

In the present invention, the curing of the
ultraviolet-curing resin composition can be conducted
by using, as the member having a smooth surface, an
ultraviolet-transmittable transparent member having a
smooth surface of Rmax = 0.1 um and by applying an
ultraviolet light (emitted from a high-pressure mercury
lamp or the like) from behind the member having a

smooth surface {(that is, from the side of the member




25 in the same manner as in Exanple 1. The liquid crystal display device
was subjected to an operation test at a driving voltage of 0O to ~"S V; as a
result, there was no di splay unevenness due to the abnormal cell gap of
liquid crystal, and good display was obtained. 20 Exanpl e 323hgarobbouM ng
operation was nade using as a pol ynerlase sheet a pol yet hersul fone havi ng
a thickness of 200 N.m and the maxi num surface roughness (Rmax) of 0.3 Eun,
and usi ng ampestteroduthagsappahasusfasecompAlsitifyYa Fayof f, a coater
section, a heating and drying zone, a nip roll, % norbornegﬁ%gased

pol ycycl ool et pavieke bnarEed BeFinof aRREx CaN0LE4 Ighmed rch 2004
havi ng i nside a high-pressure nercu w nder. First, as an

ry IanE n% a L o

ul travi ol etR@kyT#g P23 nSEBRPoLTt Pofl étﬁnipégnlgglﬁgFg O5t4i ved by m xing,

ol coul ar VEBITSOTE. SHOCARE BLnbIE: KGTBOFAT 01 PRGE CURE0CTA ot oduct of

Sh Hi ghpol Co,,_htd 200 [ I tate, 100

oarts by welt TR oot Fblol € Bect e aRa. S Rar LEBy wa Al o benzol

et hyl ether ng ﬁoiﬁggagg %Qntﬁ $95¥Hg%dpasgss@g%tuﬁ@r%vw%qe&Llnlthickness
By HE er of t

of 10 Vim iss-tol I coa e coater section; and the coated

pol ymer_base, sfiaet . u6s: 0p1 60581 400CERbS, MiAULES e e heating and
e

drying zon o renove the solvent. The ultraviolet-curing resin conposition

15 after solyeilok&IDVEbr WagakhP18, Paskgaktkersolt agtiabe tr@uspasentel y, the
ultraviolet-curing resin conposition side of the dried sheet was adhered,

by using a fubbesw@sie. ni pof obkampDet he holbowngnerhasedlpohpsyckool ef i nmade
endl ess belt of Rmax = 0.04 Nmhaving a flat area 20 of 50 cmextending in
t he noviegrendn direcivon @ndshavcaginnshdehalhpghppredsor ésnisedr giidanp of
100 w/ cm (output) (the belt ‘being driven by mrror-surface rolls of Rmax =
0.02 ~tm); an ultraviolet light wasapppietddfremcthre SRErGEt Vagi ¢Pét - curi ng
resin conposition; and the 25 resulting sheet was peeled fromthe endl ess
bel t and wopraktg bhyllhethgneley, t e cOhEFAdASPY ~6BEANA AS§oFy M8 sheet. The
exposure time of the ultraviolet |light was 40 seconds. The Rmax, of the
obt ai ned pdtymsirehedt atstaie thatstae ﬁﬁPEEhHQESCSEtEBFeEmﬂPFH the belt,

was nmeasured to obtain 0.04 fun. 22 rch 2004
surface of the member ashgeen %ransferred onte the

15 resin.

In the presént invention, also when there are
used, as the member, a member having an opadue smooth
surface of Rmax = 0.1 um and, as the polymer base
sheet, an ultraviolet-transmittable polymer base sheet,

20 and an ultraviolet light is applied from the side of
the polymer base sheet opposite to the side having an
ultraviolet-curing resin composition, a polymer sheet
having a smooth surface can be produced. In this case,
the polymer base sheet used must have transparency;

25 however, since many polymer sheets have transparency,
this method of producing a smooth polymer sheet is very
useful industrially. The polymer sheets produced as

above find optical applications and are useful, for



Next, on the polymer sheet was fornmed a Si02 filmof 500 A in thickness by
a DC magnetron nethod by 5 introducing a m xed gas of oxygen/argon gas (9~)
at an initial vacuum of 3x10-" Pa and conducting sputtering at a vacuum of
3x10-1 Pa. Thereon was fornmed a transparent conductive fil mamggrchfzooadi um
tin oxide (I TO having an atomc ratia3[In/(ln + Sn)~ of 0.98, by a DC 10
magnetron nmet hod by introducing a m xed gas of oxygen/argon gas (4g) at an
initial vacexanglax s "a Farambameriucs ihgtsptet 8pFng at Widacuum of 1x10-1
Pa. The filmthickness was 1,600 A and the specific resistance was 4x10-
S2. cm 15 Newstadn dimpYass ey shieeds wasSebatedte §8§i SPE15A

devel opmrent was made. Pattern etching was conducted in an etching sol ution
of 40C whi cRWESTI0 vol. ~ HCl, whereby a display pattern of diagonal
length = 3 inch and L/S = 150 mM50 NNmwas fornmed. 20 Then, an alignnent
filmfor STN was fornmed by coating and subjected to a firing treatnent at

150C for 2 r r ter I eatERt s conducted so as to
obtai n an a%%éfn@@%f@ﬁﬁ&ﬁ&%ﬂ%%ﬁspacer %\%\@ spread; a sealing
agent was coated and e I dormangelins@pdra liquid crystal
conposi ti%on for STN waclg{epg)ulfegsﬁtnto t IEe@lcerﬁl. A pol arrl?zerrwas attached at

such a | ocaty 10 1} & EBXiRHR SONtERSEve Wherebypaekiai d crystal
di spl ay Z%E%%lﬂgjregﬁ k%}004 %gﬁ ce V\Iltglﬁs(tL produced. The i quzljd crystal display

devi ce was suRieGties tig ah QRERAlY Ofed©sicitdd o@r tivé Noxaablage ofhe to ' ~5
V; as a result, there was no display unevenness due to the abnormal cell

gap of |iquicgtdcanygrdperaidgent dispety wase abtasmesd Jheofdbhgw ng
operation was nade using as a polyner base sheet a pol ycarbonate having the
" maxi mum sur f-ace heoughness iRmedhafs 0. 2 N.m and using a sheet 10 produci ng
apparatus conprising a payoff, a coater section, a heating and drying zone,
a stai nii@ss (&) eGhimdereswlloss pdlamenfsi@rX = 0. 03 Eun having a flat area of
60 cm extending in the novenent direction of the belt, a high-pressure
mercury |anp of 80 w dhe ditisthnesis T apal EVF YD SAFH" a‘ﬁeg?travi_ol et |
light to the surface of the endless belt, and aﬁw n%gr. First, coating to
drying of tReaguresyils dhec wHidH B8 9F et tiivh TRFEE cdhducted in the -

omposi 11 on {28 ST Dk 20 FES AT STttt SR Lt ot eurrAce |

the average of the meaéurements was taken as the

15 thickness of the polymer sheet. |
(2) Maximum surface roughness (Rmax) cf polymer sheet

The surface unevennesses of a polymer sheet

were measured in the width direction of the sheet over
the entire width at scanning intervals of 2 mm using a

20 contact type precision level difference meter (ALPHA-
STEP 200 produced by TENCOR INSTRUMENTS), and the
maximum surface unevenness of the measurements was
taken as the maximum surface roughness {Rmax) of the
polymer sheet.

25 (3) Maximum surface roughness (Rmax) of member having

smooth surface

The surface unevennesses of a member having a



of the endless belt by using a rubber-nmade nip roll; an ultraviolet |ight
was applied fromthe side of the polyner base sheet opposite to the
ultraviolet-curing resin conposition side, using the high-pressure nercury
25 lanp of 80 wcm (output), to cure the ultraviol etcuring pgsatch 2004
conposition; the resulting sheet was Mound up by the w nder to continuously
obtain a pol yner 21 22 March 2004 sheet. The exposure ti of the

ul travi ol etSTegHt SWEL30esWeBRIEcaTRESRBR &Pt eSS éFﬁéﬁﬂﬁﬂvyner sheet at

the side which had contacted wth the bel S asur.e o0_obtain 0.03 Nm
5 A liquidQF§Stare Rty Yidrked EugF8ggcggnﬁ%%Fh8fs§ Mehner as in
Exanple 3. The liquid crystal_ displ device suyhj e peration
test at a d??%?%gaVS?Tgﬁggofyﬁet8urg¥9? 5gughﬁgéﬁl#?gﬁ%grgr&g%ﬁ%%pdisplay

unevenness We 1o Lhe 8I0KIR | 488! Lndaha0intfl bLgthd Chtitlanand good

di spl ay was -obtai ne ol | owi'ng operation was nade using as a pol yner

base sheet u@ﬁ}%{&%&%ﬁ%ﬁ%@?ﬁﬁ h@yk neaﬁeﬁhggkeﬁésma&i%% Numrapd the maxi mum

surface roughness 0.3 Eun, and using a sheet-produci ng

appar at us Urid 59 pffs enEoAbRFe8CELIQAg @ BRALItAY sardadiyi ng zone,
a plastic film a high-pressure nercury |anp ang a wnder. First, as an
ultraviolet-curing resin conposition a uniform sol ution obtained by 20

m xi ng, at 50C, 100 parts by wei ght of an epoxy acryl ate prepol yner having
a nol ecul argyweigid of 1,540 and a nelting point of 70C (VR-60, a product of
Showa Hi ghpol yner Co., Ltd.), 300 parts by weight of butyl acetate, 100
parts by weight of celieostdVeowirefatpenatid@d wapanedebyswegghs éf benzoin
ethyl ether was coated on the polyner base sheet in a wet filmthickness of
5 Nm by thelgmeamurkssolshevaterrelveHecesal 6p8elBVORY 8nd 22 22 March
2004 the ccated pol yner base sheet was heated at 100C for 5. mnutes in the

heat i ngd Gnd-THrSHIRF & otfe 3 rieiroved tHee SRR ERED FRECEFEr 9PEPBESEuring resin

COHDOSItIOWRmax) of 0.3 um, and using a sheet-producing apparatus

comprising a pavoff, a coater sectibn, a heating and
drying zone, & hollow quartz glass roll having a high-
pressure mercury lamp in the hollow portion, and a

15 winder. First, as an-ultravioletwcuring resin
compositicn a uniform solﬁtion obtained by mixing, at
50°C, 100.parts by weight of an epoxy acrylate
prepolymer having a molecular weight of 1,540 and a
melting point of 70°C (VR~-60, a product of Showa

20 Highpolymer Co., Ltd.), 300 parts by weight of butyl
acetate, 100 parts by weight of cellosclve acetate and
2 parts by weight of benzoin ethyl ether was coated on
the polymer base sheet in a wet film thickness of 5 um,
by the gravure roll coater of the coater section; and

25 the coated polymer base sheet was heated at 100°C for 5
minutes in the heating and drying zone to remove the

solvent. The ultraviolet-curing resin composition




after solvent renoval was in a paste-like soft state. 5 Successively, the
.dried sheet was adhered, by using a nip roll, to PET (as a plastic film of
Rmax = 0.06 Vim an ultraviolet light of 80 wcmwas applied to cure the
ultraviolet-curing resin conposition; and the resulting sheej> papchipead up
by the winder to continuously obtain 1% a pol ymer sheet. The exposure tine
of the ultraviolet Iight was 10 seconds. The Rmax of the obtained pol yner
sheet at theadtele swhicénhavemontacved with Phetpraskec sPEtmstwds -measur ed
to obtain 0.06 Nm Next, on the polyner sheet peeled fromthe 15 plastic
filmwas forfEesSi G Yi | ofdsped~3hent i WeekadssrBy, abBCUfdgHefr on net hod
by introducing a m xed gas of oxygen/argon at a2 initiﬁé vacuum of
r

9%
3x10-' Pa anft! TR i HHUETEEi ng° atla @%g§%Wf8?%§§iog apg. T'fher eon was
f d t t d i 20 fi d i ndi ti i.d | TO
havi ng an At G RERESE T 44 i S5 RBFR0° o8- DhyhS BeY HaBnorFOREHEL hod by
i nt roduci 1 xed f / 7 j.piti f
10 P et LR G STy il o TR et 1SR b g et T

thi ckness was |- 800,28 L And Jde spoc] L4 ced esisLapge YRS 4¥1015,S2. om

Next, on the res I'ng” s was ¢ ed a resist, and devel opnent was nade.

Pattern etchi | A8 S1L0 Neh SO0Fad 1 PP1 RF 4R whi;6h was 10
23 22 NhrchQ%%gﬁﬂegrgﬂ%gEﬁﬁﬁgﬁ%ﬂ$§%§ a di splay patte%n§of di agonal length =

3 inch and L/s3ra IR0 5 LW s faf niesht hedus B @btgmmeatpdilmetor STN

was formed by coating and subjected to a firing treatnent at 150C for 2 5
hours. Ther eafdear., anaubBipigureatifnto Mash < andiicd etb bot abiglot obaai n an

al i gnnent of 240 twi st. Then, a spacer was spread; a sealing agent was
coated amd cur ettcands30CTHe fRarar atelle cithimdd quo vregy ssladecoaposition
for STN was poured into the cell. A 10 polarizer was attached at such a

| ocati on as the gilve g aretiatumosdraatast wiiertdby eliguias crystal displ ay
devi ce was produced., The liquid crystal display device was subjected to an
operation t&sgsaresd do woigivold-dfe M- 0 to t5 V; as a result, there was no

Good d splay s obt aNFEE: P 6 FSWIE TopleRt S He Tk HaI I as 8

polymer base 3heet: 3ol qar N AVII I % T on method by

15 introducing a mixed gés of oxygen/argon gas (2%) at an
initial vacuum of 3x10™ Pa and conducting sputtering at
a vacuum of 3x10™' Pa. Thereon was formed a transparent
conductive film made of indium tin oxide (ITC) having
an atomic ratic [In/(In + Sn)}] of 0.98, by a DC

20 magnetron method by introducing a mixed gas of
oxygen/argon gas (4%) at an initial vacuum of 3x10™* Pa
and conducting sputtering at a vacuum of 1x10™' Pa. The
film thickness was 1,600 A and the specific resistance
was 4x10™ Q.cm.

25 Next, on the resulting sheet was coated a
resist, and develcpment was made. Pattern etching was
conducted in an etching solution of 40°C which was 10

vol. % HCl, whereby a display pattern of diagonal



20 surface roughness (Rmax) of 0.2 Nm and using a sheet producing
apparatus conprising a payoff, a coater section, a heating and drying zone,
a PET as a plastic fil mwhose one side had a Rmax of 0.06 Nm and whose

ot her side had been subjected to a slidability 25 inparting2emeatieot4 a

hi gh-pressure mercury lanp and a winde¥. First, coating to drying of the
ultravioletcuring resin conposition were conducted in the sa 24 22
March 2004 hengeh as3i anEraapbelgS Sudéssively Mo @S dSfiSTrg sheet was
adhered, by using a nip roll, to the Rmx = 0.06 S%E%fide of .t.he PET
control | ed BheBpCananluppravtofétm £ght Skis W&5pI5a S RS of the 5

pol ynmer base sheet opposite to_the ultraviolet-cuyri oS £S4 nposi tion
si de, usinga@ﬁeshb@ﬁcg?@s§8ré Ferdify FEam5T6f 8 G ﬂgﬁ%{gﬁ%%ﬁt , to cure the

ul Cravi ol ef, curi o 4est . CopOSLL LopesLle esling sheel darupund up by

the winder ®9UEdnti mer ~Shee aving a constitution

The. ol trovi B9 oto] FOnTABL 30 B0 URES TS ey of IS abta ngd ol ymer

the ultr SEco he Rmax of the obtai ned pol yner

sheet at the si%g w@%gg?gggdcﬁgtggggqp ity ehmewg%aggd%gaIdﬁd\Muzmmasured
''m

to obtain 0°08" & nlnber 0 e foreign mtter which adhered to

the pol ymer_shegtoewiggelonfLi cbh@nabnehar diipgidvag el . A liquid crystal
di spl ay devi ce was produced 1n the same manner as in Exanple 5. The liquid

crystal display.deviss ¥es sukj fekegotieedn iaper ahicomweldst & a 20 driving
voltage of O to 5V, as a result, there was no display unevenness due to

the abnor mepocetlz8apwek higuiHear yst suchand lgoad idis pisayonast Wt ai ned.
F_xam The follow ng operation was made using as a 25 pol ymer base sheet a
pol yet heo sut feneaRamimgcant backpesseotbg08 déruind crys frex (FhARISN f ace
roughness (Rmax) of 0.3 dun, and usin? a sheet - produci ng agparatus

device was produced. The liquid crystal display device

was subjected‘to an operation test at a driving voeltage

of O teo *=5 V; as a result, there was no display

unevenness due to the abnormal cell gap of liquid

15 crystal, and good display was obtained.

Example 2
-The following operation was made using as a
polymer base sheet a polycarbonate having the maximum
surface roughness (Rmax) of 0.2 pum, and using a sheet-
20 producing apparatus comprising a payoff, a coater
section, a heating and drying zone, a chromium-plated
roll of diameter = 400 mm and Rmax = 0.03 pum, a high-
pressure mercury lamp of 80 w/cm (output) capable of
applying an ultraviolet light to the surface of the
25 chromium-plated roll, and a winder. "First, cocating to
drying of the ultraviclet-curing resin composition were

conducted in the same manner as in Example 1.




25 22 March 2004 conprising a payoff, a coater section, a heating and

. drying zone, a netal roll, a releasing agent-feeding roll, a high-pressure
mercury lanp and a winder. First, as an ultraviolet-curing resin
conposition a 5 uniform solution obtained by m xing, at 50C221#&rcp2004 by
wei ght of an epoxy acryl ate prepol yner7 havi ng a nol ecul ar wei ght of 1,540
and a nelting point of 70C (VR-60, a product of Showa H ghpol yner Co.,
Ltd.), 300 paccssbyvebighthef reauytincetaeer Y66 paies sty 5)9@4 gih of
cel l osol ve acetate and 2 parts by weight of benzoin it@yl e%ﬁér s coated
on the pol yaerubaes-Bhdet LiR &0hat FPI MPEhCEERELETGPI8TeT Fhy (He gravure

roll coater of the coater section, and the_coated [ r e sheet was
heated at 1®bEm¢®er 5= nf At B ?ﬁdtﬁ@aﬁeﬁtBnaglgmaﬁaggfégﬁgdggﬁe to renove

th I t. Jh | t i ol et - [N [ Pyt I
was i o paRdeeiKp CLFESLIAIEt ShdoecarUcrbtRE Grka Shedt g adher o0,
b [ ' | . to. th di 3 : d Rmax = 0. 04
Bln. 20 3nd &8 GFYAGT oPRrS! FORE 0P EBE Emans SpBrod Fromthe s de of

the base shegl, 0pPOSLIE L8nb0E: i bhal GLE! ySURGNEnECSIBrCOmRSLION Si de (o
cure the ulTraviole curing resin conp05|f|on. he netal roll was contacted
wth a siliﬁgggufgbpgﬁ rokl sgapabhe (ghchaedi ngoacdpesithiecone oil - contai ni ng
rel easi ng agent, and t%e rel easi ng agent was continuously fed onto the
surface of the-seialcfobhridfereessl tbngosheebnwasheowrduling t he wi nder
to continuously obtain a polynmer sheet. The 26 22 March 2004 exposure
time of theswddéfavi®l wbuhéghd Mastde sendedstoThenRimxouns lyhebdlstidi ned

sheet at the side which had contacted with the netal roll, was nmeasured to
obtain Do. 9 dolymer.shedlext,Tha tkpopokyntimshedt thesuflsrawdodesi Oz film
of 500 ~ in thickness by a DC magnetron method by introducing_a m xed gas

of oxygen/ al ggint gass (3%) satondsi ni Thal Rraguaih she3rbiaipgdap@led®duct i ng
sputtering at a vacuum of 3x10-1 Pa. Thereon was forpmed a tr qsparent 10
conducti ve $héat nadetiod $hde udnith baideoptTorelalihe EﬁeaFé??’ri ¢ ratio .
[In/(In+ Sn)] of 0.98, by a DC nmagnetron nethod by introducing a m xed gas
of oxygen/ yprirgaguiad) tatolkaini ¥ 4P ¥dcuum of 3x10-' Pa and conducti ng

sputtering at a vacuum of 1x%0-1 Pa. TH? &i fil ?ic% s§was L0600 ~ and
the specific resistaﬁ%efﬁﬁgl x30YS &3t it S §¥1dghﬁ e ?gséfting Sheet was
coated A . ihe same manner as in Example 1. The liquid crystal
display device was subjected to an operation test at a
driving voltage of 0 to £5 V; as a result, there was no

display unevenness due to the abnormal cell gap of

liguid crystal, and good display was obtained.

20 Example 3

The fdllowing operation was made using as a
pclymer base sheet a polyethersulicne having a
thickness of 200 um and the maximum surface roughness
(Rmax) of 0.3 um, and using a sheet-producing apparatus
25 comprising a payoff, a coater section, a heating and
drying zone, a nip roll, a norbornene-based

polycyclocolefin-made endless belt of Rmax = 0.04 um




resi st, and devel opnent was nmade. Pattern etching was conducted in an

et ching solution of 40C which was 10 20 vol. % HCl, whereby a display
pattern of diagonal length = 3 inch and L/S = 150 .n 50 Eun was forned.
Then, an alignment filmfor STN was forned by coating and sgbjmstedots a
firing treatnment at 150C for 2 hours.l8Thereafter, a rubbing treatnent was
conducted 25 so as to obtain an alignnent of 240 twi st. Then, a spacer was
spread; a Semfimg bgyehdewashéoatpteamureunedcaryY13eBrroaPdrm a cell; and a
liquid crystal conposition for STN was poured into the cell. A 27 22
March 2004 wotdet zerFivest at #achedudiratieRlatreBatrgnr8§1% give the maxi num
contrast, whereby a liquid crystal display device s pr.oduced. ,The liquid
crystal di spiegesievierR %@%n%ﬁ%f%cﬁ%HuFboﬁnQBB@FB?ﬁgﬁYtEéﬁlgg’aa5riving
voltage 5 of 0 to '!'SV, as_a result, .there was no display unevenness due
to the abnotthdf: ck¥Y Rp-of Yiﬁ%?ﬁh5r§§tﬁP,eﬁﬂﬁyg885yéﬁgﬁlay was obt ai ned.
A pol ynmer sheet was caontinuousl bt al ned b Kin h a operation
as in Eignﬁpgﬂ§3%&%%5sh§$%9gt%eM%ﬁ%%?i%?oﬁﬁ¥?%g ggpgfgégsgggngfising a
payoff, a coater section, i apd dryij e, sa jnate roll, a
high-pressCﬁ{;?ﬁﬁ%nﬁ@;?%ﬁﬁgéﬂgq% Qg%dgg’mésb?%%%gge fbylsgghgpparatus

conpri si ng ﬁg@%&fc%neﬂ &pat er- 45 sesphh 0B r8s eat yBggaRdodr yiingizone, a
r r

hi gh- pressure y lanp and a wi nder” and no nmenber having a snooth

surface Wasaé%&‘%k@,“dl@@ o £ avh ol gk s b ght £ ves1 apabied heetdBeseadnds from
the side of the polynmer base sheet coated with the ultraviolet-curing resin

conposi ti o RO-usig ddegiht obr psesseie eergurythanpwat 86awkdnotout put) .
The Rmax of the polynmer sheet at the ultraviolet-curing resin conposition
si de was) measuned e ol shéet. 11 a Thet edf terthackngasdoér §8tal di spl ay
devi ce was produced in the same manner as in Exanple 5. 25 The device was
subj ect ed tym,anioperatkims+mwstl atoat alr i vf ngheoteager ofeotiont5ayd as a
resul t, display unevenness owi ng to the abnormal cell gaﬁ of lLiquid 28 22
Mar ch 2004 wreysteteheseareatbase postt ivas korkedpahding fofPheRmax

poi nts of the polyner sheet. All the |liquid crystal disglag gevices
minutes in the heating and drying zdne tTo remov he

solvent. The ultraviclet-curing resin composition

15 after solvent removal was in a paste-like soft state.
Successively, the ultraviolet—curing resin composition
side of the dried sheet was adhered, by using a rubber-
made nip rcll, to the norbornene-based polycycloolefin-
made endless belt of Rmax = ¢.04 um having a flat area

20 of 50 cm extending in the movement direction and having
inside a high-pressure mercury lamp of 100 w/cm
(output) (the belt being driven by mirror-surface rolls
of Rmax = 0.02 um}; an ultraviolet light was applied to
cure the ultraviolet-curing resin composition; and the

25 resulting sheet was peeled from the endless belt and
wound up by the winder to continuously obtain a polymer
sheet. The exposure time of the ultraviolet light was

40 seconds. The Rmax of the obtained polymer sheet at



produced using each of the polyner sheets of Exanples 1 5 to 7 showed good
. display. That is, an optical polyner sheet of good surface snoothness could
be obtained in each of Exanples 1 to 7. In contrast, no pol yner sheet of
good surface snoot hness coul d be obtained in Conparative Exapppardh faause
the application of 10 ultraviolet |iglit and the curing of
ultraviolet-curing resin conposition was made using no nenber of Rmax ¢ 0.1
Vim as a re%hﬁt%idﬁewh%@hnh%@nc$m§@¢ﬁe@ryéihlthﬁsgﬁéyrd@@ﬁce showed.

di spl ay unevenness. Thus, by using the process of the present 15 invention,
pol ymer shedtea BIrfboel st Faee %n@%tﬂ‘ﬂ"tess coul d be produced stably,

efficiently and continuously. The sheets produced b he present,process
were very suitable as M 'optqat %d??%%?egh%%?egnﬁ?gmﬁ85m§§ea géoa

transparent electr strate. in a liquid ystal 20 dis devi ce, were
li ght and ré§$§?éﬁfq§§§§$aﬁki %&n%%%p§¥eﬁ @#tﬂa%Pﬁggogu%§%$§Fe§yand gave
no di spl vennes, i.e, .good displa i al pl Lgabi
Accordingytﬁgﬁﬁg)pfgég%faﬁ%vg% i%é% é#l%%y%%?r%%ééﬁogéﬁeébgﬁeé% ééperior in
surface snoqth l1- 1 Tetardation . DL O flcLently and
continuouslgl n%%?éﬁggéiﬁ?ﬁgfs é%? c%% %@aﬁgﬁﬁggﬁlﬂg99%%@%@?%&52334 to a
light and i npagiangsicy andy ¢t spl ay BubsisAtRadSedrhBd| hodkadnspyskak displ ay
devi ce, el ectrolum nescence device or the like and may al so be applied to
optical mat ol tfiale dillirtaladd S Waviaguitthe, ®titde (2POMIEHhiR§04 30
CLAIMS 1. A process for producing a polyner sheet, 'which conprises
coating, onax pAowier rkase Sieet(Iran WirjawvwbdlEisgurbnga resi n conposi ti on,
and then drying the coated pol ymer base sheet; adhering the coated pol yner
base shéét magasmembhemdtavichdpia isnoaidusiurg ac ennhos eJamxd frum sur f ace '
roughness (Rmax) satisfies Rmax _< 0.1 Nm in a state that_the

ul travi ol et ceadiend arasinn deenpddilt iadh ars iguftiadyv efpafurercfir3siHe, Bad
applying an ultraviolet light to transfer snoothness of the snooth surface
of the menb@PCorrsdiRé logr sy ttesiint aip St BT P & He<Igol yRer bER® sheet .
2. A process according to daim1, wherei he nmenber, having a snooth
surface can ft‘-&ﬁlnékﬁllc S§l Pesvilal %0 1 @ﬁ‘t&q(#’ea s&%ﬁ"ﬂ{iﬁ MR ALYt h and,
after the uItravineJﬁ#iggt has been applied to the ultraviol et-curing
resin conpo¥Pti f1froft =81 de of the menber not adhering to the pol ymer

base shegt and the cognositian has ALeN (GWPdndidh it Resdgh g om the

pol ymer

ase sheet.
resist, and development was made. Pattern etching was

conducted in an etching solution of 40°C which was 10
vol. % HCl, whereby a display pattern of diagonal
length = 3 inch and L/S = 150 um/50 pm was formed.

20 Then, an alignment film for STIN was formed by coating
and subjected to a firing treatment at 150°C for 2
hours. Thereafter, a rubbing treatment was conducted
so as to obtain an alignment of 240° twist. Then, a
spacer was spread; a sealing agent was coated and cured

25 at 130°C to form a cell; and a liquid crystal
composition for STN was poured intc the cell. &
polarizer was attached at such a location as to give

the maximum contrast, whereby a liquid crystal display




3. A process according to Caim1l, wherein the polymer base sheet is
transparent and can transmt an ultraviolet |ight and, after the
ultraviolet light has been applied to the ultraviolet-curing resin

- conposition froma side of the pol yner base sheet not adheri2agadroh 204
menber having a snooth surface and thgdconposition has been cured, can be
peel ed fromthe nmenber. 4. A process according to any of Clainms 1 to 3,
wher ei n a reékeaskengaagpmbdiusecont iThgousiguifded-nys tde Heftbery Y HEE a snoot h
surface. 5. A process according to Caim4, which conprises, after

appl i cati onwas anbikbttadi sbetn ogeratd ot @it aterfodig’ 1He ¥} e%% ng agent
transferred onto the surface of the_polyner base sheet,. g A process
accordi ng tefcPatt & drv5, asharefdtthe %EP@@SW?@ Rfefit SPofitai ns at | east a
fluorine conpound or a silicon, compound. .7. process. accqording to any of
dains 1 touBEVGRBEEFnCtRe tRelbEr gﬁ&\?’lrﬁﬁla R g‘c]?ecﬁflsaa roll. 8. A
process accordi to any of d.ai 1 to 6, wherein the nenber having a
snooth s rf%&':@spglanaa drasd Blélsgﬁ'ﬁgviwﬁgs SF5 rle<'§1‘;Pr'ea of 30 cmor nore
extending in the novenent direction. 9. A process according to any of
Clains 1 to 6, wherein the nenber having a snooth surtace is a plastic film

havi ng a Wace. 22 March 2004 31 10. A process according to
Claim9, plastic filmis subjected to a slidability-inparting

treatment at a side oppesSkbe1beihRe-paRath osuifhacaadkl usAn@pparat us for
produci ng a pol yner sheet, conprisSing: neans for coating an

ul traviol etygUih&e HESENsEERROSI IE:'qugrc(.-;s@banramleyn’ﬁarvilfn@s&h%hererximmans for
drying the coated pol ynmer base sheet, a hollow transparent roll which has a
smoot h sur f gagerybeseonakhasm sRnbagectolghingss @Raaxs isat issfihestRmax < 0.1
~m and which can transmt an ultraviolet light, and an ultraviol et source

pl aced 1t tpecdotiow popétenhuef cohprisihg a payoff, a coater

/I N <$/ NO$/ NMc@ NM Ny ¢/ N@ Nj c$/ NVc$/ NMe @ NVES/ NMVB/ Nj / NO/ Nc @ NM N/ NOc$/ Nj ¢/
NOC$/ Nj c/ NOF &M NP7 NF § C &R 51 D @ NS @Ky & SENZES A, NEC SREGPP TS FFESHVAXNS
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calcal v Rl e %’*Eiig?zigiaiifi’i’]@%ﬁ%:%&fg?@ HNEEEEE
i ey R e T e
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caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 2l 404} 4u56q7p88: & : &;

; 0<==@V==3% A P2E??Pn the same manner as in Example 3.

@A @@ xsmhc™Y] ] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cajwalesd tad tp) cahealitalenloaptats sy AAAIBZBBBROCE EDEDTDDDD] EEEF
AFnFDGQUG?HWHTI 1 111} xsnid_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]nca] calcalcalca]calc
a] ca] cdta]chlea) Lailva] cajehltaycahealcapsapehfpEgfchP| the surface
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V&wx%yy&&@%uléraéio et]li%ht]waé aép?leg]%rkm Lﬁe]s§de)of §5e

polymer base sheet opposite to the ultraviolet-curing

resin composition side, using the high-pressure mercury
25 lamp of 8C w/cm (output), to cure the ultraviolet-

curing resin composition; the resulting sheet was wound

up by the winder to continucusly obtain a polymer
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comprising a payoff, a coater section, a heating andr
drving zone, a plastic film, a high-pressure ﬁercury

lamp and a winder. First, as an ultraviclet-curing

resin composition a uniform solution obtained by

mixing, at 50°C, 100 parts by weight of an epoxy

acrylate prepolymer having a molecular weight of 1,540
and a melting point of 70°C (VR-60, a product of Showa
Highpolymer Co., Ltd.), 300 parts by weight of butyl
acetate, 100 parts by weight of cellosolve acetate and

2 parts by weight of benzoin ethyl ether was coated on

the polymer base sheet in a wet film thickness of 5 um,

by the gravure roll coater of the coater section; and




10D 10D69 109D&' ()-7109D& ()-6*109D& () -, 2- 109& ()-!\, 2-
10941&' () - UNe>dEVK@ 10, 1 10% R&' ()-10% R& ()- 10% R& ()- 10% R& () - #c10%
R& ()-f,10% R& ()->nZdEVK@ 10SY10% R& ()-S] 10% R& ()-010% R& () -p) 10%
R& ()-p#Y10% R&' () - pV10% R& () - Z&GJEVK@ 10, } 10% R&' () - S* F10%2B%bnch 3064 0%
R& ()-& 10% R& ()-S %40% R& ()- 10% R& ()-1] dEVK@ 10 71 10% R&' () - 6mL0%
R& ()- 4i10% R& ()-S, 2
the ccated polymer base sheet was heated at 100°C for §
minutes in the heating and drying zone to remove the
solvent. The ultraviclet—curing resin composition
after solvent removal was in a paste-like soft state.
5 Successively, the dried sheet was adhered, by ﬁsinq a
nip roll, to PET (as a plastic film) of Rmax = 0.06 um;
an ultraviolet light of 80 w/cm was applied to cure the
ultraviolet-curing resin composition; and the resulting
sheet was wound up by the winder to continuously obtain
10 a polymer sheet. The ekposure time of the ultraviclet
light was 10 seéonds. The Rmax of the cbtained polymer
sheet at the side which had contacted with the plastic
film, was measured to cbtain 0.06hum..
Next, on the polymer sheet peeled from the
15 plastic film was formed a $i0, film of 500 A in
thickness by a DC mégnetron method by intreoducing a
mixed gas of oxygen/argon gas (9%) at an initial vacuum
of 3x10™* Pa and conducting sputtering at a vacuum of
3x10™! Pa. Thereon was formed a transparent conductive
20 film made of indium tin oxide (ITO) having an atomic
ratio [In/{In + 3Sn)] of 0.98, by a DC magnetron method
by introducing a mixed gas of oxygen/argon gas (4%) at
an initial wvacuum of 3x10™* Pa and conducting sputtering
at a vacuum of 1x107 Pa. The film thickness was 1,600
25 A and the specific resistance was 4x10™ Q.cm.
Next, on the resulting sheet was coated a

resist, and development was made. Pattern etching was

conducted in an etching solution of 40°C which was 10
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5 hours. Thereafter, a rubbing treatment was conducted
$0 as to obtain an alignment of 240° twist. Then, a
spacer was spread; & sealing agent was coated and cured
at 130°C to form a cell; and a liguid crystal
ccecmpesition for STN was pouréd into the cell. A

10 polarizer was attached at such a location as to give
the maximum contrast, whereby a liquid crystal dispiay
device was produced. The liquid crystal display device
was subjected to an operation test at a driving voltége
of 0 to x5 V; as a result, there was no display

15 unevenness due to thé abnormal cell gap of liquid

crystal, and goed display was obtained.

Example ©

The following operation was made using as a

polymer base sheet a polycarbonate having the maximum

20 surface roﬁghness (Rmax) of 0.2 um, and using a sheet-
producing apparatus comprising a payoff, & coater
section, a heating and drying zone, a PET as a plastic
film whose one side had a Rmax of 0.06 um and whose
other side had been subjected to a slidability-

25 imparting treatment, a high-pressure mercury lamp and a
winder.. First, coating to drying of the ultraviclet-

curing resin composition were conducted in the same
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10 having a constitution as shown by the schematic
sectional view of Fig. 3. The exposure time of the
ultraviolet light was 30 seconds. The Rmax of the
obtained polymer sheet at the sidé which had contacted
with the plastic film, was measured to obtain 0.06 pm.
15 The number of the foreign matter which adhered to the
polymer sheet-owing-to frictional charging, was small.
A ligquid crystal display device was produced
in the same manner as in Example 5. The liguid crystal
display device was subjected to an operation test at a
20 driving voltage of 0 to £5 V; as a result, there was no

display unevenness due to the abnormal cell gap of

liquid crystal, and good display was obtained.

Example 7
The following operation was made using as a
25 polymer base sheet a polyethersulfone having a

thickness of 20C pm and the maximum surface roughness

(Rmax) of 0.3 um, and using a sheet-producing apparatus
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drying zone, a metal roll, a releasing agent-feeding
roll, a high-pressure mercury lamp and a winder.
First, as an ultraviolet-curing resin composition a
5 uniform solution obtained by mixing, at 50°C, 100 parts
by weight of an epoxy acrylate prepolymer having a
molecular weight of 1,540 and a melting point of 70°C
(VR-60, a product of Showa Highpolymer Co., Ltd.), 30C
parts by weight of butyl acetate, 100 parts by weilght
10 of celloselve acetate and 2 parts by weight of benzoin
ethyl ether was coated on the polymer base sheet in‘a
wet film thickness ¢of 5 pm, by the gravure roll coater
of the coater section; and the coated polymer base |
_ shéet was heated at 100°C for 5 minutes in the heating
15 and drying zone to femove the solvent. The
ultraviolet-curing resin composition after solvent
removal was in a paste-like soft state. Successively,
the dried Sheet was adhered, by using a nip roll, to
the metal roll of diameter = 400 mm and Rmax = 0.04 um,
20 and an ultraviolet light of 80 w/cm was applied from
the side of the base sheet opposite to the ultraviolet-
curing resin composition side to cure the ultravioclet-
curing resin composition. The metal roll was contacted

with a silicone rubber roll capable of feeding a

25 gilicone oil-containing releasing agent, and the
releasing agent was continuously fed onte the surface

of the metal roll. The resulting sheet was wound up by

the winder to continuously obtain a polymer sheet. The
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R&I()_S(lo%Ehe Rmax of the oktained sheet at the side which had
contacted with the métal roll, was measured to obtailn
0.04 um.

5 Next, on the polymer sheet was formed a Si0,
film of 50C A in thickness by a DC magnetron method by
introducing a mixed gas of oxygen/argon gas (9%) at an
initial vacuum of 3x10™° Pa and conducting sputtering at
a vacuum of 3x10"' Pa. Thereon was formed a transparent

10 conductive film made of indium tin oxide (ITO) having
an atocmic ratié [In/{In + Sn)] of 0.98, by a DC
magnetron method by igtroducing a mixed gas of
cxygen/argon gas (4%) at an initial vécﬁum of 3x10™* Pa
and conducting sputtering at a vacuum of 1x10"* Pa. The

15 film thickness was 1,600 A and the specific resistance
was 4x107™ Q.cm. |

Next, on the resulting sheet was coated a
resist, and development was made. Pattern etching was
conducted in an etching solution of 40°C which was 10

20 vol. % HCl, whereby a display pattern of diagonal
length = 3 inch and L/S = 150 um/50 um was formed.
Then, an alignment film for STN was formed by coating
and subjected to a firing treatment at 150°C for 2
hours. Thereafter, a rubbing treatment was conducted

25 so as to obtain an alignment ocf 240° twist. Then, a
spacer was spredd; a sealing agent was coated and cured
at 130°C to form a cell; and a liquid crystal

composition for STN was poured into the cell. A
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16 making the same operation as in Example 5 except that

'the sheet-producing apparatus comprising a paycff, a-
coater section, & heating and drying zone, a laminaﬁe
roll, a high-pressure mercury lamp and a winder was
replaced by an appaiatus comprising a payoff, a coater
15 section, a heating and drying zone, a high-pressure
mercury lamp and a winder and no member having a smooth
surface was used and an ultraviolet light was applied
for 40 seconds from the side of the polymer base sheet
coated with the ultraviolet-curing resin compesitioen,
20 using the high-pressure mercury lamp of 80 w/cm
(output). The Rmax of the polymer sheet at the
ultraviolet-curing resin composition side was measured
to obtain 0.2 um. Thereafter, a liquid crystal display
device was produced in the same manner as in Example 5.
25 The device was sublected to an operation test at a
driving voltage of 0 to =5 V; as a resulf, display

unevenness owing to the abnormal cell gap of liquid
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O 0.1 um; as a result, the resultant liquid crystal

display device showed display unevenness.

Thus, by using the process of the present

15 invention, polymer sheets of good surface smocthness
could be produced Stably, efficiently and continuously.
The sheets produced by the present process were very
suitable as an cptical polymer sheet and, when used as
a transparent electrode substrate in a liquid drystal

20 display device, were light and resistant to cracking as
compared with glass substrates and gave no display .

unevenness, i.e. gcod display.

Industrial Applicability
According to the present invention, an
25 optical polymer sheet superior in surface smoothness
and small in retardation can be produced efficiently

and continuously. Therefore, the sheet can be applied
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CLAIMS

1. A process for producing a polymer sheet, which comprises coating, on a
polymer base sheet, an ultraviolet-curing resin composition, and then drying the
coated polymer base sheet, adhering the coated polymer base sheet to a
member having a smooth surface whose maximum surface roughness (Rmax)
satisfies Rmax < 0.1 pm, in a state that the ultraviolet-curing resin composition is
soft even after drying, and applying an ultraviolet light o transfer smoothness of
the smooth surface of the member onto the curing resin composition on the
polymer base sheet.

2. A process according to Claim 1, wherein the member having a smooth
surface can transmit an ultraviolet light of a particular wavelength and, after the
ultraviolet light has been applied to the ultraviolet-curing resin composition from a
side of the member not adhering to the polymer base sheet and the composition
has been cured, can be peeled from the polymer base sheet.

3. A process according to Claim 1, wherein the polymer base sheet is
transparent and can transmit an ultraviolet light and, after the ultraviolet light has
been applied to the ultraviolet-curing resin composition from a side of the
polymer base sheet not adhering to the member having a smooth surface and
the composition has been cured, can be peeled from the member.

4, A process according to any of Claims 1 to 3, wherein a releasing agent is
continuously fed to the member having a smooth surface.

5. A process according to Claim 4, which comprises, after ‘appiiCatioh of an
ultraviolet light, a step of removing the releasing agent transferred onto the
surface of the polymer base sheet.

6. A process according to Claim 4 or 5, wherein the releasing agent contains
at least a fluorine compound or a silicon compound.

7. A process according to any of Claims 1 to.6, wherein the member having
a smooth surface is a roll.

8. A process according to any of Claims 1 to 6, wherein the mémber having
a smooth surface is an endless belt havmg a flat area of 30 ¢cm or more
extending in the movement direction.

9. A process according to any of Claims 1 ta 6, wherein the member having
a smooth surface is a plastic film having a smooth surface.
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10. A process according to Claim 9, wherein the plastic film is subjected to a
slidability-imparting treatment at a side opposite to the smooth surface.

11.  An apparatus for producing a polymer sheet, comprising:

7 means for coating an ultraviolet-curing resin composition on a polymer
base sheet, means for drying the coated polymer base sheet,

a hollow transparent roll which has a smooth surface whose maximum
surface roughness (Rmax) satisfies Rmax < 0.1 ym and which can transmit an
ultraviolet light, and

an ultraviolet source placed in the hollow portion of the roll.




