WO 01/ 26876 PCT/ JP00/ 06948 DESCRI PTI ON PROCESS FOR PRODUCTI ON OF POLYMER

SHEET AND OPTI CAL POLYMER SHEET TECHNI CAL FI ELD The present invention

relahes to a process for efficiently producing a polynmer sheet superior in:
f#ace swoaiRgess and small in retardation, as well as gcr/irooee940pti cal

po ymer sheet produced by the process. BACKGROUND ART d ass substrates

have been used as a transparent el ectrode substrate for |iquid crystal .

di spl ay device. Liquid crystal display devices using a 10 gl ass substrate

have had problems in that the |argggchipekogss of gl ass substrate makes it

difficult to produce a liquid crystal display device of small thickness

and |ight weight and the use of glass incurs |nsuff|C|ent I npact

resi stance. 15 To alleviate these drawbacks of gU|d crystal display

devi ces using a gl ass sutPRQGESS FOR PREPUGTION Oﬁv OLYYER HEET use an

optical polynmer sheet for 4g§ f ui ystal display device of
| i ghter wei ght and inproved i a@%&£§¥?§¥gﬁ%h&'fg E%r exanple, in
JP- A-53- 68099 and JP-A-54- 126559, it is disclosed to continuously produce

a liquid crystal display device using, in place of a WO 01/ 26876
PCTI JPOQ 0694 8rEGHNficds FIBDBt rate, a | ong pol yester film having a

The présent invention relates to a process
for efficiently producing a polymer sheet superior in
. surface smoothness and small in retardation, as well as

5 to an optical polymer sheet produced by the process.

BACKGROUND ART

Glass substrates have been used as a
transparent electrode substrate for liquid crystal
display device. Liquid crystal display devices using a

10 glass substrate have had problems in that the large .
thickness of glass substrate makes it difficult to
produce a liquid crystal display device of small
thickness and light weight and the use of glass incurs
insufficient impact resistance. .

15 To alleviate these drawbacks of liquid
crystal display devices using a glass substrate, it has
been investigated to use an optical polymer sheet for
production of a liquid crystal display device of
lighter weight and improved impact resistance.

20 For example, in JP-A-53-68099 and JP-A-54-
126559, it is disclosed to continuously produce a

liquid crystal display device using, in place of a



conductive netal oxide vapor-deposited thereon. However, the polyester
film (polynmer sheet) has no sufficient surface snoothness, unlike a glass
substrate 5 having a very good surface snpoothness as a re

pol i shi ng.wmé/ﬁ‘?s"?gn particular, a STN (super tw sted nengﬁlgsoﬁ{og%se liquid
crystal display device is produced in order to obtain a very fine display,
tthe surface snoothness of the above pd yner sheet becones a very 10

serious probl em because in the Iiguid crystal %L Igg .device, display is
made utilizi ng S4EShFPRSEFRfon e 16P9 PAEYFIRFH li'ﬁ‘y %109 dsent bet ween

substrates haviqgqieSyPSdal chdus babpldeglisiitaRCenceabaol led at a 0.1 pm

accuracy. 15 To rnprove e surtace snoot hness of polynmer sheet, a nethod
was proposed WiidiaveePEhs &5o IGRsiteROE1i 1M N( Folytlers bhdet) asas aro t he | i ke, an
ultraviolet-curing resin conposition or a thernosetting resin conposition,
both of which aswffiicdent, suxfate smoaghness comddde: RoAless XNRARTALE a sheet .

This nethod, however, has a problem.in that the sheet gbtajned.is fragile
and causes cPadi@H§s BrVE¥WFé%9ﬂ;%5§FPﬁ§ ?T?Pﬁﬂﬂﬁﬂsiﬁﬁ;atﬁﬁﬁéiEné% there is

st oon *Cue kool e 15 PALYSRESBIE s ot ool 2o

substrate. Further, method i's Fow in 25 pro y, resulting in a
substrate of higdna1as). typt SdaEdRergbtdiial Spilay laekicaeiprmsmivcednyvent i on

ainms at providing a WO 01/ 26876 PCT/ JP0O0/ 06948 3 process for continuously
and effici entl| yipraxfiesi kg obtain a very fine display, the surface
smoothness of the above polymer sheet becomes a very

10 serious problem because in the liquid crystal display
device, display is made utilizing the birefringence of
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 proposed which comprises casting,
on a polished glass or the like, an ultraviolet-curing
resin composition or a thermosetting resin composition,
both of which are liquid, and curing the composition to

20 obtain a sheet. This method, however, has a problem in
that the sheet obtained 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 OF THE INVENTION

The present invention aims at providing a



pol ymer sheet superior in surface snoothness and show ng excel |l ent

properties when used as an opti cal

pol ynmer sheet for a substrate of a

liquid crystal 5 display device or the like; and an optical polyner sheet®
superi or WR0¥3876above properties, produced using a resPRTAPAYOEMEe for the
above process. The present invention provides the followngs. 10 (1) A

process for
| am nati ng,

conposition,

snoot hness of
sheet. 20 (2)
havi ng a snoo

10

15

20

25

produci ng a pol yner sheet g
on a polymer base sheet, an ultraviolet-curing resin

whi ch conprises coating or

pacdess Eprt bentimieusly andnefifiietemllyy peodbedey sheet to a
menber having a snmooth surface whose maxi num surface 15 roughness (Rmax)
satisfies RraRolymer shest fyuperiqrndd spFiface mAAtR&SFor®-curing resin

conposition is, soft and. appl vi I [ light to transfer
s’t‘%‘é{nﬁrﬁaﬁcﬁg%%??a%% lo% triﬁg %ré%%e‘?éeg&nta 8 gﬂeopfojbﬁ}rrer base
F@\lﬁﬁé’ic%%%eﬁc?@fdé NEhbstrate apyaighia whpsedin the menber
h surface can transmt an wultraviolet |1ght of a particular

wavel engt h sandispldydeviihe of tthe/ildket hAnghan mptilbsdnpejymerced to t he
ultraviolet-curing resin conposition froma side of the 25 nenber

adhering to tfeedbISPREFigEsEN SHhaBPeYE PREPeXiAFosPFPEPCethiS388n cured, can

above (1), wnbr et Buahils 2R HCEboxh Yrghdiperess cccording o fhe

The present invention provides the
followings.
(1) A process for producing a polymer sheet,
which comprises coating or laminating, on a polymer
base sheet, an ultraviolet-curing resin composition,
adhering the coated or laminated 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,
and applying an ultraviclet light to transfer
smoothness of the smooth surface of the member onto the
polymer base sheet.
(2) A process according to the above (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 the above (1), wherein

not




4 the pol yner base sheet is transparent and can transmt an ultraviolet
light and, after the ultraviolet |light has been applied to the

Ul traviol et-curing resin conposition froma side of the se sheet
not 5 adheMPd2¢83¢t he menber having a smooth surface and F%’yﬁ@[oo?rpgytlon
has been cured, can be peeled fromthe nenber. (4) A process according to
any of the above (1) to (3), wherein aarel easing agent is continuously fed
10 to the nenber having a snmooth surface. (5) A process according to the
above (4), whi clkhecpedymerdasgf sheety i |f€éE’isBﬁr6Pta‘PP%I%"a\FFBP§‘P1F| ght, a

step of renovin tthrte&q‘_s g_%gces n&r%q& rrtg? Qg#)av q%t ?151 fge of the

pol yner base sh s dccor or (5),

wherein the rel gasi Baeﬁgﬁﬁugan*talﬂ&andﬁ%&mat Ehpnig &eésciarmound or a
silicon conpound. (7) A process according to any of the above (1) to (6),

wherei n t he nenmeempbavtiwn £rompat hicwrdﬂd:éxe podym@0 badd she8r AoProcess

according to any of the above (1) to , Wherein the nmenber having a
snoot h surface iadheging e dde BéF‘Peﬁer‘} % & pRPOLR cSuTHacgoapth thenpre

extending in the rrl)veir@:g\Shré |arseg%ﬁe ?r"é%gd q% erBESféda{t% rqhgg to any of

t he above (1) 8”?87 ein aving-a snooth surface is a
pl astic filn1haﬁbﬁgeg.snnoth surface. (10) A process according to the above
(9), wherein
(4) A process according to any of the above (1)
to (3), wherein a releasing agent is continuously fed
10 to the member having a smooth surface.
(5) A process according to the above (4), which
comprises, after application of an ultraviolet light, a
step of removing the releasing agent transferred onto
the surface of the polymer base sheet.
15 (6) A process according to the above (4) or (5),
wherein the releasing agent contains at least a
fluorine compound or a silicon compound.
(7) A process according to any of the above (1)
to (6), wherein the member having a smooth surface is a
20 roll.
(8) A process according to any of the above (1)
to (6), wherein the member having a smooth surface is
an endless belt having a flat area of 30 cm 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 £ilm having a smooth surface.

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



WO 01/ 26876 PCT/JP00/ 06948 5 the plastic filmis subjected to a
slidability- inparting treatnment at a side opposite to the snmooth surface.
(11) An apparatus for producing a polyner sheet, 5 conprising: a hollow ~
t ranspar ™R 0126876 whi ch has a smooth surface whose rraxingﬁ’j\’ﬁ?ﬂ!g‘%?ce
roughness (Rmax) satisfies Rmax S 0.1 pm and which can transmt an
ultraviolet light, and 10 an ultraviolet source placed in the hollow
portion of the roll. (12) An optical polynmer sheet produced by a process
set forth in timy pifasttiie fblwelg Bubtjecté®)to g EIidAbidpty<al pol ynmer sheet
‘according to the 15 above (12), wherein the polymer is a polyethersulfone.
BRI EF DESCRI PiffRG¥ t3nar freafReRth@s pi §ide erpositenémnthe %’é‘t?tt%onal view of a
hol | ow quartz &géggg roll having a high-pressure nercury |anp inside, which
constitutes the producti on apparatus 20 used in Exanple 1. Fig. 2 is a

schematic viegpf a trapsapparituseBdkepodifding Y bBiymér WHelegyi Ol et source
‘inside, which constitutes the production apparatus used in Exanple 3. Fig.

3 is a schénatomprsiedingenal view of the 25 |ayer constitution obtained in

Exanple 6. Fig. 4 is a schematic sectional viewof a netal roll of the
production apparatus u8eBoHiP¥etIApFRarent roll which has a smooth

surface whose maximum surface roughness (Rmax)
satisfies Rmax = 0.1 um and which can transmit an
ultraviolet light, and
10 an ultraviolet source placed in the hollow
portion of the roll.
(12) An optical polymer 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 polymer is a polyethersulfone.

BRIEF DESCRIPTION OF THE DRAWINGS

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

20 used in Example 1.

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

Fig. 3 is 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




WO 01/ 26876 PCT/3P00/ 06948 6 7. The nunerals used in Figs. 1 to 4 refer
5 2: Hollow quartz glass rol

to the follow ngs. 1 Rubber-nmade nip rol
3: High-pressure nmercury lanp (with a water
Peel i ng r oVPONZ8®  Pol ynmer sheet 21: Rubber-

j acket
made ni

) 4 %ec%li,\%ﬁn%mo' ate 5

p roll

Mrror-surface roll for driving 23: Transparent endl ess belt 24:
Hi gh-pressure nercury lanp 15 25: Tensgon roll 26:
Pol ymer sheet 31: Layer subjected to slidability-inmparting treatnment 20

32: Plastic film (the side contacting with 33

Utraviolet-cured resin |ayer 34: Pol

eet 41

Peeling roll 27:

is a snmoot h surface) 33:

ey : bber - made ni p rol
25 42: Metal roll V\DOl/%Mﬂ'§Pﬁ§¥66’§‘h gF- to ¥ réfe"¥e

the followings.

High-pressure mercury lamp (with a water

Layer subjected to slidability-imparting

Plastic £film (the side contacting with 33

1: Rubber-made nip roll
5 2: Hollow quartz glass roll
3:
jacket)
4: Reflector plate
5: Peeling roll
10 6: Polymer sheet
21: Rubber-made nip roll
22: Mirror-surface roll for driving
23: Transparent endless belt
24: High-pressure mercury lamp
15 25: Tension roll
26: Peeling roll
27: Polymer sheet
31:
treatment
20 32:
is a smooth surface)
33: Ultraviolet-cured resin layer
34: Polymer sheet
41: Rubber-made nip roll
25 42: Metal roll



43: High-pressure nercury lanp ii (wth a water jacket) 44: Reflector

pl ate 45: Rel easing agent-feeding roll 5 46: Peeling-roll 47: Polynmer
sheet DEI@I ED DESCRI PTI ON OF THE | NVENTI ON As t he pol ymer used in the

pol ynmer bAOP2HI8t of the present invention, there can BSE/IRBPSned, for
10 exanpl e, pol yester, polysulfone, polyethersulfone, polyetherketone,

pol yet her et her ket one, polyim de, polyam dei m de, pol ycarbonate, epoxy
resin, acrylic resin, norbornene-based pol yner and m xed resins thereof.
However, the pol yner i 43nolighspressung mercury ckamp OWwithesewatmrticul arly

preferred is polyethersulfoqlge |1 bal anced in transparency, heat
resi st ance, processabilityjaﬁ ¥ﬁpact resi stance, from the standpoint of

production of a IiquidaqryRbMectiSRhatedevice. The thickness of the

pol ymer base 20 sheet is preferably 10 Nun to 500 W nore preferably 50

Fun to 400 Nun. Wen t6:t ReTéaenry algehbergoddigirolase sheet is | ess than

10 Fun, the sheet cuts easily, makin the handling difficult and,

nmoreover, %t is difficdbe Peeling in the di stance between substrates of a
liquid 25 crystal disphqy gyice. ggen the thickness is nore than 500 Fun,
the sheet cracks easily wh ALY SR€®%  substrate of a liquid crystal

di spl ay device and bent. is

DETAILED DESCRIPTION OF THE INVENTION
As the polymer used in the polymer base sheet

of the present invention, there can be mentioned, for

10 example, polyester, polysulfone, polyethersulfone,
polyetherketone, polyetheretherketone, polyimide,
polyamideimide, polycarbonate, epoxy resin, acrylic
resin, norbornene-based polymer and mixed resins
thereof. However, the polymer is not restricted

15 thereto. Of these, particularly preferred is
polyethersulfone well balanced in transparency, heat
resistance, processability and impact resistance, from
the standpoint of production of a liquid crystal
display device. The thickness of the polymer base

20 sheet is preferably 10 um to 500 um, more preferably 50
um to 400 pm. When the thickness of the polymer base
sheet is less than 10 pm, the sheet cuts easily, making
the handling difficult and, moreover, 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.




WO 01/ 26876 PCT/JP00106948 8 As the ultraviolet-curing resin conposition
used in the present invention, there can be nentioned, for exanple, a

liquid ultraviolet-curing resin conposition conposed mnainl acryl ate
conpound JYOBIREY | j ke, and a sheet-like ultraviolet-cur iPr’Fé‘%Fg'&?GE&

conposition conposed mainly of an epoxy resin, an unsaturated pol yester
resin or the like. The fornmer resin cgnposition (liquid resin conposition)
is coated on a polyner base sheet using a coater and, when the 10
conposition contains a $sl tbatpltravisdietesuring regiy icoapogithona dryer.

The latter resin conposition (sheet-like resin conpqsition) is_|am nated
on a polyner Baed Yhddie PFpse tpjcfé‘@'ﬁ:li(?nt'ogﬁgﬁ? ‘b%‘g%c?eg'ef‘ﬁ#“ed'

ul travi ol et -cugi.ng S i € .15 an

el ectromagnet i (%b%a\a/e ulcr:%i gsﬁﬁ‘?%@ﬁ%%%?&v?%ﬁ ItéI\éilgzjlht , particle beam
ul trasoni ¢ waveofpositeidn lcemposed hyaiailyeloFs bhCavytatd ompoupd esent

I nvention, when the polyner base sheet having a ultraviolet-curing resin
20 conposi tiSonthaeliike. iandaghsheettlike wlksavipletrepringspesin surface of

Rrex S 0. 1 pm the uItravioIet-%urin Q&§in conposi ti.on nust be soft or
inaliquid stSPEPRELITIIR,CONRBEE rf%%j'é’qgf h82sHBYth ' PacB%of the nenber

can be Sl T ChgBhtyrd{d HodpbEte Wdbi 1O khE V1AL C1 +Eid! eBomeS TSN
conposition. The ultraviolet=curing resin conmposition 1ncludes a type which
is soft or a | irgeifl cépositioh (Digaidmemiat sompesttion)t Aeutoated ai ni ng a
on a polymer base sheet using a coater and, when the
10 composition contains a solvent, the solvent is
vaporized using a dryer. The latter resin composition
(sheet-1like resin composition) is laminated on a
polymer base sheet. It is possible to use, besides the
ultraviolet-curing resin, a resin which can be cured by
15 an electromagnetic wave such as infrared light, visible
light, particle beam, ultrasonic wave or the like, or
by an elastic wave.
In the present invention, when the polymer
base sheet having a ultraviolet-curing resin
‘20 composition thereon is adhered to a member having a
smooth surface of Rmax = 0.1 um, the ultraviolet-curing
resin composition 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, it is necessary



sol vent. Wien another type Is used, it is necessary WO 01/26876

PCT/ JP0O0/ 06948 9 that heating is conducted by a heater or the |ike and

t hen adhesion is nade, or that the |am nation (adhesiog{ tenperature is
rai sed an¥O8HHEY on and softening are made sinultaneou &ng 8t he net hod
for adhesion, there are used a nip roll, electric pinnlng, etc. However,
the method is not restricted theretog In the present invention, the nenber
having a snooth surface, to be adhered to the polyner base sheet 10

havi ng an ul t thatoheating iisg condieted Byo s hpaher exw ddve laketamdve a surface

roughness of Rmax S_0O. e than 0.1 pm it is
i mltj)gsm ble to hﬁgt aﬂesaicf)q 36 Eaa?ysqﬁltmxﬁ*’ﬁyfo OB, pabl 2 ofI slhovm' ng
good di spl ay. éanasﬁmgfrm{pewhw £s YASkE dna SiiGonOhaRmEx S 0.1 gm

t here can be nention , an endl ess belt and a plastic film The
roll can be pogdentng Bremadehsnguitemepusigce of a quartz glass tube, a
gl ass tube or a chromumplated roll, and the endless belt can be

produced, fior exanpl e, Af the MSEhGR £0F edbesier addese arstused @ss st eel
Film there cRBoEOREn T SREaLor BHUEAS O REe - o BoBRRRn She B tE it nal at e
(hereinafter ngf ﬁafegegﬁl%%edPﬁ[greﬁ, fi I m produced by casting, and a
surface 25 polished film The side of the plastic filmopposite to the
snmoot h surface is pref amithe ponbserct cowveaotdon, the member having a
smooth surface, to be adhered to the polymer base sheet
10 having an ultraviolet-curing resin composition thereon,
must have a surface roughness of Rmax = 0.1 um. When
the Rmax is more than 0.1 pym, it is impossible to
obtain a liquid crystal display device capable of
showing good display. As the member having a smooth
15 surface of Rmax = 0.1 um, there can be mentioned a
roll, an endless belt and a plastic f£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 produced, for example, by polishing
20 the 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




slidability-inparting treatnent, because when the plastic film subjected
to the treatnent is adhered to WD 01126876 PCT/JP00/ 06948 10 the pol yner
base sheet and transferred through a production |ine, the %Pr éer speed
i s increaW@81268fc  adhesi on of foreign matter caused by ¥ P‘?@‘%'ﬁ
electrification is prevented, and productivity is 5 strikingly increased.
Further, when a plastic filmis usedgoit can be peeled after application
of an wultraviolet light and, therefore, the plastic filmcan also
functi on as athe @algmercbage nshiest mndy tnansfexyed fhyroughndti on or foreign
matt er adhesi on which may 10 occur in_a production |ine. en an endl ess
belt is usedPTPUGHIoN13pLy HRQ gaﬂsﬁfrafgﬁe%fl%gnfﬁegfeﬁ\gr €extending in
the moverment ghpelidPloe §¥rG%ﬁ NRh e cuhga@vs,glﬁtr&&!ahaﬂ resin conposition
on this area, a warpage-free rigid sheet can be obtained. 15 In the
present invengléstriflidatipheisrpasirentea, and eprshictiviitgaisent is applied
or a releasing agent is continuously fed, to the nenber having a snooth
surface, t& betuifingdy tocrpesed| yiarthgse Whenta Hagtdg dhlm is

agent o ¢ ho. HERBorL FnBoaboS b PRBLLCFTAT 8088 ble (o pravent the
uncured ultrayipl&is hegnteshd, ftHeRe2dbe! | fite (A 4418 cTRIDR caiNd peel i ng
fromthe pol ynmer base sheef. If the feeding of the rel easi ng agent is not
conti nuous, tagsoZ2functii®oasasgaoprdtestiiver Aiml Hir Qrevegtiosi of i S not nade
mar formation or foreign matter adhesion which may
10 occur in a production line. When an endless belt is
used, it preferably has a flat area of 30 cm or more
extending in the movement direction. By curing the
ultraviolet-curing resin composition on this area, a
warpage-free rigid sheet can be obtained.
15 In the present invention, it is preferred
that a releasing treatment is applied or a releasing
agent is continuously fed, to the member having a
smooth surface, to be adhered to the ﬁolymer base sheet
having an ultraviolet-curing resin composition thereon.
20 By feeding a releasing agent to the member having a
smooth surface, it is possible to prevent the uncured
ultraviolet-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



satisfactorily. There is no particular restriction as to the nmethod for
continuously feeding the releasing agent; however; there can be nentioned,
for exanple, a WD 01/26876 PCT/JP00/ 06948 11 nethod which conprises '
cont i nuONOY126876t act i ng a nenber having a snoot h rubbe®CTUPIPEMEcont ai ni ng
a releasing agent, with the nmenber having a snooth surface to which the
pol ymer base sheet is to be adhered. p;It is preferred that the apparatus
for production of a polynmer sheet according to the present invention has
a device for metizod hiiche cospeises goagannousiynsintactdngna anéniteerpol yer

base sheet. Transfer of the releasing agent onto the polyner base sheet is
not 10 desi r aBRELRRE G FEOOLh FbheR SWHICENFPREIHNGr at Fele3fIRflicti on | i ne.

There is no partigul ar.r TiCt o_t Vi f emqvi ng the
rel easi ng ageﬁ?éﬁg'r a{'ﬂis e??’édﬁ%;r'lﬂt’%nﬂa]%iﬁél ?ngrrﬁo%}sesgsﬁggé;{%%&, t here
can be nenti oRgd, pd BimeIX BHBL Eshéet |18 HoNBe d8Mh&RdISI Ng 15 an organic
solvent. As to the kind of the rel easing agent used in the present

i nvention, 5there i s nolIpaisi poéferrededhatcthe mpparates; foowever, a

rel easing agent g. carbon fluoride) _containing a fluorine conpound (e. 20
or a silicon B n gfya BPIyRe Sheet) apeo tPelhe PERSeRE present

vt on' by Ty, S| EoaeWlad OLEkS Bl Tl SRLBeEOIP on oo O
transferred onto the polymer base sheet. Transfer of
the releasing agent onto the polymer base sheet is not

10 desirable because it invites contamination of the
production line. There is no particular restriction as
to the device for removing the releasing agent
transferred onto the polymer base sheet; however, there
can be mentioned, for example, a cleaning device using

15 an organic solvent.

As to the kind of the releasing agent used in
the present invention, there is no particular
restriction, either: however, a releasing agent
containing a fluorine compound (e.g. carbon fluoride)

20 or a silicon compound (e.g. silicone 0il) 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

25 smooth surface of Rmax = 0.1 pm 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




ultraviolet-transmttabl e transparent nenber having a 25 snooth surface of
Rmax S 0.1 mand by applying an wultraviolet light (emtted froma

hi gh-pressure nmercury lanp or the Iike) from behind the ving a
snoot h surwgegzﬁﬂﬁnat is, fromthe side of the menber WO Oﬁ%@@%ﬁg&

PCT/ JPO0O/ 06948 12 opposite to the snooth surface). Thereby, an
ultraviolet-cured resin |layer can be faened on the polyner base sheet in a
state that the snoothness of the snooth surface of the nenber has been

transferred 5 SWRESSHEE FesthP |SHPEth SHEE2CHLI yride™8REet®having a  smoot h
surface can be ﬂt%‘&ﬁggetféuféher‘é%%fxa%(g%f%aﬁ AN $EHLE AR |1;hreansparent

nmenber, there can be nentioned a quartz ro and a

transparent figolyaReebas&oshentainl 8, stat®!diiv qher bfiosBldedtaveng 10 an
ultraviolet source in. the hollow portion is used and an ultraviolet |ight

is applied fromhehemoothceurface lof theanremben|lias peencbyansfierred
ul travi ol et-curi ng resin can _. be cured in a state that the snoot hness of

t he snooth §ur°_f tBF FRELHIAYET  n8RA LR RPAETs SEPPEPJWARY @he 15 resin.
In the present i pvRRliQRradl %ﬂm""%@”ﬁ@&ﬁ@?&%ﬁ&&@g’ &ﬁrémd.@%qber’ a

menber havi ng an opaque snoot surTace o pm and, as the

pol yner base stwaismidRablé resdnzparent aneibdi aldherpotyitse base sheet, 20
and an ultraviolet light is applied fromthe side of the polyner base
sheet opposit e meptijpned; dEonpiampian audeartsd Jodl- andi agtransparentpositi on,

I r sh
a polyner s eetfilm sheet. For example, a hollow quartz roll having

10 an ultraviolet source in the hollow portion is used and
an ultraviolet light is applied from the source via the
quartz roll; thereby, an ultraviolet-curing resin can
be cured in a state that the smoothness of the smooth
surface of the member has been transferred onto the

15 resin.

In the present invention, alsc when there are
used, as the member, a member having an opagque 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. 1In 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



having a snooth surface can be produced. In this case, the polyner base
sheet used nust have transparency; 25 however, since many polynmer sheets
have transparency, this nmethod of producing a snooth polynmer sheet is very
useful imi0oI2es?d | y. The pol yner sheets produced as abd@¢& P §948pt i cal
applications and are useful, for WO 01/26876 PCT/JP00/ 06948 13 exanple, as
a transparent substrate.for a liquid ;grystal display device or as a )
substrate for optical mrror. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON 5
The present i kemble) as ddransphtent sidstrabedfby awdiquidExanpl es.

However, the present invention is in no way restricted by the Exanples.
The optical ryssatidksnjay,deNdee M rds feSURFETRER FRTIORGLCRY t he

foll owi ng nethads. 10 (1) Thickness of polyner sheet The thicknesses of a
pol ymer sheet "W&F&% neasured in the width direction of the sheet at
intervals of 20 mmusing a contact type dial gauge, and the average of the
nmeasurenents was taken as the 15 thickness of the polyner sheet. (2)

Maxi mum sur f a@GESTOMOGDEEEOR (CARRYINGTOWD | BHEe ANVENBION The surface unevennesses

of a polymer sheet were neasured in the width direction of the sheet over
the entire ®idth at scafhf RFeSRREr {BYeRHon 15 heEeIRALFeT) contact type

preci si on | evel diLher qoq, IPLer skufill. SHERedP. PhyiRdehy TENCR

-1 NSTRUMENTS) ,
invention is in no way restricted by the Examples. The

optical properties of a sheet were measured according
to the following methods.
10 (1) Thickness of polymer sheet
The thicknesses of a polymer sheet were
measured in the width direction of the sheet at
intervals of 20 mm using a contact type dial gauge, and
the average of the measurements was taken as the
15 thickness of the polymer sheet.
(2) Maximum surface roughness (Rmax) of 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




maxi mum sur f ace unevenness of the neasurenents was taken as the maxinmum
surface roughness (Rmax) of the polyner sheet. 25 (3) Maxi mum surface
roughness Rnaég of nenber having snooth surface The surface unevennesses
of a menb¥PUABMy a WO 01/26876 PCT/ JP00/ 06948 14 snmooffT/ERAMOSHE \were
measured in the width direction over the entire width at cut-off |engths
of 0.8 nm using a contact type surfacg roughness tester produced by K K
M t sut oyo, and the maxi num surface unevenness 5 of the neasurenents was

t aken as t he nsmegthmsyrfagecwere mpasured( hatdle (idthe ddgadtiomhavi ng a

snmoot h surface. Exanple 1 The | | gwi ng operati on was nmade using as a
pol yner base sP¥E®R tﬁ‘“‘gﬁf‘%fﬁe‘?’%‘{ﬁ% c?ﬁecﬂg\ﬂ’gg 1engihs, Otk He 8 S 280 pm and

the maxi mum supfage J QEARNEE StyddlPhbeall Bodgiidhs 3adtds! Ploducea .
sheet - produci ng apparatus conprising a payoif, a coater Section, a heating
and drying zopg,K&X.hetitsutoyss tand Ithes marihuk astinface khghenpgsissure
mercury lanp in the hollow portion, and a 15 winder. First, as an

ul t ravi ol et Scuef rthe aeagureBeRdes Wasotakennas okhn Mexdmupnsubtagaed by

m xi ng, at 500C, 100 parts_by i,ght of an_epoxy acryl ate epol yner
having a nol ecﬁ?%sgzkmﬁi‘?f%ﬁﬁ%aw erﬂ’é?‘?’r’}% ap(?f'%’f’%%f s"i'g%épe(‘VR- 60, a
product of Showa 20 Hi ghpol yner Co., Ltd.), 300 parts by weight of butyl
acetate, 100 parts by weight of cellosolve acetate and

The following operation was made using as a

polymer base sheet a polyethersulfone having a

10 thickness of 200 um and the maximum surface roughness
(Rmax) of 0.3 um, and using a sheet-producing apparatus
comprising a payoff, a coater section, a heating and
drying zone, a hollow quartz glass roll having a high-
pressure mercury lamp in the hollow portion, and a

15 winder. First, as an ultraviolet-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

20 '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

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



2 parts by weight of benzoin ethyl ether was coated on the polyner base
sheet in a wet filmthickness of 5 pm by the gravure roll coater of the |
coater section; and 25 the coated pol yner base sheet was hea&nzg t 1009C
for 5 riWOOU8I6, the heating and drying zone to renove HAAFOL8Mon:  The
ultraviolet-curing resin conposition WO 01/26876 PCT/JP00/ 06948 15 after
sol vent renoval was in a paste-like sqkt state. Successively, the dried
sheet was adhered, by using'a rubber-nmade nip-roll, to the hollow quartz
glass roll ofatiemsodvent AEMaVRLaWES REBE PS84 Like 8081 statiede a 5

hi gh- pressure nercury | anp of out put ultraviolet |ight was

80 .w.c )..an
appli ed to curReGRssiVvetyyihefrietd ¢ é]eti 5 29BRPB31 (R PSR 3 he
resul ting she - b t g Whodsdy ' ain a
pol yrer sheete]?“ﬁﬁ% 3@%%%%&{% of the ul tliog'vi&g%{tzgl 1 g tsyv\rggilo 40
seconds. The Ry@rgiGimetBe ©ldcl médanal pnex =leed ph hivingiideiaki ah had
contacted with the roll, was neasured to obtain 0.04 pm Next, on the
pol yner shebt Inkgh-pressure rErORIYf LARP FF /D wAchn (ewtRKgs @nby a DC

magnetron method b 15 i pgroducin I xed gas _of., oxygen/ grgon gas (9% at
an initial vac %’ °§ﬁioﬂgtf5aw§ﬁdgggﬁ%%ﬁ°n u§§u{ﬂf‘%r| F ?‘c’ 8Jacuum of
3x10'" Pa. The ‘?'%%?\A% r SGithoa 18R PaE the TRBAYELH ' de of indium
tin oxide (ITC§ a mgﬂgn até%iic ratio [Ir%e(ln + SnlJ)l %S{éegnggg by a DC 20
magnet r on net heshirddy Wphby othe iwigndarnta ecomanuouslpxybeimagpolgmer (4% at an

initial vacuum of 3x10 Pa
sheet. The exposure time of the ultraviolet light was

10 40 seconds. The Rmax of the obtained polymer sheet at
the side which had contacted with the roll, was
measured to obtain 0.04 um.

Next, on the polymer sheet was formed a SiO,
£ilm of 500 A in thickness by a DC magnetron method by

15 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
conductive film made of indium tin oxide (ITO) having
an atomic ratio [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
£ilm thickness was 1,600 A and the specific resistance
was 4x10™* Q.cm.

25 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

vol. % HCl, whereby a display pattern of diagonal



and conducting sputtering at a vacuumof |Ixl0'1 Pa. The filmthickness was
1,600 A and the specific. resistance was 4x10'4 Q. cm. 25 Next, on the
resulting sheet was coated a resist, and devel opnent was made. Pattern

et chi ng w0 02M8Huct ed i n an etching sol ution of 40" C whiRGFIRAY0EHE ol . %
HCl , whereby a display pattern of diagonal WO 01/26876 PCT! JPO0O/ 06948 16
'ength = 3 inch and L/S = 150 pni 50 Pmyas formed. Then, an alignment film
for STN was forned by coating and subjected to a firing treatnment at 150C
for 2 hours. Ibagthf#ed inewhr ah@li LS t« am0mpl 50agm oaxed (BirmedS SO as to
obtain an alignment of 240 twi st. Then, a spacer was_spread; a sealing
agent was coat 88eBndeR (pldgnmgnt 1 BHkm (fpn KIN Wagefprmed Pyy copgidng cryst al

conposition for §Tyb esct%%urfgd?ihg ﬁ%’%]etr%%tkﬂ'ﬁpﬁag?ﬂ%ié«f?ﬁ s attached at

such a | ocatiof"gs®t gl ve e mum co liquid

crystal displ ayoud§Vi Ofhedrasheedus echbblily ltradtmlent Wdstlcollagptay device
was subjected to an operation test at a driving voltage of 0 to +5 V; as a

result, therse sasasotalichtiadip ancakigesntdoE 240t hewhdtnor mhlenceadl gap of
liquid 15 crystal, and good display was obtained. Exa=le 2 The foll ow ng
operation was SFRBECTiSYRR) spregd: pa| $amling, 8gevfcuas Lonjfief anpBoaured havi ng

the maximm Syifags ¢ UpMIGHSa(BIP) la & 31dfa Bk N0 @ sheet- 20
produci ng apparat us conprising a payoff, a coater

composition for STN was poured into the cell. A

polarizer was attached at such a location as to give

10 the maximum contrast, whereby a liguid crystal display

device was produced. 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 Que 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 um, 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 um, 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, coating to
drying of the ultraviolet-curing resin composition were

conducted in the same manner as in Example 1.



section, a heati ng and drying zone, a chromumplated roll of dianeter =
400 mm and Rnmax 0. 03 dun, a high- pressure nercury |lanp of 80 w cm
(output) capable of applying an ultraviolet light to the surface of the 25
chroni um JYQP1&48%60! |, and a winder. First, coating to dPGTARP0ES4E he
ultraviol et-curing resin conposition were conducted in the sane manner as
in Exanple 1. WO 01/26876 PCT/JP0O0/ 06948 17 Successively, the resulting
sheet was adhered, by using a rubber-nade nip roll, to the chrom um pl ated
roll of di anefSwecessdi®elymn tinel Fesulting. s&qjmwasnadhétedi ay usAd4g, an
ultraviolet light was applied fromthe side of 5 the_p mer._base sheet

opposite to th@ ’U-P‘iqe&'\rf“épétm%lﬁﬂ% teskhe (ﬁﬂﬁﬂﬁ-l“{“rﬁﬁa'é?%é'ﬂdspﬁg t he
high-pressure el GULY .| 260 i a%?l B L%'tdw&ah cBRtx%'% :i
was wound up by

ultraviolet-curtng résin conposition;, the res

the winder to st rOustyaidrith 11ghe ﬁ&é)’e[ﬁili%heﬁ-am-rﬂ% ipRsyEe time of
the ultraviolet |ight was 30 seconds. The Rmax of the obtai ned pol yner
sheet at thé sthie pdliyslerhbase mhegdt edposite ttive thel i)l trawioledasured to
obtain 0.03 pan. A |iquid cr st al dlsg deV|ce was produced 15 in the

same manner s°##§ﬂ§k i 9o pﬂﬁitFPau the SBieh - REeFsEEe was
subjected to arplo tj‘éﬁg +§Séo Wit (g&y#”’g \égl %Egga e0 to _t5V, as a

result, there wa pl'ay unevenness normal cel | gap of
liquid cryst aluua:rasirmed asnigresani otmpositdon?Othy Fesulting

sheet was wound up by the winder to continuously obtain
10 a polymer sheet. The exposure time of the ultraviolet
light was 30 seconds. The Rmax of the obtained polymer
sheet at the side which had contacted with the roll,
was measured to obtain 0.03 pm.
A liquid crystal display device was produced
15 1in the same manner as in Example 1. The liquid crystal
display device was subjected to an operation test at a
driving voltage of 0 to X5 V; as a result, there was no
display unevenness due to the abnormal cell gap of

liquid crystal, and good display was obtained.

20 Example 3
The following operation was made using as a
polymer base sheet a polyethersulfone having a
thickness of 200 ym and the maximum surface roughness
{Rmax) of 0.3 pum, and using a sheet-producing apparatus
25 comprising a payoff, a coater section, a heating and
drying zone, a nip roll, a norbornene-based

polycycloolefin-made endless belt of Rmax = 0.04 um



The foll ow ng operation was nade using as a polyner base sheet a

pol yet hersul fone having a thickness of 200 }um and t he maxi num surface
roughness (Rmax) of 0.3 dun, and using a sheet-produci ng apparatus 25
conpri si ngvVa@ouPTE f, a coater section, a heating and dr AGTPPIUEI8 5 njp
roll, a norbornene-based polycycloolefin-nade endless belt of Rmax = 0.04
pm WO 01/26876 PCTI JP0O0/ 06948 16 havi{g inside a high-pressure nercury

| anp, and a wnder. First, as an ultraviolet-curing resin conposition a
uni f orm sol ut i aavekd aimadeby HighhgressiureSA€rciHP awg.s dmd wei ght of an
epoxy acrylate 5 prepol ymer having a nol ecul ar wei ght of 1,540 and a

mel ti ng poi nt windec. (\Fim®, aspapditirayiodpsnauriigfssiipner Co., Ltd.),
200 parts by weight of, butyl _ acetate, .100 ts by wei ght, of cell osolve
acetate and 28 P?%gwmﬁyb‘ﬂf"%SF“b%% neg%?‘ls"é?‘ieqy \fé’é"f‘gatﬁ on 10 the
pol ymer base shgeg ifod piflies’ byMib w%s%nogpggl( &Bvikel he kiss-roll
coater of the coater section; and he coated pol yner base sheet was heated
at 100C for $ piepoigfer maviiaghaamolesuiad eeyghy abric, 540 @adoue t he

sol vent. The ultraviolet-curi ng resin conposition 15 after solvent renoval
was in a pastemelkéng@eing gfe70° GUEREH.va prodpet (F r HHoWRet - curing resin

i P rol . to  FASHBPBBIAS bak il ol Ik ERBSFerT e L AnBFEEL bel t of
(?imra)éctzi ghogngmﬁ%g;éﬁgs, % dd PartECBy Zrentd@CBLLXSSIMd GdetatBCai@Y ENMENT

2 parts by weight of benzoin ethyl ether was coated on

10 the polymer base sheet in a wet f£ilm thickness of 10
um, by the kiss-roll coater of the coater section: and
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

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 roll, to the norbornene-based polycycloolefin-
made endless belt of Rmax = 0.04 pm 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 ym); an ultraviolet light was applied to
cure the ultraviolet-curing resin composition; and the

25 resulting sheet was peeled from the endliess 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



i nside a high-pressure nercury |lanp of 100 wcm (output) (the belt being

driven by mrror-surface rolls of Rmax = 0.02 dun); an ultraviolet |ight

was applied to cure the ultraviolet-curing resin conposition; and the 25 °

resul ti ngWsHdR6876as peel ed fromthe endl ess belt and WRGTAPAYPIBAS t he

w nder to continuously obtain a polymer sheet. The exposure tine of the

ultraviolet light was 40 seconds. Th x of the obtained pol yner sheet

at WO 01/ 26876 PCT/JP00/ 06948 19 the side which had contacted with the
‘belt, was neatheeside® whichi had. dshtaoted\eith e eatpokyger sheet was

formed a SiOL filmof 500 A in thickness by a DC nmagnetron nmethod by 5

i ntroduci ng a RPRErhIOPLERIY U @81 gas (9% at an initial vacuum of

3x10'' Pa and conducti n§ sguttgrtineg atl a_vacuum of xlo'% Pa. Thereon was
formed a transparent couduct VIS PRIVESE TP RGPS, #% TO havi ng

an atomic rati @ifhnéf lsvotASEA] t1ciRedB bhYa DA mabhe FRIACh AR 100 by

‘introducing a mxed gas of oxygen/argon gas (4% at an initial vacuum of
3x10' 4 Pa i 6 antreduwingt anmixeditdas: ioff) oaygen farydnrgas (od 'k Ba. The film
t hi ckness was 1,600 A and the specific resistance was 4x10'4 S2. cm 15
Next, on the r%%’hﬁ#%@’@ﬁ&@t@vag‘l@oatpéd apd genduating,gputterinsheastt was

was 10 vol . ofEAC SF s e LT IpadeBl ¢ oeAlsn by eparent " "
conductive film made of indium tin oxide (ITO) having
an atomic ratio [In/(In + Sn))] of 0.98, by a DC

10 magnetron method by introducing a mixed gas of
oxXygen/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.

15 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
vol. % HCl, whereby a display pattern of diagonal
length = 3 inch and L/S = 150 um/50 um was formed.

20 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
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 into the cell. A
polarizer was attached at such a location as to give

the maximum contrast, whereby a liquid crystal display




length = 3 inch and L/S = 150 pun/50 pun was forned. 20 Then, an alignnent
filmfor STN was forned by coating and subjected to a firing treatnent at
150" C for 2 hours. Thereafter, a rubbing treatnment was conducted so as to
obt ai n anWRU@Ient of 240 twist. Then, a spacer was spPEHIPOVRNE,| | ng
agent was coated and cured 25 at 130C to forma cell; and a liquid crystal
conposition for STN was poured into thg cell. A polarizer was attached at
such a location as to give the nmaxi numcontrast, whereby a liquid crystal
di spl ay WO 01/a263¢€é WaH/phfdicedd48The Olitpilidc ergatabradismwled; déltcei qui d
crystal display device was subjected to an operation test at a driving

vol tage of 0%a§ sybjectad fo an,pperzhisn tRss AS ai Iplwing yedkegemess due to

t he abnor mal %?JOIO ggp_,_.qsf VI_i g‘gig ;esq.{fes";rg: er@r\gasgoﬁjod dgsspg_l ay was obt ai ned.

Exanpl e 4 The fol | 0w ng operatT on was e Uslng as 8¥ynmer base sheet a

pol ycar bonat e dhavengesfeaugitio e SbhdARE (cRUANGES Sof Fm%s)iaof 0.2 pm and
using a sheet- 10 produci ng apparatus conprising a payoft, a coater

section, a heswysgaindanit \dopg Adsplay wAsiopteisedt eel - made endl ess belt of
Rrax - 0.03 pmhaving a flat area of 60 cmextending in the novenent
direction of the belt, a high-pressure nmercury lanp of 80 w cm (output) 15

capabl e of ap%%hgie%g ultraviolet light to the surface of the endless
belt, and a winder. First, coating to drying of the ultraviolet-curing

resin conposition were The following operation was made using as a
polymer base sheet a polycarbonate having the maximum
surface roughness (Rmax) of 0.2 pm, and using a sheet-

10 producing apparatus comprising a payoff, a coater
section, a heating and drying zone, a stainless steel-
made endless belt of Rmax = 0.03 uym having a flat area
of 60 cm extending in the movement direction of the
belt, a high-pressure mercury lamp of 80 w/cm (output)

15 capable of applying an ultraviolet light to the surface
of the endless belt, and a winder. First, coating to
drying of the ultraviolet-curing resin composition were
conducted in the same manner as in Example 3.
Successively, the ultraviolet-curing resin composition

20 side of the resulting sheet was adhered to the surface
of the endless belt by using a rubber-made nip roll; an
ultraviolet light was applied from the side of the
po}ymer base sheet opposite to the ultraviolet-curing
resin composition side, using the high-pressure mercury

25 lamp of 80 w/cm (output), to cure the ultraviolet-
curing resin composition; the resulting sheet was wound

up by the winder to continuously obtain a polymer



conducted in the same manner as in Exanple 3. Successively, the
ultraviolet-curing resin conposition 20 side of the resulting sheet was
adhered to the surface of the endless belt by using a rubber-nmade nip
roll; an wobizeaw ol et |1ight was applied fromthe side ofecriyros/aeeyner base
sheet opposite to the ultraviolet-curing resin conposition side, using the
hi gh- pressure nercury 25 |l anp of 80 m% m (output), to cure the ultraviolet--
curing resin conposition; the resulti sheet was wound up by the w nder

to continuousigyeP! aidhe aPokiBE W) br2 @8 bubtdd HHIX0894Br wels Sheet. The

exposure time of the ultraviolet Iight was 30 seconds. The Rmax of the
obt ai ned pol yer seborels.at ThehBmax def Wipec bbhaiined maelyimed shedt tdte belt, was

measured to obtain 0.03 pun. 5 Aliquid crystal display device was produced
in the same mkBRePida which hag %°‘3‘?3LFI?€ FiERi the RRdital Wadi spl ay devi ce was

subjected to %Qagﬁ’:‘?é@tﬂ ONuk&sh flof undriving voltage of 0 to -5V, as a
result, there wWas no é1sp|ay unevenness due to the abnormal cell gap of 30

liquid crygfal, and goqd 1digaRbayry¥taloliaped dev®cdag prddigcde! | owi ng
operation was nade using as a polynmer base sheet a pol yet hersul fone havi ng
a thickness d¢h £0¢ sameamannpe asudnmbxappléate rthegldgusd 1Scys¥mix) of 0.3

pun, and using@a sheet}Producin%H%EPar t us coqrrising a payoff, a coater
section, a heSiFRig®HAPVigey FAf cted e saR CRegahiod Regh -3k &sure
mercury driving voltage of 0 to 5 V; as a result, there was no
display unevenness due to the abnormal cell gap of

10 liquid crystal, and good display was obtained.

Example 5

The following operation was made using as a

polymer base sheet a polyethersulfone having a
thickness of 200 um and the maximum surface roughness

15 (Rmax) of 0.3 um, and using a sheet-producing apparatus
comprising a payoff, a coater section, a heating and
drying zone, a plastic f£ilm, a high-pressure mercury
lamp and a winder. First, as an ultraviolet-curing
resin composition a uniform solution obtained by

20 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

25 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



|l anp and a winder. First, as an ultraviolet-curing resin conposit

uni form sol uti

on obtained by 20 m xing, at 508C, 100 parts by weig

ion a
ht of an

epoxy acr%l atesgrepol ynmer having a nol ecul ar weight of 1,540 and a

melting po

;0126

300 parts by weight of butyl acetate, 100 parts by wei ght of cel

acetate and 25 2 parts by wei ght of bengoin ethyl ether was coated
pol ymer base sheet in a wet filmthickness of 5 pun, by the gravu
coater of the ckthg @oatedtpoiymendas® SheetIvas PERLER0ALOBIIET £52 Bhe coat ed
pol ymer base sheet was_ heated at 100C for 5 mnutes in the heating and

drying zone to ke i"ﬂethes(_}'ﬁ?é:rf‘t“g ?ﬁgl arying, izone: ERuFemRye ddien
composi tion afddivehtl veple rﬁ%iogﬁ%-ag:ﬁg%tsﬁh' kbfps9ldscf at e,

Successi vel y,

the dried sheet was adhere

%0' C (VR-60, a product of Showa Hi ghpol BGHEFERRE8 | 4 )

osol ve
on the
re roll

5

a plastic fil maftferRebiven?. fi¥ndvall wae ihta pasteclikeobbeofst}te cmM was
applied to cure the wultraviolet-curing resin conposition; and the
resulting shectucoessiwely. thepyinied aheetrwas aghereduchr/ysisig ain 10 a

pol ymer sheet.

T, ' ft traviqlet light 10
The Rmax of th@%ﬁf&ﬁﬂgz%ﬁ rrreasoéh&ggsg;rc{_ g 9% BRI (Rl e
with the plastig Jigkfys TR o¢ b6 @ 'ﬁsoagg%fé'&'t thlre JHe

pol ymer sheet

15 plastic filmwaS forne

peeled fromt

seconds.
act ed

t he

i | m of

using a niproll, to PET (as

500 A in thicludsaviplat Rmageesan compasd tioni: Naha@dtid tesa1tihyed gas of
oxygen/argon gas (9% at an initial vacuum

- 10

15

20

25

sheet was wound up by the winder to continuously obtain
a polymer sheet. The exposure time of the ultraviolet
light was 10 seconds. The Rmax of the obtained polymer
sheet at the side which had contacted with the plastic
film, was measured to obtain 0.06 pm.

Next, on the polymer sheet peeled from the
plastic film was formed a Si0, £ilm of 500 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 conductive
film made of indium tin oxide (ITO) having an atomic
ratio [In/(In + Sn)] of 0.98, by a DC 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
4 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



of 3x10'4 Pa and conducting sputtering at a vacuum of 3x10'"' Pa. Thereon
was fornmed a transparent conductive 20 filmmade of indiumtin oxide (ITO.
having an atomic ratio (In/(In + Sn)] of 0.98, by a DC magnetron net hod
by i ntrodwoiongss?s i xed gas of oxygen/argon gas (44) at PEEIRYO6PE| vacuum
of 3x10'4 Pa and conducting sputtering at a vacuum of 1x10" Pa. The film
t hi ckness was 1,600 25 A and the spe&'fic resi stance was 4x10'4 Q CM '
Next, on the resulting sheet was coatéd a resist, and devel opnent was

made. Pattern wixchisngchaSuhdrdibguat @lspray patitelthngs stiagonan of 40C which
was 10 WD 01/ 26876 PCT/JPOQ 06948 23 vol. % HCl, whereby a display pattern

of diagonal |Xength = 3 imchh anddLV$ S =136y 5050mpeRs BeFmedrned. Then, an
alignnment filmfor STN was forned_ by coa d su jectedgﬁo a firing

treatment at IB®RC A 231MRh 5:11‘%%‘?%6{%%3',3529?95% Ry CP2%RENt was
conducted so gs, tsQ:bQQE@é& ?@aakg.gﬂgﬁgirégtn%‘}ﬁoa’t"‘i%' Hyghp a spacer vas

spread; a sealing agent was coat cure at 130' C(::to forma cell; and
a |iquid crystgdursionrasiéafte,0n Sibbives treatment nkas tdondoetkda A 10

pol ari zer was attached at such a |l ocation as to give the maxi mum contrast,
whereby a |iqusa as ytot abtain pmpligenernte 2490 o % Thenl.i duid crystal

di spl devi bj ect t ti test at drivi | t f
0 o “E5 V. asSRAGRISYRE, SPHRAY MaEoRUL0R e} ¥AS sttt sod giEedo the

abnormal cel | gan o d gUbbkn o K548}  afih G0GH161 RpavaMaS Ot ai ned.

composition for STN was poured into the cell. A

10 polarizer was attached at such a location as to give
the maximum contrast, whereby a liquid crystal display
device was produced. 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

15 unevenness due to the abnormal cell gap of liquid

crystal, and good display was obtained.

Example 6

The following operation was made using as a

polymer base sheet a polycarbonate having the maximum

20 surface roughness (Rmax) of 0.2 um, and using a sheet-
producing apparatus comprising a payoff, a 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 ultraviolet-

curing resin composition were conducted in the same



Exanple 6 The foll ow ng operati on was made using as a polyner base sheet a
pol ycar bonat e having the maxi num 20 surface roughness (Rrax) of 0.2 pm
and using a sheet- producing apparatus conprising a payoff, a coater
section, ¥WM&E87Ag and drying zone, a PET as a plastic ®CAPMINE6BE one side
had a Rmax of 0.06 pun and whose other side had been subjected to a
slidability 25 inparting treatnent, a Jgh-pressure nmercury lanp and a

wi nder. First, coating to drying of t ultraviolet- curing resin
conposi ti on wehenwé dic iadEkample sSanBucce¥O1 Pdi w68 ReELIPRO 06948 24
manner as in Exanple 5. Successively, the resulting sheet was adhered, by
usi ng a ni p rosheet yashadrersd~ b0 . WBd.ngua Biperoilt Hm REE Roakrol | ed at
809C, an uItrav'é)I et |.ight was apo |ied fromthe side of the 5 polynmer base
sheet opposi teot% tHib s&figr%igfeet- uFPREToled R R &Si @Pon side, using the
ni gn-pressure RELib1etaiRoRt Uk WBTsbUERUL ) end GiGd! 82! iR Ul LT avi of et -

curing resin conposition; e resul trng sheel was wound "u %y t he w nder
to continuossl yoDhier MasepehysErogtRatel@ohens ﬂm&éiﬁl%ihitté&i-ﬂ{q]% shown by
the schematic sectional view of Fig. 3. The exposure tine of the

ul traviol et |i§esimeempositiomasidelhasknaxté high-paiesaunedneaodunyer sheet

at the side wh ontactgd wi.th the plastic film was neasured to

[ ch h
obtain 0.06 Migﬁ e SRUMAST EFUTRRE ) o f8) GHTS e MLkFavRokeFered to t he

curing resin composition; the resulting sheet was wound

up by the winder to continuocusly obtain a polymer sheet
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 side which had contacted
with the plastic film, was measured to obtain 0.06 um.
15 The number of the foreign matter which adhered to the
polymer sheet owing to frictional charging, was small.
A liquid crystal display device was produced
in the same manner as in Example 5. The liquid 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 200 um and the maximum surface roughness

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



pol ymer sheet owing to frictional charging, was small. A liquid crystal

di spl ay device was produced in the sanme manner as in Exanple 5. The liquid
crystal display device was subjected to an operation test at a 20 driving
vol t age ofW@OX2687% 5 V; as a result, there was no di spl ayPCTHERYNEEs due to
the abnormal cell gap of liquid crystal, and good di splay was obt ai ned.

F xanmpl 7 The foll ow ng operation mas:ﬂfde using as a 25 polyner base
sheet a pol yethersul fone having a thi‘ckness of. 200 pun and t he maxi nmum

surface roughngsfipridtmgxa phydeS, RlRoatsf $&dtidnd shABhtMPEH NG appar at us
WO 01/ 26876 PCT/ JP00/ 06948 25 conprising a payoff, a coater section, a
heating and ddyying zomne, a metall nodlll,, aarelsasdsiognggeytrfedddagi ng roll, a
hi gh- pressure nercur np and a winder. First, as an ultraviolet-curing

f

| a
resin conposi t FOH = % BEARTBFEF WL MESAEH LA ANGy 2nF*PRE- at 50' C, 100

parts by weig 0, e I j . nol_ecul ar wei ght
of 1,540 and ap%r% t'i %3 ggiﬁ%/t‘g%&%%tt f%ﬁ%ﬁ%&g‘r ggﬁ%ﬁ%lwgnngm Hi ghpol ymer
Co., Ltd.), s30@niffixii Sobyti&h B¥taiheluby| mbeirigat at 360c pardos paytyei ght 10
of cellosolve acetate and 2 parts by weight of benzoin ethyl ether was
coat ed on the pwlveimghthefear rRpaxyl aczylake muepolympckhavingpf 5 pm by the
gravure roll coater . of the coatﬁ{ﬁg cti$gé and .t he coated ﬁgl nmer base

sheet was heatBtefelpgovelght of e8¢ £ Medtiag; Peipy ot ryi ng zone

to renove the s M) a fP6auct of Showa Highpolymer Co., Ltd.), 300

parts by weight of butyl acetate, 100 parts by weight

10 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 the coated polymer base
sheet was heated at 100°C for 5 minutes in the heating

15 and drying zone to remove 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 ultraviolet-
curing resin composition. The metal roll was contacted
with a silicone rubber roll capable of feeding a

25 silicone oil-containing releasing agent. and the
releasing agent was continuously fed onto the surface
of the metal roll. The resulting sheet was wound up by

the winder to continuously obtain a polymer sheet. The



ultraviolet-curing resin conposition after solvent renoval was in a
paste-li ke soft state. Successively, the dried sheet was adhered, by using
aniproll, to the nmetal roll of diameter = 400 nmand Rmax = 0. 04 Eun, 20
and an ulwbaybkeabet |ight of 80 wecmwas applied from thecwiraeis t he base
sheet opposite to the ultraviolet- curing resin conposition side to cure
the ultraviolet- curing resin conposition. The netal roll was contacted
with a silicone rubber roll capable cﬁsfeeding a 25 silicone oil-containing

rel easi ng agent.,o I [ | S onto the
glp n%g% 'tpgﬁ b8! PR [1020200 X051 GO0 Wl U9 gxﬁ%ﬁgsy

surface of t resul ting sheet was woun t he wi nder
t 0 conti nuousiriie ORh#t oA tpel yoEdimdiE aheethat \hé I3 WhiBRThA®00/ 06948 26
exposure time of the ultraviolet |ight was 40 seconds. The Rmax of the

obt ai ned sheerontactrd ;igh Whe dretrld Toddnt Was ceeasuded ke gbtainrol |, was
measured to ohtain 0.04 Eam 5 Next, on the polynmer sheet was forned a
S102 film of 9588 ¥4 n thi ckness by a DC magnetron nethod by introducing a

m xed gas qf oxygen/ar gRitJasn (&8 piiymr bRkt ahag/ 30HMEaOh 8xd0"4 Pa and
conducting sputtering at a vacuum of 3x10"' Pa. Thereon was forned a

transparent l@itmneficioo/d finl thiwidess byndi DO hagnetdodemekhell byvi ng an
atomc ratio (In/(ln + Sn)] of 0.98, by a DC magnetron nethod by
i ntroduci ng aiptxedueing & mixeqd a5 Af)GxYgan/argon Hasyd 9di &k a®d vacuum of

3x10"" Pa and ,Gondupt i Ng 3PUE S189 AL dhd' BBHHTLLLog ChitteR2ng TLE

a vacuum of 3x10"' Pa. Thereon was formed a transparent

10 conductive film made of indium tin oxide (ITO) having
an atomic ratio [In/(In + Sn)] of 0.98, by a DC
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

15 f£ilm thickness was 1,600 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

20 wvol. % HCl, whereby a display pattern of diagocnal
length = 3 inch and L/S = 150 um/50 um was formed.
Then, an alignment f£ilm 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 s0 as to obtain an alignment of 240° twist. Then, a
spacer was spread; 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



15 filmthickness was 1,600 A and the specific resistance was 4x10'4 Qcm
Next, on the resulting sheet was coated a resist. and devel opnent was
made. Pattern etching was conducted in an etching solution of 40C which
was 10 20wodinedys HCl , whereby a display pattern of di agos@ypodesngth - 3
inch and L/S - 150 dun/50 pmwas fornmed. Then, an alignnent filmfor STN
was fornmed by coating and subjected tg a flrlng treatnment at 1500C for 2
hours. Thereafter, a rubbing treat nentt’was conducted 25 so as to obtain an
al i gnent of 2400, vt wa;fh&&a&easae%ﬁcw fofara%a@n st'ﬁc?‘fi% agent was
coated and cure at 130'Cto forma cell; and a liquid cr

conposi ti on f othé Méxamampostiexast)t ehbhebygeca Iliq%:.‘dOchké%:BZﬁsBﬁII&J POO 06948
27 pol arizer was attached at such a location as to give the maximum

contrast, wherd@giqe WP&UPEO'&‘% -al THespiayid SGél\/\ﬁ%S@laem@Ge'dceThe liquid
crystal dlspl devi. ce bj ect ed erati test a a driving
voltage 5 of %aﬁf bé'evtmg gaﬁfati‘ﬂréa%e#\g?tnﬁ ﬁ egﬁness due
to the abnogmebe Geldg %@Vlf dsl @UiSsult Y Silre 988 ﬂ&Qﬁs‘iﬂ%?' ay was obtai ned.
Conpar ati ve Exanpl e A polynmer sheet was continuously obtained by 10 naking
t he sane oper amexenaessndbs anpltheSabnoemdl tdedil ghpeos hekjuid oduci ng

apparatus conprising a payoff, a coater section, a heating and drying
zone, a | ani na@%rstadi-| and gnosh dsplay vasattdipefanp and a wi nder was

A polymer sheet was continuously obtained by
10 making the same operation as in Example 5 except that
the sheet-producing apparatus comprising a payoff, a
coater section, a heating and drying zone, a laminate
roll, a high-pressure mercury lamp and a winder was
replaced by an apparatus 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 applieﬁ
for 40 seconds from the side of the polymer base sheet
coated with the ultravioclet-curing resin composition,
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 subjected to an operation test at a
driving voltage of 0 to £5 V; as a result, display

unevenness owing to the abnormal cell gap of liquid



repl aced by an apparatus conprising a payoff, a coater 15 section, a
heating and drying zone, a high-pressure nercury |lanp and a w nder and no
menber having a snmooth surface was used and an ultraviolet |ight

applied Hgoidéreeconds fromthe side of the pol yner baspcrimenssdsoat ed
with the ultraviolet-curing resin conposition,

‘mercury | anp
ultraviolet-c

Thereafter, a liguid crys ' y ' I t samne
Sehed Bek3hen AehBlpolfliah MRALBRHERS b 98 S Test a
a driving volimse pRfin®st 8f 1€nd/podgmarr siedt. di spl ay
cell gap of liquid WD 01/26876 PCT/3P00/ 06948 28 crysta
seen at the positions calietheridignddt orystal Résplpyi Aeviesst he pol yner

manner as in
t he abnor mal

sheet. Al th
pol ynmer sheet

of Exanples™1

was

20 using the high-pressure
of 80 wcm (output). The Rmax of the polynmer sheet at the

uring resin conposition #8de was neasured to obtain 0.2 dun.

e devic

unevenness Ow ng to

was

, Srenshiedprsu tadh B Herbiter Aepticsd, Mgy o e
optical pol y ™o s;;;ﬁsﬁggogges §hage seRot ,ssancggit@céf dﬁmﬁ«g}e

rast, 'no pol yner sheet good surfac

din
e

snoot hness couskbdie ogabacsutfaceCanpothhess do@be dbbeltmesein he
application of 10 ultraviolet light and the curing of ultraviolet-curing
resin conposi téagh wfs Exauplesi hdtnd -nefbePoRETa¥tax NS Polymewsheeta result,

the resultant

10

15

20

25

cou

liquid crystal dis I% sdevifg shoqﬁp,di p&gy unevenness.

of good surface smoo be obtaine
Comparative Example 1 because the application of
ultraviolet l1light and the curing of ultraviolet-curing
resin composition was made using no member of Rmax =
0.1 um:; as a result, the resultant liquid crystal
display device showed display unevenness.

Thus, by using the process of the present
invention, polymer sheets of good surface smoothness
could be produced stably, efficiently and continuously.
The sheets produced by the present process were very
suitable as an optical polymer sheet and, when used as
a transparent electrode substrate in a liquid crystal
display device, were light and resistant to cracking as

compared with glass substrates and gave no display

unevenness, i.e. good display.

Industrial Applicability

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

and continuously. Therefore, the sheet can be applied

each



Thus, by using the process of the present 15 invention, polyner sheets of
good surface snoot hness could be produced stably, efficiently and
continuously. The sheets produced by the present process were very
sui t abl e we opsssmpti cal pol yner sheet and, when used as poTUPE@TSHEAr ent

el ectrode substrate in a liquid crystal 20 display device, were |ight and
resistant to cracking as conpared with glass substrates and gave no

di splay wunevenness, i.e. good displ a"ip I ndustrial Applicability According
to the present_.igv i a i I i i n surface
snoot hness atrllz gnﬁ%ﬂfﬁ%rdetglg? %?%r?&%gﬁﬂgeaﬁlﬁgggbg??laﬁe'%teidy and
conti nuously. iAhei@hid &rysikal sabsilayadebtcappdletrdéDuniheseiice

PCT/ JPOO 06948 29 to a light and inpact-resistant display substrate used
in liquid crydeutceien|the ddkecand gaycedsPups mpRddede todentiealor the |ike
and may al so be _appljed to optical.. materials for tical disc, wavegui de,
etc. 11111111&‘?&&%3%51%1’:4’?Eii"i’?ffff'vxbaﬁi 6<% M's * PCT/ JP00106948
30 CLAIMS 1. A process for producing a polynmer sheet, which conprises
coating or lamnating, on a polyner base sheet, an ultraviolet-curing
resin conposition, adhering the coated or |am nated pol ynmer base sheet to
a nenber having a snooth surface whose maxi num surface




roughness (Rmax) satisfies Rmax 01 tun, in"a state that the
ultraviolet-curing resin c | i , and applying an ultraviol et
light to transfer smothnﬁmmlflﬂlﬂﬂmumm surface of the nenber onto the
pol yner bwoaigéset. 2. A process accbrding*to daimil, wWhEHEHONOPHE menber
having a snooth surface can transmt an wultraviolet |ight of a particular
wavel ength and, after the uItravioIe%PIight has been applied to the

ultraviolet-curing resin conposition
adhering to the polyner base sheet zagrithe

oma side of the nenber not
conposition has been cured, can

be peeled fromthe polymer base sheet. 3. A process according to Caiml,
wherein the
ultraviolet |

not

adheri ng

pol yner base sheet is transparent and can transmt an

i ght and, after the ultraviolet light has been applied to the
ul travi ol et-cdri ng resi% REAFSES EPENPFIYALRGs BIBOLYMGT, ENGSty er base sheet

h : . h A
has been cured%‘8§n38§556g&%2%¥%gﬁ??ﬂ€UB%%%E§#5£$ESE%Q&§% rgogggﬁltlon

Repl aced ~111%kLblkkddd ) Wdn) ithdakididdlddring esih!édmpddiltiohl 1111 * WO
01/26876 C M S PCT/JP00/ 06948 31 4. A process according to any of Clains 1

wher ei rmdherdhgathecorted: orslaninated pollymée dbase tsheetmeaber havi ng
a snoot h surface.

to 3,

a member having a smooth surface whose maximum surface
roughness (Rmax) satisfies Rmax = 0.1 pm, in a state
that the ultraviclet-curing resin composition is soft,
and applying an ultraviolet light to transfer
smoothness of the smooth surface of the member onto 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 1light has
been applied to the ultraviolet-curing resin
composition from a side of the polymer base sheet not
adhering toc the member having a smooth surface and the
composition has been cured, can be peeled from the

This Sheet Has Been Replaced




5. A process according to Claim4, which conprises, after application of
an ultraviolet light, a st ep“mm)lﬂnﬂ“luﬂmnmrel easi ng agent transferred
onto the surface of the poly . A process according to
Caim4 ogwdnpterein the rel dasing adenf codntains at |ecwirosodisiori ne
conpound or a silicon conpound. 7. A process according to any of Clains 1

to 6, wherein the nenber having a s\r,r\ggth surface is aroll. 8. A process’
according to any of Clains 1 to 6, rein the nenber having a snooth

surface is an gndl ess bg:lgr,;@,ggngc@o,fdﬁ{g Qbeanpfoﬁqzm,@r 1nese3, ext endi ng
in the novenent direction. 9. A process according to any of Clains 1 to 6,

wherein the mameeeihazi releasingoagenturisacontinvopslisified thi the havi ng a
snoot h' surface. 10. A process according to Claim9, wherein the plastic
filmis.subj e®eagerohavity & FPPPHY-§ 'ng treatnent at a side opposite

to the snooth _surface. A%rocégsaggﬁﬁa&% %%rﬁgéﬂgu&i %i%hpol ymer sheet,

conpri si ng: a ol | ow tr& parent _ snoot surface whose
maxi mum sur f acRmpeYeBeessrdRmayplisatid ioFs aRnaxttavloleRmLagnt W ch can

transmt an wultraviolet light, and This Shget Has Been Replaced ~~~I11|

111 1111111l isitepl bf 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 member having a smooth surface is an
endless belt having a flat area of 30 cm or more
extending in the movement direction.
9. A p#ocess according to any of Claims 1 to 6,
wherein the member having a smobth surface is a plastic
film having a smooth surface.
10. A process according to Claim 9, wherein the
plastic film is_subjedted to a slidability-~imparting
treatment at a side opposite to the smooth surface.
11. An_épparétus for producing a polymer sheet,
comprising: .

a hollow transparent roll which has a smooth

surface whose'maximum surface roughness (Rmax)

satisfies Rmax = 0.1 pum and which can transmit an

ultraviolet light, and

eet Has Been Replaced
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N B T T I e e B G f:i“I" I't1=nt WO 01126876 CL MS. *

PCT/ JPO0/ 06948 32 an ultravi|g | d in the hollow portion of
the roll. 12. An optical pol ymmlm“mmlllumﬁ by a process set forth in
any of Cl sowmn2&70 10. 13. An dpticcal pbl yfrer* sheet accoldTARpowNe4E] ai m 12,
wherein the polyner is a pol yetiersul fone. This Sheet Has Been Repl aced
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an ultraviolet source placed in the hollow
portion of the roll.
12. An optical polymer sheet produced by a
process set forth in any of Claims 1 to 10.
13. An optical polymer sheet according to Claim

12, wherein the polymer is a polyethersulfone.

This Sheet Has Been Rep
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