- % ~e3euXr (6TXLR) 21 ANN 1001 - 1 METHOD AND DEVI CE FOR TRANSFER OF v,

POLYRI ZI NG PATTENS The invention relates to an opti cal conponeni fﬁﬂlmn
producing linearly polarized |ight having a predeterm ned pol ar &3 I on
direction fromincident |ight, the codpenent being of use as a polarization
mask in the exposure of polarization-sensitive layers, to the preparation
of such conpMBE®HOD AND DEVIKE FORr FRANSEERUSE. PORYRIEING' PAGHENSG" is to
be understood for the purposes of this description as denoting both the
actual production of linearly polarized light fromunpol arized |Iight and
changing the poityd iggéhadnddiacdd 20 gh oPALAPLbmpeéntVbEphtimciy eady
been linearly polari zed. b ar) ous processes ang terjals have retently
becone kn airg/ Walarzsdi Qmobﬁt{'r}ﬁat%rﬁr&ﬁe&ﬁéfﬁ%'ﬂ@ eBOW&Zat@diced by

irradi ati ofiredtidh Ifrogrinoidept digiredHd gbmpdientibieing rOPigePaoRerty - i.e.,
the preferred .direction of, thﬁ material in.mcr o.scg ically,small zones -
can be vaRYRrEHRN MK iPhéNBoFXPPsERE | PHHOIAMZaLIRN-SEERIYYE opt i cal

anit sot erYa)Ler_si, st_m\tohe ;@rameireuibma bf/tstum E_bm;j»@n@um§ahdouy thigich gi ves L hese
material s intere r.in Y. Liqui Ly in n Wi a
pol ymer nﬁtrgfé'ﬁ?dalr’%e'oﬁ%%&gﬂh ngé%%%ﬁ:'agngg R?a ﬁﬁ ﬁ'h@é%rtgpéﬁf%é%r ection

t her eof byurpeseseof ¢thimidescrippiprofssdehotimgebosh . theh@stuphot ost ruct ur abl e
pol ymer s ‘e nen i i ki I r liquid
Cryatal o, FpoEEIcH T URERAST prraited IR, Troft VidIa28d RIRESIET oo
the m crofdangingngie npelapzation digctienr @f vrsidgnsr bgbt swhighediasn a

guest - hosiy|adye BIde I dhrfy A5 Slapizeed direction is induced by irradiation
wi tth linearly polarized |idght of an appropriate wavel ength by the
cis-trans-isonerization of dyes. Liquid crystals in contact with a surface

tTEys ir_radit at ed/@cudrpronies deisnam_qglradeﬂgls Wat/e téﬁ:@ntﬂ ebecorre di :_ecti OP.
is oriemntation precess i.s reversible -, ,i.e. ) er,irr ation o
the | ayer K’Rﬂ"fﬂ I'ng ' wggﬁmcpmagref@gltqr&pedﬂé&?f%nlpdpﬁgdﬁgﬁlem ation

di r ect i onirrhdéstign wniith dimeéarly apolacized rightagalThe @nisotrepic ent at i on
process c peaLed : t : uired and is

t her ef ore?)g_g tglr{c)ﬁl _afra'l{e'y W{? éar%sfgfrr%j :dﬁméégﬁﬁcﬁgﬁéwﬁ%@?g!g (iéﬂqnabl e optical
menor i es. NUsraseopigaligosmallseposss- waot bet vatiedr Bl oaatiamteft the s | ayers

i n which, polas 284 riaght.t Ont Bedi§YRT & RisiQ4ll 8RIsEtrOPy PitOEepPorer ei nbef ore
descri bed ag' I iarfﬁzver si bl e ani sot rﬁpl C po*lﬂyrrer .netwgrk is b¥| .t up. The
optical aR@TBEHAAY n1&rFEEIG iaUSOHARE VRICH 1IGIVeR: ESE dhAtRE2lShe exposure
with Ii neagév DEeaehtd’d)rloi@Istay.e tliquriﬁsmyﬂt@larid spntaxrmdwitbeafurt her )
re-orient ur t her. Xpasur.es,. . These - QF; net wor ks
( PPN) can%tqlg%&ro q%é'atsae% %@é@gr 1L 14559 @gg%’gug{'{ﬁgfﬁ'%orpﬁzgh%&ggct ured LC
ori ent at i dirdcijen shareopthy dlheeisteriat anisothopy obisushs oratanial. col our

(111ers, S pAACEIRLATIEIE BRI IONErSrS el delay | avers

or the like are ] . th posure of a
phat ost r uStikedneeasr PERNERYIOR [axass fer flisndd enst@lsf & &RINPol ari zat i on

states of goeiblegfér hR¥eotienbgtivAedirbetiohi t8 b8 vardediini tigepattern. Various
exposur e Erg.ocess s for inpressing polarization patterns into 20

phot ost r ut'GFABIEFal@ 9 are known at present. Al the known processes have
t he di sadvantage that the total information cannot be transmtted in

[l el fashi t t ] 11 | Al T I - B h
ol o exposur S%Pey. S5 9, d TS Bntitest, hiised 0 2 dbaBfder o7 %and
ti me- cons@shgm Yhar@ini asprafesrech dicectien isaindieced daly tisragiptipnt he
i nf ti ; i ; b, I } th
ol ar 1 zat 1g" 3.‘%@%@3@&?3‘?%"93?- of) 4T 4Epyoprite WeVBlongeh By dRSD e
transfer GISAIYMSIFODEHAATRN c%ntcléfﬂs-pa{-t%#'ﬁs ChY$tAle WeoPniagt sWikh

exposur e i Barfateathubaprfdibesd each gidnteld imeadcdralaneepodtti ecisme for the
xceed acceptable | Consequent he ener gy

i ! . | .
hocessary POTCTRE B EGHOL ol GEals iRIPCesoa SRS BIE n 6t 1t he
layer in @yskortheri imeadiabiorhatf thee lbget withdight iafy aosetbrd
phot ostr uptyiADL & PRIRFdAlioh S theY Yrfdntation  direction already written

in can be turned again. This reorientation process can be repeated
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3 5 stressed. Another possibility, described in US 5 389 698, is for the

| ayer to be irradiated wth polarized |ight through a nmask. Thi§1 JUh Bd JUN
2002 enables all the zones or regions of a layer which have the"sane
orientation direction to be exposed sinultaneously. Many different

orientati gg dfteartdOneqairBdt BAHefsOtRehEfoMel bhaeticURlrly antareetingy ihhe use of
further masks. An ex\ﬁqcﬂjre tep s neges ary s in this process for each
QR offIthe fE-'k ]

ori ent at i GRNEES s&P PE&Sof the pol ari zation
filter having to be adjusted and the mask having to be changed and

e q b tire -Positiaon . . gy .
bperation. | oUSTALe 35549 BLbE 0N TSk Baf A hMoYatitoorar s pes
i s asséci fyafswin wieighh inaskntrasthte thepwiveesibioovientatiotgsmcadse

pol ari Zesh‘g?éﬁ{éief%?@ BesPABEdOTar ﬁ?ré(Pe?%itEIé Eﬂﬁ:fdﬂrégf@ pémthé}f this kind
can be produced 1n various wa%s_ by known technol ogies, Tor exanmple, by

| ani nat i ngedworknisoRutlo Wp-pol 3¢ i oRticdnang| arieptings ppepartios igduask of this
kind can he gHe0det@fbrkndMANGOYRe EXSoSUrdWitR Kseay! selapized Aghexanpl e, by
lam nating a filmaon Eo ac{)ol arization film Azegol.arlm n&r?asﬁ%of this kind
coul d be ARBrRARIGStAble aNd Ae skl B8, Fudingri resPrightad By (fUsHReLoul d be
int angt e@xposares.ngl heﬁ@qdhdt@-b{'iehted nedre neeharkg APPN) 2anpattern

cou e err r a I n ure
ctep. A pohEPSTatE! B hsed IPSLERL KFanler SePus Y B B dhstbREtyreREE

ori ent at i onienaption ilaymsmqroopticiah ettemterﬁ:szsemh asitnon-absdirpéiMeon is gi ven
about h."""c%%@r iRers 'Iiﬁ@a‘rOQnHH%ho%%rL@epBFa?%% fiﬂfefré,CtoafSﬂEal .
stretching z process " Tn the preparation of poldrization

onrentlona
films aut GREAY dayers péaﬁ?l'&? ike areonReesednt pol ari zation direction over |arge
areas. sUS-A-5 327 285 discloses a process for producing 30 pol ynerizers

havi ng two pol gri zation.directions Wnic1J_1 di f%r onew in.th icronetre
range. The pro & f‘élebégeW%r?xﬂ?éu{%c(Pﬁn@I 9&9 @5&“&?85%@%8”%?3{?9%3
films. Theéayer atil@asy pwopdifferentopolanzatidar statesf of nthealighéxhawgui shed
35 ot = ob® BEREAS roShrlIRCRER GRpierBRERD. “NirRiE BBBdt mpene Y
requi r emeprecessepofan irpregsinge polarizatiop pattensckity t hem t oget her the
di f f epgnt | & 0 apRo e ¥ [ e[| . Al so,
par al F?x rrogregﬁcr:da&gggb% @gergstac&(ﬁ%g/%f?;t ﬁéésecfﬁa A'ﬁihflg%&ﬁgooz 4
rel ati vel PreREEREDHAINS i%@i isafvepEag thettetal infermatiennunber of
foszi bl e @Qhﬁbittzl_géi F@g@hﬁ@@éd Gﬁfpémllﬁhqashltqril Sbtltlhﬁ'n@ﬂ;l]i et trﬁnslrhﬁﬁited;/enh ion
o devi se_an ica component enabling linear ol ariz | o be
b oduced SETATcnogrs BORSETAY Bonawie, SxPORAEE teB, obief BoWE! ¢ or
exanpl e) poopesges eaneatherafivadl compeyolcastyarnadn tioné-earstiningattern to be
witten into a polarization-sensitive layer in a single exposure step. 10

To thi's end, according to the invention, zones are present which are
|| {n ted from of@ranstaneeod $¢aaNargean e psedstacrnly e infarmatian | east
inte

rmtteptine PHIRseAIctRRhBlE FRldrofh dot form. In this case the

polarization direction can be varied from dot to dot. However, in
the transfer of high-information-content patterns only a very

30 short exposure time is available for each dot if the total exposure
time for the pattern is not to exceed acceptable limits.
Consequently, the energy necessary for the orientation must be
applied to a small region of the layer in a short time, so that the
heat loadability of the photostructurable material is severely

35 stressed.

Another possibility, described in L]S 5 389 698, is for the
layer to be irradiated with polarized light through a mask. This



“ directions. 15 Accordingly, in a preferred enbodi nent of the invention a
liquid crystal layer is so oriented in different directions zonew ge {UN%UZ
l-ncident light is polarized after pas%ing through the liquid crystal layer,
the pol arization plane of the |ight 20 varying in accordance with the

ori ent at i eangides ealh ther ebeesldryregibas zohesldyarewtidf daeet tipevganseof opti cal

rotation sg. . : l.ary i ofy,Lnci dent | i near
pol ari zed i'Wi‘é&%@&é@ﬂ?ﬁﬁé&%xﬁ?’ﬁggr éﬁ“'@%’d?éggsﬂé"‘é@ term "powers of
rotation" differenbeoriestatiovodirestivnsociangtherefiofebbehwriigenbintiot g of

twi sted |ijgui I ol Qi | j b d | i ght
a\rllmd al so {Ig&’éf%ggégu%el #ef%?éﬁgﬁgﬁﬁatﬁhéﬁ?ﬂ?%ﬁﬁié E{ércg%rsé genlzg. 30
The ori%entiatthis proeeass |fiogueackrgyentatiapedireghione the dranseissipnher

per manent 'direc?bfoﬁ éPrth;QSB@I'éﬁilﬁ'idn Sﬁltéﬁtﬂﬁ\%’%oﬁd ey %Hj@é‘técﬁ%?fd the
cel |, whi el ecttode In the latter

dynam cally, i1n a. iquid crystal .ch S des,

case the dPBskihAYiBH TR ReCHARARIANY REEENGS, SaCH HUTG- by osideriiccal
activati orthef mhask dissar phetidularlyl timeecoldismingeopadtadn.f eature of these
pol ari zati on masks provides great flexibility enabling masks to be altered
under conputer control in fractions of seconds. Individual itens of 5

i nforred i on sucdinge Bepartioularetranamissior sdicaationeoff the pelarizersierred

o R on. . Aibioiy rsiser
bartern 5 assqumte WithTeadt maskiin" et sESefTRAERRESre IO HELOr on
an i ndi vi elarizapdtself cambengarhofothemnaskonA péarizngbmask phui d cryst al

cel I, in whishih@tdsi beaprodlick8ant vansusiwhis chwkrfafwr@rtfe%wn%{lbg&ers of

such cel |l _nust hav? a st[ucI ured orientation. 1 I.nce th o) i zati on

S ,
di F ect | on TBF RXAIB@Gy DYo| APINELNDR (8K SNhEQ) & PelapertiRRe iMool | zat | on
patL ernrs mmlahzi_r@jmaﬁalﬁfw?is Kiegucardbe produded i xariouhevayge bgf such f
masks is ' riig e S WM el | % Lequi fo transfer
15 patterm@iﬁ%,még@anﬂrmggﬂigr gkt Iaﬁ'l“%?ld;dat% g’r‘ﬁ’dﬂhe@?i ns. Various
t echnol ogipsdarization fidmd tA peladizirg tmasktotidhis dindreeuidabieon necessary
for this Rreefer Juehest haks t hr ough
masks :M tﬁﬂpﬁgﬁfe%fl?a&gi?@e%ﬁ&t pgr%réggﬁ‘%aﬁmﬁrﬁ%gﬁ%_a%sg%o%d' i nu'?hi S
case too. IntegUaied imias sdigleonTask secthator pPERIELAPPErizatiatt i on masks can

be carxg eghReErMYcdgahpel aaneserrbar t&XRPHostHidUrbie (8 & & ent
di rections he zones which

, L are nqt .to _be rubbed_bei.ng.cqgvegred or
i npr essi nGIRHELEXRREHET HePat t%rppqﬁ\ﬁ'?ﬂtlgnn@'ﬁ%]%a&@ﬂﬁﬁa, %SG% woul d be
t oo el abonarepatationass-|pC odrehtaionf layersrisatienti@ed apers. In Ithe_ ca;e of
exposure Qu ar.j.zi ng : R e. i ngi g e_pol ari ze
ei t her bytéf g‘qﬁ?@t?ﬁha{)hgoﬁﬂﬁ@%tﬁ%béogéld&i?nrqur"gnﬂbﬁ%pﬁg .?i quid crystal
| ayer and pedariagtian3maskhsnighénioe tpraskiaeski dn tagtethe wtretchipgdopi ng t he
l'i qui r a i il Clar of Wg hN@igfaosen in
acgorgaﬁc?&mékﬁgt,ﬁghg%g{bﬁl @eggiét Vi tKEI(;c h%t*‘ t%?gﬁ,??g@t 8”@% e material.

pe
35, Enbodi MeReENakicat leadentPod GPNFISEENEcReIAr7atI¢R rdraatiesr owerh
ref erence |iigd hreagconpanyi ng drawi ngs wher ei n:

US-A-5 327 285 discloses a process for producing

30 polymerizers having two polarization directions which differ
zonewise in the micrometre range. The process is based on the
technology for producing polarizer films. The polarizing
properties of two polarizer films are extinguished zonewise by
chemical or mechanical treatment and stuck together accurately

35 at a 900 offset from one another. However, due to the stringent
requirements for positioning the two films and sticking them
together the differently polarizing zones cannot be made as small
as required. Also, parallax errors caused by the stacking of the



6 21 JUN 2002 Fig.1l shows an arrangenent for producing a |ayer of
cross-linked LC nononers with differing orientations zonew se; Fi @.42j)0s
an arrangenent in which the |ayer pre‘pared in 5 accordance with Fig.1 is
used as a birefringent mask; Fig.3 shows an arrangenent in which a

struct ur akrbhatprdI9nt ikl pot@izatisnusitisagnpehar badthep-Iimi@atheg mask, and
Fig.4 shows aIB electri cgﬂl@y SYVI t chabl e .pol ari zatign-rotating mask. Exanple

1 ~ 5 PrepaiBbepPloPossHiE: BolarzatieR AIERRIPES et EWRrani ¢ aci d derivati ves

can be considered, for exanple, as PPN material. A material having a high

| ass point (Tg=13 chogsen for the exa havi ng PPN | ayers: 20 O
I%hot opgl yrrer:( % & i(ae P ec,‘t 8?@}%6‘%%“%:\?%@??%@'1@ tbqaésol zed I n NVP
to a c?ncemmpbnenbfenatﬁ%g Timearo palanze dvdigithea lueq?rdducamblvyith PPy Iaéer
to a glas nla LS P | aty: T r en drie
at 130C o oi\eﬁ\ggk bﬁrﬁgﬁngop%ggﬁ%%ﬂgnaﬁﬁ%g%gbfn'ng%’c%?f%)\g%pﬁ%’rther 4
hours. Thé&ol pyepansamasien emablingdaf pelaization esientatmompasteen 4oube with
the linea ' ' i imiggh; :
whor ear t ot TR 0S4 poRMzal o s Ry g SRR RS, i o

crystal s. Stép. Exam-he 2 21 .1 UN 2002 Preparation of a |layer consisting of
cross+lg nked LC nononers Lsee Fig. 11

To this end, according to the invention, zones are present
which are limited from one another on the light output side and
which have at least intermittently different polarization
directions.

15

Accordingly, in a preferred embodiment of the invention a
liquid crystal layer is so oriented in different directions
zonewise that incident light is polarized aftér passing through
the liquid crystal layer, the polarization plane of the light

20 varying in accordance with the orientation‘pattern.

Preferably, the zones have different powers of optical
rotation so that in such zones the polarization plane of incident
linear polarized light is rotated through different angles. The

25 term "powers of rotation” is to be understood as denoting herein
\ both the ability of twisted liquid crystals to rotate the
polarization direction of the light and also to produce a different
polarization direction by birefringency.

30 The orientation of the liquid crystal layer can be
determined either permanently, by a correspondingly structured
orientation layer, or dynamically, in a liquid crystal cell which
has electrodes. In the latter case the orientation pattern can be
altered very simply by electrical activation of the discrete

35 picture dots. The switch feature of these polarization masks
provides great flexibility enabling masks to be altered under
computer control in fractions of seconds. Individual items of



5 A PPN layer 1 was prepared as in Exanple 1, the substrate 2 used being a
pl ate of UV-perneabl e borosilicate’'glass..The polarization direct izqnfmmgzhe
WV light was of fset by 45~ for the reagliation of the left and right plate
hal f. 10 As described in the still unpublished Patent Application RAN 4701
/152, a mindoumeatedn csuds aki tdodh | rUMGers nomimageascal shelrefale beani sole to a

20% conce i n llied to the ' exposed PPN | ayer by spincoating at
room tenpgtéﬁfrece}?eé' ?gﬁ@}/ t he photo-induced cross-1linking the | ayer was

irradiated in vacuo with isotropic light froma 150 Wxenon for 30 m nutes.

mechanical , hedt! R TAE, Hahg #f”ﬁ?&%ﬁ?%@ﬁﬁiﬁ?%@?rﬁZEeCt i}

observeéd GABePecaehievgd8Ither;Ry saigrogsslin bceryﬁrcabfayefg@m anThe

optical aypsiviHudl Slibstratkehiviagd thegbFieptationhilyessof dbyresl IRjuigngl e of

45~. The Ilé\gstgaﬁi crystal S"Hhﬁdl %gken over tlhe orient t£on of the PPN | ayer

and ret ai ABEESA CRlbi Wy WHEN JRBEST (Gaski Al ISt Isthi§AWPe 3 Exposure of

a PPN | ayerientaviogh |aydrisr ef rsugbeellmaskst| haveFaaslicBarekhe optical del ay of

t he Iayerog{e%?(gni n Exanple 2 was approximately 170 nm near the 336 nm
I'ne. |

mercury | plate 1, 2, 3 was then so placed as a birefringent mask
on a @Pass plate coated with the PPN material such that the |ayer sides

cont acted one ; : i dihat the 35
birefringent é@ﬁé%‘a‘{m‘e ?ﬁ%ﬁ??‘é‘?i%ﬁ'ﬁé(%ﬁ%ﬁ oyided b, BRI ﬁgﬁh 336 nm
for 5 ni n(R&SKS ’ﬂﬁé”ﬁ!ﬂ)Iaarpieiﬁftaﬂﬁﬁ‘tdPpé%r!l%ﬁhoﬁfp@ﬂ’ﬁ@r@\muﬁéH?evvas adj ust ed

paral | el _b@ljtﬁé’c%b(P@tas?@éanfle@l,qfixéh%g' pixelhaht géetdf sbicheffdsh@ery mask. The
pol ari zat i on, .di eftlon L.the u_ . 21,1 N 2002 8.1 r%t is therefore

mei nt ai neBar A HSBfL infadgh inavhigh: 1t reglina thatfansiére (he rignt
pl at e15al pasteres daving, mdrdetlagn ptvao eddherarttupolarizatdni direbeigmsl ari zat i on
direction = ALt p KAUI | r was applied
to the PPW%E%@%%H%&%&%QE)és_eléﬁa%‘%%FQHEQ ﬁ&%@%%@§§ by neans of a
tilt conpenemMtatiahaecessary dardthisypuapesen Prefarably,apbioteght plate

hal ves we&ermwgam GHABAridIe eiaﬁogeatﬂ%d@ trh§sid avoﬁhon?hb%ﬁo!aat e. 10
Birefri nge![}téﬁmas S I.ch rot t he I"zat | | ane of the incident

e pol a R’ pl an
li ght thr8li§arersPalatzagen 8Hﬁcﬁ@r‘plcéﬂa£)€du§?a1 inaENig. c@8¢ §9%-s purpose the
Zggl e %E_et M@cbl,htlgfs @rfetlcffenptrbnegs ij@ﬁtpgép'ariﬂgt b@ﬁérim&?@n _nrnm_stskbecianEsbe\aMt1 _haR
~. 1S C 20 [ u LLZ). S 1 C
have manycggrrtﬁé %‘éﬁ&’ﬁi@gﬂ%ﬁ@ﬁsorﬁot')'né)?%ﬁ@ﬁ)?d\’e?spﬁﬁ}iéncﬁ“?\%&%i% n of their
opti cal agirect®nsypihe zones which are not to be rubbed being covered, or
impressing an orientation pattern with a mechanical stamp,
which would be too elaborate for mass-production of orientation

25 layers.

In the case of exposure through a polarizing mask the
incident light can be polarized either by a conventional polarizer
disposed in front of the liquid crystal layer and having a

30 consistent transmission direction or by doping the liquid crystal
layer with dichroic molecules, the same being chosen in
accordance with the spectral sensitivity of the photostructurable
material.

35 Embodiments of the invention will be described hereinafter
with reference to the accompanying drawings wherein:



. 20 Structurall~r oriented LC cell as polarization-rotatina mask (see
Fia.3~ As in Exanple 2, a PPN-coated borosilicate glass plate 752/\@.3 0
Irradiated with linearly polarized U§light, the polarization 2 ip@&“on
t hereof being rotated through 45~ between the irradiation of the left half
and ri ght Fhphf shbwishernpkatahgetnent Vo geoduidiagt atlager ! &Y erovssinkerl i ed to a
second bo[_gm licate Iasg pl §£e.8 and t?e .same_was r.ubbed with a cloth

par al | el P RNPEHYS oY tﬁaﬁj' %fé'ég HEN Q\Boaf’-’aégnﬁy\’é’f%s wer e then conbi ned
to 30 forma 6 ~mthick LC cell such that the left half of the PPN plate

t oget her i ol yi @ | for a.par I I rrespondi ngly,
the orien a‘i‘?o%ﬂgy\}r%eg%i g}nr%?@%rﬁ%@t |JﬁgWQBPHqﬁA?&EgrPﬁgﬁlr?ﬂgﬁpol yi m de | ayer
f or med Sanaangrdandte 48ith Figs1cisl Usedsas teeirefringenti mtask;nenatic |iquid
crystal. Wien a polarizer 9 was 35 placed on the back of the

pol yi m de-coated glass plate wth its transm ssion direction parallel to
the direcfi®d showm@EMmgrrangement inavhidt a sérucurallasordenteskildum dar kness
when the tefngniyseidoasdipotsiizMioniraratimgpiniask, abeve the polarizer was 2
; J L N2002 9 arranged perpendicularly to the transm ssion direction of
the pol arizer. However, the right cell half was at maxi mum darkness when

t he and y§ag.Meshowsatad déctrighllyl SswitChabéeupatdrizatior-mdbaingat i on pl ane
of the inﬁ't)%ﬁpt | i ght remai ned unchanged in the 5 passage through the |eft
cell half ‘was rotated through 450 in the right half. This cell was
mounted by way of the PPN side on another PPN coated gl ass plate. The PPN

| ayer was then irradiated through g fdlqwith W light polarized parallel
to the polyimde rubbing directi onjgpplﬂm. Td crystal |ayer was then applied
by spincoating to the PPN | ayer. Wien the latter |ayer was observed under

crosseg pPP%@bEﬁlém of g@o‘tégﬁt@lﬁe&@wl@wgg crystal had ' been
oriented, the orientation direction differing by 45~ between ~ 5 the |eft
and right plate halves. Exanple 5 ,.:' Electrically sw tchable

pol ari zati on-r Qimhami¢c acidkdésweativieg. dan e Rodnsideded) figerexamplel5 were
applied b b C L toyt osll:.cal a..al ass. Rl . ving 1 X
1o | To B aaAaelgL 9 R ayin™s high®aReR BOTE (g 138°0)

pr edet er niasd coesencfoptheeexamplasinayinhPRNIlgyefsde | ayers with a cloth.
The 2%qgrubbing direction differed by 45~ between the two plates. They were
then mounted by nmeans of a 6 umthick spacer tofarma liquid crystal cell

such that the two el faces overl apped AS t(gﬁp filled
with a nematic liquid cr m xtur ©\18. 4 AR A er wal |
Vi ngys Nedfed. When the

ori ent at i dthetapoiymeat i ng 30 ceO—h\eiL'
transm ssion directi pq} ar N\zer~/19 on the bottom of the cell was

arranged to be parallel to the rubbing direction, an anal yser placed above
the cell had to be rotated 35 t hrough 45~ for maxi num bri ght ness. Further

rotation of th?@P'PY\F?ﬁaEéHeﬂf\%s9&§stxfég*’ﬁzgﬂrf{gx"%cﬂ;H“c%'t:é@%§§ioﬂf ofhe cell.

(1w & SShheiFha LobdF i thds s EBcaasbraibllyr to's gecs " "
25 plate by spincoating at 2000 rom. The layer was then dried at
1300°C on a heat bench for 2 hours and at 1300°C in vacuo for a
further 4 hours. The layer was then exposed for 5 minutes at
room temperature with the linearly polarized light of a 200 W Hg
very high pressure lamp, whereafter the layer could be used as an

30 orientation layer for liquid crystals.




2 ~ JUN 2002 10 oriented thenselves with their |ongitudinal axis

perpendi cular to the glass surface: In this zone the transmtted | |€
retained the polarization direction predeterm ned by the polari zerd T JUN 807
t he anal yser had to be adjusted parallel to the polarizer for maximums
brightness. This cell was nounted BxarapRP® coated gl ass plate. A polarizer
was nounted on the back of the cell such that its transm ssion direction
was parallel to the rubb| ng d|rect|on of ~ 0 the gI ass plate near the

pol ari zer. Ryeg P i DOKE 1hCt hommners zer and
cell) the cel I remai ned act [ ve Af§§% Flgrf‘ﬂ' ation a I lquid crystal |ayer
was applied to the PPN | ayer by s g. Wien this liquid crystal

| ayer \Bas arranged " bel ow crossed polarizers it could be seen that the

T i d | T f ot h
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regi on exposed throu the swic ui'd crystal cel
di ffered Mpegsbemnam tpllﬁated|qfeHVrBﬁfmﬁaHﬂe%&fﬁéﬁ'C§6ﬂeg lasgp” The Exanple 6

LCP pol arlt peiirifetibh &rasdon af tfhePE]lV Ihgmrw@@ %ff@erw@ :4|§atﬁart§l’hﬁé; plate
was oriente 0 a ght parallel to the 2s
| ongi t udi ﬁaa 32?;‘{:{35 P%ﬁele?gfqn%al %@Lﬂ- inthe right half. A nixture

of crags-Ilinkable LC nononers was doped W th 3%of the follow ng

e chosen bac AR st bed AL O AN Hnudishey %?gnégﬁ@@@@?@ﬂgi o et
the case GANhE7RAN hWalerd amlxnumj qf~¢rms6=9nbab LCTmOdop’E&TSrrV\batSure was
di ssol Vedd&(ﬁ@ﬁéﬁ'neaﬁlélé Q&a@@/&%ﬁ%@h'ﬁ'éﬂl&?hﬁ}f agayl’lg Yo g?h;ﬁ pi ncoating

to t he expose ?/a rogm t erature s took over
the ori en€XPOsEdIRPRY [AYie&d wmneoaﬂ:»nge%cs@em t@ﬁ‘@P?'@talfﬁed such 11
orientiation after the subsequent cross-linking. The cyanoterphenyls had

oriented thensel ves in accor.dance with t q stal matri x, as was
shown by the f?&r frﬁﬁtpsﬂﬁo’ﬂ?aﬂg?@s@% E%'ﬂggr ghea% LloWdn par al lel to the
di rector Wwaadiited iresvdoexs With higottdpictlighis fremsi an13€ pﬂndenohafort o the

director. 59 nge e crpRs- Hc{}.'r%af?ﬂal?eé G SRR YalBE S auspk do not

contri but 0 absorption’in € due to the
di chr oi smssablenin (E?éﬁ@@'érqfhmﬁﬁf@m&a hemt g UV stressing. When “the

20 cross-linked layer was observed under crossed polarizers it was
found to be birefringent. The optical axes 4, 5 of the left and
right plate halves formed an angle of 459. The liquid crystals had
taken over the orientation of the PPN layer and retained it during
the cross-linking process.

25
} Example 3
Exposure of a PPN layer through a birefringent mask (see Fig.2
30 The optical delay of the layer prepared in Example 2 was

approximately 170 nm near the 336 nm mercury line. This plate
1, 2, 3 was then so placed as a birefringent mask on a glass plate
coated with the PPN material such that the layer sides contacted
one another. The PPN layer was then irradiated through the

35 birefringent mask with polarized UV light 6 having the wave-
length 336 nm for 5 minutes. The polarization direction of the
UV light was adjusted paralle! to thé optical axis of the left half
of the birefringent mask. The polarization direction of the UV



The resulting plate was nounted as a polarizing mask with the |ayer side
downwards on a PPN coated glass plate and. irradiated with isotropj¢ jyN2002
Light fromthe mask side. A liquid crgstal layer was then applied to the
PPN | ayer by spincoating. ' \Wen the spincoated | ayer was pl aced under

cr QSSteddDQ)ilgﬁfti kerBerefiore maiméidebeimﬁﬁ ﬁé@@}ag]?th@h&ddm Ctmér %éf}taharfag ?ﬁen
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mask to pramtlichusrictatediinnti®® podatizationi dirpbtibestmsughv@Omt eri al s does

riot require the use of an external polarizer. Polarization and the

determ nation of the polarization plane is dealt with pixel by pixel by the
pol ari 3 ng maslAftes exeogure 2 iByuice caysttal ylayer enasdappliad dcocthet BPNcel | as

2 . _ 2 | e s
B0 was. or VR oaYpsPirieo st as 1A ECarily 23 103 3oBRUTBY EBhE 8305 Per
the | ongi tilti¢RMPengaten thaé the diowdfcrysdalsson he Heft aingl trighthal edge in

the right gigdd hafvéewerd éecrip?ﬁ@i&Wﬁ (5, éﬁd%rno@%%raﬁpﬂ?@ﬂol%getaohﬁe%end 35

borosilicate glass plate an ubbed with a cloth paralle

| ongi t udi ft ge. The two gl ass plates were then conbined to forma 6 ~m
thick1gC cell such that the left half of the PPN plate together with the

ol yi mi de pl at g,; |1 r i.ng t

gri gnt ati oﬁ di ?é%%{rg@er& Pﬁ%ﬂgrl @%Pﬁﬂlt%%l]‘%hgﬁboﬁr??ﬂbﬁomﬁqﬁ g)j | ayer
formed anthegincidéntdightotivieugindessthamh@08etanviee prieparedi similady.h a
liquid cr al i (o PRYY! 9 eHiFRSTBH ol ari zes was
pl aced on%_e“?fglcéagt?&%éjggg %ﬁ?ﬁ#&ﬁ%?gé gﬁ’a S t’ya:éye}?éshu%hoot hat its
transmi ssiaRticAlraxas Bnstabedgpalthan f#e% nd hmmﬁ@cﬁica@calﬁenbetwd eft half
of tha scelth pRodice BaMNglATiekes WHIERIAVE haRyisfbriéd each rection of an
anal yser apgve. it .was perpendj,cul ar to the trans ion direction o e
pol ari zes&ﬁ&ﬁé\%rffomhgnpi GHPHF‘:%W fin 1%‘6‘0 'E%'%Iqr? aﬁg'raf)ph&?frﬁmsdar kness
when the anal yser was rotated through 45~. The pol arization plane of the

i ncident |ight remai ned unchanged ¢ passage.through the left half of
the cell and was rotated through 4%% passage through the right half.

15 This cell was nmounted by way of its PPN side on another PPN coated gl ass

pl atepgorhe PR, 8¥EalNRDridited NI@AEAL o5 WalArizaeidrpbeatiMgl heddi t hrough
the cell, whéreaiter aTlrquid crysial a was applied to the PPN | ayer by

spi ncoating. Wien this 20 | ayer enegllaced bel ow crossed pol ari zers,
it could be seen that the liquid crystal had been oriented, the directions

o 0T ST 2U1 00 40 e kble 21§ 3l W flc bl By teri o from
st ruct ur aW3as driagiated L\eithpdingarhi mplatiziedr éidi light,ndhespatrtizateal
external R TheFe8fMMeing reRhte 8 HrbLigh"d53VheEN8BAEHED mask
\ irradiation of the left half and right half of the plate. A
| polyimide orientation layer was applied to a second borosilicate
glass plate 8 and the same was rubbed with a cloth parallel to its
longitudinal edge. The two glass plates were then combined to
30 form a 6 um thick LC cell such that the left half of the PPN plate
together with the polyimide plate formed a parallel cell.
Correspondingly, the orientation directions of the right PPN half
and of the polyimide layer formed an angle of 459, The cell was
then filled with a nematic liquid crystal. When a polarizer 9 was
35 placed on the back of the polyimide-coated glass plate with its
transmission direction parallel to the direction of rubbing, the
left half of the cell was at maximum darkness when the
transmission direction of an analyser above the polarizer was




30 2 ~ JUN 2002 Finger electrodes of 1 TO were prepared in an area of 1 cn®
on a borosilicate glass plate. The w dth of the el ectrode paths, ghigiyngre
disposed parallel to the plate edge,:%/as 20 ~m and the di stance between the
paths was 40 ~,m A polyinide |ayer was then applied on top and rubbed

with a cl Cﬁrhaﬁ’?eéﬁ ePrS’erﬁéﬁ@uFHrf)ﬁQb' @Heofratrﬁ%lglsﬁﬁ et N6t tﬁesecond

borosilica ateg hout aumy egtroemﬁs al so coat ed W'Hﬁﬂ yi m de and
rubbed at RHBArIZEr: hEOWRNED Jdiendlontqgellshall wRa: akhaximuee gnﬁﬁsthe 13
2" JUN 20Gehémehed éh@@/s@rpﬁﬁ@'rb@étstﬂthr@u@hmsd'hecme@@éh atﬁé di stance

was 6 m_ A ne tlc ui [ havi.ng ,a negativ ectric
ani sot ropf%gza Bgd pvﬁrfeh 0% E}‘%;}éﬁ&eé\lpﬁ@ﬁare&h%lngﬂaPagﬁaPﬂ?a Shgel | .
Wien ars apmssagieatietoudh ghevielft apdl half bubtppas edtated hbréuglge4 S0ehect r odes
nol ecul es tpgar .@tmehﬁi#Ct rode plate oriented thenselves parallel to the

el ectrode path Conséquently, the liquid crystal had a structure with a
45~ twi st near the finger el ect rodes whereas the parallel confirmation

remined in therpiasobll e nial il §> {BF tPleCPPROGER ofDarfbthdiel | was
tteh i (ﬁh& a

t hen nmounted on PPN- coat yer was then irradi ated

t hr ough t He qua,tﬁéldgl%ﬁﬂ WIW@%tt e\ﬂhﬁl’@@\‘attéfj a liquid
crysgax:o I mbugﬁgtﬁeptelﬁdw”&hl wehaﬁbl belrized) irhilelc eat the. p M&y&mdéﬂg Ibl qui d
crysta L.~ Wa S en ac I’OSSG ers cou e
segn t hat 'Lﬁ?'“%‘éﬂfﬁcvwst "H&béjbcéé!ﬁ?%fr %gpﬁj"l%n Iféeqlutbéfl on

di recti on spin¢batingnto dineePEN layerheWhergenheelastd:elr daeeramees obkskeved by 45~
from the Jiidt Rrbotedidaehban, IR WG QURR"tifo EheNiutitl BE08lgI-hagpol ari zer

was nheede I ST construc |oﬁ ei arized by the
doped | i thQEﬂ: rqmranedn theuoas;erttaaq@owﬁcmn (diffﬁrlé.\@e byefdg HEtWEeLDb! e

t hr oughg 4Qheby RCLhMatibR f'ﬂétf% h¢&sl - It is therefore unnecessary to
change t he mas betvvee transters o different itenms of information. 2'
JUN ~~~~ n Clains : 1. A nmethod of genes ating anisotr opic properties in a
photostr ucturable material by inpEgssiplg ® |ocally varying polarisation
pattern on a |ight beam which conps ises providing a polarisation nask for
producing linearly polarised |ight having a preclet erm ned poI ar isation
directi on f Etectinicaltjerswitichhblenmbolasiz T nask s(g .

out put, i de, which conprises a pl urallty of zomes whi ch are delimted from

each 2t(ﬁer on the |ight output side and which have different polarisation
directions at IRQlyimide dayers; M.h%sweaﬂdapew%tbm@panwawgt d¥h t he

conponent B&dsrwa%s PadsOFPdtbx ver wn@hanﬂh risaty O@rriOHFG)eéI'écQFb@é'@ li ght
ost ruct ur abI rial he |1, ﬂht beam and to

beamto ir dl%’teo‘é
generate t NSt IgN: Gif e¢§§'°n2 t W&& B CERTiNgE 9N exposi ng a
pol ar i sat ieacts phstd ibye ropbieg she tpolyimizhe gy ersl withs adclatbht Tdfe nore t han

one poJaritaidifg kEEGbhOGifrHaLCBy C8EB héfReen the two plates. They
were then mounted by means of a 6 um thick spacer to form a
liquid crystal cell such that the two electrode surfaces
overlapped. The cell was then filled with a nematic liquid crystal
mixture 18. Because of the different wall orientations a rotating
30 cell having a 45° twist was created.

}

When the transmission direction of a polarizer 19 on the
bottom of the cell was arranged to be parallel to the rubbing
direction, an analyser placed above the cell had to be rotated

35 through 45° for maximum brightness. Further rotation of the
analyser through 909 produced maximum darkness of the cell.
When a sufficiently large voltage was applied to the two ITO
electrode, the liquid crystal molecules near the electrode surface



-a) providing a polarisation mask with an input side and output side, the
pol ari sation mask having a plurality of zones which are delimted f1riofiNeglgih
other on the light output side of th eqpol ari sation mask and whi ch have
different polarisation directions at least at certain tinmes: b) providing a

ID|O| ﬁ: l :gt oplerieRs lthleYﬁ?stéWégr V\,&tfr.f% ht&@r dbngmmﬁmaﬂg atxh? p&p@ﬂ&@t#lla@ntﬁﬁst t Od
en e in sation mask an

eX|gts t he Bﬁt gfﬁsssﬂi aGf- t %B? %oq%gﬁﬁoﬁr%ﬂ'tg%qu@hqﬂ/ %@990@1?@ t he

pol ari isat ipotarzatoni dafeumtoe'r predetgrmmazhrbyl/ thel aolars:eer l-i g, thhe nor e t han

one ar 0.

cl ai Irc1)101 O@h%%e&nhgﬁ §§ t?easqjug%elrr% waﬁgg%&?hél sat | o%?dlp%'ag@%'on of the

pol ari Sat boightrassare var ied befog a exposi ng a sanpl e of

phot osu-ucturable mater ial. 4. A polarisation mask treated by the nethod
of any preceding claim the mask being configured such that said zones
radiate in sai st wasi mauniesbesl § ARNmoated atpssi PR&Eent pol ari sati on

direction ol§r|ze|AV\PéH Folsedd Uh 'T!Prékbéék Bt eidle el BacHeiHrditef any of

clains 1 to , .wher ei.n tg EO arlsat is confi red.to be connected

separ abl y W@ﬁnéseﬁ"anpﬁlfﬁﬁ &l agar rt,oa|t5e BuUbRING, AERJ4PBNPT i ncl udi ng
a pol an i shki gms@apkatbrnaat Qﬁebpotdmeret vehile@fthan PPOF layesn wmslthen3 or

2coor 1 EREIATR R, pobied S BBl HRELECRRRG JBLR hpbiadept =d to
wher ei n tWé‘tpollarrachatlonnanhquld crystal layer was applied to the PPN
layer by spin coating. When this liquid crystal layer was arranged
below crossed polarizers it could be seen that the liquid crystal
15 had been oriented. The orientation direction of the region exposed
through the switched part of the liquid crystal cell differed by
450 from the direction in the other zones.

!

Example 6
20

LCP polarizer

As in Example 2, a PPN layer on a borosilicate glass plate
was oriented by irradiation with polarized light parallel to the
25 longitudinal edge in the left half and at 4590 in the right half.

A mixture of cross-linkable LC monomers was doped with
3% of the following cyanoterphenyl molecule:

Cyanoterphenyl was chosen because maximum absorption
occurs at the same wavelength as in the case of the PPN material
used (Amax=310 nm). The doped mixture was dissolved in anisole

35 to a 40% concentration and applied by spincoating to the exposed
PPN layer at room temperature. The liquid crystals took over the
orientation determined by the PPN exposure and retained such

30



-and the photostructur able material consist of separ able nmenber s. 7. The
arrangenent according to claim6, wherein the photostructurable matgr ial

i's configured to forman orientatioRql ayer having an orientation pa&téUMZUU?
for aliquid crystal. 8 A nethod accor ding to claim1, when Bin at |east
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The use of an LCP polarizing mask to 'Eroduce orientation
20 patterns in photosensitive materials does not require the use of
an external polarizer. Polarization and the determination of the
polarization plane is dealt with pixel by pixel by the polarizing
mask.

25 Example 7

Structurally oriented liguid crystal cell _as polarizing mask

As in Example 2, a PPN layer on a borosilicate glass plate
30 was oriented by irradiation with polarized light so as to be
parallel in the longitudinal edge in the left half and 459 to the
longitudinal edge in the right half.

A polyimide orientation layer was applied to a second
35 borosilicate glass plate and rubbed with a cloth parallel to the
longitudinal edge. The two glass plates were then combined to
form a 6 um thick LC cell such that the left half of the PPN plate

together with the polyimide plate formed a parallel cell.
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that the liquid crystal had been oriented, the directions of

orientation in the left half and right half of the plate differing

from one another by 45°. This example shows that the exposure

with a structurally oriented LCD polarizing mask requires no

25 additional external polarizer.

Example 8

Self-polarizing switchable LCD mask
30

Finger electrodes of ITO were prepared in an area of 1 ¢cm2
on a borosilicate glass plate. The width of the electrode paths,
which were disposed parallel to the plate edge, was 20 um and
the distance between the paths was 40 um. A polyimide layer

35 was then applied on top and rubbed with a cloth at 459 to the
direction of the electrode paths. A second borosilicate plate
without any electrode was also coated with polyimide and rubbed
at 459 to the longitudinal edge such that after assembly of the
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The cell was then mounted on a PPN-coated glass plate. The

PPN layer was then irradiated through the switched cell with
isotropic UV light, whereafter a liquid crystal layer was applied
to the PPN layer by spin coating. When the liquid crystal layer

15 was then placed below crossed polarizers, it could be seen that
the liquid crystal had been oriented and the orientation direction
in the zone covered by the finger electrode area differed by 45©
from the orientation direction in the outer zone. No external
polarizer was needed in this construction either. The UV light is

20 polarized by the doped liquid crystal mixture, the polarization
plane being switchable through 459 by activation of the cell. It is
therefore unnecessary to change the mask between transfers of
different items of information.
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a polarisation mask for producing linearly polarised light having a predetermined
polarisation direction from incident light and having a light input side and light output side,
which comprises a plurality of zones which are delimited from each other on the light output
) side and which have different polarisation directions at least at certain times, and radiating a
light through the component to impress a locally varying polarisation pattern on the light

beam to irradiate the photostructurable material by the light beam and to generate the

anisotropic properties.

2. A method of selectively exposing a polarisation-sensitive material to linearly
polarised light of more than one polarisation direction, which comprises:

a) providing a polarisation mask with an input side and output side, the
polarisation mask having a plurality of zones which are delimited from each other on the

) light output side of the polarisation mask and which have different polarisation directions at

least at certain times:

b) providing a polarisation-sensitive material; and

c) exposing the polarisation mask to light so that the light enters the input side of
the polarisation mask and exits the output side of the polarisation mask selectively exposing
the polarisation-sensitive material to linearly polarised light of more than one polarisation

direction.
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4. A polarisation mask treated by the method of any preceding claim, the mask being
configured such that said zones radiate in said process simultaneously light having different

polarisation directions.

5. A polarisation mask treated by the method of any of claims 1 to 3, wherein the
polarisation mask is configured to be connected separably with said photostructural

materials.

6.  An arrangement including a polarisation mask treated by the method of any of claims 1
to 3 or according to claims 4 or 5, and a photostructurable material adapted to be made
anisotropic by passing light through the polarisation mask, wherein the polarisation mask

and the photostructurable material consist of separable members.

7.  The arrangement according to claim 6, wherein the photostructurable material is

configured to form an orientation layer having an orientation pattern for a liquid crystal.

8. A method according to claim 1, wherein at least two zones of said photostructurable
material are simultaneously irradiated by portions of said light beam having different

polarisation directions.
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10. A method as claimed in claim 1, wherein said photostructurable material is adapted for

forming an orientation pattern on an orientation layer for a liquid crystal.

11. A method according to claim 2, wherein said polarisation-sensitive material is
simultaneously exposed to said linearly polarised light of more than one polarisation

direction.

12. A method according to claim 2, wherein said polarisation mask and said polarisation-
sensitive material are formed by separate members which are connected with one another for
exposing the polarisation-sensitive material to said linearly polarised light and are separated

after the exposition of the polarisation-sensitive material.

13. A method according to claim 2 wherein said polarisation-sensitive material is adapted

for forming an orientation pattern of an orientation layer for a liquid crystal.

14. Use of an optical component, the optical component being for producing linearly
polarised light having a predetermined polarisation direction from incident light, wherein
zones are present which are delimited from one another on the light output side and which

have different polarisation directions at least at certain times, the use being to impress a
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15. Use of an optical component, the optical component being for producing linearly
polarised light having a predetermined polarisation direction from incident light, wherein
zones are present which are delimited from one another on the light output side and which

have different polarisation directions at least at certain times, the use being to effect parallel

) transfer of information by polarisation-code light.

16. Use of an optical component, the optical component being for producing linearly
polarised light having a predetermined polarisation direction from incident light, wherein
zones are present which are delimited from one another on the light output side and which
have different polarisation directions at least at certain times, the use being as a mask for the
simultaneous transfer of a complete polarisation pattern onto a polarisation-sensitive

photostructural layer.

) 17. Use according to claim 16, wherein the photostructurable layer consists of a PPN

material.



