;e3eur (6 TALR* *166166* -1 i METHOD AND DEVI CE FOR TRANSFER
~GF POLYRI ZI NG PA W @ﬂm ention relates to an optical corrpo?_l n;lm\\fl
produci ng linearly polari | i ght having a predeterm ned pol arization
direction fromincidéfit'®fight, the corponent being of use as a pol ari zati on
rask in the exposure of polarization-sensitive |layers, to repar ation
of such conpdESHMCD AP tDEUIE FOR dRSNSFERISE PERE/ RIGING pﬁ' g" isto
be understood for the purposes of this description as denoting both t he
actual production of linearly polarized light fromunpol arized |Iight and

changi ng the potigéijpekheidrdrélaess e ah bﬁﬁbﬁ?%rﬁp@ﬁén%’o‘?h m@hgggglyy

been |i near ol arjzed arious processes and terials have re

becone kng\}(}gﬂrfyv@ﬁl@ﬁl% i'@h b?é"%t%rﬁ’%ﬂ §FEsREREfeROREZ3HAlCed by

irradiati Qﬂrémtnbnlfr@ﬁarhyd@@wrgﬂtedmé wmpah@n@rbéﬁgr@plwse%@p@rty - e,
material in.mcrosco smal | zones -

the preferred direction

can be varﬁ@é”ﬁ@tl%d??ég Y tﬁﬁeeﬁfc?loérulr%eaflP%’ﬁtr'zaltrp"a&&nﬁ”dﬁeto opti cal
anlt sot rf)py? erd, Stm?he pe&ﬁar@uioaabitstmﬂu fbm %nMssghdow mmeh gltvest}]hese
materi al s Lroin r_ingdustr b s .in W a
pol yner nﬁ%"&??%{@ af e.osflg% &M np'a%%%‘?'a 3 Wf’ﬁy ge prgf? ﬁ?r ection

t her eof b;puﬂmess’seof dhisidescripgiorofass dehotimige biodh. th‘léhMuphot ostructurabl e

pol yer s %Qy& % |RELPSNEY SHLAARLS ol IEMALIoRd fYRESafgr |1 aui d

crystals, ng pos e-f ¢ he” or ron di'rection varied in
the nicro@éiangingntiee Sasizatiom divectier cot Hasidensr bgbtswbmdwaﬁw a

guest - hostah%asd%lr%éf{?gre@\?b% I%?Tzre%d direction is induced by irradiation

wi tth linearly an appropriate wavel ength by the
ci$-trans-isonerization of dyes. Liquid crystals in contact with a surface

tTEus i rradiat ed/ﬁ@u@@r&iﬁe@@esnaﬁécﬂadéh@ﬁs \Wdvie téd:@nﬂ ebetoate directi o]p
is orientation pr s_i.s reversihle r tion o
the | ayer mO[V}('n 'Pgmch'ﬁﬁ %P'5856%Cpma&rﬁf%tﬁ’ﬁﬂpe&%&?% %dt“‘r‘f Oﬁi’ entation -
di r ect i onirradiatignwwith dineéarly apolasizad dightagal he @nisotreic ent ati on
process CaobgrfPReRbedrhe ?érkféhlefd"'ldu)&ﬂor? G LAE! fundial Ui red and s

t herefore paft arI Interesting in connectjon; L? re-a gble opti cal
menori es. "UQTRSGOB@? 898”@1 lsgPpges- SiRet §tV@E‘@G’r hMl Q?rti'%’ht% itBR 5 | ayers

i n whi ch, p'dﬁaﬂ@éﬁrl@ghttolnt heldityer & K stiesl gnts@tr@pypntossemomr ei nbefore

descri bed a |rr si bl.e anlsotr i C poe1 |It up The

opttcal - aRa BeUY nfie et RO M AvhiET 1nV5R HisSe mAtREEISE exposur e

w th |ineaheir pdierestefbr! inghistay.e hhquidstaystalarid sontaciovitheaf urt her

re- ori ent glikherlr ;n%,nalr S EPRHIERS in TeRtaBRekouRt HehrBetyglr netvor ks
or st

(PPN) can t er e wher ever rg unsStructured LC
orientati H'Q%'Hﬂﬂst Ett?)(:aﬂ hee pé@ERt 3NSAEFORY ﬁ“&ﬁsﬁ?aﬁtqr@i col our

filters, ocslnnjcfmrgblec ymersabr@rtﬁerbf@wes erﬁMémj/ 1~ del ay

'pﬁﬁféit?Lébﬁﬁ%&%%?@ﬁﬁﬁﬁﬁﬁﬁ et il eIy BRhGol ar zat i on

st ates of polsmblegfnr liheeotienbationedireotioni te be \ariediini tlkepattern. Vari ous
exposure mie ﬁT ? dor inpressing polarization patterns into 20
phot ostructura ayer% ‘are known at present. Al the known processes have
t he di sadvantage that the total information cannot be transmtted in

paral l el fashi gis-puly oyt ol deaReibies! 8hRRIdSA bisediof-d duesTigst han a

si ngl e ex osure st e The ogcesses are.therefqre .conpl ex, costly and
ti mg consg grel pre?‘errepJ Irection is induced Qby iFradiation Y

w:th Imearly polarlzed light of an appropriate wavelength by the
cis-trans-isomerization of dyes. Liquid crystals in contact with
a surface thus irradiated are oriented in accordance with this
preferred direction. This orientation process is reversible - i.e.,
by further irradiation of the layer with light of a second
polarization direction, the orientatién direction already written
in can be turned again. This reorientation process can be repeated
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For instance, a scanner can be used to apply the information to thﬁ”\‘m2
phot ostructurable layer in dot form In this case the polarizat ildn
direction can be varied fromdot to t. However, in the transfer of

hi gh-i nf or mat i,on- cont ent n r exposure.tinme is
aval abil o FoofeaR MR deaUTathankh s RetphuE Sart e B iR BRI |5 not to
exceed acagpipddtgéohi witls.reCahigegblentdpticdlhenemer@gs. necessary for the
orientation nust be applied to a snall region of the layer in a short tine,
so that the heat |oadability of the photostructurable material is severely

3 s stressed. ASthes 1®3sbbifl idisolodescphbeastroctisabl880riéadatioa for the

Uk 2000 dRuBE 30 aRhTthelr, JoBaRag 28 rhe Sy de R dnfiidn BBssR same
ori ent at i dreraimleefaren descbi ek pas edfravensilen emisd tyopMaryolginiérer ent f
further rasVorcls MR Cag E?ﬁﬁ oBtRalant,, by eatirg RoBet e doflcbl® ook °
orientatidn the evetwork tdusing 4 emsposur@w@bt lingany phlerqmchdlgiau on
filter hay @gph8t8§teﬂﬂ “a%d?%oaegnﬁa BESH 'Jh?éf' F@o?i%nl?@dcﬁfnﬂﬁgh gpd

posi tioned €ac 05| tioning e mas t'i me- consuni ng
operat1|Q)n EXRQFEEES- pghﬁﬁﬁupla‘PtQ'PéWﬁgsP@ rﬂ?'ﬁ ﬁ@r‘arl zer is

associ at edhwréfb@@é ugéa wneré\yér st@mﬂ ssxreemn%dr er mmeaéturtdmle Lol ari zer

itself can_ be he mask p ar|2|n sk_.o is. kind can be
produced i}’ %‘%%b%q\ﬂé{ S lﬂf QR&W' 938 %é'gﬁ Iﬁ%rﬁ%ﬁ%%pt f | am nati ng
a filmon dadoar pﬁltzﬂrszdtne:m fanldnch@lesﬁerpml polazlzag,lcomsf«xltefs; hotikbhd can be
roduced i ni n | ogies, for exanple, by lam natin
B P o on o9 1G0REs 1 h ke A reRElart, P2 this kin ’

arlza olarizing mask of this kind could be
improviled if all the necessary polarization directions could be ,. r

ntegrated in ggifglf,m ”ﬁst‘hé%{d&‘uré 6P TP pARoBERLLPAE k0B i8ALRAbRer N

coul d betransfer;e f(?totruoh%{ er in.a,sin Exeosure
Srep. A pARUPT A% 1SAPtReR BHTTRIRY BORTTFBroph e atespaf AN a

orientati am bayasedito maitd imaddefinde pabBn31Vdridusexpoducati on i s given
about how o i e g?llfse n fact the

stretchin Srgggetésv éﬁ‘?ﬂegglnﬁyﬁg}lg?ﬁog rp[é I on dof poI arization filns
aut om0 cahgtassadsturgble daveissaentk W@ratzé*fﬁﬁ‘mdl rRdt tthenkBown * | ar ge
areas. USﬁo@e%@s%é"tﬁ‘é' dE2evankag§é e’éﬁatf @heptrdi@whf&n%’tl@ﬂ' yrrerl Zers

havi ng two pol arization direct.ions i, C lff zone e in the.mcronetre
range. ThEFMRL b @Qﬂ%‘ége‘gdnt Rerq %5% ‘btr nb‘t'%lfdf?& NSISIL ﬁ@ger
filns. Thsemdllgmmmgnmrmpee tthes afsihgle p«xb@suzeerstépl i har Enextri ngui shed

zopev °¢ RYCRASHLEoh 51 BPEIA EBACELIRRN 3hG SHUEARIGH D, 2ccur =t !

35 at a et from one ano gent
requi ridrents for positioning the two films and sticking themtogether the

di fflelrent l'y polrgd ﬁ'ls'ﬂgnéénéss@eﬁﬂf@icbﬁ w@%e@stér@}idl atshé m@m:?ﬁl so, |
P ok ot 3ot S5 SRSRE R BISVAVE R Rl bl b Ml ootgse e
pol ari zat ippladzationi drrectlomt ven bé vVapiddhdraip) dot taf dolte Howeewemgnint o devi se
an opticalipe 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 US 5 389 698, is for the
layer to be irradiated with polarized light through a mask. This



5.conmponent enabling linearly polarized |ight to be produced with fﬁgﬁﬁ” @f
differing polarization directions for, use, for exanple, to prepare %
enabling a polarization orientation pattern to be witten into a

ecor di ng 5T AHLHE 4G drsbigQsra JAREF R Bilve itheBabh T o one
anot her ororidreatiarhtdicaatpon ti de exposed chinhdtanenudlgasMamternittently
diiferent RferbhtieRtatiof! a\?g&tneﬂé cd? tﬁ&fr%“f&ié‘%é’ whiBeén Apesesr ed

enbodi nen IS so orien
di ff er ent layercbyi the ussnhefi yétheramas;ké; dé\m expgﬁure stppl isr ﬂ@@ds%ﬁﬁyer

passi ng; t 1y 008 bRScAdLIVbA Eioreidertatiin diRechoharheatt sumiangnof the

| i ght varyi ng | n accordance orlentat|on pattern. ef er abl y)
t he zones dife@iﬁl@’ifq feitbat p@@\ﬁ)@@é‘ﬂ%‘f fibigri bavinoptat b@naéblsﬁﬁgt and Hikh zones

the pol ar 'rﬁ?ék Phuh o 8 2k tﬁ@h tarld POSItiPeeArdz4ed timhght Pbgutrdﬁuﬁged
t hrough different angles. L{ilﬁa term"powers of rotation" is to

under st oodN8sMRStotS ng Pt Hrﬂenéoé‘ﬁi-‘r“'f‘ﬁ OPeFdti®ed |iquid crystals

to rotate the polarization direction of the light and also to produce a

diff t I ti di t b f t at f
the IGUi d" oryVARE| By RercHoh o aBeRRRY By BTN oaF dfomagTi2e) b5
corr espondsegbw_teﬁr withireathomasit an i tdis | stepwiser exyosunes gdriogessn tael i qui d
crystal codapbbeidiae BheBL 0dRSor el fildie! LR pGRFRIA TasiesE L1 o

pattern c red very's r'i cal ion~of "the discrete
35 pi ct ur higokind The bei perduced in e/a@fowwe'Sprakn@mn tachaelegiesovi des

gneat flexhpidddny ganaQy'laﬁuﬂBﬁh &%l‘?ﬁc%tt%r%d BRI aGORPG! gontrol in
fractions a secoR g ite 0 f.ormat.i on such gs t ext,
O o adeiog sk b %I%thn%ecqw Pé??’\éeeadﬁl WRGOUSIWEYE BY % 002 on
th?hOt hgr khaadi teelhﬁ@wggels, Fbr thanmplearby dbminayiagt arfilnd mrtcbe aghlt ev?d
ei t her a, Cross-li | S e al substrate
havi ng t%go&qf AP ﬂﬁst aﬁg}g&gﬂgw Hﬁ%{%ﬁ @93 @Qj 5&%8 l?ﬁ which latter
case at | #aprovied df alhehemeoesmapod)annzayensdmecsunm @guldnbet have a
Structur ethiaigr 8864 8. s.%gnélrﬂsgkté&? thgkad | cthpfe ol popéiib aioRr ovi ded by

pol ari zat i on “mas vin grmanent oar|za|on ttern nmust be

adj us€8bl AL GO iobe 3&'@ a5e¢itocp, PPREOSUNCERraklenlay skd Ps * |
particul asi Ielseipésune e@sps Anpotirtdatidn iraaskqof rthtk kind rfenstres ;—/ 5
patterns hayl n hl rections. Various

t echnol ogBE%p% %@Z‘?t%@%&[ﬁ I%}Fé‘rspf% %Fﬁﬁgg%gir ﬁjrint ation necessary
for this 581‘/&)632 I3r1eT dretbng, inshicatéen riacgiveabbbopiithewasyeckx@osed t hr ough
masks Wit Boldrigution Madk! itgRDlbPpkakLEad] Ot dhEeAH LB RRRTg used Tn LRI S

case too. hi's one: I'PI’ ocess P\I’ arl O| al’l ?I on masks can
Pl

be cafPi eer%@@ssi)m@é%fdpaal é@ thePreparptien PhnkP '4%'@"& EPent

di recti ongutdheaticiBs lebilshtare quisisterite polahigdtipgl aiirexayen egvepr

i re55|n% a % |§§Hat|on pattern wth a nmechanical stanp, which would be
too el aboAB& PEF ss-production of orientation 25 layers. i In the case
of exposure through a polarizing mask the incident |ight can be pol arized

le'a;grera% ﬁa\‘ifﬂl@ﬂtsogé'? PB 2diZ8bsebSHAHUL 8 F6rProflickdly |1 auid crystal

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



30 consistent transm ssion direction or by doping the liquid cryst a}l JUI\PZ)J@r
wi th dichroic nolecules, the same bei hg chosen in accordance with the
spectral sensitivity of the photostrutturable material. 35 Enbodi nents of

-theinventl W || pe descri.bed he nafter wth f erience othe
coonpany MR EYEN KBERuRTaipstion°FEh3 ohhn BBotReE TR s
arrangenmemurhber psfogossitgeapbimreratidn atipsstidhskey th@.monomer s vm th
differing orientations zonew se; Fig.2 shows an arrangenent in which the

| ayer prepared in 5 accordance with Fig.1l is used as a birefringent mask;
Fi g. 3 shows an |aris atrgeobigct @fV\theshrwemmouCﬁaer@vhsemn e pterkl LC cel | is used

e o B0 ) e o BEL P, B G B
PPN | ayer zGnmeveisiec diffedn epo&atnzar‘esncdrrelaelméodausa@,) foorexexamid,e, as PPN
S T e T
PPN mat er malittgss idt@sal p@l@rithNPseosetne@Hagaram @nSOTgIB%’:‘thJISSIFSOI ution
was t hen giﬁé to apply a PPN | ayer to a glass 25 plate by spincoating at

2000 rpm | ayer was then dried at 130C on a heat bench for 2 hours and
at 130€@ in vacuo for a further 4 hours. The |ayer was then exposed for 5

Very b gh. presact o Taenordectitin 16 WNSIRICIOR, Fohes-aie Bresal e g W
us S
orientati M‘ﬂ"'F y@he 1"6?'??‘#%81 %@Qpiher Ofyﬁﬁﬁﬁﬂét QU%OU" side and
which have at least intermittently different polarization
l 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 after passing through
the liquid crystal layer, the polarization pla'ne 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
R 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



7. 1'JtIN 2002 Preparation of a |ayer consisting of cross-I|inked ?ﬁ JUN 2007
nononers see Fi .1 5 A PPN | ayer 1 Was prepared as in Exanple 1, et
substrate 2 used being a plate of UV-perneabl e borosilicate glass. The

pol ari zat i i i t | b S t 7 e radiation
of the Ie#%é&éﬁ?%h@pfgfe{%gwqu@kss SiRapES e igreidie Paunpubl i shed
Pat ent Apprarsftar6adRAARPKIGL /152, a nixture of cross-Ilinkable LC nononers
was di ssolved in anisole to a 20% concentrati on and applied to the exposed
PPN | ayer by spi nc?'ati ng ag raom t enper aturg. 1' S For the photo-induced
cross-1inking Qe theyetNata8and, REraEaEnGy PAdhs RPaRizadan eatéerm ght froma

150 W xenganf Be gBhigvedt efthefhsy ¢ agdskiii@d ligai @rosyst BlydragrahLCP) 3
was stable in . re pe&b of mechani Cﬁb heat  and stres |n% Wien the 20
cross- | i nR¥HVIdR!r SURSIIghe hWAHOuRBRr OLRBERYAN plaYAF i Vel i ligéd f ound to be
]{Ji ref 5 i ng@ﬁystlaTh@?ID,ptSri Qﬁtjri]chfq_astélra casef ?t Peaitegotnteagtﬂ tfH@ftKNq[DLat e hal ;/ets
orned an _angle. o : e liqui rys a en_ove e orientation
of the PPﬂ”IegSF@F'%gW%’tsapﬁesdﬂﬁ C&ﬂrﬁH‘b&t ﬁ@vﬁr% W?%% process. 25
Exanpl e 3okgaatienpf a PPN | ayer through a birefringent nmask see Fig.2) 3o
The oibi cal delay of the layer prepared in Exanple 2 was approxi mately 170

nm ne the 336 nmnercury line. This plate 1 , 2, 3 was then so placed as

a birefringent SeG& PQParuzztiphnade ecdre Pnovi Y amedtdml such t hat
Si e pajbrzstiphadirecs ided Hey RPOarizedi

the | ayer sl o] i R hen irradi at ed

t hr ough tﬁ’é‘%%?gi?ﬁ@@%ﬁ?ﬁﬁ&i@ 5&”@5@-%&’@%‘%&%‘??@% having the

wavel engt Adiatable ras redwirads @ixelrRY B itéﬁt‘i'ﬁﬁn ofi $eehi®ASEF iBhe LV 1i ght

g/{ﬁ ?dj uspgdti@araekﬂy _?_Jrl]séfQI ltihe_c@@?sj dal \émd:lstigf ist hfeqitJieéd USaI travisfehe 0 8

ire ngent, mask, The polarizatiqn dif. e ~ MU ~ 0

"l ght "o BRLIETG: bavtiniBeRsdt i s EErsRR, RPlsiiRtian diEpetinmer of the

mask whi | ¥arious tgobnplogies lcanf bactsed 40 predue dbeagtmiciteednd t hus

rotated iR, ri L i 7! gh Af Xposure a

| Cqai d or JPAaFE reERESa, Tl Ay O ety R S 2

Exanpl e 25tiuctusableoumatesialreerrostd dhrovghe shsss atith light afha 1 qui d

crytsL al's arfﬁal%ﬂ] @‘dlaﬁ?ﬁttiﬁhgaqre?ti@higaﬁ! M@fSus@d Gnltoﬁfi@ei%é?lt!o%{.] tot o?e .

ano in, the _plane o e plate. .ef ringe sks ich rqtate the

ol ar £0at RtProbBise CBE%e ffeBraBrdbif Praerithy bR Aol Hiaile ot i be

prepar ed eari¢droyt WBortechnslqgiepodertéxarptg,erwsingein itfedenterent |y

oriented [ -8s 1 onpe used

15 to proﬁﬁ%te:a%lglsg)r&?%i %gi%%m’kﬁh?gi%v@%ni%%eg?&eﬂgheg??%e% ?1‘8 from

) : Yy .
one anot hEPPIeSTIAE anrefentat'ep PAEIGMoMILR A MLELaNisal npliama,
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 Structurally oriented LC cell as polarization-rotating mask (sm@ﬁb
As in Exanple 2, a PPN coated borOS|Lécate glass plate 7 was i rrabiJh
W th Iinearly pol ari zed WV |i ght pol ari zation 25 direction thereof

bei ng rot r A t n t l.fy and
right haI 1(3 Esﬁo%?% %r@&%gmd@?ow%&? ﬁbog 2% yer&ecr %é Ileﬁe to a
second boﬂ.éTmmoa@n@ergﬂ a/g@hpdsftfellagandenhatlgaﬁezmagvmsmbed vmth a cloth
parallel to its |ongitudinal edge. The two glass plates were then conbi ned
to 30 forma 6 ~.mthick LC cell such that the left half of the PPN plate
t oget her \Wg.2 shevwsla/ ar@agsmeat filorwbichatparlayeelpregaredder r espondi ngl y,
t he oricen fidh i ght the polyimde |ayer
f or med Sanragﬁl:bfaaﬁizéz@iﬂ-fp?ﬁq I u%eB haerllﬂpﬁﬁ?ﬁgg ﬂhgg nematic liquid
crystal. V\hen a polarizes 9 was 35 pI aced on the back of the

pol yi m defeoat %‘F\O@W@% F%a'r?érﬁgdmbht' hsmﬂﬁﬁ@'ﬁ‘sansﬁmﬁnurﬁllye@ﬁléﬁf‘ed’ﬂl@ lel to

the directiqgn, of t e l.eft half of ? was at maxi num dar kness
when the €Ff nkﬁnl@ﬁ 'E‘?%HOBTF%ﬁt%W@% e the pol arizes was
.lug zoos 9 arranged perpendl cularly to the transm ssion direction of the

polar er -. However. the right .c hal.f m dar.kness when t he
el a8 e oriows A sntuédly oRisehiEle Mo HAAh ARERHE br ane o
the inci demask. ght remai ned unchanged in the 5 passage t hrough the |eft

cell half but was rotated through 45~ in the right half. This cell was
nounted by way of the PPN side on another PPN coated gl ass plate. The PPN

| ayer was then irradiated through Ex@mpie |1 with UV |ight polarized parall el
to; the polyimde rubbing direction. Aliquid crystal |ayer was then applied
) : I.tter | ayer was observed under
crossed pelsl n & ' ;e % crystal had been oriented,
the orientation dlrectlon dlfferlng by 45~ between ~ 5 the left and right

pl at e hal ves. c Y p r rotating
ek sce Fi g. 4 3R, prirdefiygtesiGah o8 orslatien) ié?% Reoati ng Lo
two bor osiabi RRNemgitesia pll%ltfégtﬂml havingvarhjgh gla*ﬁsCmmthageb Bofes 12, 13.
An orient g4 '&h@‘sbﬂc‘i‘bpﬁ &6 s@%tqumnl dron each plate by r ubbi ng
the palyimde |ayers W|t ex%%tph 'Ib% rubblé_]gdlrectlon differed by 45~
betweéf the two plates. They were then nmounted by means of a 6 ~ mthick
spacer to forma ~i I tal cell such t ectrode
surfaces overlapped. T was t hep s 1€ iQd d crystal
m xture 1&npg i ! g¥ating 30 cell
havi ng a 45~ tw'st e transm ssion d| rection of a
pol arizer 19 on the bottom of 't he ® was arranged to be parallel to the
rubbi ng direction, an anal yser placed above the cell had to be rotated 35
t hrough 45~ for. maxjdmm bri ght ness th r tjon of the apa
thy ough 90~ pr ARSI NRRRHIA caER nlsEobed fa NP L8 i Bhri SRR PR BRL 1
| ar ge vol 58fe Whis aphitiend was thentwsed TO e;bplg/tad?d%N laper ltbgaiglass yst al
ol ecylses QA K NEp A Y 4t SHHHB Fom. The layer was then dried at

1300C 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 ~ JIJN 70D2 10 oriented thenselves with their |ongitudinal axis
perpendi cul ar to the glass surface. bn this zone the transmtted WgHtNZ[]UZ
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| 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 parallel to the éptical axis of the left half
of the birefringent mask. The polarization direction of the UV
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As in Example 2, a PPN-coated borosilicate glass plate 7
was irradiated with linearly polarized UV light, the polarization
25 direction thereof being rotated through 450 between the
| 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
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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 4590 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
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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 459° 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
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The use of an LCP polarizing mask to "p;roduce 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 liquid 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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orientation in the left half and right half of the plate differing

from one another by 459, 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 cm?

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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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 4590
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 45° by activation of the cell. It is
therefore unnecessary to change the mask between transfers of
different items of information.
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1 A method of generating anisotropic properties in a photostructurable material by
impressing a locally varying polarisation pattern on a light beam which comprises providing
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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O 3. A method acégrdmg to claim 1 or pwherem at Jeast some of the polarisation

directions of the polarisation mask are varied before exposing a sample of photostructurable

material.

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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another for irradiating said photostructurable material and are separated after the generation

of said anisotropic properties.

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 sajd 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 ror 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.



