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10 BACKGROUND ART

Liquid crystal displays are popular types of display screens. They
are commonly used as display screens for laptop computers, where
the size and weight of the screen and associated computer is
important. Smaller size liquid crystal displays are also well known

15  in numerous applications other than computer screen displays.

A liquid crystal display is in simple terms constructed from four
layers of material and a large number of .l'iquid crystals. Normally

a display is formed firstly by placing a polariser on one surface of

" an alignment layer. Liquid crystals are placed between the first

20 alignment layer and a second alignment layer used to retain_liquid
| crystals in place. Lastly, a second polariser is placed on the

remaining outside surface of the second alignment layer.

When the screen is in use, an electric field is applied to selected

regions of the liquid crystal held within the alignment layers.

25 Under normal conditions unpolarised light is projected at the first
polariser. Polarised light is transmitted through the first polariser
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When the screen is in use, an electric field is applied to sel ected
regions of the liquid crystal held within the alignment |ayers. . 25.
Under nor mato semades i ons unpol arised light is projected at therinzosloooz:

pol ari ser. Polarlsed | i is,transmtted thr h the fiorst po ser
SUBSTI TUTE SHEETR%RUhe %5‘)8 aligngenfq Tlamgs Next this polarisel algimt is

PCT/ NZ99/ 00021 ;t[il?ﬁ] Qﬁﬁ}y this polarised
light is translﬁqi%%té‘g %}télﬁilétnﬁgﬁ? § é cryst aq] t he di spl ay.
The liquid crystals used are optically active and will tw st the

pol arised |ight Theolighid cspdtadngaised dhe opticgliyeattiveward witletwistSthensure

the liquid cryst orientateq in a parallel fashion, usually I n
line with the p(ﬂ%’@@& Lighto Hargughy a sethaseley |Tl§)q]tahgnmeni§ dayensi used

h h th ngl Eé

Ita;/glrjg |tn gonven?%éggﬂq_%ﬁéﬁﬁ aégs':sta O%%@%%%i it'a paﬁg}lg él@?l%r&ggf/ed

lines achieved hgu: Imguﬂaevbmse&hw BladiderBriehbatift)y itfpdsing BLRE! €
Al b iffpdsing Hph

di rection. Lastly, the twi sted polarised |ight is transmtted
through the | asttransmittgdithrosghghe aypstalsiwith thet sqmob dwisteor deviatiohi. gur ed
so as to only allow | ight polarised at a particular angle to be

' : f
{ransm(ted thr ol ayess' B ethad "B BhRYs 1Y SmRSSAILS

parallel grooved lines achieved by rubbing the layer with a fine

10 device in a single direction.

Lastly, the twisted polarised light is transmitted through the last

polarising layer. The last polariser is configured so as to only allow

light pblarised at a particular angle to be transmitted through out

the front of the display. This specific polarising angle is the angle
15  at which light is normally twisted to by the liquid crystals.

When an electric field is applied to a region containing liquid

crystals, the field causes these crystals to turn to a new

orientation. Polarised light hitting the newly orientated crystals

will be twisted through a different angle, and hence will not be
20 transmitted through the last polariser. _

In this manner a selectively applied electric field causes light to be

transmitted through certain regions of a display and absorbéd by

certain regions of a display, hence creating a display surface which

- may be electronically controlled. Modern liquid crystal displays

25 have improved on this basic description by adding coloured filters
so colours other than white or black may be displayed.

However, due to the design of such liquid crystal or LC displays,

the image presented contains a number of faults.
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15 at which light is normally twisted to by the liquid crystals.
When ant el ectric field is applied to a region containing liquid
crystals, tWOM{44998 causes these crystals to turn to a new PCT/NZ99/00021

orientation. Pol ap.se i ni {1, e L Ve

will be twisted f’#ﬁ%d%# é’g%i""ﬁ ?%’ie"lﬁ?geagﬁgﬁ%e% g&%&%ﬁg@%&ﬁﬁlﬁ%ts‘i@i&%ﬂy
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through certain rebsawe afwellaespived imaged st vewed from a wide aggle ddgi ons
of a display, hence creating, a,displ surface whi . be. .
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i nproved on thds ﬁ%%! Qiflet ;ao&h b8P oP¥hadeésgycol oured filters SO
col ours ot herh:’lthan ite o?yr acE r?ay be allnsgl ayed. However, due to
the design of such liquid crystal or LC displays, - t he i mage

present ed cont ai nThe rusebef the ftwmodt polarisers in standard LC displays also
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LC i mges peast be wsdets ehsarothas wiighr Bght és thensrmbided thireugh
5 fromdirectly in front of the display.

10  the display to illuminate images for an observer. "

The use of the two polarisers in the construction of the above LC
display also increases the manufacturing time and cost for such a
device. Extra time and money is required to é.pply the polarising

layers to opposite sides of a display.

15  The process to create aligment layers in a standard parallel fashion

is well developed.

Variations on the 1.C display have incorporated dispersed polymers
in the liquid crystal. These displays effectively diffuse output light

dependant on orientation of foreign partices dispersed within the -
20 'liquid crystal. '

This use of polymer dispersed liquid crystals is limited by the costs
assosiated with production and the clarity of image produced.

Generaly these types of displays are used as light switches in large

sizes such as windows.

25 The applicants have found standard liquid crystal displays to be
deficient when applied in deep video imaging technology. Deep
video imaging technology is the subject of co-pending New Zealand
Patent Application Nos. NZ314566, NZ 328074 and NZ 329130 as

well as PCT Application Nos. PCT /NZ 98/ 00098
3
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The use of the two polarisers in standard LC di spl ays al so

significantly cuts down the anmount of light transnmtted through - t he
displ ay. | gyapossdqoddIst ances a strong background |ight source PCT/NZ99/00edt be
used to ensure that enough light is transmtted through 10 the display
to illumnate i Degpsvideo omagimgerelates to a new Tethed agyd epparalnoHdenri sers

I n the construction of the abov I di spl ay qal s04incL e e
manuf act uri ng tﬂ%ﬁi’lﬁm&%ﬁg?%ri_sﬁg?pa video ima 8#5@&?&4&?%@%&% noney
is required to @%}éyts}ﬁeag @t{rhﬁh%ﬂ together s8%Bat drPobsii9et IRafisdear! 2

di spl ay. 15 process to create alignment |layers in a standard

paral | el fashi ofmage on thé firstktredeyvelosgstcto them as wellaas aniimmageontde LC
di splay have incorporated dispersed. polyners in.the liq

) id crystal. .
These displ a§s eetend jscaesn dbehinde tha: fzst |scgpan.  The “%p%ﬂ‘c%t%yoﬁp

orientation of foreign partjce | spersed, i t . ) SRR I e [ ystal .
This use of pol yﬁ’éﬁf‘%rsﬁ’@ﬂshﬁ %‘%tﬁdgg&?sﬁoﬁé&g@a FJIB%F,[G éc})g glyc}{t %sgﬁ(&:lglsl%as
assosi ated wi th ipf,adiehie0 ABHlyed 6habadly off tHoTBareBE0d Baduse of the
Generaly these types of “displiays are used as light switches in |ar

e

si zets isugh als wip‘hysmnlt .b displaﬁem;éh?_ hpmvémmﬂm lpl_ﬁygme%n%nﬁﬂﬁii %hgui d
crystal displays to be . .deficjen en ,appl ied inR. deep. vi deo, i magi ng
t echnoldpgy. Deepomposite Wﬁgé&hsﬁﬁ‘&%ﬁ“ﬁ]ﬁ E?ﬁ%![taage @Z%gi%ﬁgf'&izmm
co- pendi ng New Z ' NG

and NZ 3291 agﬁé&;‘ %o am%f’?"a{%%; °R§SP.‘*§§% obd, Sreat reTE gad Hese

3 versa, creating the illusion of depth.

The applicants have found that liquid erystal displays may be used
in deep video imaging applications. A rear screen may be formed
from a LC display which includes a backlighting source behind the
15 display. A second LC display may be positioned in front of the rear
display and will not include conventional backlighting components,
as theée would interfere with light transmitted from a rear screen.
In effect, the front screen is substantially transparent, allowing '

light to be transmitted from the rear screen to the eyes of an

20 observer.

The applicants have found the use of combined liquid crystal

displays creates a number of faults in the composite image viewed.

Images created on a front screen will be transparent yvhen not
black. An observer will be able to look through the front screen

25 (and hence foreground images) onto the rear screen.

Combining two LC displays together in front of an observer creates

fringe patterns on the face of the diéplays. The regular structure

associated with the alignment layers of each LC display sets up a

pattern in the light transmitted, with the combination of the two
30 patterns creating Moiré interference effects.

4
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Deep video_i’ |.ng relates to a new nethod and apparatus for

di spl ayi ng“%%‘g 95 A "deep" video image is formed by two or Foy/aZ99/00021

di spl ay screens Despovideb hmagiterusingtdtandard QG diyplaysoylsdcavd issues | mage
on the first screen closest to.themas wel| as an inage on a 5 second

screen behind t Eth metion:parallaxiand, peclusisan Ap ebserver atop ywidecanghey be
defined as a 'c sihte i o Which is forned . fromt e

di spl ayed on eag&g‘fm%%éé%?é’g%.e %%3%8’1131‘0%??@’3 lmage%ﬂggﬂh@g&gm‘? a_nd

di spl acement betrgaesck8éndlif di¥fereAt GRaRtisL thah the observePReWiAS thErde
observed will seemto be three-dinensional. An 10 inage on a front screen

can recede ofit o dispkayr fronteyn dFnl provide an observerawith eaf3DY effeet ifrdmsi on

of dept h. The,.appl i cants have found that liquid crystal displays may
be used iﬁhﬁegﬁs a¥e SUEHIRFRE JPFACERHDE o foc qP&aP"%%]rd@ﬁ?Sntﬁy 9e
formed - fr | ' ' | | ehi nd
the 15, di spl By oReybeRicB i IEER 05k HAREn Sl SAd AL R G agteF Bputl
rear di sieygeantd thid lreAptscreeh ! giviegniiedilasin kRaK! thehimage is '
conponent s, as these would interfere wwth light transmtted froma
rear screen. movingbagkwards.t he front screen i s substantiall y
transparent, allow ng light to be transmtted fromthe rear screen

of conbi ned P quiaverd, SRE Bicessing sadhrifife s Bses, TroblaRs et e |
be tranbparent when gt vewed from LIHARENSOSS I Aglesy) WEAT Fhat |
t hrough the frorimage feom thesfropsstreemde tramsfgrredntb thegea) seréen,ttle rear
screen. porat at Witch tRe Tnazs appears 18 be tavelling %0 on the rear
screen, as seen by an observer directly in front of the display is
15 different to that seen by an observer off at an angle. When the
front image is transferred to the rear screen some will see the
image jump or flick to a new position, ruining the illusion that the

front screen image is receding.

An improved display, which solved any or all of the above
20  problems, would be of great advantage over the prior art.

It is an object of the present invention to address the foregoing

problems or at least to provide the public with a useful choice.

Further aspects and advantages of the present invention will

become apparent from the ensuing description, which is given by

25 way of example only.

DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a

display which includes at least two retainer (aligment) layers, and

5
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fringe patterns on the face of the displays. The regular structure
associated with the alignnment |ayers of each LC display sets up a-
pattern i nwdeyddoght transmtted, with the conbination of th’&:'lT/ND9/oooz30
patterns creating Mire mterference ef fects.

4 at least GhBSptithllfy &EE‘IBlemﬂpE, 26) WD 99/ 44095

PCT/ NZ99/ 00021 Deep vi deo |nag|ng usi ng standard LC di spl ays al so
have i ssues

wi t.h tion paral ax angd qc S t._a wi de

angl e frorﬁvbﬁée@e’fr‘}t}%??eﬁf AYRES 8FS 5P ﬁggﬂﬁ‘* otser Ve 1 %g%s@&tgﬁg front
and rear s loEEREGN chEfidirativh ) FirkD nstanes vaid Vi ewi ng the
5 display frontégﬁfl é%dgcr’%v?de an gbserver with a "3D" effect from
the display one inmage processing technique considered is to gradual ly |
reduce in size aaﬂamgxm«&mﬁgmgmrmmthdmmndanstaacet hi s i mage to
the rear screen, giving the illusion that the inmage is nDV|ng
backwar ds. 10 Howeyer, th S roceSS| hni que poses bl,ens when t he
display is vidweAcrorshpgi FﬁJI F?é?fl gﬁ@l%& eﬁﬁeﬁwﬁ’f&mn t% T®niye
fromthe front s r W@ nt at

. ! &%%‘?QPQS% }é%ﬁlﬁézfgﬁ}é qﬁt@ﬂ fBF%& 6% Qsplaeas descri

whi ch the inmage to on t e rear screen, as
seen by an obser ubbvé| wheréin the retuiheplaydreisdeafigyredsto #6taidi dgfticadlyt t o
that seen by an observer off at an angle. Wen the front image is
transferred to tRetiveslementein irgulan grientations. i mage junp or flick

to a new position, ruining the illusion that the front screen inmage
I s receding.

According to yet another aspect of the present invention there is
10  provided a method of operating displays substantially as described

above wherein the method is characterised by the steps of:

a) selectively applying a field to a first region containing at least

two active elements, and

b) aligning active elements within said region with each other to

15 have substantially the same orientation, and

¢) transmitting light through the first region so that the light
exhibits a first characteristic, and

d) transmitting light through regions‘ other than the first region
so that the transmitted light exhibits a second characteristic.

20 In a preferred embodiment the display may be configured using
liquid crystal display tedhnology.

Reference for other specifications shall now be made to the display
as being a device which uses liquid crystal technology. However, it
should be appreciated by those skilled in the art that other forms of
25 display may be used in conjunction with the preseﬁt invention and
reference to the liquid crystal technology only should in no way be

seen as limiting.
6
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An inmproved display, which solved any or all of the above 20 problens,
woul d be of_ i

reat advantage over the prior art. It is_an object of
the present"? /817 on to address the foregoing pr obl enBCHNZ/0002L ¢
to provide the pup i opbfelréd aehotined @°retainer layet biiSF LRSRAF! &g df
advant ages of the preSent i1nvention wl| econe apparent fromthe

ensui ng descri pt i substahitidlly rghsparent ra@stervaly whichyxawhen cohfigured in

DI SCLOSURE OF | NVENTI ON Accoyding to gne pect of the, present

i nvention there | BrQuRRAQLEEO gr more layers, Mmayimekide o refdin opficallyerctive, -
5

retainer (alignen 8 . .
WO 99/ 44095 bl S8 o BPticular region. PCT/ NZ99/ 00021

at |east one optically active el ement, wherein retainer |layers are
configured to g ethia fifithee peéferisd embbdiment s@rstaii@nldyeingaydssiformed
configuration in a first instance, and in a regular configuration in

the second i nst anfrem transparept plagtigmaterials with apjragular shrfaseoseone
| venti on ther e | 2iap of the Biye! 968 doehAbr AkBLos SRR brkSMattyP ekl

' elements to be retained within regions on the retainer layer in a

large number of orientations, providing retained active elements

10  with an irregular conﬁg'uration.

In a further preferred embodiment a retainer layer may Be
constructed from transparent plastic material with small irregular
gouges made on one surface of the layer. These irregular gouges
allow active elements retained by the layer to lie in a number of

15  different orientations in an irrégular configuration.

Reference throughout this specification shall now be made to a
retainer layer as being constructed from a transparent plastic
material with irregular surface gouges on one surface of the layer.
However, it should be appreciated by those skilled in the art that
20 other types of retainer layers such as glass may be used in

conjunction with the present invention, and reference to the above

should in no way be seen as limiting.

In a preferred embodiment optically active elements may be liquid
crystals normally used in a standard liquid display. The properties
25 and characteristics of these crystals are well known and allow

them to be readily adapted for use with the present invention.

Alternative embodiments may use other methods in place of
standard liquid crystals as optically active elements. Other

embodiments may employ any type of optically active material, the

7
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above, wherein the retainer layer is configured to retain optically
active elenents in irregular orientations. According to yet another
aspect of woeoopssessent i nvention there is 10 provided a mecratkeokoozl

(r)rgteLgéli Pg glhglrogc%/ at,igfilt”%’g’telfﬁlsl }s/t psv "G5 be J?agﬁbove%%%apﬁpal ng a

field to a first ntaining at Ieast two active

el enents, and mrﬂbmbbt)g&al igning active elenments within said region with
each other to 15 have substantially the sanme orientation, and

c) transmitting RéMnbhrﬁmhghbatfthst spedficatiom shwdl ndw b'eghiade to
exhibits a first cha cteristic, d transmttlng Ilght through
regi ons ot her thepe QQWF%QP mg liquid erystals,, Homevena

T i A i e R RO

technol ogy. '~ active R@éﬁéﬁﬂ?ﬁléjﬂbecﬁéw aﬁ@%férbﬁ@é tokhe Hhtve sHyMl@GnTRdE
to the display bei n devi ce which uses liquid crystal

t echnol ogy. Howenerwaybe seen asghmmbugd be appreciated by those skilled in
the art that other forns of 25 di spl ay may be used in conjunction with
the present invegtion_a

r ef nce,to th crystal
technol ogy only shofil 8¢ r}ﬁnﬁg \ﬁ&b%iémen quid s%'gﬁtaj§ ’F‘%Pﬁ g’F §¥ouped or
6 organised in two different configurations.

10 In a first instance liquid crystals may be retained between two
retainer layers with an irregular or randomised configuration. The
surface of a retainer layer may be configured so as to allow

retained crystals to lie in a large number of orientations or angles

with respect to one another.

15 In a second instance crystals may be retained between retainer
layers in a regular configuration. In a preferred embodiment.
crystals may be retained in substantially the same angles and
orientations with respect' to one another. This regular
configuration of the crystals ensures that each crystal acts optically

20 in substantially the same manner on hght passmg through the
crystals.

In a preferred embodiment a field is applied to crystals within a
display to orient the crystals within the field into substantially the

same or orientation.

25 In a further preferred embodiment the field used is an electric
field. Electric fields may be readily generated using standard

electrical componentry and may control accurately and precisely

small areas or regions containing crystals.

8

SUBSTITUTE SHEET (RULE 26)



WD 99/ 44095 | | PCT/ NZ99/ 00021

In a prefegy’ dinment a retainer |layer may be any type o

substanti alwtgg%"f parent material which, when configured i n{’CT’NZ”’”“&?bups
of two or nore | gnehSprefédrednémbddiMient & Frt P8Eiohatdntadtirg/ at least two

el ements in a particular region. 5 In a further preferred enbodi ment
a retainer |ayer limyidoerystelednay be anyroumheznefHareas o prints mu dhieal s

with an-irregul ar .suctface gn o . | de, of .the layer. Such an
't ogular surt acdiaMiReeutecal p digplax, o Furthet, ih Hphidihents Hhett thened
within regions o | : I3 : : e .
orientations, pr %%gﬁgﬁﬁﬁi%géﬁgv% %ﬁ’é“nlé%ﬁlg S&ééfgalé\#tg?’ g‘ﬁ%rt 1rle%lu ar
configurations video imaging téchndlegypa ebgionasagrinociporate displagiswefadeayer

may be constructed fromtransparent plastic material with small
i rregul ar %MO&WMeéwe@s used. | ayer. These irregular’
gouges allow active elenents retained by the layer tolie in a

nunber of 15 | fferant pentations.in an.irrequjar nfd gurati on.
Ref erence thr ough]g’u?‘ ﬁ#&éers%bf’alﬁ’gﬁgc?hﬁg#a‘l‘eﬁl%w et’ﬁé’&ﬁeéi gs any area
retai ner |ayer asedaidiSply tolvwHidlednldlocti ﬁélﬁ%&?bﬁ%ﬂ. plastic :
material with irregul ar surface gouges on one surface of the |ayer.
However, it should be appreciated by those skilled in the art that 20

ot her types of relmpadh anagmbediment an gleatric Meld ey bedelectively applied
conjunction wth the present invention, ,and refegrence tg the above

should in no%y é?e%%&’ﬁ“i%" 1358eE; Af 8 display %ol 1EPr§1p?e8€?tr 88 hodiThent
optically active SHEM aTRID S in a
standard liquid di&%pl ay.ﬁr@ﬁpéellretgﬁég ﬁe1d2§° gﬁﬁxéﬁ%?agggéﬁlhgsb%?% hese

crystals are wel | ciysbals tncriehtate to substantialigntHeosdmer powition, agdrheted or
use with the present inyent,i 0121 ) ) .
to mo incident light with substantially the same effect.

However, in regions other than the first region where no electric

15 field is applied, no regular or uniform treatment will be applied to
incident light.

In a preferred embodiment crystals within a first region exhibit a
ﬁrst optical characteristic. Conversely crystals outside this first

region exhibit a second optical characteristic.

20 In a further preferred embodiment the first optical characteristic
exhibited by crystals within the first region is transparency. Such
crystals may be regularly positioned with respect to one another
into substantially the same orientations. This regular
configuration allows crystals to transmit incident light in

25 substantially the same manner, with these crystals being

transparent to a particular polarisation of light.

In a further preferred embodiment the second optical characteristic
exhibited by crystals outside of the first region is to act as diffusing

elements. The irregular and random orientations of crystals
9
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Al ternative enbodi mrents may use other nmethods in place of standard
liquid crystals as optically active elenents. O her enbaedi nent s

may enpl oyvwmgorasppe of optically active material, the PCT/NZ99/00021
7 WD 99/ 44095

PCT/ NZ99/ 00021  outsidepbf calfirst arglion ediffuisesHiglit ¢ransmitted diirpugbnthel | ed
and mani pul at ed. Ref erence t hroughout this specification shall
now be nade to dlsplaﬂpt ically elements as being liquid crystals. However,
it shoul'd be 5 appreciated by those'skilled in the art that other forns

g];]oﬁlpfji icﬁl 'y Aﬁ gi%%iq\geﬁﬁmmg d%ﬁélga% &ﬂf eﬁ%@%@ hagiiRegbove

seen as Fimtin prererre

embodi ment i qui dightySSuich amld@ent auagctatse light to spgad epdcatter\in a .
different configurations. =~ 10.1n a first instance liquid crystals may be
ret ai ned bet wSen nwmber of differengidizectiongers with an irregul ar or randoni sed

configuration. The surface of a retainer |ayer nmay be configured so
as to allow

retained crystals toqlie in_a lar r.o
orientations or gk ditfusing e%”l‘?’?‘?s_e?@éé{m{‘% Wengﬁg%ﬁﬁw &d onl%hel%rsg R
second instance Cfég%fi"&pﬁéﬁ BETES abned QRPN at el AlPY distance tAXRES i N
a regular configuration."1n a preferred enbodi nent. crystals may be
retai ned i n substsoreen) landt thee same dmgesappehr opaque dioi ent obseawer vitt b
respect to one another. Thi s regul ar .
>P great é.istance Ia\?vay g‘%m the screen. As the distance between an
10  obsever and the screen increases an image in the first regoin will

appear more and more opaque instead of diffuse.

As can be appreciated by those skilled in the art the irregular
configurations of liquid crystals will act to diffuse light transmitted
through the display when no electric field is present. Conversely,
15 when an electric field is applied to a region the crystals present are
forced into substantially the same orientation, allowing light to be

transmitted through the region without being substantially
diffused. '

The present invention as described above may be used to construct

20 a simple display.

Transparent electrodes may be placed on either face of the display
to selectively apply an electric field to specific areas forming a first
region. This electric field, or the absence of it, will either allow
light to be transmitted through a particular region or to be diffused
25 when passing through another region. Images may be formed on
such a display by placing an ele¢tric field on regions which are to
be transparent whilst ensuring no elec'tric. field is present on

regions which are to form images. Colour filters from standard LC

10
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c.onfiguration of the crystals ensures that each crystal acts optically 20
I n substantially the same manner on |ight passing through ”}ftém%lm
i'e 0

ctystals. WO9943095| n 3 preferred enbodinment a field is appl W% al s

within a Hisplads thaydlse Me uded & wathlasdidpldy o iprovideséxtrandadour
substantially the __sane or orientation. 25 In a further preferred-
enmbodi ment the fitelthediffised regiogt.ectric field. Electric fields may

be readily generated using standard el ectrical componentry and nay
CoTel o g occur At el Qe Bl i ention also afiGRs'thd' GlfuP WHiES tSbR HilERLL "0

SUBSTI TUTE SHEET (Rl Eisgfdy. Norm{¥l1§¥.¢4@3plays cannot display a sharp white
PCT/ Nz99/ 00021 Isﬁ’ ay pr ef erreg enbod?maynt a first pr e}g’;i on %I(.)pnt ai ni ng

at least two 5 colowr.quilo displagl white/ dre theytypickl .G fdisplayp the pdiites on
t he “Vi ewi ng f.ace qf di spl.ay. Fuyther, in enbodi pent erg the
present inventi 0:}:¢§ﬂg§ggng ackground| is Eﬁ?‘izeﬁ‘ﬁ mp}ﬁ,,ar%§q\;r&§ig%o E95_
vi deo i magi ng tec lsﬁ%? M%isqﬂsg Vod NCOrporate display surface

€ T pl € scree

areas fromany of "t NS used. - In a further
enbodi nent a first region may be defined as any area on a display to

which an el ectri cThiglig iioScamirasbdto the present invention where sharp white
colour may be obtained simply by diffusing light transmitted
10 through selected regions of the display.

The following descriptions relate to the present invention

incorporated into mulﬁlayed display devices.

In deep video imaging applications a composite image may be-
formed by the use of two liquid crystal displays, with one display

15  being placed in front of the other and the rear display including the
required backlighting components. _Sepai‘ate and distinct images
may be observed on each screen, with the spatial displacement
between the two screens providing the composite images with
three-dimensional qualities. | .

20 In one embodiment the present invention may be employed within
a deep video display.

Reference throughout the specification shall now be made to a
display formed with respect to the present invention as being a
selective diffusion layer when used in deep video imaging
25 applications. As discussed above, the present invention may be

employed to selectively diffuse regions on a display, while leaving
other regions transparent.

11
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I n such an enbodi nent an electric field may be sel ectively applied 10
tqQ particular areas of a display to form a first region. The .
appl i cati owady/aa09%| ectric field to particular areas wll caPSENZ99/00021
crystals to orientate tq_substantially the sane position, and hence

to modify inci dedk deppridep tmagime dislay whichhincerparages bwe liquid crystal
However, in regi h t fi r.eql.on: Ct ref 5
field is appli edf"'&f‘n%@é%%ﬁgr% %f g‘?ﬁg‘? rpg"g%‘ﬁgﬁgl %Ef?ﬂ‘ge"%g%m The t%’sjt

incident light. polarising ldyer Bisf Berfiftlgreest 68 the ¢es isatden)ithidi sbcenfli r St
region exhibit a first optical characteristic. Conversely crystals
outside this firdetween the rtaxy sorests lsind thedash@nophe dnont lefrthet frordt i c. -

20 | furt f d enbadi peat the first tical characteristi
i bi tod by Br y LSS ERITEHCLE, Gep B o DPLEABE AP RSt aen are
bi ted by EryStEPs el P : .
Lo, substant | a2k HE Kt 0 BROGHBA WUERYIN crystals

configuration al |iwensayes the displdy avoriist effeutivityt Hogtuver)in dedp video
substantially the sanme manner, with these crystals bei n%

transparent to a SRPRGAHATr WI5hatWealiCndisplayyhpolarised light ris, alneedyer
preferred enbodi . n Fcal characteri,stkc .. exhizbi t ed by
crystal s outsi de%&rgﬁ%&t?ﬁ:&% ?eea%ipétl%i ngB (e %E'Pﬁgthe nee(i] or a

el ements. Thewir rmuhﬁgo@msém SornBiMed aﬁg&aﬁf crystals
9 UBSTI TUTE SHEET ( RULE 26) |

In a preferred embodiment the selective diffusion layer may be
positioned between the front and rear screens of a deep video

display.

In a further preferred embodiment a deep video display may be
15  configured as described above with three polarising layers. A
selective diffusion layer (SDL) may also be positioned between the
front screen and the middle polarising layer. The SDL may be
used to diffuse polarised light supplied from the middle polarising
layer, destroying the front screen’s capacity to form an image in a

20 particular region. This in effect allows the SDL to “blank out” a
front image.

A deep video display configured with a SDL as discussed above
may create the illusion that an image from a front screen

disappears or recedes onto a rear screen at exactly the same point

25  for all observers irrespective of viewing angles.

Previously, in deep video imaging application an image transferred

from a front screen to a rear screen would appear to jump sideways

for an observer out at an angle, to the display and recede smoothly

for an observer in front of the display. This effect is eliminated

80 with the use of an SDL configured as discussed above. The SDL
12
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WO 99/ 44095 PCT/ NZ99/ 00021
out si de of | region diffuses light transmtted through
o il rEbfoame

di'spl ay. diffusing el emrent may be defined as any e

di ffuses diigiites $HuthaafroaleifBafe My tiadidfarbd ot the wHaresshean geatt er
in a 5 nunber of_ different directions. . Such diffusing elenents

will make any i rexpetly dhed seme hpoinitr on the rear rssgeem foppedk dhisefvers,t o an

observer at a cl gse.di ta\r};e t.q the . screen,, and éh sane | nmage

appear opaque to° %@Bﬁ %@e‘ga}’s jump pﬁ?‘é‘ng‘gf hserye £081e PHE

screen. As the dgghpfie cORre®Tthetisplay) obsever and the screen. increases
' i1

an inmage in the first regoin w appear nore and nore opague
i nstead of diffuse. As can be appreciated by those skilled in the

art the irredul ain yet anothernémboditiemtsobthe i present igsentionval selectivé o
diffuse light tr m'ttelgg throygh the display when no electric

fieldis presentéﬁ iﬂﬁ%‘?’ér ey may be pogslaaned, een; ©ve I displayss thig to a
region the cryst . ) . Fali tand iahl 3t same
orientation, al |§&L§en§ﬁﬁ?3ﬁa‘?%’5§elayem bes?’?cg%glgn% f’8§9t%§Péﬁérﬁ¢H§5P@ on

Wi t hout being sulhealédive/diffusion ladef fdapdhe positioned id FoRt 8EEHE rear

I nvention as descri bed above angf/ be used to construct 20 a sinple
di spl ay. screena Spenicpolaviser tanstibehingd thscfrphb seens rear lpplafiser of
t he displ ay to selectively apply an electric field to specific

aress 1o o esfacyive antihtiyel oty BELA o i phlafin BRE"°

P e OB A Rt i sking 35 g St W e

electric field osolidgilns selectiveadiffiusion layer will diffuse out the rear image
while still providing enough light to illuminate a front image.
Previously, in deep video 'imaging displays without selective :

15  diffusion layers, images on a front screen have appeared

transparent, where images on a rear screen can be seen through a
front image. With the use of a selective diffusion layer, images
from a rear screen may be “blanked oﬁt” by the selective diffusion
layer (SDL),'making the front images appear solid.

20 In yet another embodiment the display may be configured with é
first polarising layer, a rear LC séreen, a second polarising layer, a
first selective diffusion layér, a second LC display, a third
polarising layer, a second selective diffusion layer, a fourth
polarising layer, a third front LC display and lastly a fifth

25 ' polarising layer. Such a deep video display combines principles

employed in the two other deep video application discussed above.

The second SDL will diffuse light transmitted from the rear and
middle screens, making images on the front screen appear solid.

The first SDL will diffuse light transmitted to the second LC
30 display, allowing an image from the second LC display to
13
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be transparent whilst ensuring no electric field is present on
~regions which are to formimages. Colour filters fromstandard LC.

10 WO 99/44095 SUBSTI TUTE SHEET (RULE 26) WO B¢HRES700021
PCT/ Nz99/ 00021 di splays may al so be used in such a display to
provi de extra cdisappear at thd Gamie goidtusadthegrear LC displayTiier plbsent
I nvention also allows the colour white to be presented o on a

di spl ay. Nor nal ﬂysq_rEelﬁ 99!‘1&3@5@&@@@@‘@4 splay a sharp white . 5 col our.
To display white on the typical LC display the white backl i ghti ng

background is uge . Cry. r il tegh.tq b . transparent in
this instance. A %el&il&erh‘:ﬁ?ﬂsioﬁnfac}%ﬁ ﬁgé ?‘%ot ﬁng S‘%sé*élen‘i“ !‘jf'ﬁ?gnslagﬁOMere
sharp white agplic&ﬁbﬁsl rtoNENmifi a0 tidk&¥fereticePeffedty. dINdrusally whehta
transmtted 1 throu&:h sel ected regions of the display. The

fol | owi ng descr standard rleCadisplayt ie piewedt thronght iamother LC displayor at ed

into nultilayed,di splay devicges. I.n deep, vi deg i I Ng,.

appl i cations a CRIEORFRES RAkRITRgaRed by the SEaichie By thACWR digpleyso
liquid crystal dhaMNSservbdh one display - 15 being placed in front of
the other and the rear cﬁsp ay including the '

Interference patterns can be eliminated with an SDL between two
screens if the SDL provides a low uniform level of diffusion over
10  the entire display surface. The diffusion will act to randomise or

break up any patterns in light from a rear screen - removing

interference effects.

The present invention provides many advantages over existing

-prior art liquid crystal displays and deep video imaging displays.

15  The present invention may be employed in deep video imaging
applications to create a display with foreground images which may
appear solid and which can be made to appear to recede on to the

same point on a rear screen irrespective of viewing angle.

20

BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from
the following description which is given by way of example only

and with reference to the accompanying drawings in which:

25 Figurel shows the displays effect on light within specific

regions in one embodiment: and

14
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requi red backlighting conponents. Separate and distinct inages miy

be observed,: h screen, with the spatial displacenent bet ween
the two sc%e@%éﬁﬁg%vi ding the conposite images with PCT/NZ95/00021

e on oy Dl g 5 Metrars ol b B SRR R0 e R S5 deer
Ref erence throu 3 : i L1k 1 :
a)nl??ﬁ& uh'&ggg? e%%ﬂ%%gﬁbw it Fatther@nBBdIRERtS 6f he present

di spl ay forned res present i1nvention as being a
sel ective diffudnoentiaper when used in deep vi deo imagi ng 25
applications. As discussed above, the present invention may be

e 272012 S b ot ¥AMIES ARG it iV RRCHAGN ™
SUBSTI TUTE SHEET (RULE 26) WD 99/ 44095 - .
PCT/ NZ99/ 00081 mjpnyre Ay dSRBWY! d5dty! BY ggret%hﬁf" i‘ﬁ(vérﬁgﬂri&ff. 'ﬂ&@lﬁ%‘gr alti%}?]if ;""0

liquid crystal screens may also u ree po I'sing [ayers

The first trpakatititidnthiougdr ardyspglayat In (Figueerlofan blectsier field gen,
t he second bet ween the two_screens and the |ast on the front of the
front 5 scrcapplied tar Fegioncofiiasdisplay . whepeasin Higyre Alene ¢leetrier een

are requi . .as polarised light nust be provided to the liquid .
crystals ﬁ%ﬁs@‘@‘%‘ﬁ%’ @?%B?‘g% YRR effecti vel y. However, in deep
vi deo : application, with two LC displays, polarised light is already
In both cases unpolarised light 1 is directed towards a rear
10 alignment layer 2 through the liquid crystals (not shown) retained

within the region, and then out through the front alignment layer
3. |

In Figure la an electric field is applied to the region. The liquid
crystals within this region align with substantially the same
15  orientation, allowing the incident unpolarised light 1 to pass
through the crystals and out through the front alignment layer 3.

The output from this screen 5 is substantially the same as the
incident light 1.

This can be contrasted with light passed through the region when
20 an electric field is not present, as in the case of Figure 1b. In this
instance the liquid crystals between the two alignment layers 2,3
create diffused light 6 from the incident non-polarised light 1. This

diffused light 6 is then passed out through the front alignment
layer 3 as the display output 7.

25 As can be seen from the diagrams, the application of an electﬁc
field within a region will make the liquid crystals substantially
transparent to incident light. The absence of an electric field in a

region will cause the light transmitted to be diffused.

15
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provided to the rear of a front écreen, elimnating the need for a 10

fourth polariser in the conbi ned display. In a preferred.
enbodi ment wideysedLcti ve di ffusion |ayer may be posi ptHNZGo/dEEEN
the front and rear screens of a deep video di spl ay. . Ina
further preferrecBigiread?nont Hlwiteate itheopriisent dnventionewhenl msedoid isgur ed
as descri bed above with three polarising [ayers. A sel ective

di ffusion | ayer nemberrfidespsddpe imaging ca@fRgen t he f r ont
screen and the m ddl e polarising |layer. The SDL may be used to

di ff | ari seg: | i ht jed f he i dd bSbiidati Layer
dest roying the (TIPS cPodituon, (ARP  Fided [ hEaBe] EPpliation jwhiaf®!

en s capacl rman-

particul ar regi ofhcolpbfatiel scédlestive diffuSiohlaySPalt aThé B_aeg vadéo imaging
front image. ] A deep video display configured with a SDL as
di scussed abdve display mdm}ges eatrearhectieenusl oand hat franti sevgenf sZnwath r ont

di d t ' t actly the sane
boint 25 forPalarignecIaers Al R gBcEIthEr Sdk, oL PR Fest gfgeen sk, and

Previously, in .dESMéiﬁ ak&@é@, @Bﬁ'éiﬂﬁé'ﬁﬁe%?th%ttéé gpr ed

froma front scréeen to & rear screen woul d appear to junp sideways

for an observer out at an angle, to the display and recede snoothly

for an observer [The selettivé diffasibrspayper of ISDL el dstplased innbetaresch the 30

with the use of an_SDL copfigured di sguss ahgve, .. The SOL . ]

12 polarising aye% P2 anatf pP3. -qﬁ'xe g?)L %1 ses polarised light .
10 from p2, destroying images presented on the rear screen s1. This

effect makes an image on the front screen s2 appear solid, as now

only diffused background light is provided behind s2’s image.

Figure 3 illustrates anbther application for the present invention
in a deep video imaging application. In this embodiment the deep
15  video imaging screen includes a rear screen sl a front screen s2,
polarising layers p1 and p2 dn either side of the rear screen sl, and
a last polarising layer p3 on the front of the front screen s2. An
SDlL dl is positioned between polarising layer p2 and the front

screen s2.

20 The SDL d1 may diffuse the polarised light provided by polariser
P2. Depolarising the background light for front screen s2 will
prevent s2 from forming a coherent image. The SLD dl may be
used to “blank out” an image on the front screen s2. This
phenomenon can be utilised as discussed above to make an image

25 on the front screen disappear at the same point on a rear screen for

all observers, independent of viewing angle.

Figure 4 shows a deep video imaging display that uses the two

configurations previously discussed with respect to Figures 2 and
3.

16
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ensur es th@& image is transferred to the rear screen
exactly th %g?{%‘{"gﬁ nt on the rear screen for all observers, PCrmzssnon1

elimnating the,gi de L evi,ousl yapbser ed at, an I
fromthe centre %@éﬁv&p S1on lgye}- rﬁi%gfa% St H%erd gﬁb‘%ﬁ%ﬁ%nﬁ%“ atnﬁle
present inventi Qﬁlage‘éeﬁrSﬁi r¢®r screen §1 fdnh ndiddid $ereeiPy2 DI AXAE T

between two LC displays, this time with polarisin Iayers behr nd and
in front of eaclon thelifsphiagereen s3 appearckelidi vSeldctive mdayma ywlbe

positioned in front of th e scre t polariser i nd
the front screef@a¥cR8 ﬁa iﬂ"use pq]@ns? ﬁg&é‘? ny,Bo ﬁlﬁgl qrapgr may
be used to diff aﬂﬁ t g% ear screen, naking an

i mage on a f%onﬁscr ee?%%ggﬁdrdgq’g onmlg(c)lih? %‘E 252'2:el ective d| ffusion | ayer
will diffuse out the rear inmage while still prowdlng enough |i ght
to illumnate aThisdisplBoeonfiguratiousitigptlsd presemtdﬁe@nﬁbﬂ&ﬁaymw

di spl ays wi thout selectijve 15 diffusion |ayers, inmages on a front

screen have app@amake images ppoafronk sereephe? @npeageolich and imagesramen can

b h h f di ff
pe seen. LN 0UON Biddle, perabh’SY, diSEHunn ol e Y. SibeBaos] SRS gkl ust on

sel ective diffushdint for all obsBidrs(iRispectivkigfYidwingd aRplesi MBYES appear
solid. 20 Insﬂ;/et anot her enbodi nent” the displ ay rraygrbee configured with a

first polarising |ayer, a rear LC screen, a second polarising |layer, a
first selectidve Aslbeatuqﬁlthemn'esent smzemhlondmives ;iiea;l describedd by way of

pol arising | ayer con sel,egt iffusion I a fo

pol ari sing | ayeréxa&np % %fpi’ﬁﬁa %I‘F‘?‘ﬁﬁﬁah°§§ and
pol arising | ayer 48t san{jagre

enpl oyed in the ?(\}vo o%er eep Vi oﬂ%%%ﬁl}ég@% g?écussé%%o@%e scope

The second SDL wiHhdredf.ffuse light transmtted fromthe rear and
m ddl e screens, naking inmages on the front screen appear solid.

17
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The first SDL will diffuse light transmtted to the second LC 30
di splay, allowi ng an image from the second LC display to

13 VOWR® 99144095 PCT/Ngowoolozl f
PCT/ Nz99/ 00021 di sappear at the ' rear LC display for
al | observers as di scussed above. SIWIH"IH“HH“N”“L di ffusion | ayer
may al so be used in deep video applicdtidns™ osSelfninate interference
ef fects. Normal_ié&gn a b5 standard LC display is viewed through anot her
LC di spl ay f erence patterns caused by the structure of the two

di spl ays wi || be observed. Interference patterns can be
elimnated with an SDL between two screens if the SDL provides a | ow

uni formlevel of diffusion over 10 the entire display surface. The

di ffusion will *ctAtdisplagjobasedoon a switichingk devies;ytihat thyr maeans| ofjht
froma rear screen - renoying interference effects The
present invéhtion %Fm%éﬁnﬁaﬁ?n%% HPESERS a!,-ys_iﬂmnfgl,ayer(s) ﬁ?‘i‘g?e art

liquid crystal di gégj‘ :&ﬁﬁp ' .%Eﬁ ' S 1:on pr esent
i nvention may- be Z‘%pi é%/g I'n ee?od\klil%gggfl nagl %&?ﬁﬂ@%@%ﬁt}%ﬁg% to
create a display with foreground i nages whi ch may appear solid and

whi ch can be nade to appear to recede on to the . same point on a rear
screen i rrespec®i v& displaydncorpenaging liquid crystal material between random

homogenous aligment layer(s) with a method of applying an
10 electric field to such liquid crystal

3. A display incorporating cell(s) of liquid crystal material between
random homogenous alignment layer(s) with a method of
applying an electric field to individual cells which results in

15 diffusion of transmitted light (backlight).

4. A display incorporating cell(s) of liquid crystal material between

random homogenous aligment layer(s) with a method of

applying an electric field to individual cells which results in
20 diffusion of reflected light.

5. A display as in Claim 3 that diffuses a transmitted pé.ttern of
light to display an image

25 6. A display as in Claim 5, with the pattern being mono colored
pattern

7. As display as in Claim 5, with the pattern being multicolored

30 8. A display as in Claim 7, with said pattern being a red, green,

blue filter.
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20 BRI EF DESCRI PTI ON OF DRA er aspects of the
presert iny on_wll becone appar ! [HI! e follo escrl pt I on
which is gw&? %VSWay of exanpl e on m"” refere\r{k@%g
acconpanyi ng draw ngs i n which: 25 Fl gure 1 shows the displ ays )

effect on i ght within specific regions in one enbodi nent: and
14 . A di | BaE&a HiEEd  sWilchinP)device, tBab9b¢488ans of
PCT/ Nz99/ 00021 igures 2 - 4 illustrate the present 1nvention as

enpl oyed in deep incorporating ramdomghamsigenaonsadignment layer(siiceni bent s of
t he present nventi on

FOR .CA YI
INVENTION 5 Fi geds33 FeanbRd frgnb}mwsﬁfa wﬂg&ﬁt

5 incorporated into a display device to improve angle of view.

10. A display incorporating liquid crystal material between random

homogenous alignment layer(s) with a method of applying an

electric field fo such liquid crystal in combination with a

10 convention LCD which selectively diffuses polorized light from
images presented through the screen to which it is attached.

11. A multilayer display which includes a layer which incorporates
liquid crystal material between random homogenous ali.gment
15 layer(s) with a method of applying an electric field to such
liquid crystal, with said device being placed at a distance from a
transmisive display device, to selectively block polarized light

from reaching an LCD layer in the said multilayered display.

20 12. A multilayer display which includes a layer which incorporates
| liquid crystal material between ra.ndbm homogenous aligment
layer(s) with a method of applying an electric field to such
liquid crystal, with said device being placed close to a
transmisive display device to selectively diffuse light proir to it

25 reaching an LCD layer in said multilayered display.

Sheet Has Been Replaced
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transmtted through a display. In Figure la an electric field is

applied to a region of a display, whereas in Figure Ib. no electric .
fi'eld i s appi9sadodso t he sanme region. I n both cases um@ivNzesmeat1! i ght
1is directed towards a rear 10 allgnqﬁrh | ayer 2 through the liquid
crystals (not shown) retained | the region, and then out through

the front alignnent |ayer 3. I n F‘ﬁure la an electric field is
applied to the region. The liquid crystalls within this region align
with substantially the same 15 orientation, lallow ng thejfmcident

unpol arised light 1 to pass t hrough the jcrystals andjout through the
front alignnent |ayer 3. The out puf\ from t hi gy screenf5 is '
substantially the same as the i ncifddnt || ghy=’ « This -can be
contrasted with |-i ght passed through t hef-+-eyi on eg'$,~0 Apn electric
field is not present, as in the case of Frgu e s -1bn‘h|s I nst ance
the liquid crystals between the two al AgnfEin | 3 é@gé& - Ccreate

diffused light 6 is then pas¥EEE0 gogT] 73,#@&?5@1 gniment

| ayer 3 as the display output 25 As caﬂ-c~*se@=3t t he di agrans,
the application of an electrlow fleldumm?‘“' : A || make the
liquid crystals subStantially Xg=s g% LNgd =2 i ght. The
absence of an elect®c field | l'i ght
transmtted to be d%ﬁfused. 15

o
f

diffused light 6 fromthe incident n0f-polar4‘wmwm~gﬁ§5-. H?is

Figure la




VD 99/ 44095 | | _PCT/ NZ99/ 00021
Fi gurés 2 ‘%Q%ustrate the present invention when used Inﬂ§8B2$V%@anber

of* deep vi i ng applications. Figure 2 shows a

i magi ng appllcatlon whi ch incorppyat es a sel ective diffusion |ayer
dl . The deep video imaging 5 dlsplay I ncludes a rear .screen sl and a
front screen s2 with pol arising |layers pl, p2 on either side of the
rear screen sl, and pol arising | ayers p3, p4 on either side of the
front screen s2. The sel ective diffusion layer of SDL, dl is placed
in between the pol arising | ayer p2 and p3. The SDL dl1 {iffuses

pol ari sed |ight 10 from p2, destroying images presented on, fie rear
screen sl1. This ef fect makes an image on the front scrgan s2 appear
solid, as now - only diffused background |ight is provide€f’ behind s2's
i mge. Figure 3 illustrates another application for the present

i nvention - in a deep vigeo imaging application. In this dbodi ment

t he deep 15 video inmaging Sereen i ncludes a rear screen sl a front
screen s2, pol ari si ng | ayers—pl—and—pr—on—erther side of the rear

screen sl1, and a last polarising |ayer
screen s2. An SDL dl ¥s e

p3 on _the front of the front
“”fﬂ””"ﬂlSlng | ayer p2 and

the front screen s2. — R gse the polarised
| i ght provided by polariser p2. Depolar|S|ng t he background Iight
for front screen s2 wll prevent s2 fromformng a coherent inage.
The SLD d1 nay be usedt¥o "bl ank out" an inmage on the front screen
s2. This phenonmenon caRVbe utilised as di scussed above to make an
i mge 25 on the front screen di sappear at the sanme point on a rear
screen for

oF l —1
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all observers, independent of view ng angle. Figure 4 -shows a deep

video i magi ng display that uses the two configurations previously
di'scussed wO®bvd409spect to Figures 2 and 3. : PCT/NZ99/00021

16 SUBSTI TUTE SHEET ( RULE 26) WD 99/ 44095

PCT/ Nz99/ 00021 The sel ective di 8fuion | ayer d2 may be used to
diffuse |light and i mages fromrear screen sl and m ddl e screen s2,
maki ng i mages on the front screen s3 appear solid. Selective diffusion
| ayer dl may be used to diffuse polarised |ight frompolarising | ayer
p2, 5 "blanking out" imges on mddle screen s2. Thi s di spl ay
configuration using the present invention may be used t,o4make i mages
on a front screen s3 appear solid, and inmages on m ddl g_gcreen s2 )
di sappear onto the rear screen sl at the sane poi nt fo || observers
i rrespective of .view ng angl es. 10 Aspects. of the present ijvention have
been descri bed by way of exanple only and it shoul d be appreciated
that nodifications and rgaddi ti ons may be made thereto w #out '

departing fromthe scope t her eof .
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CLAIMS nethod of const“ructi ng a display devi ce

characterised by the s co nb ining a fiBGE/NZ99/00021
liquid crystal di'spl ay m“lllll,ﬂll""l" "I,””m a second | lm‘mﬂﬂooo
di splay which has |iquid crystal cont ai ned

bet ween random honobgenous al i gnnment "] ayers ‘and b)

ensuring t@gmgﬁe first liquid crystal display is positioned relative to

t he~. alignnent | ayers of the second liquid crystal

dls.pNS/ so that light fromthe first liquid crystal
di spla. ca PaGE : : nore of the random
hor’mgenoﬁ}up\al | Qtf'gf;ceor?@@u&fngadlspla%fievxce% met hod of operating a display
whi ch has a Nq.w d - C g tal material contained bet ween random

honogenous al i g&r%sg »

e.stéps of

a) combining a first liquid crystal displai
£ '!.‘.

with a second liquid crystal display which has liquid crystél material

contained between random homogenous alignment layers, and

b) ensuring that the first liquid Crystal display is positioned relative to the

alignment layers of the second liquid crystal display

so that light from the first liquid crystal display can pass through one or

more of the random homogenous alignment layers.

2. A method of operating a display which has a liquid crystal material contained

between random homogenous alignment layers,
characterised by the steps of

a) selecting portions of liquid crystal material which are .required to

diffuse or  block polarised light going to a liquid crystal display, and

b) applying an electric field to those selected portions of liquid crystal

material to diffuse or block the polarised light.

3. A display incorporating a liquid crystal display screen, and a liquid crystal

material that is contained between random homogenous alignment layers,

AMENDED SHEET
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thardcterised by the stéps of = US4y 0 gelecting portiongSet

liquid crystal -material which are requ PCTINEZS/ ml
or bl ock polarised |ight going to a l!!mmlﬁluﬁ“.lumu%l ay, andReceived /4 Wune 2000
D) applying an-electric field to. rtions of liquid
crystal . material to diffuse or block the polarised '
| i ght. " characterisdddn gk ay i ncorporating a liquid crystal display
screen, and a liquid crystal material that*is contained

bet ween random honogenous al i gnnent |ayers,

PCT/ NZ99/ 0021 the layers areCddafigre@ kb #8 upoh ﬂi&%phcanon of an Ei%@tricfaﬂé?& t&hﬁ{ee
e

configured so that upon the appllcatlon of an"electric field to

Ly dur g crystal mghdhal itk peidideh Hghe s eRELRE) bitfilia 61 DR bl O°ked

layers before reaching the liquid crystal display screen.

4. A display, based on a switching device, that by means of incorporating random
homogenous align.ment'layers can be changed as required from transmitting
light to diffusing light incorporated into a display device to improve angle of

view,

5. A display as claimed in either of Claim 3 or Claim 4, with the pattern being

multi coloured.

6. A display as claimed in either of Claim 3 or Claim 4, with said pattern being a

red, green,'blue filter.
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