-1- REAR PRQJECTI ON SCREEN TECHNI CAL FIELD 5 The present invention relates
to a screen for displaying optical imges. In particular, it relates to a
rear projection screen for receiving optical signals projected froma rear
si de and di spl aying optical images for viewing froma front side. 10
BACKGROUND Rear projection screens are used in inmage processing and

di spl aying systens such as Liquid Crystht Display (LCD) or Digital Light
Processing (DLP) projectors. In such an inmage projection system |ights or
optical signals generated 15 r.oj i jected to a back side
of the screen, and the opti cﬁ‘i‘#&%@g‘j%gﬁbﬂﬁg% the optical signals are
di spl ayed on the screen for viewwng froma front side. To display clear

i mges, one requirenment is that the screen be capable of 20 distributing

| i ght evenlECHNGA§IELD he di splay area. One of the problems that exists

in present projection systens is, however, that a bright Iight spot ("hot
spot") generated by the |ight source of the projector and projected onto

the screen, wﬁrfdﬂp&e%eﬁum!vehﬁwmigfesttbaens@rlé@ns@f@i@ﬁﬁ?i BicRAimadéd sircauses
uneven distribution of Iights on the screen, which feduces imagé quality.
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so as to igidg.ease the light distribution quality and evenness. Wil e such
sol utions may increase the

10 BACKGROUND

Rear projection screens are used in image processing and displaying
systems such as Liquid Crystal Display (LCD) or Digital Light Processing (DLP)
projectors. In such an image projection system, lights or optical signals generated

15 by the projector is projected to a back side of the screen, and the optical images
generated by the optical signals are displayed on the screen for viewing from a

front side.

To display clear images, one requirement is that the screen be capable of
20 distributing light evenly throughout the display area. One of the problems that
exists in present projection systems is, however, that a bright light spot (“hot spot™}
generated by the light source of the projector and projected onto the screen,
which is much brighter than the surrounding areas. This causes uneven

distribution of lights on the screen, which reduces image quality.

25
Attempts have been made to solve the above-mentioned problem. In one
approach, a rear projection screen is provided in which external electrical power is
required to activate certain active elements formed in the screen so as to increase
the light distribution guality and evenness. While such solutions may increase the
30 light distribution evenness, the cost of fabricating and maintaining such type of

screen is higher because of the structural requirements and the requirement of



30 light distribution evenness, the cost of fabricating and maintaining
such type of screen is higher because of the structural requirenents and
the requirenment of -2- external power supply. Further, such type of screens
may be used in indoor environment only. What is needed is therefore a rear
proj ection screen which can display light s inmages wth increased evenness
t hroughout the screen area, which is simdpre in structural and relatively
easy to fabricate. SUMMARY OF THE | NVETI ON 3.0 Enbodi ments of the present

i nvention provide rear Brojﬁgtion screens in the formof screen structures

¥a

and fabri cRHPER RBMREAY UHS eR4GIolPE O SEFRENSABEY PG YRS 1B TRIRIi ment s
of the pres@pbonimMenen are capabl e of displaying optical inmages with an
i ncreased evenness throughout the screen area. 15 According to one aspect,
there is provided a rear projection screen which has a first transparent

| ayer and a seq@nd, transpas.e | ayer. The first and second transpar.ent
| ayers are attg\%gﬁ'st%egeéf e'?%’?/reg e F?@gimg.ecaﬂ%ﬁcfﬁ%‘ﬁﬁ'cgt@n fﬁawggi"eﬁf
forms an agheebvatt RrRiaded dRitthebBenioubRbuPifg KPEaNdrdd INTBIRIEHMIEWEr S.
The adhesive layer is translucent to light, i.e. 1t allows light to pass

t hr ough i reteucRkgabiang (rlativethgasy fo Grwicaf@.er nal surface of the first
transparent layer is further treated such that the external surface
beconmes translucent to light. Alternatively, a translucent film my be

| am nat ed SYMMERYOEIMHE INVET®ON. A rear projection screen can be forned
accordingly. Light passing through the screen may be diffused by the first
and second translucent |ayers, hence a screen with increased 25 |ight

evenness is Obt@ft}ﬁgﬁlirr?é?ﬁs BPﬁ’Ié‘BFeg%HPﬁW@Hi&ﬁéJF% g%rgpg'gteég:ﬁgn Sor&sdhng to

anot her aspect, ere 1s provided a rear pr
the form of screen structures and fabrication method. Rear projection screens

according to embodiments of the present invention are capable of displaying
optical images with an increased evenness throughout the screen area.

15 According to one aspect, there is provided a rear projection screen which
has a first transparent layer and a second transparent layer. The first and second
transparent layers are attached together by an adhesive. When cured, the
adhesive forms an adhesive layer to bond the first and second transparent layers.
The adhesive layer is translucent to light, i.e. it allows light to pass through in a

20 diffused manner. One external surface of the first transparent layer is further
treated such that the external surface becomes translucent to light. Alternatively,
a transiucent film may be laminated on the external surface. A rear projection
screen can be formed accordingly. Light passing through the screen may be
diffused by the first and second transiucent layers, hence a screen with increased

25 light evenness is obtained and the hot spot effect can be reduced.

According to another aspect, there is provided a rear projection screen
which includes a first translucent layer, a second translucent layer and a
transparent layer attached to and disposed between the first and second
30 translucent layers. One or both translucent layers may be an external surface of
the transparent layer which is treated to be translucent, or a translucent film

laminated on the external surface.



whi ch includes a first translucent |ayer, a second translucent |ayer and a
transparent |ayer attached to and di sposed between the first and second 30
transl ucent |ayers. One or both translucent |ayers may be an external
surface of the transparent |ayer which is treated to be translucent, or a
translucent film lamnated on the external surface. -3- According to a
further enbodinment, there is provided a $ethod for fabricating a rear

proj ection screen. According to one enbodinent, first and second
translucent |ayers are each forned on one side of a transparent |ayer. 5
One or both translucent |ayers nmay be fornmed by either treating the

external surfacge@rdindold f%!ﬂﬁm%%ﬁ{ﬁoddﬂ)éﬁ{, threl prbABEY ‘é‘?ﬁ@fhod%
sand- bl asting, grit-spraying or acid-etching, fbr exanpl'e, or By

| ami nat i ngabricatigsa mmrojedtlcmmredfre Aztadirg to eng émbedhenthérst madspar ent
| ayer. 10 BRI EE .DES HO\I OF THE D\%& GS These, a gﬂ?t her as cts and
advant agesSSSPTHHENS Lg:gg ayers ar Par i Medd” cpeSids @HSB%rteQ ¥Rt h

ref er ence e bheoRCEANRBENHNEyEHanhY 88 folRedBl Eithel Beblify tﬁe“ekt%-rr?alcr 0SS
sectional side view showi ng a rear Br otection screen according to a first

enbodi nentsugfaced the érgaaparemay@rm eftiagsiucenB yhshndsblastingsgritssprayiogal

side vie ating a.re r.Qj,ection screen shown
in Fig. \fi) s%gwﬁl griagl?%t %éjrg&el Sﬁgﬁé{ﬁ{n%ﬂgﬁ “@nguﬁ%’?t% a tha&ftll ng a
rear proj etifacs of $es @anssaewniayerFig. 1A Fig. 2 is a cr oss sectional side
view showi ng a rear protection screen 25 according to a second enbodi nent

of the present invention.
10 BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and advantages of the present invention will be

described in detait with reference to the accompanying drawings, in which:

15 Fig. 1A is a cross sectional side view showing a rear protection screen

according to a first embodiment of the present invention.

Figs. 1B and is a cross sectional side views showing a method of
fabricating a rear projection screen shown in Fig. 1A.
20
Fig. 1C is a flow chart showing a method of fabricating a rear projection
screen shown in Fig. 1A.

Fig. 2 is a cross sectional side view showing a rear protection screen

25 according to a second embodiment of the present invention.

Fig. 3 is a cross sectional side view showing a rear protection screen

according to a third embodiment of the present invention.

30 FFig. 4 is a cross sectional side view showing a rear protection screen

according to a fourth embodiment of the present invention.



Fig. 3 is a cross sectional side view show ng a rear protection screen
according to a third enbodi nent of the present invention. 30 Fig. 4 is a
cross sectional side view showing a rear protection screen according to a
fourth enbodi mrent of the present invention. -4- Fig. 5is a cross sectional
side view showi ng a rear protection screen according to a fifth enbodi nent
of the present invention. Fig. 6 is a crdbss sectional side view showing a
rear protection screen 5 according to a sixth further enbodi nent of the

pr esent inventifqn. Fig. 7Ais a cross sectjonal side view showi ng a rear
protection scrdd® Séﬁcgaf%ﬁsn@eqﬂ@nal SIHQ &AW SBAWEY ALPRT RIPtagien Hcekht

i nventi on. I I i i i .ew showi ng a net hod of
fabricati r?gégrdﬂr‘ggorZg‘ﬁé’%@??@ﬂ%&%ﬁ% @f%\?mrﬁ%ﬁ?gﬁ 7A. Fig. 7Cis a flow
chart showing a nethod of fabricating a rear projection screen shown in
Fig. 7A. 15 DETAILED DESCRI PTI ON OF THE PREFERRED ENBCE1N%NTS Fig. 1A shows
a rear protectid% SEREPSHIFFCLCLBI iR Y G SBAWINGS SRR RIRtECTgh sC resent

i nventi on.acBeRfing Pk @Blth e &BPBodiktrit of kv Bresnt ifv@htibhansparent 20
| ayer 112 which is attached to a second transparent layer 116, via an

adhesive layer 114. First and second transparent |ayers may be made of

| i ght-transpar e terial, for exanple alass., Adhesive.layer 114 serves
to bond Tirst i YABRa ot srdpapbart e/EBoting 4 AR B e B Bisrireh Rur ¢ her,
adhesi ve laayerdingtd aseRanibyerdbodidibir D Use prasent itk@fiogUr i ng, is transl ucent
to light. Wien first and second 25 transparent |ayers are bonded and that

t he adhesive is cured, the adhesive forns
10 Fig. 7B is a cross sectional side view showing a method of fabricating a

rear projection screen shown in Fig. 7A.

Fig. 7C is a flow chart showing a method of fabricating a rear projection
screen shown in Fig. 7A.

15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1A shows a rear protection screen 110 according to one embodiment
of the present invention. Rear protection screen 110 includes a first transparent
20 layer 112 which is attached to a second transparent layer 116, via an adhesive
layer 114. First and second transparent layers may be made of light-transparent
material, for example glass. Adhesive layer 114 serves to bond first and second
transparent layers 112 and 116 together. Further, adhesive layer is formed by an
adhesive which, upon curing, is translucent to light. When first and second
25 transparent layers are bonded and that the adhesive is cured, the adhesive forms

a first translucent layer 114.

An external surface 132 of first transparent layer 112 is treated, by sand-
blasting, grit-spraying or acid-etching, for example, such that the first transparent
30 layer 112 becomes translucent at the external surface 122. Accordingly, after

being treated, there is formed a second translucent layer 132.



a first translucent |ayer 114. An external surface 132 of first transparent
| ayer 112 is treated, by sand- blasting, grit-spraying or acid-etching, for
exanpl e, such that the first transparent 30 |ayer 112 becones transl ucent
at the external surface 122. Accordingly, after being treated, there is
fornmed a second translucent |ayer 132. -5- Wen |ight 12 passes through the
screen 110, second translucent |layer 1325diffuses inconing light 12, which
becones a diffused light 14. After passing through first translucent |ayer
114, diffused | 14 becones further diffused |ight 16. Due to the
effect of diffu ﬁ EP&G?d@@SB§“WPH§btﬁﬁécgﬁ%kﬂﬂptﬁaﬁﬁgﬁﬂ@@ﬁﬂmﬁay@W§rs 114
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t ranspar erhesm@yee@ :mapraj@dtrqusystarre ebsmrded 1ti GgH;nS’tErtedbﬁabame islbadble of ayer
114, as s nd 1 Ca Adhe y er,.,114 i s al so
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first tranglcooatired ayBreseht pRSEMKbH SRASUGARBe LAY ATy ﬂe’é!ucécﬁ'e“ formed, as
shown in Figs. 1B and 1C as step 154. An external surface 122 of fi rst

transparent layer 112 is further treated, by sand-blasting, grit-spraying

or 1oac' d- etCh' lggof S?%G'W;} ghov?lécljﬁe r{baataéé‘g Eég;ﬁ%ghﬁéqregggfoggﬁﬁl rsgghucent

at its externa sur ace n ot her "words
t r anspar esholayiarFig.12A 2 Firshand eeomnke trahopareho ldyees ude andf 1 163imadgoent 11 2a
and a Sec%na(ljsssf%?rer?(g;[np}e{ azrg'provided. First and second transparent layers 112 and 116
are bonded together by an adhesive layer 114, as shown in Figs. 1B and 1C as
step 152. Adhesive layer 114 is also translucent to light and upon curing, the
15 adhesive layer 114 forms a first translucent layer. A second transiucent layer is
then formed, as shown in Figs. 1B and 1C as step 154. An external surface 122
of first transparent layer 112 is further treated, by sand-blasting, grit-spraying or
acid-etching for example, such that the first layer becomes translucent at its
external surface. In other words, after being treated, first transparent layer 112
20 can be understood to include a first segment 112a and a second segment 112b.
First segment 112a is the part of the transparent layer 112 which is untreated,
hence remains transparent. Second segment 112b is the part which is treated to

become transiucent to light.

25 It should be appreciated that the fabrication sequence may vary from that
illustrated above. For example, external surface 122 of first transparent layer 112
may be treated to become translucent first. Thereafter, first and second
transparent layers 112 and 116 may be bonded by adhesive layer 114. A rear
projection screen so fabricated has a substantially same structure as that formed

30 under the iliustrations shown in Figs. 1B and 1C.



First segnent 112a is the part of the transparent |ayer 112 which is
untreated, hence remains transparent. Second segnent 11 2b is the part
which is treated to becone translucent to light. 25 It should be
appreci ated that the fabrication sequence may vary fromthat illustrated
above. For exanple, external surface 122 of first transparent |ayer 112
may be treated to becone translucent fit&t. Thereafter, first and second
transparent |ayers 112 and 116 may be bonded by adhesive | ayer 114. A rear
proj ection screig 20 fabricated has a substantialh%isane structure as that
r'=t

formed 30 undef'9t ASNPMSAIGAUMORSIMSRFS i gecording lenothes 6. Fig. 2
shows a 1 eghppditdtior ok BFés.%‘?\'E‘irﬁr%gtiéﬁ.cW&r%@?ti&?@%@%haﬁ;@iﬂeiu@%g% ki the

pr esent i nvent1 on. Rear proj ectl on screen ncl u I rst t ranspar ent
| ayer 212 tvarisplarert Ibperddt? which is doodddte anspameiratsppeentdagen2 6 da an
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216.5 Rear |gyé) instivien fﬁ@trmsé’d&nddﬂrérﬂﬁfa%em@?éﬁs@fz gh@wein Fig. 1A in that,
instead of treating an external surface of the first transparent |ayer 212,

afilm222 is fornmed or lam nated on first transparent |ayer 212. Film 222
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| ayer. A fthénef@22passesses substantially the same light-diffusion properties as rear

projection screen 110 shown in Fig. 1A.

Fig. 3 shows a rear projection screen 310 according to yet another

15 embodiment of the present invention. Rear projection screen 310 includes first
and second transparent layers 312 and 316, which are bonded by an adhesive
layer 314. Adhesive layer 314 then forms a first translucent layer. A film 322 is
laminated on external surface of first transparent layer 312, to form a second
translucent layer. Rear projection screen 310 differs from that shown in Fig. 2 in

20 that, the second transparent layer is formed of tint glass 316, for example a black-
tint class. One advantage of rear projection screen so configured is that, the
black-tint glass can improve the contrast level of light images displayed on the

screen,

25 Fig. 4 shows a rear projection screen 410 according to still another
embodiment of the present invention. Rear projection screen 410 according to the
present embodiment includes first and second transparent layers 412 and 416,
which are bonded by adhesive layer 414. Rear projection screen 410 differs from
those shown above in that, the adhesion layer is formed of an adhesive which is

30 transparent upon curing. As such, external surface 422 of first transparent layer
412 and external surface 426 of second transparent layer 416 are both treated to

become transiucent by, for example sand-blasting, grit-spraying or acid-etching.



| am nat ed on external surface of first transparent |ayer 312, to forma
second translucent |ayer. Rear projection screen 310 differs fromthat
shown in Fig. 2 in 20 that, the second transparent layer is forned of tint
gl ass 316, for exanple a black- tint class. One advantage of rear
projection screen so configured is that, the black-tint glass can inprove
the contrast |evel of light inages displéayed on the screen. 25 Fig. 4
shows a rear projection screen 410 according to still another enbodi ment
of the pr Rear projection screen 410 according to the
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treatment, two translucent [ayers 432 and 436 are formed, as s own in Fig.
4. One adviesiregalisplay qoalityanct lignt evessess.enbodi ment is that, it enables a
free selection of the adhesive material used for bonding the t ranspar ent
layers and when one type of adhesive material is not available, or not

satisfactory t@ig. Behbas @@plpr(gééﬂ;cﬂﬂgcre@nrmaﬁdwmgttb%ﬂ%%ﬂfé? may still
be fornmed to prOV|de the desired display qualit ht evenness. Fig.

5 shows a Snerdiprst ettheopresentianestion.aBesr arcngctucm 8¢reen %@dﬂﬁlefﬁiesélﬁsiodl ment

seching {r ehehiechMSfdBRrorfTAerl S21hd BP0 RhER brg BhauRE st e
adhesi ve laalyesiveldyerfest. Reaf prlj¢ctivrssareen 5300 e s feara tlﬁamhdvh‘atn Bigown i n
Fg. in that, both the external surfaces 522 and 526 are laminated with translucent film
532 and 536. Rear projection screen 510 therefore has two translucent layers
232 and 536, with transparent layers 512, 514 and 516 in between to provide the

15 desired image displaying properties.

It should be appreciated that alternation and/or combination of features
provided in the above-illustrated embodiments is also possible to provide a
desired rear projection screen according to the present invention. As shown in
20 Fig. 6, for example, a rear projection screen 610 may include first translucent layer
632 formed by treating an external surface 622 of a first transparent layer 612. A
second translucent layer 636 may be formed by laminating a translucent film on

the second external surface.

25 It should also be appreciated that the present invention is not limited to
embodiments illustrated above. Variations or modifications of previously-provided
embodiments may be made to meet different requirements for fabrication and
applications. For example, as shown in Fig. 7, a rear projection screen 710
includes a first transiucent layer 722 formed at one side of a transparent layer 712

30 and a second translucent layer 732 formed at an opposite side of transparent
layer 712. First and second transiucent layers 722 and 732 may be both a

segment of transparent layer 712 which are treated to become translucent, or both



in that, both the external surfaces 522 and 526 are |am nated with
translucent film 532 and 536. Rear projection screen 510 therefore has two
transl ucent layers 532 and 536, with transparent |ayers 512, 514 and 516
in between to provide the 1is desired inmage displaying properties. It
shoul d be appreciated that alternation and/or conbination of features
provided in the above-illustrated enbodi®ents is al so possible to provide a
desired rear projection screen according to the present invention. As shown
in 20 Fig. 6, for a rear EgOJECtIOH screen 610 may include first
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for fabriga u;@éﬁ.and applications. For exanple, as shown in Fig. 7, a rear

projection screen 710 includes a first translucent |ayer 722 fornmed at one
side of a transparent |ayer 712 30 and a second translucent |ayer 732

formed at an o ranspar 712. First an

transt ucent | 08 SaRUTE Shok RRBE b0 Wl FedriiraRRllaR S o1
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transl ucent fi prése ment secon ran par ent Tayer is
not 5 requifiretiside of the transparent layer 712, a shown in step 752 in Fig. 7C. A second

translucent layer is formed at a second side of the transparent layer, as shown in
step 764 in Fig. 7C. The first and second translucent layers may be both
translucent films 732 laminated at respective side of the transparent layer 712, or

15 both treated translucent surfaces 722 of the transparent layer 712. Alternatively,
one transiucent layer may be a translucent film, and the other one of the

translucent layer is a treated translucent surface of transparent layer 712.

Fig 8 shows a rear projection screen 810 according to a further
20 embodiment of the present invention. Rear projection screen 810 has first and
second transparent layers 812 and 816, and a first translucent layer 814
sandwiched between first and second transparent layers 812 and 816. An
external surface 822 of first transparent layer is treated to become a second

translucent layer 832.

25
A protection film 842, such as one formed of PolyVinyl Butyral (PVB)
material, is faminated onto the second translucent layer 832. A further protection
layer 844, for example a glass panel, may be attached to and cover protection
film. One advantage of providing a protection film and a protection layer over a
30 treated translucent surface is that, the protection film and protection layer prevents

moisture contents from contacting and being accumulated on the treated

translucent surface, hence to keep the treated translucent clean. This feature is



Figs. 7B and 7C show a nethod 750 for fabricating a rear projection screen
showmn in Fig. 7A. Fig. 7B further shows alternatives of form ng transl ucent
| ayers on a transparent |ayer. According to the present enbodi nent, a
transparent layer 10 712, nade of glass for exanple, is provided. A first
translucent layer is forned at a first side of the transparent |ayer 712,
a shown in step 752 in Fig. 7C. A second-translucent layer is fornmed at a
second side of the transparent |ayer, as shown in step 754 in Fig. 7C. The
first and second transl ucent | ayers naéﬂbe both translucent filnms 732

| ani nat ed R# 'négﬁtéeﬁ? inssifationswhere the spai RIpleqliny &Creaipis ed iNpUideer
treated tr ey &%P the transparent |ayer 712.

Al ternative ﬁg tréﬁ g@%ﬁ g@%r may be a translucent film and the
ot her one of the translucent layer is a treated translucent surface of
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exanpl e a gl ass panel may be attached to and cover protection film One

advant age"B)‘fefﬁtpﬂ\ﬁsow’fdoﬁht@r”@’t"@@tt@‘é)ﬁwthq? fllomdng Cl@imsect i on | ayer over a 30
treated translucent surface is that, the protection film and protection

| ayer prevents noisture contents frontcontacting and being accumnul ated on
the treated translucent surface, hence to keep the treated transl ucent
clean. This feature is



-9- particularly useful in situations where the rear projection screen is
used in outdoor and / or high humdity environnment. Although enbodi nents
of the present invention have been illustrated in 5 conjunction with the
acconpanyi ng drawi ngs and described in the foregoing detailed description,
it should be appreciated that the invention is not limted to the

enbodi ments di scl osed, and is capabl e oflOnuner ous rearrangenents,

nodi fications, alternatives and substitutions w thout departing fromthe
spirit of’\éﬂg Snvention as set forth and recited by the foll ow ng cl ains.
-10- CLA IMR 't ear proj ection screen conprising: a first translucent

| ayer; s a second translucent |ayer; and a transparent |ayer attached to
and di sposed between the first and the second translucent |ayers. 2. The
rear proj €cti o searqunjestiosIsarganicompdsiagn t he transparent |ayer io
includes a first szgmatnt ié{ﬁ is transparent and a second segnent which
is translucent, wAdHRFAISICEN AR segment forms one of the first and
second transl uceng dea¥Rl $randlucERe|dy@ararRy 0j ection screen of claim 2,
further conprising a protection fil'm is lam nated on said one of the first
and second trans| 8é@mnsppegrddayerattached te andptispassad giweendba fisst anidathen 3,

protection Ti1m 20 SeoRHIRsAResT it fon "scr een of cl i m 2, wherein the
ot her one of the first and
2. The rear projection screen of claim 1, wherein the transparent layer
10 includes a first segment which is transparent and a second segment which
is translucent, wherein the second segment forms one of the first and

second translucent layers.

3. The rear projection screen of claim 2, further comprising a protection film
15 laminated on said one of the first and second transiucent layers.
4. The rear projection screen of claim 3, further comprising a protection layer

attached to and covering the protection film.

20 5. The rear projection screen of claim 2, wherein the other one of the first and
second transiucent layers is a transiucent film laminated onto the

transparent layer.

6. The rear projection screen of claim 1, wherein the first and second
25 transiucent layers are each a translucent film laminated onto one side of

the transparent layer.

7. The rear projection screen of claim 1, wherein the transparent layer
includes a first surface segment, a second surface segment opposite to the
30 first surface segment, and a center segment between the first and second
surface segments, wherein the first surface segment is the first translucent



second translucent layers is a translucent filmlamnated onto the
transparent |layer. 6. The rear projection screen of claiml1, wherein the
first and second 25 translucent |ayers are each a translucent film

| am nated onto one side of the transparent layer. 7. The rear projection
screen of claim1l, wherein the transparent |layer includes a first surface
segnent, a second surface segnment opposiltle to the 30 first surface
segnent, and a center segnent between the first and second surface

segnent s, mhergin the first, K surface se%nent is the first translucent -11-

| ayer, the secdfd®'sii§ SEEOREFHERE PROMRRL §dhsSecPPd Yenglieait iexgeanddhE ¢ he

center segnent dehibhgedrhantBaneMankpdRint IferThe rear projection screen of
claim1l1, wherein the transparent Inaeer is'a s first transparent |ayer, the

rear projection screen further conprises a second transparent |ayer
attached tp thefirst translucent | r. 9. The.rear projectjon screen of
claim8, wherei b heearfqrpjgf:ﬁ?? éﬁ%ﬁ%’c‘g‘ﬁa'ﬂhiewh??mg?ﬁ Hgﬂ r%% %é(%p $ondi ng
the 4irst and speoghdpRBaPRALENThS AR rojebBoh Qcrdiefur®Rf cBRpiiges laon screen
of claim@8, wherein the second transparent layer 1s a tint glass. 11. A

rear projecti orfesepddranspapentdayey:attached tanthe firdjanspieest layeel udi ng: a
first transparent |ayer; a second transparent |ayer, and a first
transl ucent | ayer disposed between the first and second

9. The rear projection screen of claim 8, wherein the first translucent layer is

an adhesive layer bonding the first and second transparent layers.

10
10.  The rear projection screen of claim 8, wherein the second transparent layer
is a tint glass.
11. A rear projection screen comprising:
i5 a multilayer panel including:
a first transparent layer,;
a second transparent layer, and
a first translucent layer disposed between the first and second
transparent layers; and
20 a second translucent layer formed at an external surface of the
multilayer panel.
12.  The rear projection screen of claim 11, wherein the second translucent
layer is a surface segment of the first and the second transparent layers.
25

13.  The rear projection screen of claim 12, further comprising a protection film

laminated on the second translucent layer.

14.  The rear projection screen of claim 13, further comprising a protection layer

30 attached to and covering the protection film.



transparent |ayers; and 20 a second translucent |ayer fornmed at an external
surface of the nultilayer panel. 12. The rear projection screen of claim
11, wherein the second translucent layer is a surface segnment of the first
and the second transparent |ayers. 25 13. The rear projection screen of
claim12, further conprising a protection film |amnated on the second
translucent |ayer. 14. The rear projecrﬁéh'screen of claim 13, further
conprising a protection layer 30 attached to and covering the protection
film -12- ear ection screen, of claiml11l, wherein the second
transl ucent Iayiber%a%P@ﬁﬁﬁbpﬁ@5ﬁ¥1? @ﬁVméﬂiW&?Eﬂ”éﬁ?ﬁegﬂg{gﬁn$Hﬁeﬁﬁrst and
the second tra!@?@ﬁfs@irah@!)ﬁ@éﬁtﬂiﬁ] IAfnindteg drﬁ@bnerdwtﬁ@w%nﬁ%é%@c@ﬁdC' aim
11, wherein the first translucent layer is an adhesive layer bonding the

first and secori@@nsRaiephloyess. | ayers. 17. The rear projection screen of
claim11l, wherein the second transparent layer is atint glass. 10 18. A
nmet hod for fabricating a rear projection screen, conprising: formng a

first tranmB.ucemte regrerropictian isoredn Sutibiat @1 O\fvhéretuﬁ ansHat dahsla¥al layef R M ng
a second translucent |layer at a second surface of the transparent | ayer.
15 19. The net HHagregivaianer donging thedirsloand secansbirensrarent lasersucent 1 ayer

17.  The rear projection screen of claim 11, wherein the second transparent
layer is a tint glass.
10
18. A method for fabricating a rear projection screen, comprising:
forming a first translucent layer at a first surface of a transparent layer;
forming a second translucent layer at a second surface of the
transparent layer.
15
19.  The method of claim 18, wherein forming the first translucent layer
comprises laminating a translucent film onto the first surface of the

transparent layer,

20 20.  The method of claim 18, wherein forming the first translucent layer
comprises treating the first surface of the transparent layer such that first

surface becomes translucent.

21.  The method of claim 20, wherein treating the transparent layer comprises

25 sand-biasting the first surface of the transparent layer.

22.  The method of claim 20, wherein treating the transparent layer comprises

grit-spraying the first surface of the transparent iayer.

30 23.  The method of claim 20, wherein treating the transparent layer comprises
acid-etching the first surface of the transparent layer.



conprises lamnating a translucent filmonto the first surface of the
transparent |layer. 20 20. The nethod of claim 18, wherein formng the first
transl ucent |ayer conprises treating the first surface of the transparent

| ayer such that first surface becones translucent. 21. The nethod of claim
20, wherein treating the transparent |ayer conprises 25 sand-blasting the
first surface of the transparent Iayerf1§?: The nmet hod of claim 20, wherein
treating the transparent |ayer conprises grit-spraying the first surface

f th I . 30.23, T hod of clLaim 20, - el [
Che t ransparent Tagias o6FAUB20 GARGT EoRRr g RESY petna iy UebSufscne |~

transparent | ay@minatiy a #fotetlién R BAdhEKir&! irAcg0 further conprising, -
after treating the first surface, lamnating a protection filmon the first

surface. 25. The nethod of claim24 further conprising, after |am nating

t he protecid on I i hird transparent .layer._.on the .

prot beti ot 1 e et B bR RobLER e SA BREF Rindtd uRCpkl&rion ayer
Is asfirst trarfipastathingay®ird ttdrespaeéfagdydisn ey peas@ionsem. at t achi ng a
second transparent |layer to the second translucent |ayer. 10 27. The

met hod of claim 26, wherein attaching the second transparent |ayer
conpri ses 7gppl v L aygr I 1 J I
wherel n tHe adhie TR OFek 6 KFler R ha B sbiitort IARTRPS TG thiEpent,
met hod for fabriayet imgmethehfurtheojceaiprizesttacting & espondtragsparenatzyentp a
first transparetﬂt Iager to f':l second transparent |layer to form
€ second translucent layer.
10
27.  The method of claim 26, wherein attaching the second transparent layer
comprises applying an adhesive layer on the first transparent layer,

wherein the adhesion layer forms the second translucent layer.

15 28. A method for fabricating a rear projection screen, comprising:
attaching a first transparent layer to a second transparent layer to form
a multilayer panel having an adhesive layer formed between the first
and second transparent layers, wherein the adhesion layer is a first
translucent layer to diffuse light passing therethrough;
20 forming a second translucent layer at an external surface of the multi-

layer panel.

29.  The method of claim 28, wherein forming the second translucent layer
comprises treating the external surface such that the external surface
25 becomes translucent.

30.  The method of claim 29, wherein treating the external surface comprises

sand-blasting the external surface.

30 31.  The method of claim 29, wherein treating the external surface comprises

grit-spraying the external surface.



a multilayer panel having an adhesive |ayer fornmed between the first and
second transparent |ayers, wherein the adhesion layer is a first

transl ucent layer to diffuse |light passing therethrough; 20 formng a
second translucent |ayer at an external surface of the nulti- |ayer panel.
29. The nmethod of claim 28, wherein fornlng t he second translucent |ayer
conprises treating the external surface 1éuch that the external surface 25
becones translucent 30. The nethod of cIa|n129 mhereln treatlng t he

e e S LSR5, PSR IARE e ™

grit-sprayi ng té]ﬁﬂ.@l@f@,ﬁ?]ﬁ-‘e subhdeurmed- 32. The met hod of cI ai m 29
wherein treating the external surface conprises acid-etching the external

surface. 33. The nethod of claim 27 further conprising, after treating the

ext er nal sur c Lon f|| n t.he external ,surface.
Sh CThe Phod W e ATL0A I 27308t Sihbfos! Al Pedtli BEiFHERen
protsect i on fl |surfagt! Rehthagh@atorbtedtibn @nﬁwmteﬂt@y@r s@faddie protection
film 10 35. The nethod of claim 28, wherein form ng the second transl ucent

| ayer conprises lamnating a translucent filmon the external surface.
34.  The method of claim 27 further comprising, after laminating the protection

film, attaching a third transparent fayer on the protection film.

10 35.  The method of claim 28, wherein forming the second translucent layer

comprises laminating a translucent film on the external surface.



