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FIELD 5 The invention relates to transm ssive displays and nore

parti cul awby3wes2backl i ght assenblies for use w th transmPEIivse2/eisspl ays.
BACKGROUND Transmi ssive display systens typically function by altering
properties of 10 transmtted |ight to produce visual representations of

i mges. Conventional transm ssive display systens typically include a
light source that illum nates a transm ssive display. The transm ssive
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%t from e tht source, 1.e., a backlight, typically requi]fes conditioning prior to
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illuminating the transmissive display. For example, the transmissive display may require
light to be spatially uniform in brightness and/or color. In addition, some transmissive
20 displays require light to be polarized. Various conventional backlight assembly
arrangements have been developed for the purpose of providing adequate lighting to a
transmissive display. By improving backlight assemblies, the appearance of visual

representations generated by transmissive display systems can also be improved.

25 SUMMARY
In general, the invention is directed toward a backlight assembly for use in a
transmissive display system. The transmissive display system includes a transmissive
display, such as a liquid crystal display (“LCD”), that is illuminated by the backlight
assembly. The backlight assembly includes a light source that illuminates a light chamber.
30 The transmissive display is positioned adjacent the light chamber so that light exiting the
chamber illuminates the transmissive display. The backlight assembly may include one or
more reflectors and one or more other optical elements to ensure that the light exiting the

light chamber is adequately conditioned and sufficiently uniform in intensity. In other



words, the optical elements are used to condition the |ight so that |ight
exiting the backlight assenbly has the desired illum nation properties

i ncl udi ngwofoaf2xsanpl e, the desired spatial uniformty, porarsozatsion,
color, and angular distribution. In this manner, the backlight assenbly
can provi de adequate lighting to a transm ssive display so that the 5
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DESCRIPTION FIG 1 is a cross-section I Vi ew o
system 10 thedmvediimg 30 to the invention. System 10 includes a bacl di ght

cSeemtly 12 o Y e SR M AR ESY oy A o
signal s t hgdnde@nengccofBe s theientbspl ayed. Backlight assenbly 12 provides
° 15 FIG. 4 is a cross-sectional side view of an exemplary second conditioner according
to the invention.
FIGS. 5 and 6 are cross sectional side views of additional embodiments of
transmissive display systems according to the invention.
FIG. 7 is a perspective view of yet another embodiment of a backlight assembly
20 100 for use in a transmissive display system.
FIGS. 8 and 9 are cross-sectional side views of backlight assemblies that utilize
more than one light chamber.
FIG. 10 is a flow diagram illustrating an example process of illuminating a display
according to an embodiment of the invention.
25 FIG. 11 is a cross-sectional side view of another transmissive display system

according to the invention.

DETAILED DESCRIPTION
FIG. 1 is a cross-sectional side view of a transmissive display system 10 according
30 to the invention. System 10 includes a backlight assembly 12 and a transmissive display
14. Transmissive display 14, for example, may be coupled to a video board (not shown) to

receive input signals that define images to be displayed. Backlight assembly 12 provides
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14
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uniformity, angular distribution, and/or the color of the light emitted from light source 16.
20 In this manner, the light emitted from light source 16 can be adapted for use in
illumination of transmissive display 14. Several particularly effective embodiments of
first conditioner 18 are described in greater detail below.
Light that passes through the first conditioner 18 enters light chamber 20.
Reflector 22 resides within light chamber 20 to reflect the light that was conditioned by
25 first conditioner 18. Light chamber 20 may be hollow (except for reflector 22) or may be
filled with a filler material such as solid glass or plastic. For example, filler material could
be used to condition light in lieu of conditioner 18. One or more of the walls of light
chamber 20 may be reflective.
Light that reflects off reflector 22 is directed towards second conditioner 26, i.e., a
30 post conditioner. Specific embodiments of second conditioner 26 are outlined in greater

detail below. Briefly, the second conditioner 26 further conditions the light just before it

is used to illuminate transmissive display 14. The second conditioner may also filter or



detail below. Briefly, the second conditioner 26 further conditions the
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reflects a narrower spectral range as desired. In either case, the reflective MOF can

20 provide advantages to the transmissive display system 10 by reflecting only the light

having desirable wavelengths towards the transmissive display 14.
Reflector 22 can also be a polymer MOF reflective polarizer that reflects light

having substantially one type of polarization. For example, it may reflect light having a
first linear polarization and transmit light having orthogonal linear polarization, or it may

25 reflect light having a first circularly polarization and transmit light having the opposite
circular polarization. An example of a linear reflector polarizer is Dual Brightness
Enhancing Film (“DBEF”) available from Minnesota Mining and Manufacturing
Company of Saint Paul, Minnesota. An example of a reflective circular polarizer is a
cholesteric film, such as Nipocs™ film available from Nitto-Denko of Japan. Polarized

30 reflective films can be used, for example, to polarize the light that enters light chamber 20,

or to augment other polarizers used in backlight assembly 12. This can enhance the
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portion 24 or outer portion 25 if one or both of the portions are filled with a filler material.
20 Reflector 22 can also be pre-formed, for example, prior to insertion in light
chamber 20. An injection molding process, a cast and cure process, or a combination of
an injection molding process and a cast and cure process could be used to form reflector
22. In either case, reflector 22 may comprise a reflective coating on an appropriately
shaped plastic surface, or may comprise a thermoformed mirror film. The creation of
25 reflector 22 can be simplified if reflector 22 does not require a patterned surface.

The transmissive display system 10 provides several advantages over conventional
arrangements. In particular, the light chamber design allows backlight assembly 12 to
have a relatively compact size. If desired, the use of light guides and/or bulky fluorescent
lamps can be avoided. Moreover, reflector 22 may be a specular reflector to provide

30 advantages of efficiency and control over conventional patterned reflectors or
non-specular molded plastic chambers. In addition, first conditioner 18 and second

conditioner 26 can be fabricated prior to assembly of the backlight assembly 12 to further
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ultimately illuminates transmissive display 14 (FIG. 1).

20 Diffuser film 36 may comprise a surface diffuser or a diffusive coating on a carrier
film. Alternatively, a bulk diffuser without a substrate could be used to realize diffuser
film 36. In another example, a thin section of white molded plastic could be used. The
combination of cavity 24 and diffuser film 36 can serve to direct light out of first
conditioner 18 A such that the light is substantially uniform intensity over the surface area

25 of the diffuser film 36. By way of example, a suitable diffuser film could be created by
roughening the surface of an otherwise clear film. Alternatively, a coating including a
resin and scattering particles could be applied to a clear film and then cured to realize a
suitable diffuser film.

In some embodiments, a Fresnel lens 38 can be positioned adjacent to diffuser film

30 36. Fresnel lens 38 provides a relatively compact way to reduce the angular distribution of
light entering the light chamber 20 (FIG. 1). Fresnel lens 38 may comprise a separate

piece of molded plastic, or may form a molded portion of an edge of light chamber 20.
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Sui F ablp e F}éhagﬁailgl? é&(ﬁﬂ? 4 polar?zer film %not shown) cou[ﬁbeﬁso be used to propg}:l)y
polarize the light entering light chamber 20. An example of a suitable polarizer film is
20 HLC25618S film available from Sanritz of Japan.

In still other embodiments, first conditioner 18 includes a film or coating that
converts light having a first wavelength to light having a second wavelength. For
example, light source 16 may emit ultra-violet (“UV?™) light. In that case, first conditioner
18 may include a film, coating or filler material including florescent materials that convert

25 UV light to light within the visible spectrum.

FIG. 4 is a cross-sectional side view of one particular embodiment of a second
conditioner 26. Second conditioner 26 may include a variety of films or molded optical
components so that light that emerges from second conditioner 26 has the required spectral
content, adequate light distribution and the required polarization state. For example,

30 second conditioner 26 may include Fresnel lens 46 to collimate incoming light (indicated
by the arrows).

Second conditioner 26 may also include a reflective polarizer 48. Reflective
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redlr cted rismatic film can al so be recycled, eventually eX|t|ng
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In some embodiments, more than one prismatic film 52 could be positioned
20 adjacent one another, but rotated 90 degrees relative to one another. In that case, the two
prismatic films may collectively comprise what is referred to as a “crossed prismatic
film.”
Second conditioner 26 may also include a diffuser film 50 and a polarizer film 54.
Diffuser film 50 can improve spatial uniformity of light. In addition, the diffuser film may
25 be colored so as to filter undesired wavelengths of light. Alternatively, a separate color
filter (not shown) could be used ensure the desired spectral output. Polarizer film 54
absorbs or reflects light having undesired polarization and transmits light of the desired
polarization. An aperture 56 can also be added to block stray light that might degrade
optical quality of the light exiting second conditioner 26. Examples of a suitable diffuser
30 film and a suitable polarizer film are mentioned above.

The components of second conditioner 26 may be arranged in various orders.

However, second conditioner 26 may operate most effectively when the components are
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positioned along a common side with transmissive display 14. By positioning

transmissive display 14 and the light source 16 along a common side of light chamber 62,
transmissive display 14 and light source 16 can be directly coupled to a main circuit board
20 without the need for additional flex circuits often used in conventional transmissive
display systems. In other words, the light source 16 and transmissive display 14 could be
directly coupled to the main circuit board. However, the main circuit board may need to
be formed with a hole for viewing of transmissive display 16.
In operation, light from light source 16 is conditioned as it passes through first
25 conditioner 18. The light then reflects off reflector 22A, which has a shape that causes
light to reflect toward third conditioner 68. The light passes through third conditioner 68
and reflects off reflector 22B, which has a shape that causes light to reflect toward second
conditioner 26. The light then passes through second conditioner 26 and illuminates
transmissive display 14. Reflectors 22A and 22B may be similar to reflector 22 (FIG. 1)
30 described above. Similarly, first conditioner 18 may be similar to that illustrated in FIGS.
2 or 3, and second conditioner 26 may be similar to that illustrated in FIG. 4. Third

conditioner 68 may include one or more optical elements such as a diffuser film or a
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circuit. As an advantage over the embodiment of FIG. 5, transmissive display 14 could be
20 viewed without forming any additional holes on the circuit board.
In operation, light from light source 16 is conditioned as it passes through first
conditioner 18. The light then reflects off reflector 22C which has a shape that causes
light to reflect toward third conditioner 78. The light passes through third conditioner 78
and reflects off reflector 22D, which has a shape that causes light to reflect toward second
25 conditioner 26. The light then passes through second conditioner 26 and illuminates
transmissive display 14. Again, reflectors 22C and 22D may be similar to reflector 22
(FIG. 1) described above. Similarly, first conditioner 18 may be similar to that illustrated
in FIGS. 2 or 3, and second conditioner 26 may be similar to that illustrated in FIG. 4.
Third conditioner 78 may include one or more optical components such as a diffuser film
30 or a polarizer film that further condition the light according to the desired characteristics.
In one embodiment related to FIG. 6, reflector 22C and reflector 22D include a

single reflective film. In that case, the reflective film would need to be a reflective

10



72 in relation to the second conditioner 26. In other words, in the

transm ssive display system 70, light source 16 is positioned on the
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conditioner 78. FlG. 7 is-.a perspective Vi of ,) anot her, enhodi nent of a
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backl i ght pess tighl i¢splfivélp@lru@@sfirst conditioners 18C and 18D into light chambers 20A

20 and 20B. The light may then reflect of reflectors 22G and 22H before illuminating second

conditioner 26. A transmissive display (not shown) can be positioned adjacent second
conditioner 26 to be illuminated. Second conditioner 26 may further include a top diffuser
film, i.e., an additional diffuser film comprising the outermost layer of second conditioner
26, to achieve uniform illumination along the joining line of light chambers 20A and 20B.
25 FIG. 9 illustrates another example. In FIG. 9 light sources 14C and 14D pass light
respectively through first conditioners 18E and 18F into light chambers 20C and 20D.
The light then reflects of reflectors 22G and 22H before illuminating second conditioner
26. Again, a transmissive display can be positioned adjacent second conditioner 26 to be
illuminated, and second conditioner 26 may further include a top diffuser film to achieve
30 uniform illumination along the joining line of light chambers 14C and 14D.
The embodiments in FIGS. 8 and 9 can provide the advantage of increasing the

lighting area for the transmissive display. The use of relatively bulky components,
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used to reduce the size of backlight assemblies. This is particularly advantageous for use

20 with miniature displays, i.e., those having a diagonal dimension less than 3 centimeters.
Such displays are often implemented in viewfinders for digital cameras and video
cameras, or on head mounted video displays or the like. The invention achieves a
relatively compact form factor by removing the need to use bulky conventional
components.

25 For example, the light chamber configured according to the invention removes the
need to use flat light guides that are typically illuminated by fluorescent lamps.
Fluorescent lamps typically require a large amount of power and specialized high voltage
drivers, which may introduce electrical noise. The invention, however, does not require
these costly and bulky components. Instead, efficient “point-like” light sources, such as

30 light emitting diodes, can be used instead of light guides and fluorescent lamps. Thus, the

need for a fluorescent driver circuit is also eliminated.

12



5 FIG 10 is a flowdiagramillustrating a process of illumnating a

di splay according to the invention. As shown, a |ight source provides

| i ght (11MP,03%kd2¢h is then conditioned by a first conditiPORArSot/d4s4) . A
second conditioner then reflects (116) and conditions the |light (118). A
di splay can then be effectively illumnated with the [ight (120). The first
and second condi tioners may substantially correspond to those descri bed
above. 10 Si ni | dieyoventen e pidizegrsmeath spebaacnetlecivt witkinrthebgivohamberdoe of

the reflec Crd For_exanmpl e he ef | ect oul.d al so be
used to cotrrlédrliet%f g%& t ﬁgﬁ%%?@gﬁﬁﬁfeggﬁﬂsi cgﬂglﬁpmiv Filh}eaef{é%}ﬁ%%?f%%gacghgh%ond
reflector cypuiérd cainparcieo patetnaireflbaOUs ok RotEbfedulabn@lded pldstiGchdnbdrs, @

i side view of a transm ssive display system 130 according

cross-sectmal / .

to yet anotHEPOwHEINRHecBir faflectorscepmronde baiteplghticonirelthan patiesmadssi ve

di splay 15:m\%¢eken doalsdesuls s iynid ar to system 10 illustrated in
FIG 1. However, trans?ges%itﬁg%gii%g%?ag!# ?&a?%ﬁe%}n% 130 elimnates the outer
portion 25 (FI GTh¢)nwshtiomprovidghtn efffvaambend effsvtiveademblyrfer disaibuting 1ight

conpri se he |.ight ch er. W thout an outer portion. _The invention can
e ovi do- sevBrsfischil agaE ishhiooases i Mumtiate « PR aneTim derlay BehdBerapied
reduce the sﬁd@ﬁuﬁifqrﬁﬁ%ﬂbﬁi@htn@&ﬁ%bio?ﬁ Mol€dver, i sk E&Bbﬁiﬂ%h%, ﬁgg@&ﬁgﬁ ous

for use 20 with m niature displays, i.e., those having a diagon
di mensi on kaswmayathgneedier ¢nstle cennectBus budhi asfleayircuitse thof t@mectrthe disphyed i n

vi ewfqisnder ilgital ;c I and .vi de C r or_on head nounte

vi ded di s p?é@agﬁ 81?&?#1%0%]1? kg%ﬁgoﬁnﬂ% &5 tqq%ﬁayaagﬁﬁﬁqlﬁéhtgourrcg PQPS@&PV%&%

f orm fact oof the lighnehaniter,idtenppesih@sidso i kyht CRANESR! the AflaycanBOARELE, 25
For exanple, the light chanber configured according to the invention

renoves t h&OURekly a Baipsarct hpardivgkhoubihe aeed for additieral figyicrenitsy Adotheri nat ed
by fl uores I ire.a Jarge anount
of poner - an e artes (KRR P Sy ERRRe RRL BN, WERM SR o8 Bl

el ect ri cal radocekby Freous avgectsiafithe inoswtionr, does not require these costly
and | ky conpopents. Instead, efficient "point-like" |ight sources, such
as 30°ight eni S]‘?‘Flﬂ‘és o @?ntégﬁthﬁén@é‘an f‘lg‘éetl@éﬂ dggeripp) hkorgpstarss. and

f 1 uor escenpadidi hal B&en 28&5heli 96 Refid HALESS ' jrcuit is also
el i M natod. - 12 WG 03/ 033577 BT Uas S/ s Y e e P i e
smoot h spedlgrettheless, veaeipus madifichtionshenyl beghadechigive depantingfromahe $doghbf thSmoot h

specular r %Ueﬁt%nq rﬁcc%"ricﬂnélg%tﬁgreen%]o inqéc:l{tls grle%vnlﬁ}{n %He SE:Q}% 0 é< Jtc;ll%tzlvtlﬂgnaaims.
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system conpared to patterned reflectors or non-specul ar nol ded plastic
chanbers. Moreover, snooth specular reflectors can provide better |ight
control twan3fpa2terned 5 refl ectors or non-specul ar nol de@Cpluser/24510
chanbers. The invention provides an efficient and effective assenbly for
distributing light fromdiscrete point-like light sources to illumnnate a
transm ssive display with the required spatial uniformty of brightness
and col or. Gu¥ldBNer, in sone enbodiments, the invention can renove the
need for costly connectors, such as flex circuits, that connect the display
to 10 a main circuit board. By positioning the display and the |ight source
al ong a coimon i lseklight asdembly Ghta teihambieive dRpl9MeoRPOSPEsiagdes of the

| i ght chanber, the display can be directly coupled to a main circuit board
wi t hout the neeflEBrChaaWeEi onal flex circuits. Another advantage rel ates
to the cost of 3 I : LY, i an be significantly
reducgd by varigggﬂgggggﬁgag?ﬂﬁﬁgﬁ?%@gﬁ?¥§%¥a%§ﬁ$%rious enbodi nents of the
i nvention have béist cdeditiphdyelispofedirbatwednghe Bghtaouteaehdlitghighaslsemdeky has been

modi 1| oat | BREEgeiie RabE iR e Rebembra e ah dhebRope of the

i nvention. Accopgifftgtof wighif gl 1%{ibél%iﬂéfl’étﬁt1%ﬂ%ct\§ﬂ'ﬁgﬁi dlte éaeoy%Q@iistOf the
following clainms. 13 WD 03/ 023277 PCT/ US02/ 24510~ CLAI M5 1. bacl i ght

assenbl y f eenditianegrigdi ssi ve di spl ay device conprising: a light chanber; 5

a light source t 1 - i into.the Light chanber: a first.conditioner
di spglsa ed bet vvee%Q%%lg%%ﬁ%lg%egl%aé8ﬂgﬁ&gﬁfgh?‘g§cﬁuw @ﬁé?ﬁeé;;to,r’ W&ﬂ@%f%ﬁi?teﬁlétsf irst
condi t i onethedigheclgnbed tlro@gH ®e iset@ntl Bendifigdtk. chanber; a reflector within the

| i ght chanber that reflects Iight altered by the first conditioner; and 10
a second conditioner that alters light reflected by the reflector, wherein

l'i gh i j . i L 2. Th
backi i ght - Sssently P ERATHIEL of Bl 1w hleinEE RO RS bR et bt e s
one | i ghtlightientiiting diodede. 15

15
3. The backlight assembly of claim 2, wherein the light source comprises a number of
light emitting diodes. .
4. The backlight assembly of claim 1, wherein the first conditioner includes a diffuser
20 film.
5. The backlight assembly of claim 1, wherein the first conditioner includes a horn
shaped cavity formed with a hole on a first side of the cavity, wherein light from the light
source enters the cavity through the hole.
25
6. The backlight assembly of claim 5, wherein inner walls of the cavity are reflective.
7. The backlight assembly of claim 5, further comprising a diffuser film positioned on
a second side of the cavity, wherein the second side is opposite the first side.
30
8. The backlight assembly of claim 7, further comprising a Fresnel lens adjacent the
diffuser film.

14



3. The backlight assenbly of claim2, wherein the |ight source conprises a
nunber of light emtting diodes. 4. The backlight assenbly of claiml,
wher ei n twe oBioexr7 condi ti oner includes a diffuser 20 fil mCTAISOYMS10
backl i ght assenbly of claim 1, wherein the first conditioner includes a
horn shaped cavity formed with a hole on a first side of the cavity,
wherein light fromthe Iight source enters the cavity through the hole. 25
6. The backlight assenbly of claimb5, vvherei n inner walls of the cavity are

afiiﬁgéivflIn1p05|$ﬁgﬁ§%#b§g&gggecgﬁ gﬁla&Fﬁ3w8%§F#GS%ﬂﬁH$§ﬁh§%ﬂg :

second si denategiabpposite the first si de. 30 8. The backlight assenbly of
claim?7, further conprising a Fresnel |ens adjacent the diffuser film 14
WO 03/ 023277 PCT/ US02/ 24510 9. The bacl di ght assenbly of claim5, wherein

the cavityqps f

assengl y ofwc a:IHB %gd%%r %&?%Iﬁblhl %Hnlt}g%g {ekﬂhﬁc}gﬁ%@er 1%5@ ?%ﬁggFﬁs%t erial.
11. The baolkdrght assenbly of claim 1, wherein inner walls of the chanber
are reflective. 10 12. The bacl di ght assenbly of claim 1, wherein the
reflector conmprises a specular reflective film 13. The bacl di ght assenbly
of clai m1jiwhemgt Baddlght £E&BEHIT cla¥ma, {Vﬁgﬂeﬁpﬁﬂlé’@wﬁﬁl Fthd@fambed grel4- The
backl i ght assenbly of claim1, wherein the reflector conprises a specul ar
refl ecti verdlsativag. 15. The backlight assenbly of claim 1, wherein the

refl qgtor has a substantially smoth 20 surface.

12. The backlight assembly of claim 1, wherein the reflector comprises a specular

reflective film.

13. The backlight assembly of claim 1, wherein the reflector is a reflective polarizer.
15

14, The backlight assembly of claim 1, wherein the reflector comprises a specular

reflective coating.

15. The backlight assembly of claim 1, wherein the reflector has a substantially smooth

20 surface.

16.  The backlight assembly of claim 1, wherein the second conditioner includes a

Fresnel lens.

25 17.  The backlight assembly of claim 1, wherein the second conditioner includes a

reflective polarizer to reflect light having undesired polarization back into the chamber.

18.  The backlight assembly of claim 1, wherein the second conditioner includes at
least one prismatic film.

30

19. The backlight assembly of claim 1, wherein the second conditioner includes a
diffuser film.

15



16. The bacl di ght assenbly of claim 1, wherein the second conditioner
includes a Fresnel lens. 25 17. The backlight assenbly of claim1, wherein
t he secoromamzi2rt oner i ncludes a reflective polarizer tecrafSheezsidight
havi ng undesired pol ari zati on back into the chanber. 18. The bacl di ght
assenbly of claim1l, wherein the second conditioner includes at |east one
prismatic film 30 19. The backlight assenbly of claim1l, wherein the
second conditioner includes a diffuser film 15 WD 03/023277

PCT/ US02/ 24310 . e cldight. assenbly of .claim./1, erei,n the second
condi ti oner%i nclﬁgggaglghg%ﬁsglgp o c?aln?l ’“@glflr.lth?ﬁﬁc%‘gc‘,:@%[%ﬂ‘?eré ‘éﬁgeélay of
claim 1, wpelaeizéx filie chanber is divided into two chanber regions separated
by a third conditioner. 22. The backlight assenbly of claim 21, wherein the
third conditioner includes a diffuser film 10 23. The bacl di ght assenbly
of clam?2 wh I L LEisoner Fngl a. polari.zer film 24.
The bEaSIcI di 3 ?ft a?élgr?gﬁ}gg E%F%lﬁ%% g%ﬂu%l} rt gﬁeﬁrg%lﬁ%ﬂ%%;i?eﬁds glvécgegdlﬁ[a ¥8f | ect or ,
wher ei n  16hdrhkerredibectepamtaddsyi athird espditibnerel y Wi thin t he two chanber
regions. 25. The bacl di ght assenbly of claim 21, wherein the |ight source
and the second conditioner are positioned on a sane side of the chanber.
20 26. Thegzbpacklig mhclﬁﬁﬁ?@%lﬁb@fof%lﬁh@l,ngheﬁéﬁecﬁgﬂ‘gré&ﬁflitfoﬁginﬁlﬁ%scae and the
second conditioner are positioned on opposing sides of the chamber. 27. A
transm ssi ddfugesinay system conprising: a backlight assenbly including: 25

a light chanber, a light source that emts light into the [ight chanber, a
first conditioner disposed between the |light source and the |ight chanber
23.  The backlight assembly of claim 21, wherein the third conditioner includes a

polarizer film.

24.  The backlight assembly of claim 21, further comprising a second reflector, wherein

15 the reflectors reside respectively within the two chamber regions.

25.  The backlight assembly of claim 21, wherein the light source and the second

conditioner are positioned on a same side of the chamber.

20 26.  The backlight assembly of claim 21, wherein the light source and the second

conditioner are positioned on opposing sides of the chamber.

27. A transmissive display system comprising:
a backlight assembly including:
25 a light chamber,
a light source that emits light into the light chamber,
a first conditioner disposed between the light source and the light chamber
that alters light that enters the light chamber,
a reflector within the light chamber that reflects the light altered by the first
30 conditioner, and
a second conditioner that alters light reflected by the reflector; and

a display adjacent the second conditioner.

16



that alters light that enters the Iight chanber, a reflector within the

| i ght chanber that reflects the light altered by the first 30 conditioner,
and a secwod3oznditioner that alters light reflected by tireTrusbt/astor; and
a display adjacent the second conditioner. 16 WO 03/023277 PCT/ US02/ 24510
28. A transm ssive display systemconprising: a light source; a |ight
chanber; and 5 a display, wherein the light source illumnates the |ight
chanber and the light chanber illum nates the display, and wherein the

| i ght sour an i.spl [ ositioned al ong a common side of the

l'i ght changg'r. %&g}%ﬁgés rad;}yranysSS'iSt\/e %".‘%P;S}S&g-syst em of claim28, wherein the
| i ght chanber i adightiesre; 10 first chanber regi on and a second chanber

regi on, and wher jlq the light source is positioned adjacent the first
chanber region éi’& tehanes3ndy i s positioned adjacent the second chamber

regiog. 30. The [‘%m[;;ﬁ [P lahm.28., wherein. the |ight
chanber incl udegtdqas? 1 ?Ileeggtth Qg%gé sr%éﬁ%g@%gﬁa%%g}% I?geh?}%%’%%erﬁp%ﬁ}eq’@hptted
fro {71 t hef | bllgﬂn_lbxmlﬂum' b 'fmate?ﬁwdisplzi}e and _whbxaint th|8 ﬁghttTda»arob raad stm‘dc;iisﬂwﬁaléi tSEI ?y
system of cl aj.m urther canprising a ast one conditioner a
alters |i gﬁ?“ﬁ?ﬁeﬁta&fwgﬁW%Sl@aﬁ@eﬁmw B 32. A transnissive display
systemconprising: a light source; a |ight chanber; and a display, wherein

the |ight source illumnates the |ight chanber and the |ight chanber
i 11 umi nat 89t he Th¢ sphayissivmdisplae systam phelaim 8 twieotin te light chanebed iiisdhdiey aar e

25 pQsitio | ong .opposite sid of. the.ligh hanber .. 33. The

trangﬁi SSi \E}gsqﬁﬁas:%lfegyfeéy%% %?co%‘fg?afﬁbfﬁye%%%‘iﬁ W%f’rﬁ@ ﬁﬁF&ﬁﬁt PHLEB®r i ncl udes
a first cpediigiedra@iicert tanHrseclEeen tboidhpdHaghe ARGIaPTS pARRNUNELSLdA: flae |1 ght

source is positioned adjacent the first chanber region and the display is

posi t i onedSecaphekambA KEIFD second chanber region.

30.  The transmissive display system of claim 28, wherein the light chamber includes at

15 least one reflector that reflects light emitted from the light source toward the display.

31.  The transmissive display system of claim 28, further comprising at least one

conditioner that alters light emitted from the light source.

20 32. A transmissive display system comprising:
a light source; '
a light chamber; and
a display, wherein the light source illuminates the light chamber and the light
chamber illuminates the display, and wherein the light source and the display are

25 positioned along opposite sides of the light chamber.

33.  The transmissive display system of claim 32, wherein the light chamber includes a
first chamber region and a second chamber region, and wherein the light source is
positioned adjacent the first chamber region and the display is positioned adjacent the

30 second chamber region.
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17 WO 03/ 023277 PCT/ US02/ 24510 34. The transm ssive display systemof claim
32, wherein the |ight chanber includes at |east one reflector that

reflects woght2emtted fromthe |ight source toward the dipsplisy228% The
transm ssive display systemof claim 32, further conprising at |east one 5
conditioner that alters light emtted fromthe |light source. 36. A

bacl di ght assenbly for a transm ssive display device conprising: a light
chanber i ndfudi A§e tiansmissiveldisplop systém gfitlawh Akbehereiagholisht chathbetibcladisr e

that em tsql i.ght I t fhrst..Light chanber region, 10 a_ first
condi ti one%éa%%a}ﬁe rgﬁceorrs:[ﬁ%iraﬂ?c% lﬁ%}tg@ﬁ?eélrh@”?ﬁée lfgﬁ& Sourrs ipmrer¢ ths wla: egi on, a
first reflector wwthin the first light chanber region that reflects |ight

altered by the first conditioner, a third conditioner that alters |ight
reflected By thdhe{raagmissys display systeve of plping 32.doribericompeisingas lenstamed bet ween

the fisrst iS&ePRE: Likdhtiorhanh [ second reflector within
the second |£t cﬂ%n%%%ppggl on ?%g%&%ggpé%tt%%c?ght altered by the third
conditioner, and a second conditioner that alters light reflected by the
second ref# ctor., 37. .The back ht assenbly of claim 36, wherein the first

- ig . .
condi t i oner®and?t 1REKE 35gm E%Oé&ﬁ’a‘inﬁmﬁﬁ‘é@ db?P@YﬂégicﬁF@iﬁEHSl@g}' a common si de
of the chanber.,§ htcﬁiaﬁlb@ﬁﬁ%icdg ﬁ&%ﬁ%@é&ﬁd‘l%h%l%ﬁﬂe?gegimefe' n the first

condi tioner and the second ndit1oner are positioned-on odpposing sides of
t he chanber. 25a3ght saufsgdhatieghts lightimndbthy firgdight thaarteniegionye di spl ay

i si ng: | i.ght nb li gh i t the light
chanigs' 19 o PP oRARREE e St by SRS BRARR 1R Svlier esien ¢ Poni ng
means for alter i figst kéfHdtortiiin SRUBESI h%&ﬁ&b}eg@&ﬁmﬁeﬂegﬁi@tg&@{eﬁgﬁ@ e

Yy |

means within the |ight chanber for reflecting I'ight altered rst
condi t i onefirst gopdlitigensd 03/ 023277 PCT/ US02/ 24510 a second condi ti oni ng

means for alter}fgdd@3fioht! haChR Doht FR LA GEE Rlst FRANSE the third

conditioner positioned between the first and second light chamber regions,
15 a second reflector within the second light chamber region that reflects light altered
by the third conditioner, and

a second conditioner that alters light reflected by the second reflector.

37.  The backlight assembly of claim 36, wherein the first conditioner and the second

20 conditioner are positioned on a common side of the chamber.

38.  The backlight assembly of claim 36, wherein the first conditioner and the second

conditioner are positioned on opposing sides of the chamber.

25 39.  Abacklight assembly for a transmissive display comprising:
a light chamber,
a light source means adjacent the light chamber for emitting light into the light
chamber,
a first conditioning means for altering light that enters the light chamber,

30 a reflecting means within the light chamber for reflecting light altered by the first

conditioner, and

18



wherein |ight exists the |light chanber through the second conditioning
means. 40. A backlight assenbly for a transm ssive display conprising: 5 a
| i ght chawbes/2xrtr7 | east one |ight emtting diode that em PETIUSgNR45IMt 0 t he
| i ght chanber; a first conditioner disposed between the |ight source and
the Iight chanber, wherein the first conditioner includes a horn shaped
cavity formed with a hole on a first side of the cavity, wherein |ight
fromthe |ight swoombceditemsg heansdvr a'lgering iiighnghﬂedted bothe refl@tamdeanker ei n

the first condi ner, first fuser fi 03|t|oned on a second
Side | of oHEPaRient Sxinh edtERt intek Bihuelbh 85ud spnlfRRE AR | ot oi de. a
specul ar reflector within the light chamber that reflects Iight altered by
the first conditioner; and a second conditioner that alters |ight
reflected 49y t h‘éba@ﬂigét:@%cmbkmfer efrangntiesivedisplay caBpBwRgli t i oner incl udes a

Fresngl | ens, lg)rlsga éc film a second diffuser film a reflective
pol ari zer, and 4 9%, 41. A packli ght assenbly for a transm ssive

di spl ay conpri SitMést orﬁs lfghlt smlﬁlhgaiodem@ns light iatofthé Bhtlchalbersour ce t hat
illumnates the first |ight chanber, a second |ight chanper, a second
| i ght source t Hafirst mnﬁimqmﬁf é@m@éb@@%ﬁ&mhgﬁ%ﬁw%%he lighfcphambe. f f user

il m adj acgl. Q%% sifs?Eordifiier HRELRES RO Jhbﬁéat ca@ﬂ? FREHed wittPa hole on a first

side of the cavity, wherein light from the light source enters the cavity through the hole,
10 and wherein the first conditioner includes a first diffuser film positioned on a second side
of the cavity, wherein the second side is opposite the first side.
a specular reflector within the light chamber that reflects light altered by the first
conditioner; and
a second conditioner that alters light reflected by the reflector, wherein the second
15 conditioner includes a Fresnel lens, a prismatic film, a second diffuser film, a reflective

polarizer, and a polarizer.

41. A backlight assembly for a transmissive display comprising:
a first light chamber,
20 a first light source that illuminates the first light chamber,
a second light chamber,
a second light source that illuminates the second light chamber, and

a diffuser film adjacent both the first and second light chambers.
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