WO 02/ 487.56 PCT/001/10965 DESCRI PTI ON REFLECTOR, SI DELI GHT TYPE

BACKLI GHTI NG APPARATUS AND REFLECTOR SUBSTRATE Techni cal Field The present
invention relates to a reflector having high c¢ reflectivity and bri ghtness,
whi ch iwoyeus7’seduced i n uneven brightness, to a sideli gbotrurypmedsackl i ghting
apparatus using the sane, applied to a liquid crystal display apparatus,
and to a reflector substrate. Background Art Liquid crystal displays are

t hi nner and are nore conpact as conpared with CRT (Cat hode Ray Tube)

di spl ays known heretof ore, and because they operate at |ower voltage,
consune | ess power, and hence abg %nergﬁ saving, they are used not only as
di splays ~r of small to medi um siP2@ 555 Q¥uses, but also in a wider field.
The liquid crystal displays widely used at present are transm ssion type
l'iquid crystal displays using backlighting for the Iight source. The '
display clarity of the liquid crystal display owes not only on the

per f or mance o#éﬁ%;q?QﬁmdSE?@%¥ T TYRRe | BACKHLJCHEDISG HFPRARRTE f or mance of

t he backlighting. Due to the recent indispensable requirenments on further

| i ghtwei ght and thinner | Y8 BEELFSTAR aﬁgﬁT%@%ﬁ uniformty in brightness,
1 WD 02/ 48756 PCT/JPO /10965 and for reasons that the heat fromthe |ight
source is hardly transmtted to the liquid crystal panel, the reflector is

no
Technical Field

The present invention relates toareflector having high

C reflectivity and brightness, which is yet reduced in uneven
brightness, to a sidelight type backlighting apparatus using

the same, applied to a liquid crystal display apparatus, and

to a reflector substrate.

Background Art
Liquid crystal displays are thinner and are more compact
as comparedwith CRT ((;athode Ray Tube) displays knownheretofore,
and because they operate at lower voltage, consume less power,
C and hence are energy saving, they are used not only as displays
of small to medium size apparatuses, but also in a wider field.
The liquid crystal displays widely used at present are
transmission type liguid crystal displays using backlighting
for the light source. Thedisplayclarityof the liquidcrystal
display owes not only on the performance of the liquid crystal
itself, but also on the performance of the backlighting. Due
tothe recent indispensable requirements on further lightweight

and thinner liquidcrystal displays, uniformity in brightness,



| onger placed on the front of the light source as in the direct
transfl ective type, but backlighting of a sidelight type using a light
gui di ng plate to provide a planar light source, which is produced by

all owi ng the %
nultipatHWpépﬂﬁ ion, is enployed as the nmethod of backl

refl ection

filmandthe Iike is often provided

t he uneven
menber vyie

obtained as a result is uniform but there is a problem that the | um nance

ht fromthe |ight source set on one end tgﬁfnde

N5 uneven

menber nade of white-colored PET (polyethylene terephthal ate)

reflecti on nmenber. However, since such an uneven reflectio
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i nproved |

n the case a sheet conprising alum num vapor-deposited on a

on one main surface of the |ight guiding
plate, and uniform brightness is thereby achieved by diffusing light with

transpar entz&{qéf Prtacdd %Hslf'fhé ARG tPEF ﬁ‘ﬂé mlkgsltuwﬁrcé hes dinf theise Fedd ection

conponent

ost, and a slight strain of the sheet causes irregular
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order to overcone these problens, a she
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refl ectanc

conprising a netal

numi's u e netal aV|ng xcel I ent dur abi

%r Bntehgngi' 1?6 l?Jn%lergo multipath reflection, is employed as the
method of backlighting.

An uneven reflection member made of white-colored PET
(polyethylene terephthalate) filmand the likeisoftenprovided
on one main surface of the light guiding plate, and uniform
brightnessistherebyachievedbydiffusinglightwiththeuneven
reflection member. However, since such an uneven reflection
member yields almest no regular reflection component, the
brightnessobtainedasaresultisuniform, butthereisaproblem
that the luminance as a whole is still insufficient. Further,
although the luminance can be improved in the case a sheet

comprising aluminum vapor-deposited on a transparent or light

transmitting PET film is used, the diffuse reflection component

is lost, and a slight strain of the sheet causes irregular
luminance and makes it impossible to obtain an image of high
guality. In order to overcome these problems, a sheet

comprising ametal vapor-deposited on a surface-roughened £ilm
was developed; however, in the case aluminum is used for the

metal, a sheet having excellent durability could be cbtained,
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wavel ength region, there was found a problemthat, even though sufficiently
hi gh brightness is obtained, the brightness decreases with the passage of
time due éo raQid degradation ascribed to the poor durability of silver.

Di scl ost¥R Y Fhivention The invention provides a reflect BeTAREGIAYShi gh
brightness and I ong durability, capable of preventing uneven brightness
caused by strain which may occur on the reflector; a sidelight type
backl i ghti ng apparatus having the reflector incorporated therein; and a
reflector substrate. The present inventors have extensively conducted

st udi es ihubrtee boligbtuesshecprbbtdngetnent bensédpaborad, and,thasasd&esult,
they have found that a sidelight type backlighting apparatus can be

achi eved ©f usiinghs iheeep vbdichlitamesise hd ghelsicriatateest agicecOnNshderiadily: & educed
and high brightness is obtained, by providing a reflector having adequate
di ffuse wefkbtehgnberegiome timire sasffwerdb wrdbight taui-di @geplaigo as to
make space between the light guiding plate and a reflection |ayer of the

refl ect orsubfteispedivf hdahl prighevessbrisgbbegssedsorhdberi gdeaedhy formni ng
on the reflector specific protrusions which also serve as spacers for

maki ng t héespageecbetrenthbepabsght g8 dimg Alate anditdhecelleratian | ayer.
3 WO 02/ 48756 PCT/JPO /10965 The invention provides a reflector conprising

a substraiecandea tef keet benrl averrioriedcensoneeprin surface of the
substrate, wherein diffusivity of the reflector exists

Disciosure of Invention

C: The invention provides a reflector having high
brightness and long durability, capable of preventing uneven
brightness caused by strain which may occur on the reflector;
a sidelight type backlighting apparatus having the reflector
incorporated therein; and a reflector substrate.

The present inventors have extensively conducted
studies in order to solve the problems mentioned above, and,
as a result, they have found that a sidelight type backlichting
apparatus can be achieved in which uneven brightness is
eliminated or considerably reduced and high brightness is
obtained, by providing a reflector having adequate diffuse
reflectance on one main surface of a light guiding plate so
as tomake space between the light guiding plate and a reflection
layer of the reflector. More specifically, uneven brightness
couldbe reducedbyformingonthereflectorspecificprotrusions

which also serve as spacers for making the space between the

light guiding plate and the reflection layer.



within a range of 1 to 50% the diffusivity being defined as ratio of
diffuse reflectance to total reflectance. According to the invention, since
an adequate reflectance can be obtained, when the reflector is incorporated
in a backlighting apparatus for liquid crystal display Rgaratuses uneven
bri ght ne¥¥0 €4##7%e el i minated or considerably reduced whi PeVAPYRSS ght ness
being simultaneously obtained. Further, in the invention it is preferable
that the substrate is nmade of a polyner film According to the invention,

it is possible to realize a reflector which has a high degree of
flexibility in configuration and high productivity. Further, in the

invention it is pfedelabbecibat pkBeidesl hegkan e8§§racbﬁbé‘|1s|1@1fg| ectance of
90% or higher and a diffuse reflectance of 15% or | ower at a wavel ength of

550 nm  Acgordi ng-d & ide I FvendOfoni tadsy pﬂﬁ%m\&l d Qrachisve s@»faeéé ectance,
which is adequate for human sen5|t|V|ty to light. Furthernore, in the

I nvention éf 1 QEB%EE:Q‘E%, {J]ﬁéke&hed{fﬂ@fwy %‘%”?ﬁésféfi’é@%éi:'sé:gnétgn the

reflection Tayer e substrate theprot rusi ons per square
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possi bl e to ac
According to the invention, since an adeqguate

reflectance can be obtained, when the reflector is incorporated

in a backlighting apparatus for liquid crystal d’isplay °
apparatuses, uneven brightness can be eliminated or

considerably reduced while high brighiness being

simultaneously obtained.

Further, in the invention it is preferable that the
substrate is made of a polymer film.

According to the invention, it is possible to realize
a reflector which has a high degree of flexibility in
configuration and high productivity.

Further, in the invention it is preferable that the .
reflector has a total reflectance of 90% or higher and a diffuse
reflectance of 15% or lower at a wavelength of 550 nm.

According to the invention, it is possible to achieve
a reflectance which is adequate for human sensitivity to light.

Furthermore, in the invention it is preferable that the
reflector comprises protrusions on the reflection layer side
of thesubstrate, numberof theprotrusionsper squaremillimeter

area of the substrate being two or more but not more than 100,



an optimal reflectance. In the invention it is preferable that the
protrusions have a maximumw dth of 10 - 50 mand a height of 5 - 45m
According to the invention, it is possible to achieve c¢ an optimal

refl ectwooesFart hernore, it is preferable that the propcugp@nswer e forned
by applying to the substrate a coating solution which contains particles
havi ng a nean particle size of 0.1 mor greater but not greater than 50 m
and a binder resin. According to the invention, it is possible to achieve
hi gh productivity and cost reduction. Furthernore, in the invention it is

preferable that the, protrusions are formed by applying to the reflection
| ayer a tgecBé?Fﬁﬁs%%‘F%t‘?E%jﬂ‘ WA G Brifar AEUB a4l 63 Padinmdakmeandparticl e

1 size of 0.1 mor greater but not greater than 50 m and a binder resin.
Accor di n§ £'616RE PhvEnti on22#P-is possible to form suitable protrusions in
accordance with_the conditions of the  coatjng solution and substrate.
Furthernore, infCRETAAPENTPORNE 11 e E9Rr ot &5t Ragsihee BoI3FRECTRI m has
protrusions which_are forned by fine particles contained therein. 5 WO

02/ 487562PCPPIPPRL 16965 AEEGFEdi ng to thevinvention, it is possible to

achi eve high productivity and cost reduction. Furthernore, in the invention
it is preferab|gntﬁgg imjention it is preferable that the protrusions

have a maximum width of 10 -~ 50 pm and a height of 5 ~ 45um.
According to the invention, it is possible to achieve
c: an cptimal reflectance.

Furthermore, it is preferable that the protrusions are
formed by applying to the substrate a coating solution which
contains particles having a mean particle size of 0.1 um or
greater but not greater than 50 upum, and a binder resin.

According to the invention, it is possible to achieve
high productivity and cost reduction.

Furthermore, in the invention it is preferable that the
protrusions are formed by applying to the reflection layer a

(:_ coatingsolutionwhichcontainsparticlies havingameanparticle
size of 0.1 um or greater but not greater than 50 pum, and a
binder resin.

According to the invention, it is possible to form
suitable protrusions in accordance with the conditions of the
coatiné solution and substrate.

Furthermore, in the invention it is preferable that the
polymer £filmhas protrusions which are formed by fine particles

contained therein.



reflection | ayer conprises a base layer (a) , a netallic layer mainly
containing silver (b), and a protective layer (c), the |ayers being
| am nated in the order of (a), (b), (c) on the substrate. According to the

invention, it is possible to forma reflector which has R@hypgfihgstivity
and exceﬁwgﬁémgﬁ?ability. Furthernore, in the invention it Is preferable

that the base layer (a) conprises a netallic |layer made of one netal

sel ected fromthe group consisting of gold, copper, nickel, iron, cobalt,
tungsten, nolybdenum tantalum chromum indium rmanganese, titanium and
pal | adium and/or of an alloy of two or nore selected fromthe group, the
metal lic |ayer hadauwpadinhitkrsss iofveltiwn, oftnbs @degimbe twreechiere 50 nm
and/or a light transmtting oxide |layer nade of a light transmtting

oxi de, havhigha ptrhicikmessiof dndnrtostnpedubuionot nore than 20 nm
According to the invention, it is possible to achieve a desired barrier
effect, to preventruagghemesat| dm themroeeitriomdt ptbdenetdlel that aytes

mai nl'y containing silver, and to obtain . excell ent adhesiveness between the
substrate aegliche iraf llesidOrorpayaies Fsd herimie; (an,tHenditweni¢ duydris
preferable that the 6 WO 02/48756 PCT/JP01/ 10965 netallic |ayer mainly

cont ai ni NgSkini&r cbb) dHas ray hilekess) , ind G proBEcHBie Dafrenotcprend han

400 nm and conprises sinply silver, or conprises at |east one selected

fromthe gnayRrs being laminated in the order of (a), (b), {(c) on the
substrate.

According to the invention, it is possible to form a e.
reflectorwhichhashighreflectivityandexcellent durability.

Furthermore, in the inventicn it is preferable that the
base layer (a) comprises a metallic layer made of one metal
selected from the group censisting of gold, copper, nickel,
iron, cobalt, tungsten, molybdenum, tantalum, chromium, indium,
mangznese, titanium, and palladium, and/or of an alloy of two
or more selected from the group, the metallic layer having a
thickness of 5 nm or more but not more than 50 nm; and/or a
light transmitting oxide layer made of a light transmitting ’
oxide, having a thickness ¢f 1 nm or more but not more than
20 nm.

According to the invention, it is possible to achieve
adesiredbarriereffect, toprevent agglomerationfromoccurring
on the metallic layer mainly containing silver, and to obtain
excellent adhesiveness between the substrate and the reflection
layer.

Furthermore, in the invention it is preferable that the



consi sting of gold, copper, nickel, iron, cobalt, tungsten, nolybdenum
tantal um chrom um indium manganese, titanium and palladium or an alloy
mai nly containing silver. According to the invention, it is possible to

achi eve WE&'HBJ&i red refl ectance by adopting a suffici enRETIRMIIES et al |ic

| ayer. Furthernore, in the invention it is preferable that the protective

| ayer (c) conprises a netallic |layer made of one netal selected fromthe
group consisting of gold, copper, nickel, iron, cobalt, tungsten,

nol ybdenum tantalum chromum indium rmanganese, titanium and pall adi um

and/ or ofmatablioylafetwnzinlynosetaehested; fvom tdhe rroupentikgmial lic
| ayer having a thickness of 5 nmor nore but not nore than 50 nm and/or a

C Iight teamThitdAgnae dat ayemomslerah aohight 24K Vt1dd s de, having
a thickness of 1 nmor nore but not nore than 20 nm According tothe

inventionsiivets ®pssbhpeikesaghi Qé@stao%S%é?QcPéar'f%mefc?l@ﬁgrépg to
prevent aggloneration from occurring on the netallic layer In

cont ai Ni NEo8sl ¥eing FYELHET AP €opddrt Mgt b VENt It oS 1RI € I hat the
other main surface: of t%ﬁ subst?%le hab?ng ?m%é%gﬂect?%n'lggé%gt%g&ned

Lher eon o PUbAORLRM {h o BIROUN MLl MBOLn G MDAl AB 720 BELLAFO1/ 10965

According to the invention, the operabi’l ity fof incorpordting € r'efl ector

into a liguhd,e1yshahndi 5p12Y a2PBY" ALYR1 cbAakhKSyCR 1 PE, | MPr Oved.

According to the invention, it is possible to achieve
C adesiredreflectance by adopting a sufficiently thickmetallic
layer.

Furthermore, in the invention it is preferable that the
protective layer (c) comprises a metallic layer made of one
metal selected fromthe groupconsistingof gold, copper, nickel,
iron, cobalt, tungsten, molybdenum, tantalum, chromium, indium,
manganese, titanium, and palladium, and/or of an alloy of two
or more selected from the group, the metallic layer having a
thickness of 5 nm or more but not more than 50 nm, and/or a
light transmitting oxide layer made of a light transmitting
oxide, having a thickness of 1 nm or more but not more than
20 nm.

According to the invention, it is possible to achieve
a desired barrier effect and to prevent agglomeration from
occurring on the metallic layer mainly containing silver.

Furthermore, in the invention it is preferable that the
other main surface of the substrate having no reflection layer

formed thereon is subjected to a smoothing treatment.



The invention provides a sidelight type backlighting apparatus conprising a
| ight source; a light guiding plate for transmtting and |letting out

i'ncident fromthe |ight source,

surface si

main  suMQE%EBI the |ight guiding plate. According to th
adequate reflectance is achieved in the sidelight type backlighting
and therefore, when he apparatus is into an apparatus such as a

appar at us,

liquid crystal display apparatus, uneven brightness can be elimnated
consi derably reduced while sinmultaneously high brightness being obtained.

In the invention Atcbsdpnef evalthe tihatnthenyethectperabd ldrmanfed such that
the reflection layer is opposed to the 1ight guiding plate. According
the inventigssrpdeatDhervak berdeerothentbi ghtigulidi agypkatle dingblde

reflection |ayer can be easily controlled by protrusions. The inventi
provi des eh§§gf@@&§ro§u@§§r§§ge c88NBEi $hpdodeBase; and protrusions forned

on one nal

mllinmeter
WD 02/ 48756 PCT/JPO /10965 protrusions each having a maxi mumw dth of 10 -

n surface of the base, nunber of the protrusions per square

i ght

the |light source being disposed on a side
de of the |Ilight guiding plate; and the reflect ' d on one
BerdbERRpER.

or

to

on

ar ea phet NBybABEcRCHPEVENEs OF N it R WLk haghtfay the 8

50 mand a.,helghts Qompri 428 ACEORdidhrlR t ha sigiventiiennd b1l Pessi bl e to

obtain

transmittingandlettingoutlightincident fromthe light source,
the light source being disposed on a side surface side of the
light guiding plate; and the reflector disposed on one main
surface of the light guiding plate.

According to the invention, adequate reflectance is
achieved in the sidelight type backlighting apparatus, and
therefore, when he apparatus is into an apparatus such as a
liquid crystal display apparatus, uneven brightness can be
eliminated or considerably reduced while simultaneously high
brightness being obtained.

In the invention it is preferable that the reflector
is arranged such that the reflection layer is opposed to the
light guiding plate.

According to the invention, the interval between the
light guiding plate and the reflection layer can be easily
controlled by protrusions.

The invention provides a reflector substrate,
comprising a base; and protrusions formed on one main surface
of the base, number of the protrusions per square millimeter

area of the base being two or more but not more than 100, the



an optimal reflectance. In the invention it is preferable that the other
main surface of the base is subjected to snoothing treatnent. According to
the i nveps hoksd he operability of incorporating the reflgeggguﬁﬂﬁggan
apparatus such as a liquid C crystal display apparatus can be iInproved.
Further, the invention provides a liquid crystal display apparatus
conprising said sidelight type backlighting apparatus. According to the
invention, it is possible to realize a liquid crystal display apparatus in
whi ch uneven brightness can be elimnated or considerably reduced while

si mul t anepustyushigh bechhhavdsgcanmbeinbhavinédh ofi Lhe-shdelinghhdt ¥pe
backl i ghti ng apparatus in which C a reflector using the reflector substrate
accor di nghébghheofi hventbpm.i s i ncorporated, no uneven bright ness generates
even in a case where a strain generates on the reflector. Accordingly, by
adopti ng the si datightitgp&obabkl ighehhgoappar atsispossibiei tdo chyatal
display with clear vision can be provided. Furthernore, the reflector not
only has angtpbimght ne§seasacompared with .a conventional reflector, but

al so has long durability; the backlighting apparatus offers uniformlight
of high brightne$s tBe W O2AUBISHGE PGH pPETEIAR65 tRuEr t Al 60Beperbod of
time, and thereby enables a liquid crystal inproved in display function.
Brief Dessutfdtonodftbeapebgsis subjected to smoothing treatment.

According to the invention, the operability of
incorporating the reflector into an apparatus such as a ligquid
C. crystal display apparatus can be improved.

Further, theinventionprovidesa liquidcrystaldisplay
apparatus comprising said sidelight type backlighting
apparatus.

According to the invention, it is possible to realize
a liguid crystal display apparatus in which uneven brightness
can be eliminated or considerably reduced while simultaneocusly

high brightness can be obtained.

In the sidelight type backiighting apparatus in which

(!.?

a reflector using the reflector substrate according to the
invention is incorporated, no uneven brightness generates even
inacasewhereastraingeneratesonthereflector. Accordingly,
by adopting the sidelight type backlighting apparatus, a liquid
crystaldisplaywithclear visioncanbeprovided. Furthermore,
the reflector not only has high brightness as compared with
a conventional reflectoxr, but also has long durability; the

backlighting apparatus offers uniform light of high brightness



O her and

further objects, features, and advantages of the invention wl|

be nore explicit fromthe followng detailed description taken with

ref erence
refl ector

si del i ghV@YH&7Hackl i ghting apparatus 2 according to an 8

i nventi on;

to the drawings wherein: Fig. 1 is a sectional view show ng
1 according to an enbodiment of the invention;

Fig. 3 is a sectional view showing a reflector 1 according

a

ﬁﬁg’cﬁi’ﬁb‘{'{% gf t he

to

an

embodi ment of the invention; Fig. 4 is a sectional view showi ng a reflector
1 according to an enbodinent of the invention; Fig. 5 is a sectional
showing a reflector 1 according to an enbodiment of the invention; and Fig.

6 is a sechtepal 1¥hgWweahiond o Binef |Arl eheic B CRBIRG a th.qmce&bgértﬁ&nt of

the invention. Best Mdde for Carrying out the Invention Now referring to the

dr awi ngs,

this specification,

phetetreadi anbediprent ssuraft ddie, i nvention are described bel ow

Vi ew

In

one nmain surface of the substrate where a reflection
| ayer described belowis fornmed is referred 10 WO 02/43756 PCT/JP01110965

to as "surface A", and the other main surface of the substrate is refereed
to as "surgacgsBp esgkgpt;OhSdisﬁggwfﬁﬁg view of a reflector 1 according

an enbodi nrent of the invention. The re

of a substrate 10o2Rd 838 HECLAOP IR s, features, and advantages of

the invention will be more explicit fromthe following detailed
description taken with reference to the drawings wherein:

Fig. lis asectional viewshowingareflector 1l according
to an embodiment cof the inventicn;

Fig. 2 is a sidelight type backlighting appzratus 2
according to an embodiment of the invention;

Fig. 3isasectional viewshowingareflectorlaccording
to an embodiment of the invention;

Fig. 4isasectional viewshowingareflector laccording
to an embodiment of the invention;

Fig. 5isasectional viewshowingareflector 1 according
to an embodiment of the invention; and

Fig. 6isasectional viewshowingareflector 1l according

to an embodiment of the invention.

Best Mode for Carrying out the Invention

Now referring to the drawings, preferred embodiments
of the invention are described below.

Inthis specification, onemain surface of the substrate

where a reflection layer described below is formed is referred

10

to

| ector of the invention is conposed



20. On the surface A side are formed protrusions by application of
particles 30, and on the surface B side is forned a snoothed |ayer 40. Fig.
2 is a perspective view of a sidelight type backlighting apparatus 2 having
the reflector 1. In the sidelight type backlighting apqgéqfus 2, . the

refl ect 92 ¥ &% arranged such that the reflection |ayer NPSVEPBUght i nto
contact with one main surface of a |ight guiding plate 50. The sidelight
type backlighting apparatus 2 has a |ight source 60 and a |lanp reflector 70
di sposed on the side surface side thereof. The light emtted fromthe Iight
source 60 is reflected by the reflector 1. The sidelight type backlighting
appar at uaiss*“ sarfacken” | erideheeathstrfAace sof-thhe &f GHadsgpy¥stakdi spl ay
panel, so as to function as a planar |ight source apparatus. In the

i nvention,s efeasad i g dbe setfectamece of the reflector 1 fromat |east
one of the surface A and surface B sides, the ratio of the diffuse

reflectance to thegt ol als o eklegbangevi diffase sefileatanaebtebabing
reflectance; diffusivity) for a light 550 nmin wavelength is 1 - "'50%

preferablyy br o%dpadkt Cof athy Dhedef Y Trve L6%) G f W hels 11 WO
02/ 48756 PCT/JPO 1 /1119 6 5 preferably 1" - 15% the total reflectance is

gener al | ¥ r8&%1Glon RisghempoBEal &F abky, 909608 1 ghera I@ﬂe%ritcanFE§EEy
preferably 90 - 99% while the diffuse reflectance is 50% or | ower,

1! A0 20t Sleac 8 8L bbied e othtn o et o
of particles 30, and on the surface B side is formed a smoothed
layer 40.

C:\ Fig. 2 is a perspective view of z sidelight type
backlighting apparatus 2 having the reflector 1. In the
sidelight type backlighting apparatus 2, the reflector 1 is
arranged such that the reflection layer 20 is brought into
contact with cne main surface of a light guiding plate 50. The
sidelight type backlighting apparatus 2 has a light source 60
anda lamp reflector 70dispcosedonthe side surface side thereof.
The light emitted from the light sourxce 60 is reflected by the
reflector 1. The sidelight type backlighting apraratus 2 is
attached totherear surfaceof theliguidcrystaldisplaypanel,
so as to function as a planar light source apparaﬁus.

In the invention, on measuring the reflectance of the
reflector 1 from at least one of the surface A and surface B
sides, the ratio of the diffuse reflectance to the total
reflectance (diffuse reflectance/total reflectance;

diffusivity) for a light 550 nm in wavelength is 1 - 50%,

preferably 1 - 20%, particularly preferably 1l -17%, and further

11



of 550 nm light sensitivity by human eyes is the nost intensive.

Therefore
of actual
i norganic

or ceran® Y3(481%6, or an organic material such as a pol yrfér//dHa

film Ao
Vi ewpoi nt
using it,
| ayer 20.
as prefer
i nst ance,
pol yet hyl
pol ycar bo
olefin ¢
derivativ
pol yvi nyl
PCT/ JPO1/
pol ysul fo
ket ones;

, Iitght 550 nmin wavelength is suitably enpl oyed for evaluation

viewability. The substrate 10 is made of a plate- or sheet-shaped

material such as a physically and chemi cally stable glaas pl ate

{l%*\
ng them a polyner film is particularly preferable fromthe

of a high degree of flexibility in configuration. For exanple,
aroll-to-roll process can be adopted to formthe reflection

or pol ymer

by

In the reflector 1 according to the present invention, nentioned
e pRiper: H i pg; atiee the fi keg1ektuarkous gdiesl Dy pbassics, for

pol yesters such as polyethylene terephthalate (PET) or
%&?;H&Q hb?@'z@&g@gpbmaﬁbm@m&,syﬁ@ A thicsnhens) phdrasedy
nat'e; pol yole

QRO|Y TRfeS, &E'fé hyh £ng: ¥4 0y f\@ﬁéé@arfewqﬂsvr@cs@:oﬁeiggg%e

es such as cellul ose triacetat e, vinyl resins suc

Bl S eI R

g)%lrft%%utaf]a%@ggy%géy%bm §s Lnagéj.' L{g%fgy Q311S; 5 PQl yathar. £l her

ol yure i"c aci acryl’i ¢ esters;

pol yret hagivld ¢..aci € ROl UIRLRAGAYALS nRSh e bs 1L LhE!RSs SR B tve

pol yacryl

oni
Therefore, light 550 nm in wavelength is suitably employed for

evaluation of actual viewability.

The substrate 10 is made of & plate-~ or sheet-shaped
inorganic material such as a physically and chemically stable
glass plate or ceramic plate, or an organic material such as
a polymer sheet or polymer film. Among them, a polymer film
is particularly preferable from the viewpoint of a high degree
of flexibility in configuration. For example, by using it,
a roll-to-roll process can be adopted to form the reflection
layer 20.

In the reflector 1 according to the present invention,
mentioned as preferable polymer films are the £ilms of various
typesofplastics, forinstance, polyesters suchaspolyethylene
terephthalate {(PET) or polyethylene naphthalate;
polycarbonates such as bisphenol A based polycarbonate;
polyolefins such as polyethylene, polypropylene, cyclicolefin
copolymers, or ethylene-vinyl acetate copolymers; cellulose
derivatives such as cellulose triacetate; vinylrresins such

as polyvinylidene chloride or polyvinylbutyral; polystyrenes;

i ns such as "pol yet hyl'ene, pol ypropylene, cyclic



pol ymet hacrylonitrile; polyethers such as pol yethyl ene oxide; epoxy resin;
pol yvi nyl al cohols; and pol yacetals such as poval, but are not only limted
thereto, and there can also be used C those having crystallization

t enper att? 84484 ss transition tenperature higher than r oM PEASE ature, and
having a snmooth surface. Particularly preferred anong them are pol yesters
such as pol yet hyl ene terephthal at e, pol ycar bonat es, andpol yam des. The usabl e
pol ymer film should have a thickness ranging froml1l to 250 m preferably, 5
to 200 m and nore preferably, 10 to 200 pm and al so have tensile

el asticityolbenddsg; ebasuimdidey cich0sMig1eh;apeveetBeeisendiine; 500 MPa or
above, nore preferably, 800 MPa or above, and particularly preferably, C

1000 MPa pb1gbaveonheeckehlsechon vhrgeaeedirag: he; t heubpwertdion ;pref erably
conprises protrusions on the bel owdescribed reflection | ayer 20 side of

the substpal getflerTRENBLOKENSNARS BBOVArERK RESs; dpheGhby oM on the
substrate 10, or may be provided by adhering a separately prepared filmor

sheet of probEHs|9Ncl a¥eErstopbhenauRatrahe 10,1 NBEMBRLHERSY 1Gan be
f or med onﬁthg rgflgctioanaygr ggédescr?bég %8%§fn§??§§: 13 Vé;02/48756

PCT/ JPO1/ 10865 ; THe + FRxLEURLWNALR 95:Lgaergﬁ9me?k9esoébove Is in arange of
0.1 - 50 pm preferably 1 - 50 m noré preferably 10 - 50 pm further

prefer abl yoiome tA3cP Il oRAY BALLT Sl e AL Sheh Al ﬁfol]g%gqugéégell%%ﬂ_ ; hei ght

of the protrusions | range pm* pr gm nore
pref er abl é’pész A D polyvinyl alcohols; andpolyacetals such as poval,

but are nct only limited thereto, and there can alsc be used
<: those having crystallization temperature, glass transition
temperature higher than room temperature, and having a smooth
surface. Particularlypreferredamongthemarepolyesterssuch
aspolyethyleneterephthalate, polycarbonates, andpolyamides.

The usable polymer film should have a thickness ranging
from 1 to 250 um, preferably, 5 to 200 um, and more preferably,
10 to 200 um, and also have tensile elasticity, bending
elasticity of 100 MPa or above, preferably, 500 MPa or above,
more preferably, 800 MPa or above, and particularly preferably,
1000 MPa or above.

The reflector 1 according to the invention preferably
comprises protrusions on the below-described reflecticn layer
20 side of the substrate 10. The protrusions above may be
directly formed on the substrate 10, or may be provided by
adhering a separately prepared filmor sheet of protrusion layer

to the substrate 10. Otherwise, they can be formed on the

reflection layer 20 described hereinafter.
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further preferably 10 - 40 m and particularly preferably, 15 - 35 pm The
shape of the protrusions is not particularly |imted, and the protrusions
can be forned in the shape of, 4 for instance, particles, dones, hills,
pyram ds, cylinders, triangular prisnms, trapezoids, prisns,_ or Pngefined
shapes. W&®H&¥ore, they can be provided in a single stefCBPPAYAItiple
steps, and the shapes nay be m xed or conbined in nultiple steps. It is
preferable to provide 2 to 100 protrusions, nore preferably, 5 to 90
protrusions per square mllimeter area of the substrate 10. There is no
particular restriction concerning the nmethod for form ng the protrusions

above, but the foltwinagifRihedatm ofameberappht Lot ebold) 1 8 iMehhathge
conprising applying solid matter such as particles; (2) a nmethod conprising

kneadi ng sql4 tt C hGl €S- a i } t
g soi4 gugg {6h BH 'bfﬁéf@ﬁé%ﬂ.? gs- o ?J%} b8 ;ﬁgﬁegﬂawmm he

resulting pro into a film or a sheet; t conprising

Cteri i Ci . ,
Scatter! g g LUUBhERTp el 851 paY Lol Ol BRI A2 SR Ry oo
e o 20300 itl, 2xfiet DA SATRIE S0 LONL A OIS 000 dindl 14271 1

printing techni que uch as screen printi conprising using a

Cool L "9, 4 VB HINEORARED 11 n PN BERFRELATL 8 TeH AT
prOtrUSiom%urther preferably 10 - 40 pm, and particularly preferably,
15 -~ 35 pm. The shape of the protrusions is not particularly
limited, and the protrusions can be formed in the shape of, C’
for instance, particles, domes, hills, pyramids, cylinders,
triangular prisms, trapezoids, prisms, or undefined shapes.
Furthermore, they can be provided in a single stepor inmultiple
steps, and the shapes maybemixedor combined inmultiple steps.
It ispreferable toprovide 2 to 100 protrusions, more preferably,
5 to 90 protrusions per sgquaremillimeter area of the substrate
10.

There isnoparticularrestrictionconcerningthemethod
for forming the protrusions above, but the following methods ' o
can be applicable:
(1) amethod comprising applying solidmatter such as particles;
(2) amethod comprising kneading solidmatter such as particles
with a resin, and forming the resulting produét inte a film
or a sheet;
(3) amethodcomprising scatteringsolidmatter suchasparticles

on a film or a sheet in a semi-molten state, and then cooling

the product for fixing;

14



(6) a nmethod conmprising formng by using mcro nolds; (7) a nethod
conprising a polishing or rubbing process step wusing sandblasting and the
like; C:Q%% a net hod conprising form ng by using photolithography, and (9)
a net hod ¥ORH##73 ng formi ng by using an etching process. PFI/RHEPISre, the
protrusions obtained by the aforenmenti oned nethods and the |ike may be
deforned by, for exanple, a thermal treatnent. Particularly anong nethods
for form ng the protrusions above, preferred is to enploy the nethod
conprising applying particles 30, which is relatively easy in controlling

the surf ace) & séehed é&mbh&sﬂ@&jiﬂﬂﬁ%iﬂﬁopgétéﬁﬁibﬁg,b?EﬁEEQEQQngs
non-limting are the polyner (organic) partficles such as those of acrylate,

pol ystyrengrinol ¥y PyEnheazeresuRe v WeeRen peihAchytate, polystyrene
acrylate, or polystyrene butadiene; inorganic fine particles such as those

of silica, (8| UMdihoq EbLBRLEing UL _ﬁ’colo?LQQE%ilq%a(\}bjg‘?g?juﬂ’Q{réﬁ%glta?ééc oxi de

(zinc white), calciumcarbonate, barium carbonate, um su

potass! um 14 Rakeg Ofrad A | cablunil L sebblcal lyey sandustis, | 1 ont

transmtting fine particles such as those o

or of or rod Srane: Them ar g Laoh hes T of AT T Ys P Sre R E 3 (o
be appli ed(ép ﬁnﬁe{ﬁéf&n&BﬁﬂrEQ\iﬁg forming by using micro molds;
(7) a method comprising a polishing or rubbing process step
C using sandblasting and the like;
(8) a method comprising forming by using photolithography; and
(9) a method comprising forming by using an etching process.
Furthermore, the protrusions obtzined by the aforementioned
methods and the like may be deformed by, for example, a thermal
treatment.

Particularly among methods for forming the protrusions
above, preferred is to employ the method comprising applying
particles 30, whichisrelativelyeasyincontrecllingthesurface
state. As the particles to be applied, mentioned as
non-limiting are the polymer (organic) particles such as those
of acrylate, polystyrene, polyvinyl benzene, polystyrene
methacrylate, polystyrene acrylate, or polystyrene butadiene;
inorganic fine particles such as those of silica, alumina,
titania, zirconia, lead oxide (lead white), zinc oxide (zinc
white), calcium carbonate, barium carbonate, barium sulfate,

potassium titanate, or sodium silicate; and electrically

conductive light transmitting fine particles such as those ol
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a nmean parti

cle diameter in arange of 0.1 - 50 pm preferably 1 - 50 pm

nore preferably 10 - 50 pm further preferably 15 - 45 pm and particularly

pref erabl vy,

20 - 40 pm The particle size distribution of the particles 30
above preferabl¥_
devi ation O Warticle diameter with respect to the mean' — par

falls in a narrow range, and preferably, L@ﬁuﬁbﬁ@%grd

di aneter accounts for 50% or |less, further preferably 40%or less. It

shoul d be noted that, if necessary, two or nore types of particles maybe
s case, the principal particles should preferably account for

used. In thi

50% or above of the total, nore preferably, 70% or above, further

preferably,

tHY o1 dapovadipar bikddear kg dpiehebably, 88%ar iakowe.oxbhee .

distribution of the mean particle dianmeter can be neasured by applying

dynam c |ightaseatiriing pethedrta amosgl théMnafavidut HESPEI sedrébenebr a

smal | amount of the particles. Qherwise, it can be obtained fromthe

particle di ajeigky read

El ectron M
may be read
Furt her nore,

by usi ”ﬂhén}[:)QEUi%@es@Gr 28CHPCa Pt N AR mEM n e ¥ D8R aRAve
the particle size distribution can be obtained by inage

above are a

el inch B BRI S kit Sy gl O L ESERECT e e

general , the par

used as the
resi ns such

as ., pol yactyl e ‘7'esins,

- 45 pym, and particularly preferably, 20 - 40 pm.

The particle size distribution of the particles 30 ebove
preferably falls in & narrow range, and preferably, the standard
deviation of the particle diameter with respect to the mean
particle diameter accounts for 50% or less, further preferably
40% or less. It should be noted that, if necessary, two or
more types of particlesmaybeused. Inthiscase, theprincipal
particles should preferably account for 50% or zbove of the
total, more preferably, 70% or above, further preferably, 75%
or above, particularly preferably, 80% or above.

The distribution ¢f the mean particle diameter can be
measured by applying dynamic light scattering method to &
solutionhavingdispersedthereinasmall amount of theparticles.
Otherwise, 1t can be cbtained from the particle diameter read
on randomly selected 100 particles in SEM (Scanning Electron
Microscope) micrographs of theparticles. Theparticlediameter
may be read by using an optical microscope other than SEM
micrograph. Furthermore, the particle size distribution can

be obtained by image processing the micrographs or the images.
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on randomy selected 100 particles in SEM (Scanni ng
croscope) mcrographs of the particles. The particle dianeter
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pol ynet hacrylonitrile resins, silicone resins such as the polyners obtained
fromethyl silicate, flucrores-ins, polyester resins, polystyrene resins,
acetate s pol yet her sulfone resins, polycarbonate resj Qlyanlde
resins, %@ﬂ Pﬁ%& resins, polyolefin resins, polyurethaﬁgﬁiﬁgﬁnye urea
resins, nelanlne resins, epoxy resins, and m xtures thereof, but are not
particularly restricted thereto. The resins are selected by taking the
adhesi veness with the substrate 10 and the particles 30 into consideration.
Preferred anong them are polyester resins and acrylic resins. |In general,
the particles 30 Iax gedespér,sete parthel bsridesboveairs dpplisédnas selztent . As
the solvent, favorably used are, for instance, toluene, nethyl ethyl

ket one, etdiylpecaceidtie, acresisapeepasaihe THegersol yents ariedeanwerly used in
t he applying operation, and solvents other than those enunerated above may

be used widsadlte ame pridt edxsfp]l ONGa@sythe)rdad motsff ed the substrate 10
and the particles 30. Furthernore, if necessary, there may be incorporated

addi ti ves peughmeas A it gt gl RGSNtpol¥aclylonidFi1306%aalL or a nelanine, a
wetting agent, a thickener, a dispersant, or a defoam ng agent. The ratio

of bl endi pg }yﬂ@t@ﬁdﬁﬁcﬁﬁ% 10 tdeid nder i cbhNOI/AS RE-PGEE JHL/ 10965
er

resinis pre red in the case the ratio of the particles 30 is in a range

0.1 wt % opchieRels dta Rbdh ahesrh P@ligc%e/? £18coeRd sHAL T 9o 9fcLower than

0.1 mﬁ@bls not preferred because desired diffusion characteristics of
the refl eclisand,i ght ystyrene resins, acetate resins, polyether sulfone

resins, polycarbonate resins, polyamide resins, polyimide

(: resins, polyolefin resins, polyurethane resins, urea resins,
melamine resins, epoxy resins, and mixtures thereof, but are
not particularly restricted theretec. The resins are selected
by taking the adhesiveness with the substrate 10 and the
particles 30 into consideration. Preferred among them are
polyester resins and acrylic resins.

In general, the particles 30 are dispersed in the binder
resin by using a solvent. As the solvent, faveorably used are,
for instance, toluene, methyl ethyl ketone, ethyl acetate, or
isopropancl. These solvents are commonly used in the applying
operation, and solvents other than those enumerated above may
be used without any problem so long as they do not affect the
substrate 10 and the particles 30. Furthermore, if necessary,
there may be incorporated additives such as a bridging agent,
e.g., an isocyanate or amelamine, a wetting agent, a thickener,
a dispersant, or a defoaming agent.

The ratio of blending the particles 30 to the binder
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cannot be obtained. On the other hand, in the case the ratio is higher than
10 wt% the |ight diffusion beconmes too strong and thus is not preferred.
The coating solution containing the particles 30 is preferably applied to
the substrate 10 at a wet coverage of 10 g/m or nore, preferably, 40 g/n2.
The partiWP82%#ERAGity on the reflector 1 surface reerctsPFﬁQPBVE%ﬁ°ratio of
the particles, and influences the diffusion coefficient of the reflector 1.
The coverage is reflected to the thickness of the binder |ayer formed on
the substrate 10, and influences the height difference to the apex of the
particle 30 and the reflection |layer 20, i.e., to the interval between the

light guidipgipl ateppfrapdedthe fiedl @ctoriHe brpughiofi Rhe gaptaeh «ady ot her.
In the case the coverage of the coating solution is decreased to |less than

10 g/ me, the apodntafafet be1patti skenidfecontai Aed hNghBe £Rahi 19 %@l ution
falls short to result “in unfavorable cases unable to™ obtain the desired

di ffusion ﬁgﬁiéﬁ&efé*éiécéf Z%o»&éme d1edh et Qs iiORbe LRekBereasgbh@Lover age

is increased to nore than g/m, there may occur cases unable to achieve

the desi feghepq%{y;ééé %azf'fgs%tn dus e tidhg hurdak sofyd I%%fg.%{ﬁt)iio é}e%%@&e n the

bi nder resin. 0 100 protrusions'per square 1 756 PCT/J
PO1 /1096; LLLi et f t ' ot
%Hholc'ﬂ@ c?%ﬁfr?@d? dﬁ‘%h%“%%fre% ai%gi, ﬁ%ﬁﬁf’% %‘g’rsg gﬁgsea tGRe

substrate y “cont I'ng the anount of blen and t he
cove: 298 ol s OB, TELUERonHR 118t EFF. AR el BBt ot e

and thus 1s not preferred.

The coating solution containing the particles 30 is °

preferably applied to the substrate 10 at a wet coverage of

10 g/m* or more, preferably, 40 g/m’. The particle density on

the reflector l‘surface refl‘ects theblendraticoof theparticlies,

and influences the diffusion coefficient of the reflector 1.

The coverage is reflected to the thickness of the binder layer

formedon the substrate 10, and influences the height difference

to the apex of the particle 30 and the reflection layer 20,

i.e., to the interval between the light guiding plate 50 and

the reflector 1 brought into contact each other. 1In the case °

the coverage of the coating solution is decreased to less than

10 g/m?, the amount of the particles 30 contained in the coating

solution falls short to result in unfavorable cases unable to

obtain the desired diffusion characteristics of the reflectioh

light. In the case the coverage is increased to more than 40

g/m?, there may occur cases unable to achieve the desired

protrusion height due to the burial of the particles 30 in the

binder resin. That is, 2 to 100 protrusions per sguare
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a contact stylus roughness neter or a surface profiler. As a nethod of
applying the m xed solution containing the particles 30 above and the

bi nder resin onto the substrate C 10, there can be nmenti oned net hods

capabl eW&¥288p1yi ng sol utions widely ranging in viscosi RETARNIERF s yet
capable of controlling the coating thickness during operation and of
greatly changing the coating thickness, such as a roll coate: nethod and a
reverse roll coater method; or a gravure coating nethod which is capable
of providing a thin filmcoating and a wide coating with uniform thickness,

and yet applicaiter WANOWE rami sigkr Fetativelagh Mohbpiepaiadion skkll; or a
di e coating (extrusion) nethod capable of achieving high speed coating,

hi gh produgddidos 100y @it £o LD Eﬁetéﬂ&.ﬂieéﬁbﬁgﬁdén#ﬂ}?e 3keaieoald ng. Any
of the above-nentioned nethods can be enpl oyed to achieve the density and

hei ght ofsfdhenpr ebtyskgn. o AS 1Rt ek Rk fg&ﬁﬁéwﬁtﬂp%eggén QLML AY s

protrusions, there may be used a nethod conprising adding particles in the

pol ymer fﬁﬂﬁ%%wafaﬁpahsréggﬁgiéﬁecéﬁ-be“%.agﬁﬁ.gpﬂéggﬁ e B?Blsﬁn' n the

met hod of addi ng particles, e materials simlar to those described as

par ti cl e, 19, he cisad, 1L the. soald NG L hods . 19, W0 02(AR7R6 FCT/ 001/ 10965

The particles are knea e resin in noltéen state, and The product

may be formed | oto anLLLm.Ok £2. sheel,g And e oALL] Gl e8.TBY e sg0att ered on

a filmor a sheet in sem-no necessary, the particles my
be fixed tl??é SBB'EX'CESS 30 above and the binder resin onto the substrate

10, there can bementionedmethods capable of applying solutions
C widelyranging inviscosity, which isyet capable of controlling
the coating thickness during cperation and of greatly changing
the coating thickness, suchas aroll coatermethod anda reverse
roll coatermethod; or a gravure coatingmethod which is capable
of providing a thin film coating and a wide coating with uniform
thickness, andyet applicablewithout requiring relatively high
operation skill; or a die coating (extrusion) method capzble
of achieving high speed coating, high productivity, unifiorm
coating thickness and a wide area coating. Any of the
above-mentioned methods can be employed to achieve the density
and height of the protrusion.

As other preferred methods for forming protrusions,
there may be used a method comprising adding particles in the
polymer film serving as the substrate 10.

Astheparticlesusableinthemethodof addingparticles,

the materials similar to those described as particles to be

used in the coecating methods.
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pressing or cooling treatnent thereto to formthe protrusion |ayer. As a
nmet hod for formng protrusions by printing, preferably enployed is screen
printing using an ultraviolet (UV) curable resin. Mre specifically, a W
curable resin is screen printed through the net openings 965

apertur es‘}’?"zlé’??dﬁthe resin is cured by exposure. The net ho}g‘slﬁjsﬁ?ﬁ(é)r(act eri
zed by that it enables formng relatively high protrusions (10 - 30 min
hei ght) in various shapes. Anong the filnms or sheets above, those having a
protrusion |ayer containing two or nore but not nore than 100 protrusions
each having a maximumw dth of 10 - 50 mand a height of 5 - 45 mare
favorably used as The pékedtdessubsknatdedThieh efid eesdn in modoedistrt®, t he

i nvention can be obtained, for exanple, by formng a reflection layer 20 on
t he protrusnenshet busduetmed ey doiraiesl tatbodsribsot bedslabatve .o itdes W se,
the protrusions can be forned after formng a reflection layer 20 on the

substrate PRrtandeadfbti b cProtre8i N fRyhef uriheet forymd o tden
reflection | ayer. The reflection |ayer 20 is preferably forned by stacking

a base | ay@k ata) , afanBt alelde dadysr + AHBI Y M Lo AnBi N FikeRT bi Bpp1 2t
02/ 48756 PCT/ JPOL/ 10965 and a pr ot ectEigﬁve |‘ayer (5(:,) on the s%%)s%'r ayt2e ('?L\g in

this order prEQihRe cRasechavey tiahtmaetaeably vsethi® vhd il hayesn
di fferent 1Prom sil'ver or a netal oxide |layer. The exanpl es 'thereof

includes: ap.ghenmental netal selected fromthe group

As a methed for forming protrusions by printing,
preferably employed is screen printing using an ultraviolet .
(UV) curable resin. More specifically, a UV curable resin is
screen printed through the net cpsnings (screen apertures),
and the resin is cured by exposure. Themethod is characterized
by that it enables forming relatively hicgh protrusions (10 -
30 pum in height) in various shapes.
Amongthe films or sheetsabove, thosehavingaprotrusion
layer containing two or more but not more than 100 protrusions
each having a maximum width of 10 - 50 um and a height of 5

- 45 pm are favorably used as a reflecter substrate. °

Thereflectorlaccordingtotheinventioncanbeobtained,
for example, by forming a reflection layer 20 on the protrusions
thus formed by various methods described above. Otherwise,
the protrusions can be formed after forming a reflection layer
20 onthe substrate 10, and additional protrusionsmaybe further
formed on the reflection layer.

The reflection layer 20 is preferably formed by stacking

a base layer (a), ametallic layer mainly containing silver (b),



consi sting of gold, copper, nickel, iron, cobalt, tungsten, nolybdenum
tantal um chrom um indium manganese, titanium palladium zirconium
bi snmuth,_ tin, zinc, antinony, cerium c¢ neodym um | anthanu t horium
magnesi u® GH8™6al 1ium an alloy containing two or nnrepgﬂgﬁﬁHPQP°netals
selected fromthe group; an oxide of a nmetal selected fromthe group
consisting of indium titanium zirconium bisnuth, tin, zinc, antinony,
tantalum cerium neodym um |anthanum thorium nagnesium and gallium a
m xture of these oxides; and a netal conpound such as sulfides of zinc.

Pr ef err ed aanbrgptbescaiecahagkeneny abn neialsusekeatedl o firomrilke cgidrup
consisting of gold, copper, nickel, iron, cobalt, tungsten, nolybdenum
tantal um chroni war thei base MEnganess,, SréfdadduMispaliladingaan s3id-0y
containing two or nore netals selected fromthe group; zinc oxide; indium
oxi de; timieddent avbsidiresr oxide. mPasti S Ia el erabl exbirdes
transparent or light transmtting oxide such as zinc oxide doped with 5%
by wei ght 0 deR5S 10fc18]daE NWA QU n 7 NGe0Xh A8 fopatk Wildh 10% By pei ght or
| ess of gallium an oxide of indiumand tin (1 TO , or silicon™dioxide.

Fur t her morg,n 43 51y MY @Rl i Sisbe £ Ner £ oM rz%nl;ecge_a@weeuﬁgs%%' ded in
multiple layers. For the netallic |layer mainly containing silvér (b), 21 WD

02/ 48756 BICHARM0985n 1l QbLbritSfe o2l ehRiRNtAlses Lyesy 1qf, such

containing a~ s anount of ‘gold, copper, ni ckel, I'ron, ‘co tdngst_en,
mol ybdenum. haptialpm, schuani um b ndhym, nenganese.  Lhtapbuy, -andypal fadium
as an inpurity, ¢ content's of such rnpufit’i €s;

neodymium, lanthanum, thorium, magnesium, andgallium; analloy
C
containing two ormore elemental metals selected fromthe group;
ancxide of ametal selected fromthe group consisting of indium,
titanium, zirconium, bismuth, tin, zinc, antimony, tantalum,
cerium, neodymium, lanthanum, thorium, magnesium, andgallium;
amixture of these oxides; and a metal compound such as sulfides
of zinc. Preferred among them are an elemental metal selected
fromthe group consisting of gold, copper, nickel, iron, cobalt,
tungsten, molybdenum, tantalum, chromium, indium, manganese,
titanium, palladium; an alloy contzining two or more metals
selected from the group; zinc oxide; indium oxide; tin oxide;
and silicon oxide. Particularly preferable is a transparent
or light transmitting oxide such as zinc oxide doped with 5%
by weight or less of aluminum oxide, zinc oxide doped with 10%
by weight or less of gallium, an oxide of indium and tin (ITO),
or silicon dioxide. Furthermore, two or more selected

therefrom may be combined or preovided in multiple layers.

For the metallic layer mainly containing silver (b},



t hough varies with the type of netal, should preferably be kept in a range
from0.002 to 8 % nore preferably, 0.004 to 5 w% particularly
preferably, 0.005 to 4 wt% For the protective layer (c) , in addition to
the metals and oxides simlar to those used in the bas$ 5@%8ﬂup?i , usable
are two WP %d¥%E6sel ected from them and al | oys based on sit(v&r V1B her by
conbining themor by providing a nultilayer thereof. Preferably used anong
themis a netal oxide, nore preferably, an oxide of a netal such as indium
titanium zirconium bisnmuth, tin, zinc, antinony, tantalum cerium
neodym um | anthanum thorium magnesium or gallium or a mxture of these
oxi des, pantdiadadrilyy usreef ésabhyelaménght siransnicrt snghorbdeasmimeas zi nc
oxi de doped with 5% by weight or |ess of alum num oxide, zinc oxide doped
with 10% kynaidi ghtunerof epsl df agaipeirynniakebxiiderf cobdiltm andgkicen(! TO

or silicon dioxide. The netallic thin film i.e. the base |ayer; the netal

| ayer mai foy yeRhaid)i 8@nsillver,, chnomi fie, piretiesd,i Meénbayese, maytaheubqr med by
a wet nmethod or a dry nmethod. A wet nethod collectively refers to plating

net hod, anRegd paTPAR{ LSS 2AapQsiditiy Mehalcdrtemta solsidrotmparieimsy film
More 22 WD 02/ 48756 PCT/JP01/10965 specifically, there can be nentioned

silver m knQughepsttes.witdthber pider hawh , anduydrptdod-£ot | o keehy refers
to vacuum fil'm deposition nmethod, and specific exanpl es thereof include
resi stance hgathiget ¥R AC WD SVAROLARI ORoPBL PLGreBLBELI 0D . 004 to 5
wt%, particularly preferably, 0.005 to 4 wt%.
For the protective layer (c), in additicn to the metals .
and oxides similar to those used in the base layer (a), usable
are two or more selected from them and alloys based on silver,
either by combining them or by providing a multilayver thereof.
Preferably used among them is a metal oxide, more
preferably, an oxide of a metal such as indium, titanium,
zirconium, bismuth, tin, zinc, antimony, tantalum, cerium,
neodymium, lanthanum, thorium, magnesium, or gallium, or a
mixture of these oxides, particularly preferably, a light
transmitting oxide such as zinc oxide doped with 5% by weight °
or less of aluminum oxide, zinc oxide doped with 10% by weight
or less of gallium, an oxide of indium and tin (ITQ), or silicon
dioxide.
The metallic thin film, i.e. the base layer; the metal
layer mainly containing silver; and the protective layer, may
be formed by a wet method or a dry method. A wet method
collectively refers to plating method, and it comprises

depositing metal from a solution to form a film. More

[
[N



beam heating type vacuum evaporation nmethod, ion plating nmethod, ion-beam
assi sted vacuum evaporati on nethod, or sputtering nethod. Particularly
preferred in the invention is a vacuum C fil m deposition_net hod capabl e of
real i ztW4'*87% to-rol | nethod for continuous depositi SATOFVHEFiIm In
vacuum evaporati on nethod, to increase the vapor pressure, the raw netallic
material is nolten by using, for instance, electron beam resistance
heating, or induction heating, and the netal is evaporated preferably at a
pressure of 13. 3 nmPa (0. 1 niforr) or lower onto the surface of the

subst r atspeci fi ¢4l By casmreacgasheé Uedh aiSordd Q@1 IRRY Reripir pducedqat, a
pressure of 13. 3 nPa or higher so as to induce radio frequency or direct

C currengn ghewodheehpege, A3rtheespoltEsl B refealll e catacufar exanpl e,

DC nmagnetron sputtering method, RF magnetron sputtering nmethod, ion beam
sput t er i f nirefeRed 1 tECR SethsES v BpEROd; cconugntd 0Rak r-BF spUtLgel ng
nmet hod, or conventional DC sputtering nmethod. 'In the sputtering nethod, a

met al |i o di8a i@ ARdad Snd BYRRRbYuuSBY 288 rERS chaNe PREET | @) ecBRPnf OF the

sputtering gas, usable are, for instance, helium neon, argon, krypton,

xenon, [EVARTIYCTe N T, i : : i eferab
23 WD o%%las%@%%%ﬁr?? B8 ot ,%@Sﬁ%??b%&gﬁupﬁ%etpl?ﬁ?’é%‘; P& Y

oS o oSS st SR teon) Lot gy ar o

usi ng a%né%é.pugaﬁrtii%lgﬁiy {:9&:’8&@8' En 08l Y8 187 900 acuum
filmdepositionmethod capableof realizingroll~to-rollmethod

C for continuous deposition of the film.

In vacuum evaporation methed, to increase the wvapor
pressure, the raw metallic material is molten by using, for
instance, electron beam, resistance heating, or induction
heating, and the metal is evapcrated preferably at a pressure
0f£13.3mPa (0.1lmTorr) or lower onto the surfaceofthe substrate.
Inthis case, a gas such as argon may be introduced at a pressure
of 13.3 mPa or higher so as to induce radio frequency or direct
current glow discharge.

As the sputtering method, usable are, for example, DC
magnetron sputtering method, RF magnetron sputtering method,
ionbeamsputteringmethod, ECR sputteringmethod, conventional
RF sputtering method, or conventional DC sputtering method.
In the sputtering method, a metallic plate target is favorably
used as the raw material, and for the sputtering gas, usable

are, for instance, helium, neon, argon, krypton, xenon, but

preferably used is argon. The purity of the gas is preferably

v
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krypton, or xenon; but dependi ng upon conditions, gaseous oxygen is used.
The thickness of the thin filmthat is formed on the protrusions or the
substrate is determned by taking into consideration that a reflector 1
having a |ight transmttance |ower than 1% can be obtai ne ickness
of the IaV@?E”@EWstituting the reflection |ayer accordingg§gﬂPﬁ%ﬁﬁﬁbention
is preferably set as follows. In the case netallic layer is used for the
base | ayer (a) , - the thickness thereof is preferably 5 nmor nore but not
nore than 50 nm nore preferably, 5 nmor nore but not nore than 30 nm In
the case the thickness of the layer is thinner than 5 nm the desired
barrier eff®%%ogdinteheandmoeeaulrefindals! yaddl.dtesakighemay bicefierablihe
metallic layer mainly containing silver (b). Even in the case the |ayer is
provi ded t hiskeristfasudl HAlmi Hedoedtioh pieatiode far #ddintingnal lefdect. In
the case a light transmtting oxide is used, the thickness of the |ight

transm tti ng-dRect aygloxistPreel ar abliyidl prasyd Merehdeputhet imer gethaa 20
nm nore preferably, 5 nmor nore but not nore than 10 nm In the case the

thi ckness qfsihe ald ghe séxﬁ@i’éﬂiﬁcﬁid%,ofb@eek@ﬂlﬁlelShetlf].itﬂﬂehebh@naiﬁﬂm, t he
desired 24 WO 02/48756 PCT/JP0111096 barri'er effect cannot be achi eved,

and agm(Nﬁ¥f§§6WhFB¥#¥HaH;b@ﬂdb&%d@ﬂﬁ?ﬁ'@nb@MS&tH@h@L?d%HH&B6k9ge§i|Ver
(b). Even in ""a case the layer is provided thicker than 20 rim it  does not

provide an addigdienal effect. %

The thickness of the thin f£ilm that is formed on the
protrusions or the substrate is determined by taking into ‘
consideration that a reflector I having a light transmitteance
lower than 1% can be obtained.

The thickness of the layers constituting the reflection
layer according to the invention is preferably set as follows.

In the case metallic layer is used for the base layer
{(a), the thickness thereof is preferably 5 nm or more but not
more than 50 nm, more preferably, 5 nm or more but not more
thén 30 nm. In the case the thickness of the layer is thinner
than 5 nm, the desired barrier effect cannot be achieved, and °
agglomerationmayoccur cnthemetalliclayermainly containing
silver (b). Even in the case the layer is provided thicksr
than 50 nm, it deoes not provide an additional effect. In the
case a light transmitting oxide is used, the thickness of the
light transmitting oxide layer is preferably 1 nm or more but
not more than 20 nm, more preferably, 5 nm or more but not
more than 10 nm. In the case the thickness of the light

transmitting oxide layer is thinner than 1 nm, the desired



The thickness of the netallic |ayer mainly containing silver (b) is
preferably 70 nmor nore but not nore than 400 nm nore preferably, 100 nm

or nor nore than 300 nm C and nost preferably nor e but
not nnsgaﬁ%%ggéSO nm |In the case the |layer mainly con?gﬁaﬁ%bnég{ver IS

provided at a thickness thinner than 70 nm an insufficient netallic |ayer
is formed so that there may be cases in which the desired reflectance would
not be obtained. A layer thicker than 400 nm does not show any additi onal
effect. The thickness of the protective layer (c) is,.in the case a

net al | i cbrayder eflsed, canrdiebablghSenenl pranibagy bothe ret L ofraizg d8aar50 nm
and nore preferably, 5 nmor nore but not nore Cthan 30 nm A |layer thinner
than 5 nenmbkesmétailiposiebbe mainaghteneaimenglesired hanri eevehf egt, and it
may cause aggloneration on the netallic layer mainly containing silver (b)

Even i B aasasthehkalayelsi srprodedechidiekaimdrham 8@, At gbtsdges not
provide an additional effect. In the case a light transmtting oxide is

used, thprohiakness sefditiedyestisct preferably 1 nmor nore but not nore
than 20 nm nore preferably, 5 nmor noré but not nore than 10 nm In the

case the thicknese tofi ckhesds glt theansid 11109 29¥k08: LAY S dse 4 i pmer than 1
nm 25 WD 02/48756 PCT/JPO /10965 the desired barrier effect canndot be

achi evedg i agdragel OHBr atE@BraBRY POCHE O rf ahbic i
cont ai ni ng si Irvgrb(b).? Eveﬁai nya case the dIﬁ%yg‘rﬁtti éb%rgé?égdhﬁi qulée(r t han 20

nm it gdeesmdpt providepap, addh tienal mehtestt not more than 300 nm,
C and most preferably, 150 nm or more but not more than 250 nm.
In the case the layer mainly containing silver is provided at
a thickness thinner than 70 nm, an insufficient metallic layer
is formed so that there may be cases in which the desired
reflectance would not be obtained. A layer thicker than 400
nm does not show any additional effect.

The thickness of the protective layer (c) is, in the
case a metallic layer is used, preferably 5 nm or more but not
more than 50 nm, and more preferébly, 5 nm or more but not more
than 30 nm. A layer thinner than 5 nm makes it impossible to
achieve the desired barrier effect, and it may cause
agglomeration on the metallic layer mainly containing silver
{(b}. Even in a case the layer is provided thicker than 50 nm,
it does not provide an additional effect. In the case a light
transmitting oxide is used, the thickness of the layer is
preferably 1 nmormore but not more than 20 nm, more preferably,

5 nm or more but not more than 10 nm. In the case the thickness

of the light transmitting oxide layer is thinner than 1 nm,

25



As neans for neasuring the filmthickness of each of the |ayers above,
there can be nentioned, for exanple, a contact probe roughness neter, a
repetition reflection interferoneter, mcrobalance, or quartz oscillator

met hod, qﬂgnggh%icularly sui tabl e for obtaining the desi peg i ki ckness
is the use of the quartz oscillator nethod because it allows measuring of

the filmthickness during filmdeposition. In addition, there alsois a

met hod conprising previously setting the conditions of film deposition,
formng the filmby deposition on the sanple substrate, and after
investigating the relation between the filmdeposition tine and the film

t hi ckness, theadstyiotdd hgrtherfifllfmathtzkmetsbe enhaeveddancegglibmehetdeposi ti on
time. The sidelight type backlighting apparatus 2 according to the

i nventi on maychetactet itzedmetn atiidtc lhgereafd aciocohtapnépar ed laeaveébi}s pl aced
on one main surface of the light guiding plate 50 so that the netallic thin
filmof thevetbshrateat@ the dpgesedst prokedédobtigedi tiganl atenmAs ithe
backl i ghting apparatus, those generally used as a sidelight type nay be

used. As tgeeki gbt gwicdiidg RIAtLR B L uggdckhose having transparency for
light in a wavel ength region of ca. 400 nm 26 WO 02/48756 PCT/JPO /111965 -

700 nm for instapgemelan@htfd aRIFUAINY theSknsmi figl &Eh8gs a8 agkw bg resin
such as pol ynet hyl nethacrylate; a polycarbonate resin such as
pol ycar bongh g 1¢fye ROLYEFEN NI Lo RAINYISE YEBRECROAP TSIt d L4kip BB, @POXMLELSI N; oOr
probe roughness meter, arepetitionreflection interferometer,
microbalance, or guartz oscillator method, and particularly ‘
suitable for obtazining the desired £film thickness is the use
of the guartz o¢scillator method because it azllows measuring
of the film thickness during film deposition. In additien,
there also is a method comprising previously setting the
conditions of £ilm deposition, forming the film by deposition
on the sample substrate, and after investigating the relation
between the film deposition time and the film thickness,
controllingthe filmthicknessinaccordancewiththedeposition
time. °
The sidelight type backlighting apparatus 2 according
to the invention is characterized in that the reflector 1
prepared above is placed oncnemain surface of the 1light guiding
plate 50 so that the metallic thin film of the substrate 10
is opposed to the light guiding plate. As the backlighting
apparatus, those generallyused as a sidelight type may be used.
As the light guiding plates 50 are used those having

transparency for light in a wavelength region of ca. 400 nm

26



gl ass; however, the material is not only limted thereto, and any materi al
exhi biting transparency with respect to the wavelength region of the |ight
source ?S be used without any restriction. The thi cknes{s' })f the 1ight

gui di ngr% ¢ d35h may C be properly sel ected dependi ng onPHHEPEYR%%f "t he

| ight guiding plate used for the achievenent of the object, or on the size
of the Iight source. As the usable |ight source 60, there can be nentioned,
for instance, an incandescent |anp, a light emtting diode (LED), an

el ectrol um nescence (EL) device, a fluorescent |anp, or a netal hydride

| anp, and-f d¥ér abl yfosednaienget hémghs arafbubreiscentedanp. 1kt lodeagent

| anps are roughly classified into a hot cathode type and cold cathode type
dependi ngaon achry 1 ist mectior eswth tadwe mdeotatddds mandathe lbitght iang nmet hod, and
el ectrodes as well as inverters tend to beconme bigger for the hot cathode
type. Thepldtyceablbods e ype isufsuerts 43 tddleyceibeatrel wii ¢ corrosion in the
vicinity of the.electrode not contributing to the light emssion and is

t her eby ebbilgicarbonahtas pa lyisghtreams ssingv Sftfiicl; eagy epever alestiimressas | arge
as that of the cold cathode type, and exhi'‘bits intense |ight em ssion;

however, bheseol Hovatrboderhy peatidr Sapelki At CHIGLL RinAgelt hékEeo, 24n¥0
02/ 48756 PCT/JPA /10965 and the cold cathode type is preferably used from

the viewpanRt ma@krliow RenMEDicAns MtdipantJuiabhl regpethe 13 dgld ght type
backl i ghti ng apparatus 2 according to the invention surprisingly suppresses

uneven brigReneagtByregion of the light scurce may be used without any
restriction. The thickness of the light guiding plate 50 may

C be properly selected depending on the size of the light guiding
plate used for the achievement of the obiect, or on the size
of the light source.

As the usable light scurce 60, there can be mentioned,

forinstance, anincandescent lamp, alightemittingdicde (LED),
an electrclumninescence (EL) device, a fluorescent lamp, or a
metal hydride lamp, and favorably used among them is a
fluorescent lamp. Fluorescent lamps are roughly classified
into a hot cathode type and cold catheode type depending on the
structure of the electrodes and the lighting method, and
electrodes as well as inverters tend to become bigger for the
hot cathode type. The hot cathode type suffers little
electrolytic corrosion in the vicinity of the electrode not
contributing to the light emission and is thereby efficient,
has a light emission efficiency several times as large as that

of the cold cathode type, and exhibits intense light emission;

however, the cold cathode type is superior concerning its life,



providing the reflector 1 between the light guiding plate 50 and the
reflection layer 20 at a predetermned interval. Specifically, this
interval is a gap between the recess of the reflection layer 20 and the

i ght guiding plate 50, as viewed O fromthe |ight gU|d|n
Usual Iy, t'He %Wﬁﬁﬁi gui ding plate 50 makes direct contact (ﬁ&@%guégflector

1. Therefore, in the case where the reflector 1 is arranged so that the

surface A of the reflector 1 is opposed to the light guiding plate 50, the
interval can be controlled by the height of the protrusion, and in the case
where the reflector 1 is arranged so that the surface B of the reflector 1

i s opposed kadtt: Hoght cgihdidegt yid disepbOietibTamder) centnr ohé ed sy direr
t hi ckness of the substrate 10 and the height of the protrusion. Moreover,

it is also OEO§§wbbgdékéﬁbdgﬁmﬂﬂﬁbﬁrﬁﬁﬂ\@ﬂrgﬁﬂymﬁw the reflection |ayer 20
and the light guiding plate 50 by inserting a spacer or the |ike

therebetween. The ipperMale 1ligHY wp@eya@ufgﬁtzﬁgoc{ rPFNOI2 G} ing
preferably 10 pmor greater, nhore preferab 00 m partlcularly

preferably 1 ¢p9Q R8Nk f4thars i Y18 @&agbéséés ufiSvbh Jhegstitasep of

the substrate 10 of the reflector according to the invention may be

subf ect ed {53, SHOALILHG. £29100:03/ 4506, BCT00J/ 10960 i semtamlacding

appl yi ng the snoothi'ng treatnent operability assenbling t

crystal d'SBhéthBPS?r&tllé%tfé}P e dpieved. Altdeuah-heeg haraevRarticul ar

restriction concernin
Spec1f1cally, this interval is a gap between the recess of the

reflection layer 20 and the light guiding pla.te 50, as viewed .
from the light guiding plate 50. Usually, the light guiding

plate 50 makes direct contact with the refiector 1. Thereifore,

in the case where the reflector 1 is arranged so that the surface

A of the reflector 1 is opposed to the light guiding plate 50,

the interval can be controlled by the height of the protrusion,

and in the case where the reflector 1 is arranged so that the
surface B of the reflector 1 is opposed to the light guiding

plate 50, it can be controlled by the thickness of the substrate

10 and the height of the protrusion. Moreover, it is zlso °
possible to adjust the interval between the reflection layer

20 and the light guiding plate 50 by inserting a spacer or the

like therebetween. The interval is provided at a size of 5

um or greater, preferably 10 um or greater, more preferably

10 - 100 pm, particularly preferably 10 - 90 pm, and further
preferably 15 - 85 um.

The surface B of the substrate 10 of the reflector

according to the invention may be subjected to a smoothing

28



the snmoothing treatnent, specifically nmentioned are using a nethod of
appl ying a coating solution containing fine particles, a method of form ng

i rregul ar\{,(g#,gﬁnb(y enbossing, a sand blasting method comppi$iypghHpLYi NY
particles of silica and the like C together with a high préssure air against

the surface of the substrate 10, a chem cal nethod such as etching. Anong
them favorably used is the nethod of applying a coating solution. In the
sidelight type backlighting apparatus according to the invention, the use
of a reflector 1 produced by the nmethods above prevents the generation of
uneven bri §EEAEBESNEVenBYn2BP Y488 WWher emspEhingi srgekeratedtha the
reflection surface, and realizes a considerably inproved brightness as
conpar ed wPPRATrabhéige\deas SRS Nonthad iguid @ BYMPHESP LTy pipesent s
invention is described in further detail by way of exanples bel ow At
first, a desorbptimbpriogegi-ven as to the case where the reflector 1 is
arranged so that the surface Aof the substrate 10 of the reflector 1 is
opposed to the |ighthguicdi bigepEdtencirand il raservatibetawere thengi ght
guiding plate 50 and the 29 WD 02/48756 PCT/JPO /10965 reflection |ayer 20
is control tkd bycthbihgi gheathetihe speatfusadiy mdbPhied #Asetheing a
protrusions, acrylic particles 30 min nean

methodof applyingacoatingsolutioncontainingfineparticles,
amethod of forming irregularitiesbyembossing, a sandblasting
methed comprising spraying particles of silica and the like
together with a high pressure air against the surface of the
substrate 10, a chemical method such as etching. Amcng them,
favorably used is the method of applying a coating solutiocn.

In the sidelight type backlighting apparatus according
tothe invention, theuseofareflector 1 producedby themethods
above prevents the generation of uneven brightness even in a
case where strain is generatéd.in'the reflection surface, and

realizes a considerably improved brightness as compared with

the devices known in the art.

EXAMPLES

The present invention is described in further detail
by way of examples below.

At first, a description is given as to the case where
the reflector 1l is arranged so that the surface A of the substrate
10 of the reflector 1 is opposed to the light guiding plate

50 and the interval between the light guiding plate 50 and the



particle diameter were bl ended at an amount of 6.0 wt% in an acrylic resin
bi nder, and a sol ution was prepared by adding a solvent conprising tol uene
and nethyl ethyl ketone in such a manner that the solution nay contain 24
wt % of solid matter. The resulting solution was applied -m t hick
PET fil MOY¥%*83¥t ai n protrusions on the surface A Then, Sé?gﬁpé%%%?ticles
1.5 min nean particle dianmeter were bl ended at an anmount of 2.0 wt% in an
acrylic resin binder, and a solution was prepared by adding a sol vent
conprising toluene and nethyl ethyl ketone in such a manner that the
solution may contain 15 wt% of solid matter. The resulting solution was
appl i ed te=efl KETib0l eyer G@Bt disn ceansmodtlked byuthackedghthefsdifeace B.
Subsequently, a zinc oxide |ayer was forned at a film thickness of 5 nmon
the surfaseotrsstlenby means of DC nagnetron sputtering using zinc oxide
(purity: 99.99% doped with 2% of Al12C3 as the target and a 99. 5% pure argon
as the sputteringxagas.e whereby a base | ayer was forned. Then, w thout
taking out the filmfromthe sputtering apparatus, a 200-nnthick silver

layer was fornmedasi ghbaphbckysTRaRS QDG iragaettenespuit ki RG mdsiNg 99. 9%
pure silver as the targét and a 99.5% pure'argon as the Sputtering gas.

Subsequendd s i W & h@uiméakirnge 88tb 1 &iede 3% N0 2B AB6PCE/ dRPAS 10965n

resulting filmfromthe sputtering apparatus, a 5-nmthick zinc oxide |ayer
was formeg by feapss oh Qf_lnaagne&ﬁanaswm@im%@I;%gpaﬁé@ X geg {pyrity:
a

99.9% doped wth 'I% of A1203 as the target and 9.5 % pure argon as the
sputtering gas,e MM SYr Bs PROTEST IS and methyl ethyl ketone in such
a manner that the solution may contain 24 wt% of solid matter. .
The resulting solution was applied to a 188-um thick PET £ilm
toobtainprotrusionsonthesurfaceA. Then, acrylicparticles
1.5 pm in mean particle diameter were blended at an amount of
2.0 wt% in an acrylic resin binder, and a soclution was prepared
by adding a solvent comprising toluene and methyl ethyl ketone
in such a manner that the soluticn may contain 15 wt% of solid
matter. The resulting sclution was applied to a PET film to
obtain a smoothed surfacé on the surface B.

Subsequently, a zinc oxide layer was formed at a f£film °
thickness of 5 nm on the surface A side by means of DC magnetron
sputtering using zinc oxide (purity: 99.9%) doped with 2% of
Al,03 as the target and a 99.5% pure argon as the sputtering
gas, whereby a base layer was formed. Then, without taking
out the filmfromthe sputteringapparatus, a200-nmthicksilver
layer was formed similarly by means of DC magnetron sputtering

using 99.9% pure silver as the target and a 99.5% pure argon

as the sputtering gas. Subsequently, without taking out the
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| ayer was forned. Thus, as shown in Fig. 1, a desired reflector 1 was
obtained as a result. Then, by setting a 150-dianeter integration sphere

inside a L spectrophotoneter (Mdel U 3400), the t refl ectance
and the 3%3@ H% efl ectance of the reflector 1 were neas'ﬁ(}@%mé/tqmé”

wavel ength of 550 nmfrom the netallic |ayer side. As a result, a total
reflectance of 95.6% and a diffuse reflectance of 5. 6% were obtained wwth a
diffusivity of 5.9% Then, the height of the protrusions on the surface A
was neasured on ten points by nmeans of a stylus surface profiler (DEKTAK3:
manuf act ur sdsbytvgch iméroanem sput hering epphtraitnsane avermagei valaiemof 26. 2
m and the maxi rum w dth thereof was neasured on ten points by neans of an
optical C oktdedeopr wosdutmiar ap maresage DY alatecaf-o30sBatt e Fimt hering 20

pi eces of particles each 20 to 40 pmin maximumw dth and 15 to 35 pmin
hei ght wer eifioundi g egentitdy 86 .akpadaded with22$ oFhR1ief hectios threidy ect ed
to the neasurenent was then placed in a thernostat under constant humdity,

and was al bewedd b ptaadfuen HOhbepnsterdal @ shaihdnun @aenndicddtaryof 60 C
and 90% RH. After passage of 500 hours, the reflector 1 was taken out to

observe theagetrfaaefobubdno 2iges paeraideniafriet 8 JWass i pbgewed Qv
nmeasuring again the total reflectance and the 31 WO 02/48756 PCT/JP01/ 10965

di ffuse reflpgs afioen hyedeans dlessnect ropbR!l APtRILt idg Refilbeckangr tafr 95. 5%
and a diffuse reflectance of 5. 7% were obtai’ned unchanged fromthe val ues

obtai ned piheégtotibg SvherUNL dd aa M LT TR Jeld @t iUmek g Mlsraed on

one mai n surface
U-3400), the total reflectance and the diffuse reflectance of

c the reflector 1 were measured at a'wavelength of 550 nm from
the metallic layer side. As a result, a total reflectance of
95.6% and a diffuse reflectance of 5.6% were obtained with a
diffusivity of 5.9%. Then, the height of the protrusions on
the surface A was measured on ten points by means of a stylus
surface profiler (DEKTAK3: manufactured by Veeco Instruments
Inc.) to obtain an average value cof 26.2 pm, and the maximum
width thereof was measured on ten points by means of an opticai'
microscope to obtain an average value of 30.5 um. Further,
20 pieces of particles each 20 to 40 yum in maximum width and
15 to 35 pm in height were found present in an area of 1 mm? .
The reflector 1 subjected to the measurement was then placed
in a thermostat under constant humidity, and was allowed to
stand for 500 hours under a hot humid condition of €0 °C and
- 90% RH. After passage of 500 hours, the reflector 1 was taken

out to observe the surface, but no agglomeration of metal was

observed. On measuring again the total reflectance and the
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of the light guiding plate 50 so that the nmetallic |ayer
| ight guiding plate 50 to thereby obtain a

apparatus 2 as shown in Fig. 2.

state,

as wel |

and neasurenents

are shown in Table 1. Table 1 refl ector

refl ectance(%

i's

he

| i ght source
refl ector
Tot al

Diff

opposed to the

> were made on the brightness at t nLe,
li ght - ouV@d¥HE ¢ surface of the apparatus obtai ned al ong tﬁkﬁmﬁﬁéhﬁf

as on the uneven brightness of the planar
strain was intentionally applied to the thus set

Backl i ght
reflectance(% Protrusion Generation Total

use

sidelight type backlighting
The light source 60 was turned on in this

_of the

Hot hum d test

Not humi d digstusRardd RAles/adawmimaneeansi ght §past rophdesinst rof auneven
Not Applied Not Applied brightness applied applied Ex 1 95.6

95.5 5.6 %ef12L+32Q 22995NTYE Ladd BFRAIL3 BAIRBR &5 R8P WBH-2198
None Good Conp 94.6 94.2 66.9 66.4 2.6 153 2280 Generated Poor

an 2 - - optained 28enbere Peiom EXAMRRENZ sASHERENHA Qb F 14SE ONS , tIRETYd + C
bl ended together with an

eval uati

particles 35 pmin mean
acrylic regiild rodehedt . Ao

pr epar ed

on

particle dianeter were

7 R 03 B uis’P BAHY 0 RGBS Oh Wi OFk ¥@S

Ex 1 Conp

of the light guiding plate 50 so that the metallic layer is

opposed to the light guiding plate 50 to thereby obtain a

sidelight type backlighting apparatus 2 as shown in Fig. 2.

The 1light source 60 was turnedon in this state, and measurements

were made on the brightness at the center of the light-outgoing

surface of the apparatus obtained alcng the front direction,

as well as on the uneven brightness cf the planar light source

in the case strain was intentionally applied to the thus set

reflector 1. The results are shown in Table 1.
Table 1
reflector Racklight
Total Diffuse
reflectance (%) |reflectance (%) . . . Generation {Total
Hot humid test [Hot humid test Perrus:.on Paft_-cles/ Lum:l.n:ance of uneven |evaluation
height (ym) fmm {cd/m} :
Not Apoli dNot 1ied brightness
applied |"PPHedon) 10d [PPP
Ex 1[85.6 95.5 5.6 5.7 26.2 20 2299 None Good
Ex 2(93.8 93.6 6.6 6.5 28.8 36 2198 None Good
[of
Ef‘“; 94.6 {94.2 |e6.9 |e6.4 [2.6 153 2280 Generated |Poor
i
E:mg - - - - - - 1500 Hone Poor
EXAMPLE 2

As the protrusions, acrylic particles 35 um in mean

particle diameter were blended together with an acrylic resin

binder at an amount of 5.5 wt% each, and a solution was prepared

%di recti on,
in the case
1. The results



32 WD 02/ 48756 PCT/-JP01/ 10965 by adding a sol vent conprising toluene and
nmet hyl ethyl ketone in such a manner that the solution may contain 24 w %

of solid_ matter. Then, a 188-pmthick PET fil mone surface_of which
subj ect edPY24818 bl asting treatment was prepared, and t h&CTHELUI®PPhg
solution was applied to the non-treated surface of the filmto obtain

protrusions on this non-treated surface (surface A) Then, a reflection
conformty with the condition of Exanple 1, whereby
a reflector 1 was obtained. Subsequently, neasurenents were conducted in

| ayer 20 was formed in

manner si mdyaadéidngyhatscdesti betlpt hs Exan Rudnd anabieimy 1 kanyiiokkewhag

results:

a total reflectance of 93.8%W a diffuse reflectance of 6.6% a
di ffusi vi t Mrobuéh0omatheay ehagetial sl uf Din e, Behghtinof 4 thes sur EaceqA side

protrusions of 28.8 pm an average value for the maxi mumw dth of the

protrusi ong-@f«34. 4h8h an1§§_Pﬁ ”BEiHHﬂ#ﬁﬁdth
and 20 to 40 min helghf being found present I1n an area o 1 mt. e

reflectionshegtnyastahl e o34 80dn§ & S0GRULE s G i dpArdderpst gt of
constant hum dity under the same condifions as those described in Exanple

1, and the J£§]1861HANGR 1S HERSYr £0p1 8931 # 110 . k- ctance of
93. 6% and é diff&sgIn reflegtance o) p6'5@@@3&?gﬁ%%@i§r%g&%?@%g gébglﬁgst

unchanged tfﬂeorﬁitl&et\balotbec%ﬂptﬂdﬁdasqr&%rSérgné & hdn hund 4 44 eal e and

wi t hout generating any aggl oneration spot

degradation of Sidven. Thachef heeker oLo4as 16080 Bhaged en.9ne mwin surface
of the Iight guid 50

C

rEhekRSpRACh;2n bRe42uPELRe

ing plate
conformity with the condition of Example 1, whereby a reflector

1 was obtained. Subsequently, measurements were conducted in
a manner similar to that described in Example 1 to obtain the
following results: a total reflectance of 93.8%; a diffuse
reflectance of 6.6%; a diffusivity of 7.0%; an average value
for the height of the surface A side protrusions of 28.8 um;
an average value for the maximum width of the protrusions of
34.4 um; and 36 particles each 25 to 45 pm in maximum width
and 20 to 40 um in height being found present in an area of
1 mm?. The reflection sheet was allowed to stand for 500 hours
in a thermostat of constant humidity under the same conditions
as those described inExample l, andthe reflectance was measured
again to obtain a total reflectance of 93.6% and a diffuse
reflectance of 6.5%, which were found to be almost unchanged
from the values obtained prior to the hot humid treatment, and
without generating any agglomeration spots on the surface

ascribed to the degradation of silver. The reflector 1 was

then placed on one main surface of the light guiding plate 50

33

t'he surface ascribed to the
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33 WD 02/ 48756 PCT/JP01/10965 so that the netallic layer is opposed to the
light guiding plate to thereby perform observation simlar to that
described in Exanple 1. The results are given in Table 1. COVWARATI VE
EXAMPLE 1 As the protrusions, acrylic particles 5 pmin |cle

di amret er WRAE4YFended together with an acrylic resin blgggﬂmﬁgﬁgﬁﬁannunt of
2. 0w %each, and a solution was prepared by adding a solvent conprising
t ol uene and nethyl et hyl ketone in such a manner that the solution may
contain 24 w% of solid matter. Then, a 188-mthick PET filmone surface of
whi ch was subjected to sand bl asting treatnment was prepared, and the

resul ting seltiHdionheasetppliieddpet ie aovodseabathesut flaceqnfdiddelkiden to
obtain protrusions on the non-treated surface (surface A). Then, a

reflectiontbaygerd@ Wae rfroydie bh g readifd ity 1wirt Rot bRagondisti-aneefl iExanpl e
1, whereby a reflector | was obtained. Subsequently, nmeasurenments were

conduct ed ERam ?lgaqnerTgémrle%ﬁJltt% trat fesss iibeesbneExanple 1 to obtain the
foll owi ng resu a total reflectance of 94.6% a diffuse reflectance of

66. 9% a diffusividouirar ﬁ@E@@Mpygrgge value for the height of the
surface A side protrusions of 2. an average value for the maxinum

w dth of the prot &\lés'ttq{ésf%totrd'ugl e| ga?grgfg % Jfleess egvega}n Jf‘IF] &M in

maxi rum wi dt h and™" "1 pmin en pPaced on

one main syra ?eoélhmgtlekgaévg £L A% R RR @%rsm@%ln Lhe ywelaklisan | ayer

is opposed to t e | rght guiding ate to y perform
binder at an amcunt of 2.0 wt% each, and a solution was prepared

by adding a solvent comprising toluene and methyl ethyl ketone o
in such a manner that the solution may contain 24 wt% of solid
matter. Then, a 188-um thick PET film one surface of which

was subjected to sand blasting treatment was prepared, and the
resulting solution was applied to the non-treated surface of

the film to obtain protrusions on the non-treated surface

(surface A). Then, a reflection layer 20 was formed in

conformity with the condition of Example 1, whereby a reflector

1 was obtained. Subseguently, measurements were conducted in

a manner similar to that described in Example 1 to obtain the °
following results: a total reflectance of 94.6%; a diffuse
reflectance of 66.9%; a diffusivity of 70.7%; an average value

for the height of the surface A side protrusions of 2.6 um;

an average value for the maximum width of the protrusions of

4.0 pm; and 153 particles each 1 to 15 um in maximum width and

1 to 10 pm in height. The reflector 1.was then placed on one

main surface of the light guiding plate 50 so that the metallic

layer is opposed to the light guiding plate to thereby perform
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34 WD 02/ 48756 PCT/J POl /10965 observation simlar to that described in
Exanple 1. The results are given in Table 1. COVWPARATI VE EXAMPLE 2 Wite

colored¥ﬁﬁ} used as the reflector to be set wunder the |ight guiding
plate. Thel fdoi‘ ?)'ser vations simlar to those described i B I‘%"(’g wer e

performed. The results are given in Table |I. As is understood from Table 1,
both of Exanples 1 and are free fromuneven brightness, achieve sufficient
bri ghtness, and exhibit satisfactory characteristics as a backlight. By
contrast, Conparative Exanpl e lhasahi gher diffuse reflectance and thus
suf f er s falmReeviem binghendssthandeComifeat in/kexdxaplle Phéaidss:ltig of f er
sufficiently high brightness. Next, a description is given as to the case
where t hera efivect dm ITalslartanged so that the surface B of the substrate
10 of the reflector 1 is opposed to the light guiding plate 50 and the

i nterval betweeOMPFRRATIVE gEXAMPAYEPLate 50 and the reflection layer 20 is
controlled by the thickness of the substrate 10 and the height of the

protrusi on. EXAMPLR 3 cAsl died (FRT néSi QRed partheless 0fcosr Wd Gbd et
(manuf actured by Negam Kogyo Co., Ltd.) 5min nean particle dianeter were

bl ended tpgrihehew ifhany@tdyhd @8 N TheRnumed My ed bys Mt 5 Chei cal s
Inc., trademark Al matex) binder in a solvent conprising toluene and net hyl
ethyl ketOfse described in Example 1 were performed. The results are
given in Table 1.
As is understood from Table 1, becth of Examples 1 and
<: 2arefree fromunevenbrightness, achievesufficientbrightness,
and exhibit satisfactory characteristics as a backlight. By
contrast, Comparative Example 1 hasahigherdiffusereflectance
and thus suffers fromunevenbrightness, andComparative Example
2 fails to offer sufficiently high brightness.
Next, a description is given as to the case where the
reflector 1 is arranged so that the surface B of the substrate
10 of the reflecteor 1 is opposed to the light guiding plate
50 and the interval between the light guiding plate 50 and the
reflection layer 20 is controlled by the thickness of the
substrate 10 and the height of the protrusion.
EXAMPLE 3
As the protrusions, particles of acrylic resin
(manufactured by Negami Kogyo Co., Ltd.) 5 um in mean particle
diameter were blended together with an acrylic resin

(manufactured by Mitsui Chemicals Inc., trademark Almatex)

binder in a solvent comprising toluene and methyl ethyl ketone
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35 WD 02/ 48756 PCT/JP01/10965 in such a manner that the resulting solution

may contain 35 w %of solid nmatter and that the particles nmay account for

10 w%of the solid matter. Then, the resulting solution was applied to a

50-mthick PET filmto obtain a protrusion |ayer. Subse 3/54»%7109& t he
protrusi P YAP&S a 5-nmthick layer of zinc oxide was forHed as & |ight
transmtting oxide filmlayer by nmeans of DC magnetron sputtering using

zinc oxide (99.9% purity) doped with -0% of Al 203 as the target and 99. 5%

pure argon as the sputtering gas. Then, without taking the filmout from
the sputtering apparatus, a 200-nmthic'.k layer of silver was forned

simlarly & sushlayetahayer thytmehasresuDEinagaelutoion sy tesninginsBag 99. 9

% pure silver as the target and 99.5% pure argon as the sputtering gas.

Subsequentyys ¥ tauld bty el thetmeatpdromidenspuatepizng dpparat us, an
8-nmthick ayer of APC2% (an alloy containing 2 w% in total of Pd and Cu

With respge &9 fH: Wo3libomaRdeas amhahl oyheeiabbi€ihqysslovibhywas
contai ning silver by neans of DC magnetron sputtering using 99.9% pure

APC2% as t ngly 9 Y epar Cai L&Eingi8asiaghen,
wi t hout ta%l?pnig?ét%g:t?c ?I%o%?sﬁ?@%t he gggﬁf%t%eé?ﬁ% Iz%;%r a{:E{sl,gla S%Erllirrn t hi ck

zi nc oxi deshgyes 481101 BROLhasp FoPF@s £64 | M8, d Ay ar shymneanskof a PErmagnet ron
sputtering using zinc oxide (purity: 99. 99 doped with 2% of Al2Q3 as the

target ang a. 32:%04 pUlerakaen 28 4 mggﬁ%ﬁﬁé:ﬁ&& okide wasmobtakped the

desired reflector 1 as shown in Fig. ereafter, by setting a

150-di ametyey J 01 00" 3F1 §P SREGEErbASEHGt e M AAGing zinc oxide (99.9%
purity) doped with 2% of R1,0; as the target and 29.5% pure argen
as the sputtering gas. Then,'without taking the film out from
the sputtering apparatus, a 20C-nm thick layef of silver was
formed similarly as a silver layer by means of DC magnetron
sputtering using 99. 9% pure silver as the target and 99.5% pure
argon as the sputtering gas. Subsequently, without taking the
film out from the sputtering apparatus, an 8-nm thick layer
of APC2% {an alloy containing 2 wt% in total of Pd and Cu with
respect to Ag) was formed as an alloy metallic layer mainly
containing silver by means of DC magnetron sputtering using
95.9% pure APC2% as the target and 99.5% pure argen as the
sputtering gas. Then, without taking the film out from the
sputtering apparatus, & 5-nm thick zinc oxide layer was formed
as a protective layer by means of DC magnetron sputtering using
zinc oxide (purity: 99.9%) doped with 2% of A1,0: as the target
and a 99.5% pure argon as the sputtering gas. Thus was obtained
the desired reflector 1 as shown in Fig. 3. Thereafter, by

setting a 150-diameter integration sphere inside a HITACHI
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36 WD 02/ 48756 PCT/JP0O1 /10965 spectrophotoneter (Mdel U 3400), the tota
refl ectance and the diffuse reflectance of the reflector 1 were neasured at
a wavel T?th-Of 550 nmfromthe PET filmside to obtain ? #o%ql_ refl ect ance
was 9§y§&d”§5ﬁiffuse reflectance of 7.0% a diffusivit§ 817949 Moreover,
an average value for the height of the protrusion was found to be 3.3 m
and an average value for the maxi mumw dth thereof was found to be 4. 3 m
Further, 58 protrusions were found present in an area of 1 mm 2. The
reflector 1 subjected to the neasurenent was then placed in a thernostat
under cepstanbtphuitiotiettyr giddwdsUaBloted toe Hearad Aol aihrhaurassdinder a hot
hum d condition of 60 C and 90% Rh. After passage of 500 hours, the

refl ect bheldpasutakesioetthaceobsetve toEl satdace wdn myxag@oner ati on of
metal was observed, and the color remained white. On neasuring again the

total &efdwclangeh ar sthendi fidiseheefieet aRcei dy HPansadh a total
spectrophotoneter, a reflectance of 93.5%W0and a diffuse reflectance of

6. 9% weperobtabned waghaged,f zomitrhaswakyesecophakngd pLogr kLo the hot
hum d treatnent. The reflection sheet wdas then placed on one main surface

of the hightsguidingr pl.ake BOrbbadr!he RELAJd Ml s MPosrd H Jrhte 1 ght
guiding plate, to thereby obtain a sidelight type backlighting apparatus 2

h [ [ The IJ 0 d ' ' te, d
I e e R

measur enent s e made on br ght-out goi ng

sur face:o e ARR%A S (B! BHDELoALAI£obAE Jd Rl 4 05T g6 iRhcrs vel T as on

t he uneven rightnes
(: 58 protrusions were found present in an area of 1 mm®’. The

reflector 1 subjected to the measurement was then placed in
a thermostat under constant humidity, and was allowed to stand
for 500 hours under a hot humid condition of 60 °C and 90% RE.
After passage of 500 hours, the reflector 1 was taken out to
observe the surface, but nc agglomerationof metal was ocbserved,
and the color remained white. On measuring again the total
reflectance and the diffuse reflectance by means of
spectrophotometer, a reflectance of 93.5% and a diffuse
reflectance of 6.9% were obtained unchanged from the values
obtainedprior tothehot humidtreatment. Thereflectionsheet
was then placed on one main surface of the light guiding plate
so that the PET film is opposed to the light guiding plate,
to thereby obtain a sidelight type backlighting apparatus 2
as shown in Fig. 2. The light source &0 was turned on in this
state, and measurements were made on brightness at the center
of the light-ocutgoing surface of the apparatus obtainedalong

the front direction, as well as on the uneven brightness of
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37 WD 02/ 48756 PCT/JP01/10965 the planar 1ight source. The results are
shown in Table 2. Table 2 Reflector Backlight Total Diffuse reflectance(%
reflectance(% Protrusion Particles/ Generationof Total Hot hum d test Hot
hum d test height ()ra) mm? Lum nance uneven eval uation yéw@gﬁéﬁ\ Not
Appl i ed bYOREREEs a lied applied Ex 3 93.8 93.5 7.0 6.9 3. T None
Good Ex 4 92.3 92.2 12.3 12.4 2.0 69 2198 None Good Ex -5 92.6 92.7 10.1
10.2 3.1 53 2202 None Good COM 91.4 91.3 82.3 82.4 2200 1710 Cenerated Poor
EXAMPLE 4 As the protrusions, silica particles 3pm nnean part icle dianeter
were bl ended together with an acrylic resin binder, and a solution was
prepared byhaddilrgaa ddlgrentscconpe i silhg recldere aardsbbhyl iet Mdbletdne in
such a manner that the solution may contain 35 wt % of solid matter and the
particles accounting for 15 w% of the solid matter. The resulting solution
was applied to a 75-pmthick PET filmto obtain a protrusion |ayer.
Subsequent Ifgpni1a mefl ection | ayer 20 was prepared in conformty wth the
condi tion j

flector Backlight

. 7
measur enent s netgtEt T e panmer—Tstmtarrt o that—descriped in
Exanpl e 3 o Gbhaksicdihe rbokdiowdmng |, [ES1 [Perrictest Of gl I of keeteanceg|rofar 92. 3% a
di ffuse refl e@Ety ks test [Hot humid test . o 2 uneven evaluation
Not . Not ; height (um) {ed/m) brightness
applied Epplied applied Applied
Ex 3193.8 93.5 7.0 6.9 3.3 58 2211 None Goed
Ex 4(92.3 92.2 12.3 2.4 2.0 69 2188 None Good
Ex 5)92.6 92.7 10.1 0.2 3.3 33 2202 None Good
gzmg 91.4 91.3 82.3 B2.4 2200 1710 Generated Pcor

EXAMPLE 4

Astheprotrusions, silicaparticles3uminmeanparticle
diameter were blended together with an acrylic resin binder,
and a scolution was prepared by adding a solvent comprising
toluene andmethyl ethyl ketone in suchamanner that the solution
may contain 35 wt% of solid matter and the particles accounting
for 15 wt% of the so0lid matter. The resulting solution was
applied to a 75-pum thick PET £film to obtain a protrusion layer.
Subsequently, a reflection layer 20 was prepared in conformity o
with the condition of Example 3, whereby a reflector 1 was
obtained. Then, measurements were conducted in a manner
similar to that described in Example 3 to obtain the following
results: a total reflectance of 92.3%; a2 diffuse reflectance
of 12.3%; and a diffusivity of 13.3%. Moreover, an average
value for the height of the protrusion was found to be 2.0 um,
an average value for the maximum width thereof was found to

be 3.1 pm, and 69 particles were found present in an area of
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of 12.3% and a diffusivity of 13.3% Moreover, an average value for the
hei ght of the protrusion was found to be 2.0 pm an average val ue for the
nmaxi mum tzns.tﬁl(ﬁereof was found to be 3.1 pm and 69 part es were found
pr esent |n an area of 38 WO 02/48756 PCT/JPO 1/10"9( 5 MAREN, under
the conditions simlar to those described in Exanple 3, the reflection
sheet was allowed to stand for 500 hours in a high tenperature thernostat
under constant humidity, and the refl ectance was neasured again to obtain a
t ot al reflectance of 92.2% and a diffuse reflectance of 12.4% which

remai ned &l most (Hetangadier sinet hondaltiessobini Ted tar thbset Gethe ibeid hum d
treatnent. Furthernore, no aggloneration spots ascribed to the degradation
of silver imeExavpser \Bed.th@herefrI@‘dteiodirDrs}ﬂee/MaSJatsheml@hé@edoOBt@ﬂ%l RN
surface of the light guiding plate 50 so that the PET filmis opposed to
the |ight 50duinding plrate HHEh ansnodsSet Vad | SNs-Vee P effd mashh &« anpanner
simlar to those described in Exanple 3. The results are shown in Table 2.
EXAMPLE 5 hAmgalititi, onnviashpr epdledtanca WBBN®SaSirEd alyah, thabb=descr bed in
Exanpl e 3, except for using polystyrene parficles Cg min nmean particle

di aneter. tbhelresplécngnselaif ioon 2eas nappldigd ke @ AxRMA e PET 4ki | m (A)
to obtain a protrusion |ayer. Subsequently, on the protrusion |ayerf, a 5-nm

thick | ay@kcef>ghaitndiadendms uhehmed s £ 2ot k@Bt v 1 aNS Bk kiR Lpirdey film
| ayer by neans of DC magnetron sputtering using zinc oxi cT

to the hot humid treatment. Furthermore, no agglomeration

spots ascribed to the degradation of silver were observed. The

C

reflector 1 was then placed on one main surface of the ligh

o

gﬁiding plate 50 so that the PET film is opposed to the light
guiding plate 50, and observations were performed in a manner
similar to those described in Example 3. The results are shown
in Table 2.

EXAMPLE 5

A solution was prepared in a manner similar to that
described in Example 3, except for using polystyrene particles
5 um in mean particle diameter. The resulting solution was
applied to a 75-um thick PET film (B) to obtain a protrusion
layer. Subsequently, on the protrusion layer, a 5-nm thick
layer of zinc oxide was formed as z light transmitting oxide
film layer by means of DC magnetron sputtering using zinc oxide
(99.9% purity) doped with 2% of Al,;0; as the target and 99.5%
pure argon as the sputtering gas. Then, without taking the
film out from the sputtering apparatus, a 200-nm thick layer

of silver was formed similarly to provide a silver layer by
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(99.9% purity) doped with 2% of A1203 as the target and 99.5% pure argon as
the sputtering gas. Then, without taking the filmout fromthe sputtering
apparatus, a 200-nmthick layer of silver was formed simlarly to provide a
silver layer, Ry.. 39 WO 02/48756 PCT/JPOL/ 11INX" neans of Ber/jpgngbdson
sputtering Using 99.9% pure silver as the target and 99.5% pure argon as
the sputtering gas. Subsequently, without taking the filmout fromthe
sputtering apparatus, an 8-nmthick |ayer of APC2% (an alloy containing 2
w%in total of Pd and Cu with respect to Ag) was forned as an alloy
netallic layer nmainly containing silver by means of DC nmagnetron sputtering
usi ng 99. e Pus eoAPLRUMagnEREONaFgBEtenhdg 99s5ng, Par 8% aPgbn aslvee =s
sputtering gas. Then, without taking the filmout fromthe sputtering

appar at us, tlee Stangehi ekdz 986 S%orude kagen wss ther mpatdsrd e @sct i ve | ayer
by neans of DC nagnetron sputtering using titanium (purity: 99. 9% doped
wth 2% ofubde@Bentliyhewithnget @aidiray 8BeSf W puret drgonths sphetspuineri ng
gas. Then, the desired reflector 1 was obtained by adhering a 75-mthick
PET film (&piovaths,rehl @etmorhialyeray2X wift APEA% denydltopresstainadbesi ve
to formthe reflector 1. Thereafter, by setting a 150-dianmeter integration
sphere ins? de:%a ik TAGH1 ofpect naphOtonetlerrdvbael td- 3400y ast herhetiahs

refl ectance and the diffuse reflectance of the reflector 1 were neasured at

a wavel engih 1 Sp0Gnenall dm 1ge Pk fdlymceAk sSinderg A4 1deredyl heana ¢ 6t al
refl ectance of 92. 6% and a diffuse reflectance of 10.1%
DC magnetron sputtering using 99.9% pure APC2% as the target
and 99.5% pure argon as the sputteringgas. Then, withouttaking °
the film out from the sputtering apparatus, a 5-nm thick zinc
oxide layer was formed as a protective layer by means of DC
magnetron sputtering using titanium (purity: 99.9%) doped with
2% of A1,03 as the target and a 99. 5% pure argon as the sputtering
gas.
Then, the desired reflector 1 was cbtained by adhering
a 75-~um thick PET £ilm (B) to the reflection layer 20 with an
acrylic pressure adhesive to formthe reflector 1. Thereafter,
by setting a 150-diameter integration sphere inside a HITACHI °
spectrophotometer (Model U-3400), the total reflectance and
the diffuse reflectance of the reflector 1 were measured at
a wavelength of 550 nm from the PET £ilm (A) side. As a result,
a total reflectance of 82.6% and a diffuse reflectance of 10.1%
were obtainedwithadiffusivityof10.9%. Moreover, anaverage
value for the height of the protrusion was found to be 3.1 um,

an average value for the maximum width thereof was found to

be 4.4 um, and 53 particles were found present in an area of
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were obtained with a diffusivity of 10.9% Moreover, an average value for
the height of the protrusion was found to be 3.1 pm an average val ue for
t he maxi num wi dth thereof was found to be 4.4 pm and 53 particles were
found pr esemisg7Es an area of 40 WD 02/ 48756 PCT/ JP01/ 10965 dimimeved he
reflector 1 subjected to the neasurenent was then placed in a thernostat
under constant humdity, and was allowed to stand for 500 hours under a hot
hum d condition of 60 C and 90% RH. After passage of 500 hours, the
reflector 1 was taken out to observe the surface, but no aggl oneration of
nmetal was, observ and.th $o£gsr r.emai?ncgd white. On neasuring again the
u

d,
t ot al refljeé?%nce%aﬁdr?héeag? YRH SR AnCet By HRETE Prent was then

spect rophotoneter,, a reflectance qf 92. 7% and a diffuse reflectance_ of

10, 2% wier o DETET rHetE SISO UrehBRGEE G5 Ao Ty et SBESITRALIONEE Lo t he
hot hum d treatnent. The reflector 1 was then placed on one nmain surface of
the |ight %Ri%Faed pfat e2080hPhRaE BheePET kot mym)d icprshigdsad @b ¢heQ i ght
guiding plate, to thereby obtain a sidelight type backlighting apparatus 2
as shown i3 i YP? RE ThéqUsghPassiece c60°GAsh v wrhed o tef aater dt #8286  and
measurenments were nade on the brightness at ‘the center of the

| i ght - out god ¥R ST Bie T TR LRFpEH Bt 3RS obbai edsal engrathenfabme ta@ilr ect i on,
as well as on the uneven brightness of the planar |ight source. The results
are shown ¥&S PRSEEVEd, TENBARATP T ERARRINEAIIA reef | B8tT0R2 JuLEEY 89Edimed in a

manner simlar to that described in Exanple 3, except for preparing a
sol uti on ithewiadel reflectance and the diffuse reflectance by means of

spectrophotometer, a reflectance of 92.7% and a diffuse
c reflectance of 10.2% were obtained zlmost unchanged from the
valuesobtainedprior tothe hot humid treatment. Thereflector
1 was then placed on one main surface of the light guiding plate
so that the PET film (A) is opposed to the light guiding plate,
to thereby obtain a sidelight type backlighting apparatus 2
as shown in Fig. 2. The light source 60 was turned on in this
state, andmeasurements weremade onthe brightness at the center
of the light-outgoing surface of the apparatus obtained along
the front direction, as well as on the uneven brightness of
the planar light source. The results are shown in Table 2.
COMPARATIVE EXAMPLE 3
A reflector 1 was obtained in a manner similar to that
described in Example 3, except for preparing a sclution inwhich
the particles accounted for 42.0 wi% of the solid matter. ©On
measuring the reflectance, a total reflectance of 91.4% and

a diffuse reflectance of 82.3% were obtained with a diffusivity

of 90.0%. Moreover, 2000r above protrusions were foundpresent
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the particles accounted for 42.0 wt% of the solid matter. On neasuring the
reflectance, a total reflectance of 91.4% and a diffuse reflectance of

82. 3% were obtained with a diffusivity of 90.0% Mboreover, 200 or above

prot rusiap g/ ese found present 41 WO 02/48756 PCT/J PO Pporl@6meei n an area
of 1 mm2. Subsequently, a hot humid test was perfornmed wunder conditions
simlar to those described in Exanple 3, and the reflectance was neasured
again to obtain total reflectance of 91.3%and a diffuse reflectance of

82. 4% which remained unchanged. No spots ascribed to the aggl oneration of

silver were observed on,the surface. .-Thereafter, the reflector s set
on the | i HRETRAR ﬁ’§ JpF"Q%e SRS Rt aqhﬁﬁh‘ﬁfé}“{%e?ﬁaﬁas BSSCPFB‘E@ in

Exanple 3 to obtain si del jght type backlighting _apparatus. 2, and
obser vat | BPSCRETNEHRUGRE B ThE B G0 LRASF IS ReGrd: SFATRMS (B ARse | n
Exanple 3. The results are given in Table 2. As is understood from Table 2,
al | of Exbie|wesf 1R cuancand SnaRauy #@ederiont am e ThEPFRInEsS L caERNEFe
suf ficient brlght ness, and exhibit_ satisfactory characteristics as a
backl i ght 9£ Byl cd#t pBSt a dhipusat F@élﬂa%@% St - 4% hi yhéeh gempdaed
refl ectance and thus suffers from uneven brightness. Next, referring to Fig.
4, a descuipbanpieds gi9edr@ss ascnihed dsethherecl bmeretisst @f Eilweizch is
obtained by formng a reflection |ayer 20 on a film 90 havi ng di spersed
therein wareiddssrved car Fhagotrfare haffheneastefraceh® nifidetesfl wétsor 1 is
opposed to the light guiding plate 50, and the interval
set on the light guiding plate 50 in a similar manner to that
described in Example 3 to obtain a sidelight type backlighting o
apparatus 2, and observations were conducted thereon under
conditions similar to those inExample 3. The results aregiven
in Table 2.
As is understood from Table 2, all of Examples 3, 4,
and 5 are free from uneven brightness, achieve sufficient
brightness, and exhibit satisfactory characteristics as a
backlight. By contrast, Comparative Example 3 has a higher
diffuse reflectance and thus suffers from uneven brightness.
Next, referring to Fig. 4, a description is given as o
to the case where the reflector 1, which is obtained by forming
a reflection layer 20 on a film 90 having dispersed therein
particles, is arranged so that the surface B of the reflector
1l is opposed tec the light guiding plate 50, and the interval
between the light guiding plate 50 and the reflection layer
20 is controlled by the thickness of the substrate 10 and the
height of the protrusion.

EXAMPLE 6



between the light guiding plate 50 and the reflection layer 20 is
controlled by the thickness of the substrate 10 and the height of the
protrugj MPLE 6 42 WD 02/48756 PCT/J PO 1 /10965 s thick PET
film (ﬁ%@?ﬁaﬁ?&\t otal light transmttance of 88.0% at a %@’éﬁ@ngﬁ‘ﬁ of 550
rim containing dispersed therein acrylic resin particles (having a
refractive index of 1.49) 2 min nean particle dianeter in such a manner
that the cloud value thereof be 2.5% a 5-nmthick layer of zinc oxide was
formed by neans of DC magnetron sputtering using zinc oxide (99.9% purity)
doped with 2% 06nA2208-as théckaPg@t £Clandh89i6% putetalganghs t he
sputtering gas, whereby a base |ayer was fornmed. Then, w thout taking the
filmouttfzoemitbanspudf &8 fif @par veveleaglBOoAint S himok) |coydraiofirsi | ver was
formed simlarly by neans of DC magnetron sputtering using 99. 9% pure
silver adisperseddetemmic 90rBY pures lar gantasl & he repuitrtcpa inedf ragasi ve
Subsequently, without taking the filmout fromthe sputtering apparatus, an
8- nm t hi tkdéayel 1af4 SAPC2% (lanmakhoyar €061 &idi 43¢ Ze Mitr shBhtOt@inafr Pd and Cu
with respect to Ag) was forned by neans of DC magnetron sputtering using
99. 9% putlea € ARC2H asdt el tarigedt rentl 199. 598% put &-atgdhiask tlheyeapuif eri ng
gas. Then, without taking the filmout fromthe sputtering apparatus, a
5-nm t hi gknioxd dexwde fayesd asndaisred by magars roh HeutegRehEasigputtering
using zinc oxide (purity: 99.9% doped with 2% of Al1203 as the target and a

99. 5% puf £nAr@oas AN putt €l Ngoped with 2% of Al,0; as the target

and 99.5% pure argon as the sputtering gas, whereby a base layer

C was formed. Then, without taking the film out from the
sputtering apparatus, a 200-nm thick layer of silver was formed
similarly by means of DC magnetron sputtering using £9.9% pure
silver as the target and 99.5% pure argon as the sputtering
gas. Subseguently, without taking the film out from the
sputtering apparatus, an 8-nm thick layer of APC2% (an alloy
containing 2 wt% in total of Pd and Cu with respect to Ag) was
formed by means of DC magnetron sputtering using 99.9% pure
APC2% as the target and 99.5% pure argon as the sputtering gas.
Then, without taking the filmout fromthe sputtering apparatus,
a 5-nmthick zincoxide layer was formed by means of DC magnetron
sputtering using zinc oxide (purity: 99.9%) doped with 2% of
Al1,0; as the target and a 99.5% pure argon as the sputtering
gas, whereby a protective layer was formed. Thus was obtained
a reflector 1 obtained by forming the reflection layer 20 on

the polymer £i1m 90 having dispersed thereinparticles, as shown

in Fig. 4. Thereafter, by setting a 150~diameter integration
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gas, whereby a protective |layer was fornmed. Thus was obtained a reflector 1
obtained by formng the reflection |ayer 20 on the polyner film 90 having
di spersed therein particles, as shown in Fig. 4. Thereafter, by setting a
150- di anmetgy \i-g9r ation 43 WO 02/48756 PCT/JP01/ 10965 sphenfohAfdsde a

H TACH spectrophotonmeter (Mddel U 3400), the total reflectance and the
diffuse reflectance of the reflector 1 were neasured at a wavel ength of 550
nmfromthe PET film side. As a result, a total reflectance of 93.5% and a
diffuse reflectance of 5.6% were obtained with a diffusivity of. 6.0%

Mor eover; an average value for the height of the protrusion was found to be

1. 1 m an speeagevaide F ST InarertrrRhatAmet Rer BdFdehd 1AMY t Shige 1.8
m and 40 protrusions were found present in an area of 1 mi . The
refl ector 1teublesiflecoanpe anmpiser dhehessas ftleat apiceced the aefRechest at
under constant humdity, and was allowed to stand for 500 hours under a hot
hum d conditiearefmé@sCrand ag0% REvelfengthpadsagé ofn 5@Omhsbes PETt He lgheet
was taken out to observe the surface, but no aggloneration of netal was
observed, asikéhe Adlaoreserdi,nedtovhl t:f G rmasunifng3 agliand kedtidtfalse
refl ectance and the diffuse reflectance by neans of spectrophotoneter, a
refl ect ancerefle88a8%eand 2. o% ffarse abdfdiectandcehod & 5% sver et piot@ien®d .al nost
unchanged fromthe values obtained prior to the hot humd treatnent. The
refl ector IMyesotben phaceerageorwalma fosuthacheightt bé khghprguirdisigmpl at e
50 so that the PET filmis opposed to the Iight guiding plate 50, to
thereby obt@is fosddedd @ 1.1 pum, an average value for the maximum width
thereof was found to be 1.8 um, and 40 protrusions were found °
present in an area of 1 mm°. The reflector 1 subjected to the
measurement was then placed in a2 thermostat under constant
humidity, and was allowed to stand for 500 hours under a hot
humid condition of 60 °C and 90% RH. After passage of 500 hours,
the sheet was taken out to observe the surface, but no
agglomeration of metal was observed, and the color remained
white. Onmeasuringagainthetotal reflectanceandthediffuse
reflectance by means of spectrophotometer, a2 reflectance of
93.3% and a diffuse reflectance of 5.5% were obtained almost o
unchanged from the values obtained prior to the hot humid
treatment. The reflector 1 was then placed on one main surface
of the light guiding plate 50 so that the PET film is opposed
to the light guiding plate 50, to thereby obtain a sidelight
type backlighting apparatus 2 as shown in Fig. 2. The light
source 60 was turned on in this state, and measurements were

made on the brightness at the center of the light-outgoing

surface of the apparatus obtained along the front direction,
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type backlighting apparatus 2 as shown in Fig. 2. The light source 60 was
turned on in this state, and neasurenents were nmade on the brightness at

t he cent | i ght-outgoing surface of the apparatu [ ne aI ong

t he fronﬁ"}aﬂi%%ﬁ?o 44 r \\D 02/ 48756 PCT/ JP01/1090 as \,\EF?BE% lé'ﬁ

uneven bri ght ness of the planar light source. The results are shomn |n
Table 3. Table 3 Reflector Backlight Total D ffuse reflectance(%
reflectance(% protrusion Particles/ Lum nance CGeneration Total Hot humd
test Hot hum d test height((un) nm (cd/ma) of uneven eval uati on Not
Applied |ied widtl AsPbnethdringivenessightness kifethe PLahad315988. Sowbrde 5.5 1.1
40 2215 None Good F X-7 92.6 92.8 6.8 6.5 1.8 60 2233 None Good "P 91.8
91.7 82.8 BReb6res028G BAR? sGener diredaPder 3.Ex 4 EXAMPLE 7 A reflector 1 was
formed by followi ng the process described in Exanple 6, except for using a
70-pmthick PET film (having a total light transmttance of 86.8% at a
wavel ength of 550 nm) containing dispersed therein fine silica particles

(having a TebLacBi ve index of 1.52) 3 ,umin nean particle dianeter, in
such a manper—that the cloudvalue of - the filmbe 4 6% The
Reflector Backlight
Total Diffuse
reflectance (%) {reflectance(%) : . . Generation |Total
P 4
Hot humid test |[Hot humid test r?trus:l.on Pa;: tictes/ Lum:.nza.n ce . of uneven levaluaticn
5 height (um} |mm {cd/m’) .
ot noplied Not Applied brightness
applied P gpplied|™
Ex 6193.5 83.3 5.6 5.5 1.1 4 2215 Nong Good
Ex 7192.6 52.8 6.8 6.5 1.8 60 2233 None Good
g}.om;; 21.8 91.7 82.9 82.6 - 2200 1702 Generated |Poor
EXAMPLE 7

A reflector 1 was formed by following the procéss
described in Example 6, except for using a 70-pm thick PET film
(having a total light transmittance of 86.8% at a wavelength
of 550 nm) containing dispersed therein fine silica particles
(havingarefractiveindexof 1.52) 3uminmeanparticlediameter,
in such a manner that the cloud value of the film be 4.6%. The
reflector 1 thus obtained was subjected to measurements of

C reflectance in conformity with the condition of Example 6 to
obtain a total reflectance of 92.6% and a diffuse reflectance
of 6.8%, withadiffusivityof 7.3%. Moreocver, an average value
for the height of the protrusion was found to be 1.8 um, an
average value for the maximum width thereof was found to be
2.6 pm, and 60 particles were found present in an area of 1

2

mm*. Then, under the conditions similar to those described in

Example 6, the reflecticn sheet was allowed to stand for 500
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reflector 1 thus obtained was subjected to neasurenents of C reflectance in
conformty with the condition of Exanple 6 to obtain a total reflectance of
92.6% and a diffuse reflectance of 6.8% wth a diffusivity of 7.3%

Mor eover, vag odyee@ge value for the height of the protrusi poTwesi®and to be
1.8 pm an average value for the maxi mumw dth thereof was found to be 2.6
pm and 60 particles were found present in an area of 1 nun 2 Then, under
the conditions simlar to those described in Exanple 6, the reflection
sheet was allowed to stand for 500 45 WD 02/48756 PCT/JP0O1/ 10965 hours in

a high tenperature ther tat under nstant humdity, nd .t he ref.l ectance
was neasuregoﬁﬁﬁijﬁl 2 g?ﬂpgr?gflﬁﬁ%?ﬂﬁmoesﬁn@ég%ﬁ %Q?S orh%guﬂlalfcfyme
refl ectance of 6,5% \gqi ch renmai ned al nost unchanggglogom t he val ues

obt ai ned prf8f FBe FREIRGTANGH o S5aRered BGRtRe &1 ygtohdrati on
spots ascribed to the %ggéfd@}i on, of silver were observed, TE% reflector 1
i T sUf

was then pl ABE4SERBRE Rk 2ofLt Hest it e GRS @ TplPat e 5576 hat
the PET filmis opposed to the li ght gui ding plate 50, and observations
vere perfor AEBBALRCE ARRREL UECHAPERYt STPRoLRE dE3ERE D FRALERENPEE O thhe
results are shown _in Table 3. COVPARATI VE EXAMPLE 4 A_reflector 1 was
formed i n cEReJIH BYMAid RTERETEDRI t FRRENeHBRESR i Fed2PE Ll ERERSIE B §8OHF a
50-mthick PET film(having a total light transmttance of 83.0% at a
wavel engt h 8fcebbednip &bt sedirrgadiiope ofedittNereWs tENOLSHE ¢fr t iB1%s used
in

reflector 1 was then placed on one main surface of the light

guiding plate 50 so that the PET film is opposed to the light °

guiding plate 50, and observations were performed in a manner

similar to those described in Example 6. The results are shown

in Takle 3.

COMPARATIVE EXAMPLE 4
Areflectorlwasformedinconformitywiththeconditions

described in Example 6 using a 50-um thick PET £ilm (having

a total light transmittance of 83.0% at a wavelength of 550

nm) containing dispersed therein the same particles used in

Example 6, in such a manner that the cloud value of the film °

be 75.0%. As a result of measuring the reflectance of the

reflector 1 formed in conformity with the conditions of Example

6, a total reflectance of 91.8% and a diffuse reflectance of

82.8% were obtained with a diffusivity of 90.2%. Moreover,

200 or above of particles were found present in an area of 1

mm?. Then, after performing the hot humid test similar to that

described in Example 6, the reflectance was measured again to

obtain a total reflectance of 91.7% and a diffuse reflectance

46



Exanmple 6, in such a manner that the cloud value of the film be 75.0% As a
result of nmeasuring the reflectance of the reflector 1 formed in conformty
wi th theveongdiztd ons of Exanple 6, a total reflectance ofcBirdMmenad a

di ffuse reflectance of 82.8% were obtained with a diffusivity of 90.2%

Mor eover, 200 or above of particles were found present in an area of 1 mm
2. Then, after performng the hot humd test simlar to that described in
Exanpl e 6, the reflectance was neasured again to obtain a total reflectance
of 91.7% and g g;ff%ﬁgcreflecgan e_,46 .02/48756 PCT/JPOI /10965 of 82.6%
whi ch ren®f ngd- &F ¥t *GRcRaRgalcHr SATPRE VAFURRISOLEEPRel! Fr V6L Y65 t he hot
hum d treat pent.  Furtherpor o . | pper ati on spots_ ascribed to the
degradati%lﬁg%“ngglgjé?oﬁegg g%%&?vgg.ﬂ“ﬁe?’é%tﬁ%eﬂtpt hé PeMEBTe 4 Mais set on
the |ight ggl di ng&pl ate 50 in a_ganner girrilar to that in Exanple 6 to '
obtai n a FHCPTGhE *t GPSRUCKPPGREPRY dpparaAtar 3ratiem of BbsErvaNtEhs
siinilartothose in EX |l e 6 were conducted thereon. The results are given
in Tabl e @°SRAEVEE- y Q@%’belf'r %qﬁﬁ@%cﬁ%tlh w3 BemATesE ahtIhYare free
from uneven brightness,_achieve sufficient brightness, and exhibit

sat i sf act PryLRArRLE 8?21 iids PFREACRINGAEY BY thaht rasicamphpal 4P ve
Exanpl e 4 has _a higher_diffuse reflectance and thus suffers from uneven

bri ght nes@otaEnrta féfetiphy F¥PE Backlighfénsgrappaoatis givehh@s, to the
case where the reflector 1, which is obtained by formng a reflection |ayer
20 on a Sg@g@xg@@lg@sgﬁ@l@ﬁéﬁgﬁﬁp@@ﬁgExample6wereconductedthereon.

C

The results are given in Table 3.

As is understood from Table 3, both of Examples ¢ and
7 are free fromunevenbrightness, achieve sufficient brightness,
and exhibit satisfactory characteristics as a backlight. By
contrast, ComparativeExample 4 hasahicgherdiffusereflectance
and thus suffers from uneven brightness.

Next, referring to Fig. 5, a description is given as
to the case where the reflector 1, which is obtained by forming
a reflection layer 20 on a substrate 10 and then applying
particles thereto, is arranged so that the surface A of the
reflector 1 is opposed to the light guiding plate 50, and the '
interval between the light guiding plate 50 and the reflection
layer 20 is controlled by the height of the protrusion.

EXAMPLE 8

On the surface A of a 188-um thick PET film, a 5-nm thick
layer of zinc oxide was formedbymeans of DCmagnetron sputtering
using zinc oxide (99.9% purity) doped with 2% of Al;0; as the

target and 99.5% pure argon as the sputtering gas, whereby a
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particles thereto, is arranged so that the surface A of the Creflector 1 is
opposed to the light guiding plate 50, and the interval between the |ight
guiding plate 50 and the reflection layer 20 is controlled by the height of
t he prot nigi9Ik7s¢ EXAMPLE 8 On the surface A of a 188-pmtlpcakipPERNEi | m a
5-nmthick |ayer of zinc oxide was fornmed by neans of DCmragnetron
sputtering wusing zinc oxide (99.9% purity) doped with 2% of A1203 as the
target and 99.5% pure argon as the sputtering gas, whereby a 47 WD 02/ 487%6
PCT/ JPO1 /10965 base |ayer was forned. Then, w thout taking the film out

from the sputtering apparatus, a.l150-nmthick | ayer of silver was__forned
simlarly Egsﬁﬁaﬂﬁegf‘”%%ﬁﬁﬁlﬁgﬁ oﬂﬁ‘éﬁut"{%&}?%‘@t G?iiﬁélg%{‘e&%l%&lu& 5FPPer as
the target and 99, 5% pure_ argon as the utterin as. Subsequently,

wi thout ¢ akERGSERECFFERPOBRPTF BRRENe? SPUTRRI T TadParR 68, SAIESAnERI ck

| ayer of zinc oxide was formed as a protective |ayer b% nmeans of Dg

magnet ron SPEREESIFY LA HEPY ST DR &6 RGRAG 5T 58USSFTABESE Mg R229F of
Al238 as the target and a 99.5% pure argon as the sputtering gas to provide
a reflect PBAEI en@s Hpiargset Wédr?@o%’ijléjl?éﬁérgé)@r?? it@epwfg EPESTI0 wmin
mean particle diameter were blended in an acrylic resin binder at an anount
of 6. 5 wt9@sandSubseruenbhywa¥iphephr Eakppcagiengila e8kvéereTcERST i si ng

t ol uene and nethyl ethyl ketone in such a manner that the sol ution may

contai n 24speYs et isglanParates . & STHa thiek Lengred wineaxids wamfreacto the

thus formed sputtered ‘
as a protective layer by means of DC magnetron sputtering using

zinc oxide (purity: 99.95%) doped with 2% of Al,0; as the target o
and a 99.5% pure argon as the sputtering gas to provide a
reflection layer 20.

Then, a2s the protrusions, acrylic particles 30 um in
mean particle diameter were blended in an acrylic resin bindex
at an amount of 6.5 wt%, and a solution was prepared by adding
a solvent comprising toluene and met.hyl ethyl ketone in such
a mahner that the solution may contain 24 wt% of solid matter.
Theresu;tingsolutionwasappliadtothethusformedsputtered
surface at a wet coverage of 15 g/m? to obtain protrusions on °
the surface A side. On cbserving the protrusions under a
microscope, l2particles were confirmed tobe present per square
millimeter area of the film.

Subsequently, acrylicparticles 1.5 pminmean particle
diameter were blended in an acrylic resin binder at an amount
of 1.5 wt%, and a solution was prepared by adding a solvent
comprising toluene and methyl ethyl ketone in such a manner

that the solution may contain 15 wt% of solid matter. The
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surface at a wet coverage of 15 g/nR to obtain protrusions on the surface A
side. On observing the protrusions under a mcroscope, 12 particles were

confirmgey by pPresent per square mllinmeter area of tRerfibdifvwocs
Subsequently, acrylic particles 1.5min nean particle dianeter were bl ended

in an acrylic resin binder at an ambunt of 1.5 wt% and a sol ution was
prepared by adding a solvent conprising toluene and nethyl ethyl ketone in
such a manner that the solution may contain 15 wt % of solid matter. The 48
WO 02/ 48756 PCT/JP01/10965 resulting solution was applied to a PET filmto
obtain pFotrhstBAsSBAUERETS ¥RFadPPBIeFh e Ra8EELEaiRelcachEsiifed refl ector
1 as showmn in Fig. 5. Thereafter, by setting a 150-di aneter integration
sphere i RRTHeraS FPTFACAR $péc5idiReeoRet Shusvsasl obtaaney, at Hesirstal

refl ectance_and the_diffuse reflectance of the reflector 1 were neasured at
a wavel enfRhleft8501npA FhOYt B@ Fddal Pi.c | ayer side (surface A side) . As
aresult, atotal reflectance of 95.2%and a diffuse reflectance of 5.2%
wer e obt ai ned wi Thergaditefusivy tSetdfing a 3%0-Nbemeter, ianegretage val ue for
the height of the protrusion was found to be 26.8 m an average value for
t he maxi ntphew timaivee ol IRAS Il osipric t ooieo BMuet ammy(Madd 120-39201 j dlres each 15
to 35 min height and 20 to 40 min maxi num w dth were found present in an
area of 1tomel rEfd aafdreet agnd theulljidetsedr ¢ 0l ¢ dmameasdr ehente Mdascttdien pl aced
in a thernostat under constant humdity, and was allowed to stand for 500
hour s 1 were measured at a wavelength of 550 nm from the metallic

layer side (surface A side). As a result, a total reflectance
C of 25.2% and a diffuse reflectance of 5.2% were obtained with
adiffusivityof 5.5%. Moreover, anaveragevalue focrtheheight
of the protrusion was found to be 26.8 um, an averags value
for the maximum width thereof was found to be 30.1 um, and 20
particles each 15 to 35 um in height and 20 to 40 pm in maximum
width were found present in an arez of 1 mm?. The reflector
1 subjected to the measurement was then placed in a thermostat
under constant humidity, and was allowed to stand for 500 hours
under a hot humid condition of 60 °C and 90% RH. After passage
0of 500 hours, thereflectorlwastakenout toobserve thesurface,
but no generatiocon of pinholes attributed to the agglomeration
of metal was observed. Onmeasuringagainthe total reflectance
and the diffuse reflectance by means of spectrophotometer, a
reflectance of 95.1% and a diffuse reflectance of 5.3% were
obtained almost unchanged from the values obtained prior to
the hot humid treatment. The reflector 1 was then placed on

onemainsurface of thelight guidingplate 50 sothat themetallic
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C under a hot hum d condition of 60 C and 90% RH. After passage of 500
hours, the reflector 1 was taken out to observe the surface, but no
generation of pinholes attributed to the aggloneration of nmetal was

obser vego (&aggasuri ng again the total refl ectance andpCharpdi/idagse

refl ectance by nmeans of spectrophotoneter, a reflectance of 95 1% and a
diffuse reflectance of 5. 3% were obtained al nost unchanged fromthe val ues
obtained prior to the hot humd treatnent. The reflector 1 was then placed
on one main surface of the |ight gui di ng pI ate 50 so that the netallic 49

qui oI ng WEACE BBEEE They by obt &l Te S G SuE LyRE b aORLr ot Fug Tppar ot

guiding p £o there y obt ai ng appar at us

2 as sho ’c“ Flllgregg JbEa1h _'Scﬁ)eL!f C@@%@%%EH TEQh?EpheaP%Qﬁt%t% te, and

measur emeént S"Wer € nade on brlg ness Cen er o ou 90|ng
ineven bPi it RBEET 17 3gied st F4Pn GdE apprTEd £) ‘?%%eﬁﬁusesﬁ a%e& et lector
Tabl e & BERPOSEOT “BadhEl GRS TOaI S MATSeRFEP| BB RRLELS]oPEl B0t it &)
comer ot 91 Jokeh < RS UBLO P 8o Lest ot P LS, ey

along the front direction, as well as on uneven brightness in

a2 case strain was applied to the thus placed reflector 1 by

pressing with fingers thereto. The results are shown in Table °
4,
Table 4
Reflector |Backlight
Total Diffuse
reflectance (3) |reflectance (%) - : . . Generation [Total
Hot humid test |Hot humid test :_?tizs:l.on ;:g:t:.cles/ Iz'féu/‘n;a;"ce of uneven jevaluation
Not Applied Net aoplied eight {pm) = brightness
applied pp_le applied 2P
BX B195.2 95.1 5.8 5.9 26.8 12 228% None Good
Ex 9[94.6 94.5 6.8 6.9 26.2 11 2280 None Good
EXAMPLE 9
Acrylic particles 1.5 pm in mean particle diameter were °

blended in an acrylic resin binder, and a solution was prepared
by adding a sclvent comprising toluene and methyl ethyl ketcne
in such a manner that the solution may contain 35 wt% of solid
matterwithparticlesaccountingfor2.0wt%of thesolidmatter.
The resulting solutionwas applied toa surface of a 188 um-thick
PET film to obtain a protrusion layer. Then, on the protrusion
layer thus obtained, a2 10-nm thick layer of titanium was formed

by means of DC magnetron sputtering using 99.9% pure titanium
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Not Applied Not Applied brightness applied applied Ex 8 95.2 95.1 5.8 5.9
26.8 12 2289 None Good Ex 9 94.6 94.5 6.8 6.9 IN 11 2280 None Good EXAMPLE

9 AcryioqpRadskicles 1. 5 pmin nean particle dianeter wefgpofloegded in an
acrylic resin binder, and a solution was prepared by adding a sol vent

conprising toluene and nethyl ethyl ketone in such a manner that the
solution may contain 35 wt% of solid matter with particles accounting for
2. 0 ww%of the solidmtter. The resulting solution was applied to a

surf ace of 0 199 LRicle RS, ILLTGL SOLALYABLOLEUSIAN Layer,, Then, on

t he protrusion ayer thus obtal ned, rTanfum was

f d b f I [ 99, 99 [ [ 50 WO

021 45756 PETEIRGHTodes ST 1 avst i t6dts okony ot aP ghnLis ot
tteri A . b | f ed. T i thout taki th

71 outt T Gt RS BOF LR TR aPAIar & L 8-RB0L KR Hevie™ Byer - OF &1 | ver was

f d simlarly .by. f._ _DC tteri [ 99. 9%

i ver 357 FOTTARGH GhOC b8 BOABArE GF GOmEE T HEL " SBHELERLAG BT OThen.

wi t hout taking the filmout fromthe sputteri apparatus, a 5-pmthick
o o et & TR SNt g Ta et SR P achlbe Atfht BeL DR | nyer by

means of DC C magnetron sputtering using zinc oxide (purity:. 99,99 doped
Wi th 5% FATH TS t h 'gé‘iltg}?ﬂ‘% 158 Eh?efé}@oﬂués%/?ﬁ@ t3futtering
gas 10 %rp%\fl:it%eri%gr %fgpeacgagt%ns ,l %y%tn%nothlg}e{rlegetrero’f zinc oxide doped

with gallium was formed as a protective layer by means of DC
C magnetron sputtering using zinc coxide {purity: 99.9%) doped
with 5% of gallium és the target and a 99.5% pure argon as the
sputtering gas to provide a reflection layer 20. Thereafter,
light transmitting protrusions and a smoothed layer 40 were
formed in conformity with the condition of Example 8 to cbtain
a reflector 1 as shown in Fig. 6 in which the particles 30 are
further applied to the protrusion layer 100.

Thereafter, by setting a 150-diameter integration
sphere inside a HITACHI spectrophotometer (Model U-3400}, the
total reflectance and the diffuse reflectance of the reflector
1 were measured at a wavelength of 550 nm from the metallic
layer side (surface B side)}. BAs a result, a total reflectance
of 94.6% and a diffuse reflectance of 6.8% were obtained with
adiffusivityof7.2%. Moreover, anaveragevalue fortheheight
of the protrusion was found to be 26.2 um, an average value

for the maximum width thereof was found to be 30.4 um, and 20

particles each 15 to 35 um in height and 20 to 40 pm in maximum

51



light transmtting protrusions and a snoothed |ayer 40 were forned in
conformty with the condition of Exanple 8 to obtain a reflector 1 as shown
in Fig. 6 in which the particles 30 are further applied to the protrusion

|l ayer 1Q@Q joJfaes,eafter, by setting a 150-di ameter integrapeegposipher e i nside
a H TACH spectrophotoneter (Mdel U 3400), the total reflectance and the
diffuse reflectance of the reflector 1 were neasured at a wavel ength of 550
nmfromthe netallic |ayer side (surface A side) . As aresult, a total
refl ectance of 94.6% and a diffuse reflectance of 6.8% were obtai ned with
a diffusivi of 7.2% reover,. an avera val ue for e hei of the
prot r usi 8?11%%‘5 d@%‘%@%?%ﬂ]n an 3\?%%82 gaﬁmﬂe 1512} < the ?(‘r?mm wi dt h
t her eof to _be 30.4 and rtlcl ch_15 to 35 pmin hei ght
and 20 t\gaﬁﬁg C%%%Pn‘iﬁﬁ Hﬁ %8‘7%8 %/i’i‘lﬁ BHERF R h were

f ound present in an area of 2 The r flector 1ls ec to the
measur eneHtASEECPRERTS EE]@adi"Eyaatnr‘FeY’%ét oWehHErS ci#é’rﬁgﬁarﬁ?ﬁ‘?i/, and
was allowed to stand for 500 hours under a hot humid condition of 60 C and
90% RH. Amdgr éa%@‘éd’émjfﬂl WIS ens 0L 14 °F e 806 R - nelt Eak R BIE 0
observe the surface, but no generation of pinholes attributed to the

aggl omer &5 90 heprFetHie nas! 6%E@F\}é‘ﬁis R PRAYHCORP IREY B thResS Y Bt afeS

refl ectance and the diffuse reflectance by nmeans of spectrophotoneter, a
refl ect ard &P Qﬁnﬁ%ﬁléﬁﬁnao@iH-fo%CélerSe\aF*éﬁéHe@do?O 6T PRAREONSR B ed al nost

unchanged fromthe val ues obtained prior to the hot humd treatnment. The
refl ect orrfinggal vasrleervadt hdnmeasuringagain the total reflectance

and the diffuse reflectance by means of spectrophotometer, a °
reflectance of 94.5% and a diffuse reflectance of 6.9% were
obtained almost unchanged from the values obtained prior to
the hot humid treatment. The reflector 1 was then set in the
light guiding plate 50 in conformity with the condition of
Example 8. The resulting light source 60 was turned on in this
state, andmeasurements weremade on thebrightness at the center
of the light-outgecing surface of the apparatus obtained along
the front direction, as well as on uneven brightness in the
casestrainwasappliedtothethusplacedreflector 1bypressing °
with fingers thereto. The results are shown in Table 4.

As is understood from Table 4, both of Examples 8 and
Sare free fromunevenbrightness, achieve sufficient brightness,
and exhibit satisfactory characteristics as a backlight.

Next, a description is given as to the case where the
substrate 10 is made of amaterial other than PET, the reflector
1 is arranged so that the surface A of the reflector 1 is opposed

to the light guiding plate 50, and the interval between the

Ln
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i ght guiding plate 50 in conformty with the condition of Exanple 8. The
resulting light source 60 was turned on in this state, and neasurenents
were nagg (9Ngishe brightness at the center of the |ight peylgpiN@esurface of
t he apparatus obtained along the front direction, as well as on uneven
brightness in the case strain was applied to the thus placed reflector 1 by
pressing wth fingers thereto. The results are shown in Table 4. As is
understood from Table 4, both of Exanples 8 and 9 are freefrom uneven

bri ght ness,_,achi eve suf,fici ri.ghtness,, .and _exhibit. satisfactory

char act eri-Sti-ca 520 B&@%%i%ﬂ%pgl@%?egfﬁggﬁ? gLFiY&? i $%ﬂ§5855'8dt he case
wher e thg gglbs%lrat 5{_104' $ made of a_.material other than PET, the reflector
1is arrRNg&desEStRAE Ofe LS PEOETRSE he reflector 1 is opposed to the
l'i ght guiding plate S"%g aond the interval between the 52 WD 02/18756

PCT/ JPO1/ 10965 ES#%? i'ding plate 50 and the reflection layer 20 is
controlled by the height of the protrusion. EXAMPLE 10 A reflector 1 was
construct ed basPcERIILTHOT he 3SR Harered kas 16 Basptds15ans@apRerhat , in
the former, a 100-mthick polycarbonate filmis enployed instead of a PET
film Thas Aef EEerRAce lof eREPEcENREL okn1thasiQuEner asa uheOermbERghkness
occurring in a sidelight type backlighting apparatus 2 in which C the

ref | ect oPC1YFaroenatiad idfs sy 8BPARYSEhANSEs8RAy & 8n FEds fiildn- willt® be shown

in Table 5 below. Table 5 .
reflectance of the reflector 1, as well as uneven brightness

occurring in a sidelight type backlighting apparatus 2 in which
C the reflector 1 is set, was observed and the observation results

will be shown in Table 5 below.

Table 5
Reflector Backlight
Total Diffuse
reflectance (%) |reflectance (%) . , . Generation |Total
Hot humid test |[Hot humid test Pr9trus:.on Paftlcj'ES/ Lum.l.nz,ance of uneven levaluation
Not Not height {m) o fed/m') brightness
applied Applied applied Applied

Ex 10(95.5 95.3 5.8 5.8 26.0 21 2250 None Good

Ex 11)95.7 95.3 5.9 6.0 26.3 22 2284 {Hemie) Good

EXAMPLE 11
C A reflector 1 was constructed basically in the same manner

as in Example 1, except that, in the former, a 2.5-mm thick
toughened glass plate is employed instead of a PET film. The
reflectance of the reflector 1, as well as uneven brightness
occurring in a sidelight type backlighting apparatus 2 in which
the reflector 1 is set, was observed and the observation results
will be shown in Table 5 above.

As is understood from Table 5, both of Examples 10 and
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Ref |l ector Backlight Total Diffuse relectance(% reflectance (3) CGeneration
Total Protrusion Particles/ Lum nance Hot humd test Hot hum d test height
(m ma'- (cd/m) of uneven evaluation Not Applied Not Applied brightness
applied a\bg%giﬁzglo 95.5 95.3 5.8 15.8 26.0 21 2250 None GaedspolRfiookd 95.7
95.3 5.9 6. é.B 22 2289 (None) Good EXAMPLE 11 A reflector 1 was
constructed basically in the sanme manner as in Exanple 1, except that, in
the former, a 2.5-mmthick toughened glass plate is enployed instead of a
PET film The ‘reflectance of the reflector 1, as well as uneven brightness
occurring in_a sidelight_ type backlighting apparatus 2 in which the
reflector 1+tsa&et Iofss e Eh ?h%hg%%ggva§¢%%ﬁV%s%VEglc F be shown
in Table 5 above. As is understood from Table 5, both of Exanples 10 and 53
WO 02/ 48756LPEFRIPEESIOFES SnHEt f Pkl 3Rt eReverr TR FHRF h854CS adfi Bve -
sufficient _brightness, and exhibit satisfactory characteristics as a
backl i ght. ¥PBEXilAgEM-i on may be enbodied in other specific forms without
departing fromthe spirit or essential characterjstics thereof. The present
enbodi ment's are t h&Mer ¢& SFG-IRn SGs PeerBROTRed] In iRt 5Pt 119 famd i ve

and not restrictive, . ‘ o . o
without departing from the spirit or essential characteristics

thereof. The present embodiments are therefore to be

considered inall respectsasillustrative and not restrictive,
the scope of the inventionbeing indicatedby the appended claims °
rather than by the foregoing description and all changes which
come within the meaning and the range of equivalency of the

claims are therefore intended to be embraced therein.
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the scope of the invention being indicated by the appended clains e rather
t han by the foregoing description and all changes which come within the
meani.ng and the range of equivalency of the clainms are therefore intended
to be enbraced therein. 4 54 CLAIMS 1. Areflector conprising: a
substrate; a reflection layer fornmed on one nmain surface of the substrate;
and protrusions forned on the surface %%Aghsleast one of the reflection

| ayer and the substrate |ayer facing an contacting a surface of a light
gui di ng pl diffusivity of the reflector exists within a range

e, g@ere#ﬁ S 1
of 1 to 50% " the dFFFtRYVPT y- BB htS i ned as ratio of diffuse reflectance

to total reflectance. 2. The reflector of claim1l, wherein the substrate is
made of a pol ynerS¥P$r¥aBe’ The reflector of claim 1, wherein the reflector
has a total reflectance of 90%or higher and a diffuse reflectance of 15%
or lower at a wed¥erehigdt bdn 550yemn farmaheon edrieorain ofurfagen Af orhs,
wherein the nunber of protrusions per square mllineter area of the
substrate isubswoats; nmé@ but not nore than 100, the protrusions each
having a maximumw dth of 0.1 - 50 pmand a height of 0.1 - 45 pm
protrusions formed cn the surface of at least one of the
reflection layer and the substrate layer facing and
contacting a surface of a light guiding plate,
wherein diffusivity of the reflector exists within a

range of 1 to 50%, the diffusivity being defined as ratio of

diffuse reflectance to total reflectance.

2. The reflector of claim 1, wherein the substrate is made

of a polymer film.

3. The reflector of claim 1, wherein the reflector has a
total reflectance of 90% or higher and a diffuse reflectance

of 15% or lower at a wavelength of 550 nm.

4, The reflector of c¢laim 1 or 3, wherein the number of
protrusions per square millimeter area of the substrate is
two or more but not more than 100, the protrusions each

having a maximum width of 0.1 - 50 pm and a height of 0.1 -

45 pm,

5. The reflector of claim 4, wherein the protrusions have
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5. The reflector of claim4, wherein the protrusions have 55 WD 02/48756
PCT/J POl /111965 a maximumw dth of 10 - 50 mand a height of 5 - 45m 6.
The reflector of claim4, wherein the protrusions are forned by applying to
the substyatgssgoating solution which contains particl epchapyinogs mean
particle size of 0.1 pmor greater but not greater than 50 m and a bi nder
resin. 7. The reflector of claim4 or 6, wherein the protrusions are forned
by applying to the reflection layer a coating solution which contains
particles having a mean particle si ze of 0.1 mor greater but not greater

i The reflector of claim 2, wherein the

th 50 d.,a bi nder )
poﬁgmer 1I‘O| i m“‘ﬁllr g’ﬁﬁ}& & sr}vgm <&M £5ndd Bﬁg}flfL'nBI r i &% cont ai ned

therein. 9. The reflector of any one of clains 1 to 8, wherein the
reflection | ayer corrprises a base layer (a), a netallic Iayer mai nly

cont ai ni ng _si |l ver rotec ive Jayer (¢ t he ayers bein
| ami nat edgl n the & il Fe%;i p Cif‘yf on Pﬁégléu%%? rl?ft'%t‘y’iﬁlo?ﬁe g@f | ect or

of claim9, wherein the base ayer conprises a netal]ic,|ayer nmde of
one nmetal SEFEEFCRYrFRRIYHRY JB c%'ggqt{ﬁtﬁ 20Ol g & Bé%onnW k&R iron,
cobalt, tungsten, 56 WO 02/ 48756 PCT/ JP01/ 10965 mol ybdenum tantal um
chromi um FRAFEAMSNRAGEAEIES NEVAAICUR NeaRIPPETT BkR LA Zanelf of - &f HBNOAl | oy of

two or nore selected from
greater but not greater than 50 um, and a binder resin.

7. The reflector of claim 4 or 6, wherein the protrusions o
are formedbyapplying tothereflecticonlayera coatingsolution
which contains particles having a mean particle size of 0.1

pm or greater but not greater than 50 pm, and a binder resin.

8. The reflector of claim 2, wherein the polymer film has
protrusions which are formed by fine particles contained

therein.

9. The reflector of any one of claims 1 to 8, wherein the 3
reflection layer comprises a base layer (a), a metallic layer
mainly containing silver (b), and a protective layer (c), the
layers being laminated in the order of (a), (b), (c) on the

substrate.

10. The reflector of claim 9, wherein the base layer (a)
comprises a metallic layer made of one metal selected from the

group consistingof gold, copper, nickel, iron, cobalt, tungsten,
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the group, the nmetallic layer having a thickness of 5 nmor nore but not
nore than 50 nm and/or a light transmtting oxide |ayer made of a |light
transm twohipguexs de, having a thickness of 1 nmor nore e than 20
nm 11. The reflector of claim9, wherein the netallic Iggglflp&m%%lry
containing silver (b) has a thickness of 70 nmor nore but not nore than
400 nm and conprises sinply silver, or conprises at |east one sel ected
fromthe group consisting of gold, copper, nickel, iron, cobalt, tungsten,

ol yodenughs LBDLSHUT SR A A REDGANCER, L LBD! U and pall ! um

or an all oy tontarning’ si 7 wherein

the protecti,ve | r.(c ri-ses netallic | ayer nade,of one, netal

sel ect ed gé%rﬁa]tg%&b?%ijpa)r&%ors}lp?tfi Sy ag‘g‘odo?i%,t%ﬁﬁéW?rﬁi %?%??tiaao%,m‘@obal t, -
tungsten, ol ybdenum , t ant al chrom um indium,  nmanganese, _titanium and
palladiun?h%n%y%VpbP£gﬁ ﬂFgﬁyf%? MEDAREE S HEG BT o t he"Brotip, t he
metallic | ayer havi n%?a t icknsﬁs of gnm or .nore but not nore than 50 nm
and/ or a T?é%tbut BRSPLET Fg2loxt devi &) (OﬁﬁdélabLatlf?‘%?ﬁ‘lf-ltéﬂgn@:f%‘iiﬁg oxi de,
havi ng a thicknga; q% 1 .nm.or nore but not npre than 20 nm_ 57 13. The

ref | ect or LOYSEIRRGE 107 thedrdhr ERENSPREFIRE PXsdef 2027108 2 H SehReFat e

havi ng no Le]‘lecti on |la eE formed thereon is. subjected to a snoot hing
treat ment®* 14. "R %Fd@PFéh utypechEekei BheR ng0 apPar at us conprising: a |ight
source; a light guiding plate for transmtting and |l etting out

11, The reflector of claim 9, wherein the metallic layer
C mainly containing silver (b) has a thickness of 70 nm or more
but not more than 400 nm, and comprises simply silver, or
comprises at least one selected from the group consisting of
gold, copper, nickel, iron, cobalt, tungsten, molybdenum,

tantalum, chromium, indium, manganese, titanium, andpalladium,

or an allecy mainly containing silver.

1z2. The reflector of claim 9, wherein the protective layer
(c} comprises a metallic layer made of one metal selected from
the group consisting of gold, copper, nickel, iron, cobalt,
tungsten, molybdenum, tantalum, chromium, indium, manganese,
titanium, and palladium, and/or of an alloy of two or more
selected from the group, the metallic layer having a thickness
of 5nmormore but not more than 50 nm, and/ora light transmitting
oxide layer made of a light transmitting oxide, having a

thickness of 1 nm or more but not more than 20 nm.
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light incident fromthe |ight source; the |light source being disposed on a
side surface side of the light guiding plate; and the reflector of any one
of clainms 1 to 13 deposed on one nain surface of the |ight guiding plate.
15. The sidelight type backlighting apparatus of claim 14, wherein the
reflector is_arranged %fch that the reflection |ayer is opposed to the

light guidihy plHe.Tabledter ff LRty Hhemdy HppLtEies Cofprids Faee t he
sidelight type backlighting apparatus of claim14. 17. A reflector

substrat e, an*ﬁ?@ ssuRpt zatadea viarm pr ote it @iniseri oramar ofrwwrd rdigrean fise of
the base, said protrusions configured to contact the surface of a |ight

gui di ng pl atwbpaxct g v de snaspdtnd et veamdrite. substrate and the |ight
guiding plate, the nunber of protrusions per square 58 mllineter area of

t he base being two or nore but not nore than 100, the protrusions each
having a maxi numw dth of 10 - 50 pmand a height of 5- 45 pm 18. The

reflector substrate &fy (il de HASERIghd iy dfifiratT Lo AG@f the base
is subjected to snoothing treatnent.
a light source;
a light guiding plate for transmitting and letting ocut
light incident from the light source, the light source being
disposed on a side surface side of the light guiding plate;
and

the reflector of any one of claims 1 to 13 deposed on

one main surface of the light guiding plate.

15. The sidelight type backlighting apparatus of claim 14,
wherein the reflector is arranged such that the reflection

layer is opposed to the light guiding plate.

16. A ligquid crystal display apparatus comprising:

the sidelight type backlighting apparatus of claim 14.

17. A reflector substrate, comprising:

a base; and

protrusions formed on one main surface of the base, said
protrusions configured to contact the surface of a light
guiding plate and provide a space between the substrate and

the light guiding plate, the number of protrusions per square
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millimeter area of the base being two or more but not more
than 100, the protrusions each having a maximum width of 10 -

50 ym and a height of 5- 45 um.

18. The reflector substrate of claim 17, wherein the other

main surface of the base is subjected to smoothing treatment.
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