G200053SBONSG DESCRI PTI ON LI GHTI NG DEVI CE, DI SPLAY DEVI CE AND
TELEVI SI ON RECEI VER TECHNI CAL FI ELD [ 0001] The invention rel at @goéasmwse
| i ghting device, a display device and a tel evision receiver.

BACKGROUND ART [ 0002].Liquid crystal panels for use in liquid crystal
DESCRIPTION

LIGHTING DEVICE, DISPLAY DEVICE AND TELEVISION RECEIVER

TECHNICAL FIELD
[0001] The invention relates to a lighting device, a display

device and a television receiver.

BACKGROUND ART

[0002] Liquid crystal panels for use in liguid crystal
display devices such as a liquid crystal television set, for
example, do not emit light by themselves and therefore need
backlight units as separate lighting devices. The backlight units
are well known for being mounted on a back surface of a liquid
crystal panel (copposite to a display surface) and are configured
to include a chassis having an opening on the surface opposite
to the liquid crystal panel; a large number of light sources (for
example, cold cathode tubes) stored as lamps in the chassis; an
optical member (diffuser plate or the like) that is disposed in
the opening of the chassis and emit efficiently light from the
light sources toward the liguid crystal panel; and a reflection
sheet that is laid in the chassis and reflects the light from the
light sources toward the optical member and the liquid crystal
panel. In additicn, as an example of this kind of a backlight
unit, there is a well-known backlight unit disclosed in Patent
Document 1 shown below.

[0003] Patent Decoccument 1: Japanese Unexamined Patent

Publication No. 2006-146126



di spl ay devices such as a liquid crystal television set, for exanple,
do not emt light by thenselves and therefore need backlight gnbisSsisse
separate lighting devices. The backlight units are well known for
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efficiently light fromthe Iight sources toward the |liquid crystal
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of a backlight unit, there is a well-known backlight unit disclosed

i n Pat erdo Baeuaknte 1 Sdioxd 1heihew o083 Paheat J0gWdiderl biapReesS&ing
Unexam ned Pat ent Publication No. 2006-146126 [0004] Problemto be

Sol ved Wy tdiddvention The refl ection sheet constituting the
f oregoi ng backlight unit includes a bottom portion disposed al ong an
inner surdaes of a het el Al feddif: Chasshsofld HEELBENPRREI MSing
rising fromthe botitom portion toward the optical nmenber, and is

confi gured-i:0,fli £RGtHethd £E4R D 11itGMnd eWRrdh & Genhehnef A SSEEShaY er,

the rising portions. [0005]In"this arrangenment, if angles between the

rising %&é&%l&{'%e&%e‘ﬁogt 8575,9!3@ n88dof @F}Iﬂ&ﬂ’{q ;E?cﬂif%r o) %n%iett(}j;e

Q
smal | er, "space h between a distal ends of the rising portions an

the opt iocgpehiasem@fnbg%néénag @b@%é?%{rer“@tﬁ@%ﬁ%ﬁsl 19@%5 ']fe}ssbg&%ﬂ%

to enter the narrow space. According thereis a tende

| ack in qu i f. L t su i rt,s of t.he opti
menber g%}%@%ﬁ%ﬁ&gﬁghkgg%ﬁegagg?élq@%&sfééébiﬁkﬂéhﬁéﬁnégﬁ ﬁgg%%pcyhgo
risin rtions, r [.t] in |l ocal .dark_secti.ons 00061
veanan 5 LpRREin SRR 8P ilMiO kb he 0Rb1 BKK S Re e cild 8PP be2
| ate and _the optical nber _are sef. | arger,, sufficient space .can be
vt Ao B e o FREPETELAD bRd TS i SRS Bt O L hbar M, RS
range of . format.ion of .t.he risin ortions.i.n a.pl anar _vi ew, becomes
har Fower-Peakd S PRRSdCSE f SITRERdN T Sid "ot PortPRBM FoR kbSCOABENS -
| arger in .t reflection sheet, At the hottom portiaon, the |ength of
a Iigght F@&‘%ﬁi n whi @ﬁapabﬁief et ﬁ*&h@%ﬁ&é%@t‘?ﬁﬁnoﬁ? &S ghBertions
becones | ger than the rising portions, and_therefore the efficiency
of suppw%faf e*?? gReCEgmt Réaght i MfbePtisat eMaimogE| Powset larger,
Accordi ngly, when the range of formation of the bottog;&ortion

becomes SUdrigért A< 8REEF| By DepBY eV EapPPSRRM ey doF LRIl gPRd iPg phsoABd
to be the optical member, but the range of formation of the rising
portions in a planar view becomes narrower, and the range of
formation of the bottom portion becomes larger in the reflection
sheet. At the bottom portion, the length of a 1ight path in which
reflected light reaches the optical member becomes larger than
the rising portions, and therefore the efficiency of supply of
light to the optical member is relatively low. Accordingly, when
the range of formation of the bottom portion becomes larger as

described above, supply quantity of light 1is prone to be
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insufficient at several parts of the optical nenber.In particular,
there is a fear that |ocal dark sections are generated at partX0ed3SBOWSG
the optical nmenber corresponding to the base ends and their
proximties of the rising portions. In either case, non-uniform

quant i t ylRfuffmients SlppPrEgresd tParbpt idhal thenberthadl t member. in
non-uni formty may be recogni zed as unevenness. DI SCLOSURE COF THE

| NVENTI OGN T 0007 ohe thedsert 4 Avanthivrt wasakedrr k sodtaRngf arfagenerated
foregoi ng circunstances. An object of the present invention is to
reduce umeRST W phtheswpliiral megbeirngodesspendf0908] Mignbaserends and
Sol ving the Probl em A lighting device of the invention

i ncl udestzely ghrogéniteesa chasses,rianimopt peatiaeaber ,Irandigher case,
refl ecti onmenber. The chassis includes a bottom plate di sposed on a

si de oppozitnibomn Iqughtt iyt put 1sigihe wist hupp$pedtto cchideoptiigltl member
source, and stores the |ight source. The optical nenber is disposed
on t he lamghtthexodentnsiadenim ¢ maedpectet¢ogt eed | ghturseesceesThe
reflection nenber is disposed in the chassis. The reflection nenber
includes a rising portion rising froma side close to the bottom
plate toward a side closer to the optical nmenber and configured to
reflect light. The risingbpsCLOSORESOFOTAEAINVERTSENSt epw se and
includes at least a first rising section and a second rising section.

The firstogosi ng seghieoprésehtidesenthaseye98a68 itrheibptdommplir®going
The second rising section a distal end reaching the optical nenber.

The secoiidrdurtdtichSae! | an apdethec@pthéab r&BabeEri e fdh anghe raeek
than an angle between the first rising section and the bottompl ate .
uneven brightness in a lighting device.
[0008] Means for Solving the Problem
A lighting device of the invention includes a light source,
a chassis, an optical member, and a reflectionmember. The chassis
includes a bottom plate disposed on a side opposite to a light
output side with respect to the light source, and stores the light
source. The optical member is disposed on the light incident side
with respect to the light socurce. The reflection member 1is
disposed in the chassis. The reflection member includes a rising
portion rising from a side close to the bottom plate toward a side
closer to the optical member and configured to reflect light. The
rising portion is formed to rise stepwise and includes at least
a first rising section and a second rising section. The first
rising section includes a base end on the bottom plate. The second
rising section a distal end reaching the optical member. The

second rising section and the optical member form an angle larger

than an angle between the first rising section and the bottomplate.
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[ 0009] Accordingly, light reflected on the rising portion of the
reflection menber reaches the optical nenber in a shorter |i gidoopatiowsc
thereby neking it possible to efficiently direct light to the optical
menber. Wth the rising portion formed to rise stepw se, an even
anount of 0PPght is didevtdEnaly an et rekladtas of e wptinalportion
menber. The first rising section, the base end of which is on the

bot t om pbatiere érﬂfmlmmﬁmbﬁmsrﬁ@ch@@ttm optheadi seabeendnod stimter
reaches the optical nenber, are forned as follows. [0010] The angl e
bet ween 1hehseadhd thsrﬁ@yw&ﬁn@nia@@aﬂi@mtb@ﬂfﬂm&ﬂy dikacgdright
than the angle between the first rising section and the bottom pl ate.
W th thisocontigeratadbmmenbéar gétitdpadde irsi girayiphed iket vikemecheco rise
distal end of the second rising section and the optical nenber in
conpar i sorepwi se canf eganatmiamt pfwhi gt drs dhgketbeatiwean élei secandace
rising section and the optical nenber is equal to or smaller than an
angl e besfeee tdet fddBtmemiséng IFeet ifdnrsand itdie PaidcrNopl, atttie base end
Therefore, light is nore easily to enter between the distal end of
the secanfl whisting sseet it BBEtbRep0pt k¢ abhnHEPNErs e o frfi LirfNts cAWH,
of light can be achieved. Accordingly, dark spots are less likely to
appear ithareastof die QPthicialh eele AriNGddtie Al sletlband LHfe tfBmed
second rising section. [0011] The angle between the fi rst risi ng
section ghdedhespottom plate is smaller than the angl e between the
second rising section and the optical nenber. Therefore, the first

rising sgggi®n can hed gnheed b@t@eleﬁrgﬁé SEEEL A N COMATdSAM IP Ad th
conflguratlon in which thé angle between the first rising section an

t he bott t | h 4
(2000335506 t 18 Bedong 1o %5 e AR e P b rising

TherefOr%cﬂicﬂman'dstﬁ%fbcgtﬁ&ﬁ erecg,ugcirf ehap arg@ﬂa@m)er a B%re

first risi ng section or med I e sufficient area. As

result, enne aﬂ;sl 3% &\!ﬁ@é Eﬁeogfggaan P}H‘)B@t tﬁé gy g rising

dlrecte tothe tica cordlng dar k Spots are
ikely 1o cﬁt%re @pgﬁagg cgl, gEiber. acoud the base end.,,

the firs I’I SI ng sec ove COI’]JfI guraotl on an “even
in which an angle between the second rising section and the optical
member Iis equal to or smaller than an angle between the first rising
section and the bottom plate. Therefore, light is more easily
to enter between the distal end of the second rising section and
the optical member. A sufficient amount of light can be achieved.
Accordingly, dark spots are less likely to appear in areas of the
optical member around the distal end of the second rising section.
[0011] The angle between the first rising section and the
bottom plate is smaller than the angle between the second rising
section and the optical member. Therefore, the first rising
section can be formed in a larger area in comparison to a

configuration in which the angle between the first rising section

and the bottom plate is equal to or larger than the angle between
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amount of light is directed to an entire surface of the optical 1
menber. [0012] The foll owi ng configuration nmay be preferabl e ag200053580W56
enbodi nents of the present invention. (1) The distal end of
the first rising section and the base end of the second rising
section BRe &6AABEt &dSiodesciFtdrheandAdder dinigigal tiembesi ndlpore fore,
rises in two steps and thus a shape of the reflection nenber is |ess
likely tblaetconmifcatientily dompatesionot tha aurifdagumambenr by wWhe chirst
the rising portion rises in three or nore steps. Therefore, this

confi gur at  ongiss grienef o aed dn trledlscitfigcianofigctarg: eosts dis ahesult,
refl ecti on nenber and keeping the shape of the rising portion.

[ 0013] ( 2)ndhenchassis bhass ahilska topposedr tin tdnveowpt ic@all ingribetirected
whi ch includes a |ight source arranged regi on where the |ight source

i s di sposedciandpEt 1dghtmesuence Acnoatianled degkospybererd Heedd dghikely
source is not disposed. At |east the second rising section of the

ri sing postagmseds ih spesed dim thkeobt @bt 1sAumnBarnghoand afigedbi £gidHy of
The amount of light inside the chassis nay be relatively smaller in

the |ighthsouras RAB-AG 8BEedohegiwith R HOBRBBKLSEOnt gt het 88BN N Qfven
light in the |light source arranged

amount of light is directed to an entire surface of the optical
member. |

[001Z2] The following configuration may be preferable as
embodiments of the present invention.

(1) The distal end of the first rising section and the base
end of the second rising section are connected to each other.
Accordingly, the rising portion rises in two steps and thus a shape
of the reflection member is less likely to be complicated in
comparisop to a configuration in which the rising portion rises
in three or more steps. Therefore, this configuration is
preferred for reducing manufacture costs of the reflection member
and keeping the shape of the rising portion.

[0013] (2) The chassis has an area opposed to the optical
member, which includes a light source arranged region where the
light source is disposed and a light source non-arranged region
where the light source is not disposed. At least the second rising
section of the rising portion is disposed in the light source
non-arranged region. The amount of light inside the chassis may

be relatively smaller in the light source non-arranged region in

comparison to the amount of light in the light source arranged
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&00053SBOANSG regi on. By arranging the second rising section in the

| i ght source non-arranged region, sufficiently |arge space i SG200053SBOWSG
provi ded between the second rising section and the optical nenber.
Therefore, light is directed to the space. Wth the above

confi gur &89 ball- t HY 3GFANGLBALENPERPNB I LSiigist S¢ et Hem dettdir Ldghhesource
optical nenber even in the |ight source non-arranged regi on where the
amount ofonighrapgpdsadd dre sSwaficieodiv]Ed)weThpareflieprpvhdadfsdrween
has a bottom portion disposed along the bottom plate and at | east
partly |deatedcpndt hésiihghtsestdroe aadr dhgedptagicon. mefzef § r Sthenesiane,
section rises fromthe bottom portion toward the optical nenber.

Apart oflidiet ref|eéctéonedenbetheospaspondiing ttha b dvightorstignomtion,
arranged region is |located between the |light source and the bottom

pl at e ofthdeswchaissient Eneneftopé€, 11idet poy dimerteel an obst@et Bcd O nidber
| i ght source during installation of the |ight source if a shape of

t he parteven caonmulhex1idbeosoh nge troodtrertarvesd iresyiconbiic@epané afoude of
bottom portion on the reflection nmenber di sposed al ong the bottom

pl ate i sligicatesnds thebdighilspurce arranged region. Therefore, the
reflection nenber is less likely to becone an obstacle during

instal l afgema pf the (3)ghthsowreedORED] hdhbéhe Hase aenplo of o @ Jritlisin
rising section rising fromthe ,bottomportion is located in the |ight

sour ce NPNsEd SN GLrbi @ ot . b P a8 R 10 lica S sResad; avRiatihe in
entire light source arranged region and thus the reflection nenber is

further diessilgncebyut e hocorm;an rabsbacl erdurdingd pstahbatdon: of Lihes
| i ght source. Furthernore, the entire rising portion including the

first risidig 3@ChbeRohSpstSPOFaddLd Riel b9HE c SO W &R dWON- Ar pARYRTE the

&00053SBONSG
reflection member corresponding to the light source arranged
region is located between the light source and the bottom plate
of the chassis. Therefore, the part may be an obstacle to the
light source during installation of the light source if a shape
of the part ig complex. According to the invention, only & part
of the bottom portion on the reflection member disposed along the
bottom plate is located in the light source arranged region.
Therefore, the reflection member is less likely to become an
obstacle during installation of the light source.
(0015] (4) The base end of the first rising section rising
from the bottom portion is located in the 1ight socurce non-arranged
region. The bottom portion is disposed over the entire light
source arranged region and thus the reflection member is further
less likely to become an obstacle during installation of the light

source. Furthermore, the entire rising portion including the

first rising section is disposed in the light source non-arranged
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region. Light in the |light source non-arranged region, in which the
anount of light inside the chassis tends to be small in conpagiefsidisc
the anount of light in the light source arranged region, is reflected
by the rising portion. Therefore, the sufficient amount of light is
direct edreoiohe drigHitofin hbeobiciﬂc‘alScrrarrimmoml\r@mraplgierdgregéohi, ght which
source non-arranged. [0016](5) The light source has a light-emtting
surface thhe embtihingfl iigliht Thesbdé¢t ohepatipisen si stalidposedbso sam1tio in
be opposed to the light-emtting surface. Accordingly, light fromthe
l'i ght - encétpagi som flacetiod dreunht ghf Biogiticein scheeflieftted dyrdd e hoetigrd
portion disposed in the entire |ight source arranged region to the
opti cal regbet, . ikf Adtd easel ey pasi tniiraf pheciofist Theragosect itomk
is located in the |ight source arranged region, the space between the
first risiffyisbeit emand bifelijghti seuneethecoseshs milda o@nthd s itha
light reflected in the |light source arranged region is nore likely to

di rect| ymembatk nodOrtdepin@hthSouigier LeepEdi MéntHr thegdd esent
invention, the bottomportion is disposed over the entire |ight

source afgen@ed regi@) end B GotceSRAS S, uggartogh%%p@ty\@@ﬁa&@%r
bottom portion and the |ight source. Accordingly, light réflected by

the bot tomPordd 98ghR .t hend it 30Y6£€1 8K rl@afgpégga% é§ t£5E dedttled
to directly return to the Iight squrce. Therefore, use

efficiency ¢ap QE§M%JHﬁ¥ﬂ¥%$ ts@fﬂ@céevehccbgg&%#@?) gﬁﬁﬂﬁarfkom the

ri sing section an he second rising section are

space befaan g 4 J{étsdfééc,@ o%;ecéﬂéj t6 QR Csa' ’Q%‘;;’ the

space betmeen second TI sl ng section an e optlcal ecr eases

as di st %@tet%n( [:)89:&@% Jlsposed in the entire light source arranged region
to the optical member. If the base endpositionof the first rising
section is located in the light source arranged region, the space
between the first rising section and the light source becomes small,
and thus the light reflected in the light source arranged region
is more likely tg directly return to the light source. According
to the present invention, the bottom portion is disposed over the
entire light source arranged region and sufficient space is
provided between the bottom portion and the light source.
Accordingly, light reflected by the bottom portion in the light
source arranged region is less likely to directly return to the
light source. Therefore, light use efficiency can be maintained
at high level.
[0017] (6) The first rising section and the second rising
section are formed such that space between the first rising

section and the optical member and space between second rising

section and the optical member decreases as distances from the

=



G200053SBONSG | i ght source increases. The anmount of |ight inside the
chassis tends to decrease as a distance fromthe |ight sourceg200053SR0WSG
i ncreases. By reducing the space between the first rising section and
the optical nenber and the space between the second rising section
and the bprhtatowmerdernascadrs di Shenemsuhitoaft heght ghtssdartthee chassis
increases, the length of a light path fromeach of the rising

sect i onst¢nds Hee oigtdrealsaresberdi eralsce o tyen phepodighbnadbutoe tivec eramad.
of light inside the chassis. Light can be nore efficiently guided to

t he optiRgpl redubang ash¢ hepdendgbditwoden hehd | Ohts patihs ider reeaseison Wrid the
the rising portion having the above configuration, |ight can be
evenly gupidichl anériee opind at haresdrete HOOIBI{ Hhelheedindtrirdisicgection
section and the second rising section are sloped. Wth the first

ri sing s&odioie angtibel see@bdrr bsi Rjesddkitanceki Ghion $hef fliigjrantddtirce
and evenly guided to the optical nenber. [0019] (8) The angl e between
the firsindisd s sechéonenth bheabotyam phahe firsmakaaeuics aMd &1 sihgy
angl e between the second rising section and the optical nenber is

al so an agut Pora ot @ thd Wt 1&f] apdsk by dhes fid He Wipgrsieaidond She
angled in accordance with the angle between the first rising section

and the hgddomopl B gnt Linghtad ehbegted by, t hegnecond bkl §6P9 FeGld 1S,
angled in accordance with the angle hetween the second rising section

and the apid&Rl + JBEREr opBeealS fcRbee Ac e &% of 88k hSght path
efficiently guided to the optical nenber. [0020]79) The first rising
section d&sloped syahHhL iR ng portion having the above configuration,
light can be evenly guided to the optical member.
[0018] (7) The first rising section and the second rising
section are sloped. With the first rising section and the second
rising section, light is efficiently and evenly guided to the
cptical member.
[0019] (8) Thg angle between the first rising section and
the bottom plate is an acute angle. The angle between the second
rising section and the optical member is also an acute angle.
Light reflected by the first rising section is angled in accordance
with the angle between the first rising section and the bottom
plate. Light reflected by the second rising section is angled
in accordance with the angle between the second rising section
and the optical member. Because of the acute angles, light is
efficiently guided to the optical member.
[0020] (9) The first rising section is sloped such that the

space between the first rising section and the optical member

decreases as the distance from the light source increases. The
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space between the first rising section and the optical nenber
decreases as the distance fromthe |ight source increases. Thggoos3spowse
&00053SBONSG  angl e between the first rising section and the bottom
plate is an acute angle, and the angle between the second rising

secti on andleheebpeseatheaehbest i siainubseanidmldyd rikphtbamngire.plate is
anount of light inside the chassis tends to decreases as a distance
fromtheahigttts@ancks i rorkades anBy er bdowerg the spaced betsween ddetion
first rising section and the optical nenber as the distance fromthe

| i ght soamdehencoptases, méheet drgbhsoibsaaht ght 1 patiyHo angibe fAnstmount
rising section to the optical nenber tends to be proportional to the
amount obf |liigfitt iinsiide the dciwmssis tdndght ocddcbea sas e ehfdisemey from
guided to the optical nmenber as the length of the |light path

decr easeishe | 1 pfitt cavubee event ya gt dedyt addhiecion) ittal srrenbdnwddie the
first rising section. Furthernore, the first rising section is sloped

so as tof f esin @i iatyise cangheantit thé hgp hiotd O Mdpibre as Thes i Di€andd HHom
is efficiently guided to the optical nmenber. The second ri sing

section thsesi ghomdhediisialeagrd,ofnkhechiyit st ofi §1 NHBEEA @D Blord hGe
substantially right angle toward the optical nenber. A distance

bet ween #hesirskahgenckb©fod B8 tHd é?t&hﬁh%n‘ﬁféﬁ? £8Aq8NY 588 d48lonal

menber is longer than the | ength of the second rising portion.

Accor di ngl yyh&agko SRt §fal 8ghessnbh kel ¥hk0 @RREAS | N1 afRas ah HRe more
optical menber around the distal end of the second risrng section.

{ho (Asmshagsiagiasna ecioauanoaiane 0:g shapek op o g

o ce NGRS a10sL0E kU SRR TS R

SUitam‘%Jo£h§ %HQ%Ei%ﬁ§¥ﬁ60§e£P£$Hqi”%u%tHQFﬁ%iéﬂgﬁﬁeng£8€'rising
section is sloped so as to form an acute angle with the bottom
plate. Therefore, light i1s efficiently guided to the optical
member. The second rising section rises from the distal end of
the first rising sectign at the substantially right angle toward
the optical member. A distance between the distal end of the first
rising section and the optical member is longer than the length
of the second rising portion. Accordingly, dark spots are less
likely to appear in areas of the optical member around the distal
end of the second rising section.
[0021] (10) The chassis has a rectangular shape in a planar
view, and the light source extends along a long side of the chassis.
The light source arranged region and the light source non—~arranged
region are aligned along a shorter side of the chassis. This

configuration is suitable for a lighting device including a linear

light source.



[0022] (11) The reflection nenber has a white surface. Wth the white
surface, light is efficiently reflected by the reflection menggpesssporss
[0023] (12) The reflection nmenber is a reflection sheet provided
separately fromthe chassis and placed in the chassis. A material for
the refl €e829h sheet{ichnThe f¢Ekebt josalaadtcadhas[D@R4le(48yfTbe. With
reflection sheet is made of foanmed PET. Therefore, the reflection
sheet cabhée vpricnve dedindiatde,| | ghoyhei gihd  afd ihiighhtflor mabiflletyed by the
[ 0025] (14) The lighting device further includes a hol ddown nenber.

The refl eefieotsbeehehiasra bottom portion along the bottom plate. The
hol ddown nenber is arranged so as to cross the bottom portion and at

| east thpod2Bst ri sifig)setié onedf ebheohi sisagpeporid on. reke cholidgowheet
has a pressing surface that presses the bottom portion and at |east

the firsprovsideg sasdionenf fden thel rBaRERE BALS ppATEAE PPtHLAhassis.
menber side. The rising portion of the reflection sheet rises from

the bottpmpestidn towarkl t her DRtE Lah SREDEr cak SPaPELPInINesd] §EHLA .
portion tends to vary due to variations in the angle relative to the

bot t om ppgg2on or dug 3o gied orgrt ben; bAckudirg jwarpage @Pdfoamed PET.
defl ection. According to the present invention, the holddomn menb

has the ﬁ@ﬁéfé@esuﬁﬁea(i%ftlgéftleh%l%éét t&en %%98%98&&' ecwe

reflection sheet and at |east the first rising section o (i Si i

port|on.aﬁ@qggﬂgrfogﬁgbfg £8ping surface presses t he botton1port|on
and at | east e first rising section of the rising portion fromthe

opti cal si de. 1‘5”6&3&01 h‘gié ![dgegﬁr%jltfugth%}}ehﬁ{,fuggs O l%raiown

tomard the opti cal nenber I'sr strl € an Ween erisin
port'Onf@%&eé?oqgégﬁggﬁ%%ionsheethasaabottomportlonalongthebottom

plate. The holddown member is arranged so as to cross the bottom
portion and at least the first rising section of the rising portion.
The holddown has a pressing surface that presses the bottom portion
and at least the first rising section of the rising portion from
the optical member side. The rising portion of the reflection
sheet rises from the bottom portion toward the optical member.
A shape of the rising portion tends to vary due to variations
in the angle relative to the bottom portion or due to deformation
including warpage and deflection. According to the present
invention, the holddown member has the pressing surface that
crosses the bottom portion of the reflection sheet and at least
the first rising section of the rising portion. Moreover, the
pressing surface presses the bottom portion and at least the first
rising section of the rising portion from the optical member side.
Therefore, displacement of the rising portion toward the optical

member is restricted. The angle between the rising portion and
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the bottom portion is less likely to vary and deformation of the
rising portion including warpage or flexure is less likely to;Q@64&Rowsc
Since the shape of the rising portion can be naintained, the

direction of reflected light by the rising portion is stable.
UnevennesBedbot ightpceni tdred sf Aenst hikéightd ngardewndedesokrasibnkef ythe
to occur. [0026] (15) The reflection sheet has a bottom portion al ong

t he bottonsphatpertile: thassdsnd urirergd aelfudes ra 53 despl Bilee Ty sbngcur.
froman edge of the edge of the bottomplate toward the optical

menber, ahdca tReeisviapg PfAtiehd utisdngy opbweidnf cam dedinglidlc AMEQf the
the side plate. The second rising section has an extending portion

ext endi ngi aéepgoh herr eegi¥cBgdplagBt BgCcendi nglsyng ke AaAldromPpartdon: .
of the reflection sheet is disposed along the bottom plate and the

ext endi NgnPEELLOSs icF T sPOSad talangrdhentecaimi 11y Bkatee i}"%%sm@%ﬁz
e

shape of the rising portion between the bottom portion an
ext endi ngo poEEEPN stable. [0027] (16) The |ighting device further
i ncl udes a support mnenber supporting the rising portion fromthe

bot tom pLaseepi de. Tno SYPROLLLIBEDEE, | Shalt anded BELBRTL LIS Sty

plate and the rising portion. The rising portion o ction

Sheck 1y Shesbeom i L ALl N LA RO U

shape of the rising portion o r o vary du

to variatigns,d ndhe anghe Lalat .g\‘égté%?eﬂ&??tgﬂté\fﬂ@ljﬁvgaf% the optical

def ormat1on i ncluding warpage “an ctron. "Accor

. ti o ; . g " " . ¢

the. bot thaisT o &8 a8 ek ans BLanREahkEERd e hEF= PHEPPYL: D ot on

t dth t I is | i kely t.o. . .Th | e bet .

20005350IEE (R IE1 55 porTion St i H00 SR 4re e PESETRBIy S

t def ti f_th i Si ti includ

def1 oot I VAT SRR T cbatle S Tes 1116 R ofuhe ey the

Dort | on 13- CRABH 8L B8 PR ARl b oL oab B ot B <28

| i ghting device js._|ess Iiﬁely to occur
gplate and the extending portion

is disposed along the receiving
plate. This makes a shape of the rising portion between the bottom
portion and the extending portion stable.

[0027] (16) The lighting device further includes a support
member supporting the rising portion from the bottom plate side.
The support member is arranged between the bottom plate and the
rising portion. The rising portion of the reflection sheet rises
from the bottom plate toward the optical member. The shape of
the rising portion of the reflection sheet tends to vary due to
variations in the angle relative to the bottomplate or deformation
including warpage and deflection. According to the invention,
the rising portion is supported by the support member from the

bottom plate side. Therefore, displacement of the rising portion

toward the bottom plate is less 1ikely to occur. The angle between
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[0028] (17) The reflection menber is integrally provided with the
chassis. Wth this configuration, the nunber of parts and assembbatsgowss
time can be reduced. [0029](18) The chassis is nade of polycarbonate.
This is advantageous in setting high light reflectance on the surface
of the chlasgsrssifi@030Fti19) ahe CThadsdistdmsp atariea lopposkidkdloy tie vary
optical nenber, which includes the |ight source arranged regi on where
t he | i ghdndodecerimsatdbspasedtiaad rtitkénki ghtr tsiour cenabnd ang argedangegizond
where the light source is not disposed. The optical nenber includes
an area dweléappomd st heskilgikte spupcecanr angethaeeghensiangk af Bheaising
overl apping the Iight source non-arranged region. At |east a surface
of the opbrchbn nedThed i0pposed, tithd hel dé@tors b e fiedthel ariefht by the
overl apping the light source arranged region has |ight reflectance

hi gher thasi ddaorafiatl ikeasib e suriaesr ofe ! heeaRhinedls MBNPEshORREIESd
to the light source in the area overlapping the |light source

non- ar r anged 1e9i Diyhdhey hasei endi f144e seeond b séh@asection is

arranged so as to overlap an area of the optical nenber having |ight

reflectanggdn a range)exps ee3ad By ohnedhad # L% hegMherep RIBXdEE WA th
maxi mum val ue of the light reflectance of the surface of ?he optica

menber opposad 40 d he Wi @t BQUICRyr 1 JZAQARISBONEG umber of parts and
assempbly time can be reduced. |
[0029] (18) The chassis is made of polycarbonate. This is
advantagecus in setting high light reflectance on the surface of
the chassis.
[0030] (19) The chassis has an area opposed to the optical
member, which includes the light source arranged region where the
light source is disposed and the light source non-arranged region
where the light source is not disposed. The optical member
includes an area overlapping the light source arranged region and
an area overlapping the light source non-arranged region. At
least a surface of the optical member opposed to the light source
in the area overlapping the light source arranged region has light
reflectance higher than that of at least a surface of the optical
member opposed to the light source in the area overlapping the
light source non-arranged region. The base end of the second
rising section is arranged so as to overlap an area of the optical
member having light reflectance in a range expressed by inequality
(1), where Rmax is a maximum value of the light reflectance of

the surface of the optical member opposed to the light source,
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Rmin is a mninmmvalue of the light reflectance of the surface of

the optical nmenber opposed to the light source, and Ra is theGﬂhg#$ OWSG
refl ectance of the area of the optical nenber. [0031] (Rmax - Rmn %

+ RmMn>Ra ... Inequality (1) [0032] Light emtted fromthe |ight
sour ce fRm$t isaxrheisnianpartalofe tofe thpt Ldghtmeabeechancago tied adunv@ige
high Iight reflectance. Most of the light is reflected (that is, not
transm toedhdenativoughkinbeFhepaoeedt tof the ghighisedfrere,i bkhdnkaat & ahe
is lower than that of light emtted fromthe |light source. The

refl ect etighghtefbeftatberof efheck edabyrt hgereht ec4l opeBaber i nside
the chassis to the |ight source non-arranged region. The area of the

optical peober overl@ppi:ng tde ) Qhts SEUNCe NQN- ar r angedyk£0i op has

relatively small |ight reflectance, and therefore a |arger amount of
light isigozmpm tted ey eireuah raath thus1 pyrdes hrtoe: bii ghiNasss a
in light used for illumnation is achieved. [0033] Wen the |ight

refl ect anger ot h@h@pto'p}*‘c?'carlenﬂaéﬁb&? Heet ,Qe%l‘erliatieldzeqtgpvmgﬁ 1ight

relatively even amount "of light is provided inside the chassi

Neverthelessecidnds, di Molseuldr t oraRke Jiie fémgggl%@:%@det Fiﬁ’a@vﬁg-, e

anount of light in the |ight source non-arran region tends to be

sl | er thatdPated n e bl BU o0 AIL angedeaben ( Therelores ths

optical nenber tends to receive a relatively snma

|0 Lhe areAuplodfie,ond al,Jeiher Barg § 9Bk T o] feLanes R D G e

e
range expressed by inequ an rn area o e optica

e | SNt ! Ol Sl eqlanes iRl (6 FNIRSXPLERTRL N by ghe

i nequal ity 4 € entire Second Tising section i's arrange

so as to overl.ap th ea of _the optical .menber havi t he. |.i ght
reflectéﬂ%%; éﬁ? h%e?%ﬁﬁé é?ﬁ%ggsg%h%y‘%qﬁﬁﬁﬁﬁ i £y (Q?e.h¥ﬁﬁﬁgf§P rce
sufficiently |arge space is p&gvided b%%gﬁen the distal end of the,
second M1 TR ‘SHRIDR BRETho AP G2 61 AnbEgprP Eara bt havitrd Pheng
i ght refl ect.ance Ra in the range expressed by inequality (1). ,
Fut her 01 T 008 o P B aAL R I8ET ECT 0 BA T HE SHaces DXwlA fhd Laht

above configuration, differences in anpunts of i recei ved by the

opti cal L4ME BN HeA Ty 2t W 5 g REOREL Eéﬁ_é@ Fa tiranshg tted

range epsssed by tneaval Ly () a0 Lo Ahe srsa tavio, Lhg LGN .o,

Conpensafleﬂimination is achieved.
[G033] When the light reflectance of the optical member is
set as described above, a relatively even amount of light is
provided inside the chassis. Nevertheless, it is difficult to
make the amount completely even. The amount of light in the light
source non-arranged region tends to be smaller than that in the
light source arranged region. Therefore, the optical member tends
to receive a relatively smaller amount of light in the area of
the optical member having light reflectance Ra in the range
expressed by inequality (1) than in the area of the optical member
having light reflectance out of the range expressed by inequality

(1).
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[ 0035] (20) The distal end of the first rising section is arranged so
as to overlap an area of the optical nmenber having |ight refl%gﬁgﬁ)w%
in the range expressed by inequality (1). Furthernore, the base en

of the first rising section is arranged so as to overlap an area of

t he opti €al3denber Hawd reptimghtseefddct ssicey i se@ ranges exprasgetl oy as
inequality (2), where Rbis the light reflectance of the area of the
opti cal tenbeseniiph Wi chrthe diasehendpat chhe fdnsdr rhsvggsedki anight
overlaps. [0036](Rmax - Rmn)/2 + RmMn < Rb ... Inequality (2)

[ 0037] Acedldibghye RahenfiHestanysidup rseaiddpymsses i boundarherefore,
between the area having light reflectance Ra in the range expressed

by inequahffyc{ddt Bndl & hge agpacdavs Ngrdv ohdd nedt wedranae RPidewt hehd of
range expressed by inequality (2). If the base end of the first

rising segdiseronsl A1 & 80gekc¥a cdsah@ toees ap dihenal®a iavil A8mbe9Having
refl ectance Ra expressed by inequality (1), the first &G00053SBONSG

ri sing se@gdilQRhiiSraeictosateRAE Nt QQHB@%ypp@ég@@%yt hg-ghga; baving,
light reflectance Ra expressed by inequality (1) and the area havi ng

li ght refil Sl aRee KD fms@se@qn@ye'@aayfy'&yré@&edm?f alde witn
anount of |ight di rected to the optical nenber 1s |oca ecrease
around t ards SRS, Jmy n

boundar y&}?eA(%?g?%?%%n?gg%ﬁ%H%?gseﬁt i nveglntl oﬁﬂ g I%@Er'l glfeﬁ(#llg?err?ﬁelved

gui ded tn, the O‘cﬁ.régf t r i

rising S}%{:tl on, anﬁ&lt%e armunt of }Fé dlﬂr}@clt qﬁilae %in i ffHecscance
menber | S L1y ve

confi gur at| gn&]% %%eﬁle%%ggglgzr% ain%gglr{eqﬁ#ﬁleldcdht :)e%}e(?vedQE ]fﬁea having
opti cal haV| ref |.ect ance Ra i,n

range exﬁ%@?&ﬁ%yée:ﬁe%ta r%g aﬁleq A8 Ay hed 1S qé’l‘?tl
reflecta e |n t.he ran xtprcﬁssed by |nequaI|ty (2) can be
conpensa d a[rb(ﬁ%] 'assi s has an area opposed to the

optical 435, (20) The distal end of the first rising section is
arranged so as to overlap an area of the optical member having
light reflectance in the range expressed by inequality (1).
Furthermore, the base end of the first rising section is arranged
so as to overlap an area of the optical member having light
reflectance in a range expressed by inequality (2), where Rb is
the light reflectance of the area of the optical member with which
the base end of the first rising section overlaps.
[0036] {Rmax - Rmin)/2 + Rmin < Rb ... Inequality (2)
[0037] Accordingly, the first rising section crosses a
boundary between the area having light reflectance Ra in the range
expressed by inequality (1) and the area having light reflectance
Rb in the range expressed by inequality (2). If the base end of
the first rising section is arranged so as to overlap the area

having light reflectance Ra expressed by inequality (1), the first
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menber, which includes at least a first end section, a second end
section arranged opposite to the first end section, and a centd@bssspowsc
section between the first end section and the second end section. e
central section is a light source arranged region where the |ight
source isidisposedtiandishectilstaead secthonandddhe seconsh etk area
section are |ight source non-arranged regi ons where the |ight source
is not dhsposedlidiie opfieatamnrer cxpelesdest By anegquavetl,app) ngnd hthe
| i ght source arranged region and an area overlapping the [ight source
non- arr anged AsedngAlibRastedlsucrhace @b Ehe repisicsalyramker0ppesed) .
to the light source in the area overlapping the |light source arranged
area hasThégbtoref 11gad aneairiti ghielighamihatc&f & cheasht acsurdanse pfis
the optical G200053SBONSG nenber opposed to the |ight source in the

area overba@ppi Podébechsght a881AGEtABNLBLHARYGT adtie@hulsi G- keddiad may
fromthe light source first reaches apart of "the optical nenbér

having rgbadd ¥ elno iR nkel BBLnASE, CIRANGSa NATRIY £ hBOSte Sin { Q%r?}t?ér fon,

is reflected (that is, not transmtted through the optical ne

Ther ef Orﬁigﬁ@%sag?%%i@ﬁtﬂr%i&@c?ctof Rhel dbUDE DALY élsteggﬁléf ohdahe

that of light emtted fromt |1 ght source. The reflec l1ght Ts

further Kallested, byhbect gLl ectLonsmemhet hnsLig Lhe CHASSLS Lo iy

| i ght source no ranged region. e pa e optic
menber f¥é§Q%%g i | -arr i on
relativg¥y sna ?iéﬂfobggpé%ﬁgﬁggﬁrggﬁggger ang%ﬁﬁqéyxﬂggﬁ?eﬁ§duced'
transmt t e g r p erm ned, brightness i.n.th
o ndlTah gt 2e 2 Ren SRR ES Bh6n nUEP R REMLES 8 BPELBRES " 1idhe
inventia h nt r sect.i.on ,carresponds the |ight sour .
arrangedﬂ%géi§ﬁfq$%e%kﬁrs%n€ﬁﬁlsé%Iﬁ% " ahd %ﬁ? $e¢6h %N&P%e%ﬁ?o&lght
correspond.to the light. squrce non-arranged ians. Therefore, ,
suf fici ént 579 G Fedy cdh B aircf-’mgee\/eediﬁrr‘?%ts’r‘?é{ %gn%quﬁgéaFyof(]”Sh@nd in
| i ghting . device. As.a result, oper. brjghtness can be achieved in
the centTHi adﬁesﬁoﬂléylgﬁeiﬁsf5598&%@5{#8@3%% PR 70 4eh & 4R grmsiaYy Y
devi ce. [Therefore, ége di spl ay device cap be provided with good
vi si bi | it3FIYVA9Y] (22) Atk B9 SHPPGIAGSHh i s arranged close to each
of the fjrst end sectign Snd t he second end section. B arranging,the
rising pdtti®n closd?td EAENCBRSEhE B3 SN P SRRGIERRP the sBEdRa L
end section, which is the Light source non-arraggg region in which
the ampdfMRST /| FHRED: LRELUESS R dRait, 2l Fightt iepderetépni cd evrdand end
guided to the optical nenber. [0040L(23) The light reflectance of at
| east t e Gyesranged opposite to the first end section, and a central
section between the first end section and the second end section.
The central section is a light source arranged region where the
light source is disposed, and the first end section and the second
end section are light source non-arranged regions where the light
source is not disposed. The optical member includes an area
overlapping the 1light source arranged region and an area
overlapping the light source non-arranged area. At least a
surface of the optical member opposed to the light source in the

area overlapping the 1light source arranged area has light

reflectance higher than that of at least a surface of the optical
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of the optical nmenber opposed to the |ight source decreases as a

di stance fromthe light source increases. Wth this configuratd@fsssphwse
distribution of brightness of |ight output fromthe optical nenber

and used for illum nation gently changes fromthe area overl appi ng

t he |i ghhesbearcepposadged tiegi biigho ¢deras ebn ovtes | appi ngvdtieagpighd the
source non-arranged region. [0041] (24) The surface of the optical
menber oppgsedsborthenbhnghtrranyede alras.a Light kefilteekd TrarOrdHeON ight
configured to reflect light. Wth this configuration, |ight

refl ect apceroé fihetstedakes ef pahe opiicabtieabeaieie hevhhg%lwmy
side can be properly controlled in accordance with the configuration

of the Ihghh IefhectéNUepostiton nd@IAL] (RSt The dnghts dief | actid ected
portion includes a |arge nunber of light reflective dots arranged

Wi thin thensurikaceoot rhRemeptbaaln BRIPIELtnelRRe d0 hdepdi pht BRWES re,
Each of the light reflective dots has a subsStantially round shape.

W th thignh&onhd@w adf oms ghhe ddghtoF ofd RGlANOS RN P&8ASIdY than that
controlled in accordance with the configurations of the dots (such as

areas angr di sifd Rui Q0 A8 Yhe h@gf}%l %Iggkc%h_e ﬁ&hfea_sfél{tcf%ilsigahﬁ‘%s

cat hode tube.” Wth this configurati ri ghtness can

achi eveds, {00441 Z e 8y bLIPhe SOME G814 £o.8 nfe L £aLR9de fHRE L WIN o

the light source non-arranged region. Since the part of the
optical member overlapping the light source non-arranged region
has relatively small light reflectance, a larger amount of light
is transmitted therethrough. Therefore, predetermined
brightness in the illumination light can be achieved. According
to the present invention, the central section corresponds to the
light source arranged region. The first end section and the second
end section correspond to the light source non-arranged regions.
Therefore, sufficient brightness can be achieved in the central
area of the lighting device. As a result, proper brightness can
be achieved in the central display area of a display device
including the lighting device. Therefore, the display device can
be pfovided with good visibility.

[0039] {22) The rising portion is arranged close to each of
the first end section and the second end section. By arranging
the rising portion close to each of the first end section and the
second end section, which is the light source non-arrange region
in which the amount of light tends to be small, light is more

efficiently guided to the optical member.
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this configuration, a longer lifetinme can be achieved, and the
bri ghtness of |light can be easily controlled. [0045](28) The !éiogsgSSBOWSG
I ower

source is a LED.Wth this configuration, a longer lifetine an

power consunption can G200053SBOWSG be achi eved. [0046] Next, to

sol ve thedbobegoi ng @HblEmr Iihehidisef vcdewieceodiat Hezddvertid afurface

I ncludes the lighting device descri bed above and a display panel

confi guref tiepopvidel duspbay ospoged ighttis omdive ddghid NV EEs as
a distance from the light source increases. With this
configuration, a distribution of brightness of light output from
the optical member and used for illumination gently changes from
the area overlapping the light source arranged region to the area
overlapping the light source non-arranged region.
[0041] (24) The surface of the optical member opposed to the
light source has a light reflecting portion configured to r;flect
light. With this configuration, light reflectance of the surface
of the optical member on the light source side can be properly
controlled in accordance with the configuration of the light
reflecting portion.
[0042] (25) The light reflecting portion includes a large
number of light reflective dots arranged within the surface of
the optical member close tc the light source. {Each of the light
reflective dots has a substantially round shape. With this
configuration, the light reflectance can be easily controlled in
accordance with the configurations of the dots (such as areas and
distribution density).
[0043] (26) The light scurce is a hot cathode tube. With this
configuration, high brightness can be achieved.
[0044] {27) The light source is a cold cathode tube. With
this configuration, a longer lifetime can be achieved, and the
brightness of light can be easily controlled.

[C045] (28) The light source is a LED. With this

configuration, a longer lifetime and lower power consumption can
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[ 0047] According to the display device, the lighting device supplying
light to the display panel is less likely to produce uneven yq0053580KSG
bri ghtness. Therefore, the display device can provide high display
quality. [0048] The display panel may be a liquid crystal panel. This
di spl ay devaclkieandbe used as a liquid crystal display device in
various applications, for exanple, displays for televisions, personal
conmput er 00461 espeaiail )y sai sable the lfarggosagegroltilem, aythe display
[ 0049] Advant ageous Effect of the Invention According to the
i nventi oflevidei St pOissi Dheett 01 SHPPEBSAOE Citid eNcgh i nPrd gt deSfescribed
unevenness. BRI EF DESCRI PTION OF THE DRAWNGS [0050]FIG 1 is an
expl odedaipets paet 4 We syllew S BenEigured to provide display using 1ight
from the lighting device.
[0047] According to the display device, the lighting device
supplying light to the display panel is less likely to produce
uneven brightness. Therefore, the display device canprovide high
|
display quality.
[0048] The display panel may be a 1liguid crystal panel. This
display device can be used as a liquid crystal display device in
various applications, for example, displays for televisions,
personal computers, and especially suitable for large screen
displays.
[0049] Advantageous Effect of the Invention

According to the invention, it is possible to suppress

occurrence of brightness unevenness.

BRIEF DESCRIPTION OF THE DRAWINGS
[0050] FIG. 1 is an exploded perspective view showing a
schematic configuration of a television receiver according to a
first embodiment of the invention;

FIG. 2 is an exploded perspective view showing a schematic
configuration of a liquid crystal display device included in the
television receiver;

FIG. 3 is a cross section view of the liquid crystal display

device along a shorter side;
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schematic configuration of a television receiver according to a first
enbodi mrent of the invention; FIG 2 is an expl oded peréﬁbﬁ&ég%ﬁ/(ﬁsg
vi ew show ng a schematic configuration of a liquid crystal display
device included in the tel evision receiver; FIG 3 is a cross
section view ofr¢he bsquictossystatich splay odeyvhea iahardcayshalt&rsplay
side; &00053SBONSG FIG 4 is a cross section view of the

liquid ciystad disphay dengee al@sg a | onger side; FIG 5is
a plane view of [ayout of a hot cathode tube and a reflection sheet

in a chassis imgludedd 8 phenki gubd &f idy@udiciPhayodevi€Rode tube and

FIG 6 is an enlarged cross section view of main conponents of FIG

3; a reflection sheet in a chassis included in the liquid crystal
display device;

FIG. 6 is an enlarged cross section view of main components
of FIG. 3;

FIG. 7 is aplane view for illustrating distribution of 1light
reflectance in a diffuser plate; |

FIG. 8 is an enlarged plane view of main components showing
a schematic configuration of a surface of the diffuser plate
opposed to the hot cathode tube;

FIG. 9 is a graph showing changes in light reflectance on
the diffuser plate along a shorter side;

FIG. 10 is a graph showing changes in light reflectance on
the diffuser plate along a longer side;

FIG. 11 is a graph showing distribution of brightness of
light emitted from the diffuser plate along a Y-axis direction
using a reflection sheet, according to an example and a comparative
example;

FIG. 12 is a cross section view of the liquid crystal display
device along a shorter side using the reflection sheet according
to modification example 1 of the first embodiment;

FIG. 13 is a cross section view of the liquid crystal display
device along a shorter side using the reflection sheet according

to modification example 2 of the first embodiment;

FIG. 14 is a graph showing changes in light reflectance on
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FIG 7 is a plane view for illustrating distribution of |ight
reflectance in a diffuser plate; FIG 8 is an enlar ge&o%&%@ﬁowse
vi ew of mai n conponents showi ng a schematic configuration of a

surface of the diffuser plate opposed to the hot cathode tube;

FIG 9 isha drffisshew:ng shangesshBrtieghtideldeetranes 08 d®i fication

di ffuser plate along a shorter side; FIG 10 is a graph
showi ng ekamges Bnofi ghe refsectapsgimanthe diffuser plate along a
| onger si de; FIG 11 is a graph show ng distribution of

bri ghtness of pight1 st hegrdpomrdie  ifisRfePhiat €1 8honge M d=8XhSe on
direction using a reflection sheet, according to an eéxanple and a

conpar at{ ¥& BXAREE: plate alodd & sﬁgri;érasfa@%%,c%%etihgntaitnﬁaé&ioffiéahﬁon

liquid crystal display device along a shorter side usi'ng

reflectiop,gheetyageording; o o by saLion exanple 1 of the first
FIG 13 i

enbodi nent ; IS a cross section view of the liquid

ot e B OSSR ST AU T8, eI e
FIG 14 ésreaflgarcacpirbé @%\@e'%q %g%nﬂgid'dgw“ ﬂglthbégfsl fgtaanc%easosnis according
to a second embodiment of the invention;

FIG. 17 is a cross section view of FIG. 16 taken along line
®xvii-xvii;

FIG. 18 is a plane view of layout of a hot cathode tube and
a reflection sheet in a chassis according to a third embodiment
of the invention;

FIG. 19 is a cross section view of FIG. 18 taken along line
Xix=-x2ix;

FIG. 20 is a plane view of layout of a hot cathode tube and
a reflection sheet in a chassis according to a fourth embodiment
of the invention;

FIG. 21 is a cross section view of FIG. 20 taken along line
Xxi-xxi;

FIG. 22 is a cross section view of FIG. 20 taken along line
Xxii-xxii;

FIG. 23 is a plane view of layout of cold cathode tubes,
light source holding members, and a reflection sheet in a chassis
according to a fifth embodiment of the invention;

FIG. 24 is a cross section view of FIG. 23 taken along line
XX1v—-XxXiv;
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G200053SBOWSG t he diffuser plate along a shorter side according to
nmodi fication exanple 3 of the first enbodi nent; FIG A&obSisiows
graph showi ng changes in |ight reflectance on the diffuser plate

al ong a shorter side according to nodification exanple 4 of the first
enbodi nent ; FIG. 2¥1iG alflieseavpeane Vigwuwf dfafgébs ehdaahotflection
cat hode tube, a reflection sheet, and hol ddown nenbers in a chassis
accor di ngh¢et dnse chad sesbociomhinot otehei kb entbicariment of theHGerdt/i drs;
a cross section view of FIG 16 taken along line xvii-xvii;

FIG 18 is a piube 24 éw afcteyouweafian hakwcat ome. taheansd along line
reflection sheet in a chassis according to a third enbodi nent of the

i nventi okxvi-xxvi; FIG 19 is a cross section view of FIG 18 taken

al ong line xix-xix; :

FIG. 27 is a plane view of layout of a hot cathode tube and
a reflection sheet in a chassis according to modification example
1 of the sixth embodiment of the invention;

FIG. 28 is a cross section view of FIG. 27 taken along line
XxXviii-xxviii;

FIG. 29 is a cross section view of FIG. 27 taken along line
XXIxX-XX1x;

FIG. 30 is a cross section view of a liquid crystal display
device along a shorter side using a reflection sheet according
to a seventh embodiment of the invention; and

FIG. 31 is a cross section view of a liquid crystal display

device along a shorter side according to an eighth embodiment of

the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[00511} <First embodiment>

A first embodiment of the invention will be described with
reference to FIGS. 1 to 11. First, a configuration of a television
receiver TV including a liquid crystal display device 10 will be
explained.

FIG. 1 is a is an exploded perspective view showing a
schematic configuration of a television receiver according to the

first embodiment of the invention, FIG. 2 is an exploded
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FIG 20 is a plane view of |ayout of a hot cathode tube and a
reflection sheet in a chassis according to a fourth enbodi ”9”520%53%155?’5@
I nventi on; FIG 21 is a cross section view of FIG 20 taken

al ong line xxi-xxi; FIG 22 is a cross section view of FIG

20 takenpatepgctine xkéw-xkowing a schemdEc 28om 8i gupdahnen Vo v afiquid
| ayout of cold cathode tubes, |ight source holding nenbers, and a

refl ectionysheetdiisplachasses actadidgntthat ki bihseshod deinie 0b riigs .
i nventi on; FIG 24 is a cross section view of FIG 23 taken

along ling KKGV-XXig/ia @RR0BISBOMEGVELEG 025ths _Bi@hﬁd‘ﬂ:ﬁé}@&’\épfdisplay

| ayout of LEDs and a reflection sheet in a chassis according to a

si xth enpogi pedr ofrd.he bnvest hofhorter side, FIG. 4 is a cross section
view of the liquid crystal display device of FIG. 2 along a longer
side, FIG. 5 is a plane view of layout of a hot cathode tube and
a reflection sheet in a chassis included in the ligquid crystal
display device of FIG. 2, and FIG. 6 is an enlarged cross section
view of main components of FIG. 3. In FIG. 5, the chassis has
a longer side along an X-axis direction and a shorter side along
a Y-axis direction.
[0052] The television receiver TV according to the embodiment
is configured to include the liquid crystal display device 10;
front and back cabinets Ca and Cb sandwiching and storing the liquid
crystal display device 10; a power source P; a tuner T; and a stand
S, as shown in FIG. 1. The liquid crystal display device (display
device) 10 1s a horizontally-long box (rectangular and
longitudinal) as a whole and is stored in portrait orientation.
The liquid crystel display device 10 includes a liguid crystal
panel 11 as a display panel and a backlight unit (lighting device)
12, and these components are integrally held by a frame-1like bezel
13 or the like, as shown in FIG. 2. In the embodiment, the
television receiver TV has a screen size of 32 inches with an aspect
ratio of 16:9 as an example. More specifically, the horizontal
dimensicn of the screen (along the X-axis direction) is about 698
mm, for example, and the vertical dimension of the screen (along

the Y-axis direction) is about 392 mm, for example.
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FIG 26 is a cross section view of FIG 25 taken along line

XXVI - XXVI ; FIG 27 is a plane view of |ayout of a hot galhodese
tube and a reflection sheet in a chassis according to nodification
exanple 1 of the sixth enbodi nent of the invention; FIG 28 is

a cross seesBopn vi ewmentt FliBe 24 dudkerrglsangd phAelXxxVi dhdxilvé ibacklight
FIG 29 is a cross section view of FIG 27 taken along |line
XXI X-XXi¥nit 12 cofd@Gt30ihg Bhéer DEGuB@CET PN ¥ e HF1 &y | depe €k CTy Skl 1
di spl ay device along a shorter side using a reflection sheet

accor di nge t g 8cseveat hrembpdigentcof theoi ayention; and FI G
31 is a cross section view of a liquid crystal display device along a

shorter side aggondigd dt @r?@t@#ﬁr{bﬁr‘(@q@jﬂlﬁﬂ’tpgﬁe%@.]ﬁ AVeNRR. a BRIk

MODE FOR CARRYI NG THE T NVENTI ON [ 0051] <Fi'rst enbodi nment >
of glass substrates attached together with a predetermined gap
therebetween and 1liguid crystal sealed between the glass
substrates. One of the glass substrates has a switching component
(TFT, for example) connected to a source wiring and a gate wiring
orthogonal to each other, pixel electrodes connected to the
switching component, an alignment film, and the like. The other
glass substrate has color filters in which color sections of R
(red), G (green), B (blue), and the like are arranged in
predetermined alignment, counter electrodes, an alignment film,
and the like. 1In addition, polarizing plates 1lla and 11b are
disposed outside the two substrates (refer to FIGS. 3 and 4).
[0054] As shown in FIG. 2, the backlight unit 12 includes
an approximately box-shaped chassis 14 with an opening l4e on the
front side (the light output side and the ligquid crystal panel
11 side); an optical member 15 group (a diffuser plate (light
diffuser member) 30 and a plurality of optical sheets 31 disposed
between the diffuser plate 30 and the liquid crystal panel 11)
disposed to cover the opening l4e of the chassis 14; and a frame
16 that is disposed along the longer side of the chassis 14 so
as to sandwich and hold a longer side edge portion of the optical
member 15 group with the chassis 14. Further, the chassis 14

contains a hot cathode tube 17 as a light source (linear light

source); sockets 18 for relaying of electrical connection at end

23



A first enbodi ment of the invention will be described with reference
to FIGS. 1 to 11. First, a configuration ofa television receiy,

including a liquid crystal display device 10 wll be expl ai nedﬁ)OOéEyBOWSG
FIG 1 is a is an exploded perspective view showing a schematic

confi gurgd+ononk art ehevhstorataeaevenoacaqr;diah@ t0 HNRIdY 1S3 covering
enbodi nent of the invention, FIG 2 is an exploded G200053SBONSG

per spect tye1 ¥&eyw s NPW g eamsg::ti%&bh% et hgU M It Hfded thib@Uid and the
crystal display device included in the television receiver of FIG 1,

FIG 3 i§o8Kk&t9SEs se%r@wexewwlfe kh@slsllguqd BRY¥SA abe £l SPE BN AVE &€ 20
of FIG 2 along a shorter side, IS a cross section view of the

l'i qui d cwﬁaaahéyes_m @srd@aff@ceioﬁlo% 1% ﬂltongTﬁelcﬁiﬁedalshgﬁlbeEI = Pige

is a plane view of layout of a hot cat hode tube and a reflection

sheet i A eRsyhihiighidedin the higukdCryst aladisnl ayudeviee ofae,

FIG 2, and FIG s an en arged Cross section View

corrponena; d&%ec‘%&s athénlf@ﬁ{()r%%?ﬁ%?d“gé (g?m s has a longer side along

an X-axis ron and a ong a Y-axis direction.

[ 0052] Th VI Si o ec Ve ccor 9 Odl ment. i s .
confi gur EodﬁS?o i ncl u CEH |5£11w (\jllﬁgr ybgtrg%ug%l Esbgl gElew ce SSlpl’or?tn and
back cabjinets and dw chi,ng an e_liquid.cryst

di spl ay few c% 07 nbo%%er r!Lsaouer ?:éla ne el'ig 151 d*a°sbdn TN from
shown i devi

F
ooTe & ?Sn?%mowff“e%& ﬁd‘&??ﬁ“’%ﬁﬁ”b@é&ﬁ& bl i3 B d20ise) g
whol d t t tation. . T |
i opl ay Kithes 196 3 wEF HREC S %‘a‘%@r@g' o ssaternad G tEORLS: grates
I d bac ht t (| t 12, dth t
Bre i nf‘” 45y é‘ncﬁgf% ) Ba A Yo R LT G REAREE 2 Ry %
FIG 2. In the enbodi ment, the television receiver TV has a screen

si ze of FPYThdfed W% h %ﬁngsﬁectT?%t}P%tB‘?m Bt A &5l 4h T lrectmpaa lar

specifically, the horizontal dinmension of the screen (along the
X-axi s ditaR} i(dAYIi-Eudpat ) 60kt nd LpaFeBddfs 8ndahghpréeyesideglligned

di mensi on of the screen (along the Y-axis direction) is about 392 mm
for exarft &he liquid crystal panel 11 and the optical member 15, and has

a range of formation so as to be almost the same in size as the
liquid crystal panel 11 and the optical member 15 in a planar view.
In addition, the bottom plate 14a has insertion holes for insertion
of the sockets 18 at the both ends along the longer side. The
side plates 14b are provided in a pair at both end portions of
the bottom plate 14a along the longer side and the shorter side,
and the side plates 14b rise from the bottom plate 14a at an almost
right angle. The receiving plates 14c each are formed at the side
plates 14b, and are bent at an almost right angle with respect
to the side plates 14b, and are configured to be in parallel to
the bottom plate l4a. The outer end portions of the reflection
sheet 20 and the optical member 15 are placed on the receiving

plates l4c which are configured to receive these components from
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[ 0053] Next, the liquid crystal panel 11 and the backlight unit 12
constituting the liquid crystal display device 10 will be des

(refer to FIGS. 2 to 4). The liquid crystal panel (diSIE\)Ozlg{s}gi‘s’gBOWSG
panel) 11 includes a pair of glass substrates attached together with

a predet engipedk gapdé herebelaweiart.and 44 WHsherist@lc segl athdetawen;ing
the gl ass substrates. One of the glass substrates has a sw tching

conponeny14d&EL.ad Rasexam Bb168MNAE LA cLIGhawS DM €A WbhELOD 130t Be Gt fne
wiring orthogonal to each other, pixel electrodes connected to the

swi t chi nggcoppOnetiss Al 8l a@nitidtdn and dde dd dpracldie ) herr glass:

substrate has color filters in which color sections of R (red), G

(green), & (Plue) . r@Rdthgo1d ke are arranged in predeterm ned
al i gnnent, counter electrodes, an alignnent film and the like. In

addi tionjgpetari zi ng 1l ates dda . %{ «di e q{§i? .

substr at Eas (rgf er to Fl % 3 anéﬁz%. e 0?5]1@%%§1%0&ﬁ0i %\ttl;t,e I{ei\q)%n
backl i gh jt i nclu ppr.oxi I qQﬁ-épgfe chassi.s 1

with an %%%bngéiﬂe%gﬁ %%%mﬁggﬂf §¥¥en?%§e%lig ou ﬁ%% %i%@lgﬁdﬁﬂ%gr
liquid c n 11. si de) pti.cal nmegber_ .15 group di £fuser
pl ate (I%%ﬁ%fiﬁ$?hgér %%%%er%e§gg§%&vé%grura ?tfhgwﬂgp%?c F%Ehe%ts%%f
di sposed_bet ween the diffyser plate 30 _and.the liquird crystal panel .
115 737 SPERE T oVt The o AGC18E bret HenEhatel £%.C s T iAad ©
16 that js disposed,al t he | qnge i de the chassis 14 so as to
sandw oL AHdRORE h PohJer L G UG SR DA 10 (e CORETESF TEnBRmORs
dat hode TUBE S FOAEIE0r | grEe SOUrEE oTHRAr ST Pore L LotF QOph CogEkEres fgom
for relaying of electrical cqonnection at end, G200053SBOWNSG porti ons
of the HGt® E&hEAENPHBEM Y nHOab?ld?eb@Tecl@‘%G\%’rairﬁ‘gt]&%l‘?Féiﬁtq%l“g‘?“tbﬁé‘
end portjons of the hot cathode tube 17 and the sockets 18. Mbreover,
the chassis 14 Ti&s Feefe@ction Yiert 2001 al@st hér erRCtangHéprectsingiRe
of light. The optical nmenber 15 side of the backlight unit 12, not
the hot Cl@nbideididel 1 7ifihde lesasti slifesahfed | st uthie sildened to
[ 0055] The chassis 14 is made_ of synthetic resin, and is forned by a
b](c)t t omhmf%@hq;aﬁﬁ sii%géts?! ‘ah@lée%@tﬁﬁ %%mgisf BYWAP b § q‘r:@hmlatl{@@geﬁecﬁéwsrmﬁ
of each side o e bottomplate 14a, and receivin ates

j utting cifavar §hter eﬁﬁﬁlwé:tdiq?“t dheatds2bfis h@oxsfa@upgréltoé@ hape angoirgom
an approxi mately shall ow box shape as a whole, as shown in FIGS. 3
and 4. Fwthon GAplcitseostd Fdorw tdet degilcar pdladge 1¢kordi thei nhkksis
with a longer side and a shorter side aligned to the liquid crystal
panel 1L4nch tgeelioprf cal siepbeeritonandlhasiainanfereérfiof mami thesend
as to be alnost the sane in size as the liquid crystal panel 11 and

t he opt ipcedtimemodr th® bntaopl anativneda | it @dahid idrg ltikgh thotut-gutplkatie
14a has insertion holes for insertion of the sockets 18 at the both
ends al engl the dpngesl sicdédeTAE side) plaiesa pdbhrase guteridded; ppraions
pair at both end portions of the bottom plate 14a al ong the | onger

si de andOchexshadiay sutkeard@tddrhehsi des ph Ateerisldl thse ifsiom pbetions
bottom pl ate 14a at an al nost right angle. The receiving plates 14c
each areoionspgoat tbheo sitde bpabaspdAbicantharsa degnt At sbwah MBSEIGS.
right angle with respect to the side plates 14b, and are configured

to be i ra@_aabl,ethéomheoﬁgp@@mmag@aJa&ad thhe patherofe@@sﬁagt pbersiehs
the reflection sheet 20 and the optical nenber 15 are placed on the

][ecei Vi p@Hpbat eseldernBbeRoar sheopfrguied L4 eCloe HhesegRMBeREN, S
rom

the bottom plate l4a of the chassis 14 in a planar view, and
superimposed on the bottom plate 14a in a planar view. In other
words, the bottom plate 1l4a of the chassis 14 is formed over an

entire area covered by the bottom portion 20a and the pair of rising
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G200053SBONSG t he back side. In addition, as shown in FIG 3, the
receiving plate 14c has fixed holes 14d t hrough which the bez&% @% iSG
the frame 16, the chassis 14, and others, can be integrated by 8 éﬁ%
or the like, for exanple. [0056] The reflection sheet 20 is made of

synt hetigoresbis (foeanbPEEh ofc£X8PI &), str@thasgaisurd agse;a%ra view.
white color excellent in light reflectivity. As shown in FIG 2, the

reflecti oResbeste20ths baitdopn diked gy sdrfaeR-Qf ihhe ¢hass s as
(opposed to the hot cathode tube 17) so as to cover the alnobst entire

surf ace. cJhsaf&h ect hOR a3hefte 20 Akl WS 4 gt e £ td JH B tdeshQrmneq
cat hode tube 17 to be reflected toward the optical nmenber 15. The

reflec“ﬂ’i‘a%hgféa%%#%‘??g%o;si% an y'&%&@%&%@ﬁgﬁ@@ﬁ@g. WohB bt tom

| onger side and a s e aligned to the as a whol e,

201 5 cOnTBured o Tave h borT o mortTor J0SCATToEaR T nrl hg ot
POt om bl Lokt SERSLS e 0B 201 LPLIGLBOLL 908 200
Lo 90l QUSRS G5 A0 1 15 OB £2l PRINC 1oy i) 200 LI
Shown | hEb1 G Ok BT 17, BT LB BT Tl EAE 209 SR T ho pai 1 Of 11 si ng
port ons by, e ellgniian shee, 89;ate IRde ey, b Sein ) 2

superi sed on the hotto ate 14a in a planar view. |In other
vvoPds, n’P e TR pIEAcE ¢ a‘%‘F I?%Et%égﬁtsep]@ai 407 bRReddvet s aft along

entire area covered the bottom portion 20a and the pair of risin
25 20 S%%%ﬁg%r s?%e in a planaé)view (at a positionréuperimposecl%n

the central portion 14c), and is configured to be in parallel to
the plate surface of the bottomplate 14a. In addition, the bottom
portion 20a has a plate surface along the X-axis direction and
the Y-axis direction, and is also configured to be in parallel
to the plate surface of the optical member 15 (diffuser plate 30).
The bottom portion 20a has a rectangular shape (longitudinal),
and has a longer side aligned to the X-axis direction (the longer
side of the chassis 14 and the axial direction of the hot cathode
tube 17) and a shorter side aligned to the Y-axis direction (the
shorter side of the chassis 14). The longer side dimension of
the bottom portion 20a is almost the same as the longer side
dimension of the bottom plate 14a in the chassis 14, whereas the
shorter side dimension of the bottom portion 20a is smaller than
the shorter side dimension of the bottom plate 14a. That is, the
bottom portion 20a is smaller only in the shorter side than the

bottom plate 1l4a of the chassis 14.
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portions 20b of the reflection sheet 20 in a planar view. Therefore,
the bottomplate 14a is formed in a wi der area as conpared tos4dd8535p0wse
case where the bottomplate of the chassis is fornmed in an area
superinposed only on the bottom portion 20a. The bottom plate 1l4a
formed i pnoohe] suf fi clrentdis wigeoartdanean obe ateeditposedninaa GePONEIEH
such as an inverter board 22 or attach a wall attachnment (not shown)
for wal | thanghtgofpdiel di QUi teieysirh wdicspbayndeyheesdOrt 8F $h@, and
| i ke, on the back surface thereof. [0057] Specifically, the bottom
portion 2Pa 1&c4ltspasedmn e et kabesi det obos ei 59t t S Bheo dd@ on
in the chassis 14 along the shorter side in a planar view (at a

posi ti oSt LResEr 08 1@1@%&?%13?'0333%&'b%&t%ﬁpﬁla@é‘qél'asir?QﬂE'c%Hseéjis
to be in parallel to the plate surface of the bottomplate 14a. In

addi ti 9n14t$1§oxb(%tw@1 PREEEOD 203.has & da_i@ﬁgrswé@s:e_ﬁ{aomgist,hecr?& B 1S
direction and the Y-axis direction, and is also configured to be i'n

el . f f g he; OpL 15 (di f:f s
par ol elok ophheyBlahe SIS £l B el FBIBeto 19104l U SRt e
(| onor 1t pal oo chc 3oyl ae o Lansdh ek the oL ais et an
cat hode 14bee 179800 & hartar, lds.aldaned g e A sdinest 90 o

(the shor e of the chassi onger side I"on o
t he bott rtion 20a.is_al-most the s he | onger. si.de
di nensi oﬁi%rggojt%%&%%? )or%np‘—f‘ }tlg&f'fa%lﬁwt%raaegﬁés@? $ I’gle WhHer éLélst}f‘%éLonger
shorter side.dinension of_t bott om portion ais_smaller than the
shorter S1GETHITEReron=8=1 RobBPE S aTet 62 Cornal il e Hafrsmon
portion 2 is.smaller.aonly_in the shorter side n,the bottaq | at e
an of e K 4oPDera =180 b8 b T 0 G5 rng 0B0bS af MG b gL
a pair wt t he, bottom portion 20a therepetween along the shorter
i he " arif e (SR Oh The BOP RT3 e Tat Hod s PLate 17a in
superinmpgosed on both end portions 14A and 1433)‘ of the bottonplate l14a
in the cH¥SRESEAEHldng tHRe AdRGPEEP sPiet PR ST afarsidew! Bhgt bising
the pair of the rjsing portions 20b is configured to rise in opposite
di rect | ARFFHUIF 1418 pot PRI o Rate Wt mpeiaro w2 G calshieg ke side
| onger side. The rising portions 20b have a rectangul ar shape
(1 ongi t W A9 Rt teenpl e ity afdiadr é Smaddet h¥osais ing PREtionge20b
and shorter sides as the bottom portion 20a. Wile the dinension of
t he | ongete Scgacef spasler sy goy Lhenshonke s $idabsant Hee dxht ak plhée
di mensi on of the longer side of the bottomplate 14a in the chassis
14, the ldansisitie ehasisd ssidrt eFhej aecafof agl siihghsortiising PO tiions
smal l er than the dinension of the shorter side of the bottomplate
14a. That0k s(thehd engsly iadiomy pdret iYomsci20lgiges thiomnted ssdrlriger ¢hlay: ithe
the shorter side than the bottom plate 14a of the chassis 14. The
area of agach of the boditog poyitiiors 20b (the |lemgithh adlomggy t hbe YY¥arixss
direction) is larger than the area of the bottom portion 20a (the
| engt h alioregttilen Y- afnsadiiteictin othe ot @ohdbbirathont 2@a bdt tosnrpditicad on
20a of the reflection sheet 20 extends along the inner surface of the
bot t om pitatesr Phacrtehie shasgithd4dmrd bBokdackess spadstheimednticheda
bottom portion 20a and the bottom plate 14a, whereas the rising
porti on®2Qher ¢i5es separptekbynblam 1des balaicenbpt aken 1dige and dhepetenen
hol d space between the rising portions 20b and the bottom pl ate 14a.
A confi Qu=akhan1¥ bohe oki 5188 Nord,i eRsra@h whd Irike ndesert beds Ak kB
detail. [0059] The extendi ng portions 20c extend outward fromthe
separately from the bottom plate 1l4a and therefore hold space

between the rising portions 20b and the bottom plate 14a. A
configuration of the rising portions 20b will be described later
in detail.
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di stal ends of the rising portions 20b, and are superinposed on the
receiving plates 14c in the chassis 14 in a planar view The

extendi ng portions 20c are in parallel to the plate surface o2 {PRRISBONSE
bottom portion 20a (the bottom plate 14a and the receiving plates

14c) and[apsopl aced ok tdiee di g BB FRCEh PT2 D F Gl b Gy P Rt Lol 4ne
The extendi ng portions 20c are sandw ched between the receiving

plates l4¢csend owheroedgr RALIRNS Q% ihe dbbi user Plat £u30-1£0060) As,

shown in FIG 2, the optical nmernber 15 has a horizontal Ty-Tong square

shape (regd angul afind B13ddAN2E Vi 8We 252941 108} iAphdnerysial,.  The

panel 11 and the chassis 14. The optical nenber 15 intervenes between
the |iqui I 1, and, L he: \ '

for mdq%%%aﬁgf%gﬁfﬁ?%tze Oa%?shﬁgé%f%%i%:t%% iEIJ lc?e‘g{]gspdp%%%%ee ot
to the - i de | ght t ' n n ..
optical s eegl?&g?&giés%ggleézo%é%hgﬁ??oé\?@%%%%?ﬁé’e ]Ipdlr%ua} agd 3%%63 al plavnler}g

11 side i\g u i.de). The diffuser plate 30_.s forned
by di spelrgis]‘—?qtnégggl#eer %édﬁé%eél%ggi % utg}en%lrﬁélrt FBFgchnognt%‘? fostc Vg
transparent, resj n basge substrat.e with a predeterm ned thi.ckness. The
di ff userp?i;]ﬁ%?sesgjt;chas enee%scl?ﬁlc i poofrtdicg]fsu%%ﬁg atrrear‘?ﬁﬁ@{]“fl&g‘qqsg?ﬁﬁween
and al so_has the function to.reflect light emtted.fromthe hot,

cat hode Hibd 7 e ho SR BEdLA G B85 (9 I2° RRECOBORCAF Shodt Spser
f or med lro#/ attgi;gner sheet as conpared to the diffuser plate 30, and
has a tHFEEES Ted structure. Specifically, the optical sheet 31 has
a di ffuse{{qﬁs@eet, a_lens sheet, and a reflecti on-,tygl)e pol ari zi ng

sheet in or der 2Fr otHA'HE ditf FdSer i atlee 30Psitge L ( HEERY dey . has a
[ 0061] Thehot cat hodet ubel7 is tubular (linear) as a whole, _and _

i ncl uded A WA G Y A9 i e P Patasigweladt rigdes planar view,
di sposed on both end portions of the glass tube 17a, as shown in

FI GS. 3 amhuiah thiel §asd qnwsdal7ganas rditfeapp ok e ldas Bretpdical
| i ke encapsul ated therein and has a fluorescent material coating an

i nner walemas flacéntReveses peghecenihe ildgisigr fayetES panehel h@nd the
cat hode tube 17 is configured to constitute an outer circunferenti al
sur f ace st epghgtiagsiraubeé, Erel Aad camiad by gie da8fas¢y piladd 2h ddspalsed
center thereof. Each of the electrodes 17b includes a filanment and a
pai r of arerthiendlask erimect edbrcs et K certdvepdratti oad holdet el [1dnmeride Tnel
hot cat hode tube 17 has sockets 18 fitted over the both end portions
t her eof .tHEhd fghrtegoitmyp t eximieialancareer cgrinectledheied e dicphates! b8 the
the inverter board 22 attached to the outer surface (back side) of

t he bot tforord atideldghénl tdeid haysitslldanghel hati deathddieh¢ ubieyhlt7 olusput
supplied with drive power fromthe inverter board 22 , and is

confi gursidiet)o c@hier ali ff uswre e o vied uBormddt by sdibpegbingsa large
(lighting status) by the inverter board 22. The hot cathode tube 17

i nt er venesibeet weedi. £ hes thd fosseri qileat €n3h andothet bahsparphatdidabase
(reflection sheet 20) of the chassis 14, and is disposed closer to

t he bot tsasplate $48h0d ghaiahassited4Hikameske dihbusefridat 130 30
The outer dianeter of the hot cathode tube 17 is |larger than the

outer diraretBe Binét Lok dafcaﬁ_h@d@ihgb@réﬁg@yﬁtéd MgHOr 28%240Ps€)ha ARMe
is about 15.5 mm for exanple. [0062] The thus structured hot cathode

tube 17 fgcstiohed Dy edletong ght he tehassirsnl4nsuabtt Batnbhe kapgt iy
(al ong an axi al
as described later in detail. The optical sheet 31 is formed by
a thinner sheet as compared to the diffuser plate 30, and has a
three-layered structure. Specifically, the optical sheet 31 has

a diffuser sheet, a lens sheet, and a reflection-type polarizing

sheet in this order from the diffuser plate 30 side (back side).
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direction) of the hot cathode tube 17 is aligned to the |onger
&00053SBOWSG  side of the chassis 14, and is positioned at APy 0053SBOVSG
approxi mately center of the chassis 14 along the shorter side, 44
shown in FIG 5. Specifically, assumng that the bottom plate 14a of

the chassioseif (the mas hoeprnagashid eubBel PRLI Gabu TR nda rangs bhgndmod,
cat hode tube 17) is divided into the first end portion 14A along the

shorter shde {al @k BheoY18% §14s aGidonya b S8Andoend1 POFLHQ8s 1R,
positioned opposite to the first end portion 14A, and a central

portion &ﬂ%é@@@v@&mrﬁwserwenéi 6§tt}?@g%lsae§éo%b%n?789r%%Oéﬁ%wﬁ he,

hot cathode tube 17 is |located at the centr portion 140, ereby to
forma |4 su rr regl ) i gﬂg
tube 17 }?g@éﬁbt?p Ig(ge%' at tﬁgﬂTale%s?&edﬁég\ 1pﬂ(\)étretl on nﬁ%%&t%g} srgag%é.'n end’ "
portion 14 L L h |.at . 1 o_formlight so e .
on- ar r ansed H o6 T RESERETFRSE (el B chehode telbe b T e

i ght SOULLE: A [%gg%gﬁj?%g ﬁ&%&&“éﬂ%@é% .'%Ciatr%fl—egrrfi&:;tg&}qﬁgs%ﬁf%{ce

portion 0 om plate a of 't assi

shorter sid nd the area o h i.ght source arranged. region_LA
(rhe Tedit piarBRddne3heRectabPect rdsoR e alEpR s PRE iR d o8l syyeer
the light, source non:arranged regions LN (the | ength_al ong the Y-axis
directi oyt R TA T fs'ﬁﬁga‘é?e o %tanegjialsgsntt@b%r@%aaﬁpgnégﬁtreldi%ﬁ
LA (the length along the Y-axjs direction) to the area of the entire
sor sen (FHESEH | DR ietet oh Gt e, Hot bt ( sHGTe i Elect rades
di nensi o s _about 4% _ for exanple. |n additiqgn, the |ight source
non- arr &%@ﬁd@ﬁsaﬁﬂéfn%%a‘r@o Rab@l 5 MoseHHEdSnECRREE e fobB A Oth
Part of the bottom portion 20a of the reflection sheet 20

(speci f ¥4l PPriiRescehttha fporresh - al Orfy otecarbeeart Wiqidy has gockets
pl anar view_ is superinposed on the central portion 140 of the .
(20005398OvEE- tethasErs fhe(Hojht emlireerbipangeleregifon CRP, fHeoedss
parts of the bottom portion 20a of the reflection sheet 20

(speci fittsmMinakshansocRNERELEEr ¥ ianshalssrgate 18hbet dre sindertaw borad
rising portions 20b are superinposed on the first end portion 14A and
t he secotd adrir@opect tenthapytegRurimac dback aidanged Flegikoris-dmNpliate
a planar view That is, the main part of the bottom portion 20a is

di sposed4a irhéhkei ghessoarté. arftenged ceghodel Apbahkt eas supelgad wdlth
ends of the bottom portion 20a and the entire rising portions 20b are
di sposeditiive hewel ghiorsolue daveatearveagd a2, egiddhns doX.filgu rsdbi ¢ icomtrol
the hot cathode tube 17 is fornmed such that the length thereof is

al nost equalbe curertoniador, althditmersi o idhamgers Sildehdiinensitannsof by
the screen. [0064] Hol ders 19 covering the end portions of the hot

cat hode the inverter board 22. The hot cathode tube 17 intervenes between

the diffuser plate 30 and the bottom plate 14a (reflection sheet
20) of the chassis 14, and is disposed closer to the bottom plate
14a of the chassis 14 than the diffuser plate 30. The outer
diameter of the hot cathode tube 17 is larger than the outer
diameter of a cold cathode tube (about 4 mm, for example), and
is about 15.5 mm, for example.

[0062] The thus structured hot cathode tube 17 is stored by
only one in the chassis 14 such that the length (along an axial

direction) of the hot cathode tube 17 is aligned to the longer
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tube 17 and the sockets 18, are nmade of white-colored synthetic
resin. As shown in FIG 2, the holders 19 each have a | ong aniglgé) 0 SG
narrow, approxinmately box-Iike shape extending al ong the shor PO3PRY
of the chassis 14. As shown in FIG 4, the holders 19 each have a
st epped §fgatrsud apasan s chnling d@@éi@@&n@@@wn dppaBdihhech Qi o r
crystal panel 11 can be placed in different levels, and are partially
super i npggeghon-hhgsfsceuhvingngl ahesshderak chagsi L0 he;
shorter side, t(k:lere%y to formngi de WSJ I st%f %Egeba%% isglﬁ%%u%nt PE%ZGt >
toget hergui t heihey 1 ecel Vi \ne; : 0 ' '
pins 23 pﬁrg\%trudi ng ??ﬁ%%%iﬁp%ﬁ%egg?got Egggge%%?g?gﬁ%{zg{#fg%
of the chassi a i.n ;| i re r into
f@ (gc:kgesﬂagzti QS%%%SH E@%chggl’c%!fsg? ﬂéﬂﬁeg?iﬁaa%d Pﬁ%e}ic?tcljfcar%)fode

insertion h er sur he recei'ving pla

th h y the.hol 9 : hed. tq th [ .
e sclasalse 1) 0808 4.0 AL AL AEREL L LUP RIS, U s
| i ght ti ill _be.d i bed in detail. FI G
72 pl areii KTes T GSTPALP gt AFSEFPBAC i SHeOf SLPgH: oPer PeEtARTe 1P
di ff | at FIG 8. | ar, I ' [ t
o moS5a Bl DG 20 B0 BE9EE BLATEYLeNs oL pomenenL
f FIG 7 to the, hot t hode tube, FIG 9 i h show
Changcs T PRSI e Anebe S et RSPt S S SN
hor t i de, d FIG 10.i h show h in_light .
et | ect dite M (HRFRAGT RS g are GRGRIGY Flaltdivg SENtGdeR iden HC,
FIGS. 9 and 10, the_ longer. side of the diffuser plate is .
al ongt heX2SBE8Y it d@5ore Lt MOWHST tBrr AR ofediRn ddhe  Meaamid e,
the Y-axis direction. FIG 9 shows a lateral axis indicative of the
Y-axi s diftedtdtorratthrdss Hotrer! Tsilde 2odn i liegiside Sénttdrea fgrgsh epidofoirig on
light refl ectance along the Y-axis direction fromthe forward end

portion 1%" Phet badarad end portion 1dfoal the PoGtom pErhe | lda y thereby

10 shows a lateral axis indicative of the X-axis direction (the

| onger sidderand iodpr eserce acyraphapiedt ragiPnghtNr efThedt drive tdlcohgt

the Y-axis direction fromthe left end portion to the right end

portion atigwed ntebe 177 F0o0B6] THee dilfbhsersqplete 30rasgbdr meeybyn LA

di spersing and nm xi ng a predeterm ned anount of diffusing particle

di f f usi mpdangimicalntyo laradlarbsit thhanspartert] lpase ismbduiCabd rrhee boftom

synthetic resin (polystyrene, for exanple), and has al nost uniform

| i ght treargrE fldancé tind ¢haddis &f4 edangceéhasshowhel esi@pedcrfd cald wrea

the light transmittance and |ight reflectance on the base substrate

of the diff ftohsdrigiitaseuBbe(@tdruydidgegibndln (rkéllenigtigal2ng the Y-axis
direction) is smaller than the area of the 1light source
non-arranged regions LN (the length along the Y-axis direction).
The ratio of the area of the light source arranged region LA (the
length along the Y-axis direction) to the area of the entire screen
(the vertical dimension of the screen (shorter side dimension))
is about 4%, for example. In addition, the 1light source
non-arranged regions LN in a pair have almost the same area.
[0063] Part of the bottom portion 20a of the reflection sheet

20 (specifically, the central portion along the shorter side) in

a planar view is superimposed on the central portion 14C of the
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&R00053SBONSG  portion 32 described later) are preferably about 70%
and about 30% respectively, for exanple. The diffuser plate ?& 6(}5%? s
surface opposed to the hot cathode tube 17 (hereinafter, refe RS
as first plane 30a) and a surface | ocated opposite to the first plane

30a and eppesed 10 theght qubdres ystadnpanetedidof hes g nafd i, s refer s gk

to as second plane 30b). The first plane 30a is set as a |ight

i nci dent . pb 3Nt dif oM e boahd £ frndre heti gathede seibesdeciSically,
entered, whereas the second plane 30b is set as a |light output plane
from whighe | hgbh Ehll WHAAURN digly Jcis oyEPLL-towaed the lHinquid o
crystal panel 11. [00?78] I'n artlddi tion, the whi te-f:ol or eg, dot - pattersnlenag

crys . 671 T addi .

consti {UXThG TRE TEgr T nerent o ane O The o iTuser moae b, L& and
onst i 117 ng | . i user” i

a7 ang & PIers oS B rind ot L98E TS PEL AR AR GR L P IHa
t at | I i ) t tter,

o the 1o SR DOrMREes) HieRaREaByY ot it el B ¥ibn

cont ai ni a mef.al oxide, for exanple, on the surface of t di ffuser
i ate 300 oS Sresne FARRTneopFrR T s et dcradioh iy MRgTes
ink-jet printing, .or the like. The light reflecting portion 32 has ,a
light re eecﬁai%%ealopng‘&oﬁtf g%%bcfh%tror%%é’rﬁﬁlé’,n %/ﬁiacﬁgfjstll‘%reg{elfrl%es rising
conpared to in-plane light reflectance of about 30% of the diffuser

ol ate SCTH Qo 20RHBRT ReRECSERo T Rt LT € f GOLHREn R RBERMARE GRFIOnS
is an average li Ht reflectance in a neasurenent, dianeter of the
CM37000LPL-AVI€MF8 lElﬁEastﬂP%%ﬁ cataneteluBe $o5 % frmpefafufAdtiatedhe
by Konica Mnolta Holdings, Inc. In addition, the light reflectance
on the I1YHTR EPPEEPINYS 2ETOGE53BBINES thRloitdF ot alsd perei ey iLenger
manner that the light reflecting portion 32 is formed on one entire
sur f ace ofd% YIS 'QUbst@atidratF4aR f or mati on surface is neasured by
the foregoi ng measurenent neans. [0068] The diffuser plate 30 has a
| onger sit¥4lal ong Hirddrrgxl % caveednpon)e and roHomer L sihgehghicaigode
the Y-axis directiong. When a dot pattern in the light reflecting
portion BPg dclhasdgéde Fpghetreld ecamamadm ahelfiyestcdloasel 8gathetic
opposed to the hot cathode tube 17 of the diffuser plate 30 varies

al ong t hesiort s shadenagnshdén 2n FrGholdees ek tand Gave) a Tieaw esd
the diffuser plate 30 is generally configured such that a part of the
first plrer@Qaapppeximpssed boxthekdathagst kadentibg dYoherted shbtréer
referred to as |ight source overl apping area DA) has |arger |ight

refl ect anicke tlifathpachssefst hé. f iAstshplwanén30aGnot , stiperhiaipEsed 16n ebbé
hot cat hode tube 17 (hereinafter, referred to as |ight source

non- ovetaappiang tapeadDiypnassshbunei on RHGE clY . tHa @itdidd Iomenddeghtl 5 and
refl ectance on the first plane 30a of the diffuser plate 30 hardly

vari es ahend itdhe d engestasi ganaid 1ils cami beapnedeal mpstdidfietenm asvels,
showmn in FIG 10 (refer to FIG 7).

and are partially superimposed on the receiving plates 1l4c of the
chassis 14 along the shorter side, thereby to form side walls of
the backlight unit 12 together with the receiving plates l4c. The
holders 19 have insertion pins 23 protruding from surfaces opposed
to the receiving plates 1l4c of the chassis 14, and when the
insertion pins 23 are inserted into insertion holes 24 in upper

surfaces of the receiving plates 14c of the chassis 14, the holders

19 are attached to the chassis 14.
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[0069] Di stribution of light reflectance on the diffuser plate 30 w il
be described in detail. Light reflectance on the diffuser pla

becones continuously snaller along the shorter side (Y-axis E%O&%BOWSG
direction) with increasing distance fromthe hot cathode tube 17, and

becones taogey with Nl easi dgnPIoXkgtiynt 8t BRehat reakRede 1bwke 3b7,in
and the distribution of the light reflectance is normal distribution

(draw ngra) pel bn hapad (o Vo1 @81 5P oW thireRl S pé d&:&ribed in detail.
Specifically, the light reflectance on the diffuser plate 30 becones

maxi mum at a e r gl pardi dheveal; £ {29993 pBANSG, ﬁ%ﬁd@nﬁhg!’ftﬁf ht

side (aligned to the center of the hot cathode tube ecorres

m ni wm@éﬂg&f@aﬁ@gs@ 'aeaf%uéé.@gglaiﬁt %gg;r t §ri§ia%een1?ggg§%f%&gée view

val ue of t ight reflectance | % for exanp

Lo the | Ar ForPhEFaRAES R Ratin Fitk S s Fndilols" iTace
b id i ' [ 241s | di d
nar oty VS ed AT THE BOEhoentie BT (hERAFILEP bIa 45001 e (e

h i de. | ddition, i f the.diff l.ate 30 with
PrOnLer 8| DL, sAGLRoREL e 1 LU AL A0 ene

bt ai ned, b bt t.i 1 ni |l ue, fromt he  nmaxi m val ue. of

Dhe | ot Ve R i B I o RO neRIRE Ol D50 e Bigt 15 e
bt' ted I t as hal f-value wi.dth region HW Wdt h of the

Pa oo R g Shonarenca e et 08 thad ittt p1lte

or | ect Hod s deb] G Fod CHESRTBNIAnd Jhé Lieni MARD 4Cuc BF AMS%amice
is designated gs Rmn, a region of the diffuser plate 30 with |ight
ref | ect e BPRIFEUSSYP hgt § ASREPRY FhE3)- B SRORRCHEPBw AT Bt shedtey
hal f-val ue width regi on HW EgO?O’:EI nequal ity 3] (Rrra?< - Rm %/ 2 +
Anin < R JOO7E MEEASI 81orggrbAsYofxiheddr¢Fbsern - It 30 shiows a
' Tght lateral axis indicative of the Y-axis direction (the shorter side)
and represents a graph plotting light reflectance along the Y-axis
direction from the forward end portion to the backward end portion
shown in FIG. 7. Similarly, FIG. 10 shows a lateral axis
indicative of the X-axis direction (the longer side) and
represents a graph plotting light reflectance along the Y-axis
direction from the left end portion to the right end portion shown
in FIG. 7.
{0066] The diffuser plate 30 is formed by dispersing and
mixing a predetermined amount of diffusing particle diffusing
light, intc an almost transparent base substrate made of synthetic
resin (polystyrene, for example), and has almost uniform light
transmittance and light reflectance as a whole. Specifically,

the 1light transmittance and light reflectance on the base

substrate of the diffuser plate 30 (excluding a light reflecting
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refl ectance not exceeding a value (about 47.5% for exanple) obtained
by subtracting the m ni mumvalue fromthe maxi num val ue of thgydoh&Rkowse
refl ectance and adding the mninmumvalue to the half of the

subtracted value, that is, regions other than the half-value wdth
regi on Hwraienda?i dedcasbadnihabéf} vateepne thalb bygi @insutNEYWE and about
&R00053SBONSG  Specifically, assum ng that the maxi num val ue of the

i ght reBect anepersidediygnaioad asanyiex. amrhd hei Afnsavnbvakee 30f Hawe a
sanme is designated as Anmin, regions of the diffuser plate 30 with

| i ght refhettascefRasshtiostyengpt paguabiet yulfd)l 7ashahevnabekow e Berred
defined as non-hal f-value w dth regions NHW The non-hal f-val ue width

regi on NEWdss cdirspOsEshé B0 )Paht s adwiachi nechbedabdoyatsie oM BENE i rst
region HWin the diffuser plate 30. [0072][Inequality 4] (Rmax -

Rmin)/ 2 g1 &80& 302 Bad.opddBed 80731 dhe giald oreft 4 hehalif 1Yadﬂl§r:é’!r£gﬂ’té10

the shorter side dinension of the diffuser plate 30 according to the

enbodi nept réSradaly £O0%chord pxanel gopThatris fl%te@u%e%oab%ts@@%s
at the center of the diffuser plate 30 along the shorter side is

hal f - val 19 Wit hnEedian mn@%ﬂ&whq% 9f a@%or?@%eeﬁefe ﬁ£tlt1£'§e baq&na
ends of the diffuser plate 30 al

ong the sh rter side are

non- hal f1yalg %%%@1 Ra%h'r%%% WSem%&1§%£n¥%|0%e %‘i@tlhag%gig hlEWutput

includes the entire t source arrang regi on (11ght s urce

over | ap%f‘&a@rﬁ%npé}u%ﬁdw?ﬁﬁt { &1 hpeds £ £g)h o ﬁhocf Eggog‘rcggg Wéf& the

non- arranged regi ons source non-over

adj acenty f{ranged region LA Specifically, the
hal f - VM|ééRé%t #e 1’0 %@§|nc{udes nore than the halves of the |ight

source nﬂﬂj€f1angedlregd8n§l%§ gﬁ% %%f?ratlf of e‘ﬁgb the rqglon%t
orte e

to the s si de “di iension 6f Fuser® p?%n Rt

O cremip e e 1 T it st e

f: gﬁter Sttﬁ} gi ehncdslnoc}cl ehnet dpllfa]:nuesecgf pthaet ec113f0fu(sreerglp(i S‘c O O,SIatSe ) ov}nheln
FIGS. 7 and 8. The light reflecting portion 32 is formed by
arranging a plurality of round dots 32a in a zigzag alignment
(staggered and alternating manner) in a planar view. The dot
pattern of the light reflecting portion 32 is formed by printing
a paste containing a metal oxide, for example, on the surface of
the diffuser plate 30. The preferred means for the printing is
screen printing, ink-jet printing, or the like. The light
reflecting portion 32 has a light reflectance of about 75%, for
example, which is larger as compared to in-plane light reflectance
of about 30% of the diffuser plate 30. In the embodiment, the
light reflectance of each material is an average light reflectance
in a measurement diameter of the CM-3700d LAV {(with a measurement
diameter of ¢25.4 mm) manufactured by Konica Minolta Holdings,

Inc. In addition, the light reflectance on the light reflecting
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&00053SBONSG arranged region LA). Specifically, the non-half-val ue

wi dth regions NHWinclude | ess than the halves of the |light sour
non-arranged regions LN, and the ratio of each of the regi ons%@gﬁﬁ%owsc
shorter side dinmension of the diffuser plate 30 is about 20% for

exanpl e, ,@st desani befeaboveq i dRdiAddOPnat E%e@iéﬁﬁ’%%?@e@t@&e S&G Q8h
HWcan be said to be a high-reflectance region with relatively high

light ret}erd ancenas HPHRA 60 thiQ et ng@‘é@'ehgt@;]é\r@ié@sv‘éﬁggtfﬂé Sy the

NHW and conversely, the non-half-value w gl ons NHW can be sal

to be I%fﬁé%ﬁgﬁgn&%af&gkggfesaﬁ%as a&ﬂef/%fe'g%%# IQQE:F?%%SEE%{E%

[0074] Due to t or egol ng ution of the’ig reflectance, t e

|i ght ref(#(?g%j ng porfﬂeogjzi%zfdsseg _%{lu d iy %J%a{égﬁ{on%%ﬁd:s%{%fei b(eaC!Lolr?ﬁ 3:‘2‘1(3

Specifically,  the dots a constituting the cting po

32 have @ I mum_ar t_th n | _part t he . diffuser plate .30
al ong th% S otl? {agfegitgg,n%t%% 5 %ﬁo%%%rc%%{er é?i%%?t%ho {{t%}élﬁo TrEF RS -
tube 17...The area of _the dots,32a, becone radual |y smal Ler, with

i ncr easi%%e%iasggﬁc%aﬁ%ﬁ? tlﬁje%ggnﬁ%ﬁgp%‘?fl,eq%ﬁ%@%ﬁégnshgl Jr%sclt‘haaﬁged’
t he endnost, parts of the diffuser plate 30_along the shorter side.
That *1's ChARE BPEdeGtapRE Sotbosnr T Ban o iF PEPARetHEs radaet i thode
di stance fro he_cent er, t he hot cat hode tube 17. According to the
t hus coni%%%??e% %ﬁfﬁ%él%l%% 259 3% G918 9 G Yy gide
bri ght ness gli?stri,buti on of illumination_|light on the entire diffuser
pl ate 302° &A@"ThePfdre o éRFTSE foAtlGe B i ghthitlsd sdi Sheibrtfeiepplate
illTumnation light on the entire backlight unit 12. In addition, as a
means fot® ad BERNSF the I9YHIYTd sttdhddiat Ife Ridtts of24 b6t figst indine
reflecting portion 32 may be unified in area but changed

G200053 Qppﬁ1@5§§§dﬁﬁéﬁ@§éyWé§ﬁthode'tube 17 (hereinafter, referred

to as light source overlapping area DA) has larger light
reflectance than parts of the first plane 30a not superimposed
on the hot cathode tube 17 (hereinafter, referred toas light source
non-overlapping area DN), as shown in FIG. 7. In addition, light
reflectance on the first plane 30a of the diffuser plate 30 hardly
varies along the longer side and is maintained almost uniform as
shown in FIG. 10 (refer to FIG. 7).

[0069] Distribution of light reflectance on the diffuser
plate 30 will be described in detail. Light reflectance on the
diffuser plate 30 becomes continuously smaller along the shorter
side (Y-axis direction) with increasing distance from the hot
cathode tube 17, and becomes larger with increasing proximity to
the hot cathode tube 17, and the distribution of the light
reflectance is normal distribution (drawing a bell-shaped curve),
as shown in FIGS. 7 to 9. Specifically, the light reflectance

on the diffuser plate 30 becomes maximum at a central part thereof
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[ 0075] The enbodi nent is characterized in that the rising portions
20b of the reflection sheet 20 are configured to rise in two §4@BSsRoWSG
fromthe bottomplate 14a toward the optical nenber 15, as shown in
FIG 3. Further, the rising portions 20b are disposed in

corr espoatenget v tdhdrmyeutsioe théibhght tsotheedntdhefchhsshet b t(lide
| i ght source arranged region LA and the |ight source non-arranged

regi ons tihpednd ,optd bakcodesingminmirt he kaitff eisés thleatce 301 fhdiéhe shorter
hal f - val ue-wi dth regi on HW and t he non- hal f-val ue regi ons NEW,

t her eby sbdeni fiitenntahe nquantailiyy of thghligupplééletbahbe Ui fduser 65%,
plate 30 in a plane thereof. [0076] Specifically, as shown in Fig. 6,

t he ri sihgr patdrphs, 20f ahe fhonfmdmbyalie séf rirsd REMeetEi OBSURS3I0S Sifer
frontward at a predeterm ned angle fromthe bottom portion 20a and
second résiémglSLoi s idbefuallngo fihd helgHy ealtwacd aakedo Pregietariiagd:
angle fromdistal ends of the first rising sections 25. The first
rising sgrit®nso 25 mRd-dteresecanttdr HNGSeE NS e Niigmhtdtreflecting
di fferent angles. Base ends of the first rising section 25 have a

base poigérofod e biot tePhateotda o2ndaakeyconsssted gi raed Inoip dhes
ends of the bottom portion 20a along the Y-axis direction. The distal

ends of §hefd réiff&sséﬁg?%@éi@@saf&@%@aéﬁo 5 9{ad he I%G%gbqetni n,

ri sing sections 26 are rectly connected to each other. D st

of the secQnd i §FN9SEEEERRSY a{teea@g v&f@qqii‘afhtﬁsf'éfpé@tt.&&% Qe ddifng

optical nenber 15, and are connected directly to extendi ng base ends

of the t‘gggg'? i Q C.pal | J s il
di spose?i nt é;gi g 1}[*& s%ﬁ'r%%g’ nfooanger}{a{e{@lre!% Eaglg%dolns L%q/basg{b((a}er;%cr%qlﬁ] dyChe
above. 4 i.r .Sl i O I i ertain
gr adi entﬁﬁ%@%%l%aesgggﬁd@ {?ﬁ%qg@h g%%%%r‘?f %#%Zggng&éf;lnegpf%%éﬁ&nd
cat hode i : t i stal,_.ends h cond rising,section,
26 si de %%55&0%%512@. fighiktm D8 06t il i(e B8, SREPNGIL 208 REESN 1s
rising sectign are _configured.to ve pl ate ace frant .
surfagesiectsﬁgpgﬁg?ﬁvﬁgltlﬁ "Fh% T8RS ectVPJo %ﬁ%u%%ﬁf _i%aolue width
direction, that, is i t.h respect. to the pl surface_(front surface
of ' the SHEIH BETIRAT BOR T3 Reah 1 irsdse BEGEE - SojpSShetet b, 2enud e
bet ween the first rising sectio 25_and the osed dj ffuser plate
30 bocorkls e BR<SRUPRES HiS %) %élr‘?dléﬁg‘és‘fefﬁggt?g?evﬁ RS G hgs
di stance fromthe hot ,cat hode tube 17 al ong the Y-axis direction

(wi th i ntP8adig "HPoR-R-IY T VBAPENRE cBRE eF 3D thelehidnadied ke Rmin, a
screen). The angl e 191 fornmed by the first rising sections 25 with
respect GF4He Bbt tOiR pOiffBASP0P YT f d8ervPitat 190 (¥l efieprcadf Rb
rising fromthe bottom portion 20a, which is fornmed with respect to

t he Y- adaEifiedtd dReEPRSMYhES bt 8RPPBrIRS K ZGadebiard ahbalisivague
portions 20b) ) is preferably an acute angle (not exceeding 90

degr ees)WigHdr &9siererdtbl y, an angl e not exceeding 45 degrees, and is
speci fi cal I_‘%/anbout 20 degrees, for exanple. [0078] Base end positions

BP1 of tH*4)rst ridfngasedituns]
(Rmax — Rmin)/2 + Rmin < Rb - (3
[0071] Meanwhile, regions of the diffuser plate 30 with 1ight

reflectance not exceeding a value (about 47.5%, for example)
obtained by subtracting the minimum value from the maximum value
of the light reflectance and adding the minimum value to the half
of the subtracted value, that is, regions other than the half-value

width region HW, are defined as non-half-value width regions NHW.
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25 are superinposed on the half-value wdth region NWof the diffuser
plate 30 and are disposed in the |ight source non-arranged regi

LN. In contrast, distal end positions EP1 of the first risi ng@é088'55:)’SBOWSG
sections 25 are superinposed on the non-hal f-value wi dth regi ons NHW

of the dspéuseicplale 3% and R erhiepesed dkimen! v@hLeSOH Cehe 1ight
non-arranged regions LN. Therefore, the first rising G00053SBONS

Sect'0n5r8§1&59§§céhfsheéélgﬁ$@§dvé9tﬁmé£9A&ﬁ W anth G value of the
non- hal f-val ue wi dth regi ons NHWof the diffuser plate 30, and have

base endg,}ocal e%m%ntatt%dhegfm{ﬁt ue W dt-h peoion cﬂ\@’ﬁ&%rgg%g% 045 tn

| ocated in the non-half-value w dth regi ons NHW across aries

rogl ons t\n{j@t?@?oefof%g D S R “megp DL SER ROy e
certain dde?%ﬁ‘?%c?@ Whgﬁ?uggﬁﬁg tg?%ﬁ} (J:Ie 'sr ghwr' StRY S%((:thlnacinfnzéalue

si de an ot cat i'stal “en

ext endi n tlon 20 i de S|tetothe atho

si de) . 'IJ% LR sedord @lHﬁg sedg Sp(?nseodgénh%yealpﬁ 3F8 %F éggsd?? ﬁlt?ﬂt%_value
surfaces ped in h, t X direction d the Z-axis

directi o‘%t gtlhategjsonaﬁl ll?e@b (? #% A% %tface (front surface)
of the dj @@2 pl at the bottom port| on 20a). Therefore, space
bet ween ]econd rli dls 26 and the opposed diffuser plate
30 becones snal|'er vvlth |n eaS| d| stance fromthe hot cathode tube

17 on the di stdm&hd FHE! 4hat N dify the Y-axis b‘%rectlon (with
mcreamggofrommt fromthe center to the ends of the screen

Theangl e B nmed b;yrhtenéa*%é%?t% theshagisEei Peisl d6r it Hh?e%l'b%]’c?et Fide
the diffuser plate 30 (the bottom portion 20a) (along the Y-axis_,

di Tect | GHAGHE G rtiEh F1 O Hctiralh e 20k T e sibsdigient
portions 20b)) referably an acute angle (not exceeding 90

degr ees)is rﬁ?roéltpﬁégerﬁﬁﬂﬁ%ﬁm%]r@t e THE éReexdigfi Ub degbers. 6oy éhe
the angle 02 is set larger than the foregoing angle 01 formed by the
first ricamesective 5 imser respeet 30 oalArgbbheomhpaiteiron igea isakde
is specifically about 30 degree, for exanple. That is, the second

ri si ng dechi-orsl ks vislkd reeipinsiHig amwd regions of about 20% each at the

both ends of the diffuser plate 30 along the shorter side are the
non-half-value width regions NHW. The half-value width region
HW includes the entire light source arranged region LA (light
source overlapping area DA) and predetermined regions of the light
source non-arranged regions LN (light source nOn—overlapping
areas DN) adjacent to the light souree arranged region LA.
Specifically, the half-value width region HW includes more than
the halves of the light scurce non-arranged regions LN, and the
ratio of each of the regions to the shorter side dimension of the
diffuser plate 30 is about 28%, for example. Meanwhile, the
non-half-vale width regions NHW include predetermined regions of
the light socurce non-arranged regions LN closer to the ends of

the diffuser plate 30 (regions opposite to the light source
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&R00053SBONSG  angl e steeper than the first rising sections 25.
Therefore, the ratio of change in the space between the secongygyhSkhsise
sections 26 and the diffuser plate 30 along the Y-axis direction is

| arger than the ratio of change in the space between the first rising
sect i onsa2sangddt kegdiohf dser. pl SpecBiadbhy, t hbeYraxi-hadifr-eetliven.width
[ 0080] Base end positions B22 of the second rising sections 26 are

| ocat ed ragibessHHd posiltiden lass hehdoreyoi hgldiést aF ¢he AddsjHt asurce
E21 of the first rising sections 25, and are superinposed on the

non- hal freataerandet regioans INHWaoll the daffosel gt ef30hante@iens to
di sposed in the Iight source non-arranged regions LN. In contrast,

di stal etide pdsitticons idR2dbhehbtosesdrthe HsFAgseechions RP iar €bout 20%,
superi nposed on the non-hal f-value width regi ons NHWof the diffuser
pl at e 30fanders@pléspasedesirtibed =ghtresourge spen+acngange@d Nediti&:iue
LN. Therefore, the second rising sections 26 are entirely disposed in
t he non-hadith ied gieo it Bahepk ofisi dNHW bl Q081gn Next) cdebabbetegion with
descriptions will be provided as to rel ati onshi ps between shorter

si de di nessdonse(§ hendyRensi @l opgribecYnai s 4i r esdiyoe®f the the
bottom portion 20a and the rising portions 20b (the first rising

sect i onsy&h-nde t-he second gk kSl i on 6) th L b gn of

t he hal f-val ue width regi gr?rtENV(r)B?e he énon;ﬁlﬁliff -\?é;fhue \?\nog'tlﬁ?rg% ons the

NHW al ongyt hes IYe axd sy dlivh @eti 1 HONERN o 9ih de Qéf&g? Ra l\éq:v-g:feftlré%taﬁlce

bottom portion 20a is about 40% of the shorter si di nensi on of the

h i . i 0 i i hal f - val 1 dt h
Fegion AW g et e SR 4SS Al s N | .
the shor{gf, i de di papsion o, d h%ogggggﬂgpooﬁgﬁgﬁo@iboé V\§f+a% dgi 13ght

about 30% of the shorter Side dinens assis 14,

about 5Q¢ SB : i i f t hal f - val ue_w dt h
egi on AAONG Tre ¥t S0 Faders L henbantt F o, e dies dare Segeer
di nensi f _t risi ortions. 20b js ahout 1.6 tines the dinension
of the (r)la{okn%ﬁaslc i\?&lduiégg\nogfh ér%egcfjognjsc ’a:% 99PRE %%ﬁ@%lrtéﬁtﬁ%ﬁ%e
Ther ef ore, .t.he ttgm portiqn 20a s superinpased on a region of
about 609%Htt e ceecgctlé—l?g t° liqti‘feorhg%éf ﬁ\f’é‘rlqﬁ@ WA Git6R AW thFeFeasral
the risin ortions are superinposed on regi ons of ahout 20% each
at the 6:’0:%1 eorﬁtjst%oef Cit%%e}tlll’?ﬁrf Iﬂéﬁ@e% NGedi'én SRRFERF Siee. that 1is,
superi sed on the entir on- hal f-val ue wi dt h_regi ons NHW
Boundar 8§ GEMWEEN Rt tﬂftngFh %?tqa&h%g%\télﬁﬁ the rih§ Agepor it dotE
(the ba%ecl21 egd positions BPlL of the first rjising sections 25) is
| ocat ed *H0EECHTE St HE2EHAS L¥f STRGLRAI 1V U Fat g ehishandsy from the
(eccentric positions on the opposite side of the hot cathode tube
17), anFSAe FHoPadipeAihHSEPTHS SHeliSsteathélie €nBBOSE, PERAS P§, the
are located in the |ight source non-arranged regions LN. Therefore,
t he bot tBhHyHL &t atca3€r 8dseg the sherter|sife. sdiade idnr ahgedrea of
region LA and the partial |ight source non-arranged regions LN (end
porti on&h@ @elked 328 kheetigml lsouv tbh dmncaeged ngedi ohaney frandtheieenter
rising portions 20b are di sposed in correspondence with the renaining
porti on®fofthendati grathxwis ceulpenl ar r dhgeerdiond os tiNe Bbuer dongligpred
the bottom portion 20a is opposed along the Z-axis direction to the
| i ght emfitftfiusg mplcdreeES of ithel higposmithbelet¢ ublet47ni gehhéel bghthtness
source arranged region LA In addition, the bottomportion 20a is in
par al | edits¢ rtibetbont o plateitdaionhkiehy drhelsoeketivel8ifcaded phate
attachnment of the hot cathode tube 17 to the chassis 14, can be
easily Bioxedarnd therbdbremmulaatiecldgent 08B iGhthire sridi Ngrinardi®nNsSof
20b, the shorter side dinmension G00053SBONMSG W2 of the first rising
sect i ond12Gminaabiout 1 2504 afn the eforiebazide ghitngastor of 1thgqghasshs
14 and i s about 40% of the dinension of the half-value width region
as a means for adjusting the light reflectance, the dots 32a of

the light reflecting portion 32 may be unified in area but changed
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W2 of the first rising sections 25 is about 3.6 tines the dinmension

of the non-half-value width regions NHWal ong the Y-axis direction

In contrast, of the rising portions 20b, the shorter side d|ﬂ@%@¢§ﬁmmm
W8 of the second rising sections 26 is about 6% of the shorter side

di mensi op, of 4 he gﬁ@§§b§t@éegnd is about 35% of the dinmension of the
non- hal f-val'ue w dth regions NFNVanng t he Y—aX|s dlrectlon

Th f f i
of Cabout (98l Bach ar iR EEEAOM, ThA R h :ﬂﬁvﬁ@r%%?onf
d 65%.e4ac at t enter,. o
nd oo SAPeLLTROSSH oF Ef?%'l."%%ls%ﬁ@*’a%un foa B e e ee

t d t] th | eadj
bost { Pond mY  SBea phofnf oL el d o 4 %5 P %ai%tdeal g HdLE
t BP2 of,th t 26 e | r to
Phe end bo rtﬁﬁghgvetiﬁcﬁiﬁ L'gf'f PeuRERL T GRS ég%éﬁg ROWFeQ8Gerd et
it th t f th t th t ube 17 0083] The
b0t MRS TS S A0 EOF ESREPBECR ot ARKAAE GRd At HadfeRPRy R A Che

operation of Ihi Gﬁ}dgnegt wi || be described. Wen the hot  cathode
tube 17 §¥IHEH 195 S B IR T BUE A ey SNAA ARSI L debF Sourse
light emtted fromthe hot cathode tube 17 enters the first plane 30a
of the diF TR &80 Caisr B 13PbPPLAGRL e T IR EhBed W wee T sdde®
by the components (the holders 19, the reflection sheet 20, and the
like) dizbdsee hathrvalne v EdbhosassonE m%ﬁanm-harh%-v@lg%@ riegions
transmtted through the diffuser plate 30, and then is output toward
the Ii qlNPHV or yheepartel Ul Sz e epranddit s iedetl izt [owsd]iest &0 tthe
i ndi rect ght traveling toward the diffuser
diffuser plate 30 in a plane thereof.
[00761 Specifically, as shown in Fig. 6, the rising portions
20b are formed by first rising sections 25 rising frontward at
a predetermined angle from the bottom portion 20a and second rising
sections 26 rising further frontward at a predetermined angle from
distal ends of the first rising sections 25. The first rising
sections 25 and the second rising sections 26 rise at different
angles. Base ends of the first rising section 25 have a base point
on the bottom plate 1l4a, and are connected directly to the ends
of the bottom portion 20a along the Y-axis direction. The distal
ends of the first rising sections 25 and base ends of the second
rising sections 26 are directly connected to each other. Distal
ends of the second rising sections 26 reach the diffuser plate
30 of the optical member 15, and are connected directly to extending
base ends of the extending portions 20c. The rising portions 20b

are entirely disposed in the light source non-arranged regions

LN, as described above.
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plate 30 is basically reflected by the reflection sheet 20 laid in
the alnost entire chassis 14 (refer to FIGS. 2 and 5). The ri §ga6s3spowsc
portions 20b (the first rising sections 25 and the second rising
sections 26) disposed in the Iight source non-arranged regions LN of
the refl €87V dh sheetTirdfaretcordinmsedtionsi 38 ameont vaed Wirtdnatdertain
bottom portion 20a partially disposed in the |light source arranged
regi on Lgragighbwirem tHleGBasg ands6(tHberefomne pardtd spafe bétiwesnd tites
rising portions 20b and the diffuser plate 30 ranging fromthe base
ends to hbe chthade endse (Iih stihie)ditechieodist aboyhdyg avey d¢omd hel dioig
cat hode tube 17), that is, the space in which the light is exchanged
in the chassisnl126isidmdendasppysiandcd hehd engd hcafhadd igide pat s fdom
the rising portions 20b to the diffuser plate 30 is nade short. Here,
the quanthé yiafstl kg8ingsddig cagsisrd 4ohendsrtd B nsRspanttaddfraces
inversely proportional to the distance fromthe hot cathode tube 17,

and tendsfionbeusFallke) $Topde ihightin saureamfondareanyed £R0tABY 1N s
than the |ight source arranged region LA, and therefore, the |ight

source noir&¢t aRgedchegi 985 LNtar e-dyane: o, gener gl srdask $8ckl ONSeont
In this regard, in the enbodinent, in the |light source non-arranged

regions 4iN-mhese bhe tqanidddoof pbighint Q@QSh(tt(héJedff@lhégf’ gﬁg%g a3n0 .

ri sing portions 20b narrgw the space in which light Is exchange

shorten fhe-d € h | t 0 t LET : tec:3
t her eby achriéevi ng e%g?% eélig@%%?lgebg‘fg If?gﬁic %g% 5%%%%&\%&% %v‘?/ar% dt r%le

diff ' iot i | ££iGi .
quants O BT TR SRR T ot SRl G AR Mt sices,
non-ar r gnged irseglvf}_ ':L'}Hcf’!%ﬁﬁ/ 44 Qdc%htffo?d"”t%% Q- %ra]%%régfsd_tube 17

regions LN are ‘unlikel'y to sual 'y recogni zed as dark sections.
[0085] I n +t ehodi nent ti.cularly.,. .t risin ortians . 20kh are
confi gu%eld&ﬁ% ri s? in Svmdq%[eedﬁ%%éln “%/lﬁeh g%g s orpr]fé)dglwttyhgr?@c&ﬁ&
ri sing section with respect to the diffuser plate 30 is set .
| ar ger t%éhtet%goa 8“@? ijis)gﬁ@ds%@ﬁeﬁ e f ISt a?‘?%ﬁg% lg%rc‘??%ﬂ?é’ Bise hiimst
respect t.o .the bo te ld4a, th brin faol.l ow n

b , b i b .
oper at i ornlssl@r%sgavgﬁfmﬁge%ﬂﬁt%frﬁéﬁe ecrssﬁg:&ef}?%‘g%?@ P%éggf‘?ﬁfj?[ﬁ% (€5 f%ﬁ‘ée%
| ib b , It L bl hor t t he depth of .
apace. bl P SEGITS S Le R0, HET SR CERE BPT T Hobr (e ish

(a distance along the Y-axis direction ranging fromthe base end to
the di sidl TGREFCaHd hr 56 PRECH e SHBcE 1o bHF A Q1 StAoTeRde BPtERE
second rising sections 26 and the diffuser plate 30, as conpared to
the cas® i f ﬁ% COWGITE Bt weer nonROEESHY 2003 niyS BEEEREAS Lamn pREtE
diffuser plate 30 is equal to or smaller than the angle 01 between
the fir&9iSsi(RGtsBEEPEAINISZAndeFRREDOL tIERE PR lahd arhéngilst apt
end of the second rising portion reaches the diffuser plate 30.

Ther ef oFECASHYRO 19 PRRERFSt 02RAtBF FRRGLEHea Ehacab bt WoeRegreedi sfal
ends of the second rising sections 26 and the diffuser plate 30,

t her eby eF@8Wil@i-ng sufficient supply quantity of light to the space.
Accordin%b¥, | ocal dark sections are | ess prone to occur at the parts
of the di%Cf/gder pl aBesgoerdrpespoiain@ib athahdi ftalstemdsiagdseheions
proximties of the second rising sections 26. [0086] Meanwhile, in

t he enb@di marst ,suder imppsedlofiothedhbyf-value width region HW of the

diffuser plate 30 and are disposed in the light source non-arranged
regions LN. 1In contrast, distal end positions EPl of the first
rising sections 25 are superimposed on the non-half-value width
regions NHW of the diffuser plate 30 and are disposed in the light

source non-arranged regions LN. Therefore, the first rising
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the first rising sections 25 with respect to the bottomplate Na is
smal ler than the angle 02 fornmed by the second rising sectiong?s[)%@i
wWth respect to the diffuser plate 30, and therefore it is poSsi SgBOWSG
to provide a wider formation range of the first rising sections 25 in
a pl anarsyteyorad J¥ ovirdgsa 124 I oA -fennrt | QRaEANGS Pford heoLh@M he
portion 20a in a planar view, as conpared to the case where the angle
bet ween the fi1stysishng: sactionscandiie, Oéﬂé)raipédﬂheell dt%e efpialang
to or larger than the angle 02 tormed by the second rising sections
26 Wi th §25pelel Onhha Afllisen thldh £1 80 i $84ibhH i
sections 25, thg Iengtﬁ gfeé ??ghﬁ patﬁ A mﬁ?@ﬁ“?%%?%%%%ghF?%ﬁfjlStal
reaches di a 30 1.5 1 - t LD 0
portion %Igcgs %{2% Sgcﬁbebtzlse Sjecirgtlfg\}(e)flr y\%ﬁﬁg{a‘gﬁ?}gl E!ﬁ%/ggg gg‘%l ;/glcrﬁfss
l'ight t j ser e ref or re iLng . the fo tion
range O?D%Lﬂrgd%%{%%m%ggﬂei%%n 2 -ayln%?fngfaelﬁicﬁ n‘d%ﬁé %oer%lal}oﬁ%?a%%% §fe

the fi rsﬁoﬁig%%igg%; Ov?zﬁdchS Pé%%g?vgﬁ l-ﬁrfffi cient supply of light to

t he diffuser ereby | ess prone to generate
uneven s of light to the diffuser plate.30. Accordingly, |ocal .
dar k sec%n%/] are uﬁ{}]]ielﬁé?f/o? Ta8eUF Sﬁcfh@%ﬁgtasreo?i?ﬂﬁdd‘gf%g&ertaln
pl ate 30 correspondi ng.to the pbase ends and their proximties of the
first ri%ﬁ%%l%tgt-%%g%% k[&gi%)?]er@&,(tt TGt TErnge SiScd egarer & 161
the diffuser plate 30.will be described in detail. The first plane.
30a of (HE BNPIISeFabhAEE B8P% oS AP LG FBRIC T4} BOPr bihe Fe tREEing
cat hode tube 17 enters, has the IL%ht reflecting portion 32 with

i n- pl an@34 G P SdCen 8N aPYPAGTBytPebilonals EHdwAS rubegl 77 side) .
whi ch makes G200053SBONSG it possible to control appropriately the
li ght i ndIIBRECBRT Gt yerbLoractP PagrdnlaBpesirfpreas| (£ rene surghees)
source overlapping area DA of the first plane 30a superinposed on the
hot cat Hﬂd?é’@cﬁﬁb@ otk sbei Veaxhaich réictden pngHthe Fopxi Red hicekrthoddat
tube 17 and thus has relatively larger quantity of light than that in
the |ightS,sdtiride hesrever Fapphrgradedss T Lascof & ongt ysubfaaaki 0§ the
light reflectance of the light reflecting portion 32 relatively |arge
at the ldigHtussgurcletoy eil apphiaghat bamDpottéber 20e) FI GBheFefinde9) spate
is possible to suppress (regulate) the incidence of light on the
first pletere3®a tdred seefdnectr izidgr stewrtd omsr € 6 ieghit the pheockdssisfider
Meanwhi | e, the |ight source non-overl apping areas ON of the first

pl ane 3@datet XHupedomess ethadd erheiltbt icatdeade nbubeé stdncec éirve tegshot
direct light fromthe hot cathode tube 17, and thus have relatively
smal | er cqudmotdiet yubke 17 ght thleadishal éemd tshield,i ghtitsbsy cal @uerdhapp-agis
area DA. Accordingly, by nmaking the light reflectance of the |ight
refl ect idigeparitonoriwd2hr ehat ¢yel yg gmdst it  fedn ght Sonf€L to the ends
non-overl apping areas ON (refer to FIGS. 7 and 9), it is possible to
faci | itatfethaddlenss of Thightgoe ovhesbhtstnphaBesS08nd Al dihdt sbEfBons
light reflected toward the chassis 14 by the light reflecting portion

32 of the Wightrsgpeee v enkappi Ngsar g A 39 guhdashtdod PRrtion 20a)
reflection sheet 20 or the like to the |light source non-overl appi ng

areas ONaflohgCOmPansatiisngi +bet aeantdHeyd 0fc bt 9Bt £ M ERHe KGN %ortion
possible to provide sufficient quantity of |ight incident on the

light sowrcesRef: 0Y8E hanmh g s €29 4 Aldihpeyg |
of Iight Fn ?he chassigq%Z can be Sﬁ?#%% to soneﬂggtgﬁ%nﬁiqﬁge%iﬁﬁat

ts[‘iel ﬁpgkgcf%}egglﬁfnbggo Hedhe g f ibaer pRbabea89,25ndaserd bed abaveqhl 4§

degrees. However, the angle 02 is set larger than the foregoing
angle 81 formed by the first rising sections 25 with respect to
the bottom portion 20a, and is specifically about 30 degree, for

example. That is, the second rising sections 26 have the rising
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47 &00053SBOANSG conpletely unify the |ight quantity and therefore
the light quantity in the chassis 14 is likely to be smaller bﬂm&?@mmm
l'ight source arranged region LA than the |ight source non-arran

regions LN. As a result, the quantity of light to be supplied to the

di ffuserap@h&@’@ﬂepmdﬂlamthe feratived Ingmaldtgronan2the Therefore, the
non- hal f -val ue wi dth regi ons NHWthan the hal f-value wi dth regi on HW
of the dréfilsest pifdreg8Gin Ateokdiangl petivBehhehenbedon@ntisihg sections
quantity of light to be supplied to the diffuser plate 30 is further

uni fi ed by deyitsiengithastaylitofB30t BeohySting WPaniisoAs rééhibA tH€larger
hal f -val ue wi dth region HWand t he non-hal f-value wdth regions N

[ 0089] Spegihi€ad | yatid dhec i ienthe pdde BdiStdih RHd | ONSs 2 sing
t he base end position EP2 of the second rising sections 26 are

| ocat ed @éc@%ﬁé'ﬁén&u@ﬁéldﬂﬂ&%@roﬁlbbé ORIl thal vea M dth R 9N,
NHW of the diffuser plate 30, and thus the second rising sections 26

are ent'[@ﬁ@@PUper'ﬁﬂﬁﬁ?@n%n?égﬁtﬂgﬁsrﬁﬁj<M@EH% WedLRgr £l MW ons

Accordingly, 1t is possible to shorten the depth of space between the

second r3&idg SRS 126 1@Rd shhe gle%ﬁ yal uge v 14 5%%%&'@/\@9{

the diffuser plate 30 (a dlstance ong the Y-axis n rangi ng

from the, & b9 dhendi S df’ért end) n %%ﬁl%ﬂggs‘é“ﬁ}%{ %gé‘%%p%%‘ﬁ%%%ed

t he dista ends of the second rising ectlons

non- hal f 5 aééqﬁiﬁen%dh'alrf@%g% ey frécg} Sx?é fﬁﬁ\'f?%g: ghét ; PPy JDGIELOL &

| i ght |s y to enter between € secon r|5|ng

secti on(s)a z}%hd%ggegga-mltf vﬂggF éj&rh I’t%yl gfrési, Nl—nl\étve%; 6t he di fﬁ ser;

plate 3 es suffici guan rI9the space.

oo bantldhrdde ] AR BhE L85 PELh Ity SheLoS8RR' Y YK s ons
26 are superimposed on the non-half-value width regions NHW of
the diffuser plate 30 and are disposed in the light source
non-arranged regions LN. Therefore, the second rising sections
26 are entirely disposed in the non-half-value width regions NHW.
[0G81] Next, detailed descriptions will be provided as to
relationships between shorter side dimensions (the dimension
along the Y-axis direction) of the bottomportion 20a and the rising
portions 20b (the first rising sections 25 and the second rising
sections 26) and the dimension of the half-value width region HW
or the non-half-value width regions NHW along the Y-axis direction.
Shorter side dimension Wl of the bottom portion 20a is about 40%
of the shorter side dimension of the chassis 14, and is about 60%
of the dimension of the half-value width region HW along the Y-axis
direction, as shown in FIG. 3. Meanwhile, the shorter side

dimension of the rising portions 20b (W2 + W3) is about 30% of

the shorter side dimension of the chassis 14, and is about 50%
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of light to the non-half-value width regions NHWof the diffuser

plate 30 that are likely to lack in light quantity. [0090] Further, in

t he enbodi nent, of the rising portions 20b, the base end posi?QOBﬁ'ssq'SBOWSG

BP1 of the first rising sections 25 are superinposed on the

hal - val ye oMl neRgLOR JANAL HNG AISASELAPh AL, AR 1A Ehetilaxis

end positions EP1 of the first rising sections are superinposed on

t he non- = e w L @9LaANS NEME 3 4 LET b I
c}ﬂ%%ci%’ﬂ%ﬁ'f i ‘r’ﬂsrf‘éadﬁie_glb ,St o&ffr}esglig %ﬁﬁou&hﬁi&{ %fSQ e rising

ries be?ween

Accordi ng rising sections Cross n oS
the hal fx i~Ghg. e [ ) 1- hal f - i dt h .reai Qn
NH\eN '?'h %f%irl(g{lgvizﬁgh%é %%h%geﬂg f@ ?@Ft’éﬁéﬁgﬁ?g%goﬁ% #ﬁ%gl}c}ns—thaﬁ‘?és_i g ¢

sections o] Lf er te. 30 .al sq _at,.the boundar osi tion

bet ween ‘f%@t}%aféggcéﬁ%e&gmﬁdfa %Bbggi%gﬁ I—Yl\a}\/ae}fnl(? t%lerencécnl-%na'l f-%éélq: Zrlo\ﬁiedt ?Fhe

regi ons chL'E/gorLoogrl if t?@ base end posi ticg)n anad t he. di stf:I en 5 ot

posi tion of - Fadh ot " The” 17 rst W%‘?’rﬁ“%oo%ef i Yhe B 1P GRM mssed

on the nan-hal f-val ye 'dl}tlh egi pns NI—(%/\I the fir ri sing section is

not Ioca@é St He © oﬁﬁ%a ?]e‘é_‘g%fld\%é’w %rﬁ&lﬂ“\/gf“ue‘*"kﬁa AS r'eYt It SHWA

and the non-hal f-value width regiongs NHW and the hottom portion

exi sts (T EONE AHRFRG! P SE RS SOHUAREAENSt Ao THAH: H 051 SACh: Fhithe

path fromthe bottam F‘O”i on to the diffuser plate 30 becones | onger

than t htBhGHoPrLatNpghtl haldl #¢ o dte teoder Alsing &% SHhs ignased

di ffuser plate 30, thereby resulti'ng in locally |owered quantity of

li ght suPpl FBE R %HE dituRetipratee 3gidih trisiaselNifar t Sospdegdes

non-hal f-value width regions NHWwith a locally |owered |ight

quant i t PREeD e DotdeSEnpe réfioithé Opoahant porti oFng dea ikt suet i28¥s)(the

intervene between the half-value wdth G200053SBONSG
base end positions BPl of the first rising sections 25) is located
closer to the ends of the half-value width region HW (eccentric
pesitions on the opposite side of the hot cathode tube 17), and
are not superimposed on the hot cathode tube 17, that is, are
located in the light source non-arranged regions LN. Therefore,
the bottom portion 20a crosses the entire light source arranged
region LA and the partial light source non-arranged regions LN
(end portions closer to the light source arranged region LA), and
the rising portions 20b are disposed in correspondence with the
remaining portions of the light source non-arranged regions LN.
Accordingly, the bottom portion 20a is opposed along the Z-axis
direction to the light emitting plane ES of the hot cathode tube
17 in the light source arranged region LA. In addition, the bottom
portion 20a is in parallel to the bottom plate 1l4a, whereby the
sockets 18 needed for attachment of the hot cathode tube 17 to
the chassis 14, can be easily fixed to the bottom plate 1l4a.

[0082] Of the rising portions 20b, the shorter side dimension
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region HWoriginally having much light quantity (bright section) and
the parts of the non-half-value width regions NHW supplied W tdhoosaspowse
additional |ight quantity by the rising portions (bright sections).
Accordingly, the local dark sections are prone to be visually

recogni zZéd. of 00lge] fhrshi sisegarsect hothe2enbodiment ,2iheoboth@nshorter
portion 20a is not |ocated at the boundaries between the half-val ue
wi dt h r egidn HAWenad drhe fnoine dddsadad 14 awndtils abgiionsd N taaddinkrssion
the first rising sections 25 guide light efficiently toward the

di f f useropltdte h23Q,f-whdnebyiidthi sepossi W e fanarbiedythat sl tattyion, as
| owered quantity of light is supplied to the diffuser plate 30. This
makes itshess ipr GNESS.0 3gendr at e mn diddieriencecthns guantétys e ldigi¥nsion
supplied to the half-value width region HWand t he non-hal f-val ue

Wi dth reg etst NAWiafstt hesdhbfaser: glabe 39 aapati B, guanddd Yhefddhatyion
output fromthe same, thereby nmaking it | ess prone to generate uneven

bri ght ness tok hdhumd Nt O dkich rEQDIRE NMCONS A hd 9-50€s direction.
foregoing, if the base end positions and the distal end positions of

the firstntbatResPOSdt iABS- {4118y Basei16Ad 105 Lhenh M dh8i 88 PREnsion
rising sections) are both superinposed on t he half-val ue w dth region

HW the ntd# e Hd redcdd$i M Sestdans: & e Paddal eend yd il rer

sections , that is, the nost part of the rising portions is

super i Wdciﬁeh@%olﬁabff ad %%a‘é‘sqtshlﬁﬁq?{gcﬁ %?ﬁ{' e palfs @l o1 o

width region HW |ight reflectance is I ght output is

suppr esf}cﬁ?tﬂé @%@-\;ﬂ&@%l ?'ﬂ ﬁ@rﬁ{oﬁf@mﬁ] g‘i(?ﬁ% £HRY 0&5?1%"3\4/ rec ém.

Accor di nmost part o rising ns |s super i mp os

on t he gggﬁsgclfge VAL 88O W ?EF%BB“% be-GEEFIALUELY on

&00053 suppresse to brin ower brig ithe§s IS

o9 S s %EF?OJg%ﬁéhiiéﬁhhréé%ﬁﬁerﬁ%’ﬁﬁﬁ%ﬁddﬁ ey
I G P PR e
S AP 8 B SN A S U e

between the first rising sections 25 and the second rising sections
26 (the leading enq positions EP1l of the first rising sections
25 and the base end positions BP2 of the second rising sections
26) are located closer to the end portions of the non-half-value
width regions NHW (eccentric positions on the opposite side of
the hot cathode tube 17).

[0083] The embodiment is structured as described above, and
subsequently an operation of the embodiment will be described.
When the hot cathode tube 17 is turned on for use of the liquid
crystal display device 10, light emitted from the hot cathode tube
17 enters the first plane 30a of the diffuser plate 30 directly
or indirectly after being reflected by the components (the holders

19, the reflection sheet 20, and the like) disposed within the
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[ 0094] <Exanpl e> Experiments were conducted on an exanpl e

using the layout of the diffuser plate 30 and the reflection sheet
according to the foregoing enbodi nent and a conparative exarrp??éw%?]?’@%
a layout of the diffuser plate and the reflection sheet different

from that, ofs1kbe £ or egai ng gpbodi smﬂ%c?!%%r&%gﬂe%ﬁénéifffﬁ%’e% te

degrees uneven brightness I's visually recognized i'n the exanple

the conpggative example,,, dabl %&awtﬁg%%é&igmglﬁgbgﬁeg{ ];L:;Lh\?ia the

experinent's. At the conparative experinen user

pl at es V‘&é@é’éifﬁ%&%{ gatios of a half-value width region and

non- hal f-'val ue wd regi ons were prepared. Each of the reflection

sheet s red in, a chassi.s, .and.each of the_diffuser tes )

i Sposed 215 he opemShs of s HELREEL LEOh6n =V LABE S AATSGAE e Jizer
turned o an he exanpl e .or _t C aratjyve ex | e, was_vi su Yo .
i nspect églaﬁ%%q he E;\ar'?‘d‘éjta riioﬁfaggleﬁgggl hy" e ﬁ%ff%ﬁtl%%lme%?ﬂdraﬁﬂléj
1, "Excellent” ans_that. no uneven byjghtness is recognjzed; "Good"
means t hidt %\@“‘Hﬁgﬂ? S F a?f%ﬁr%ll# r@é%g‘;rﬁ ZE‘EI;FI%C&%t%@e& nedhe
t hat uneven, brightness is slightly recognjzed; and "Not good” neans
that uneveh HF iGHess 2Dy é*&ganﬁlz%%t 137 RHISECEA NS Foofnd B sgifend
positions, of first 51 G200053SBONSG rising sections,"” "base end

posi ti oSl DG TR RS 7Y seEFPeR’d” 1BnghehddABAr BeSLFEt Weeyarranged
hal f-val ue width regi ons and non-hal f-vdlue wi dth regions" shown in
Tabl e 1 ZRE UET i HEdOby thPstrgfdes tloomafetc et rare pesnfighres ke rise
chassis along the Y-axis direction (the central position of the hot
cat hode fugEiwar drom tihe Rogiaphrprieat 2hg ba¥ight hes iresedul dhe
of light emtted fromthe diffuser plate along the Y-axis direction
Wit h theldigousgustet ha ragintds erepil et ebAamg tHeowef LecEil&HS -shkeesd 6.
according to the exanple and the conparative exanple. In the graph,

t he vertihsefaxies demot epacel heicveebr itdglet nassing tdoriespest 20b tthd the
maxi mum bri ght ness of 100% and the |ateral axis denotes the position
of the diifffuserr pllate dlomgnphegyfarnstlerkese oends eferthe dEls®aldends
[0095] In the exanple, the base end positions BPl of the first rising
sect i ons(i2b tdwee diupertiimmoseédmonihbeahal f £ vah ughevidith daadicate HWWand 7) ,
t he base end positions BP2 of the second rising sections 26 are
super i ndsad iep the spaedalf whakbbethe dtighitedisoagschidgednth tihee thestkis
ri sing sections 25 cross the boundaries across the half-value width
regi on HW asdmbtie mon=da) fanalthe Wedgbhregions ghidWasndftde t3ecaiding
rising sections 26 are entirely superinposed on the non-half-val ue

Wi dt h r egiranisrNHA0L ot hBecampatnatirvplexanph e s tiddageend pesid,i eng
of both the first rising sections and the second rising sections are
super i npesed 1@y tde hiadrt vad uenavi ghdssegi 0N, +LAQsT EbShel kEbRBantiall

sections are entirely superinposed on the half-value width region an
the secanfdrsyIRgpeepbir@Asnan0ss tihe Leungald esochReiMeat R thode tube

hal f -val ue w dth region and the non-half-value w dth regions.

[0096] Tabl,esdd tends to be smaller in the light source non-arranged regions
LN than the light source arranged region LA, and therefore, the
light source non-arranged regions LN are prone to generate dark
sections. 1In this regard, in the embodiment, in the light source
non-arranged regions LN where the quantity of light tends to be
smaller, the rising portions 20b narrow the space in which light

is exchanged and shorten the length of a light path toward the

diffuser plate 30, thereby achieving efficient guide of light

44



&R00053SBONSG  Base end position of first rising section (nm Base
end position of second rising section (m) Boundaries between
hal f - val ue w dt hregi on G200053SBOWSG

toward the diffuser plate 30. This makes it possible to supply
sufficient gquantity of light to the diffuser plate 30 in the light
source non-arranged regions LN, whereby the 1light source
non-arranged regions LN are unlikely to be visually recognized
as dark sections.

[0085] In the embodiment, particularly, the rising portions

20b are configured to rise in two steps and the angle 02 formed

by the second rising sections 26 with respect to the diffuser plate
|

30 is set larger than the angle 01 formed by the first rising
sections 25 with respect to the bottom plate 14a, thereby bringing
about the following operations and advantageous effects.
Specifically, according to the angles as described above, it is
possible to shorten the depth of space between the second rising
sections 26 and the diffuser plate 30 (a distance along the Y-axis
direction ranging from the base end to the distal end) and provide
wide space between the distal ends of the second rising sections
26 and the diffuser plate 30, as compared tc the case where the
angle between the second rising sections and the diffuser plate
30 is equal to or smaller than the angle 01 between the first rising
secticns 25 and the bottom plate 1l4a and the distal end of the
second rising portion reaches the diffuser plate 30. Therefore,
light is 1likely to enter into the space between the distal ends
of the second rising sections 26 and the diffuser plate 30, thereby
providing sufficient supply gquantity of light to the space.
Accordingly, local dark sections are less prone to occur at the
parts of the diffuser plate 30 corresponding to the distal ends

and their proximities of the second rising secticns 26.
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and non-hal f-value wdth region (m) Eval uation Exanple 76 170.2 122
Good GZ200053SBOWSG

[0086] Meanwhile, in the embodiment, the angle 01 formed by
the first rising sections 25 with respect to the bottom plate 14a
is smaller than the angle B2 formed by the second rising sections
26 with respect to the diffuser plate 30, and therefore it is
possible to provide a wider formation range of the first rising
sections 25 in a planar view and provide a narrower formation range
of the bottom portion 20a in a planar view, as compared to the
case where the angle between the first rising sections and the

1

bottom plate 14a is equal to or larger than the angle 62 formed
by the second rising sections 26 with respect to the diffuser
plate 30. At the first rising sections 25, the length of a light
path in which reflected light reaches the diffuser plate 30 is
shorter than that in the bottom portion 20a, which achieves
relatively high efficiency of supplying light to the diffuser
plate 30. Therefore, reducing the formation range of the bottom
portion 20a and extending thg formation range of the first rising
sections 25 allow more efficient supply of light to the diffuser
plate 30, thereby making it less prone to generate uneven supply
of light to the diffuser plate 30. Accordingly, local dark
sections are unlikely to occur at the parts of the diffuser plate
30 corresponding to the base ends and their proximities of the
first rising sections 25.

T0087] Next, the light reflecting feature of the diffuser
plate 30 will be described in detail. The first plane 30a of the
diffuser plate 30 into which light emitted from the hot cathode
tube 17 enters, has the light reflecting portion 32 with in-plane

light reflectance varying by region as shown in FIG. 7, which makes
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Conpar ati ve exanple 76 170.2 174 Acceptable [0097]As is apparent

fromTable 1 and FIG 11 enploying the | ayout of the diffuser
30 and the reflection sheet 20 in the exanple nakes it possibﬁgm&%gmmsc
efficiently prevent uneven brightness while maintaining high

bri ght ness Ip%%s%b%%@con%r%@”&ﬁ@ﬁéprié‘téfﬁ tERMPag At mﬁeleéamtﬁﬁelcmncy

sufficient hi gh brightness i's maintained at the center of

screen, ﬁ£ eta%r feaﬁog reéﬁééi’ﬂé’ P)F],g%h%'ﬂﬁm?%%%fdé !%59 £BBHAg area

betmeen the center "and the ends screen as conpare

exanpl e, pands the, diff et &aﬁ‘oQ sl o d Do P SGRINFEL 25, e
5 S P AT, The

brlghtness hi's i's poss y becaus e conparative eXa

entive MfstoLipiog nections. dﬁ@;}&por@h%hé%&ﬁ Lislag tlsogé'loﬁs

that is, the nos | ONS” are” superimnposed on t

o T P P LR S St L B

a1 gLl L3 sccosstvely mup sgeec, Lo Lackop, ELSDLRED £, 118
reflectance of the light reflecting portion 32 relatively large
at the light source overlapping area DA {refer to FIGS. 7 and 92),
it is possible to suppress (regulate) the}incidence of light on
the first plane 30a and reflect and return more light to the chassis
14. Meanwhile, the light source non-overlapping areas DN of the
first plane 30a not superimposed on the hot cathode tube 17 receive
less direct light from the hot cathode tube 17, and thus have
relatively smaller gquantity of light than that in the light source
overlapping area DA. Accordingly, bymaking the light reflectance
of the light reflecting portion'32 relatively small at the light
source non-overlapping areas DN (refer to FIGS. 7 and 9), it is
possible to facilitate incidence of light on the first plane 30a.
At that time, light reflected toward the chassis 14 by the light
reflecting portion 32 of the light source overlapping area DA is
guided by the reflection sheet 20 or the like to the light source
non-overlapping areas DN for compensating the quantity of light,
which makes it possible to provide sufficient quantity of light
incident on the light source non-overlapping areas DN.
[0088] Although the quantity of light in the chassis 14 can

be unified to some extent by devising the optical design of the

diffuser plate 30 as described above, it is still difficult to
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&00053SBONSG  rising portions. As conmpared to this, in the exanple,
the first rising sections 25 are partially superinposed on the

hal f-val ue wi dth regi on HW which avoi ds that enission of [|igh%00053SBO¥SG
reflecting on the rising portions 20b and reaching the diffuser plate

30 is ex ! S ressgd, Ih f it Js Ssi LNt ajn

hi gh bri%ﬁ%ﬁ%ﬁgég FﬁngZrts 01 ?ﬁg %ﬁ%?ﬁé%ﬁ'6F§fe§§gkgﬁég?r%%%3§§9ﬁF

the risi |0 , . 1s,, at_ th nds of the reen nd ..

suppressagéﬁﬁiﬁgrgﬁaéggﬁﬂﬁgg%ﬁ%ﬁé%éj%éﬁwgéﬁ ?ﬁegge% %?f%ﬁdl?hgh%nﬁgght
of the screen. Accordingly, .uneven brightness.is _|ess prone to be

i sual |y ST EE DNt Ean PR e, Cii0oblne 14EBE: oo CRbgv HHenaed

backl i ght uni t of .t he enbodi nent. has the hot t hqde tuhe 17 as a

"Taht SotFERoRE HaN Tn A TR g R DU OM T dr b e Db SR e

t he hot cathode, tupe 17 opposi to | i ght output, side and ,

Cont a1 ni g T ot Dest h A rantd 175 fhel G 1a KR S sl heln the

optical nenber }5 d'ggosed on the light output side of the hot ,

cat hode TUbEMAYE~Sits e 4Lt FeBt pBA NHbER220 bR ha Lifi-glat ueer + ek ixspion

menber di sposed in the chassis 14 and having the rising portions 20b
rising %Mt hBeybtions pF Sl trrd Or oRE SO X REIGL Y £ i hpl eitleodbngk, the
reflection of light. The rising portions 20b are configured to rise

st epwi seTRTE Ha @fat 1 Jiease hheuppliedriasihg Sddtisnsreataidthipadgether

ends on the bottom plate 14a as a base goint and the second rising

sect i onsiPBL R4 Pydidevasiagdsheehelipng ehdld riigdan ppatéose. 20hein the
angle 02 formed by the second rising sections 26 with respect to the

di f f userhglfatwa B3ee vl dtdy gegitmabWt Aadablgt en@i-Hak freck bye twigltfh nstgions

rising sections 25 with respect to the bottom pl ate 14a.

[ 0099] AdBB¥di ngly, at the rising portions 20b in the G200053SBONSG
[0089] Specifically, in the embodiment, of the rising
portions 20b, the base end position EP2 of the second rising
sections 26 are located at positions superimposed on the
non-half-value width regions NHW of the diffuser plate 30, and
thus the second rising sections 26 are entirely superimposed on
the non-half-value width regions NHW. Accordingly, it is possible
to shorten the depth of space between the second rising sections
26 and the non-half-value width regions NHW of the diffuser plate
30 (a distance along the Y-axis direction ranging from the base
end to the distal end) and provide wide space between the distal
ends of the second rising sections 26 and the non-half-value width
regions NEW of the diffuser plate 30. Therefore, 1ight is likely
to enter between the distal ends of the second rising sections
26 and the non-half-value width regions NHW of the diffuser plate
30, which provides sufficient quantity of light for the space.

Accordingly, it is possible to provide sufficient supply guantity
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reflection sheet 20, the length of a light path in which |ight
reflected there reaches the diffuser plate 30 becones shorter qu@gésggows(}
makes it possible to efficiently supply light to the diffuser plate
30. In the enbodinment, the rising portions 20b are configured to rise
st epw sepfahtighhero tthe hbnshalifsvaguseeidonsredbiond WHesE eRdsd DRk der
bottom plate 14a as a base point and the second rising sections 26
wi th di spattends tkachhng lhEerffuseacplahelﬁgharQu§ﬁtit?.a manner
described below, it is possible to unify the quantity of Tight to be
suppl i ed{oo30he dif frusethdt atin Ihd erbdi aient hes€dfhe rising portions
[0100] Speci fically, since the angle 02 formed by the second Tising
sections2@b, wid sashenid st M Brsebrptater3Pst sr M Qgrsdbanthes
angle 01 forned by the first rising sections 25 with respect to the
bot t om pi Aé @ ukA%inidodet DRSS PR 1FOvRA Q% e v 4Rl i SRage et neen £
distal ends o theésoecond rising segti ons 26 andbtlhe di fﬁser%& aftlgSer
30, as conpaseslot onhencageswher entiheangl; 2 ofQr t e -
ri sing sections 26nvvi th res;s)ect tg t%eO gi flglr}gerEPgl gt%gtg%e iéslq:esacugﬁr%ong
or smal | &4 fans the 2805 €015 £,95 B4 enbhLbl ELS] Ch{ A2
W th respe%t to theabottglzr)n pjfa}?e 14aé.}¥'F%1erI§ grg%l iéﬁ?%?ﬁi@&%%&ns
enter begiywen,the.di d sec L sing sections 26 and .
t he diffuser %I at e tf?lgsg{}l }v%cgstue% P|§%i enz'?g(g%"lgp%}r;gg%an}%?y%éfslgi gﬁ‘hs,mg
wher eby it 8. unlick local dark sections;at parts of .
éécﬂf% 25 §L6¥SE%&?I?§£%E§S k:iegc%{%een &.llgle %}R% Eglléﬁdpjtcﬁ'el} fegion

t he diffuser ate correspondr ng i st n

proxi m ti.es .o e CC isiNng. secti.ons 26. ] nwhile, the
angl e Oﬁbfoarnn%(#}gey rferéq?afjlr%tvar]i% nwgl%%l%:ﬁ%?ﬁsor?%%\%\ﬁ%‘nwﬁzkeﬁ@ o B‘H@ht
by ho SEbEE FLLi v ShEGY! BREIS8 R 1T dapert 205 PHeS AL (B8 pId &he
30, it is ssible to provide a w farmation range of the first

ri sing s%lc‘atoﬁbsnesr Flaty %@nﬁgfﬁd attoqtt%ﬁeol%%%é%r}éofhg‘%@l BEHYCEBr FBE
by the fhi r];f[ ri.sin .s%;:h;i ons 25 with respect to the bottomplate 14a
i s equal"&d oG g’elrCl aR9tRE B g o2 diafedt oyt el We ¢y rggRgns
sections 26 with respect to the diffuser plate 30. Therefore, it is

possi bl e effici ently supply light to the diffuser plate 30 by the
first risjing sections 25 in the sufficient formation range, whereby
it is ulG%Bly to cafiskraass whpoy iddam rag e 1dighiak @ncheosition
di ffuser fpI ate 30 and %enerate | ocal dark sections at parts of the

p

di f fusePipledcd 83 &oer dédpsidiraging Preiltéadisng reabetindypandmphserd on

proximties of the first risi n%osect_i ons 25. Accordingl y, it is

possi bl ého neaihp lfhe squgntildfhofrepiigts N@Whe theppiiret rosthg section

di ffuser plate 30 in a plane thereof.
1s not located at the boundaries between the half-value width
region HW and the non-half-value width regions NHW, and the bottom
portion exists there. Accordingly, at the boundaries, the length
of a light path from the bottom portion to the diffuser plate 30
becomeslongerthanthelengthofealightpathfrmnthefirstrising
section to the diffuser plate 30, thereby resulting in locally
lowered quantity of light supplied to the diffuser plate 30. 1In
this case, parts of the non-half-value width regions NHW with a

locally lowered light quantity due to the presence of the bottom

portion (dark sections) intervene between the half-value width
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[0102] In addition, the rising portions 20b are configured in a

manner that the distal ends of the first rising sections 25 a&g &ﬁ%mmsc
base ends of the second rising sections 26 are connected to eacﬁ

ot her. Accordingly, since the rising portions 20b are configured to
rise in repishepsorilying 10gskhbl egtraudi aviepit ghantethechi pahsheait 26h)
from being conplicated in shape as conpared to the case where the
rising pondioms paersonf | g etbi-thdlSevdTud RO dPIch SUEMS -supplied
Therefore, the enbodi nent achi eves reduction in manufacturing cost of
the reflgcth ondsheesn0, 1ag8¢i §uéh§9tgr sherabl ¥ iSUinlehdr@ JHREPIHIY ght
uni form shape of the rising portions 20b. [0103]In addition, the

chassis ddchasnd) pardcepRased ,0thlel o RPAPS3SBAMSG i E&}é\%@lwhéhg% 0

which is divided into the |i'ght source arranged region LA where t

hot cat hpde, 1 uPe Jdd-dsndisposed and the |ight source non-arranged
regi ons LN where the hot cathodp tube 17 is not disposed. O the

rising ppggeons 20b.rapykeastyhe sqcoRd efrdb%dlgne%fcf\,lt itggsr)g@t&ﬁ%frtion

| ocated 1 n the |ight source non-arranged regions ccor di ngly,

even though ;ld H{Jir:g dd Yo Prk '}?o&r{‘@éﬂfsf %%tk\l%%qliiiﬁg Ipae_Lé—ﬁx!é b $lhien

smal ler 1n the t source non-arranged réegions han i ght
source ; 1,0 ] 1 ng, the second risin ect i 26 .1n
the |1 onolans o BasEnk oy S B RS B BT 8 b
sufficient w de. spa twee he second rising. sections 26 and the
di ffuserﬂﬁ%ﬁ ergglgﬁd%t% acci%lointsa{b e5t e%?f’ée o1ﬂl|girh§hte %e%ht%tl’he 8‘5‘?@8 the
This all ows. sufficient ;amount of light to be, supplied to, the diffuser
plate 3 ,fﬁﬁﬁﬁ$ﬁ (%%%§ PighWH§58 gelﬁoh§a??%%b%ﬂgr%ﬁﬂQﬁﬁﬁqJQhﬁﬁe#€caﬁ%y
l'ight quantity tends .to b mall.,[0104]1n addition, the reflection
sheet Zquwserdelydsﬁé?é’%ldtlyor?g ﬁﬁghﬁof%oﬁﬁl#i&%‘glﬁ% Sy Hes usfeF l?thatt@mw'
portion _20a at | eas artially disposed on the, Light source arranged
regi on , e ti r a r
on (RS AR KEReLFi TeES iR T ergHe (25e FRrEBRFRgRIrel Aentide of
fron1th%{b ttom portion 20a toward_the diffuser plate 30. Since the
part of G eFPBELEGA shRettPP0 Retfc¥poHEi Mtdid: t KEIOght Hond the
arranged region LA _intervenes between the hot cathode tube 17 and the
bot t om Ry datds v U ¥ idhsspgiens M qF theedpafuses rbaptithted in
shape, the part may interfere with installation of the hot cathode
t ube 17,quf86]rtlé>b’ar?&ly elaht Ohiteutedarm thecspdiengthereby sabéaondit less
only part of the reflection sheet 20 in the bottom portion 20a al ong
t he bot FERNS dtte IEAL LS9 CEERVED immﬂq%pfsq{klcwwartaﬁg‘edlght-
[0093] In contrast to the foregoing, if the base end positions
and the distal end positions of the first rising positions (the
base end positions of the second rising sections) are both
superimposed on the half-value width region HW, the entire first
rising sections and the partial second rising sections , that is,
the most part of the rising portions is superimposed on the
half-value width region HW. In the half-value width region HW,
light reflectance is high and light output is suppressed as
compared to the non-half-value width regions NHW. Accordingly,

if the most part of the rising portions is superimposed on the

half-value width region HW, light output may be excessively
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&00053SBONSG regi on LA, and therefore the reflection sheet 20 is
unlikely to interfere with installation of the hot cathode tubsdsasgowsc
for exanple. [0105]1n addition, the base end positions BP1 of the
first rising sections 25 at the bottom portion 20a are located in the
| i ght so@¥BBrashcdr Fangetng epons laveAdocaitmgss. t e boisonepardi om
20a is disposed over the entire |ight source arranged region LA,

whi ch nakke igmbsskigidsite t bheelfiatsity pieient stlodiovefsl e2% i emesheett 2011y
frominterfering with installation of the hot cathode tube 17, for
exanpl e. sipeaddposen,on fibeendlfevalsé ng didr reqien2dh, iwidlddeangitbethat
first rising sections 25 are disposed in the |ight source

non- ar r agmyeds L egicdnsid: retf liestpadsy hhe 1 1s Snpploy tdvhii Dike ahdoteartn ing
of light to the parts of the diffuser plate 30 superinposed on the

| i ght sotiheednbhuser grigede rEpiienexkNsky vieafl ecbbrgskieght DMishakes it
rising portions 20b in the |ight source non-arranged regi ons LN where

li ght quadssilylé enslssdmphessRldiadd ihherehassess14tashepPaF €ht G he
the light source arranged region LA [0106]In addition, the hot

cat hode dibenddr hebatde30l sgbéramdsdatosUriace: ES,embii Nonsi o,
and the bottom portion 20a is configured to be opposed to the

light-enf¢¢donp surfagsdmplebhis nmakes it possible to reflect |ight
fromthe light-emtting surface ES of the hot cathode tube 17 toward

the diffuser p:aiea 3Dys thedolhemapat hﬁnagoéxglinﬁf_)@s@giril&f@ layc?fut

entire |light source arranged region LA t he base end positions

Fegi on A The Shace Hetaan the F1F ot 1aing Sact, ontdnd ifung
cat hode #dibge foregoing embodiment and a comparative example using a
layout of the diffuser plate and the reflection sheet different
from that of the foregoing embodiment, thereby to determine to
what degrees uneven brightness is visually recognized in the
example and the comparative example. Table 1 and FIG. 11 show
results of the experiments. At the comparative experiments, two
kinds of diffuser plates with different ratios of a half-value
width region and non-half-value width regions were prepared. Each
of the reflection sheets was stored in a chassis, and each of the
diffuser plates was disposed at the opening of the chassis. Then,
a hot cathode tube is turned on, and the example or the comparative
example was visually inspected from the almost front side. 1In
"Evaluation" column of Table 1, "Excellent” means that no uneven
brightness is recognized; "Good" means that uneven brightness is
hardly recognized; "Acceptable" means that uneven brightness is
slightly recognized; and "Not good" means that uneven brightness

is recognized. 1In addition, all of "Base end positions of first
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G200053SBONSG 17 beconmes narrow, and reflection light in the |ight
source arranged region LAis likely to be returned directly t

hot cat hode tube 17. As conpared to this, in the enbodi nent, @ﬁ@&%S&MSG
bottom portion 20a is disposed over the entire |light source arranged
regi on LAjsihgissquossidl'e"basprevd @¢esdufifne eftdacardie ispagesdret veesn, »
the bottom portion 20a and the hot cathode tube 17. Accordingly,

| i ght refhe&ct etbdynhdarei dwt t perpechi om20a-va1tde hiighth SOWEGEons  and
arranged region LA is less prone to be returned directly to the hot

cat hode tohend¥f-tvAengbyigahntagnong”! kabinuse ebbiel anarataardah b
| evel . [0107]1n addition, the first rising sections 25 and the secondf

rising sgtétoseL ramer hOLRE rSUCHo s Mefok be SRacaabet ween1hess vy-axis
sections and the diffuser plate 30 becones smaller with increasing

di stancegfromibe hote cathodel tihs thon The cfuanbit y,aeﬁoh'ég’@&béﬂét herg.

chassis 14 tends to be smaller wth increasing distance fromt hot

cat hode {4he 47yrdh %r&tirc%%tintgobmgﬁtng@gmf&&mrpgff\zﬂgfg%fbg%ietted

first rising sections 25 and the sécond rising section

di ff 39, J 1675 Wi LB L SHEASIG, di
P A O T LR e e S

fromthe hot cat ength o ght path rangin

e ort] 2B LI PRAsEE B 0 ot HE ol IelBelopIle A0 LeRdRNg B8 cne

proportiona e qu chassis 1 he

X . X > |
shorier Ligll et i obkybap.be.u dathrer o 5! Lhal S0LK. (@ e pescp
Iight.t%npe egegé ukgﬁgtggetggid%Efu%erdpl te 30. 91?8]I§e n
addi ti om *the  FrPsE™rF§I ARG LEctidid 25 °4nd b SRR r F8i h{Ss EG IR
26 are %prgehdtnéb‘scs?%rfdilia%l%X’ a%getﬁelz Olpaecderaqz%%qg?’gg%gs the position of
the diffuser plate along the Y-axis direction (refer to FIG. 3).
[0095] In the example, the base end positions BP1 of the first
rising sections 25 are superimposed on the half-value width region
HW and the base end positions BP2 of the second rising sections
26 are superimposed on the non-half-value width regions NHW, and
the first rising sections 25 cross the boundaries across the
half-value width region HW and the non-half-value width regions
NHW, and the second rising sections 26 are entirely superimposed
on the non-half-value width regions NHW. In the comparative
example, the base end positions of both the first rising sections
and the second rising sections are superimposed on the half-value
width region, the first rising sections are entirely superimposed
on the half-value width region and the second rising sections cross
the boundaries between the half-value width region and the

non-half-value width regions.

[0096] Table 1
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first rising sections 25 and second rising sections 26 make it
possible to reflect light to the diffuser plate 30 efficientlg aqg
evenly. [0109] The angle 01 fornmed by the first rising section 205853SBOWSG
with respect to the bottomplate 14a and the angle 02 formed by the

second fising sectid 26 M A h r@ggﬁpga t hediffusers pl at eq 30, a5 €,
bot h acute angl es. L?%ﬁt f%f ectled by the firé%r¥kgin§ sectfi ons g% e

angl ed | n accordance \ésistih&itopleogrg}oesiQJiotnoth%egg}ate%m pl ate |14a, and
R i|sl |

light reflected by the second ri|sing sections i's angled |in
accordapce with the l.e 02 to|t i ffusen . plat .. Accordingly,

t hese acute angl es a?ﬁ%ﬁiefficieﬁggﬁﬁ¥hance ggl%f§ﬁ§9$b t he diffuser
plate 30. [0110] The ch%s%is 14 ra%,%nrectanguL I shape i.n pl anar
view, and the hot catnodetube 17 %S @bnfiguF&% o extend™ | ong t he

| onger side of the chas%Ls 14, and the light s%urce arranged region
LA and the light solfE&TAGR- arr afGed Pegi ons 3PN are al i gned al ong t he
shorter| side of the|chassis 14. |This arrangénent is preferagbly suited
for usijg the lineaf ' cathode(Fﬂﬁe 17 as &°Pr5ﬁ3f58398§, for
exanpl e [0111] The teflection sheet 20 has @& surface of a white-based
color. [This nakes i{ possible to reflect |igHt9&PfF€PeRM y jon the
surface of the refl ¢ction sheet |[20. [0112] The refl ection nmgnber is a
separ atle conponent from (mm)

[al

Example 76 170.2 122 Good

Comparative 76 170.2 174 Acceptable
example
[0097] As 1is apparent from Table 1 and FIG. 11, employing

the layout of the diffuser plate 30 and the reflection sheet 20
in the example makes it possible to efficiently prevent uneven
brightness while maintaining high brightness as a whole. 1In
contrast, 1in the comparative example, sufficiently high
brightness is maintained at the center of the screen, but there
is a relatively large difference in brightness between the center
and the ends of the screen as compared to the example, and the
difference can be likely to be recognized as uneven brightness.
This is possibly because, in the comparative example, the entire
first rising sections and the partial second rising sections, that
is, the most part of the rising portions are superimposed on the
half-value-width region with high 1light reflectance, and
therefore emission of light reflecting on the rising porticns and
reaching the diffuser plate is excessively suppressed to reduce
brightness at the parts of the diffuser plate superimposed on the
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the chassis 14, and is forned by the reflection sheet 20 laid in the
chassis 14. This increases the degree of freedomin selecting gp
material for the reflection sheet 20. [0113] The refl ection s hEEYPOSAFBONSG
is made of foamed PET. This G200053SBOASG nmakes the reflection sheet

20 | ghtwsgﬂ? 2o excel | et cophoemlh! 1 Ys, [M%Taﬁahgﬁg?%h@nfirst
sheet 20 has the bottom portion 20a disposed along the bottom plate

14a, andr%@%&%é@@l&kééﬁt r]??ed?’? tqtalq@ﬂsege&mgasghfgﬁ%hém%a H08s 1 e

pl ates 14b ri1Sing towar user plate 30, an e side plates

b h [ f LV - 1 ' ' .
14b have, %ﬁﬁ%q?‘ie?r?t , LAREPTL RS %%%‘tvlefﬁgs%gheéf f'f%ﬂlt’_tféﬂ;%%%l 9

out war d. _ e second rising sections have at di st

e R e T e L

port 1 onse 90t 81 2L 7 S TER B AP " THENRR G i e R e St

oS 11 ot DAL N6 BU G BOF B h “20oc ahk TR B D i e riRRed

20c. [Olc}r?]t;rl't]ee rC:thaiSrisgi Spolr iho%ss O%E}r tth%@pg%?dagot}lgeegéyg e{hglsaéreeen,
and suppress a difference in brightness between the center and
the ends of the screen. Accordingly, uneven brightness is less
prone to be visually recognized in the example.
[0098] As described above, the backlight unit 12 of the
embodiment has the hot cathode tube 17 as a light source; the
chassis 14 having the bottom plate 14a on a side of the hot cathode
tube 17 opposite to a light output side and containing the hot
cathcede tube 17; the diffuser plate 30 as the optical member 15
disposed on the light output side of the hot cathode tube 17; and
the reflection sheet 20 as a 1light reflection member disposed in
the chassis 14 and having the rising portions 20b rising from the
bottom plate 1l4a toward the diffuser plate 30 for reflection of
light. The rising portions 20b are configured to rise stepwise
and have at least the first rising sections 25 with base ends on

the bottom plate 14a as a base point and the second rising sections
26 with distal ends reaching the diffuser plate 30. The angle
02 formed by the second rising sections 26 with respect to the
diffuser plate 30 is larger than the angle 01 formed by the first
rising sections 25 with respect to the bottom plate 1l4a.

[0099] Accordingly, at the rising portions 20b in the
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30 which is divided into the Iight source arranged regi on LA where

the hot cathode tube 17 is disposed and the |ight source non-asdiefnassksc
regi ons LN where the hot cathode tube 17 is not disposed. Meanwhile,
out of the part of the diffuser plate 30 superinposed on the |ight
source aFpahgedipegrbActAZl)i ghe tengthe oleal| hpphhgratieaiDyhich 1light
| east a plane of the diffuser plate 30 opposed to the hot cathode

tube 17 tefiectptlapnecBoayechakesatiyerdl fihser gplet a3 doddmamnss mtionfer,

the part of the diffuser plate 30
which makes it possible to efficiently supply light to the diffuser

plate 30. In the embodiment, the rising portions 20b are
configured to rise stepwise, and when the first rising sections
25 with base ends on the bottom plate l4a as a base point and the
second rising sections 26 with distal ends reaching the diffuser
plate 30 are set in a manner described below, it is possible to
unify the guantity of light to be supplied to the diffuser plate
30 in a plane thereof.

[(0100] Specifically, since the angle 62 formed by the second
rising sections 26 with respect to the diffuser plate 30 is larger
than the angle 01 formed by the first rising sections 25 with
respect to the bottom plate 14a, it is possible to provide wider
space between the distal ends of the second rising sections 26
and the diffuser plate 30, as compared to the case where the angle
02 formed by the second rising sections 26 with respect to the
diffuser plate 30 is equal to or smaller than the angle 61 formed
by the first rising sections 25 with respect to the bottom plate
l4a. Therefore, light is likely to enter between the distal ends
of the second rising sections 26 and the diffuser plate 30 to allow
sufficient supply quantity of light, whereby it is unlikely to
generate local dark sections at parts of the diffuser plate 30
corresponding to the distal ends and their proximities of the
second rising sections 26.

[0101] Meanwhile, the angle 01 formed by the first rising

sections 25 with respect to the bottom plate 14a is smaller than
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superinposed on the |ight source non-arranged regions LN (light

source overl apping area DA), at |east a plane of the diffuserﬁflate

30 opposed to the hot cathode tube 17 (first plane 30a). AssufACApSBHONSG
&R00053SBONSG t hat the maxi num val ue of the light reflectance in the

e S T T R S PRI e

(first plane I's m ninum-valu

sane is @g%&lgn@{%@r L3 §6‘e(i)22i§se8899i89§i‘53 ggéyﬁgé(ﬁ{g%&g%oﬁg@g{l&n

ri sing sections are superinp N regi ons user

2 range Saptebdy AT T ol St o oVt O | Modia 199

] (Rnaxwﬁerl:\t)amtmé ZaITgFéﬁéE >foer%ﬁe'd b(yS)the first rising sections 25 with
respect to the bottom plate 1l4a is equal to or larger than the
angle 02 formed by the second rising sections 26 with respect to
the diffuser plate 30. Therefore, it is possible to efficiently
supply light to the diffuser plate 30 by the first rising sections
25 in the sufficient formation range, whereby it is unlikely to
cause uneven supply quantity of light toc the diffuser plate 30
and generate local dark sections at parts of the diffuser plate
30 corresponding to the leading base ends and their proximities
of the first rising sections 25. Accordingly, it is possible to
unify the guantity of light to be supplied to the diffuser plate
30 in a plane thereof.
[0102] In addition, the rising portions 20b are configured
in a manner that the distal ends of the first rising sections 25
and the base ends of the second rising sections 26 are connected
to each other. Accordingly, since the rising portions 20b are
configured to rise in two steps, it is possible to prevent the
reflection sheet 20 from being complicated in shape as compared
to the case where the rising portions are configured to rise in
three or more steps. Therefore, the embodiment achieves reduction
in manufacturing cost of the reflection sheet 20, and is also
preferably suited for keeping uniform shape of the rising portions
20b.

[0103] In addition, the chassis 14 has a part opposed to the
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[0117] Light emtted fromthe hot cathode tube 17 first reaches a part

of the diffuser plate 30 with a relatively high light reflectance,

and therefore nost of the light is reflected (that is, not G200053SBOWSG

transmtted), whereby brightness of illumnation light is suppressed
cat hode tube

with respe to ant i of .light .em.tted. from.the.h
17, Neartit T SE R TigRD Toiragtdtlere i it S it et e RO Byt et e
reflection sheet Z%in e chassi s 14 so,as.to reach the |ight, saur
o a r SHGEET dt SAS TN PSHE DRSS FPH H b sbars apnd tad Yt
superinposed on the |ight source non-arran eg regi ons Lﬁl as ,
‘el at | veTSPERRITOTT YT ETT GHEHTEE, IAndTERer EPSr BohoratPPgRt Team b is
transn‘ittedncs,o thergbyél)%t%iﬁrc] redet erm ned brj ght ness of
i |1 um nat? o5 [ 085 o9 IRPE R it 3F dreadtgiths pagnnd
chassis 14 js unified to sone extent by setting the light reflectance
of the df¥fiRErsgEkNBF nerGederPbed ABovRe Ne¥h tH31E® nq-granged
still difficult to conpletely uniformthe Iight reflectance, and the
quant i t y*e&FLIMMHhENi s g Hade snafeer thAvghe 44idgHt @eamrkety in the
non-arranged regions LN than the Iight source _arranged region LA
R00053SHABGE Thht ckords tacbquastprEyvelyl p@hl lsgpphi édet d ihd source
diffuser plate 30 tends to be relatively smaller in the region of the
di f f usernt-aarrB0¢rhviasd onisght e édeahteh Redurce pangegespressenl Ly
I nequality (5) (the non-half-value width regions NHW than the region
of the diffpssingl| bhe 3@ckad ngldimght seetiessadde im vheahngeghbutscofrce
the range expressed by Inequality (5) (the half-value width region
HW . [ 0Ti9idar tdveyehivediimeast LN tiekeent t i seidoldd toi progidectifdisiently
wide space between the second rising sections 26 and the diffuser
plate 30 and facilitate entry of light between the same. This
allows sufficient amount of light to be supplied to the diffuser
plate 30, even in the light source non-arranged regions LN where
light guantity tends to be small.
[0104] In addition, the reflection sheet 20 is disposed along
the bottom plate 1l4a and has the bottom porticn 20a at least
partially disposed on the light source arranged region LA, and
the first rising sections 25 are configured to rise from the bottom
portion 20a toward the diffuser plate 30. Since the part of the
reflection sheet 20 corresponding to the light source arranged
region LA intervenes between the hot cathode tube 17 and the bottom
plate 1l4a of the chassis 14, and if the part is complicated in
shape, the part may interfere with installation of the hot cathode
tube 17, for example. Inthis regard, according to the embodiment,

only part of the reflection sheet 20 in the bottom portion 20a

along the bottom plate 14a is located in the light source arranged
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26 are superinposed on the regions of the diffuser plate 30 having
light reflectance Ra in the range expressed by Inequality (5) c¢ftobssseowsc
non- hal f-value width regions NHW. Therefore, it is possible to
provide sufficiently wide space between the distal ends of the second
ri sing sEe¥i8As26 &MY T s yiofd o aifecdiirnusbessl gPelsounbikaly to
l'ight reflectance Ra in the range expressed by Inequality (5) (the
non- hal f i1YBeLESHE diA the gitrise NHWiomandff &bkl iodt ecabtege of ubRght? /i nfer
the space. This noderates a difference in supply quantity of |ight
t hat rmaye®eMgéfer at ed between the regions of the diffuser plate 30
having light reflectance Ra in the range expressed by Inequality (5)
(the nont®al$!val ue Mi ddditdgironshRHW samehd P xidgicors 61t hé dhé fiUisest
plate 30 having light reflectance in the range out of the range
expr essedi ing negral ony {5%)at thhe haltftomaboetiwodt A0aegienldyted in the
[0120] The distal .end positions EP1 of the first rising sections 25
are supeligiposecinme then+agransedf rédeons f LHis erAqucatda ridfll shaviheg batghdm
reflectance Ra in the range expressed by Inequality (5) (the
non- hal fpamat Len we @ls hi s edi epsshiiVpyeandhehenhdse anghposidurans HBRarafed
the first rising sections 25 are superinposed &00053SBOASG on the
regi on ofediwen dihf useriqi ahekd6 Havipgssight ref leclaicey Rbrefedt the
range expressed by lInequality (6) (the half-value width region HN as
fol | ows:rd All@dd{dmetealt by Hfor Riee reRiing) w2t UL 1L Mion of the hot
I nequal ity (6)

cathode tube 17, for example. In addition, the entire rising

portions 20b including the first rising sections 25 are disposed
in the light source non-arranged regions LN, it is possible to
supply sufficient guantity of light to the parts of the diffuser
plate 30 superimposed on the light source non-arranged regions
LN by reflecting light on the rising portions 20b in the light
source non-arranged regions LN where light quantity tends to be
smaller in the chassis 14 as compared to the 1light source arranged
regicn LA.

[0106] In additien, the hot cathode tube 17 has the
light-emitting surface ES emitting light, and the bottom portion
20a is configured to be opposed to the light-emitting surface ES.
This makes it possible to reflect light from the light-emitting
surface ES of the hot cathode tube 17 toward the diffuser plate
30 by the bottom portion 20a disposed in the entire light source
arranged region LA. If the base'end,positions of the first rising
sections are located in the light source arranged region LA, the

space between the first rising sections and the hot cathode tube
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[0122] Accordingly, the first rising sections 25 cross boundaries

bet ween the regions having light reflectance Ra in the range G SROWSG
expressed by Inequality (5) (the non-half-value wdth regions W

and the region having light reflectance Rbo in the range expressed by

I nequal i 1y (Rkotdeke et fowal sedWrdith ecegioan 1HWht | {nt hacbasgeNtsource
positions of the first rising sections 25 are superinposed on the

regi ons havhngehi sbyiseflectancedia ity the rbangacexpsessedybyo the hot
Inequality (5), the first rising sections 25 are not |ocated at the

bOU”da“@étﬁéé&’e%HbEh??r egAQ”éoH %i-8g kboht, ;ref '1%Ctt%%ceenﬁ?odﬂnérﬂe the
range expressed by | nequal |ty (5) (the non- half val ue wi dth regions

NHW andy,, @oﬁegb9%1%%V' %thl %% a?ﬁgﬁvf@F%neﬁgﬁréaa%ﬁht source

expressed y I'nequal ity ( t he regi on

o the diFFt ‘ié&p#é?%‘g% s Mrods) Py Ses Sasdabte hie i s SRR e
pr oxi m t%;r?écé ol yher eb{@gg&lg S0l 5100050 b5, 0816k LD 1

this accordi I'ng to e first r|S|ng Sec

25 makes |t SSi Ie ff ent | UI de ht to ff.us I.at
30 even a‘f ?ﬁe %P blarl 5% an ep?%efa bf’ﬁg%lcﬁorttjh gg? Jt%%é§gi

| ocal decrease in_the uantlt ht supplied to the diff

bl ate 307 Tesort Ttges ed D g i 4265 HERBP AR S iy et aseotly
supply quantity t hat erat ed between the regi ons of
00053 SHNeE= et cITRSEE bt 30 abTRGCPY gRE e e hcolRaE, o
t he range Xp ressed by Ine%lxjgz’r %36(5) (the non-hal f-val ue width

regi ons Ja?f?jcl"h% régio di ffuser plate 30 havi ng | i ght
reflectance Rb in the range expressed by Inequality (6)

hal f-val Ut bt h redi Dor?qq(% 19Tp125)°Thk! thassi 81249 ﬁagtaOBar?%&a&sé@e
to the diffuser plate 30 which is divided into at |east the first end
porti on GO He SO FGCERANS0L Pi BFE I RS iStchnEBabpPa’| §ka %D htareen
first end portion 14A, and the central portion 140 sandw ched between
the firsihesRl FRFEHORS 12md ablde t Aet SeeBAdPEABSpSPt PEROTEE. soR ltligs with
foregoing portions, the central portion 140 is the |ight source

ar r anged-FEf o NA diffdra qeh & degt that hedecatbede7tibe df SpoBt carmar triftey
first end portion 14A and the second end portion 14B are |ight source
non- ar r @fgeld FegilonshaN alifeysd & Het Hindsattivodre tonipd 187 iwd tihotincreasing
di sposed. Meanwhil e, out of the part of the diffuser plate 30

super i npbisEdhrore e thhthsoweddcaler angedl ¥ egilon cbAtfkisght o scurs.e when
over|l apping area DA), at |east a plane of the diffuser plate 30
opposed tthe shachdte teatchodee tfubretl7i $ing secpiane ZDa)dhds sacged Hiisghty
refl ectance than, out of the part of the diffuser plate 30

super i npesadiars e ahdghhesdilf fesaorplatanyed sr egiconas 4N t(d ilghtsmaller
source overlapping area DA), at |east a plane of the diffuser plate
30 opposecH antheabdatgcat sioalecs uhenl Zhef hostcgdraon: 308k, 1 Acatidilrglyh
light emtted fromthe hot cathode tube 17 first reaches a part of

t he diffafser 1pyat ep3th Waryine) Eriowet el At gofig |dedioref beckances w@hahe
therefore nost of the light is reflected (that is, not transmtted),
wher eby dirdfaiddiepsa0k 3d LuAHBald B8 ;iﬁcgcmrworﬁauplabe@ﬁ@dlu%wtwm%ht
to the quantity of light emtted &G00053SBONSG

in the chassis 14. With the shorter light path, light can be guided
more efficiently to the diffuser plate 30, and therefore the rising
sections 25 and 26 allows light to be evenly guided to the diffuser
plate 30.

[CG108] In addition, the first rising sections 25 and the

second rising sections 26 are sloped. Accordingly, the sloped
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fromthe hot cathode tube 17. Meanwhile, the light reflected here can
be reflected by the reflection sheet 20 in the chassis 14 so as to
reach the |ight source non-arranged regions LN Since the par $400873SBONSG
the diffuser plate 30 superinposed on the |ight source non-arranged

regions LN-are.relalively; syelberoia Liohlyrellact ance  dme el hahte 5

can be transm arn pre ermned brig | 'Um nati on

i ght. Accordi 0 the, enbodj nent, the central parti.on Cls. the
1t soRT Bl d ahGet BT ot Lo ante (HE® (1Tt el it o B iy
second end.portion 14B are the |ight source non-arranged regions LN,
whi ch makad ?Ye%gESible to provide sufficient brightness at the
central portion of the backlight unit 12. This_also |leads to )

provi si oﬁ%?%dequat@eoﬁ% dstgrmgdgP¥piay tehtt af 1 Hre iHFoforhe?®
liquid crystal display device 10 equi pped with the backlight unit 12,
t her eby ¥ESRI3FREFH Favdrabiad hamewaits tya pof2ihehaneglisity omesdiy

20b are provided in a pair corresponding to the first end portion 14A
and t he %@%dﬁﬂxgﬁhr&@ﬂ@ﬁoﬁefﬁBPWHi%6ﬁﬁk QQFP56§SFBIEh?dﬁ %ﬁ?¥i&ﬂﬂte
more efficiently to the diffuser plate 30 by disposing the rising

porti ons> Q0B P raspon et t BHRE fmgisechad for ?qh@n T tarfd 217

second end portion 14B as |ight source non-arranged regi ons LN which
are proneetiol tray @ Sshaldrerl sfuantdagormtandghtith §i09 25j0Teed Hithf tebot tom
plate 30 has at | east a plane opposed to the hot cathode tube 17
(first prlates 30D, @ﬁl@lréigh‘ghref£<t¢1é%@amcék@e@@@@@dsﬁﬁsi@@ $e¢ions 26
i ncreasi ng distance fromthe hot cathode tube 17.This makes it

possi bl el 4 aprlead den gentdrelamdeghtings s$hdi stigilbu@? oro ofhe |difmMusadn griate

light emitted fromthe diffuser plate
30. Accordingly, these acute angles allow efficient gquidance of

light to the diffuser plate 30.

[0110] The chassis 14 has a rectangular shape in a planar
view, and the hot cathecde tube 17 is configured to extend along
the longer side of the chassis 14, and the light source arranged
region LA and the light source non-arranged regions LN are aligned
along the shorter side of the chassis 14. This arrangement is
preferably suited for using the linear hot cathode tube 17 as a
light scurce, for example.

[0111] The reflection sheet 20 has a surface of a white-based
color. This makes it possible to reflect light efficiently on
the surface of the reflection sheet 20.

{0112] The reflection member is a separate component from
the chassis 14, and is formed by the reflection sheet 20 laid in
the chassis 14. This increases the degree of freedom in selecting
a material for the reflection sheet 20.

[0113] The reflection sheet 20 is made of foamed PET. This
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&00053SBOMSG 30, ranging fromthe part of the diffuser plate 30
superinposed on the light source arranged region LA to the pattoo0f3ssowsc
the diffuser plate 30 superinposed on the |ight source non-arranged
regi ons LN, %0126]The Elane of the diffuser plate 30 opposed to the
hot cat hBaéSPubd eI 7 efieStiphamdiesta)2had igheweight rard eericeglent in

portion 32 reflecting light. This makes it possible to allow
appropri 8PEM@BALEEY-of |ight reflectance in the plane of the diffuser
plate 30 on the hot cathode tube 17 side, in accordance with the node

of the |{8ht4Fefl ectThy pFIeON 2. sHER7ATHe S ige beftectvogtion 20a

portion 32 has an approximately point-like formin the plane of the

di f f userdpspeeed®lomng hdiechbottanhobizt ¢ e, 17ngi dee itk ars pllacretd byh s

| arge number of light reflective dots 32a. This nakes it possible to

control &tghndrebretonacthemean thsy sidEenerl adependiong icn dhe: aveded afhe

the dots 32a (area, distribution density, and the |like). [0128] The

| i ght sodtffussr fplaed BY, tdved hote catdwdel 4td® 14b have at distal ends
thereof the receiving plates 14c jutting outward. Meanwhile, the
second rising sections 26 have at distal ends thereof the extending
portions 20c extending along the receiving plates 1l4c.
Accordingly, in the reflection sheet 20, the bottom portion 20a
is disposed along the bottom plate 14a, and the extending portions
20c are disposed along the receiving plates l4c. This makes it
possible to stabilize the shape of the rising portions 20b
positioned between the bottom portion 20a and the extending
portions 20c,
[0115] The chassis 14 has a part opposed to the diffuser plate
30 which is divided into the light source arranged region LA where
the hot cathode tube 17 is disposed and the 1light source
non-arranged regions LN where the hot cathode tube 17 is not
disposed. Meanwhile, out of the part of the diffuser plate 30
superimposed on the light source arranged region LA (light source
overlapping area DA), at least a plane of the diffuser plate 30
opposed to the hot cathode tube 17 (first plane 30a) has larger
light reflectance than, out of the part of the diffuser plate 30
superimposed on the light source non-arranged regions LN {light

source overlapping area DA), at least a plane of the diffuser plate

30 opposed to the hot cathode tube 17 (first plane 30a). Assuming
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17. This achieves high brightness and the |ike. [0129] The first

enbodi nent of the invention is as described above, but the invention
is not linited to the foregoi ng enbodi ment, and may include 6200053SBOWSG
nodi fication exanpl es as shown below. In the foll ow ng descriptions

f th | fication . . hose jn th
of the ’@QAE'@% 'nngér}iﬁmaﬁ%e to'}et%%gﬁlﬁﬂgp%%%étgﬁc% frend Cﬁlaaﬁmee of

f oregoi ng enb are gi'ven the same”reference numera

not descyr. bed. i |l ustr.at her e. 13 < ificati,on exa e of
(oo £ e P % PBced B60Rhe SHBEI LAERRUEN BE T B e
enmbodi ne w ||, he.described with referen to FIG 12. In the

Toa ettt doati 8 e R IS st Ghet Sl icthe same
nodi fied, in shape. FIG 12 . s cross section view of _the liquid
Trustar i B REsAd d o b Rud BRRec et S antb ons ity e DHbresond
side according to the nodification exanple 1 of the first enbodi nent.
[ 0131] Th%l%%%@q REPorAR Drie® iR 15 TRATHITY 19949k Qi the diffuser

plate 30 (non-half-value width regions NHW) having light

reflectance Ra in a range expressed by Inequality (5) shown below.

[0116] [Inequality 5]
{Rmax - Rmin}/2 + Rmin > Ra ... (B)
[0117] Light emitted from the hot cathode tube 17 first

reaches a part of the diffuser plate 30 with a relatively high
light reflectance, and therefore most of the light is reflected
(that is, not transmitted), whereby brightness of illumination
light is suppressed with respect to quantity of light emitted from
the hot cathode tube 17. Meanwhile, the light reflected here can
be reflected by the reflection sheet 20 in the chassis 14 so as
to reach the light source non-arranged regions LN. The part of
the diffuser plate 30 superimposed on the 1light source
non-arranged regions LN has relatively small light reflectance,
and therefore more light can be transmitted to thereby obtain
predetermined brightness of illumination light.

[0118] Incidentally, the quantity of light in the chassis
14 is unified to some extent by setting the light reflectance of
the diffuser plate 30 as described above. ©Nevertheless, it is
still difficult to completely uniform the light reflectance, and
the guantity of light is prone to be smaller in the light source

non-arranged regions LN than the light source arranged region LA.
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three steps as shown in FIG 12. Specifically, the rising portions
20b-1 have first rising sections 25-1 with base ends on the b@tdoosssowss
pl ate 14a of the chassis 14 as a base point, second rising sections
26-1 with distal ends reaching the diffuser plate 30, and third
rising sEBEreherey Fhe edwamt gy et idaht epbilied tosthg deffusas phatle
and the second rising sections 26-1. Angle 03 formed by the third
rising séétionds 2 e ralespestly erdid chotinoirhpl apgitaactrthdediffuser
diffuser plate 30 is larger than an angle 01-1 formed by the first

ri sing seéetensg02bayimict N idspectt tactdrecdoka oimphatrentéa, edprtedssed by
smal l er than an angle 02-1 forned by the second rising sections 26-1
with respeetuabithe(d] f fusernphaizl 8ovalwe tiidti regtdss MUHBECthans:he
27, base end positions BP3 (distal end positions BP1-1 of the first

ri sing seeq¢ionsf26hd)didifhstirspabtersd hasihyadnsyHiP3efhaseaand in a range
positions EP2-1 of the second rising sections 26-1) are located in

t he |i ghtulsaudr tkenomgy eapgedseedipIneNaand var®) super hapesedloa Wieh
non- hal f-val ue width regi ons NHWof the diffuser plate 30. Therefore,
the thirfegishngwsections 27 are entirely superinposed on the

non- hal f-val ue width regi ons NHWof the diffuser plate 30 together

Wi th the[Gecond ri simgtsectihossigént | OddRlnt ithesapdhhi £84 105 RXAMIE
as descri bed above, the rising portions 20b are increased in” nunber

of risingg %tr%p§dp@ﬂﬂmp@QQQ§3§B@/§%15ﬁ§ Anghe P fiyded byt he haV:Lng

additional third rising sections 27 with respect to the bottom plate

14a or tiheguh frtelﬂ%la:tah@teelaé’»qrﬁﬁﬁe%eéné@E%%esgBe W%%q%l QU REl Dy e

the first rising sections 25 and the angle 02 forrme the second

rising %J%%l@é’%ﬁf&%%a&‘%@swm rreq:l'@i"etﬂﬁ:e“ iltnjgsj%;gé%ﬁse to

25-1, 26-1, and 27 becone largér in proportion to respecti

di st anc%ﬁcwﬂf@ té]ﬁfﬂcglé:rﬁ;l qflciéjb:%ajge bg]c%\reeéc r&gTeltc{gLesﬁa%%cge Vieec@le

t he diffuser plate 30 and t'he ri si portlons

I d K bl e
oo de”| oL e Sh SRRt e Ao e BT °‘if$_t BE Wace
or et orr o 2 End didh e Il e BURRL IRADR ndl £2GS sl g .P{ %%?Pgﬁuahty

preferre suppr ssi‘on of “unéven

Sﬁgn?!ss th%l%éﬁiﬁé}fnpggh%eséiﬁﬁéﬁqh Nbgg&é?g%é 'IggaFEBGHFﬁy

t he nodi fJd atl exa e, areflegtion s eet 20- 2 dified i

shape. f alf? |§ngoggé sSBREFT on %%W% SHHES |%nﬁ%f A %ﬂ §BP§§Y
devi ce u5|n the refl.ectiaqn heet t he s ter side accordlng to
t he modiFie¢Hr%h © éﬁ %5 %h@% n@ﬁﬁﬁ&%ﬁ%ﬁFween he regions of

the diffuser plate 30 having light reflectance Ra in the range
expressed by Inequality (5) (the non-half-value width regions NHW)
and the region of the diffuser plate 30 having light reflectance
in the range out of the range expressed by Inequality (5) (the
half-value width region HW).

(0120] The distal end positions EPl of the first rising
sections 25 are superimposed on the regions of the diffuser plate
30 having light reflectance Ra in the range expressed by Inequality
(5} (the non-half-value width regions NHW), and the base end

positions BP1l of the first rising sections 25 are superimposed
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[0134]1n the reflection sheet 20-2, the bottom portion existing in

the first enmbodinment is elimnated as shown in FIG 13. Specifical

the reflection sheet 20-2 has a pair of rising portions 20b-2G%Wgﬁﬁém&}
fromthe bottomplate 14a of the chassis 14 toward the diffuser plate

30 and aopaike ofe S el DO EAL20R 2 LUSHNRL £t Al {LOM AN

di stal ends of the rising portions 2. First i ng” sections 25-2
constituging, t j.Si i 20h- 0 c t I
ends, i &t bg 00O O B sl Bty (07 shaed Th orpkl
section gg#ig$0ﬁ@itgg géff%ﬁsgirection of the first rising sections

r

25-2. The frrst sing sections 25-2 have in comopn a base end

position -2 which s |ocated at al nbst the sanme position as the
center opﬁﬁ%%ﬁhot ca&#&? u%ﬁﬁﬁ¥ f% al ong the Y-axis direction.

Therefore, the base e sition BP1- f the two first risjin
sections 25-2 Eé@%ﬁp@ﬂgﬁﬁgké%'B :H%'%aﬁb-value mﬁdtkfﬁ%%ﬁ%%ﬁﬁxvf%)
the diff late 30 and,.is located in the light source arrapged

regi on Llﬁféﬂecﬁordi n tht?ridri'é‘gfjé’r’eggpﬁg nﬁ gﬁ?gfpgn,sqqtglrﬁnscaﬁgbézross
efficientl upplied by the rising portians 20b-2 ranging fromthe

hal - val RRETGREHET I IMEDS THE GO DRALAS, S OB C P e on S aNLVidTe
the diffuser plate 30, thereby resulting in Freferred suppressi on of
uneven bFERFf nEsBrepgedsipbRefeat i b dednple'8 BPrhalfivaiue width
enbodi ment >, Modi fication exanple 3 of the first enbodi nent

Wil be ¥REITDHA t3nd Fhd SiREL D IAENA4L 19 iR Wsdhancaaitodn the
exanpl e, the first plane 30a of the diffuser plate 30 is nodified in
di stri bufdRaFe FXR e 1Y eldregiel 1t @ 6)14(%he diagrfapte dtfowi ivh e rasgesn

in light reflectance on the diffuser plate along the shorter side
accordi f§'h o tlHe thedPRE€athBnPesahpPes 306 thdel ¥ 36 trengupliseitions 25

are superimposed on the regions having light reflectance Ra in
the range expressed by Inequality (5), the first rising sections
25 are not located at the boundaries between the regions having
light reflectance Ra in the range expressed by Ineguality (5) {the
non-half-value width regions NHW) and the region having light
reflectance Rb in the range expressed by Inequality (6) (the
half-value width region HW). Therefore, there is a possibility
that the quantity of light supplied to the diffuser plate 30 is
locally decreased at the boundaries and proximities thereof where
local dark sections may be generated. In this regard, according
to the embodiment, the first rising sections 25 makes it possible
to efficiently guide light to the diffuser plate 30 even at the
boundaries and proximities thereof, thereby to avoid local
decrease in the quantity of light supplied to the diffuser plate
30. Accordingly, it is possible tomoderate a difference in supply

quantity of light that may be generated between the regions of
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[0136]In the first plane 30a of the diffuser plate 30, the |ight

source overl apping area DA generally has a uniformlight reflectance

of 65% for exanple, which is the maxi mum val ue in the diffus&00PR3sf@sC
30, as shown in FIG 14. Meanwhile, the |ight source non-overl apping

. acl L ght : - i | ; I
by degr o600 (1 he o ST OpRHT e et 1 7 Co000KS SHOMG | Rer b o he noe
4 st i . " 5 :

PR e R e R R g e e T AR
hor t i Y- axi.s _di ion. The dats 3 fityti t | i.ght
ot | oot i BOE RIS FON 35 REcebrnb L n i oa0 APQRbl s doran e

[ he 1i ght I [ D, ti I
i1 or X iy BACS erTEE 17 ChBY| PBRECEbtr kel Hon CO0erT Shpl Pl arGeh
DN in inverse PLO ortion to a distance fromthe |ight source
over | appt "¢+ &F e BA [0137] <Mbdi fi cation exanple 4 of the first

enbodi nept > difjcation exanple 4 of the first enbodi nent

Wil be H6523 bed whﬁohﬁ FRRSFLRAL oS M BaTEEPAGFAchED o # LAV oA Plate
exanple,_distribution of light reflectance in the first plane 30a of
the diffiSethigihis daviideduirherahofiastedPorfarsisend rogrbph SHowithy
changes in light reflectance at the diffuser ,gl ate along the shorter
si de accIRERHY e RN Wil LB s drieethppPeosite to the first end portion

14A, and the central portion 14C sandwiched between the first end
portion 14A and the second end portion 14B. Of the foregoing
portions, the central portion 14C is the light source arranged
region LA where the hot cathode tube 17 is disposed, and the first
end portion 14A and the second end portion 14B are light source
non—-arranged regions LN where the hot cathede tube 17 is not
disposed. Meanwhile, out of the part of the diffuser plate 30
superimposed on the light source arranged region LA (light source
overlapping area DA), at least a plane of the diffuser plate 30
opposed to the hot cathode tube 17 {(first plane 30a) has larger
light reflectance than, out of the part of the diffuser plate 30
superimposed on the light source non-arranged regions LN {light
source overlapping area DA), at least a plane of the diffuser plate
30 opposed to the hot cathode tube 17 (first plane 30a).
Accordingly, light emitted from the hot cathode tube 17 first
reaches a part of the diffuser plate 30 with relatively larger
light reflectance, and therefore most of the light is reflected
{that is, not transmitted}, whereby brightness of illumination

light is suppressed with respect to the quantity of light emitted
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[0138] The light reflecting portion 32 is forned such that |ight
reflectance on the first plane 30a of the diffuser plate 30 becones
continuously smaller by degrees fromthe |ight source overIapﬁWH%ﬂSMﬁSG
area DA to the light source non-overl apping areas DN as shown in FIG

15. Specfigaldynot ey @& elipther dobs 1323 1Gld, 9bt e 1afJHRCL8RE L red here
PF oty ;

constituting the ecting portion 32 i's largest and uniform

t the Ijght ' t]
at tne %%1‘? é%érﬁe%c(;'c‘r’e%feg?ﬁEh@grégfécpfb%%ge@@%ﬁ%h%% LRYQUSLY14 s0

smal | er egrees predetermned region with 1 ncreasing

di stance_{rom.the.| ight, soprce, ovell apping area DA, and {5 smal lest,
? e dit pl ate at ong ) e

at both end portions of user the shorteéer s

(in the Y-axis_ dinect]. .That is, ~kn_the_ lLight sourc .

hon- overBaanT i AEncdtsed paatty AP "= i E e aaeR et rErT iy souTee
portion 32, the light reflecta changes in a striped shape alo

the shorti@ LF tRNEFI L HEC U T s plahie 3643 THe Y-S5 5h r et | g
This configuration makes jt possihle to noderate distribution of .

D oht nost Pt & e R g e en R Bhet sk BPF P LR ekt e
Further, according to the neans for formng a plurality of regians
with stdpwtSetesshgds fiit I gt sy ﬁé@Péncech?P‘ijén‘éo‘é%itﬁ}ee gryodiment,
sinplify the nethod for manufacturing the diffuser plate 30 thereb%
contri bu‘%l?%gc%rbt%]stp‘?refc&&‘?ijo‘#ﬁ 3[%)1@@ JSéHthP%%ﬁRﬁjiar@?rﬂnﬂed region LA
Second enbodi ment of the invention will be described with reference
to FI G awl gherZirphecsdcBalt éabotiAeid ithe §869nHorad of: hikpiberdd A e

‘pressing the reflection sheet 20 fromthe front side. The sane .
struct urgss lépgéitaspBhse dmn wIVERTIERFe S ead onkokl, v tHempkestit possible
embodi ment are not described here. FIG 16 is a plane view of |ayout
of a hottxatwdede ube fic it dutidrstasetat die Kirddean pestiiers ofn the
chassis, and FIG 17 is a cross section view of FIG 16 taken along
| i ne xvikasddightf 0ua0f The - hollddewa lsenbeasiAtareroudielioh syntleguate
resin
brightness at a display central portion of the liquid crystal
display device 10 equipped with the backlight unit 12, thereby
resulting in favorable viewability.
[0124] The rising portions 20b are provided in a pair
corresponding to the first end portion 14A and the second end
portion 14B. This makes it possible to guide 1light more
efficiently to the diffuser plate 30 by disposing the rising
portions 20b in correspondence with the first end portion 14A and
the second end portion 14B as light source non-arranged regions
LN which are prone to have smaller quantity of light.
[0125] The diffuser plate 30 has at least a plane opposed
to the hot cathode tube 17 {(first plane 30a) where light reflectance
becomes smaller with increasing distance from the hot cathode tube

17. This makes it possible to provide gentle brightness

distribution of illumination light emitted from the diffuser plate
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(pol ycarbonate, for exanple) and each have an entire surface of
whi t e- based col or such as white excellent in light reflectivi
hol ddown nenbers 40 are intermttently disposed in parallel i%M¥ﬁ%£@mmG
chassis 14 at three positions separated fromeach other along the
| onger sPée, raagsngmfgr@rn e pas, @padief dédifugert héahel d8osmpartiessed
40 are positioned at an approximately center of the chassis 14 al ong
t he shor fBrtke déd ghandoaree posian gankdeati canLApr akienps et b entedi Bhdser
near the both end portions of the chassis 14 along the | onger side.
[ 0141] Thelabkddowsupenbepssd@ eachhé ntigide: seubedyn ®ori i Linddd havd Nehs
a pressing surface 44 pressing the reflection sheet 20 fromthe front
side (thBNlight output side); a support portion 42 protruding from
t he body portion 41 frontward (toward the |ight output side) and
confi gur €d126] supporthd na adief busetie pliatfns3Q; pandeamo Ay Bl the hot
portion 43 protruding fromthe body portion 41 backward (toward the
si de oppestheds aukelli ghitr SUbpHheS3CE) HREG &@@@rid;hﬁt*@e?%&eﬁfhelﬁéﬁion
1l4a of the chassis 14) and configured to attach t'he hol ddown menber
40 to the2 chaSsick ik 1agh8hovm i nfalas 1¥.pdds e ftWQQPbJ?QaéﬂQ} Al
t he body portions 41 each have a rectangular shape (longitudinal®) in
a pl anarcomemsl adwl 1ardh tdiy i S§i 4

ghidirerased 4 d he ¢ha ﬁ%é?é of%@ésci]lgfr{lg%/ee% i%dleaste

| onger side aligned to the Y-axis direction (along t

of the chmssi LhkA rend bheokef keeki 99 §g§§t 20) . 204 haye. g, S‘é}?g#he% mode

side aligned to the X-axis direction onhg the Tonger sides

chassis J# and fihed efd eddom§ t£§Q.3in addi tion, the |onger side

di mensi on of the body portions 41 1s larger than the shorter side

e o St sl il s g a8,
D o0 Bt ROk b 0% PORY DB et heRi opare: 4 & Yo hot
Sitec gl e e Al (3 et e 0T
e T T ot T L2 S 1 2000,

(between the both rising porti

central ts.of the body portions 41 along.the |onger side are
superinﬁ%ggﬁcgﬁnfﬁél ngoﬁgsgr??gﬂer depené&ng on thHe mode of the dots

32a (area, distribution density, and the like).

[0128] The light source is formed by the hot cathode tube
17. This achieves high brightness and the like.

[0129] The first embodiment of the invention is as described
above,knu:theinventionjjsnotlimited1x>theforegoingembodiment,
and may include modification examples as shown below. In the
following descriptions of the modification examples, the same
components as those in the foregoing embodiment are given the same
reference numerals and are not described or illustrated here.
[0130] <Modification example 1 of the first embodiment>

Modification example 1 of the first embodiment will be

described with reference to FIG. 12. In the modification example,
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G200053SBONSG  20a in a planar view to constitute bottom portion
press portions 4la having bottom pressing surfaces 44a configured to
press the bottom portion 20a fromthe front side, while the bBAOROSHHYSG
of the body portions 41 along the |onger side are configured to rise
fromthe t 1 ess reqne-4 ro i de, . @an e
superi rrp%léb%%ﬁcg:?%l rg%]rﬂbl §L| ﬁggp%“??figﬁéaz Ig g|Hr\1L£pag'pl ?&é’sﬁ g?e%vgt% Hss
constitu | Sl ng.porti.on ess_portions.41b havi-ng rising portiaon

pr essi ngégﬁﬁf%l(lzegl%ﬁb chgn%rlp%u?éag%g f):rr é?écaglhe&bscﬁ]ha%r i %?‘ﬁbg%o}ltsilgﬁs the
20b fromt front side.. That is,, 1he hottom portjon_press.portjon
41a and THRISTST Y BTG on SgPede BhF: i TRY b, RAVE proserraREur cdde
44 for the . entire surface of the_reflection sheet, 20. The pressing
surfacesm%l’%r%atfjo‘?l?‘re%xﬁ%p]g?e sognﬁé?e L6ty ST AY the bot t om porti on
20a and Q(Pe oth ri %i ng portions 20b of hge reflection sheet 20., More
speci fi ca13t] t he bdtFomtSdrei BRYEEES HBPT T oMk AR ELIRT FAVEP dnise in
al nost straight plate shape in_parallel to.the bottom portion 20a.,
Meanwhi I%}rﬁ%ét?Péi%SBBWPi%FB ed< -poPPEEAEI42bl Yy &N Bpednainar tdons
specific_gradient frombase ends thereof (on the bottom portion press
portion ?z@%r]sbaér)e Foref stidinghgsctheréot o T bivithelasaesiipes e tae titaa
bottom portion press portion 4la si deg, and the angle of the .

i ncl i natRloH- g aAgl e het pleapehrdilfgasra apgrerdint heecrsdng) sigg sections
approxi'mately equal to the angle of inclination of the first rising
secti on¥ @8l Wit ddgsedt engst Keapbinentherdi orusen. pIdveg 3%, arse third
angle of rising of the rising portion press portions 41b is

pr ef er abiis iy gegtdcasghé {mivt rexeedibhey “I@Erdeheebsyst el ipy sfeartdlong
an angl e not exceeding 45 degrees, and specifically is about 20 to 30
degr ees,253-0r aexahpé esedondiddigiingn sethé chat 2 6A1 porArigire PBessrpedthonhe
41a Q&00053SBONSG are configured to press the bottom portion 20a

acr oss tiie mhtriiisé nigengthiaheng’ twiktls herdpercisitde fhehieo ehsmtibate sidzg or
portion press portions 41b are configured to press, of the rising
por tionkh20ki fasks pllatbe3biistldtgenarEeckinonfig2b ¢§baser®endsd by the
adj acent to the bottom portion 20a. [0143] The support portions 42 are
confi gurfed-sto rseppar setheéons 25-1 with respect to the bottom plate 14a,

but is smaller than an angle 082-1 formed by the second rising
sections 26-1 with respect to the diffuser plate 30. 1In the third
rising sections 27, base end positions BP3 (distal end positions
BP1-1 of the first rising sections 25-1) and distal end positions
EP3 (base end positions EP2-1 of the second rising sections 26-1)
are located in the light source non-arranged regions LN and are
superimpesed on the non-half-value width regions NHW of the
diffuser plate 30. Therefore, the third rising sections 27 are
entirely superimposed on the non-half-value width regions NHW of
the diffuser plate 30 together with the second rising sections
26.

(0132] In the modificaticn example as described above, the

rising portions 20b are increased in number of rising steps, and
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optical nenber 15 fromthe back side, that is, fromthe hot cathode
tube 17 side, which nmakes it possible to regulate constantly a
positional relationship (distance and space) between the opt i @&P053SBOWSG
menber 15 (the diffuser plate 30, in particular) and the hot cathode
tube 17, _in the Z-axis directio orthogonal. tq the plate surface of
Lhe opt i EHF HembS: A 0T Prhi i Lok Aot 9 2P St 27
desired optical_ perfor ce in a stable nner.. The support rtions
42 are p"FTJ([';JQ/Ii1 eecispgﬁcrt %Té)ngg?t %%‘?%?slag:(?r i 8n8t 4% (Siflfﬁﬁl@eﬁoa}gg&%@ﬁﬁe
41, specifjcally, ar dispose% eccentrical%z so,as to, be closer by
one end $Fomfl I}otﬁgeera%lﬁe ¢f LPRBeBoPY o o1 Toh et pHRtiinis 25
4la. In addition, the hol ddown nenbers 40 are disposed in the chassis
14 al ong@RhéNeonete Hakosnen hahetIREQRT &dEARIstpporenpadyi ang Uese
are arranged in_zigzag alignment, (FIG 16). The support portiaons 42
are ent iq[gg];ﬁ%o?ﬁirgefd |g‘?1‘/ SHiper a1 Gy SHRF A ?oﬁ"r]erctqpfi)‘riL aldtghed Famme
Z-axis directiaon (approximtely orthogonal to the plate surface of
the diffideFehlia BrepPrtopRdiq r€8PEYFL1vked5ahbpoEes Joial She At emdfhode
have a circul ar shape in cross section cut along the plate surfaces

of the Hothdrmpor FheichrEss plaetTraee Prtvweaid theedi fpared W ahe a30 and
di aneter gradually reduced fromthe protruding base ends to the

pr ot r udi e Irégdinggeentsons [49144] The ka recieneant ppratiaesd3ngilee Y-axis
configured to hold the holddown nenbers 40 attached to the chassis
14 by bedinpdtnisurt edhiaid nadeked b mos st lec Hirergu il ds gtuf  redirlmed sich on
the bottom plate 14a of the chassis 14. The attachnent portions 43
are provilded ising partianhseath-bdfteherddtheomigdusiconppress3point iomore
41a of the body portions 41. Specifically, the attachnment portions 43
i n a paigvear maahegpedesol @ang dnbfusepar giredf fmond saphreshépnad Dugetvira
| onger side of the bottom portion press portion 4la (along the Y-axis
di recti dmigh@neex. the attachnment portions 43 in a pair is positioned
so as to be superinposed on the support portion 42, nore
speci fi c@l33] be coawmbali fiichhibheesuppoet 2pert i-be 42ref EhecHierht>
side in a planar view The attachnment portions 43 have | ock pieces
configured toMeligliastiical laxheilay nBdoifn thize Minenesenddmdmyg will be
inserted into the attachnment holes 14f. \Wen the | ock pieces are

| ocked fagewartitedackhddtetanddheoadue port i onghefmddier atd @cdireRtimple,
hol es 14f, the hol ddowmn nenber 40 can be attached to the chassis 14.

The bot tomepoetiabn28ncof 1he ref heahiF9Basheatna4% hagignsesti o bebes
-formed to communicate with the attachnment hol es "14f and let the

at t achnmetc QN | PNSw 43£P3%% 110 I 88pQRLENEE Wkl the satd aghiEgt the
hol es 14f. [0145] According to the enbodi nent as desScri bed above, "t he

reflecti¥ighestsr20sRas+t hgp hott (o] AN a n orppl
14a, and incl udes tﬁe hgldd%mnéng%%£r§&$a?ifﬁgtS%?%sga%{é?{gﬁﬁ(;g&) The

portion 205 @nd 1t %@%Engtl%ezf IS5t Hd %-q%é%gr%io%%e%ﬁ.of the rising

portions 20b and have the pressing surfaces ~pressing the bottom

At TR v SR TR R o AT T
existing in the first embodiment is eliminated as shown in FIG.
13. Specifically, the reflection sheet 20-2 has a pair of rising
porticns 20b-2 rising from the bottom plate l4a of the chassis
14 toward the diffuser plate 30 and a pair of extending portion
20c-2 further extending from the distal ends of the rising portions
20b-2. First rising sections 25-2 constituting the rising

portions 20b-2 are connected together at base ends, and are
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the rising portions 20b of the reflection sheet 20 are configured to
rise fromthe bottom portion 20a toward the diffuser plate 30gadobespowse
rising portions 20b tend to be unstable in shape due to variations in
angle of rising fromthe bottom portion 20a or deformati on such as

war page ®PP@eriBetebr. Vrahekesd regarmbssceerdioy tott héocegbddiementaxis
t he hol ddown nenbers 40 have the pressing surfaces 44 straddling the
bot t om p@ireohignacénthat firast risengi ssttidssngSsect iTns 25 xf timing
rising portions 20b of the reflection sheet 20, and the pressing

sur f acess44t press2he ote dm pomtricon 22Basandndt pbeasiohhgPT+2 sthich is
rising sections 25 of the rising portions 20b fromthe diffuser plate
30 si de, lwhathd makebne st phsess drhe pbe iteshra < thdi spltaaesEnthaohotheathode
rising portions 20b toward the diffuser plate 30. Accordingly, it is
possi bl ettloe slpprésagvatieaty-ensis ndangteioh. ri shagedbré hetheSbage end
portions 20b fromthe bottom portion 20a and deformation of the

ri sing pessiohsn 2HPISUEhods waepageo orfidefd eetiisang Thaktisnst hBs5-2 is
rising portions 20b can be held in a stable formto stabilize the
directi opupdrimghéed ebh egiehd heres1whigiiimkesyidn |88 S PRORE diF fuser
generate unevenness in |ight output fromthe backlight unit 12.

[0146] <Tgn 4tk 3DHIERL Tocated ihhthd eibedi s@nt-Ofsthe ddyenid¥h 1a.
will be described with reference to FIG "18 or 19. In the third

enbodi Metd o Bd GRSl th 2 ¥4 rk§oiREiddrit iy saRe- 1 THR: SANEp S LAt TSRl v
operations, and advantages as those in the first énbodi nment are not
describ 1S ey 1of Ié?ﬁgi t-RQ

t ube an?a%%%?ﬁ%éghle%@ Ebgﬁgﬁ}aﬁ'sssﬁi(\%},g %n tcrigo%ef“g%e %%&ts}(s)q;%lue
sect ! on Wi Oledi i Hif dRKeR ANRING ML X) e LLATHS niw of the

illustrated In 18 and 19, support ne are arrange

[ ustrat | e d
200 of The Vo eBi o Shbal F0TY arcing o e Lo A of

l'i ght oyt ide) upport menbers 45 are forned like walls
(pl at es) %{éelr?lﬁrgohn%ﬂv\%r% froma bottom plate 214a, and have main

wal | sur (mai n_plate.surfaces) along.the X-axis directign an
have plaﬁgﬁgﬁicknesgggﬁggéceﬁéo -géﬁgpgﬁréc?&oﬁbeTﬁéIEEpSQEP%ﬁ@ﬁBgPS
45 can be said, tQ d.nter.vene bhetween,th ttomplate 214a and th
rising portiog?d§6gp ﬁgnsﬁﬁﬁggﬁgﬁéﬁbgfsgﬁg %ﬁuﬁﬂ??ﬂﬁﬂﬁRFoﬂliﬁebe
rising portians 20b _of the bottom t 214a _in a planar view The
supporti%? Q¥%34%15$§e %%ﬁﬁ%%gaﬁﬂ#ﬁvgipo *1?bﬁ¥9é;é%%ﬁ¥&?q?5ﬁ@8é€h
ot her along the X-axis direction with an al nost equal pitch. O the.
suppor t E?%B?f?%% 3dﬁ§(ﬁﬁ?a?bﬁ5u?ﬁ€ Riﬁ%ﬁs rectfofifsed in
| ocated at .a .center of_ the chassis 214 along_the_| onger side, The
support‘i%ﬁﬁﬁghytﬂ?naﬂg &ﬁﬁ?ﬁkP%EEQQQFQHQQanggﬂﬁr LA éFo8s9Isephi sRoving
along the Y-axis direction so as to foll ow space (cl earance)
sur r oundE@HF St et r1k9hly peFtrehaneenont kbepstitldHsamtirl P2 lang the
side plates 214b. The support nenbers 45 have front surfaces (opposed
to the PPOTHGIpdEEL AT ng [tepeRe it Fieapiekan rxapetlle 8ref Boet Sarst
pl ate 214a and the side plates 214b (in the Y-axis direction and the
Z-axi s GMPeELMSAY- whi ch constitute receiving planes 45a configured
to receive parts of the rising portions 20b fromthe back side. The
recei vi n§lplednes 45aneiiedd &dtomg apien 3par af | ghe td)f furmer ipdiatg 30, the
portions 20b and include two-step inclination planes corresponding to
t he shapégbft ssharcesngrpeppiiogsa26b. DBpgehtiredlllyyhathe netébyinngight
pl anes 45a include first receiving 78

reflectance of 65%, for example, which is the maximum value in

the diffuser plate 30, as shown in FIG. 14. Meanwhile, the light
source non-overlapping areas DN have a light reflectance that

becomes continuously smaller by degrees {(in a sloped manner) with
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&00053SBONSG pl anes 45al in parallel to the first rising sections 25
and second receiving planes 45a2 in parallel to the second riéfﬁ&msmwsc
sections 26. Angle (inclination angle) fornmed by the first recérving

pl anes 45al with respect to the bottom plate 214a (along the Y-axis

di recti ohnapdathegdrecinen fircam ke ihoit esupest doar i®g e baided
portions 20b) is nade approximately equal to the angle between the

first rissngoseshionsi2stradni NENBOtOMP! 2t o2dfoendh B A dBFuser
angle (inclination angle) formed by the second receiving planes 45a2

with respestetyn bhendi thastom &t 13Q (2l 9ngstdie.eC@ds) di meet §ops ah
the direction fromthe bottomportion 20a to the rising portions 20b)

i s made @@@é@%flﬁ@iﬁéyl;}?équilgﬂtor%@@e@@ghi PELVEER 3116,,30¢000H SHhNYs to
sections 26 and the diffuser plate 30. Accordingly, there is little

cl ear ancge bes Weep: theq risi AgeRof | oRS, 20p apd n],f)hfh{ %yééqg)x;gﬁ%%}ding

45a of the support nenbers 45. The support ne '% s 45 are connec

Lo the 1808l SULHACESCOhe i OGIIAI R A 13142, AneL 406, 51idg, BLALBS e

214b, thereby achieving I nprovenent i'n strengt SI'S

: overre en c
ronber & o & OV QR BOTWOB G GOCCon ot 6 21550 P RHE T iy 2

port 1 on, 2t A 214 SPELP LR L 240 DELL 210, 2430 o the
LoD Pt 20 ML IR 02 B AT RS
L0, be unstabl o, shap dueLouee tlgne Ln anale o tising, (Lomihe
(hi s roggrd. accouding Lo Lhe euod et e SUPROLL TEIbeLs 5,2
distribution of light reflectance in the first plane 30a of the
diffuser plate 30 is further modified. FIG. 15 is a graph showing
changes in light reflectance at the diffuser plate along the
shorter side according to the modification example.
[0138] The light reflecting portion 32 is formed such that
light reflectance on the first plane 30a of the diffuser plate
30 becomes continuously smaller by degrees from the light source
overlapping area DA to the light source non-overlapping areas DN
as shown in FIG. 15. Specifically, the area of the dots 32a (light
reflectance) constituting the light reflecting portion 32 1is
largest and uniform at the light source overlapping area DA, and
becomes continuocusly smaller by degrees for each predetermined
region with increasing distance from the light source overlapping
area DA, and is smallest at both end portions of the diffuser plate

30 along the shorter side (in the Y-axis direction). That is,

in the light source non-overlapping areas DN of the light
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rising portions 20b fromthe bottom plate 214a side, which nmakes it
possible to restrict displacenent of the rising portions 20b toward
the bottom plate 214a. Accordingly, it is possible to suppres$00053SBOWSG
variations in angle of rising of the rising portions 20b fromthe
bottom p 4 ti f h S) rtii
Dot om PLgk £e2i4g, -ASLPLI L0 o eE) SLOG-ART4L A5 201 U0 B
ina stablg Lonm o5t abilhzs Lhe. diract Lon ol Light. L ebl oot ed there..
ePT £ 18 Ss pr O i ght *“ou

. <]
whi ch ma ne to generate UnEveNNeEss “in put” from

t he backl,i ght, uni 1 0149] <Fourt h. enbodi nent. > ., -Fourth
oo sty Pake RS o DUSRLETGELL  SIPRSLERNLE ppsgintbn bt higdsrate

to FIGS. ;20 to 22. In e.fourth enbodinent, a reflection sheet 32

o o 19EaE T P ERigh b eet eBhRe Se Rl LB e PRy T b, Ak AGyBAeA

as those,jp_the first odi_nent are not descrjbed here. FI 20 is a
o ane vi b S Fay A B b hELEEbERoqBCCBE TRAAES | &7 et Tort Shdgt TG
a chassis, FIG, 21 is a cross section view of FIG, 20, taken al ong
line xxi2 Q%iuj—”a&ﬁ&m%re@zqné %1 th ISR ohaveen 1oy L Eplet af egiance,
along line xxii-xxii. [0150] The reflection sheet 320 is entirely
forned iht alBowessikd eshpesSanaliA¥l Gdes nend obPporerNyAagiogiag the
center of the bottomplate 14a of the chassis 14 and four rising

port i onsSBROBSSF dtd Het b3 nd-poF e nsowt £ Hpiet bed t lotn % | HREBPOECA ong
the | onger side and both end portions of the bottom portions 320a

al ong t hElkHkter si<$ecoas sHoRdimertPGS. 20 to 22. The rising
portions 320b include a pair of |onger-side rising portions 320bA
that rise frorfigdtadherhosigendt ofhghpoinvanpoenivwhl B20a ddurgilhidse with
| onger side and sandwi ch the bottom portion 320a al ong the Y-axis
G200053SBIABENGH reet FAA;. arfd arpadi’r oflThshoseerndi debpidgnagtpdmdlods s
320b3 that rise fromthe both ends of the bottom portion 320a al ong

t he shorhierddgivenandesarfdvpchstheghdtd oafpoction BREL A0 dgpnt hiee front
X-axis direction and are adjacent to the |onger-side rising portions
320bA. TEigld onfér- sade sitsiung uperst,i opse r320bAsakrede eafiaginec st @sr itdese
in two steps and include first rising sections 325A and second ri sing
sect i onsirBR2BA. £ e shbotiémesitders insitnge poribendhed20b are.cohfisgupadne
torisein tw steps, as with the longer-side rising portions 320bA,
and i nclwidey fof stayaosi ngf sechbonsaBRbBeandbsecandefilechgoseche@rs and
326B. The first rising sections 325A and 325B are connected to each
ot her aliyigiddwn henBersside: andskhe, sivd traic.sideis andrbbe S@eOsh view
ri sing sections 326A and 326B are connected to each other along the

| onger sifderrand e Shaf terorsd dewnang, tihesg i sing sections are bent
at boundaries therebetween. The diffuser plate 30 used in the

enbodi merf14tas the sarenbighbwhehbBLENI PRIfOTIPNC S AS it tAlc tR-1in
first enbodi ment, and therefore, of the longer-side rising portions

320bA ang ding ShidAle, Sifde bhkdhiRd HOLhHOBS-B20hE: dhesecand yiSiddor

sections 326A of the longer-side rising portions 320bA can be set to

have th end h {41-0 (o -2 SAVE-Y! i
oot one VAL EAL LR8N LL DR E LIRS AILENE ML rUBLUR ALY

L nYent! ahdlol deR.SeRerbBed Wbt L ef £ L &hd élsi%}%egcﬁénsggrtaﬁgel

fifth enmbodi ment, cat hode tubes are use urce

and |1 ght, sour ¢4 nal;di ng memers. 51 ane ;addi ti.onal Ly p rf?'\éh'ld%gk:h-rg%her
t and a t nthe TiIrrst

sane structures, operations, vantages as ose

enbodi t _are.not, descrihed here. .FIG .23 is. a.plane _view.of -lLayo

of Colg%@é¥ﬁ%§gm%&6%§€% 51A%, 4 shown i FIG. ﬁg. gpe01ylcalay, %Ee
holddown members 40 are positioned at an approximately center of
the chassis 14 along the shorter side, and are positioned at an

approximately center and near the both end portions of the chassis

14 along the longer side.
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&00053SBOWSG | i ght source hol di ng menbers, and a reflection sheet in
a chassis, and FIG 24 is a cross section view of FIG 23 tak&%O&h@@ﬂm}
| ine xxiv-xxiv. [0152] The cold cat hode tubes 50 constituting a lig
source (linear light source) in the enbodinent, are forned in an

el ongat efiorabul ar (I'e&w) dlvapenandeeachl iidiidecaviel:l avbedpngatieitbn
gl ass tube wth both ends seal ed and a pair of el ectrodes

encapsul at etk wirddianptrheshaghsendscef44 e Aass tuberas18beWdni sh&E G20
23 and 24. The gl ass tubes have nercury, rare gas, and the like
encapsul ated thereidht aslé netnslel i gierovedls Srdaces tupMieh gbrtion
fluorescent material is applied. The cold cathode tubes have

respect i ¥2 gretan GeRNessarche BeaywmordM&%&@t@ér@qttm@&dﬁth@%%q{jt

and connected to lead termnals protruding fromthe el ectrodes towar

the out sige,of §ir&%)gbﬁ§scéﬁpft§urgﬁ'%cpghﬂp5§‘:hﬂq§ &ime@p@é%e 30; and

connected via the relay connettors to an inverter board (hot shown)

attached,f ot hecpME Rt sdLEacs afk ?r?%gﬁgﬁcig@t %ﬁn‘? dAa Bgﬁgh%&(ﬁgg%%i %11

14, and are configured to be driv ed via t

j . of d de. i S .
2ot felal s M A Sl obBB e LN RO b RO e
hot t i i i the fi ,
enbod et apatte PErEBRPIREE SRS ohd BRAESIRAD) e e vo
col d Catat}:occgec Lﬁl?l%shggfigrg% Sl%grﬁkggr eéfd;%%fj{:hgaclf%é/sr%Psahh]gn%gag bﬁﬂéid'n %C.)[G.

as to have alfonger inan"axial drrectio

| onger sjde of e chassis 14 and.be arranged jin parallel at six
positioﬁgpatggréggtgP%ﬁ ed e &P&ScaF%§n§8ﬁ€hP°6FH8ﬁf.4§bF€Ch have
speci ficall assupi ng that the bottaom te 14a of the chassis 14
(opposedﬂt%g?%%n%$£%ﬁsﬁéapﬁz638§§ééﬁa$@gb?aﬁ§'éb)p%%n%ﬁvVﬂ%H'iﬁPé are
first en ortion 14A al gng the shorter side, a second end portiagn
148, posi i BT Db THAHES ik SO Gt Horin 21 4ANGHTA 4 Bordnaned
portion 140 sandmﬁcheg,betmeen the first and second end portions, the
col d catfbdd® 18 1504FECESPodaUCRY the Tedktear Potes oif Hhe ehaskes
bottom pl ate 14a, thereby to formthe |ight source arranged region

LA. The 44 gRc $88r E@féPFgﬁﬁédSP@@Fo%oLA@%J&‘&R fg @ 1IFE Srssdprianed
is wder than that in the first enbodi nent. Meanwhile, the cold .
cat hode YUBES 50 3xie Rt editdses dd liona R ef iloseeangigest odn thgachagsis
the second end portion 14B of the bottom plate 14a, thereby to form
the |ight? 6\ ddendinfdiacdiged shasito®® LN IThaddi§ionhetdsl doegemogade
tubes 50 formthe |ight source arranged region LA eccentric to the
cent r al dFemisgreroP Lt Hee bnidopopitatasi4d of lelrgeghabshstia siicortgent kéde
shorter side, and the area of the |ight source arranged region LA is

| ar ger tHawnsienardatbe kathownfpeheldnghla solirde meflaotingedheegi 8As
LN. Further, the ratio of the area of the |light source arranged

regi on BAJ the bedygt hcatongst he draxsszel rectaornp parthie ldineaecatht hie
entire screen (the vertical dinension of the screen (shorter side

di mensi ari)g)inigspabbubngd22bf orAexanpilreyl whittle bedyasgetishan I kate bant
the first enbodi ment. The |ight source non-arranged regions LN in a
pai r ar énah misie thew sanes it Bskkow theanlgdidt ehapehef eaktaradhodpotrubes
50 are fornmed al nost equal in length to the horizontal dinension of
the scredntbborngtlied dem dhrenspzonlold1dd] sBott em piodd | (@t 4208 i9fy 8he
reflection sheet 420 is slightly larger in shorter side dinension
than t heolticght psetiea avkaagedtkhedhoth LA Hind ke Rotdramaymat.e ha Bbdy
the chassis 14, and is superinposed on the I1ght source arranged

regi on bAritAodsphanate made symmetrical about the center thereof along

the longer side (between the both rising portions 20b).
[0142] Specifically, the central parts of the body portions

41 along the longer side are superimposed on the bottom portion
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&00053SBOMSG  view. That is, the bottom portion 420a is extended in
formati on range according to the |light source arranged region LA
whereas rising portions 420b are reduced in formation range i f200053SBOWSG
correspondence with the |ight source non-arranged regi ons LN

Theref or gg aagn g'l‘éﬁe‘it Weel {4 18tn S %%(Ett'o%ngoég?ﬁ Lp)%%% rﬂéﬁ%‘;ﬁons

portions 4 botton1port|on a1s lar

first e i n | e etween. seco d in

sect] ons! J26 AntY KT B ’%%f%dt % 5%%%5 4PE PP RANE B RO (T he
the fir e t he.hal f 0

the di f%%%?gﬁ%?%%% Lk e Gt (elee D e %ﬁqtof
source arra e |on LA t he ort| n 420a, erea .
on hal { AR PEEPRS: ARG IGHN &8 POUHBEC 1 9E Akt FonEASHARR: Fotoe
t he base_end positions BP2 of the second risi sect 426 ar

super | mpoEe 'O %r?thﬁﬁltFO{?aPE%S\?u%‘?ﬁ £ i D S rart e g and
first enbodi nent. [0155] The t soyrce hol di ng nenbers 51 hol di ng
the col PEatHEe Gna’f}ée q%ﬁé&@& PRECHBEE oD 1At 8 BhaNaF Wi
chassis 14. The |ight source holding nenbers 51 each include a body
porti on BLaCRRFT GuFedrt BI_ANBR ERCRhBTBEEL BALHS PRS0 12B& Viingh 1ieing
bottom pl ate 14a; |ight source holding portions 51b protruding

f r ont warRP ¥t bR e 5odyg perfaens aih confiigured e Misich the kotl rising
cat hode tube 50; a support portion 51c protruding frontward fromthe

body porBeBh.®1n el CXRm i e ebran: suksor t Ted dishf dder heitdoem 43 tion
fromthe back side; and attachnment portions 51d protrudi ng backward

f rom t hed oy p@mttiiom 31a andl thet achedgtperhobhaittesm pbateonsad Liphave
t he foregoing portions, the light source holding portions 51b are

arr angedigs parabbeslfagessi & fpodiita ensiae predeter hithedre C2OCDESSBOABE
intervals on the body portion Sla along the |onger side, and the
arranger&ht pitheh mfesdiend i ghtrfsoascel hohdendg qpundd ohs Fhlesss dhe area
sane as the arrangenent pitch of the cold cathode tubes 50. The I|ight
sour ce hadlmdhdnl jpoy tihen o EMpme oty thiavre 2 pairrd dftheartegh arniditke peoltd ons
cat hode tubes 50 are each attached or detached through space between

| eadi ng s OftHdheraflsct ke diotdt @B abeeCepkicgdied 1y, behe bottom
el astically defornmed whil e being opened outward on attachment or

det achnmerirtafort peesslpbaaiidiade] & Wee-bRavant aleosonftirguied b latdlsthape
el astically the cold cathode tube 50 therebetween. The |ight source

hol di ng iporgd sl Sl bt srekiee | bopossi pbetienhebd .t heegalHical hede trukesg
50 in a straight state along the axial direction and maintain a

uni f or maaad tdrode I IptditaRsY plketeen iR Clidreat kede itrtuke g raGi2ng

the diffuser plate 430 along the Z-axis direction.
from base ends therecf (on the bottom portion press portion 41la
side) to distal ends thereof (on the side opposite to the bottom
portion press portion 41a side), and the angle of the inclination
{angle of the bending cor angle of the rising) is approximately
equal te the angle of inclination of the first rising sections
25 with respect to the bottom portion 20a. That is, the angle
of rising of the rising portion press portions 41b is preferably
an acute angle (not exceeding 90 degrees), more preferably an angle

not exceeding 45 degrees, and specifically is about 20 to 30 degrees,

for example. In addition, the bottom portion press portions 41la
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[ 0156] The body portions 5la are configured in al nost the sanme rranner
as the bottom portion press portions 4la of the hol ddown nenbers

in the second enbodi nent as described above (refer to FIG 17‘?200%530‘”3(}
support portions 51c are configured in alnoSt the sane manner as the

support QPég%%@?ﬁﬁéﬁngov %ggdgﬂgmb§%$%f&§¥$9x#ﬁZbgeaéfﬁggdthe entire

enbodi nment refer t e attac
Dot achnene R AL s e RS TRE, WHERBRRCe B PESLRE ddiiop press
enbodi me d@%rgeggéugggaggov nfh@s édﬁp F&g%sl7%f Aﬁf%ﬁghﬂge%oﬂtlons 20b,

overl ap gescriptions © e po Fons ar@ no repea ere
[ 0157] Accordl ng: odi .ment a described above AN
source i ]forned g’y ?ﬁ ol 't 5t F6& Jﬂ?ﬁeéb a%legdfehﬁgqgggntt to the
G200053 %G Io [?tl me of the light source and facilitates
| i ght U ?If‘cﬁ’lo <5 xt h enbodi nent >
[0143] The support portions 42 are configured to support the

optical member 15 from the back side, that is, from the hot cathode
tube 17 side, which makes it possible to regulate constantly a
positional relationsﬁip (distance and space)} between the optical
member 15 (the diffuser plate 30, inparticular) and the hot cathode
tube 17, in the Z-axis direction (orthogonal to the plate surface
of the optical member 15). This allows the optical member 15 to
exhibit desired optical performance in a stable manner. The
support portions 42 are provided at the bottom press portions 4la
of the body portions 41, specifically, are disposed eccentrically
so as to bg closer by one end along the longer side of the bottom
portion press portions 4ia. In addition, the holddown members
40 are disposed in the chassis 14 along the longer side such that
the adjacent support portions 42 are arranged in zigzag alignment
(FIG. 16). The support portions 42 are entirely conical in shape
along an axial direction aligned to the Z-axis direction
(approximately orthogonal to the plate surface of the diffuser
plate 30). Specifically, the support portions 42 each have a
circular shape in cross section cut along the plate surfaces of
the bottom portion press portions 4la, and are tapered with a

diameter gradually reduced from the protruding base ends to the

protruding leading ends.
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Si xt h enbodi nent of the invention will be described with reference to
FIG 25 or 26. In the sixth enbodiment, LEDs 60 are used as agddosikpowse
source. The sane structures, operations, and advantages as those In
the first enbodi ment are not described here. FIG 25 is a plane view
of layoufOd#4LEDs aritha atéklchkoenanpsheedns il achassn 8] ganed EloGho28 tise
a cross section view of FIG 25 taken along line xxvi-xxvi. [0159]In

t he enbodo@ddwnandevepes MoTheraahedEDs e ahasdightd BoubeEn@rhserted
nount ed on an LED substrate 61 stored in the chassis 14, thereby to
consti t uted alddloedrintght tsathneea teXicardi Ng ralfer@etinen Xt 8 i 15o e 5@ 631 L0k
as a whole, as shown in FIGS. 25 and 26. The LED substrate 61 is nade
of syntheiacof esid,craybiasi 4 sehbaget8EhAenhbi pEreobns £XCehd §ovied
light reflectivity, and is fixed to the bottom plate 14a of the

chassi s {4 Dyad f b¥i 8GcHBANT HROLoS BB o ThEok B S $oratiendlsext &pdse
al ong the bottom plate 14a of the chassis 14, and has a horizontally

long rechadgubert shapesin sgdanarcMigw @l 4& Atlaeheddd it 43 in

bottom pl ate 14a so as to have a | ongér side aligned tothe |onger

side of fhechassd syildy,dhessh ties v %ﬁm?ﬂ}n&% fét lFRer along

substrate 61 is smaller than the verti cal e screen

(the shorger) sigle- di ymnsion f ﬁdﬂ&&mg@iﬁéﬂ@ rﬁa&g éc,[kﬁ:eilcﬁg?lﬁ_;aoﬁ(iag]%ng

di mension of the LED substrate 61 is al nost equa

di mensi %@le%§fnﬁ1§P{‘E§§?%l onRger ogil %edia%%%h%nc?:f g}or]feti% Ss4i3sd'.nb>§l

14). In addition, ubstrate as a wring pattern forne

&00 I | ' kch d .
Sr edet e(r)&n%ﬁ‘gg p§3| %g%%%a%eggg%ﬁ%bgéggﬂé—gﬁslgg Ogn(r)ﬁrl?reggu@%g?%géﬁrtlon
ternal, cont 1.0l . t, shown from whi ded. f
11 i nals oR B CRE e Sed 07 s PR URPTT i Hdr 0€ SHEPBBRLFor ¢ 1Hle 188

60. [01 T LEDs.G0 are so-called surface-npunted conpopents t
are nouﬁftq'le%Q%ﬁ%%hglgﬁr*%caepgﬁn?ﬁevf% s Fgggc fen nggﬁgéons H¥ave
nuner ous] y .arr.anged in_parall.e n the front _side_of the, LE

Cubst rare PEReRS Pl R Ak oot o ditn el o et AP TaFBRG tRADE BEPEesS
direction and the Y-axis direction. The LEDs 60_are_ configured such
that LESTHGI G S SEFEESS HPdPed By 2hbaRBMERtaPPLes nl fht gD deq lock
substrate portion fixed tgo the LED substrate 61. The LED chj ps

mount ed BTG Ao PFEFE EBP’Pi e 3 1546S FredlBnadse tdp el eype&f the
with different main em ssion wavel engths. Specifically, each of the
LED chi pEté@rhmend pgles ilghe GheRh(hlgawnGﬂ%@}P@énﬁQ RN By JtFechethéo
LEDs 60 are a top type in which the surface of the LEDs 60 opposite
to the UK &6 S6H % Hé -safBenbahted Rer ten 1H> bdtheatrefdpction sheet
constitutes the light-emtting surface ES. Optical axis of the LEDs
60 i s aldtbS§eSalngaedien hpkey-pamediitpecedAni cAbedi et ttilonattachment

orthogonal to the plate planes of the liquid crystal panel 11 and the
opti cal hediser 1]51@_ and let the attachment portions 43 pass, in

correspondence with the attachment holes 14f.

[0145] According to the embodiment as described above, the
reflection sheet 20 has the bottom portion 20a along the bottom
plate l4da, and includes the holddcown members 40 that cross the
bottom portion 20a and at least the first rising sections 25 of
the rising portions 20b and have the pressing surfaces 44 pressing
the bottom portion 20a and at least the first rising sections 25

of the rising portions 20b, from the diffuser plate 30 side. Since
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[0161] Assumi ng that the bottom plate 14a of the chassis 14 (opposed
to the diffuser plate 30) is evenly divided along the shorter side
into the first end portion 14A, the second end portion 14B pOE%PP%ﬁ@HSG
opposite to the first end portion 14A, and the central portion 140

SandMﬁCh@ﬁebﬁiﬁ!ﬁ?lﬁ&?%i%h%sﬁognﬁf§§ﬁ999f§89t§§ﬁt4555% thQrEEgbnfigured
substrate 61wi t htheLEDs 60 nunerously nounted G200053SBONSG IS

di sposed. gty {d1e Gt £AL HROFLRDAAG 2f 2baet&9££c9ne\ﬁ$ éﬁ%ft%%grL g§£8b;¥o,

to formthe [ight source arranged region LA Meanwhil e,

2 . i i 14A t
SUbStrat@hglrh§;g§tf%%%ggﬁﬁﬂéﬂﬁatggn&'E%tH@“Lﬁggﬁgfg]En sﬁggsm e to

second end porti t ottom plate 14a, ereby to

uber ¢ ortELa PO 8l AN ARG CCYON Ao TN Se n LB ERR BR:R10n. Mo B2

substra orm-t t" source ‘artranged regi on centricto
the shor oo BREELER  Blahl Brtnns ARaTe 26, STt e of 1 b1 giO-E.
The. ar od SO TRe nerr B ECPURRE PRESoF PPc AP L AERs FERDEERor Lo B ac e
dont a0 VHAE R RE 14 ot SERQaPrE DBF CORE B'gihTh S0RGUL Abrkeast
or may b %?Eiat a value other than.those in the first and fourth

enbodi ne 19162 AADrHf Ty 142 Thiddth et g RFddbed Ubgite the

the light source is_ for by the 'LEDs 60. This achieves | onger
lifeti %ﬁ%ﬁf?%%&%@@tg%&sm FBR RfetHarg pykLasssrebpress Ehe bottom

[0163] Al t hough the sixth enbodi nent of the invention is as o
portion 20a and at least the first rising sections 25 of the rising

portions 20b from the diffuser plate 30 side, which makes it
possible to restrict displacement of the rising portions 20b
toward the diffuser plate 30. Accordingly, it is possible to
suppress variations in angle of rising of the rising portions 20b
from the bottom portion 20a and deformation of the rising portions
20b such as warpage or deflection. That is, the rising portions
20b can be held in a stable form to stabilize the direction of
light reflected there, which makes it less prone to generate
unevenness in light output from the backlight unit 12.
[0146] <Third embodiment>

Third embodiment of the invention will be described with
reference to FIG. 18 or 19. In the third embodiment, a chassis
214 is modified in shape. The same structures, operations, and
advantages as those in the first embodiment are not described here.
FIG. 18 is a plane view of layout of a hot cathode tube and a
refilection sheet in a chassis, and FIG. 19 is a cross section view

of FIG. 18 taken along line xix-xix.
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descri bed above, the invention is not limted to the foregoing

enbodi ment, and may i nclude nodification exanples as described bel ow
In the follow ng nodification exanples, sone of the sanme nmenbet0§0538BOWSG
those in the foregoi ng enbodi ment are given the sane reference

I [ e f j . '
or Goscr | BEA" bel ow vont 1LY TR e 1 61 ARG K ch T

Modi ficagiaon exanple 1.of the, sixth odiyent will_ be described wt
Vot er enckd A= Baingad a8 HeS SriSid FEA T T FoRboBs o RaheG uebo
exanpl e the reflecti,on s t 320-1 in the sixth enbodi pent is

o 11 6d % AT R AHE NS nE B hnehe A TR U CRSBInaN! hERE, tinpack
same structure, operations, and advantages as those in the first and
fourth ehbodi SHFe HottRRstidpedPherat #eg) 27 The SYRRaHE MsRbgrs
| ayout of_a hot cathoge tube and a refl ectiaon sheet in a chassis,

FIG 28 13 Hrociesectkensl vtv BLFIRS) Xisiawehranbhgrr feom & bottom
XXviii-xxviii, and FIG 29 is, a cross section view of FIG 27 taken

al ong | iRV 5&PRARxi30d PaYEAlaTHE VRS LI BHEa5ie S heein PAGLE PYrEAERFelaiong
formed in a bow -like shape, and includes a bottom portion 320a-1

di sposed- Xtrckeriligreilamansbthaim fHlate 14d dinatre divassitheal 4 ard s
four rising portions 320b-1 from both end portions of the bottom
porti on 2L ond hehsupppige megibgd sahd cothe eaddpor inbasvehefdedween
bottom portions 320a-1 al ong the shorter side, as shown in FIGS. 27
to 29. THee Mctitmy pdaticodd 432ebdlithackidéng partiofis| dhger Miedesupport
rising portions 320bA-1 and a pair of shorter-side rising portions
320bB- 1.mcTHee thjerrsstdecrispagepont flvns 1320bAdr aren < dAbigfut ed ot tom
rise in tw steps and include first rising sections 325A-1 and second
ri sing gelctieon81326¥n b pTaeashaordver - Sheesupsd ng n@oritd rang 53200 ek raneed
configured to rise in tw steps, as with the |longer-side rising

porti onaat320bde lpoaindions| sdpakbtstl Mfirengsdctottnsr 3256rd ahd Seeorid
rising sections 326B-1. The bottom portion 320a-1 is reduced in size
al ong t ke deangem siide ahreacidsomegqubd giaxhs df etk Oppdye Mdrbers 45,
provi sion of the shorter-side rising portions 320bB-1, as conpared to
that indHensiddile enbodiseMtthd X-Gofity astrelc@ ibhi $5 Bod&dB8UDSHT @kRter

61-1 is sized so as to cover the alnost entire area of the bottom

portion o32Qarel chBwyief are, died-EDe longer side. The support members
45 are approximately triangular in cross section cut along the
Y-axis direction so as to follow space (clearance) surrounded by
the rising portions 20b, the bottom plate 214a, and side plates
214b. The support members 45 have front surfaces (opposed to the
rising portions 20b) sloped with respect to both the bottom plate
214a and the side plates 214b (in the Y-axis direction and the
Z-axis direction), which constitute receiving planes 45a
configured to receive parts of the rising portions 20b from the
back side. The receiving planes 45a extend along {(in parallel
to) the rising portions 20b and include two-step inclination

planes corresponding to the shape of the rising portions 20b.

Specifically, the receiving planes 45a include first receiving
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&00053SBOWSG substrate 61-1 is made snaller in size al ong the | onger
side in a planar view as conpared to the sixth enbodi nent, éﬁﬁ%%somm
achi eving cost reduction. According to this, the nunber of LE %
is decreased but light can be efficiently guided to the diffuser

pl at e 30pbynehelFdlsingegoalieohso320bAilrsndi320h1S=dy; iovis G apkessddnd
possi ble to obtain sufficient desired brightness. [0165] <Seventh

enbodi nen¢eeiving pBeventdbeliodipeentl 1efl thethaveatond midindesections
described with reference to FIG 30. In the seventh enbodi nent, a
reflecti»é. shreg162Qinslindicticad anylshapiormdde SAMEhSt FUGYHr 88 ceiving
operations, and advantages as those in the first embodi ment are not

descri begl fies € .4 561G 1 80 rieSpcef 66 TheeBbt 08m\H18W 0P 185 | ('éllﬁrg; eh¥st-axis
di spl ay device using a reflection sheet along a shorter si

accor di ngi £&ct hen espodinendi efctnen | IVanti . bd GO s ih pﬂfat 'tQﬁSthe
620b include first rising sections 625 form ng an acute angle

Wi th respeeind Op@r@i)éﬁém?@l@)'tiQnmgaQaaﬁBQB%Qfﬁ‘aEleQP eaﬁa)l id t%%cod'hfé;le

ri sing sections 626 form ng an approximately right angle 02 W t

respect g fdien difd Lﬁerrstplﬁts?m%]o s@e+3RAWN N Fh G130, actaelhl23ﬁ’4a .

t he angle 01' of rising of first rising sections 625

bottomI%Eﬁifgkfgoa?hsaﬁ%&egqghhﬁ n%Q% g!ﬁﬂ%f%)tﬂg # %Krkﬁln%econd

sections 25 in i rst “enbodi nent ,

rising Sﬁ%& %@%ﬁa&%%cﬁ'%éf‘ﬁltﬁ%t I‘Q in:@tteo %ﬁg C?lf%d}%ﬁl’?pﬁg%l 33&4(31011(3

From t he rst I’ I Ng sectl ons e secon

210 SO S A B LG e S SR i

?'el;];ﬁserZ Cpgl e t3h dlndc_:} %[o%t or}ldss 29)fb)t hles AT n%prﬁr%lxqgnasc tyl %%%aﬁzio
the angle between the second rising sections 26 and the diffuser
plate 30. Accordingly, there is little clearance between the
rising portions 20b and the receiving planes 45a of the support
members 45. The support members 45 are connected to the inner
surfaces of the bottom plate 214a and the side plates 214b, thereby
achieving improvement in strength of the chassis 214.
[0148] According to the embodiment as described above, the
support members 45 are provided between the bottom plate 214a and
the rising portions 214b, so as to receive the rising portions
214b from the bottom plates 214a side. Since the rising portions
20b of the reflection sheet 20 are configured so as to rise from
the bottom plate 214a toward the diffuser plate 30, the rising
portions 20b tend to be unstable in shape due to variations in
angle of rising from the bottom plate 214a or deformation such

as warpage or deflection. In this regard, according to the

embodiment, the support members 45 are configured to receive the
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&R00053SBONMSG the diffuser plate 30. Therefore, there is left space
adapted to at |east the length of the second rising sections 626
between the distal ends of the first rising sections 625 and $4980535BORSG
outer edge of the diffuser plate 30, and there is |left space wi der

t han t he 0 i 5§ j t t.he. '
ends of %ﬁ%@?&é&?#%ﬁnﬁegg%ghgg‘%ﬁﬁh m}t%?éggeggggbfw ﬂjéﬁ%%ﬂ&
di f fuser. pl . | s fyrt.her [facilLitat ent of.light into th

Ut er b 1 THE B T4 Gt 1 & 136 LA R nite b Tt U EheroT hae 200
prone to_genera I dar ect,igns. Ln _addi.tion, the.distal .end

posi ti ons do%ﬁ?hggﬁ%?gterEan&58Cti%ﬁgoﬁgé?ggﬁé Bﬁséseﬁﬁsngle to
positions BP2 of the ﬁgcond.risin sggtions 626, .and.the di st al en%
posi ti ond EPF Y e Bechivd P 31 18650 cti-8nE962%6, t It £ 1SRG R Gtons 20b
al nrost the sane position along the Y-axis direction, [0167] According
fo the CHERM thEnBORE AT T Do S 608, S Harmat E80 (A EhG Sot RoRo s hs
are forqgﬂ?suc that the space between the first rising sections625
and t he f 45| YREP3BChRt IS el ey WP iher BBR I Tigs &1 ons
fromthe hot cathode tube 17, and the first rising sections 625 are

sl oped. “He F3% &te Mg seetitaRl BB T if tHakiditze &G eigectiiom of
respect to the bottom plate 14a, whereas the second rising sections
626 for mide appf bsrhad ebherrghthanll @ad®s it hleespeEpneotphgenerate
diffuser plate 30. Quantity of light in the chassis 14 tends to'be
smal | er WHa¥eHRY®east ngl HiistaHor1§ rigran Hhvhraciat idde unide 127 | n
contrast to this, when the space between the first rising sections
625 and ket Qi f f use<Epluatd sobadamemgPl er with i ncreasing di stance
fromthe hot cathode tube 17, the length of a light path fromthe
first rising destiténemigodiment lod dhé oorssenl atec30icemdd ltloe bescribed
&00053SBOWSG  proportional to the quantity of light in the chassis
14. Sinceldh ghaferaandye tguiEE .t =f fAZi ednl yhieo fohetdi £hbsed mphat, e a
30 with the shorter length of the light path, the first rising

sect i onseF 2= cdlilaowshieglit 320 e ngud ideicedevienkiape . t HEhaliddnis et rpatees,
30. In addition, the first rising sections 625 are sl oped and

conf i gurogek taa: fcaram el acdwhetangkeadlthabé him estpedti taa the o are
pl ate 14a, thereby achieving efficient guidance of light to the

di f fusemqi alesc3A b aawhi.l eFIthe2second gima g isBLtdONS @G @fea hot
configured to rise at an approximately right angle fromthe distal
ends of dditdde stuldd $inkD oS eelfilens 1625 shewar drt ke cliakkuser rplcat €130s a
and therefore there is left space |larger than the length of the
second rdraigid seeelibangibdbobatmeen ot bakdhshabngnosndfxtihefi r shd rIc6.
ri sing sections 625 and the diffuser plate 30. This makes it |ess
prone t@sgepes atlwdPeal-tdankvseqtd OnsiAt spart reffaidgy ditffusggl ipkate .
30 corresponding to the distal ends and their proximiies of the

second rficgisg secti @ng Q%@-le[c@il@%] < Gt hzepbedi BRliZely fornlr:é-cghilg a

enbodi nent of the invention wl be described with reference to F

31. I'n theg1ehghlthseabadi gt NAyd £ %%ttitgﬁl ?BEEEO%S?% vjded apd,ae

chassis 714 is configured to performthe feature o ight reflection.

The sang, St UGIAN &Sy gqe%!‘eaihgrbsf tﬂegff%giyg{{é %%anasfé&ﬁ%gﬁgt he LiLs

enbodi nent are not déescribed here. I'S a Cross section view o

2 LU By SLoh ool AN, ARG 039,100, 50004 88 1 IALOTAING cne
longer side and both end portions of the bottom portions 320a along
the shorter side, as shown in FIGS. 20 to 22. The rising portions
320b include a pair of longer-side rising portions 320bA that rise

from the both ends of the bottom portion 320a along the longer

side and sandwich the bottom portion 320a along the Y-axis
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surface of a white color excellent in light reflectivity (with high
light reflectance) as shown in FIG 31. Therefore, the G0008g
chassis 714 efficiently reflects light therein by its inner surface
opposed to the hot cathode tube 17 and the diffuser plate 30, and
enters tdereetiest exhd igbtiirndd dherthffaisks rilsdtney BOrtIbat 330bk hehat
al nost entire area of the inner surface of the chassis 714

const i t ut ese & rongtite beftheetd 5@ fpt a e ovicbh gespiest 3L0atdlorch thuseorter
pl ate 30, thereby performng also the feature of the reflection sheet
20 i n theidér ahdendndiviest . tBet tyotnat gordden of32ihke £ I $hél4-axis
includes integrally a bottomportion 70 extending in parallel to the
plate planecotidheadiif busendphatat3@ocanter 19N PlHeONS sbhd isdMY ons
toward the front side (the diffuser plate 30 side). The bottom

portion s, ditgRoged @lr-an RPRLexhaabelyieaat 8208k dhe hasshsrddt to
along the Y-axis direction, whereas the rising portions 71 are

di sposedride anP@ié sdlepROhid aRd 1RRIL F PRSt Ofi ihg cbasshas A LRI 4

Y-axis direction. The' rising portions 71 are configured to rise In

t t eps; £ ] S| | NSy 72 Ju
Wo St eDs; 1\ e (dfSbokhST Noh 8R4l NS 72 oM 1h BaseoBgsoRl 156 are

bottom pl ate 714a as a base point an rising-sections

di st al %%&g{ﬁ ng, t]:lﬁ_'L%edii]fnf Y3er seégg? g’Q'»ﬁ:ﬁ&S!%%?&%ﬁ%&%Eﬂging

second risin tions 73 with respett to 't

| arger t |01 I [ . L1 S] Sect i 71.wWith
respect B R Poroapr e sy FERLEY 3O3R D3RR Jn Hdfona
t he secand. .1 si ect | 3 formed _qver the al.nost ire .

| engt h g#]ldﬁ%rlegsc as%%%cl)?%]%bngrht%heﬁfgz:xi%s Pﬁe@teicé%ﬁ.onfof?g‘%ﬁéld 3258
configuratian rations,, and advantages of the bottomportion 7
and t he e ERms SRR 0 0Ren AR R B9 Re danisi are BhE e g er
as thos%fd%truaf%kgtsggggginnnl

ahd rlslﬁgzgg%tions 326A and 326B are connected
to each other along the longer side and the shorter side, and these
rising sections are bent at boundaries therebetween. The diffuser
plate 30 used in the embodiment has the same light reflection
performance as that of the first embodiment, and therefore, of
the longer-side rising portions 320bA and the shorter-side rising
portions 320bB, the second rising sections 326A of the longer-side
rising portions 320bA can be set to have the base end positions
superimposed on the non-half-value width regions.
[0151] <Fifth embodiment>

Fifth embodiment of the invention will be described with
reference to FIG. 23 oxr 24. In the fifth embodiment, cold cathode
tubes 50 are used as a 1ight source and light source holding members
51 are additionally provided. The same structures, operations,

and advantages as those in the first embodiment are not described

here. FIG. 23 is a plane view of layout of cold cathode tubes,
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therefore are not described here.ln addition, positional

&00053SBONSG r el ati onshi ps between the bottom portion 70 a”dGigﬁﬁlmmm
rising portions 71, between the |ight source arranged region an tﬁe

| i ght source non-arranged regions in the chassis 714, and between the
hal f - val Leghtt didureghondand rdrebams- hald a valfle adidirhshegt s ai dhd 4l s,
di ffuser plate 30 according to the enbodi nent, are the sanme as those
in the fanstreerbozid nents a4 hesefiore vaks BEt FdesceBbedxber£long line
[0171] According to the enbodi nent as descri bed above, the reflection
menber igxiwtegiated with the chassis 714. This nakes it possible to
reduce parts count and man-hours for assenbly. In addition, the

chassi s fd#szncl udi mhd abedr aht Nodde uirfd ggt&&ﬁb{@ﬂ"_@@in%{% medet Hource
pol ycarbonate, which is advantageous in setting a high Tight

refl ect apcen &8 1Y HsUEE@E6e Pfi nt H16e kablbegtieon b e b rmekiOihy 2L SQ@Melted
enbodi nent s> The invention is not limted to the enbodi nents

descri bed,hm & Pe F0{LA01 G teXknands Lhe Hram %ShoITSW;Q%%Ig%PQd glass

enbodi ments are also Included In the technical scope o

i nventi bd QF1 68X h€end 1e§ D P the,ex t

compar atT 42 kAT e HesB b3 L i Tabra L and P e s P A
embodi ”‘%chﬂ?v&éﬂk?c@%te‘?{dss%fc £Fk Ystukes, gt %QGS#QMS”H Opr@id 53 ong
produce advantages of the 1 nvention~at "a specific 1evel or Tore.

Thereforg,  t heyexagpl e, andithe coppacative exanple Lall vithip.the,

invention as a matier of course. ke itvenPidn 4t'€o

2 oo SAISDAN ML LE bage o PO Lhons 1) L Segend il St

diff usera @ll%%?:és%senitnmégeerfgmasr aagtjéaneg).(armlleebold cathode tubes 50 have
respective relay connectors (not shown) disposed at both ends
thereof and connected to lead terminals protruding from the
electrodes toward the outside of the glass tubes. The cold cathode
tubes 50 are connected via the relay connectors to an inverter
board (not shown) attached to the outer surface of the bottom plate
l4a of the chassis 14, and are configured to be driven and
controlled via the relay connectors. The outer diameter of the
cold cathode tubes 50 is about 4 mm, for example, which is smaller
than the outer diameter of the hot cathode tubes 17 described above
in relation to the first embodiment (about 15.5 mm, for example).
[0153] The thus structured cold cathode tubes 50 are stored
eccentrically in the chassis 14 so as to have a longer side (in
an axial direction) aligned to the longer side of fhe chassis 14
and be arranged in parallel at six positions at predetermined

intervals (arrangement pitch). More specifically, assuming that

the bottom plate l4a of the chassis 14 (opposed to the diffuser
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[0173](2) Table 1 and FIG 11 describe the first enbodi nent where the
two kinds of diffuser plates with different ratios of the half-val ue
wi dth region and the non-hal f-val ue with regions. Alternativef&P0033RROWSG
invention may use two kinds of reflection sheets with a difference in

the base,en et@g@i ;gms«fﬂ{eci her3ecend ki s %Oﬁ:%ﬁtoinoff?A(Jl%%gdicﬁteaék}%per

positions o Irst rising sections) of "‘the rising portions,

exanpl €. FHen 4 bddlit) A3 pol 3, GARSLASE edohlA oouben. Lheo examl o1

posi tions 0 second rrsi Sections are
superinp the n- f- I ' . [ ed| f,. th iffuser
pl ate i§8%§ C%&@ﬁﬂ%3qgh€g%%ébgégFggéméggﬁﬁ?égyﬁp% ggﬁafﬁggb%%ewgﬁalthe
positiong. of the sane are superinposed on the | f-val ye w dth
regi on, fﬁ%ﬁgaﬁ%drggﬁppg ggdt ose iH Wuﬁh?r%?fﬁnﬁﬁaﬁﬂgﬁt%%ﬁﬁﬁ ye are
obtained,. [0174 In the di fi.cati e of the first
onbodt et SEETE B BebhEan K 41 + ACATk NG COELPGHE Hnd seneshereby
bottom plate or the djffuser plate is set between the angl e bhetween
Che. 111550 riQihg Roct1BHs SHUThe BHOTGSDetshbnt: tHe: Sdtbnd rard rpurce
sections. Alternatively, the ang|le between the third rising sections
may be staIIRFeq ﬁ&ﬁ%%r@?%"%&%&? the $TRPINeRt Ag Yéekronan ghat
in reverse, the angle between the third risingﬁ;ections may be | arger

than t hetangte betsle iR el vetond Meadivhy Iectitenso jo £Fafnesde Itirhese 50

modi fication exanple 1 of the first enbodinment, the rising portions
are confaffuret €4 sPprsed ant hreef stehenBesirddsn A8 pAYeREe creed end
i ncludes an enbodi ment with rising portions configured to rise in
four or RRFE.aR AR qDIFE (BYLHAM e Torkgol i asmRotitfericsn tihe 1ight
ri sing portions G200053SBONSG

source non-arranged regions LN. That is, the cold cathode tubes

50 form the light scurce arranged region LA eccentric to the central
portion of the bottom plate 14a of the chassis 14 along the shorter
side, and the area of the light source arranged region LA is larger
than the area of each of the light source non-arranged regions
LN. Further, the ratio of the area of the light source arranged
region LA (the length along the Y-axis direction) to the area of
the entire screen (the vertical dimension of the screen (shorter
side dimension)) is about 42%, for example, which is larger than
that in the first embodiment. The light source non-arranged
regions LN in a pair are almost the same in area. 1In addition,
the cold cathode tubes 50 are formed almost egqual in length to
the horizontal dimension of the screen (longer side dimension).
[0154] Bottom portion 420a of a reflection sheet 420 is
slightly larger in shorter side dimension than the 1ight source
arranged region LA of the bottom plate l4a of the chassis 14, and

is superimposed on the light source arranged region LA in a planar
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are sl oped. However, the rising portions can be nodified in shape as
appropriate. For exanple, the rising portions nmay have an arcGﬁﬁaggBmﬁG
or a curved shape other than an arc shape (quadratic curve shape,

oval shape, or the like) in cross section. [0177](6) In the foregoing
embodi nepisw. t Ehali Stsgl t@rdbPOSLMI RSt DIn t490 S iirsSExEkatng SeCtd ORStion
are superinposed on the non-hal f-value width regions of the diffuser

pl ate, anghgybeadesed POHd anghef sbhecki kshahiliNBe§e6hi NS WEreas
superinposed on the half-value width region. Besides, the invention

al so i nctiugdesganpenrboghgenizobergrd herdiséad end pasiddonsn anchhase in
end positions of the first rising sections are both superinposed on

the hal feyptaigphdiNcEegion Shet hegdil kusetePhRle A0d R L IJRNLN
where the distal end positions and base end positions of the first

rising seeliOons-ar &nbotin suRerirposedson thejnan-halfs yakusr whdth o444
regions of the diffuser plate. [0178](7) In the foregoing _

embodi ment sy 3 LHE A T8 d ltﬁbn%opegstﬁ AL @OSaoﬂ%eidLa:rgeEhgh%ah%at in
source on- arranged regl ons. esl des, the 1 nvention also I nc udes an

our gl ! | : !
embodi ment, where the aisfha&,poa{ﬁnat coafaelrpgaﬁ'aalrlofyaﬁlgeogofegcf&nég& tNe ond

| i ght source arranged region. 'S case, “out

porti Onsrigﬂ’?%fsierc%rior issilgg a%’lecfgzhgncﬁief% sgggq?artté ﬁl!’:byisd%ﬁggsfgrﬁig/g%é:m%n

| i ght source arranged regron, or t econ ISl ng sections e

parti Lyl spesel LD Lydhl sl oo, 0 annt, s8R VSISl A,

[ihzi v a?eﬁg}ﬁr{‘@@{qo%ﬁh%%g}sf%gsg& S;altgs&(} han A% IR 888 ¥ 1855 3%
of the light source arranged region LA and the bottom portion 420a,
whereas the non-half-value width regions NHW are reduced in width.
In addition, the base end positions BP2 of the second rising
sections 426 are superimpesed on the non-half-value width regions
NHW, as with the first embodiment.
[0155] The light source holding members 51 holding the cold
cathode tubes 50 are attached to the bottomplate 14a of the chassis
14. The light source holding members 51 each include a body
portion 51la configured to sandwich the bottom portion 420a with
the bottom plate 14a; light source holding portions 51b protruding
frontward from the body portion and configured tc hold the cold
cathode tube 50; a support portion 51c¢ protruding frontward from
the body portion 5la and configured to support the diffuser plate
430 from the back side; and attachment portions 51d protruding
backward from the body portion 5la and attached to the bottom plate

l4a. Of the foregoing portions, the light source holding portions

51b are arranged in parallel at six positions at predetermined
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i nvention al so includes an enbodi nent where the angles are acute 96

G200053SBOWSG angl es of 45 degree or nore. [0180](9) In the fgyegokige.
first to third and fifth to eighth enbodi nents, the rising portions

are disposed only at the end portions of the reflection sheet al ong

t he shorietesvdes dedildedodyhpornyent boa 4 sorad Iheaapphigeabkedtp &nd the
enbodi mrent where the rising portions are disposed only at the end
porti onsapfatemert IEitdron rshigetl iajngouhee poLCIngike:tdldhaddbt i 85he
the invention can also be applied to an enbodi nent where the rising

porti onssiayi 4% theC AeHaoyesRapepk BeBl O8StIS€d 1N cardopkovded ab . t hige

central portions of the reflection sheet, for exanple. [0181](10) In

the foregdying secers RO rt IdMs 919 BAch have a pair of arms, and
the cold cathode tubes 50 are each attached or detached through
space between leading ends of the arms. The both arms are
configured to be elastically deformed while being opened outward
on attachment or detachment of the cold cathode tube 50, and are
configured to hold elastically the c¢old cathode tube 50
therebetween. The light source holding portions 51b make it
possible to hold the cold cathode tubes 50 in a straight state
along the axial direction and maintain a uniform positional
relationship between the cold cathode tubes 50 and the diffuser
plate 430 along the Z-axis direction.
[0156] The body portions 5laz are configured in almost the
same manner as the bottom portion press portions 41a of the holddown
members 40 in the second embodiment as described above (refer to
FIG. 17). The support portions 5lc are configured in almost the
same manner as the support portions 42 cf the holddown members
40 in the second embodiment described above (refer to FIG. 17).
The attachment portions 51d are configured in almost the same
manner as the attachment portions 43 of the holddown members 40
in the second embodiment described above (refer to FIG. 17).
Accordingly, overlapped descriptions of these portions are not
repeated here.
[0157] According to the embodiment as described above, the

light source is formed by the cold cathode tubes 50. This achieves
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portion press portions of the hol ddown nenbers press partially the
first rising sections. Besides, the present invention also includes

an enbodi nent where the rising portion press portions press tA$0053SBOWSG
entire first rising sections and the partial second rising sections,
and an efbg

di (i th i Si . ti i ons. th
onti o rieras o e 1B LR RaBR 3asReS S e e S B ah SR ey
in the fore fi second enbodi ment can al so be u;ed in the .
nndificaf?%ﬁ %ggﬂ%les 1 and 2 of the first enbodinent, and the third

to seven odinments, .as a_ matter of course. In addition, the
ri sing pL&%?@ﬁ pres§ﬁﬁﬁﬁﬁ(ﬁﬂpq MHE* or egoi ng second enbodi nent can

menbers | n ¢ he ErBQURIRA T Shifgth rgHES | (B (H2)PeT I SphRRd. i ch

menbers in_the foregoing third enbodi mrent can al so be used in the

nodi fi caf§ bR XA RSIE -aRd 2F oif t hénf RS eridogipestimeatd LEBSseR ok

and fourth to seventh G200053SBONSG
used as a light source. The same structures, operations, and
advantages as those in the first embodiment are not described here.
FIG. 25 is a plane view of layout of LEDs and a reflection sheet
in a chassis, and FIG. 26 is a cross section view of FIG. 25 taken
along line xxvi-xxvi.
[0159] In the embodiment, a large number of LEDs 60 as a light
source are mounted on an LED substrate 61 stored in the chassis
14, thereby to constitute a linear light source extending along
the X-axis direction as a whole, as shown in FIGS. 25 and 26. The
LED substrate 61 is made of synthetic resin, and has a surface
of a white color excellent in light reflectivity, and is fixed
to the bottom plate 14a of the chassis 14 by a fixing means not
shown. The LED substrate 61 extends along the bottom plate 1l4a
of the chassis 14, and has a horizontally long rectangular shape
in a planar view, and is attached to the bottom plate l4a so as
to have a longer side aligned to the longer side of the chassis
14. The shorter side dimension of the LED substrate 61 is smaller
than the vertical dimension of the screen (the shorter side
dimension of the chassis 14), and the longer side dimension of
the LED substrate 61 is almost equal to the horizontal dimension

of the screen (the longer side dimension of the chassis 14). 1In

addition, the LED substrate 61 has a wiring pattern formed by a
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enbodi ments. [0184](13) In the foregoing enbodi nents, the chassis is
made of synthetic resin. Besides, the invention is also applicable to
an enbodi ment where the chassis is made of metal. [0185] (14) %4040%3RROWSG
foregoi ng enbodi ments, the reflection sheet is configured to have the
pottom ppetionsangd Lhe Hiehng Roris00ss600pechedntaceath MRl e rmined
Besi des, the invention is also applicable to an enbodi nmernit ere a
reflecti IS f i gur e sepa ' rycture
g%‘sfPf(?ﬂs. fg@t E% elrls® A13Le & sEparal ) op: shr ug 313[186%"{%%511

t he bottom portion an e rising potions are Separated. |

i i . the.cald cathode tubes jn th
e USBEADD S S e A0k, R DRSS LRSS LIRS, gor

fifth enbodinent ma use n e Sixth (

gﬁbggfgl’ain ur{"lijhgéé olﬂgén ﬁog "“H% LEll)glga]{éL@uplpr}Lj}ehc{e tfoord?:gglengngilcrc%trol the
LEDs 60.
[0160] The LEDs 60 are sc—-called surface-mounted components

that are mounted on the surface of fthe LED substrate 61, and are
numerously arranged in parallel on the front side of the LED
substrate 61 in a grid-like pattern (in a matrix) along the X-axis
direction and the Y-axis direction. The LEDs 60 are configured
such that LED chips are encapsulated by means of a resin material
onn a substrate portion fixed to the LED substrate 61. The LED
chips mounted on the substrate portion are classified under three
types with different main emission wavelengths. Specifically,
each of the LED chips emits single light of R (red), G (green),
or B (blue}. The LEDs 60 are a top type in which the surface of
the LEDs 60 opposite to the surface of the same mounted on the
LED substrate 61 constitutes the light-emitting surface ES.
Optical axis of the LEDs 60 is almost aligned to the Z-axis
direction (the direction orthogonal to the plate planes of the
liquid crystal panel 11 and the optical member 15).

[0161] Assuming that the bottom plate l4a of the chassis 14
(opposed to the diffuser plate 30) is evenly divided along the
shorter side into the first end portion 14A, the second end portion
14B positioned opposite to the first end portion 14A, and the
central peortion 14C sandwiched between the first and second end

sections, the LED substrate 61 with the LEDs 60 numerously mounted
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cat hode tube is used as a |light source. However, the nunber of the

hot cat hode tube(s) can be changed and nmay be two or nore. 6200053SBOVSC
Specifically, if two hot cathode tubes are used, for exanple, the
ratio of the |ight source arranged region to the vertical dinension

of the stsedhsposepdederdd vabmil Mt fcor 1dXanpl ehe Bvebtom pheccasses,
of using three or nore hot cathode tubes, the ratio of the |ight

sour ce athanged tedicam cae al gt hsowtgeisiradingePrepabhi DA. t Mddrevhile,
nunber of the hot cathode tubes. [0188](17) In the foregoing fifth

enbodi netlte THE stibsteeltd cathoded dhepoake HsethaTiadt ght sOHEECEn 14a
However, the nunmber of cold cathode tubes can be changed and may be

five or desstid SoVEH AndDoce-t iPpeaisbi 6@l tie bortbe %@&@e of 44Si Kk reby
four cold cathode tubes, for exanple, the ratio of the |light source

ar r angede 98¢ 200053 GEeBEOMER-4 PR NGEL T £aL 1 Gh MBRSi o pf e 1he

screen is preferably about 26% for exanple. In addition, in the case

of using ehghdo Gl t3at hege stvhesstEok1exa ! Enet ﬁ@tggglﬁe the anged

| i ght source arranged region to the vertical dinmension e scree

is preferablyn M%Cé&’%r{)&rt& | &n&Ven B £ %%%%;tetc{'rﬂgjlate

nunber of ‘cold cathode tubes to be used is changed otherw's

o o L AR B0 B1GG 60, 0hofenr2L5ge e SUIBLEAAT e

foregoi %tﬁ'&%? ﬁ{@ggém thghleig%ggom:ce arranged region LA (the length
along the Y-axis direction) to the area of the entire screen (the
vertical dimension {shorter side dimension} of the screen) can
be set as appropriate. The ratio may be identical to that in the
first embodiment or the fourth embodiment, or may be set at a value
other than those in the first and fourth embodiments.
[0162] According to the embodiment as described above, the
light source is formed by the LEDs 60. This achieves longer
lifetime and low power consumption of the light source.
[0163] Although the sixth embodiment of the invention is as
described above, the invention is not limited to the foregoing
embodiment, and may include modification examples as described
below. In the following modification examples, some of the same
members as those in the foregoing embodiment are given the same
reference numerals as those in the foregoing embodiment, and thus
are not shown or described below.
<Modification example 1 of the sixth embodiment>

Modification example 1 of the sixth embodiment will be

described with reference to FIGS. 27 to 29. In the modification
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the LED substrate with respect to the chassis, the positions and

nunber of the LEDs to be nmounted on the LED substrate, and thSﬂ%&&ﬁBm&c
may be nodified as appropriate. [0190](19) In the foregoing

enbodi ments, the central portion of the chassis is set as |ight

source apsanged 1 edin redNddihenf shaktansy secand vend Rent LRPSA fhetibei s
sane are set as |ight source non-arranged regions. Besides, the

i nventi ﬁrﬁo@iz@?enjénfllx Ugﬁépéﬂiﬁr@?%i ét‘%rg@ Crﬁ%ﬁ@r als l%tfcﬁjf{}ﬂeﬁo&i%nt .

first a second end portions is 1S set as a t source

arr anged{}?\@?%] @ Q‘E‘Pué?ﬁr@t h@éefétf@%s Sz ! é@%ér%ﬁé)é‘é§ea§1 1L anged, o

regi on. I'S case, e first end pofrtion an e central portion

may be Sﬂr&f £hd ANt O%El%%d%%@gegré%Q%Pa'hsesoéﬁjitﬁglane% $eqend gnd. oo is

portion and the central portion my be se a source arrange

(2900 LGhRHAOL 0 Ml 1580 08, STAMALIPOLES 108 4 L9306

a1 e, 91 A ALK NERd O SO S8R BL1ANGE0, e NS, IO,
along line xxviii-xxviii, and FIG. 29 is a cross section view of
FIG. 27 taken along line xxix-xxix.
[0164] The reflection sheet 320-1 is entirely formed in a
bowl-like shape, and includes a bottom portion 320a-1 disposed
at the center of the bottom plate 14a of the chassis 14 and four
rising portions 320b-1 fromboth end portions of the bottom porticn
320a~1 along the longer side and boeth end portions of the bottom
portions 320a-~1 along the shorter side, as shown in FIGS. 27 to
29. The rising portions 320b-1 include a pair of longer-side
rising portions 320bA-1 and a pair of shorter-side rising portions
320bB-1. The longer-side rising portions 320bA-1 are configured
to rise in two steps and include first rising sections 325A-1 and
second rising sections 326A-1. The shorter-side rising portions
320b~1 are configured to rise in two steps, as with the longer-side
rising portions 320bA-1, and include first rising sections 325B-1
and second rising sections 326B-1. The bottom portion 320a-1 is
reduced in size along the longer side direction (the X-axis
direction) due to provision of the shorter-side rising portions
320bB-1, as compared to that in the sixth embodiment. In contrast
to this, a LED substrate 61-1 is sized so as to cover the almost

entire area of the bottom portion 320a-1. Therefore, the LED
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&00053SBONSG the |ight source is evenly disposed over the entire
chassis. [0192] (21) In the foregoing first to fifth, seventh, and

ei ghth enbodi ments, a hot cathode tube or cold cathode tubes, S4PSRBONSG
are a kind of fluorescent tube (linear light source), are used as a

|ight soupge.  Besiges; {he,Jdqwenthan.alisoqinel udss ap,ary angepeiiq. s,
Rer |ln addi t e

usi ng any ot ind of Tluorescent tube. ron, t nvent 1 on
al so inclu g S| dj cqlr e_tubes & I.nds thir
t han flu%r g%@%? ?&%%E gﬁ%%@%?%%ﬁc%éy ?gﬁp%3§ Ofﬁ féégfytfn %ﬁgeby
foregoin i xth_enbodi nent, .t.he L ich are.a kin%tof int Li
sour ce, ST SIS TR el oo nabiutd, & Refid dhel oRgrEot s
i ncl udes_an. arrangenent usin ny .qt her kind of..point.light saqurce.
AIternat?@E}y}saggFgﬁﬁﬁegi§W% gﬁﬁ?ﬁé‘?ﬂb %segfbgﬁ?egéﬁsgﬁége e Wsed e
in the inveption. 8194 %2%3 In.the foregoin QB diqﬁg{ one_Kkind
of |1 gntabbhieer paodeett Bacthie 15 Re ReRatT OAZ0P 8o LA JAaSEaAs Which
arrangenent usjng in mxture a pluralitﬁgof ki nds of |ight sources.
Speci fi &S5 hotPestHote tabektahy totaehthbddetimed Majobenesdd in
m xture, hot_ cathode tubes and LEDs may be used in m xture, or cold
cat hode t9b23) and LEBSVfEFHEMREdMER T xture, or hot cathode tubes
and col d cathode tubes and LEDs may be used in mxture. [0195] (24)
I n the foregoiiRyEHib&MPedigenthel dote gvaHe Aoivigdt per¢escribed with
constituting the light reflecting portion of the diffuser plate are
formed ifREEFRR] Bhalpks- Hhevdn thise ssivgpd hoferaesligend i ¢ geflection
limted to this, and any shape can be selected such as an oval shape
or a pol SipRfalt 28hapencdigiion] (255hape t h&Hopagei igr eribok frewpsratieons,
| i ght
and advantages as those in the first embodiment are not described
here. FIG. 30 is a cross section view of a liquid crystal display
device using a reflection sheet along a shorter side according
to the embodiment of the invention.
[0166] Rising portions 620b include first rising sections
625 forming an acute angle 01' with respect to a bottom portion
620a (bottom plate l4a) and second rising sections 626 forming
an approximately right angle 82' with respect to the diffuser plate
30 as shown in FIG. 30. Specifically, the angle 81' of rising of
the first rising sections 625 from the bottom portion 620a is set
gentler than that of the first rising sections 25 in the first
embodiment, and distal ends of the first rising sections 625 reach
the bottom plate 14b of the chassis 14. From the distal ends of
the first rising sections 625, the second rising sections 626
extend frontward along the side plates 14b, that is, the second

rising sections 626 rise almost vertically toward the diffuser

plate 30, and distal ends of the second rising sections 626 reach
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reflecting portion is fornmed by neans of printing on the surface
G200053SBOVNSG of the diffuser plate. Besides, the invention aksfgsaspowse
i ncl udes an arrangenent using any other formation neans, for exanﬁ?e,
net al vapor deposition. [0197](26) In the foregoing enbodi nents, the

i n- pl anetheégiiffueékepianeel3ol thesxhfdrsertiptad eis sleafl ustece bydapted
formng the light reflecting portion on the surface of the diffuser

pl ate. Atbesndidass] yhet henbitghdfreid edanee rak ithesdetiuser 6pb at € wden
be adjusted in a manner as described bel ow, for exanple. The diffuser

plate istgenetathy €oasi goreflesichst hatsin@hiesERdALr6NY DA tiKd ESuter
are dispersed in a light transm ssive substrate. Accordingly, the

light reéhgstameacofirhasdirfpuses 3, akad taek: candye debeem 18y Bhan
the ratio of mxture of light scattering particles (weight % in the

light tremsn&sdme cxUbsEr 3k8ondPeLd fhgaldats dhe ehicoBEi;ebhectance £aly
be made relatively large by making relatively large the ratio of

m xture ofqs her ldyghts iscat tarding Raltiiehes goandnhihepli ﬁx e%eéchcg&.t@f‘ﬁle
can be nmade relatively small by nmaking relatively small the ratio o

mi xture of ¢t hes ) ight Saatt e@ggtﬂﬁféﬂf&} AL Lheld bReigne into

f oregoi ng enbodi ments, the ectance of the ser ptateis

desi h [ h f .
Consti LuTng TRE 16 ol Sor g Rart Poac oedf dibl%h i fas i itpeer

oo LA i A0SR BCE I LSS 295 iy, che
oS AL L AL o s, 7 08 US40 relaton
using a I:Pa{suer %lnidt ¥og£trirg¥lgr]£].§£ Sofditgeesr;eegéncii nrils!i%hgt sre%fizli%%tsaggg; and the
distal end positions EP2 of the second rising sections 626, are
located at almost the same position along the Y-axis direction.
[0167] According to the embodiment as described above, the
first rising sections 625 are formed such that the space between
the first rising sections625 and the diffuser plate 30 becomes
smaller with increasing distance from the hot cathode tube 17,
and the first rising sections 625 are sloped. The first rising
sections 625 form the acute angle 61' with respect to the bottom
plate 1l4a, whereas the second rising sections 626 form the
approximately right angle 02' with respect to the diffuser plate
30. Quantity of light in the chassis 14 tends to be smaller with
increasing distance from the hot cathode tube 17. In contrast
to this, when the space between the first rising sections 625 and
the diffuser plate 30 are smaller with increasing distance from

the hot cathode tube 17, the length of a light path from the first

rising sections 625 to the diffuser plate 30 tends to be
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[0199] (28) In the foregoing enbodinehts, the light reflecting

portion is forned on the diffuser plate of the optical nenber, and

the light reflectance on the light reflecting portion is cont FOPTGBONSG

as appropriate. Besides, the invention also includes an arrangenent

where t j ; ect i ]

R R e

formed | r fI tion IIed 0 rlat

addi ti on'H'J % Cﬁaung %‘P%%%?EHO ekfs; %ﬁ@ﬁé? usgrﬁa C?Pf)fe %nd 5 aeteoppl

sheet as, ti,cal ers .ca anged_as, appyop lat 0200] .
shorterqp gtll J%l%%e g % %E ?ﬁ §UI£F%?% %%ﬁelons

The screen sT78 “Sspect? ratio,

for E'giiynﬁf%'r@é@mr@m@t Fa%%?@t%%ea#’ BRI bheder ?#gldriﬁh%%"%i g SPhe

liquid crystal pan he, chassi s .are ed in_portrait
or ot atF 0 i 2 (e ShoPE TSI e SR FoSiHES SUREREL i s i ed
Besi des, the invention al so includes an arrangenent where the |liquid

crystal pard@riphéet feubfaargse Hle prabedespepbria e Bptéﬁma@l@%ev&%
the longer side aligned to the vertical direction. [0202](31) In the
f or egoi ngR ol AeptevingTetiteiggkdonddance of light to the diffuser

plate 30. Meanwhile, the second rising sections 626 are
configured to rise at an approximately right angle from the distal
ends of the first rising sections 625 toward the diffuser plate
30, and therefore there is left space larger than the length of
the second rising sections 626 between the distal ends of the first
rising sections 625 and the diffuser plate 30. This makes it less
prone to generate local dark sections at parts of the diffuser
plate 30 corresponding to the distal ends and their proximities
of the second rising sections 626.
[0168] <Eighth embodiment>

Eighth embodiment of the invention will be described with
reference to FIG. 31. In the eighth embodiment, no reflection
sheet is provided and a chassis 714 is configured to perform the
feature of light reflection. The same structures, operations,
and advantages as those in the first embodiment are not described
here. FIG. 31 is a cross section view of a liquid crystal display
device along the shorter side.
[0169] The chassis 714 is made of polycarbonate and has a
surface of a white color excellent in light reflectivity (with

high light reflectance) as shown in FIG. 31. Therefore, the
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a switching conponent of the liquid crystal display device. Besides,
the invention is also applicable to other liquid crystal disp
devi ces using a switching conponent other than TFTs (thin-filﬁ&%?%ﬁgy&3

(TFDs), for exanple). In addition, the invention is also applicable

to both Ljguidscrystalrsdi splay fevbees-pE qalar Hepeset 8Ll QR @nthner
liquid crystal display devices of black and white representation.

[ 0203] (32&rf§%% fﬁ%ﬁﬁﬂ%ﬂ%@@paiﬁfe&&m@e Egse' j'[ﬂ%jn% %fé_sagkfgééplﬁty%e

devi ce uses t crystal as a display pane esl des,

. Ci . . | opl : 1 ki

of " di spl oy’ panti on FEEn R pe kR St L R AT et .
t el evi si i i-ncl ud ' t he_li i is also.
appl 1 cabl i o o & Bs s Plar g L et L B G T 1

SYMBOLS 714 constitutes a light reflecting plane with respect to the

diffuser plate 30, thereby performing also the feature of the
reflection sheet 20 in the first embodiment. Bottom plate 714a
of the chassis 714 includes integrally a bottom portion 70
extending in parallel to the plate plane of the diffuser plate
30 and rising portions 71 rising toward the front side (the diffuser
plate 30 side). The bottom portion 70 1is disposed at an
approximately center of the chassis 14 along the Y-axis direction,
whereas the rising porticns 71 are disposed in a pair at both end
portions of the chassis 714 along the Y-axis direction. The rising
portions 71 are configured to rise in two steps and have first
rising sections 72 with base ends on the bottom plate 714a as a
base point and second rising sections 73 with distal ends reaching
the diffuser plate 30. BAngle 82 formed by the second rising
sections 73 with respect to the diffuser plate 30 is larger than
an angle 01 formed by the first rising sections 71 with respect
to the bottom plate 714a. The first rising sections 72 and the
second rising sections 73 are formed over the almost entire length
of the chassis 714 alcng the X-axis direction.

[0170] The configurations, operations, and advantages of the
bottom portion 70 and the rising portions 71 according to the
embodiment are the same as those in the first embodiment, and

therefore are not described here. In addition, positional
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[ 0205] 10: Liquid crystal display device (Display device) 11: Liquid
crystal panel (D splay panel) 12: Backlight unit (Lighting d@Xb@ﬁ%MWSG
14, 214, and 714: Chassis 1l4a, 214a, and 714a: Bottom plate 14b and

214b: Side plate 14c: Receiving plate 14A: First end portion 14B:

Second endlpbitnehips between the bottom portion 70 and the rising
portions 71, between the light source arranged region and the light
source non-arranged regions in the chassis 714, and between the
half-value width region and the non-half-value width regions in
the diffuser plate 30 according to the embodiment, are the same
as those in the first embodiment, and therefore are not described
here.
[0171] According to the embodiment as described above, the
reflection member is integrated with the chassis 714. This makes
it possible to reduce parts count and man-hours for assembly. In
addition, the chassis 714 including integrally the reflection
member is made of polycarbonate, which is advantageous in setting
a high light reflectance on the surface of the reflection member.
[0172] <Other embodiments>

The invention is not limited to the embodiments described
in the foregoing text and the drawings. The following embodiments
are also included in the technical scope of the invention, for
example.

(1) Both the example and the comparative example described
using Table 1 and FIG. 11 in the first embodiment, have
characteristic structures of the invention and produce advantages
of the invention at a specific level or more. Therefore, the
example and the comparative example fall within the invention as
a matter of course. That is, the invention also includes a
configuration in which the base end positions of the second rising
sections are superimposed on the half-value-width region of the

diffuser plate, as in the comparative example.
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14C. Central portion 15: Optical nenber 17: Hot cathode tube (Light
source) 20, 320, 420, and 620: Reflection sheet (Reflection nenber)
20a, 320a, 420a, and 620a: Bottom portion 20b, 320b, 420b, afrPOGBORWSG
Ri sing portion 20c: Extending portion 25, 325A, 325B, 425, and

625: Firgg 555 ng pordy Q0B $109 PG PMdescribe the first embodiment

where the two kinds of diffuser plates with different ratios of
the half-value width region and the non-half-value with regions.
Alternatively, the invention may use two kinds of reflection
sheets with a difference in the base end positions of the second
rising sections (the distal end positions of the first rising
sections) of the rising portions, for‘examplé. Even in this case,
it is considered that, when the example in which the base end
positions of the second rising sections are superimposed on the
non-half- value width regions of the diffuser plate is compared
to the comparative example in which the base end positions of the
same are superimposed on the half-value width region, the same
results as those in the first embodiment will be obtained.
[0174] (3) In the modification example 1 of the first
embodiment, the angle between the third rising sections and the
bottomplate or the diffuser plate is set between the angle between
the first rising sections and the angle between the second rising
sections. Alternatively, the angle between the third rising
sections may be smaller than the angle between the first rising
sections, or in reverse, the angle between the third rising
sections may be larger than the angle between the second rising
sections.
[0175] (4) In the modification example 1 of the first
embodiment, the rising portions are configured to rise in three
steps. Besides, the invention also includes an embodiment with
rising portions configured to rise in four or more steps.

[0176] (5) In the foregoing embodiments, the rising portions
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G200053SBONSG 26, 326A, 326B, 426, and 626: Second ri sing
portion (Rising portion) 27: Third rising portion (R sing portion

30: Diffuser plate (Optical nenber) 31: Optical sheet (Opti caf2000535BOWSG
menber) 32: Light reflecting portion 32a: Dot 40: Hol ddown nenber

are sloped. However, the rising portions can be modified in shape
as appropriate. For example, the rising portions may have an arc
shape or a curved shape other than an arc shape (quadratic curve
shape, oval shape, or the like) in cross section.

[0177] (6) In the foregoing embodiments, the distal end
positions of the first rising sections are superimposed on the
non-half-value width regions of the diffuser plate, and the base
end positions of the first rising sections are superimposed on
the half-value width region. Besides, the invention also includes
an embodiment where the distal end positions and base end positions
of the first rising sections are both superimposed on the
half-value width region of the diffuser plate and an embodiment
where the distal end positions and base end positions of the first
rising sections are both superimposed on the non-half-value width
regions of the diffuser plate.

(0178] (7) In the foregoing embodiments, the entire rising
portions are disposed in the light source non-arranged regions.
Besides, the invention also includes an embodiment where the
rising portions are partially disposed in the light source
arranged region. In this case, out of the rising portions, the
first rising sections may be partially disposed in the light source
arranged region, or the second rising sections may be partially
disposed in the light source arranged region.

[{0179] (8) In the foregoing embodiments, the first rising
sections and the second rising sections form acute angles less
than 45 degrees or less along the Y-axis direction. Besides, the

invention also includes an embodiment where the angles are acute
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44: Pressing surface 45: Support nmenber 50: Cold cat hode tube (Light
source) 60: LED (Light source) 70: Bottom portion 71: Rising g@@b%ﬁ&Wﬂ}

72: First rising section (Rising portion) 73: Second rising s

(Ri sing portion) 320bA: Longer-side rising section (R sing portion)
angles of 45 degree or more.
[0180] (9) In the foregoing first to third and fifth to eighth
embodiments, the rising portions are disposed only at the end
portions of the reflection sheet along the shorter side. Besides,
the invention is also applicable to an embodiment where the rising
portions are disposed only at the end portions of the reflection
sheet along the longer side. In additicn, the invention can also
be applied to an embodiment where the rising portions having a
chévronshapejjlcrosssectionareprovidaﬂatthecentralportions
of the reflection sheet, for example.
[0181] (10) In the foregoing second embodiment, the rising
portion press portions of the holddown members press partially
the first rising sections. Besides, the present invention also
includes an embodiment where the rising portion press portions
press the entire first rising sections and the partial second
rising sections, and an embodiment where the rising portion press
portions press the entire rising portions, for example.
[0182] {11) The holddown members in the foregoing second
embodiment can also be used in the modification examples 1 and
2 of the first embodiment, and the third to seventh embodiments,
as a matter of course. In addition, the rising portion press
portions in the foregoing second embodiment can also be provided
to the body portions of the light source holding members in the
foregoing fifth embodiment.
[0183] (12) The support members in the foregoing third

embodiment can also be used in the modification examples 1 and

2 of the first embodiment, and the second and fourth to seventh
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320bB: Shorter-side rising section (Rising portion) BP1l: Base
end position (Base end position of first rising section) BP2:
Base end position (Base end position of second rising secti on§2000535BOWSG
DA: Light source overlapping area (Area overl apping |ight source

arranged | %1 DN: Light source non-overl apping area (Area
over | app?@gg#?ﬂ ?tg'ource non- arranged region) EP1l: D stal end (Distal

end of f “jfédﬂf' sing (S‘leop)t &gq:)he %9g8g§§goe\pn§)%diments, the chassis is made

of synthetic resin. Besides, the invention is also applicable
to an embodiment where the chassis is made of metal.

[0185] (14) In the foregoing embodiments, the reflection
sheet is configured to have the bottom portion and the rising
portions connected to each other. Besides, the invention is also
applicable to an embodiment where a reflection sheet is configured
to ha;e a separation structure where the bottom portion and the
rising potions are separated.

[0186] (15} In the foregoing fourth embodiment, the cold
cathode tubes in the fifth embodiment may be used or the LEDs in
the sixth embodiment may be used, as a light source.

[0187] (16) In the foregoing first embodiment, the one hot
cathode tube is used as & light source. However, the number of
the hot cathode tube(s) can be changed and may be two or more.
Specifically, if two hot cathode tubes are used, for example, the
ratio of the light source arranged region to the vertical dimension
off the screen is preferably about 37%, for example. Even in the
case of using three or more hot cathode tubes, the ratio of the
light source arranged region can also be adjusted in proportion
to the number cof the hot cathode tubes.

(0188] (17) In the foregoing fifth embodiment, the six cold
cathode tubes are used as a light source. However, the number
of cold cathode tubes can be changed and may be five or less or
seven or more. Specifically, in the case of using four cold

cathode tubes, for example, the ratio of the light source arranged
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ES: Light-emtting surface HW Hal f-value wi dth region (Area
having light reflectance Rb in a range expressed by inequality (2))

LA: Light source arranged region LN: Light source non-arrangeR0PegrHsc
NHW Non- hal f-value wi dth region (Area having light reflectance Ra in

Conenge PSSR JOBRAL (AL TG et 00 SeBL KEL By, MRS

second régio,ngfgrecet%é)rrrﬂpfé]? (.)[Fr)lt ia%%litg%rﬁ?eri}u the case of using eight cold
cathode tubes, for example, the ratio of the light source arranged
region to the vertical dimension of the screen is preferably about
58%, for example. Even in the cases where the number of cold
cathode tubes to be used is changed otherwise, the ratio of the
light source arranged region can also be adjusted in proportion
to the number of the cold cathode tubes.
[0189] | {18) In the foregoing sixth emboediment, the size of
the LED substrate with respect to the chassis, the positions and
number of the LEDs to be mounted on the LED substrate, and the
like, may be modified as appropriate.
[0120] (12) In the foregoing embodiments, the central portion
of the chassis is set as light source arranged region, and the
first and second end portions of the same are set as light source
non-arranged regions. Besides, the invention also includes an
embodiment where at least either of the first and second end
portions in the chassis is set as a light source arranged region,
and the other is set as a light source non-arranged region. In
this case, the first end portion and the central portion may be
set as a light source arranged region, or the second end portion
and the central portion may be set as a light source arranged
region.
[0191] (20) In the foregoing embodiments, the light source
is eccentrically disposed in the chassis (including the light
source arranged region and the light source non-arranged regions) .

Besides, the inventicn is also applicable to an embodiment where
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G200053SBONSG CLAIMS 1. A lighting device conprising: a light

sour ce; , a chassis including a bottom pl ate di sposed Onmﬁo&%ﬁﬁwsc
opposite to a light output side with respect to the |Iight sourcCe, e
chassis storing the |ight source; an optical nmenber disposed

on the |igbtloghpusoside vetbveespegispOséfeotéghthsoghieereabllassis.
a reflection nenber disposed in the chassis, the reflection nmenber

i ncl udi ngoaozi sing p@t) om rird N Ay Sidesiclaser o heshtd@m and
plate toward a side close to the optical nenber and being confi gured

to refl egightgRinbodigehits, g nRerdd odeingefOF MBdat st sLBRW S&ich
and including at least a first rising section and a second ri sing

Section,a+d16; Th{Sd &f St NG SELLON IKd Udh NGk A DS end pndjhe hot tamy

pl ate, the second rising section including a distal end reaching the

optical JBMRenidifie SAEAND. i BLogasec! kAl Ak de ablhrel FRENERCOMN

an angle larger than an angle fornmed by the tfirst rising section an

the bot t%%@érﬁent using any other kind of fluorescent tube. In addition,
the invention also includes an arrangement using discharge tubes
of kinds other than fluorescent tubes {(such as mercury lamps).
[0193] 1(22) In the foregoing sixth embcocdiment, the LEDs,
which are é kind of point light source, are used as a 1light source.
Besides, the invention also includes an arrangement using any
other kind of point light source. Alternatively, a planar light
source such as organic ELs may be used in the invention.
[0194] (23) In the foregoing embodiments, one kind of light
scurce 1is used. Besides, the invention also includes an
grrangement using inmixture a plurality of kinds of light sources.
Specifically, hot cathode tubes and cold cathode tubes may be used
in mixture, hot cathode tubes and LEDs may be used in mixture,
or cold cathode tubes and LEDs may be used inmixture, or hot cathode
tubes and cold cathode tubes and LEDs may be used in mixture.
[0195] (24) In the foregoing embodiments, the dots of the
dot pattern constituting the light reflecting portion of the
diffuser plate are formed in a round shape. However, the shape
of the dots is not limited to this, and any shape can be selected
such as an oval shape or a polygonal shape.

[0196] (25) In the foregoing embodiments, the light

reflecting portion is formed by means of printing on the surface
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2. The lighting device according to claim1, wherein the distal end

of the first rising section of the rising portion and the bas

the second rising section of the rising portion are connectedg%@&%Q%ﬁSG
other. 3. The lighting device according to claim1l or 2, wherein: the

chassi s hastid & e.aPPaskattd o t@%1@ﬁ%‘C@he”ﬁﬂb@ﬁtlbﬂeaigg includes an
G200053SBONSG area including a |ight source arranged region where the

l'i ght soufegnbeméhspPesesy and, %ﬂHe&htfo%Qllértﬁ%nnﬂ@aﬁ%raf‘SEdei%%P@ wher e
the light source is not disposed; and | east the second

rising segbbpng@bokheirhsing portion is dlsposed in the |light source
non-arranged region. 4. The lighting device according to claim 3,

e T ATK3T) o o 2 350 R b DR DL P 9 30O

source afé?f@@@aﬁ@@'o@th@r}glffuser plate is adjusted by forming the light
reflecting portion on the surface of the diffuser plate.
Alternatively, the light reflectance of the diffuser plate may
be adjusted in a manner as described below, for example. The
diffuser plate ls generally configured such that light scattering
particles are dispersed in a light transmissive substrate.
Accordingly, the light reflectance of the diffuser plate itself
can be determined by the ratioc of mixture of light scattering
particles (weight %) 1in the 1light transmissive substrate.
Specifically, the light reflectance can be made relatively large
by making relatively large the ratioc of mixture of the light
scattering particles, and the light reflectance can be made
relatively small by making relatively small the ratioc of mixture
of the light scattering particles.
[0198] (27) In the foregoing embodiments, the 1light
reflectance of the diffuser plate is designed and controlled by
changing the areas of the dots constituting the light reflecting
portion. Besides, the invention also includes an arrangement
where the light reflectance is controlled by changing space
between dots of the same areas, or by forming dots different in
light reflectance, or the like. In relation to the foregoing,

dots different in light reflectance can be formed using a plurality

of materials different in light reflectance.
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the first rising section rises fromthe bottom portion toward the
optical nenber. 5. The lighting device according to claim4, wherein
the base end of the first rising section rising fromthe bot t Bf00535B0¥SG
portion is located in the |ight source non-arranged region. 6. The

i ghti . . . o ; ; has.
i ont - onl TRV R surfade ForBm th L”f%%ﬁ]%&ﬂﬁk‘?o&%%‘ﬁ%%°3m ; oﬁf]l.@"t
di d ! he |ight-emtti ace. . 7. The

i ont g acheeelde B ARATES LRchaT o By GTHENSOP SO ORE, B e o2!
first risi ti i h . Y |

e o P e DAY E PSR L PO AR e L LA o
and space bet en&hhe second rising.sectign s and the o ticafL..rnent)(’f?res
decr eases® aSCHitECANEEs T oMEHERT G - 26685928 SoulEENhtFedse®

5o bt g oo acserdlpg be.o sl Ty dherel A ) il
formed on the optical member other than the diffuser plate, and
the light reflectance on the thus formed light reflecting portion
is controlled as appropriate. In addition, the numbers and kinds
of the diffuser piate and the optical sheet as optical members
can be changed as appropriate.

[0200] (29) The screen size, aspect ratio, and the like of
the liquid crystal display device can be changed as appropriate,
besides those in the foregecing embodiments.

[0201] (30) In the foregoing embodiments, the liquid crystal
panel and the chassis are placed in portrait orientation with the
shorte; side aligned to the vertical direction. Besides, the
invention also includes an arrangement where the liquid crystal
panel and the chassis are placed in portrait orientation with the
longer side aligned to the vertical direction.

[0202] (31) In the foregoing embodiments, TFTs are used as
a switching component of the ligquid crystal display device.
Besides, the invention is also applicable to other liquid crystal
display devices using a switching component other than TETs
(thin-film diodes (TFDs), for example). In addition, the
invention is also applicable to both ligquid crystal display

devices of color representation and liquid crystal display devices

of black and white representation.
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9. The lighting device according to claim?7 or 8, wherein the angle
between the first rising section and the bottomplate is an a

angl e, and the angle between the second rising section and thgﬂ)to&SSSBOWSG
optical nenber is an acute angle. 10. The lighting device according

to any ope208)cl ai ns( Bt anbshaiRh@igding embodifenfs] Sthe &%lqagd-%eﬂé&{u
is sloped such t hat the space between the first r|5|ng section and

the 0ptl&ﬁgpn@mvp@@r@aﬁﬁh@ﬂ&aﬁleléﬁfﬁé&f foomit he Li @hty $OUNGe o1 .

i ncreases; and t he angl e béetween irst rising sect|on an
the bottgmyphate dre 8AvELHLE amlﬂﬁ aarg:;blﬂt% noLE 4 estaﬁ’!ﬁa%}]d b qg}
rising section and thevoptl C%. menn be I's la substanti r%g Cl%gn (ej[?g

11. The Lighting, deyj geogcg9§§%£8u$gn@fy one of clains 3 to 10,

wherein the chassis has a rec ar shape in a plan view, and the

oo e EGa P! endS A0t PenOrBapbE B LhecahaRle, and Wedddion

source afranged reglon a Source non-arranged Tegion are

i gned f h 12. The lighting d
acoor i - TH Ry ARELECE of t‘lﬁgfﬁ 1B st nePRe Pt on e

has a Mhltelféggf% tolghsplay devices not including a tuner.

éXPLANAT ICN OF SYMEBOLS
[0205] 10: Liquid crystal display device (Display device)
11: Liquid crystal panel (Display panel)
12: Backlight unit (Lighting device)
14, 214, and 714: Chassis
ld4a, 214a, and 714a: Bottom plate
14b and 214b: Side plate
l4c: Recelving plate
14A: First end portion
148: Second end portion
14C: Central portiocon
15: Opticel member
17: Hot cathode tube (Light source)
20, 320, 420, and 620: Reflection sheet (Reflection member)
20a, 320a, 420a, and 620a: Bottom portion
20b, 320b, 420b, and 620b: Rising portion
20c¢: Extending portion
25, 325A, 325B, 425, and 625: First rising portion (Rising

porticn)
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13. The lighting device according to any one of clains 1 to 12,
wherein the reflection nmenber is a reflection sheet provided
separately fromthe chassis and placed in the chassis. 14. TH&0053SBOKSG
| i ghting device according to claim 13, wherein the reflection sheet

is made of fo d . The: | iLght kRg. i i | al.m .
or 14, furthera%é’or?gr%lﬁsfi ?\%gg’ ho d'dcc_;l\gi/%/:%!1 ﬁg?}bgsreé@é\kﬁ%r%g%%%% Bgr{?e?hgélrgl@g
reflection. sheet has a bottom portion along the bottomplate; and

t he hol ddown nmenber is arranged so as to cross the bottom portion and

at | east the fé'{:stTﬁle:sé n]gissecti on_,of thﬁ%.ri Si ng%c?ogli n, the hol ddown

menber havi ng a pressing sulrr}gacpeorptrle%nsi e Tomportion and at

momber oide. 5 RSt  DelAe SN ko any one of clal me
éLﬁet gOéLtS,Om\Agler |:?:Ogthiecarlefgheecetg opopsthieceél r}naesmbaerb)ot tom portion al ong

32: Light reflecting portion

32a: Dot

40: Holddown member

44: Pressing surf;ce

45: Support member

50: Cold cathode tube (Light source)

60: LED (Light source)

70: Bottom portion

71: Rising portion

72: First rising section {Rising portion)

73: Segond rising section {Rising portion)

320bA: Longer-side rising section (Rising portion)

320bB: Shorter-side rising section (Rising portion)

BP1l: Base end position (Base end position of first rising
section)

BP2: Base end position (Base end position of second rising
section)

DA: Light source overlapping area (Area overlapping light
source arranged region)

DN: Light source non-overlapping area (Area overlapping

light source non-arranged region)

EP1: Distal end (Distal end of first rising section)
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the chassis further includes a side plate and a receiving plate, the
side plate rising froman edge of the bottomplate toward the optica
menber, the receiving plate jutting outward froma distal endGayPOF3RROWSG
side plate; and the reflection sheet further includes an extending

portion &00053S extendi ng froma distal end of the second

ri sing secti 02‘35%1 oﬁjggi%eerpje%teﬂl nﬁ“p‘ll%‘fee at the distal end. 17. The

| i ghti ng devi accarding to a one of clainms 13 .to 16, further
conprising a gﬁ%pSVﬁjﬁéﬁagﬁ Ea§%8r¥??ifﬁr&@ﬁ%%sﬁﬁglﬁar%+%ﬁFfﬁ%ﬁ%%QRﬁnce
bottom plate side, the sug ort menber being arranﬁed bet ween t he
bot t om HiatER oh o 4PES T PEP HE=peR L1 Brinedea LiHa (f4hting devi ce
according to any one of clains 1 to 12, wherein the reflection nenber

is integrally ok WIH I THRRISS Teqipn The | | ghting device

according to claim18, wherein the chassis is nade of polycarbonate.
LN: Light source non-arranged regicn

NHW: Non-half-value width region (Area having light
reflectance Ra in a range expressed by inequality (1))}

TV: Television receiver

1

01: Angle (between first rising section and the bottomplate)

02: Angle (between second rising section the optical member)
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20. The lighting device according to any one of clains 1 to 1?,

wher ei n: the chassis has an area opposed to the optica

menber, the area including the |light source arranged region WP 3EBYSG
| ight source is disposed and the |ight source non-arranged region
where the |ight source is not disposedirms the optical nenber

i ncludes an area overlapping the |ight source arranged region and an
area overlapping the light source non-arranged region, at |east a
surface of the optical nenber opposed to the |ight source in the area

overlappi{ng the {4 ; ; rggﬁﬁg.g fon having light refl ectance
hi gher than that %?ﬂ%F%?gﬁﬁiégsur ace %?ﬁihe optical nenber opposed
to the light spourg + @RNPOS3SBONEG in the area overl apping the |ight
source non-arranget tegion; and t he base end of the second

900 SCCU1On | SpRLLATINACI0, TR % HELLR PR BLCR Pl e OB ER e
(1) (Fmﬁ§p§o£?%3%§?a+lf€%E'5&4%%&?% %%l%igh(ggspect to the light source,
the chassis storing the light socurce;
an optical member disposed on the light output side with
respect to the light scurce; ;nd
a reflection member disposed in the chassis, the reflection
member including a rising portion rising from a side close to the
bottom plate toward a side close to the optical member and being
configured to reflect light, the rising portion being formed to
rise stepwise and including at least a first rising section and
a second rising section, the first rising section including a base
end on the bottom plate, the second rising section including a
distal end reaching the optical member, the second rising section

and the optical member form an angle larger than an angle formed

by the first rising section and the bottom plate.

2. The lighting device according to ¢laim 1, wherein the distal
end of the first rising section of the rising portion and the base
end of the second rising section of the rising portion are connected

to each other.

3. The lighting device according to c¢laim 1 or 2, wherein:

the chassis has an area opposed to the optical member, the
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where Amax is a maxi numvalue of the light reflectance of the surface
of the optical nenber opposed to the light source, Rmn is a mninum
value of the light reflectance of the surface of the optical KORHSPBOFSG
opposed to the light source, and Ra is the light reflectance of the

area of Lpe, opLLeal AEMDER s 5n?le TRl LYNLLAGOOW0 AGRAI NG, O o

cl ai m 20, ereint dista position o iTSt rising sec

is arran .0..0ve rea.of the optical nenber havin
Tant TRt saranae TRt abE R Fa8Reat el et TRIR i e re

base end_posjti.on of the first, rising section is arranged so as to
overl ap %#Fa}% h%fs?%ﬁc%pf?c%?tn%ﬁ%%85%§0i%%dlight reflectance in a

range expresse i nequal it 2): (Rmax - Rmn)/2 + Rmn < .
Rbl nequal |ty () e R | S55HE | 1Y IO GHY e Stk BT
opti cal nqugg wi th which tfe base end of the first risinpg section
over | apstS 255PaRA| 1nt PR gl HEVT cRORECHr HP M T BP9 oheIBf el ai s 1
to 21, wherein: the chassis has an area opposed to the optical

menber, the area including at |least a first end section , a second

end section arran%gd opposite to the first end section , and a
centr al %ecti&we ighting device according tc claim 3, wherein:

the reflection member has a bottom portion disposed along
I
the bottom plate and at least partly located in the light source
arranged region; and

the first rising section rises fromthe bottomportion toward

the optical member.

5. The lighting device according to claim 4, wherein the base
end of the first rising section rising from the bottom portion

is located in the light source non-arranged region.

6. The lighting device according to claim 5, wherein the light
source has a light-emitting surface for emitting light, and the
bottomportion is disposed so as tobe opposed to the light-emitting

surface.

7. The lighting device according to any one of claims 3 to 6,
wherein the first rising section and the second rising section
are formed such that space between the first rising section and
the optical member and space between the second rising section

s and the optical member decreases as distances from the light

107



G200053SBOWSG bet ween the first end section and the second end

section , the central portion being a |ight source arranged regjion
where the light source is disposed, and the first end sectionggW@i?W@SG
second end section being |ight source non-arranged regi ons where the

| i ght soykGe-LsiROtdisposed; and the optical menber includes
an area overlapping the |light source arranged region and an area

overl apping the |ight source non-arranged region, at |east a surface

of the optical nmenber opposed to the light source in the area

overl appgng thg,l i @glttiﬁégﬁgv%éaﬁg?&é%% g&% Qf%{)ifrlﬂ% d: iw%'%t_r%rir%f Jéjﬁo%tﬁn%et

hi gher than that o st a surface he 0 C nmenbé ose
to the 1] 0 . ] a appLhg the light_source
non-arra%%%%n$eg%%§%6€3%#%e€$$g%$¥§%édgg%%%ga%%%?l|nga D ¢ %P%QZZ,

wherein the rising portion is arranged close to each of the first end
section and the second end section . 24.The lighting device according

t f ¢l ai Q to 23, wh in.the light reflect f at
| oact thb sur FHG 0 THEDETAE RERBR Dapb an A Thev) FortSot berhe

decr eases di stance fromthe ]ight source increases. 25.The ,
1 ght | ngF R CRE BT iy ot Siny™ GHENBIS < R P (igie Pottom plate is
an acute angle, and the angle between the second rising section

|
and the optical member is an acute angle.

10. The lighting device according to any one of claims 3 to 6,
wherein:

the first rising section is sloped such that the space
between the first rising section and the optical member decreases
as the distance from the light source increases; and

the angle between the first rising section and the bottom
plate is an acute angle, and the angle between the second rising

section and the optical member is a substantially right angle.

11. The lighting device according to any one of claims 3 to 10,
wherein the chassis has a rectangular shape in a plan view, and
the light source extends along a long side of the chassis, and
the light source arranged region and the light source non-arranged

region are aligned along a short side of the chassis.

12. The lighting device according to any one of claims 1 to 11,

wherein the reflection member has a white surface.
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24, wherein the surface of the optical nenber opposed to the Iight
source has a light reflecting portion configured to reflect %3&%

26. The |ighting device according to claim25, wherein the |igfg00053SBOWSG
&00053SBONSG refl ecting portion includes a | arge nunber of |ight
reflective dots arranged within the surface of the optical nenber
close to the |light source, each of the light reflective dots having a

b |1 d 3
iﬁesg?nzz %l msy ﬂ?é”l ?Zﬁ \%gregg?%cgh%g? %{ﬁggcg)rgg&: §§% fo%rl%:a og oe8"2,
b di t s 1 to
gg e. ere %ﬁ #ﬁgtkggégﬁﬁggﬁsﬂﬁﬁ&> h:%%tﬁogn¥%§ngl8 %%al provided

::gm'ggugp g@efccgd' Ond RS PO 0% 512 LOF 3,10, 20 08181 N the

14. The lighting device according to claim 13, wherein the
reflection sheet is made of foamed PET.
‘

15. The lighting device according to claim 13 or 14, further
comprising a hclddown member, wherein:

the reflection sheet has a bottom portion along the bottom
plate; and

the holddown member is arranged so as to cross the bottom
portion and at least the first rising section of the risingportion,
the holddown member having a pressing surface pressing the bottom
portionandeﬁ:leastthefirstrisingsectmnloftherisingportion

from the coptical member side.

lo. The lighting device according to any one of claims 13 to
15, wherein:

the reflection sheet has a bottom portion along the bottom
plate;

the chassis further includes a side plate and a receiving
plate, the side plate rising froman edge of the bottom plate toward
the optical member, the receiving plate jutting outward from a
distal end of the side plate; and

the reflection sheet further includes an extending portion
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30. A display device, conprising: the lighting device according to

any one of clainms 1 to 29; and a display panel configured to
provi de display using light fromthe lighting device. 31. Th&000535B0WSG
di spl ay device according to claim 30, wherein the display panel is a

liquid crystah;panglod nelding lhgui¢ enystal fgal ed; RetIeEn: &, Palfong
2. e di splay

of substrates. television receiver conprising

devi ce a€ﬁgrfgégﬁéfh§|8i§%§0a€rt§g“distal end.

17. The lighting device according to any one of claims 13 to
16, further comprising a support member supporting the rising
portion from the bottom plate side, the support member being
arranged between the bottom plate and the rising portion.

18. The lighting device according to anyFone of claims 1 to 12,
wherein the reflection member is integrally provided with the

chassis.

19. The lighting device according to claim 18, wherein the

chassis is made of polycarbonate.

20. The lighting device according to any one of claims 1 to 19,
wherein:

the chassis has an area opposed to the optical member, the
area including the light source arranged region where the light
source is disposed and the light source non-arranged region where
the light source is not disposed;

the optical member includes an area overlapping the light
source arranged region and an area overlapping the light source
non-arranged region, at least a surface of the optical member
opposed to the light source in the area overlapping the 1ight source
arranged region having light reflectance higher than that of at

least a surface of the optical member opposed to the light source

110



G200053SBOWSG

in the area overlapping the light source non-arranged region; and

the base end of the second rising section 1is arranged so
as tooverlap an area of the optical member having light reflectance
in a range expressed by inequality (1)

(Rmax — Rmin)/2 + Rmin > Ra ... Ineguality (1)
where Rmax 1s a maximum value of the light reflectance of the
surface of the optical member opposed to the light source, Rmin
is a minimum value of the light reflectance of the surface of the

|

optical member opposed to the light source, and Ra is the light

reflectance of the area cf the optical member.

21. The lighting device according toclaim 20, wherein thedistal
end position of the first rising section is arranged so as to
overlap an area of the optical member having light reflectance
in a range expressed by inequality (1), and the base end position
of the first rising section is arranged so as to overlap an area
of the optical member having light reflectance in a range expressed
by inequality (2):
{Rmax - Rmin)/2 + Rmin < Rb ... Inequality (2)

where Rb is the light reflectance of the area of the optical member

with which the base end of the first rising section overlaps.

22. The lighting device according to any one of claims 1 to 21,
wherein:

the chassis has an area opposed to the optical member, the
area including at least a first end section , a second end section

arranged opposite to the first end section , and a central section
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between the first end section and the second end section , the
central portion being a light source arranged region where the
light source is disposed, and the first end section and the second
end section being light source non-arranged regions where the
light source is not disposed; and

the optical member includes an area overlapping the light
source arranged region and an area overlapping the light source
non-arranged region, at least a surface of the optical member
opposedtothelightsourceintheareaoverlappingéhelightsource
arranged region having light reflectance higher than that of at

least a surface of the optical member opposed to the light source

in the area overlapping the light source non-arranged region.

23. The lighting device according to claim 22, wherein the rising
porticon is arranged close to each of the first end section and

the second end section

24, The lighting device according to any one of claims 20 to
23, wherein the light reflectance of at least the surface of the
optical member opposed to the light source decreases as a distance

from the light source increases.

25. The lighting device according to any one of claims 20 to
24, wherein the surface of the optical member opposed to the 1ight

source has a light reflecting portion configured to reflect 1light.

26. The lighting device according to claim 25, wherein the light
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reflecting portion includes a large number of light reflective
dots arranged within the surface of the optical member close to
the light source, each of the light reflective dots having a

substantially round shape.

27. The lighting device according to any one of claims 1 to 26,

wherein the light source is a hot cathode tube.

!
28. The lighting device according to any one of claims 1 to 26,

wherein the light source is a cold cathode tube.

29. The lighting device according to any one of claims 1 to 26,

wherein the light source is an LED.

30. A display device, comprising:
the lighting device according to any one of claims 1 to 29;

and
a display panel configured to provide display using light

from the lighting device.
31. The display device according to claim 30, wherein the display
panel is a liquid crystal panel including liquid crystal sealed

between a pair of substrates.

32. A television receiver comprising the display device

according to claim 30 or 31.
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