G200123SBONSG DESCRI PTI ON LI GHTI NG DEVI CE, DI SPLAY DEVI CE AND
TELEVI SI ON RECEI VER TECHNI CAL FI ELD [ 0001] The present i nveH®Joare3SBOWSG
relates to a lighting device, a display device and a tel evision
recei ver. BACKGROUND ART [0002]In recent years, display el enents of
i mage di spl ay devices such as tel E6PSRoATIENei vers have been in a
period of transition fromthe conventional cathode-ray tubes to flat
di spl ay deviéeSTU¥GNHEVEGE, dPSpPafRYePENERESANOUERLEY IGIPNqBEGEEVEST al
panel or a plasma display panel, enabling a decrease in thickness of
the image display device. Aliquid crystal display device requires a
backlight unit as a separate |ighting device because a liquid crystal
panel used in the display devi cBEOBEICADt FEBLD |ight by itself.
[ 0003] Pat ent Document 1 discloses a backlight unit provided

[COC1] The present invention relates to a lighting device,

a display device and a television receiver.

BACKGROUND ART

[0002] In recent years, display elements of image display
devices such as television receivers have been in a period of
transition from the conventional cathode-ray tubes to flat display
devices using flat display elements, such as a liquid crystal panel
or a plasma display panel, enabling a decrease in thickness of
the image display device. A liquid crystal display device
reqguires a backlight unit as a separate lighting device because
a liquid crystal panel used in the display device does not emiﬁ
Iight by itself.

[0003] Patent Document 1 discloses a backlight unit provided
with a light guide plate having a light entrance surface on a side
surface thereof; a light source facing the light entrance surface
of the light guide plate; and a frame in which the light guide
plate and the light source are disposed. In this backlight unit,
a support portion for regulating the movement of the light guide
plate toward the light source is integrally formed with the frame
at a position between the light source and the light guide plate.
Thus, the light entrance surface of the light guide plate is

regulated by the support portion as the light guide plate is
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with a light guide plate having a Iight entrance surface on a side
surface thereof; a light source facing the |ight entrance Swiacg®@nsc
the light guide plate; and a frane in which the light guide plate and
the light source are disposed. In this backlight unit, a support
portion foermably dHpapdd teweenehhe ofigle ddughte gukedeo phed e deowerated
the light source is integrally formed with the frane at a position

bet ween wpen | eghts souree hight herdém gitte guiglet pt@t ece Thitsy ¢mnpight
entrance surface of the light guide plate is regulated by the support
portion B&0@4ke |ighttaguerde pleatumens G200T23ESHBEAEG tUnerxnmling de X [Partded
toward the |light source due to heat generated upon em ssion of |ight
from t hePub pivta st dey . 200 exzdgd & [ 0004] Pat ent Docunent 1: Japanese
Unexam ned Patent Publication No. 2009-238567 [0005] Problemto be

Sol ved byoadw] | nventpireblem to bA ISghedsoyr eechbaar@ nith a plurality
of light sources arranged on a surface thereof nay be adopted so as

to provide the |1gHt sosie€s BsardURiith {%ﬁcﬂllﬂﬂ‘ﬂgiﬁf_ Fat enghPogiRRk s
1, when the backlight unit is provided with such a light source board

with a pltradddy oof al $@htasoues st 59588 485N «d B8 +b PHoSUY ¢8e
board is not regulated by the support portion. As a result, when heat

i's genergat uRAN-&d ssd on afid ghhcb&a%bh%d PG n$OBLeemeh® 1, when
exanple, the light source board nay be thérmally deforned, resulting

f
i n war pigie gac&hgahit%pt% itspgrbw@éd%aw%utaﬁaé g-hig\qg_egoabeé dfrd with

war ping or floating in the |Iight source board, I stance between

the |ight pi%li%fiﬂscy% HESPU 954 - gLk d&i%&ﬁ@d@ry P&frg,r eqld %Li%?l%?%gglrce

. e
thereby neking it “difficalt to maintai e optical desig
backl i ngoali"H bs not regulated bg 91% %E)r-EIEIIIZOﬁlPRE§§|\g ﬂe@\é@{[' %en
[ 0006] The present 1 nvehtion was nade 1’1 Vi ew of e foregoi ng
heat is generated upon emission of light from the light source,
for example, the light source board may be thermally deformed,
resulting in warping or floating of the light source board. When
there iswarping or floating in the light source board, the distance
between the light sources and the light guide plate may be greatly

changed, thereby making it difficult to maintain the optical

design of the backlight unit.

DISCLOSURE OF THE PRESENT INVENTION
[0006] The present invention wasmade in view of the foregoing
circumstances. An object of the present invention is to provide
a technology that makes it possible to maintain the optical design
of a lighting device provided with a light source board on which
a light source is disposed upon thermal expansion of a light guide
plate or thermal deformation of the light source board due to heat

generated upon emission of light from the light source, for example.
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ci rcunst ances. An object of the present invention is to provide a

technol ogy that makes it possible to maintain the optical @esgjgsdHowss
l'ighting device provided with a |ight source board on which a Iight

source is disposed upon thermal expansion of a |ight guide plate or
t her mal Aedoreatdoeot ahdald ghtessodr devboarndndie to heatidererdtsday
upon em ssion of light fromthe |ight source, for exanple.
&R00123SBOBG: Amatihelrl ngbgech =01 igheipy esentcd, needtd balesitoboprmadaierer
di spl ay device including such a lighting device, and a television
recei verinathdihggsscicha addssphaydeeitee. [ 0007] Means for Sol ving the
Probl em
T00C7] Means for Solving the Problem
A technology disclosed in the present specification relates
to a lighting device including a 1light source board; a 1ight source
disposed on a surface of the light source board; a light guide
plate configured to guide light from the light source; and a spacer
member configured to regulate a distance between the 1light source
board and the light guide plate.
[0008] According to the above 1ighting device, when the light
guide plate is subjected to thermal expansion, the distance
between the light source board and the light guide plate is
regulated by the spacer member. When the light source board is
subjected to thermal deformation, warping or floating of the light
source board is regulated by the spacer member. Thus, a constant
distance can be maintained between the light source and the light
guide plate even when heat is generated around the light socurce
upon emission of light from the 1ight source, for example.
Accordingly, the optical design of the lighting device can be
maintained.
[0009] The light guide plate may include a light entrance
surface on a side thereof, the light source board may face the
light entrance surface of the light guide plate, and the spacer
member may be in contact with the light entrance surface of the

light guide plate. According to this configuration, when the

light guide plate is subjected to thermal expansion, the light
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A technol ogy disclosed in the present specification relates to a

i ghting device including a |ight source board; a |light sSQiI@eI233BOWSG
di sposed on a surface of the |light source board; a light guide plate
configured to guide light fromthe |ight source; and a spacer nenber
confi guredt raneegulrdee e dicheanici hetnder ithe 1 $ ghuudedederhohred mamkr
the light guide plate. [0008] According to the above |ighting device,
when t hendnlght . gditdes pkatenssastbjest @t carhbembkirxpansddmetitden the
di stance between the |ight source board and the light guide plate is
regul at etli gyt tshrerrsrased tesieghtWhende hpel dtieght Asawrcd nbdgr, dths optical
subjected to thermal deformation, warping or floating of the Iight
sour ce bdasitgn sfridgulatediby ddwelspaearbamabet aifbdsyitth aogEtaaturacy.
di stance can be nmintai ned between the |light source and the I|ight

gui de pl @®ELEven whanhcheahces genpeatwsy ascoundcbheakt gl t 5ot «€ & Ut e
em ssion of light fromthe |ight source, for exanple. Accordingly,

the optical thesigghel sidwedd ghid ng. d@lct@@rdiﬁf%b@oW@hﬂbald&ﬁfflguratlon,
[0009] The I'ight guide plate may include a | t entrance surface on a

si de thes@afusd hehd |£Jétcei0bl{e€r@>e&0§%dlﬁa¥oﬁ@§§ttxb§tllﬂﬂlﬂé AMFBECRE the
surface of the light guide plate, and the spacer nenber nmay be in

contact WidgHt ke rid-0pbaeat nanes: r%'rofraﬁﬁon:lﬁQ%f eglat lgb'hgescm@é@ board

According to this conflguratlon when the light guide plate iIs

subj ect ghdip il RRANRIIBN b@ethbgbi h%@&%é%&% 8 ceq

surface of the light guide plate is regul at ed by the spacer

Thus, a we%agga@é%@ﬁ%rcanﬂ&s@ FBﬂ'sEﬁHtQﬁfél’\gagfbé Egn'wgr{a %}C]E'é'i%%d

and t he Il ght gui de p ate. Accordingly e opt desi

Ilght'nq) é&#tﬁanl {ragdmensﬂdvg]ﬁ{%g'ggﬁrggg £3cvy Jeoﬁgq%lcomﬁng%g

spacer may be n contact wt sou

boar d. 0 t,0 copf t nhe

' cont a0 e #ﬁ%led%%%?a & o i BETEE B PR it
floati ”91 dag: source board upon thermal defor matl on of the

| i ght sour ce aboar i“s regul ated by the spacer nenber. Thus, a

t ant t b t d_bet the Li th
Tont o BE T ac e, A ccoﬁaﬁ”ﬁé?y%@ e

devi ce can abe nmai nt ai e th hlg curacy. 0114 The spacer

oy have WGP BGH Cof CPFRedr Q8% parel GnY <ial g A anF COGH I Che

22n#:83a§t%‘pa8§h§g Oél;pg |IgRECgUIgggplgée1§Eﬁ?r%3%%fgﬂggyf%n’ the
coefficient of thermal expansion of the spacer member is smaller
than the coefficient of thermal expansion of the 1light guide plate.
Therefore, the distance between the light source board and the
light guide piate, and warping or floating of the light source
board can be effectively regulated by the spacer member.
[0012] The spacer member may include a surface facing the
light source board and parallel to the light source board.
According to this configuration, the spacer member and the light
source board are in surface to surface contact with each other.

Therefore, a large area of contact between the spacer member and

the light source board is obtained. Thus, warping or flecating
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coefficient of thermal expansion of the spacer nenber is snmaller than
-the coefficient of thermal expansion of the |ight guide pl@®miz3ispowss
Therefore, the distance between the |ight source board and the |ight
gui de plate, and warping or floating of the |ight source board can be
ef f ect i vef yheegighidlt equpyetivaxhaeeomehbertive DY reprhategaee i hammrarer
may include a surface facing the |ight source board and parallel to
the |i ghtemtorir ce board. According to this configuration, the spacer
menber and the |ight source board are in surface to surface contact
with each0@ther. Thdlef specea hamger anaa iofclowid acpobetadenip lprtion,
spacer menber and the |ight source board is obtained. Thus, warping

or fl oatamg tHE20061338BONEG paxft tidremaiyghtcsothed ilgbar dudda peate. When
effectively regul ated by the spacer nenber. [0013] The spacer nenber
may i ncliite spaee minethbieirpipot tioimtadd wildh pokent edhti gpupode tp Dt daRsome
face the light guide plate. Wen the spacer nenber is in contact with
the |ighif guedei gt ecidene @f thha idighyuideiglente onohherd L ghht godee
plate fromthe |ight source may be bl ocked by the spacer nenber,

resul tingy bd ke dddmbyonhel spadarkm@@bé ik Pnrésulhend |Jghtt1ﬁ=_U|fQﬁ“matlon
pl ate. According to the above configuration, the spacer nenber is in

cont act ¢ thgdhe pbir@hlongih %eotegﬁt\@tadételaeént etk dd 21 29 t-lo0hhe 3 ve
therefore, the area of contact between the spacer nenber and the

l'ight guidgier Rfatr i h deseeastd r MBMBertine: hRRGR AAF §8dh ¢hd hﬁgﬁi@rglﬁllde
portion that could be forned in the | i ght guide plate can

decr easgdh o ACGRTAI gl Yoo 1R QPEL SabodeshaN Qhgt Qﬁekb%kbngtﬂ%v'a‘%%ac%&

be nai ntained with high accuracy. [0014] The I'ight source’ may include

a pluralddy ofr e SOUNGES gfgt:setio%ﬁ@faa]ﬂoelthteoé@?% gghb ke 5 5

| i ght source board, and the acer nmenber nmay be en t he

ad] acentyJd ghle Spur ess VRO 2 Rldiralily g{g e soo oL sl sRgRed

parallel to eac ot her “6n t urce

dar k por é 98;:@%& R%r %ﬁ utlrt':l% %l?ace 8ede0<:f arbeecl I gatcc%%ldq%ﬁly,

pl at e, e si sur ace ween e adj acent

sources Accordl n 0 the a onfl urat| on, the rea aof .cant act
g des g:vt} neb

ah
betvveentt e gpacer d:h gw lbel% S with

Thus, the ran e, (area) of the dark portron that could be fornmed in
t he Irgr}fi g(?ur aCte can be decreased, and therefore, the optical

design qfy g0 "ght bRg devige San ke Bl nalned Wt rality of light
sources disposed parallel to each other on the light source board,
and the spacer member may be disposed between the adjacent light
sources. When a plurality of light sources is disposed parallel
to each other on the surface of the light source board, a dark
portion may be formed on the side surface of the light guide plate,
the side surface facing a surface between the adjacent light
sources. According to the above configuration, the area of
contact between the spacer member and the light guide plate is
decreased. Thus, the range (area) of the dark portion that could
be formed in the light guide plate can be decreased, and therefore,

the optical design of the lighting device can be maintained with
_5_



&00123SBOANSG hi gh accuracy. [0015] The spacer nmenber nmay include a
surface facing the light guide plate and parallel to the ldgiy SHgisc
pl ate. According to this configuration, since the spacer nenber iIs
contact with the surface of the light guide plate, a |arge area of

cont act hsghbbtatnedchet ween the spacer nenber and the |ight guide

pl ate. Thus, the distance between the |ight source board and the

i ght gul@elp] ate ca@thdepefdeachiandlar meguliatedd:day 4 e rsaeertawimerche
[ 0016] The lighting device may further include a retainer nenber

confi gurkiigho guetlai pl stfte kadgiatdield i gbtchsoli get and dehel dtght rgdiddRling
pl ate. The spacer nenber may be fixed to the retai ner nenber through

the |ighto sow €ecdyoRd glir Acte didtithde dHY Ssandd Gundd 0N, s [ tSRACEIith
menber can be stably di sposed between the |ight source board and the

light guimle e BRUShet heglt S§ge etueen thegki gbéawpr@&qm ds
and the light guide plate, and warping or floating of the Iight

sour ce hoawgh canpbewebhagld ggh&eg%@ﬂh@ﬁgn@xﬁehﬁé@@@%&d@%@ﬁ Thus,

[0017] The lighting device nmay further include a retainer

confi gur@gh tp Jafd baettde%stthtehﬁlbhghgoéeeeC@oaﬂﬂ&' grh;? dﬂémt g?:ﬁf dRiide

pl ate. The spacer nenber maybe di sposed only on a s ace of

retai ner, B Qqﬁtégﬂ%% 3} 1dght g%% 4 he

| i ght QUIde pﬁ%%e and |xedp%%the éﬂﬁéé%s I qﬁ%t QUI e plate may
i ncl ude 1 ght exi unf; e f er. d_thr

whi ch 1 r Prom t e T GRe Sa P oRre BaY i he ) Rt B Paney dher

surface n@ggeﬁhEBPEQﬁu%Esc'[cg%t%Qq aatp_]_%BB?_SEﬁe ﬁﬁé %P@e %Be ;I ©ddops

opposite to surface Toer
a surf acqu e M‘Stéet aflji]eersprr%m% ram% dbe fixed to the retainer member

through the light source board. According to this configuration,
the spacer member can be stably disposed between the light source
board and the light guide plate. Thus, the distance between the
light source board and the light guide plate, and warping or
floating of the light source board can be effectively regulated
by the spacer member.

[0017] The lighting device may further include a retainer
member configured to retain at least the light source and the light
guide plate. The spacer member may be disposed only on a surface
of the retainer member positioned between the light source board
and the light guide plate and fixed to the chassis. The light
guide plate may include a light exit surface on a plate surface
thereof and through which light from the light source entered via
the light entrance surface exits to the outside, and an opposite
surface on a side opposite to the light exit surface. The spacer

memper may be fixed to a surface cof the retainer member on a side
_6_



&200123SBONSG of the light exit surface with respect to the |ight
source. The spacer nmenber may be fixed to a surface of theaet@Iouse
menber closer to the opposite surface opposite to the |ight source.
According to these configurations, the spacer nmenber can be stably

di sposedobetiviedn atie ekiighsusbaceew boarnk sgrttt ke Ithghliight deoptat e. The
Thus, the distance between the |ight source board and the Iight guide
pl at e, asaoar piegber hapate ngi-ofd tthe 4 ightfasourae heand: teadmdre member
effectively regul ated by the spacer nenber. A plurality of |ight

sour ces chrmsde tonthruopglop idies posethaen dgywosind ace ofet heghicgldource.
source board because the spacer nenber is not disposed on the surface
of the |lAghtrsoug ce hoasa coh@@yBlrhe ohisght hs e rmymiber @an be stably
light-emtting diode. According to this configuration, |ong operating
life of diwpdighbestukae:can ibetobbartebaddl Law {1onen gBeNGugRs ipqrate.
can be achieved. [0019] The light-emtting diode may be a blue |ight
em ttingrialeneiie coaitechod bl tacphospBOI i Yht hs@lir 8811564 £ HRAK H 18 ght
yellow region so as to emt white light. The light-emtting di ode ray

be a bl ugidghiiand t tdmg & QY Hoatied tidd o %Qﬂ%tws%r%@ $220%
peaks in green and red regions so as to emt white light. The

l'i ght-emdd igg e@'f%@%lm}/b%e%u@%%%d bghtnempitog fbenent %O%tl%@awltth
a phosphor with an em ssion peak in a green region and conbi ned w

a red light) ;e tslomlecelseeem béocaﬁtmueﬁgiyv@iéﬁoéé in e surfac

light-emtting diode may be a blue light emtting el enent conbine

with a %ﬁeerillgﬁ]zhgoegtetbagralbeé%ms@%e ad b ﬂgabsmw& alleg%@fed

so as to emt ite According to t se configurations

general | tcm%e ch that illum nat| on

l'i ght vvi(%hac\éﬁ)stanta%% 'y uni olﬁfﬂ%%oog%%smbol or tone can be

obt ai ned. 20] The L ight, t i be a Ie | i,ght

emtti ng[oqlqﬁent con{L)‘l ngi (ﬁnﬂlt Ebﬂg %%3? ntth% I?l(ﬁl% I%g dg ge

may be | .t r.avi Iet ht mttln nment coated vvlt a hor

i emedta R et 0 e gndf?aa WA e %ﬁ'ﬁ%e” 19nt

i ght. Accordi ng to th ations ﬂener ¥ averaged col or
n her be

tone car be Gbrarded 2 &caﬁr} afmg {%“?npr%ﬁ off° F&WP achieved.

subst anticaly uni Form.cpl ar, tene. cAn, B8 O ALDSS o RS2 YIRS Ligtiin
element coated with a phosphor with an emission peak in a yellow
region so as to emit white light. The light-emitting diode may
be a blue light emitting element coated with a phosphor with
emission peaks in green and red regions so as to emit white light.
The light-emitting diode may be & blue light emitting element
coated with a phosphor with an emission peak in a green region
and combined with a red 1ight emitting element so as to emit white
Light. The light-emitting diode may be a blue light emitting
element combined with a green light emitting element and a red
light emitting element so as to emit white light. According to

these configurations, a generally averaged color tone can be

obtained such that illumination light with substantially uniform
- 7 -



di ssipating plate disposed on a back surface side of the |ight

source. According to this configuration, heat generated a@yﬁU%?§§§OWSG
| i ght source can be effectively dissipated to the outside of the

| ighting device by the heat dissipating plate. Thus, the anmount of
heat trapshdrtedntocahebéightaguede pl ate can be decreased, and

t herefore, thermal expansion of the |ight guide plate or thernal

def or mat [@020@F t he [Tighlligbureeihodnd caodbendeeeeased t{HP22] Fha ight
t echnol ogi esdi scl osed in the present specification may be a display
devi ce ienlitidimg @l shept ayormianedd di Siph ay i wigo Hyhott | | iz ilgrghterfifaming
the lighting device. A novel and useful display device may include
the di sphbydpane) s £n ity ad kst ali granedmiusi gy |d1GchCrasst@la with
Anovel and useful television receiver may include the display device.

Accor di ng grndpiahove énsplsabrdeviake andpihe, tgi:@éﬁ;si DR MEERI MTas R0
| arge area display region can be realized. [0023] Advant ageous Effect

of the lgventihmeRe 1ight. AeUHidiGd eottiedeehnelgaires idhac! 9sd didigy
the present specification, the optical design of "a lighting device

i ncl udi ngye AU 23SBMEGHR Lighe %%%ﬁ%e@??%ﬁ%%hiclq '|AMO§QH5%%

i s di sposed can be mmintained even en a t guide plate is

subj ect ek b 4 NGBl AXPANS QMY o 4] SNt SANTCS, BEATGL 5 Supl ect ed

to thermal deformation eat generated upon em ssion 0 i ght

from the g ght soureg. BR & RN OF THE DRAW NGR b 09241 F1 G .1
ew ol a evi g

is an expl oded perspective vi te ion
dissipeting plate disposed on a back surface side of the light

source. According to this configuration, heat generated around
the light source can be effectively dissipated to the cutside of
the lighting device by the heat dissipating plate. Thus, the
amount of heat transmitted to the light guide plate can be decreased,
and therefore, thermal expansion of the light guide plate or
thermal deformation of the light scurce board can be decreased.
[0022] The technologies disclosed in the present
specification may be a display device including a display panel
displaying by utilizing light from the lighting device. A novel
and useful display device may include the display panel as a 1liquid
crystal panel using liquid crystal. A novel anduseful television
receiver may include the display device. According to the above
display device and the television receiver, a large area display
region can be realized.
[0023] Advantageous Effect of the Inventicn

According to the technologies disclosed in the present

specification, the optical design of a lighting device including
_8_



receiver TV according to a first enbodi nent; FIG 2 is an

expl oded perspective view of a liquid crystal display deV'@zQ)OhOABSBOWSG
FIG 3 is a horizontal cross section view of the liquid crystal

di spl ay devi ce 10; FIG 4 is an enlarged cross section view of
the |iquidlglysteduntiesderder eait® ardupbtasspacer isedbero28i can be
FIG 5 is an enlarged cross section viewof a liquid crystal display
devi ce Ifaanouimed sspacethareabbi g0 @cods dilng < dsassk¢endeénbodiantsl
FIG 6 is an enlarged cross section view of a liquid crystal display
devi ce léxmaosiwh acspader Ibgiber s40raecordirdg 10 subhette@nbodivmiral
FIG 7 is an enlarged cross section viewof a liquid crystal display
devi ce 1dk 2o én SPACED HEeabeyerkl AeDnPgbAGh s & W i gRB O s the
FIG 8 is an enlarged cross section view of a liquid crystal display
devi ce 10 @tounsispacer nmenbers 60 and 70 according to a fifth

enbodi nent; G200123SBONSG FIG 9 is an enlarged cross section
view of a liquid crystal display device 10 around a spacer nenber 80
according to a sixth enbodi nent; and

BRIEF DESCRIPTION OF THE DRAWINGS
[(0024] FIG. 1 is an exploded perspective view of a television
receiver TV according to a first embodiment;

FIG. 2 is an exploded perspective view of a liquid crystal
display device 10;

FIG. 3 is a horizontal cross section view of the liquid
crystal display device 10;

FIG. 4isanenlargedcross section view of the liquidcrystal
display device 10 around a spacer member 20;

FIG. 5 is an enlarged cross section view of a liquid crystal
display device 10 around a spacer member 20 according to a second
embodiment;

FIG. 6 is an enlarged cross section view of a liquid crystal
display device 10 around a spacer member 40 according to a third
embodiment;

FIG. 7 is an enlarged cross section view of a liquid crystal
display device 10 around a spacer member 50 according to a fourth
embodiment;

FIG. 8 is an enlarged cross section view of a liguid crystal
display device 10 around spacer members 60 and 70 according to

a fifth embodiment;



FIG 10 is an enlarged cross section view of a liquid crystal display
device 10 around a spacer nenber 90 according to a seventhogg1233R0WSG
enbodi nent. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0025] <Fi r st
enbodi nment > Wth reference to the draw ngs, an enbodi nent will
be descri bed. F¥:ss@nes par eslefrgehecdoswisegsicanvienxd$a alyuaddicsysred
a Z-axis areshown, where the directions of the axes are conmopn anong

t he drawihgsladhiEeM-axil® dirpecti answareesponds: 80 aceertiagl to a sixth
direction and the X-axis direction corresponds to a horizontal

di rect i cambdéfmesencesndo "top” and "bottont will be with respect to
the vertical direction unless otherw se noted. [0026] FIG 1 is an
expl oded perspemt.i ve M8 aw @il fr d@l @roSisose £ €LEh WekwlyYr aCToHdi A Hydta 1
first enmbodinment. As illustrated in FIG 1, the television receiver

TV incl ustespBa idgwiideCt ytrdlurt spspyceleWeeel0g 0 fai rainty Back seventhn
cabinets Ca and Cb sandwi ching the Iiquid crystal display device 10

t her ebetasgetyimepower source P, a tuner T, and a stand S. [0027] FI G
2 is an expl oded perspective view of the liquid crystal display
device 10. The upper side and |lower side of FIG 2 correspond to a
"front side" and a "back side", respectively. As illustrated in FIG

2, the liquid cryst@@w@ew@wmﬁ%%e%%@émm ong square
shape and includes a liquid crystal - 10 - &00123SBONSG panel 12 as

a di spl ayppanel and . g;ibacklightiuait s34 as an external |ight source,
whi ch a?%o I ntegrally rlle 3 a flrarrfet shaped bezel 14 and the |ike.

With reference to the drawings, an embodiment will be
described. In some parts of the drawings, an X-axis, a Y-axis,
and a Z-axis are shown, where the directions of the axes are common
among the drawings. The Y-axis direction corresponds to a
vertical direction and the X-axis direction corresponds to a
horizontal direction. References to "top" and "bottom" will be
with respect to the vertical direction unless otherwise noted.
[0026] FIG. 1 is an exploded perspective view of a television
receiver TV according to a first embodiment. As illustrated in
FIG. 1, the television receiver TV includes a liquid crystal
display device 10, front and back cabinets Ca and Cb sandwiching
the liquid crystal display device 10 therebetween, a power source
P, a tuner T, and a stand S.

[0027] FIG. 2 is an exploded perspective view of the liquid
crystal display device 10. The upper side and lower side of FIG.
2 correspond to a "front side" and a "back side", respectively.
As illustrated in FIG. 2, the liquid crystal display device 10

has a generally oblong square shape and includes a liquid crystal
_10_



[0028] As illustrated in FIG 2, the liquid crystal panel 12 of the
liquid crystal display device 10 has a rect angul ar Shape'dhdﬂfyBSBowse
view, with a long side direction corresponding to the horizontal
direction (X-axis direction) and a short side direction correspondi ng
to the veanétall disrectiisgn gyypaxied andecbieoi)ighheuhiquideasrystatternal
panel 12 includes a pair of transparent (highly light transm ssive)

gl ass subsghatesuafd, xéd dlo agac A naklhen 14yt headpbedet Branaesh gog] beAd1
a liquid crystal layer (not illustrated) enclosed between the gl ass
substrates.afd ome yliass substrate, switching el enents (such as TFTs)
connected to source wiring and gate wiring which are orthogonally

di sposedjo@2xel el eqly adas:saatect et trad.he swHechiirg: i@ eiHts1 Pithel
an alignnment filmand the |like are provided. On the other glass

substratez cgot B fiddie! sriyRebUdiNgo LAY AeSRE 1 ONSa Ph Redf8MJu1Sr shape
(green), and B (blue) disposed in a predeterm ned arrangenent,

counter giegtL9desewandian al ngpgeat ¢k bmr@e@lbhecblrkf%s%%d%%wt%ecthe
The source wiring, the gate wiring, and the counter el ectrodes may be

suppl i edy W oA tE0e i ¢aka; eh M@I&ﬁt@d&?@t:t%ﬁ'agﬂﬁt%ﬁoq& Qtéelﬁw&&l%

image froma drive circuit board is not illustrated.
out si de fgggb L
iIIustré?id) |slg%§%2§§gkﬂ 00 N%%?Eﬁﬁﬁgﬁﬁggk%ﬁ %%Egﬁﬁtﬁ% The

descri bed, %@ i) pstaated dn 1'3 C:tn{%c%éke Dackli gf r%e,g%f ”cC' g‘?ﬁlﬁ?

backllght ssi s (retainer member an optica

frame ;t_mt (rra%t %%rl ?L':a slgugg%rg"é%él 5993{;%&‘&?3'3 B; e(ﬁ intth

substantl W th an op enln F Ont

out put gedéggrﬁﬁggdé% dsw&th%?h?q%rﬁqg s@gpﬁa 12)hngggckl EC%Eed

menber I'Spose 0 cover en ng

EE?fELﬁae%eTQS% T A 0E 787°Pn PR DAERPT g™ GG iaes%zss%ga%ga%ef
o oo it LR PLOte o 330 g B U e LS 28 e
ot put g%‘ﬁﬁ“av?%@q?’%gﬁ‘cfé’ﬁtﬁe' SFaravesa LVaneppeda bégél,%'s “eiecpapges

of LED units 26 nd o ured to guide the I| ht output fromthe LED
i s 2GS BRART S I s e 2BpErLe AR & LPg 3PS
pl aced on the front S|de of the Ilght U|de pl ate 28. Accordin

the preddiftitkbsdicRitvite bz&BkFP@t‘PttW gleats Babst rafe  sertar %éaters
edge light type (side light type) in which the Iight guide plate 28
and t he 15t U@{;H I 18 EO0F sphs8d (iLeredi & eldramider am@ Bi qhige)
crystal panel 12, mnth the LED units 26 as the light source di sposed
at the SiE®OSRE pBra PGiIRsiede THE S ghEagarBEnpl at@UPER T [[0G3T)rAses, and

backl i ght chassis 32, which may be nmade of a netal
an alignment film and the like are provided. The source wiring,

the gate wiring, and the counter electrodes may be supplied with
image data or various control signals for displaying an image from
a drive circuit board, which is not illustrated. ©n the outside
of each of the glass substrates, a polarizing plate (not
illustrated) is disposed.

[0029] Next, the backlight unit 34 will be described. As
illustrated in FIG. 2, the backlight unit 34 includes a backlight

chassis (retainer member) 32, an optical member 18, and a frame
_ 11 —_



such as an alum num material, includes a bottom plate 32a having a
rectangul ar shape in plan view, and side plates 32b and 322001891 IHBOWSG
fromthe outer ends of the bottomplate 32a on both | ong sides

t hereof and both short sides thereof, respectively, toward the front
si de. Thérdbiinar plmeebaPh hhs- a | i sitkekdiirgdtt | ahassrresphdibes t &
the horizontal direction (X-axis direction) and a short side

di rect i opukdtarspahty Ngexolibhe siezpé celthligectpening Ioh -the front side
&R00123SBOMSG  (Y-axis direction). In the backlight chassis 32, a
space befegnt tthepdi £idé; HHR snidescR6 hgr dvided diestsplapentdrlhpusiTige
the Iight guide plate 28. On the back side of the bottomplate 32a, a
power supptical moambebddr d =f ol spupeldyisngael ect cocepovies dmpernivey LKHD the
units 26 nmay be nounted. A plurality of first nmounting holes 32HL is
fornmed thaokpiglihecsideipl abes 3Rb. fhaalk MBUMdNga holem82khaps bonmead
in an area overlapping a part of the correspondi ng spacer nenber 20.

[ 0031] Thetl axpd$ edhls oneedrier sulBrduned weesowe thd T usebepl B8 & IBatBdGadklight
optical sheet 18b. The optical sheet 18b is di sposed on the diffuser
pl ate 18shaseh 4 il Udepad rdiff user (shgat, ERit €D8gSHESde) AiEs 26 and a
reflection type polarizing plate stacked successively fromthe side

of the difdusesuphatgrdBa. 2dhgrephbaakasheehe 180ihagst hepf UAGkis0D gOf; 5
maki ng tthe |ight output fromthe LED units 26 and transmtted through
the di ffaisgioqddtdh k8 i@ Plangy dd e vl drerastalzpapelhota
is installed on the upper surface side of the optical sheet 18b.

Thus, t 3 sheelo i i i ffuserf: :
18a andmﬁﬁgp%%g%%d cryé%%fggéﬁgﬁh'z. [%%§%¥E%ﬁékﬁéﬂghnF§% %%£$ﬁ?%&g§

LED b ; ' i -Whi
oands, 4o Fadeq 95,8 L8HdE J@ﬁ‘<¥!p%g_\£?at?§ ig i‘%érzgsifﬂ:ﬁrg%o%l LG

LED i ght sources 22 configured to em't t an spacer

nmb -@ ] I N ' .
menber & 30907 0o Socet bat bt A°pTurar i Ty SF PPl Ghe Saun e g1
if ' l.s. 4 Eh Pap i.b [
Getal| | RS ERS dFanc NeCOBE RERY PSR el THE B o BB ATELT

26, 26 y, be attached the oute nd.portians 32b of_ thg backligh
chassi s eonofhtégiaoﬁglgsi%degsmtcﬁeer %‘?Jg%i ggs'cré"’\ﬁscoé:ﬁ%ntghet? i E}ée \Iﬁirfeﬁ'%ptc
13 - G%%&%%?SBOMSG

iment, the backlight unit 34 is of the so-called edge light
type (side light type) in which the light guide plate 28 and the
optical member 18 are disposed immediately under the ligquid
crystal panel 12, with the LED units 26 as the 1light source disposed
at the side end portions of the light guide plate 28.
[0030] The backlight chassis 32, which may be made of a metal
such as an aluminum material, includes a bottom plate 32a having
a rectangular shape in plan view, and side plates 32b and 32c rising
from the outer ends of the bottom plate 32a on both long sides
thereof and both short sides thereof, respectively, toward the
front side. The bottom plate 32z has a long side direction

corresponding to the horizontal direction (X-axis direction) and

a short side direction corresponding to the vertical direction
- 12 -



the LED |ight sources 22 and the spacer nenbers 20 of one LED unit 26
facing those of the other LED unit 26. A plurality of throeughiheigsuss
24H comuni cated with the plurality of first nounting holes 32HL
formed in the backlight chassis 32 is forned through the LED boards
24 at posYtarnhs cvwerdtapgpilng Wntthe begiludlt tigasbifiidt anppate igetween
hol es 321-1. [0033] The LED light sources 22 nmay be configured to emt
white |igi daircodt LA enbt e d pghtideist thag el emertr wotibiagphiesgherht
havi ng an em ssion peak in a yellow region. The LED |light sources 22
may be confdgurledd as8em on whid Bakbkghtddy fceati ng: olgledd ght, a power
emtting element with a phosphor having em ssion peaks in green and
red regionsplyhe dbDd bghtd s e8pp22i AB)e a-1coind bgweed:d @ hen.tp W ites
light by coating a blue Iight emtting elenent with a phosphor having
an en ssg@mdiedle ndumt@EENArg0i08120d €0MPi At Ntd e aledidtzznl is
emtting element with a red light emtting elenent. The LED |i ght
sources Z2rm@y e-AH it ed de0p8RicksWibbe | E gl Ry condd nidig ahfug s
light emtting elenent, a green light emtting elenment, and a red
i ght  enidtidlg 6] aREAteak: i ght SOW LSS —
configured to eni? mﬁ%?% ??%ﬁfgﬁﬁiﬂféfgﬁékaﬁ@u?§€§5io|é%ﬁ??g%FP%pacer
em tting,ghenenigw th a phosphor having emi ssion peaks in bl ue,
green, and red. %0034]The | ight guide plate 28 is a rectangul ar
pl ate-1i nber i-ch f i i - ﬁﬂ§ﬁi ive
(highly réﬁ?parenr?%%eggﬁ¥cggcﬁ8§§egc%§I?%g?%%?%f92%t$q ustf%té’ ﬁga
FIG 2, ' .quij-d | at 8 i i b .ual |
rE%a{#ni%?)tStl%,l EhRied %8%.. ’fﬁi%t@@fg 1 &%é{%gh%kbeis%;é O aédeon

opposed with amin p surface exi
282) 1 a5k 08, L E. Fhel, 390, 008 SiEage LOBRON L2 B35,
Cor 1 act (515 enogt 45 PEF ot 424 TRENA B TPer [ SeETor e 3 Hadron
N P e LN B
Sur  aced SabGE  FReT PEHEGLGE BLACE 2B-ana Wtherhevt BOcHE: iy and
T e L R RS I e
surface side thereof. [0035]FI G, 3.is a_horizontal cross section view
of the |:|11($Llﬁldi crystal panel 12 is installed on the upper surface side
of the optical sheet 18b. Thus, the optical sheet 18b is disposed
between the diffuser plate 18a and the liquid crystal panel 12,
[0032] The LED units 26 include LED boards 24 made of a resin
and having a rectangular shape on which LED light sources 22
configured to emit white light and the spacer members 20 are
disposed parallel to each other in line. The spacer members 20
are disposed between a plurality of LED light sources 22 at uniform
intervals. The spacer members 20 will be described indetail later
with reference to other drawings. The pair of LED units 26, 26

may be attached to the outer end portions 32b of the backlight

chassis 32 on the long sides thereof via screws and the like, with
- 13 -



crystal display device 10. The horizontal cross section view of FIG

3 illustrates a cross sectional structure of the Iiquid crystnalzzseonss
di splay device 10 in a cross section taken in an Y-Z plane passing

t he spacer nmenbers 20. As illustrated in FIG 3, the LED boards 24
and the thgMHEQlidbtpsaneces % endetlad rsgd deat wemhetrhe2§ rgfireneGLEBMN t
t he backlight chassis 32. The spacer nenbers 20 are di sposed between
t he LED bodradsird tapdet hé thghtthgui d8Dphate 28. Fhplghahdty of through
illustrated in FIG 3, the spacer nenbers 20 may incl ude penetrating
porti onsh@bnet2ddt cogmtihi oaghdtwiec H EDebpan dsl 24y and £t e thackht Oid holes
chassis 32. On the light exit surface 28a of the light guide plate

28, a pligrl ifornmedd seatherrdaukldofts: 36adke spBovided rmbliiet seatiyRriig LED
dots 36 have the function of scattering the light output fromthe
l'ight guiskerdd ate 28 damaribrider vl Ffasemphate 8 {10038]if\Go M fiis st
an enl arged cross section view of a portion of the horizontal cross
secti on nvhewt dfg G es3 arpund the spacer - 15 - G200123SBONGG
menbers 20. The spacer nenbers 20 are formed of a material (such as a

netal ) heigwg a coefrhiccirgmt 19fyhhi ReALcR%¥PANSHAR $ABISIFihaR—@ o emit
coefficient of |linear expansion of the |ight guide plate 28. The

spacer Rp{Hes §l§fé1t ¥ecsonihguned,d ?1Pﬁtférﬁ<ﬁ§l: ey éfﬂemQﬁe wﬂt@m p%%@%%

32. For exanple; as’illustrated in FIG 4, the spacer

i ncl ude 2 poidbactkd Ps A Lo 2983 &;@19@%%@4,%& PafHd EDZP%] oprses

penetrating portion 20c, and a | oc |ng portion 20 The pol

portion 2205 .hage c§99%gélkeah@<99e (ﬁe the ﬁEgh%Tﬁgaﬁéé{'%@ﬂl'u%hglg

entrance surface o ht gui ate ase at e

200 has g plate %ﬁ%&%nacn&tﬁ% A 5ﬁ8§5909%5v 468 Sod [%Dene Pl

24. The penetrating portio as an aX|a

t hr ough b d th
I oush ol o5 24k Loy e e Lo gcfdfce%“&y RIS
h The Jocki t 50d

penotr abilg pORio0n 0 2 8 i na’ smatéﬁ@g 536Gt Hath
backlight chassis 32.. The s acer menber.s. 20 are fixed, t .
backl i of PERSEEPE BTy tcnidh attiy ot B B0 s AN CPBRkAGS

Gui de_p i?dbkge%qr%ama?%ﬁ%tye FERGAER Hofibt 2956 St HLFAPBrRE

a const ﬁ#ﬁ} |s nalntal ed between the LED |ight sources 22
e

and t he ‘i p§8P§C§§ 0837] ?hEOPéPQVF§ﬁoﬁ°r§@élvepl?? light
accordin% to the resent enbodi nent has been described in detail. In
the backVi GHELHRT I SubdPethteFBYEEBA ¢EBENer 2TU 8RR dridiigemstEhag

present enbodi nent, the spacer nenbers 20 di sposed on the surface of
t he LEDCHERERS r2ANA ST 88nt =it e @MW £ AN SNGHE - eMUrAded sthe ddd bight

the Iight guide plate 28. Thus, when the |ight guide Elate 28 - 16 -
G200123SBOMEES 22 may be configured to emlt white light by coating an

ultraviolet light emitting element with a phosphor having emission
peaks in blue, green, and red.

[0034] The light guide plate 28 is a rectangular plate-like
member which may be made of a highly light transmissive (highly
transparent) resin, such as acrylic resin. As illustrated in FIG.
2, the light guide plate 28 is disposed between the mutually opposed
LED units 26, with a main plate surface (light exit surface 28a)

facing the diffuser plate 18a. On a surface (opposite surface
- 14 -



is subjected to thermal expansion, the distance D1 between the LED
boards 24 and the light guide plate 28 is regul ated by theSRACRIsROWSG
menbers 20. Further, when the LED boards 24 are subjected to thernal
deformati on, warping or floating of the LED boards 24 is regul ated by
t he spacefcherfbelrs 12@htAgebddinigite 28 ventivheridweapposigener ahedsurface
around the LED |ight sources 22 due to the em ssion of |light fromthe
LED | i ghtasbuy celse 2@} ffoseexphpte, 18agonstlaghtdiretfarce ican sheet 30 is
mai nt ai ned between the LED |ight sources 22 and the |ight guide plate
28, and phevidede, The opghtalkedésicgnonl shretbadklhght tHai fudétcan ke
mai nt ai ned with high accuracy. [0038] According to the foregoing

enbodi merd £ Tdret Dopffdaiizeyt 1akyhicl Aeam ex@anisjion gefi dchglapaces weibens o
20 is smaller than the coefficient of |inear expansion of the |ight
gui de pl@ie 12&htThus det beagpage mebes 120 1hawe arbat enofrthei®s 26
expansion smaller than a rate of thermal expansion of the |ight guide
pl ate 28edAarsd di nghdent herdisti@nseqbetpiaen télﬁrﬁaf&@oawﬁh% G ahhe
| ight guide plate 28, and warping or floating of the LED boards 24

can be efifeeddaeipyiegel ahed iyhit BoisRagesc8BPerst 80tput via the main
[ 0039] According to the foregoing énbodi ment, the spacer nenbers 20

i ncl ude gihe dass Rl §aRANY @R2AREACLRYLT hee Lf@a,b%{)cﬂsc $dQMRE he

paral |l el such that the spacer nmenbers 20 and the LED boards 24 make a

surface 1tiQu s fc@c%t%qn%a%%telwlbh cgﬁcﬂeoiﬁg%%igbé’g’wftﬂ aflﬂ.f} lﬁ%%?tb(}fro a

contact is obtained between the spacer ers 20 and t oar ds

24. Accudisngd Vor (o1 Yo Ko T LM ing of the LED lI'ight source 22 can
be effectivel yrregu atle by t egjags'pacer menbers 20. [0040] According to

e LRI STtk (e SRS N VR P s
D oLe, ALLE A0S A AN il U 2L ke, LIS o
cont at geeo] ALIALY L 18, 87888 Sy I BT ML D 5940
ol o 11 0PL Bl desLon oy b backlLONL pILL 84,50 B 3 0t o 1ed
LED lig%%ssing the spacer members 20. As illustrated in FIG. 3, the LED
boards 24 and the light guide plate 28 are retained between the
frame 16 and the backlight chassis 32. The spacer members 20 are
disposed between the LED boards 24 and the light guide plate 28.
Though not illustrated in FIG. 3, the spacer members 20 may include
penetrating portions penetrating through the LED boards 24 and
the backlight chassis 32. On the light exit surface 28a of the
light guide plate 28, a plurality of scattering dots 36 are provided.
The scattering dots 36 have the function of scattering the light
output from the light guide plate 28 toward the diffuser plate
18a.

[0036] FIiG. 4 is an enlarged cross secticon view of a portion

of the horizontal cross section view of FIG. 3 around the spacer
_15..



sources 22 are disposed parallel to each other on the LED boards 24,
and the spacer nenbers 20 are di sposed between adjacent LERddgidseowsc
sources 22. Thus, the range (area) of a dark portion that could be
formed in the Iight guide plate 28 can be decreased, and therefore,

t he optikanbeesign offhehepbaek|netrermidl 34echormed mdi atarhediad t teuch
hi gh accuracy. [0042] According to the foregoing enbodi nent, the LED
boards 2as andethe )| hghingu deeplifare e28 af € ihmesedxipantshenbapkllghtthan
chassis 32, and the spacer nenbers 20 are fixed to the backlight
chassi s 832cadf Dughen heo £ ED emar dsx@dn s idwsyf tites sipagder greinbernsl 40
be stably di sposed between the LED boards 24 and the |ight guide

pl at e 28ThdAcgaraimgkypetrise? di stanoe Myuretiveerbd e dddDt boal € a2k lainth t
the light guide plate 28, and warping or floating of the LED boards
24 can beshaddecti¥el Faregdaatrad: by d hd ISpacertaenPerrsi20.4, the spacer
[ 0043] <Second enbodi nent > FIG 5 is an enlarged cross section

vi ew of reertigekd i2ghindDille 3 paiated SPAGRr UIRIFDLEDS, 20 baeeop UaHg ddrtdon
second enbodi ment. The second enbodi nent differs fromthe first

enbodi mexdb i s thate e ingdl $ort iG200D2ISBMES backihghbowpién3dod. The

i ncludes a heat dissipating plate 38. In other respects, the second

enbodi MggHi dSeSitAbl Grt Lor PR hi st esRodl MBRELeTRUSK tHaM i Blcontacting
constituent nenbers ,are designated with the sane reference signs and

the desoaﬂ@tlii%ﬁtoéntbgh&e%wﬁ&@é & eper @i@@@agﬁ% ehfect owi | IThe pase

omtted. [0044]In the backlight unit 34 acCording to the second
plate portion 20b has a plate shape and is disposed on a surface
of the LED boards 24. The penetrating portion 20c has an axial
shape and penetrates the through holes 24H formed in the LED boards
24 and the first mounting holes 32H1 formed in the side plates
32b of the backlight chassis 32. The locking portion 20d is
continuous with the penetrating portion 20c and is locked on the
side plates 32b of the backlight chassis 32. The spacer members
20 are fixed to the backlight chassis 32 via the penetrating portion
20c and the locking portion 20d. A distance D1 between the LED
boards 24 and the light guide plate 28 is regulated by the spacer
members 20, and therefore, a constant distance is maintained
between the LED light sources 22 and the light guide plate 28.
[0037] The television receiver TV according to the present
embodiment has been described in detail. 1In the backlight unit
34 of the television receiver TV according to the present
embodiment, the spacer members 20 disposed on the surface of the

LED boards 24 are contacted with the light entrance surface of

the light guide plate 28. Thus, when the light guide plate 28
- 16 -



enbodi ment, the heat dissipating plate 38 is disposed on the back
side of the LED boards 24. The heat dissipating plate 38 ifGHAdes 2y
bottom surface portion 38a, and a side surface portion 38b rids',il ngB% 56
fromthe outer end of the bottom surface portion 38a on one |ong side
t her eof , i$ osuh hgciaed Les higpernal aeshmangomt al tles abisstsaote @il bEtavdwatthe
di ssipating plate 38 is disposed along the long side direction of a
backl i ghtEBhassidés 324 dhe tiod tlomisurdwaicse pord o B8a dedillesthentby the
dissipating plate 38 is fixed to a bottom plate 32a of the backlight
chassi s SZacdhencsipaoes 20enbel st 29r kgt taehetD o dries headre subjected
di ssipating plate 38 via through holes 24H and heat dissipating plate
t hrough twles38H Germeeaitn ohhewhepl ndi 681 Padd hichPlodt end8LeTisarddeq
spacer nenbers 20 are fixed to the backlight chassis 38 via the heat
di ssi pati figraat££ 38 byl hendlegia s Sshdidbd g Pb at 38 diis3fiRAat &% dN&hen
heat accunulated in the LED boards 24 to the outside of 'the backlight
unit 34.hAGCordi §gh¥ratbg Beahntr *RSMIEE {fhd heodt G 83 d8ePkdt & he
28 can be decreaSed, and therefore, the thernal expansion of the

light guides Pl & 28 io0ht he hheraet pdef LRt Lon-of s the Lch!g[ 4
can be decreased. [018{15] <1Q%1[L|rg enEodifergnD Hress FI'G %gﬁa;“ﬂﬁez' a
enl ar ged: (1996 1S @G LR L,ahty, Ly r [
menber 40 accordi ng to?a (?#?Jde @ﬁggg?ﬁggg.b%égg%&ae- BE%@@%@%ES
third e 'getag i.ffers f t iof S i i he di i_ti.on
and shag%)%1 t he g‘p} élgtr a%ﬁggl%}%} fgr?d %%gsﬁ% eﬁrl{ed FH% L?t?lsfﬁ%em%n
enbodi ment t g t.s. SThus, sim]lar caonstituent nenbers are
desi gnat ed Evs{ét ﬁ)a{lﬁfel sﬁqﬁ%ﬁl&sﬁeﬁéﬂn%gnsi%fnéﬂaéﬁ % ngddgsl%?li Btlﬁonagf:utrﬁlgiyr'

structur eration, and.effect will be gmtted. [0046]1n the
backl i gh[fbounlt 34 agggroél A8% o the tHISd 98%88?%nt ,erﬂoe&]%edb%r the

menber 40 a rect ul ar shape with e surface fixed onl
Surf ace (1 M YT 95 MO SRR BHCRdn LEB RS RE i snd ot FYRL Lo
gui de pl.ate on the, side of_Light entrance surfaces. 28b w th
Pospect 5T EBOIPT bRt CLERr ks 1990 rE A Er MBOF ke Pyt Prade
to the rfacg of the franme 16 via apn_adhesive tape., Thus, the spacer
menber 40 -can’B&’ stabISPHiTpBEBRHE nletr thé ERBSHvarde 2w laRgreRa-on
| i ght guide plate 28. Accordingly, the distance D1 between the LED
boar ds ZF3ari@ T FB3N 4= GuPdet BF R 282t MR RGSorL 9t batiinly shate
the LED boards 24 can_be effectively regul ated by the spacer nenber
40. Furtfer , AECRFALRAILYY Bhe BT 130 bﬁ?y’me@ést@@ EBR breawispdseacorhe
the surface of the LED boards 24 continuously because the spacer
nenber 4690 FOLdgi Bposed<8n ane warphee of tlratiEm Idarkde 28D Phrards
spacer nmenber 40 has a surface facing the Ilight guide plate 28 with a
predet erddi s8@ §&p edd@ats visdwaltesiuliag achdy itdist sguicge pleater28.20The
spacer nenber 40 al so has a surface facing the LED boards 24 with a
pr edet erl®03&€d gap blatwesdindetopader ferdurint) emebditeentED boar dpaér
and is parallel to the LED boards 24. Thus, the distance between the
LED | i ghermdeusced 122 land the Hasghpl gue deopliatre2 28 feanirget mailikabnedds
in a predeterm ned range by the spacer nenbers 20. - 20 -

24 to be parallel such that the spacer members 20 and the LED boards

24 make a surface to surface contact with each other. Thus, a
large area of contact is obtained between the spacer members 20
and the LED boards 24. Accordingly, warping or floating of the
LED light source 22 can be effectively regulated by the spacer
members 20.

[0040] According to the foregoing embodiment, the spacer
- 17 -



[0047] I n the backlight unit 34 according to the third enbodi nent, the

spacer nmenber 40 may face the |light guide plate 28 to be par@E]lL&sd®isc
each other such that the spacer nenber 40 and the |ight guide plate

28 have a surface to surface contact with each other. In this way, a

| ar ge armambérsold dotcloate b coprdinted bepweenttihe 2pacerhiembEacedd the

and the |light guide plate 28. Accordingly, the distance D1 between

t he LED boghdsy@ddamd atee 2Bi ghtl fuicta il ctteed 28 ttanhbel effieciuivdt yplate

regul ated by the spacer nmenber. [0048] <Fourth enbodi nent > FI G

7 is an 28l arigec cridss ssectdomaritew 0f2 e kacktrghtl iuhit 34 ey quUnctt e 28

spacer nmenber 50 according to a fourth enbodi nent. The fourth

enmbodi nemiiveli { fasl f rzamd e tbhtdcenbodésenliihglyhec ik spasid | ird) of
t he spacer nmenber 50 and is simlar to the third enbodi mrent in other

respect sa dHWIS pogitlidnalvhe@Rstbt UgNbe MRIIRIS i ehdesi gnateedi aé td 4de 25
sane reference signs and the description of their structure,

operati ofan apd abbeehsedl | the remt tad.owilP48ld nophechackbsght Wa tene
34 according to the fourth enbodinment, the spacer nmenber 50 has a

rectangul ik shape whih snecswid age: fi xatkd 0y 00 W gz Wdace . of . a
backl i ght chassis 32 positioned between LED boards 24 and a 11 ght

gui de pl %@4%}5 on the 48 ndf 18 S f%&ﬁ&ﬁ%@g@?&ﬁ&@ '—E}Q?'ﬂ@?,tli ht

sour ces e spacer mnenber 50 1s covere ght reflectio

sheet BOSOJﬁ]@eé@@C%Ee”BEf%?séQ an%fgei iB(c?%gch@l b@ﬁezﬁugﬁa& 3 Cﬂ;%} Ign%ards

backl i ght chassis 32 via, for e an adhesive tape.

cont Qa1 o Y1 SHRCEE TBADERco0ncate e SRy lSAREL BB pp

e veen 1 seh g, CRRLEOSHOS P g5 A4 300 AL U B

o1 Sct! Yohn T AU BLAL, DY, IR, SRERETcBIDSE, 0. o3 168 ALS\PAAGReg, ana

can, be LaLLE%a NGINE LT, JELET 20, BU WD {18008, e

posi ti or}neadinQeétivI\{eeey V}lhc% I.[,lEnghboaacrcdusr‘512(:4y .and the light guide plate 28.
[0042] According to the foregoing embodiment, the LED boards
24 and the light guide plate 28 are housed in the backlight chassis
32, and the spacer members 20 are fixed to the backlight chassis
32 through the LED boards 24. Thus, the spacer members 20 can
be stably disposed between the LED boards 24 and the light guide
plate 28. Accordingly, the distance D1 between the LED boards
24 and the light guide plate 28, and warping or floating of the
LED beoards 24 can be effectively regulated by the spacer members
20.
[0043] <Second embcdiment>

FIG. 5 is an enlarged cross section view of a backlight unit

34 around spacer members 20 according to a second embodiment. The

second embodiment differs from the first embodiment in that the
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[ 0050] <Fi ft h enbodi nment > FIG 8 is an enlarged cross section
view of a backlight unit 34 around spacer nenbers 60 and O @ReeHHNELG
to a fifth enbodinent. The fifth enbodi nent is a conbination of the
configuration of the third enbodi nrent and the configuration of the
fourth enbodlhent .urfle i inbleddodi heat dsssipatangtod atdwe38hi ron other
enbodi mrent and the fourth enbodi nent ot her than the spacer nenbers 60
and 70. féspseciss nithar seonsd ichbenti meerbes $ iarid adeso griat €dr vt tdmddiE ment .
sanme reference signs and the description of their structure,

oper at i othusnds efif ext avnhdt benan tiethefH0RY Idedihmdmekivight iy tsa3d
according to the fifth enbodi ment, the two spacer nenbers 60 and 70,
each of wmhiehemas sagheciradghbale shaps, i erditspasedrhet ween doePation,
boards 24 and a |ight guide plate 28. One spacer nenber 60 has one
surface {nxesfte-iontyl B wardmcec£i. a frame 16 positioned on the side
of alight exit surface 28a with respect to the LED |ight sources 22.

The ot herospeacer membercd baskoignsuphaee i x2d-d:0100 Y@ sHef ace. Rl
the frame 16 positioned on the side of a surface 28c opposite to the

LED | i ghtmisuingess: 22nheBreause: &3 dNhei dyw1spaces f@'&%@%s@% 8 HO back
fixed to the surface of the frame 16 and the surface -

G200123 h , . ¢
D1 betwggﬁMfﬁgq%E%ﬁﬁgg?gék%%h%%g ?ﬁél g fhgﬁ?§ﬁ§&4%fgx tghﬁggh%l%%%%

war pi ng of,tkeatd o He EJB?”%'C:JQ hoar g%g%‘]'sgaﬁo%%ﬁ%@%?fﬁftﬁ%odl YEls:Lng

regul ated by the spacer ers 60 ment >

FIG 9 | b

St ST SRS LRSS P BB e oo
nbodi t h dj t ff

e R s S

o nzfnq%efmeaeép&z%sa O R £ ToIL L BT oy o

gggfa[ |e];r% e SI ggc?%ﬁg g%lggs‘i} estc#sOQZ(?f &lekgots‘éénlqustu%f%ce portion
38a of the heat dissipating plate 38 is fixed to a bottom plate
32a of the backiight chassis 32. The spacer members 20 are
attached to the heat dissipating plate 38 via through holes 24H
and heat dissipating plate through holes 38H formed in the heat
dissipating plate 38. Thus, the spacer members 20 are fixed to
the backlight chassis 38 via the heat dissipating plate 38. The
heat dissipating plate 38 dissipates the heat accumulated in the
LED boards 24 to the outside of the backlight unit 34. Accordingly,
the heat transmitted to the light guide plate 28 can be decreasead,
and therefore, the thermal expansion of the light guide plate 28
or the thermal deformation of the LED boards 24 can be decreased.
[0045] <Third embodiment>

FIG. 6 is an enlarged cross section view of a backlight unit

34 around a spacer member 40 according to a third embodiment. The
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[0053] I n the backlight unit 34 according to the sixth enbodinent, a
second nmounting hole 32H2 is formed in a bottom plate 32a BfyA »35R0WsC
backl i ght chassis 32. In the reflection sheet 30, a reflection sheet
t hrough hol e 30H, penetrating the reflection sheet, conmunicated with
t he secopdi nmbusrthodihahe @RAfd2s i Airdhetipackl tghtechasdhenB82im stiior ned
at a position overlapping with the second nounting hole 32H2. The
spacer neidyess B dmcdndlehapamain thedyp8lar acpeset 4atang pordingn H0h.0
and a | ocking portion 80c. The main body 80a has a rectangul ar shape
and reguiiad €s rshenthsd anee: batowen LEBbeeas ds HuandiailbhglorgitidRient
pl ate 28. The penetrating portion 80b has an axi al shape and
penet r atresmiidies SLEONe My ¢ &g hotie S Ps s Nedrd Medde daekd 1 the
chassis 32. The | ocking portion 80c is continuous with the
penetr atdé@cﬁ%ﬂﬁi&ﬂ SOb: et | St Hoekesk - A rat LBA00IZIPBANEG + o 1 heye
bottom pl ate 32a of the backlight chassis 32. The spacer nenber 80 is
fixed taonhe - hacklight chassis 32 via the penetrating portion 80b and
the | ocking portion 80c. In this configuration, the spacer nenber 80
can be stahle di sposed b weghxihentER Al dp 24-80M:hRe dd 9bhe Ohdeq
D s 24

plate 28, and therefore, the distance D1 between the L oar

and the érﬁ%in%eﬂtdetﬂleaggaeﬁér rnf?é}ﬂié@@rﬁl@i @gst r%lc%ghg;ﬁ}q#g’r%%?g%é&Qh one

boards 24 can ef fecti y regul ate € spac
[ 0054] <SevV. enbadi reng > I i [ .CI QS
secti on%\%‘llr?vg% a %?cgﬁi %ﬂ%yuanistur:i%ca%} 8&28 gr%g%gie% %ﬁ%’ﬁ’gcelro between

accor di g, g, sevent h, embod] meat - The sgyenthoemBedigent difters . o\

fromthe six i |X|ngoPhe Spacer menbe

90 and is .simlar ta_the sixth_ _enmbodi nent_in r. respects. Thus,

si ni | ar COntiTUEHE tREN é?%bé?éﬁhﬁgﬁﬁﬁg éﬁ’ﬁﬁﬁﬁgﬁﬁghgagﬁuFﬁ?ﬁr ice 1€
signs and the description of their structure eratio d effect .
Wi 11 be BT e Ao 5088 FRYUNE HATA I 'Gh "nF E=S4CRoRbr ding 15T He via
sevent h enbodi ment hal.e 32H3 is further forned in a

bot tom GIaras s ¥ EoBAck! IOHE ot a0t THENbAEC A0 fatbebe oqtably

i ncl udes,.a mai n. body 90a, a penetrating portion 90b, a first |l ockin
por t | on HGEO S5k P8 HEEBNHF KT P HH 126 200 RTHEL e 19 HistFy P9GFnas -
a rectangul ar shape and regul ates the di stance between LED boards 24
and a | FGICIGUHNGE Yol &he S stme s ielraticrg Soet LER 905 HSs 24naB% &he
shape and penetrates_a second mounting hole 32H2 formed in the

backl i gHtl fragsiseaplatre2fi r 3RA| BRKPHYY poF t§ oy iaf ddwt LEfoksards
with the penetrating portion 90b and extends al ong the back surface
of the Bt EdmIs afécaavet virrgwalad ghittlehgpsicerapember 40. Further,

a plurality of LED light sources 22 can be disposed on the surface
of the LED boards 24 continuously because the spacer member 40
is not disposed on the surface of the LED boards 24. The spacer
member 40 has a surface facing the light guide plate 28 with a
predetermined gap and is parallel to the light guide plate 28.
The spacer member 40 also has a surface facing the LED boards 24
with a predetermined gap between the spacer member 40 and the LED
boards 24 and is parallel to the LED boards 24. Thus, the distance
between the LED light sources 22 and the light guide plate 28 can

be maintained in a predetermined range by the spacer members 20.
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- 24 - @&00123SBONSG to the third nmounting hole 32H3. The second

| ocki ng portion 90d is continuous with the first |ocking porddioneisc
and has a pointed tip shape. As the distal end of the first | ocking
portion 90c is engaged in the third nounting hole 32H3, the first

| ocki ng po¥P47bn 90c Irs tloekbdchdighe botitonBpl atcec3?drgf tdethe third
backl i ght chassis 32. The spacer nmenber 90 is fixed to the backlight
chassi s Sfbwiizmeie, peretamday meEoitcdrod 090by fheef thstligcking gotliare
90c, and the second | ocking portion 90d. In this configuration, the
spacer nkxhber B9 pare bes stablgach spdsed heiiwedntt hehd Hp hear dendek and
the Iight guide plate 28, and therefore, the distance Dl between the
LED boaraisd 2zheandidie Juighd guitte 38 a8 Andamy fidguaifddoatdmaict
of the LED boards 24 can be effectively regul ated by the spacer

nmenber 90itH 0058 Cotnespondenciei berseenat hergenkirgdr ati e taktt kan be
enbodi ments and a configuration of the present invention is described

bel ow. Ther diERd it HwSUNIRS 522 RIre maRbexanp! end@ftide "1ighe FAOWLR1ate
The LED boards 24 are an exanple of a "light source board".” The

backl i ghtg Uniptec3ddi® @R, examPhe sehinde” bi 9BL L RYHEVALEED boards 24 and
[ 0057] Modi fications of "'the foregoing enbodi nents are |isted bel ow

(1) Wilgd mighe O &Y il@aeezv@e%n@@te?fffe%%i%gv f@&ﬁjhyflé& bhga§hél%‘ﬂ>%tc%q
the edge |ight type, the backlight unit rmay adopt ©ther types.
[ 0058] ( Z)e il € the foregoing enbodi ments have adopted the

[(0048] <Fourth embodiment>

FIG. 7 is an enlarged cross section view of a backlight unit
34 around a spacer member 50 according to a fourth embodiment.
The fourth embodiment differs from the third embodiment in the
dispcsiticon of the spacer member 50 and is similar to the third
embodiment in other respects. Thus, similar constituent members
are designated with the same reference signs and the description
of their structure, operation, and effect will be omitted.
[0049] In the backlight unit 34 according to the fourth
embodiment, the spacer member 50 has a rectangular shape with one
surface fixed to only a surface of a backlight chassis 32 positioned
between LED boards 24 and a light guide plate 28 on the side of
a surface 28c opposite to LED light sources 22. The spacer member
50 is covered with a light reflection sheet 30. The spacer member
50 may be fixed to the surface of the backlight chassis 32 via,
for example, an adhesive tape. In this configuration, the spacer
member 50 can be stably disposed between the LED boards 24 and

the light guide plate 28. Thus, the distance D1 between the LED
- 21 -



configuration in which the spacer nenber is provided as a separate
menber fromthe LED board, the franme, and the backlight chassiiSisrddlEg

- (&00123SBONSG a configuration may be adopted in which the spacer
menber is integrally fornmed with the LED board, the frane, or the
backl i ghtoghdssi4.affd0d8] (3yhthgudidsppdrtEoAd, noue, wanwdres ,cmetlved: iofy
attaching and the |ike of the spacer nenber may be appropriately
nodi fi edof ridme tIRD froreeg 2g eabolemenfsct0860] (dyulihiée hy dHe spacer
foregoi ng enbodiments a liquid crystal display device using a |iquid
crystal manetr & .a dispkayhpanehcdamagen dasdsi bedebyayi of wxamplght
the present invention may be applied to display devices using other
types ofrali sptayopahelet BO06IRL 3)i gt bani e e Ifete@ob RgugabEEE: MRS
a television
member 50 even when the spacer member 50 is fixed to the surface
of the backlight chassis 32 positioned between the LED boards 24
and the light guide plate 28.
[0050] <Fifth embodiment>
1
FIG. 8 is an enlarged cross section view of a backlight unit
34 around spacer members 60 and 70 according to a fifth embodiment.
The fifth embodiment is a combination of the configuration of the
third embodiment and the configuration of the fourth embodiment.
The fifth embodiment is similar to the third embodiment and the
fourth embodiment other than the spacer members 60 and 70. Thus,
similar constituent members are designated with the same reference
signs and the description of their structure, operation, and
effect will be omitted.
[0051] In the backlight wunit 34 according to the fifth
embodiment, the two spacer members 60 and 70, each of which has
a rectangular shape, are disposed between LED boards 24 and a 1ight
guide plate 28. One spacer member 60 has one surface fixed to
only a surface of a frame 16 positioned on the side of a light
exit surface 28a with respect to the LED light sources 22. The
other spacer member 70 has one surface fixed to only a surface
of the frame 16 positioned on the side of a surface 28c opposite

to the LED light sources 22. Because of the two spacer members

60 and 70 fixed to the surface of the frame 16 and the surface
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recei ver provided with a tuner has been described by way of exanple,
the present invention may be applied to a display device potgPr-oMedsd
with a tuner. [0062] Wil e enbodi nents of the present invention have
been described in detail, these enbodi nents are nerely exenplary and
do not |¢mtthethacktopet afhadsd scBaj mespEw itvedhnot bgidds traeiet Bl hat wdemn
claims may include various nodifications and changes nmade to the

enbodi nenlhs WEB cvodneds abbvandycvayl iofhtexanple.pl 40063, Thed ecdvpicad or
el enents described in the present specification or drawi ngs nay

provi de fheititgchhitdsd UHD bioky disndidvednabé ym@re idf fadi Ol y regulated
conbi nations, and are not limted to the conbinations recited in the

cl ai ms asy fihedspdher teatinot ©9é @sasestyi bed in the present _
specification or drawi ngs by way of exanple may achieve a plurality

of object®ost] t he same dtdHemiad @yt >provi de technical utility when

any one of the objects is - 26 - &00123SBONSG achi eved. EXPLANATI ON

OF SYMBOLS FIG. 9 is an enlarged cross section view of a backlight unit
34 around a spacer member 80 according to a sixth embodiment. The
sixth embodiment differs from the fourth embodiment in the method

;

of fixing the spacer member 80 and the disposition of a light
reflection sheet 30. In other respects, the sixth embodiment is
similar to the fourth embodiment. Thus, similar constituent
members are designated with the same reference signs and the
description of their structure, operation, and effect will be
omitted.
[0053] In the backlight unit 34 according to the sixth
embodiment, a second moqnting hole 32H2 is formed in a bottom plate
32a of a backlight chassis 32. In the reflection sheet 30, a
reflection sheet through hole 30H, penetrating the reflection
sheet, communicated with the second mounting hole 32H2 in the
backlight chassis 32 is formed at a position overlapping with the
second mounting hole 32H2. The spacer member 80 includes a main
body 80a, a penetrating portion 80b, and a locking portion 80c.
The main body 80a has a rectangular shape and regulates the distance
between LED beoards 24 and a 1ight guide plate 28. The penetrating
portion 80b has an axial shape and penetrates the second mounting

hole 32H2 formed in the backlight chassis 32. The locking portion

80c is continuous with the penetrating poertion 80b and is locked
— 23 —



[ 0064] TV: Tel evision receiver Ca, Ch: Cabinet T: Tuner S: Stand 10:
Liquid crystal display device 12: Liquid crystal panel 14.--Begelsckinsc
Frane 18: Optical nenber 20, 40, 50, 60, 70, 80, and 90: Spacer
menber 22: LED |ight source; 24: LED board

on the bottom plate 32a of the backlight chassis 32. The spacer

member 80 is fixed to the backlight chassis 32 via the penetrating
portion 80b and the locking portion 80c. In this configuration,
the spacer member 80 can be stably disposed between the LED boards
24 and the light guide plate 28, and therefore, the distance D1
between the LED boards 24 and the 1ight guide plate 28, and warping
or floating of the LED boards 24 can be effectively regulated by
the spacer member 80.
[0054] <Seventh embodiment>

FIG. 10 is an enlarged cross‘section view of a backlight
unit 34 around a spacer member 90 according to a seventh embodiment.
The seventh embodiment differs from the sixth embodiment in the
method of fixing the spacer member 90 and is similar to the sixth
embodiment in other respects. Thus, similar constituent members
are designated with the same reference signs and the description
of their structure, operaﬁion, and effect will be omitted.
[0C55] In the backlight unit 34 according to the seventh
embodiment, an mounting hole 32H3 is further formed in a bottom
plate 32a of a backlight chassis 32. The spacer member 90 includes
a main body 90a, a penetrating portion 9Cb, a first locking portion
90c, and & second locking portion 90d. The main body 90a has a
rectangular shape and regulates the distance between LED boards
24 and a light guide plate 28. The penetrating portion 90b has
an axial shape and penetrates a second mounting hole 32H2 formed
in the backlight chassis 32. The first locking porticn 90c¢ is
continucus with the penetrating portion 90b and extends along the

back surface of the bottom plate 32a of the backlight chassis 32
- 24 -



26: LED unit 28: Light guide plate 30: Light reflection sheet 32:

Backl i ght chassis 32a: Bottom plate 32b, 32c: Side plate %@00123SBOWSG
Backlight unit 36: Scattering dot 38: Heat dissipating plate

&00123SBONSG CLAIVS 1. A lighting device conpri sing:
to the third mounting hole 32H3. The second locking portion 90d
is continuous with the first locking portion 20c and has a pointed
tip shape. As the distal end of the first locking portion 90c
is engaged in the third mounting hole 32H3, the first locking
portion 90¢ is locked on the bottom plate 32a of the backlight
chassis 32. The spacer member 90 is fixed to the backlight chassis
32 via the penetrating portion 90b, the first locking portion 90c,
and the second locking portion 90d. In this configuration, the
|

spacer member 90 can be stably disposed between the LED boards
24 and the light guide plate 28, and therefore, the distance D1
between the LED boards 24 and the light guide plate 28, and warping
or floating of the LED boards 24 can be effectively regulated by
the spacer member 90.

[0056] Correspondence between the configurations of the

embodiments and a configuration of the present invention is

described below. The LED light sources 22 are an example of a

"light source". The LEDboards 24 are an example of a "1light source
board". The backlight unit 34 is an example of a "lighting
device".

[0057] Modifications of the foregoing embodiments are listed
below.

(1) While in the foregoing embodiments the backlight unit
has adopted the edge 1ight type, the backlight unit may adopt other
types.

[0058] (2) While the foregoing embodiments have adopted the
configuration in which the spacer member is provided as a separate

member from the LED board, the frame, and the backlight chassis,
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a light source board; a light source disposed on a surface of the

| i ght source board; a |ight guide plate configured {0 gu OWSG
light fromthe |i-ght source; -and a spacer nenber configured to

regul ate a distance between the |ight source board and the |ight

gui de plat eon2iglheti bghinagg bde\ddaerorrdi wigi ¢10 €hai Bbicevhei@ibdr is

the light guide plate includes a |light entrance surface on a side

ther eof jintegrallhedrnglt wseur€iee hoay Bokagest ide ddnt ceNtR@MeR k1 ight
surface of t%e | i ght guide plate; and t he spacer nenber is in
contact midside light entrance surface of the light guide plate. 3.
The Iighting device according to one of clains 1 and 2, wherein the

spacer nedded]is in @ONFREL Wb 12 19w, fRces Oﬁu&lﬂerl Ingéﬁhoipef%%t%%ﬁg
4. The lighting deV|ce according to any one of claims 1 to 3, wherein

the spacgiqy r@{goquﬂéa%fatﬁgeégaee%eﬁﬁek'rﬁgﬁr éﬁ@%qa%@h} GlodifarRa

a coefficient of |inear expansion of the ght g
from the foregoing embodiments.

[0060] (4) While in the foregoing embodiments & liguid
crystal display device using a liquid crystal panel as a display
|
panel has been described by way of example, the present invention
may be applied to display devices using other types of display
panel.
(0061] (5) While in the foregoing embodiments a television
receiver providedwith a tuner has been described by way of example,
the present invention may be applied to a display device not
provided with a tuner.
[0062] While embodiments oﬁ the present invention have been
described in detail, these embodiments are merely exemplary and
do not limit the scope of the claims. The technologies recited
in the claims may include various modifications and changes made
to the embodiments described above by way of example.
[0063] The technical elements described in the present
specification or drawings may provide their technical utility
individually or in various cecmbinations, and are not limited to
the combinations recited in the claims as filed. The technologies
described in the present specification or drawings by way of
example may achieve a plurality of objects at the same time, and

may provide technical utility when any one of the objects is
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5. The lighting device according to any one of clainms 1 to 4, wherein
the spacer nenber includes a surface facing the |ight souree oeaykonsc
and parallel to the light source board. - 28 - 6. The lighting

devi ce according to any one of clainms 1 to 5, wherein: the spacer
menber iachiklesda pointed tip portion; and the pointed tip portion
faces the light guide plate. 7. The |lighting device according to

claim6, wherein: the light source includes a plurality of
| i ght sources disposed parallel to each other on the |ight source
board; and the spacerEXPIFMATICN B E@EbIEt ween the adj acent

|l ight sources. 8. The lighting device according to any one of clains
1 to 5 meEs£] n the Spagen RAMIOn imelaudes a surface facing the |ight

guide plate and parallel to the light guide plate. 9. The lighting
devi ce accordiqg th.amsmwnetof claims 1 to 8,

T: Tuner

S: Stand

10: Liguid crystal display device

12: Liquid crystal panel

14: Bezel

16: Frame

18: Opticel member

20, 40, 50, 60, 70, 80, and %20: Spacer member

22: LED light source;

24: LED board

26: LED unit

28: Light guide plate

30: Light reflection sheet

32: Backlight chassis

32a: Bottom plate

32b, 32c: Side plate

34: Backlight unit

36: Scattering dot

38: Heat dissipating plate
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further conprising a retainer nmenber configured to retain at |east
the light source and the Iight guide plate, wher ei A NE SPRACRIs
menber is fixed to the retai ner nenber through the |ight source
board. 10. The lighting device according to any one of clains 1 to
8, further conprising a retainer mentigkI®dnfigured to retain at |east
the light source and the |Iight guide plate, wherein the spacer
menber is disposed only on a surface of the retai ner nenber

positi oned between the |ight source board and the |ight guide plate
and fixed. to thel igiei merdaermerconddsisieyd i ghting device according
to claim10, wherein: the Iight guide plate includes a |ight
exit surface an @ et stdd agea@f; the 1ight guide plate and through

which Iight fromthe |ight source entered via the |ight entrance
surface exits g 2Ynt ROULIEBAMGH on a surface of the light source

board;

a light guide plate configured to guide light from the light
source; and

!

a spacer member configured to regulate a distance between
the light source board and the light guide plate.
2. The lighting device according to claim 1, wherein:

the light guide plate includes a light entrance surface on
a side therecf;

the light source board faces the light entrance surface of
the light guide plate; and

the spacer member is in contact with the light entrance
surface of the light guide plate.
3. The lighting device according to one of claims 1 and 2,
wherein the spacer member is in contact with a surface of the light
source board.
4. The lighting device according to any one of claims 1 toc 3,
wherein the spacer member has a coefficient of linear expansion
smaller than a coefficient of linear expansion of the light guide
plate.
5. The lighting device according to any one of claims 1 to 4,

wherein the spacer member includes a surface facing the light

source board and parallel to the light source board.
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to the outside, and an opposite surface on a side opposite to the
light exit surface; and the spacer nenber is fixedd9@235p0HsG
surface of the retainer nenber on a side of the light exit surface
with respect to the light source. 12. The lighting device according
to clainbl0, vhesdiighting deviike hightdguideopmy erienclfudésiams| Lght 5,
exit surface through which Iight fromthe |ight source entered via

the |i ghwhen¢imnce surface exits to the outside, the |ight exit
surface on a plate surface of the |ight guide plate, and an opposite
surface on a sitte oppost teerilget hiend s exigosutddaceip gktion; arde
spacer menber is fixed to a surface of the retainer nenber closer to

t he opposite stid gaeiddan e ddoitors ot tHS. 1 e |dgidd noL devi ce
according to any one of clainms 1 to 12, further conprising a heat

di ssi patyng plate digposesd eyvadadestifasesiceiof 4 haHd.ahtn:
source. 14. The lighting device according to any one of clains 1 to

13, wherein thedighynsodpGecks iachghls- %rﬁﬁiﬁfwlﬂéfdéf 118ntTh&urces
|l ighting device according to claim 14, wherein the lTight-emtting

di ode i syfshbaies | p g1 B ted ngk &l BN - coated Witdh.a sl%m%@%a\&‘&;hﬁ%

em ssion peak ina yellowregion so as to emt white light. 16. The
| Tghting devi G, AL AN Gdiih ! ANl et Bt fdle, IdbBlddng
di ode is a blue %i ght errittnlﬁbng g]emantp coat eéﬁwt é:k%ﬂtgs tr?gtre vi\-"ntgﬁght
em SSiOnﬁ.(ﬂ%ﬁé@Sin green and red regions so as to emt white light.

[

17. The Tighting device according to claim 14, wherein the

light-em tting i 99gnkS iy ALYS LI Q0L LH1AL NG S PR (ot gt W 1R 5,
wherein the spacer member includes a surface facing the 1ight guide
plate and parallel to the light guide plate.

9. The lighting device according to any one of claims 1 to 8,
further comprising a retainer member configured to retain at least
the light source and the light guide plate,

wherein the spacer member is fixedlto the retainer member
through the light source board.
10. The lighting device according to any one of claims 1 to 8,
further comprising a retainer member configured to retain at least
the light source and the light guide plate,

wherein the spacer member is disposed only on a surface of
the retainer member positioned between the light source board and
the light guide plate and fixed to the retainer member.
11. The lighting device according to claim 10, wherein:

the light guide plate includes a light exit surface on a
plate surface of the light guide plate and through which light

from the light source entered via the light entrance surface exits
- 29 -



- 30 - &200123SBONSG a phosphor with an em ssion peak in a green
region and conbined with a red light emtting el enent so Bt
white light. 18. The lighting device according to clainl?%Ob%her£$hSG
the light-emitting diode is a blue light emtting el ement conbi ned
wth a greeamd cghtiem,t ahdgreloppenti tanduarbed én ghtsiel bbpogi eketenthe
so as to emt white light. 19. The lighting device according to

claim 14 iyeretnt: therfdghf -emdtting diode is an ultraviolet |ight
emtting el enent conbined with a phosphor. 20. The lighting device

according to cliad BpdderWRenRiNi § e <liohd aediAtd dWodigdersfa er member
ultraviolet light emtting el enent coated with a phosphor wth

eni ssi onypgakisid BfQ'H@ll@lﬁ@%&ltaé@rf@@e fotBSrdp it LoWd i bhORburce.
21. A display device conprising a display panel" configured to di spl ay

by utilizing light; fygmddheid s ing demie @ carding d,0 m@ee%e of

claims 1 to 20. 22." The display device according to cl'aim 21

wherei n the displ gy Rangh: s (A ddayhd:grystah 4 %e!e § pd judg lth(}%lu%h
gVI S gﬁel e é ev

crystal. 23. Atel on r ver conprisingt I spl ay Ice

accord'Qﬁux91QQ%thfgbﬁ'gﬁezflﬁﬁ%iégﬁrce entered via the light entrance

surface exits to the cutside, the light exit surface on a plate
|

surface of the light guide plate, and an opposite surface on a
side opposite to the light exit surface; and

the spacer member is fixed to a surface of the retainer member
closer to the opposite surface than the light source.
13. The lighting device according to any one of claims 1 to 12,
further comprising a heat dissipating plate disposed on a back
surface side of the light source.
14. The lighting device according to any one of claims 1 to 13,
wherein the light source is a light-emitting diocde.
15. The lighting device according to claim 14, wherein the
light-emitting diode is a blue light emitting element coated with
a phosphor with an emission peak in a yellow region so as to emit
white light.
16. The lighting device according to claim 14, wherein the
light-emitting dicde is a blue light emitting element coated with
a phosphor with emission peaks in green and red regions so as to
emit white iight.
i7. The lighting device according tc claim 14, wherein the

light-emitting diode is a blue light emitting element cocated with
- 30 -
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a phosphor with an emission peak in a green region and combined
with a red light emitting element so as to emit white light,.
18. The lighting device according to claim 14, wherein the
light-emitting dicode is a blue light emitting element combined
with a green light emitting element and a red 1ight emitting element
so as to emit white 1light.
19. The lighting device according to claim 14, wherein the
light-emitting diode is an ultraviolet light emitting element
|
combined with a phosphor.
20. The lighting device according to claim 14, wherein the
light-emitting diode is an ultraviolet light emitting element
coated with a phosphor with emission peaks in blue, green, and
red so as to emit white light.
21. A display device comprising a display panel configured to
display by utilizing light from the lighting device according to
any one of claims 1 to 20.
22. The display device according toclaim 21, wherein the display
panel is a liquid crystal panel including ligquid crystal.

23. A television receiver comprising the display device

according to one of claims 21 and 22.
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