11011/ POT -1- Description Title of Invention BACKLI GHT UNI T AND

LI QU D CRYSTAL DI SPLAY DEVICE 5 Technical Field The prédentd/PCT
inyention relates to an edge |ight type backlight unit and a liquid
crystal display device including the edde |ight type backlight unit.
10 Background Art There are many liquid crystal display

devi ces eabXe®frapitéptont ai ns a backlight unit to backlight a panel
so as to realize a bright display screen. 15 1In recent years, since
nobi | e devidese sdichn & ol he phones are beconming thinner, liquid
crystal display devices included in the nobile devices are al so
required tp e i hiepare I@l\plrrplerAg\pDrrg 1 Gy epderdRe srher e Pass peedy
proposed an edge light type 20(side light“type) backlight unit.
ThefolIomﬁngq§§%Q£Etiondiscussesa

S
Technical Field
The present invention relates to an edge light
type backlight unit and a liquid crystal display
( device including the edge light type backlight unit.
10
Background Art
There are many liquid crystal display devices
each of which contains a backlight unit to backlight
a panel so as to realize a bright display screen.
15 In recent years, since mobile devices, such as
mobile phones are becoming thinner, liquid crystal
( display devices included in the mobile devices are
also required to be thinner. In order to meet this
demand, there has been proposed an edge light type
20 (side light type) backlight unit.

The following description discusses a
conventional edge light type backlight unit with
reference to Fig. 6. Fig. 6 is a cross-sectional view
showing a liquid crystal display device 200 which

25 includes a backlight unit 210. The backlight unit



conventional edge light type backlight unit with reference to Fig. 6.
Fig. 6:is a cross-sectional view showing a liquid crystal displ8yl/PCT
devi ce 200 whi ch 25i ncludes a backlight unit 210. The backlight unit
11011/ PCT -2- 210 includes (i) a light 2gui de plate 202 that is
provided so as to face a liquid crystal panel 220, (ii) a light

source 2012 Is@chimagludl ¢ D, (Whizh ligipt 0\8déd cal org te sidie 2of thimet is

| ight guide plate 202, 5 and (iii) a frame 203 which holds the |ight
gui de pl at pr202i chad tshe dsght faween 20 ulightryesidlegafiom2® | (ii)
| i ght source 201 and entered the |ight guide plate 202 propagates

through thg i guis@s, pkat e , a it hroughs t to urf.ac
of the 10l iggh%%g;fl}itde %ﬁét lé%zozz.?(g)%’]e F?‘g B B et e]s“E?ﬁé |?‘&%?55 1s

crystal papel. 22 Not e here that, according to.the backli
it 210 SHOSTIRE R £lana b g Phattas! Dhildr &iAs P IAE oA e,
plate 202 suffers fromlight ener | oss. .15 _For _exanple, (i) light
that has ra&hedldh éhdf8mnEce?802a W ihcdh o bpposie dilglyht guide

i ncident surface of the light guide plate 202, is scattered due to
roughness plattee 20@® sarfdce12602d igid! os o §el i Z0tl t hht gltekedn i t bed
the end surface 202a is 20 scattered by the frame 203. As a result,

light fronfide | itghe sdgiee 2Dduircdot26ul | wli | Eaad rdareoMer, 1idht
such scattered light enters the liquid crystal panel 230, the ligh

ierSicisﬁlga)éggglﬁzeyap@yt%htz bidep r B 8 P ES t?ﬂ%{]%fh PRl eﬁ‘é)lgt guide

( plate 202, and exits through the top surface of the

10 light guide plate 202. The light illuminates the
liguid crystal panel 220.

Note here that, according to the backlight unit

210 shown in Fig. 6, the light that has entered the

light guide plate 202 suffers from light energy loss.

15 For example, (i) light that has reached an end

surface 202a, which is opposite a light incident

( surface of the light guide plate 202, is scattered due

to roughness of the end surface 202a and/or (ii)

light that leaked from the end surface 202a is

20 scattered by the frame 203. As a result, light from

the light source 201 is not fully utilized. Moreover,

if such scattered light enters the liquid crystal

panel 230, the light is displayed as a bright line.

This causes another problem of reducing display

25 quality of the liquid crystal display device 200.



25quality of the liquid crystal display device 200. 11011/PCT -3 -
The Patent Literature 1 discloses a technique to reduce |ight 1{1Raf/PET
scattered in a light guide plate. Fig. 7 shows a backlight unit 310
described in Patent Literature 1. As shéwh in Fig. 7, according 5 to
t he backlight unit 310, a reflective diffraction element 303 is
provi ded on an eh&® &uPfdcen3odal tofr atbirght 1gud Becpp stess 362, t ehhehi gue
surface 302a is on the side opposite to a light source 301. This
causes |ight tihadums dogtent kbrat | ysescapedefreain tike andlikbh tsywhade
302a to be diffracted by the reflective diffraction el enent 303, and

to be outpglhed .t hrpugh7t hentapssu f ace: Rfli%B@c b gt gy de gkaler 3924
This inproves |ight use efficiency of the backlight unit 310. 15

C Lt on Lt PR SR SARGPRVIR g, Asssr dime
(P@Iicatigg ttee: bc?itc?(bﬁrgh%?’ 11239?) 310, a reflective diffraction
element 303 is provided on an end surface 302a of a

light guide plate 302, which end surface 302a is on

the side opposite to a light source 301. This causes

( light that has conventionally escaped from the end
10 surface 302a to be diffracted by the reflective
diffraction element 303, and to be outputted

through the top surface of the light guide plate 302.

This improves light use efficiency of the backlight

unit 310,
15
Citation List
(, Patent Literature
Patent Literature 1
Japanese Patent Application Publication,
20 Tokukai, No. 2006-294361 A (Publication Date:

October 26, 2006)

Summary of Invention
Technical Problem

25 However, when the technique disclosed in



Summary of Invention Technical Problem 25However, when the techni

di scl-osed in 11011/PCT - 4 - Patent Literature 1 is to be edpPdyédcT
the foll owi ng problemoccurs. That is, since liquid crystal display
devi ces are becom ng thinner, a |ight gé’ de plate in a backlight unit
is also becomng thinner. In recent 5 years, the thickness of a |ight
gui de pl at BateRE SikEIr aUaSprioxi frat @l P ©0. S e ool 6 Wire (folilowing
technically difficult and costs nuch to provide a reflective

di ffracti oprgrlaté ng @ncanr endTua  ace, of irsaeh laqthich ¢rgistt eduidiesplay
pl ate. 10The present invention has been nmade in view of the above

probl em agd it ©Yj 8¢l & e thanRrasenh ihyent i gn1ightto gouewedqaiaieam
backlight unit in which light use efficiency is inproved with

si npl e arrgn%eg‘ggtlhgm G b +2; 51 uicd, ¥ stk ﬁé%@irﬂ% CeIpl‘r}ecent

Solution to I'n order toataln oveolec
light unit in cor nce with the, present.  invention is an e
'%t t ypeY b&CId 4 g?f‘ ?1 ‘ﬁﬁpﬁoq%go% A g 3126 FiNdd &l é’tléltednd% as
Ilght source provided so as to face one end surface of the |ight
gui de pl atemsadl datige P Pamx igret by k| @ ght mnt tausPn§ |igmmt. that is

has entered the |light guide plate through the one end surface to be
emtted int¢bdrdidealby pd offdcanisssiaand costs much to provide a

reflective diffraction grating on an end surface of
( such a thin light guide plate.

10 The present invention has been made in view of
the above problem, and an object of the present
invention is to provide (i) a backlight unit in which
light wuse efficiency 1is improved with a simple

arrangement and (ii) a liquid crystal display device.

15
Scolution to Problem

(_ In order to attain the above object, a backlight
unit in accordance with the present invention is an
edge light type backlight unit including: a light

20 guide plate; and a light source provided so as to

face one end surface of the light guide plate, said
edge light type backlight unit causing light that has
entered the light guide plate through the one end
surface to be emitted in the form of plane emission

25 from one main surface of the light guide plate,



25from one main surface of the light guide plate, 11011/ PCT - 5 -

an opposite end surface of the light guide plate, which opposid€1éAdCT
surface is opposite to the one end surface of the |light guide plate,
havi ng one or nore protrusion(s) protruding in a peak direction 5 of
light that is emtted fromthe |ight source, and a surface(s) of the
protrusi on(s) befRy CINBEIRiftced yd(i puaee nofe the i Aedhstur feieede
each of which is inclined relative to a direction perpendicular to

t he one maphader,fachich (0 p)p oseter enndeseurf@ede is opposite to the
10surface(s)curvedrel ati vetot hedirecti on perpendi cular to the one

main surfagee end shfelis @esghieptliigrht agdijdect hPAtEN WH 6Dhnd RARE
of light that is emtted fromthe |ight source travels, which part

shows a pe i.na ks, ref ..t he. peak _djrectj.aon. ..
Accordi ng ?g Hqg]r%r gﬁ%%?@n@%i%ﬁi %gé)atzrb%\aelflg lplgr? 8%%?9&”?%%%@?
emited fromihe |ight source, whic art is parallel to the peak

di |5£acti on,oreg‘c&u]& ?E‘éigp’p%s‘?wté%?dﬁ]vﬁfeﬁli Ehsh ligd & 818 Wippesi #& doa
the light source. 20Note here that the opposite end surface of the

| i ght gui deupgifaee(s)iaél ithe prodinwedome(st ibeing thermpebiktuted by
direction. Therefore, light that has reached the opposite end is
reflected fiy ttheoopposimhe rendisuliacel asdirLioers ¢atch t be Ivwahtch is
guide plate. This reduces 25diffuse reflection of light in the
vicinity ofntPned relative to a direction perpendicular to the
( one main surface or (ii) one or more curved

10 surface(s) curved relative to the direction
perpendicular to the one main surface.

In this Description, a direction in which a part
of light that is emitted from the light source travels,
which part shows a peak luminance is referred to as

15 the peak direction. According to the arrangement
described above, a part of light that is emitted from

(_‘ the light source, which part is parallel to the peak
direction, reaches the opposite end which is on the
side opposite to the light source.

20 Note here that the opposite end surface of the
light guide plate is inclined or curved relative to the
peak direction. Therefore, light that has reached the
opposite end is reflected by the opposite end surface

and returns into the light guide plate. This reduces

25 diffuse reflection of light in the vicinity of the



11011/ PCT - 6 - opposite end, thereby reducing light energy |oss.

Note -that, in a case where the opposite end surface has two of 1ABF&PCT
protrusions protruding in the peak diregtion, such a case can al so be
5 expressed as follows: a reflective end surface has a depression and
a protrusion on the peak direction side. |, . Further, since the
opposi te eR®RAFLEEeCHA, LREFERY shagalelBrR déght iGRETEsd l9F % ace

or a 10 curved surface, it is possible to easily formthe opposite

end surface by fliotexabpleet,i njectd orawkdiwd ofet Hh&i ghp pgus tee end

plate. As such, according to the arrangenment, it is possible
to providesarfacke i ¢hd suiivi ol o Mheb rlei ght 012us€i €hfd cheray has nieein
i nproved with a sinple arrangenent. In order to attain the

mpr oved [ mpl e arrangement. © in the
prasent | ruest | die el uJet SRd T oot hack | GRE Sounel andlg0 | B

liquid crystal panel, ccordi ng to..the .arrangepent, since
di f¥ use r o KBGT SR o6t %Fgﬁ?lfﬂ“ﬁe i dicdiley v & h%gégg%klirtfé‘%‘?ldh@fs a
the |ight guide plate is reduced, generation of a bright line is
prevent ed. A T e prEked | 8 pds & bP& ottg @speavi d& at hiequp @ ads yshialection
di splay device that is

side.

Further, since the opposite end surface has a

( simple shape such as an inclined surface or a

10 curved surface, it is possible to easily form the
opposite end surface by for example injection
molding of the light guide plate.

As such, according to the arrangement, it is
possible to provide a backlight unit in which light

15 use efficiency has been improved with a simple
arrangement.

( In order to attain the above object, a liquid
crystal display device in accordance with the
present invention includes the foregoing backlight

20 unit and a liquid crystal panel.

According to the arrangement, since diffuse
reflection of light in the vicinity of the opposite end
of the light guide plate is reduced, generation of a
bright line is prevented. This makes it possible to

25 provide a liquid crystal display device that is



11011/ PCT - 7 - excellent in lumnance and display quality.

Addi t-i-onal objects, features and strengths of the present invéafldAPCT
wi |l be made clear by the description b Iow Furt her, the advantages
of the 5present invention will be evident” fromthe fol | owi ng
explanation in reference to the draw ngs. Advantageous Effects of

| nvent i on AXSaidieinghti mnd @ m hingoreedantd diisp ke aresbiity 10

invention is an edge light type backlight unit including: a light

gui de plate;, andAddighinadurekjproas defleadaseso 4ack engeandths of
surface of the light guide plate, said edge |ight type backlight unit

causing || ghte ! bate dian ent ivach then! | gh1gUbde BAAKE: 12 U PUGDythen e

one end surface to be emtted in the formof pl ane em ssion from one
main surfa i gh ide an o osite,end surface of the
ant out da et phanbsisolt . ¥ Brindfy o8 o e el Al ol

end surface of the l.i ght gui de 20 Iate havi ng one or

prgit rusi onP§F §FBtr &IH% %hoa p‘éfai({)d]i)?e&‘i’dheﬁf | firgniE tﬂa? feléaviing

fromthe |ight source, and bei ng constituted by (i) two or nore

i ncli ned s@Kfpd@e@aéaom omnwhetbreadactoneder dmimiengoe.a direction

per pendi cular to the one main 25surface or (ii) one or nore curved

surface(s) curved
Advantageous Effects of Invention

(_ ' A backlight unit in accordance with the present

10 invention 1s an edge light type backlight unit
including: a light guide plate; and a light source
provided so as to face one end surface of the light
guide plate, said edge light type backlight unit
causing light that has entered the light guide plate

15 through the one end surface to be emitted in the
form of plane emission from one main surface of the

(7 light guide plate, an'opposite end surface of the
light guide plate, which opposite end surface 1is
opposite to the one end surface of the light guide

20 plate, having one or more protrusion(s) protruding
in a peak direction of light that is emitted from the
light source, and being constituted by (i) two or
more inclined surfaces each of which is inclined

relative to a direction perpendicular to the one main

25 surface or (ii) one or more curved surface(s) curved



11011/ PCT - 8 - relative to the direction perpendicular to the one

mai n surface. Therefore, it is possible to provide a planar |itgAEl/PCT
source unit in which |umnance has been inproved with a sinple
arrangenment. 5 Brief Description of Dra\% hgs Fig. 1 Fig. 1is a
cross-sectional .view schematically showi ng_an arran errent

of a |iqui BEERFEVEl BPspitng DHRAT 6E0 P RO AAEE WiEH obe ¢ one
enbodi nent of the present invention. Fig. 2 Fig. 2is a
cross-sect iomah \\ewisleen rijhanut fereexatpl e pfo msibdbkt tgui deopliate a
shown in Fig. 151. Fig. 3 Fig. 3 is a cross-sectional view

zggwl ng 2 pUatheF eampte wdulrhe: | hght touide whaks shewmiimabice has
ig

been improved with a simple arrangement.

S
Brief Description of Drawings
Fig. 1
Fig. 1 is a cross-sectional view schematically
( showing an arrangement of a liquid crystal display
10 device in accordance with one embodiment of the
present invention.
Fig. 2
Fig. 2 is a cross-sectional view showing
another example of a light guide plate shown in Fig.
15 1.
Fig. 3
{ Fig. 3 1is a cross-sectional view showing a
further example of the light guide plate shown in
Fig. 1.
20 Fig. 4

Fig. 4 is a cross-sectional view showing still a
further example of the light guide plate shown in
Fig. 1.

Fig. 5

25 Fig. 5 is a view showing a backlight unit in



Fig. 4 is a cross-sectional view showing still a further exanple of
the light guide plate shown in Fig. 1. Fig. 5 25Fig. 5 is a vilé®ll/PCT
showi ng a backlight unit in 11011/ PCT -9 -

accordancew t ht hepr esent i nventi onand coﬁpar ative exanpl es thereof.

Fig. 6 6.is a _cross-sectional view schematically
5showi ng af c&r% BAGenB Rt ofwéthl quitd rysPdic e S ay deviegetion  and
accordance with a conventional exanple. Fig. 7 Fig. 7is a

cross- sect £ omalp ai @i g kowixmmap bask it hght @iaif't i naccor dancewi t hanot her
10conventi onal exanpl e.
Fig. 6
Fig. 6 is a cross-sectional view schematically
5 showing an arrangement of a liquid crystal display
device in accordance with a conventional example.
Fig. 7
Fig. 7 is a cross-sectional view showing a

( backlight unit in accordance with another

10 conventional example.

Description of Embodiments
The following description discusses, with
reference to the drawings, one embodiment of a
15 liguid crystal display device in accordance with the
present invention. Note, however, that the present
( invention is not limited to the following
embodiment.
(Arrangement of liquid crystal display device
20 100)
The following description discusses a
schematic arrangement of the liquid crystal display
device 100 with reference to Fig. 1. Fig. 1 is a
cross-sectional view schematically showing an

25 arrangement of the liquid crystal display device 100



Description of Enbodi nents Thefol | ow ngdescri ptiondi scusses, w
reference to the drawi ngs, one embodiment of a 15 liquid cryst
di spl ay device in accordance with the pLﬁsent I nvention. Note,
however, that the present invention is not limted to the follow ng
enbodi nment . rangenent of liquid crystal display device 20100)
Thef ol | owi ﬂéélﬁé&r ipg‘f?ﬁﬁé]’i S ERRe 4 19RKdhht i ¢ arrangenent of the iquid
crystal display device 100 with reference to Fig. 1. Fig. 1 is a
cross-sectional Vhewstiewati cat ¥ ggladwichs phayl1de ¥/iPET 1 01D inaofludes
present enbodi nent.

(i) a backlight unit 10 and (ii) a liquid crystal panel

th
4p11/PCT

20 provided on top of the backlight unit 10. Note
5 here that the liquid crystal panel 20 can be a known
liguid crystal panel, and 1is not limited to a
particular kind.

The backlight unit 10 includes a light source
( 1, a light guide plate 2, a frame 3, a reflective sheet
10 4, and an optical sheet 5. The backlight unit 10 is
an edge light type backlight unit, which causes light
that has been emitted from the light source 1 and
entered the light guide plate 2 through a light
entrance end surface 2a to be emitted from one main

15 surface of the light guide plate 2.
The following description discusses each
( feature of the backlight unit 10. Note that, in the
description below, for convenience of description,
one main surface of the light guide plate 2 through
20 which plane light exits is referred to as a top
surface, and another main surface opposite to the
one main surface is referred to as a bottom surface.
The light source 1 is provided so as to face the
light entrance end surface (one end surface) 2a,

25 which is at least one end surface of the light guide



The liquid crystal display device 100 includes (i) a backlight unit

10 and (ii) a liquid crystal panel 20 provided on top of the 11011/PCT
backlight unit 10. Note 5 here that thf liquid crystal panel 20 can
be a known liquid crystal panel, and is %dt limted to a particul ar

ki nd. The Racklight uni;it 10 .includes a |light source
cl, a lighPlgdicde?pl Tdee 211ghty §RUTCG derqmditisyd igdebt tovoasd sanbh e
an optical sheet 5. The backlight unit 10 is an edge |ight type

backl i ght lirght weithrsauses tinght shutfdas béem. enl bt edHe omptiteesent
| ight source 1 and entered the |light guide plate 2 through a |ight

entrance eathbwdbeeeda,t ahe enghtteds Haone mad nalSsyHace mittheg
| i ght guide plate 2. Thefoll ow ngdescri ptiondi scusseseach ( feature

of the backhhgd unktpil0. Note that, in the description below for
conveni ence of description, one main surface of the light guide plate

2 rough 20 ich,.plane light exits ig referred to as a top
surface, and an h%PQn;ﬁ adyr Sac‘éna)b%b%at ef%t%mt hghﬁn W h SRRACE i
referred to as a bottom surface. The Iigiht source 1 is provided
so as to fRES them pgktlr&t Hiande erdd stihieade [loei Bgd dastaddtizen, a
25which is at | east one end surface of the |light guide 11011/PCT

pl ate 2. Therticghb rsoincewh bmht sal ipght tt avfar Hisghhe th ght ient eanteted
end surface 2a. In the present enbodinment, the light source 1 is a

ngréeeTtﬂ:ﬂ(ﬂﬁl dinde 1GLED) - sBhi AL tihatr 4§ cami t el ibenptahe 1HAY the
( highest luminance, 1is referred to as a peak
10 direction. In Fig. 1, the peak direction is indicated
by an arrow that extends from the light source 1 to
the right. Note that Fig. 1 shows a cross section in
a direction perpendicular to the top surface (the
thickness direction of the light guide plate 2) and in

15 the peak direction.
The light guide plate 2 is a transparent plate
( provided so as to face the liquid crystal panel 20.
On the light entrance end surface 2a side of the
light guide plate 2, the light source 1 is provided.
20 The light entrance end surface 2a and the opposite
end surface 2b which is opposite to the light
entrance end surface 2a of the light guide plate 2
are on the peak direction of light that is emitted

from the light source 1.

25 The opposite end surface 2b of the light guide



has sonme directivity. In the follow ng description, a direction in
which a part of light that is enitted fromthe |ight source 111011/PCT
travel s, which part has the highest Iunlgance, is referred to as a
peak 10 direction. In Fig. 1, the peak Wirection is indicated by an
arrow that extends fromthe light source 1 to the right. Note that

Fig. 1 shoﬁgaéecr§ss Sti%n RO AT HiS R oR T PpEAdnEl AP t 6hithe Ptopk
surface (the thickness direction of the Iight guide plate 2) and in
15t he peakddreedtioon. For ex@hmglightimuitde ppaes oni s eanttr@ds pae artt,
pl ate provided so as to face the liquid crystal panel 20. On the

light entrehee e¢pbesyitecerRd sidefefcd hani ght gehdairhat&€d2.bihawo
| ight source 1 is provided. 20 The |ight entrance end surface 2a and

th i f i ' ' t | - _ent
end Surface S5 S ne T hr Sgul oo afa oo o b dde By KB Ch e

of dight that is emtted fromthe lig source 1. 25The opposite en
sur¥ ace Zbg]%fcltkﬁéelsisgh léﬁiccféoril(?lflll -P]:L%ﬁ-t pFE® lﬁ’gélfae % 't
protrusion protruding in the peak direction. For exanple, in the
present enbdéfmehf s hel bppdsi Pe edier sbdeackhzi | §heonstp patseit ey etwmd
inclined surfaces that are inclined relative to the 5 thickness
direction strtflaecdi ght guicder psptoend.s | not hitsvsasequiali ssid eker alil ea
that the opposite end surface 2b corresponds to two equal sides of a

triangul are sitaRe i Ma Fi 9hdp eNehepihat .1 in the light guide plate 2, an
angle 10 at which the opposite end surface 2b is inclined relative to

the thickness di i t |, ght i de i §._Nnat rticul arl
(I imted. The angPF§%E:eaﬁ(r}b%ftéepﬁasﬂg%p}%}#aéﬂ5%ecéjnlsélp r &ti &hto régle
rgfractive | nde 'e(Lth' }o that the opposite end surface 2b refl ects

1 et i

Pight paﬁ"[al & ‘E)eékpaior%’ctt‘?oﬁ_nd surface 2b 1is inclined

relative to the thickness direction of the light guide
2 is not particularly limited. The angle can be set as
appropriate in consideration of a refractive index
etc. so that the opposite end surface 2b reflects
15 light parallel to the peak direction.
The light guide plate 2 arranged like above can
( be formed suitably from resin etc. by injection
(injection molding).
The frame 3 contains and holds the light
20 source 1, the light guide plate 2 and the like. The
frame 3 is preferably arranged such that its part
that faces the opposite end surface 2b of the light
guide plate 2 has a depression and/or a protrusion
that fits the shape of the opposite end surface 2b.

25 This makes it possible to more suitably reflect light



The light guide plate 2 arranged |ike above can be forned swtabl}ll
fromresin etc. by injection (injection molding). The frame 311011/PCT
contains and holds the |light 20 source the light guide plate 2 and
the like. The frame 3 is preferably arranged such that its part that
faces the o posi.te end surface 2b of the lig ui de Iate 2 has a
depr essi ontBidy drag pEAGRS rFl%ﬁaprIP?§1ttﬁee§h<gp§Ucﬁ ahe dpposite

end surface 2b 25This nakes it possible to nore suitably reflect
light 11011/ PCITharefltdatihassheached tibe poppusitel emd suw flacef2be
The reflective sheet 4 is provided so as to face the bottom surface

of the lighhegubdetplat esdrfalee reffl edtéveighaetghasidi ghte 2. The
reflectivity, and reflects 5light that |s emtted through the bottom

The oot SrERpeLhoft, Bhit o) ALe 211 Rk 1 PE LBl vILLSS aox{;ateré;l gts

The opti ca]Ir et 5is provi de ace the ace o
t guid | ate. 2. The opti et 5| rran edto uni f or
ong 10 co! e S %Pgan‘i {haf T g@ﬁ#tﬁ T?M%ﬁgﬁfmegtootpt%mfﬁeg SoEhe !
Ilght gui de plate so t hat the llb’ght strikes the liquid crystal
panel 20. the llg\bdogm hget ®lede shckr tght henili ght guadgedla ke 2.

above, light emtted fromthe Iight source 1
The optical sheet 5 is provided so as to face

the top surface of the light guide plate 2. The
( optical sheet 5 is arranged to wuniformize and
10 colliects light that is emitted through the top surface
of the light guide plate 2 so that the light strikes
the liquid crystal panel 20.
According to the backlight unit 10 arranged
like above, light emitted from the light source 1
15 enters the light guide plate 2 through the light
entrance end surface 2a, and propagates through
g the light guide plate 2 while being reflected. The
light propagating through the light guide plate 2 is
reflected by the reflective sheet 4, 1is emitted
20 through the top surface of the light guide plate 2,
and then is emitted (in the form of plane emission)
to the liquid crystal panel 20 via the optical sheet
5.
Note here that a part of light that is emitted

25 from the light source 1, which part shows the



15 enters the light guide plate 2 through the |ight entrance end
surface 2a, and propagates through the |ight guide plate 2 whilll&11/PCT
being reflected. The |ight propagating ilgr_ough the light guide plate

2 is reflected by the reflective sheet 4, is emtted 20 through the
top surface .of, the light guide plate 2, and then is emtted %gg t he
form of pl An&RAedsi BRI tRathechi ddial et §stiT pr@BIL 2r oM light
optical sheet 5. Note here that a part of |ight that

is enmttededBframacecein ghts @ofiace 12 avhacd parctashows tthes diPpdisite
PCT -14 - highest |lum nance, travels straight fromthe |ight entrance

end surfacenZh andrfgfaehesbthespppesitiecersppyépee 2hdSisneprhbe 2b
opposite end surface 2b has inclined surfaces inclined relative to

the peak 5{:'1629% Irgﬁidl\%ﬁlléé@' Qb regliifRd %il(ér\tiy]iulcbgr}th %bplesak

travels, t has reached the opposite en rface

refd ected the .inclined surf.aces sg.as to return into the |ight,
guiéde pl at@lfﬁ.ecl Oﬁért"y&}le 1% & c‘iéﬁe\%épéltﬁ@ 0 éFihe éhd: tllght
surface 10 2b corresponds to two equal sides of a triangular shape
inFig. 1,tr@Vieslspos§ﬁ@| elltg)hltef‘lvébltchhé‘lﬁisghfeﬁmléeduif-gtﬂ yopposite
Not e that, depending on the angles of the inclined surfaces of the
opposi te eaddusbade @b, 215 i$i ghfle bhae dhasyr edchetnchénepposiuef £0d s
surface 2b can be reflected by one of the inclined surfaces of the

opposite egd sakface 2be aidd ham iy ttfheeotl_h?h@f %ﬁ?dienc B&¢ 2. In
surfaces so as to return into the light guide plate 2. 20In this way,

(90 et e RSeT et oched el IO 505,305 120% . 30 e

returned into t i's final mtted towa

| Lquid cr al panel 20 through the top surface, of the |ight, guide
oifhe 2 2abnes B SRs PRADAI Ty L3 hé BAAY | Drd oo 9116 ofFiangular

shape in Fig. 1, it is possible to reflect the light
more suitably.

Note that, depending on the angles of the
inclined surfaces of the opposite end surface 2b,

15 light that has reached the opposite end surface 2b
can be reflected by one of the inclined surfaces of

(_ the opposite end surface 2b and then by the other of
the inclined surfaces so as to return into the light
guide plate 2.

20 In this way, light that has been reflected by
the opposite end surface 2a and returned into the
light guide plate 2 1is finally emitted toward the
liguid crystal panel 20 through the top surface of
the light guide plane 2.

25 Therefore, according to the backlight unit 10 of



11011/ PCT - 15 - the present enbodinent, light is less reflected
diffuse reflection in the vicinity of the opposite end surfacéIQBI/PCT
and thus light use efficiency is |nprovF% This nakes it possible to

i nprove the 5l um nance of the backllght n|t 10 by approximately 3%
In addi tion, such increased | unmi.nance co hbutes 0 a decrease in

pover conskfSt i BA €5tE e DACRPIOGHR St ¢ thiis nhkés ifehbstere by
reduce power consunption of the liquid crystal 10di spl ay device 100.
Further, simnEbBulsighte {le ¢ bsanr ehl dgd edvhyg idiiftfyusel rtdibeotp po sinet ken d
backl i ght unit 10, display quality of the liquid crystal display

devi ce 100s g fiae ovedib, (Medh i edt Bxaspl Q$§<hft Il ghge guiedqipliaheey) 18
The shape of the opposite end surface 2b of the |ight gw de plate 2

i's not W&?r&%écﬁ‘e 51"‘13?% eﬁ'Pé("ﬁéé‘ F'tgo}?ila ’L\;Flé()l proye the

descrlptlon I scusses exanpl es I ght gUI p

As .shown i t he osite en urface, 2b, 20.0of the |i e
pl &te 2 can? 9’&5’1{13?& Stfgg%bey Ra éﬁfﬁlegsjhgu%bte]t aP¥ L PRLR I 4 ?
relative to the thickness direction of the |light guide plate 2. Fig.

2 is a vieWshow hg a 13¢HitéaMde plauels | niBcssr@akce wilhminance

nodi fied exanple. In Fig. 2, it is
25preferabd:einhatidnuppcssiteemdsdefwwﬁbe in power consumption of

the backlight unit 10. This makes it possible to
(. reduce power consumption of the liquid crystal
10 display device 100.

Further, since light is less reflected by diffuse
reflection in the backlight unit 10, display quality
of the liquid crystal display device 100 is impx"oved.

(Modified examples of light guide plate 2)

15 The shape of the opposite end surface 2b of the

light guide plate 2 is not limited to the shape shown

( in Fig. 1. The following description discusses
modified examples of the light guide plate 2.

As shown in Fig. 2, the opposite end surface 2b

20 of the light guide plate 2 can be constituted by a

curved surface that is curved relative to the

thickness direction of the light guide plate 2. Fig. 2

is a view showing a light guide plate 6 in

accordance with a modified example. In Fig. 2, it is

25 preferable that an opposite end surface 6b



11011/ PCT - 16 - corresponds to an arc of a rounded shape. Note that
to what degree the opposite end surface 6b is curved rel ativeld8l1dHBCT
t hi ckness direction of the |ight guide ﬁéate 6 is not particularly
limted. Therefore, for 5 exanple the deégree can be set as
appropriate in consideration of a refractive index etc. so that |ight
par al | el t60tfﬁe€§aeamgi5ré@tiaoﬁ% ﬁé’Cré?f&tléa}lnded shechedi NP o that
nodi fi ed exanple shown in Fig. 2, since light that has reached the
opposite ehd ®h agurdfeagree6bthse repipers tte byntches eufaed: sbf asecandv e d
returns into the light guide plate 2, it is possible to reduce

di ffuse reféegtioe @b lilght thictiheeWLiditycelomhe PR 1egdNd guide
surface 6b as is the case with the enbodi nent shown in Fig. 1.

15Al t er nat j,yeky, ghe: op it - sunf 2h: of . .t | i i pl

2 can be chgtti%t utgegliyg?% gjrggg%gﬁllnagﬁclﬁfneglIglrjlrtfegcgésﬁgl{fgtr\%gog[ree’rm?lé)%

curved surfacesHs;fFa% to have two or nore protrusions rotrudi.ngc'
> 38or

the peak df F&dhy %8M5I%, C&si ndfcat el ySa 3BRIPL PrAg ielnnin

Fig. 3, an opposite end surface 12b of a light guide plate 12 in

accor dance @t i Ge Fdiliedo éx ampled Teamt bee conskd X ueéd . by of durat light

inclined surfaces so as to have two protrusions protruding in the

E)ezil; _25di reatriadi.e IFitg. th e spaadt odsr sectibandls wiedfieshioading 11011/ PCT

According to the modified example shown in
(. Fig. 2, since light that has reached the opposite end

10 surface 6b is reflected by the curved surface and
returns into the light guide plate 2, it is possible to
reduce diffuse reflection of light in the vicinity of
the opposite end surface 6b as is the case with the
embodiment shown in Fig. 1.

15 Alternatively, the opposite end surface 2b of
the light guide plate 2 can be constituted by two or

(_ more 1inclined surfaces or two or more curved
surfaces so as to have two or more protrusions
protruding in the peak direction.

20 For example, as indicated by a solid line in
Fig. 3, an opposite end surface 12b of a light guide
plate 12 in accordance with a modified example can
be constituted by four inclined surfaces so as to

have two ©protrusions protruding in the peak

25 direction. Fig. 3 is a cross-sectional view showing



the light guide plate 12 in accordance with the nodified exanple. In
this case, the opposite end surface 12b preferably correspondslfPdlifR6T
equal sides of each of two triangular shapes in Fig. 3. 5
Alternatively, for exanple, as indicated by a solid line in Fig. 4,

an opposite end,surface 16pb of |'i ght gui.de plate 16 in accordance
with a md?hieedlb&ﬁﬁm g%éﬁ%d?@%ﬁ&i tll.ﬁgednoy aGHOEGraBE Surf htls be

as to have two protrusions protruding in the peak 10 direction. Fig.
4 is a crogsedeti¢dnat xdmp khowilmg thes i ghtsgui dhh @l atepitsite end
accordance with the nodified exanple. In this case, the opposite end

surface lﬁbuﬂ’ffeﬂ’@éablﬁtﬁogﬁﬁépémd%l atio ake sqf oeats of o t Wowlourded al
shapes in Fig. 4. 15According to nodified exanples shown in Figs. 3

and 4, singeqlbisois KAl phas eAshedi Lhe opRosiEe gad gufage 18

reflected by an inclined surface or a Curved sur and re

the I'ight guide te, if.1s,possible to reduce diffuse ref|ection of
20‘I%| ght in the v‘ﬁ:?‘ﬁfﬁf‘{)’fv? ’OEBSSi?éaeWcP Qrf 8 L8GiC3hedcaby 2
wi th the enbodi nent shown in Fig. 1. Note that the nunber of
the foregobAdiprbtRasiBnd & the opposipesdig srdasaidnot Kebl pdha
guide plate 2 is not limted to those descri bed 25above. The nunber

can be a lldrget gunbde. pld0d1/1RCTin Bceordanceumtingt motmddafied
also in a case of using a light guide plate in accordance with such

modi fied expERhesle i Eairs Beefes aly @ thied dt heyf ran® 3 WA e deprasst £8
and/or a protrusSion that fits the shape 5of ¥he opposite end surface
(of the light guide RIgLe two protrusions protruding in the peak
10 direction. Fig. 4 is a cross-sectional view showing
the light guide plate 16 in accordance with the
modified example. In this case, the opposite end
surface 16b preferably corresponds to an arc of each
of two rounded shapes in Fig. 4.

15 According to modified examples shown in Figs.
3 and 4, since light that has reached the opposite
(’ end surface is reflected by an inclined surface or a
curved surface and returns into the light guide
plate, it is possible to reduce diffuse reflection of
20 light in the vicinity of the opposite end surface as is

the case with the embodiment shown in Fig. 1.
Note that the number of the foregoing
protrusions of the opposite end surface 2b of the

light guide plate 2 is not limited to those described

25 above. The number can be a larger number.



(Gt her effects) The backlight unit 10 in accordance with the
present enbodi ment is advantageous also in reducing its outer 14024/PCT
Such an advantage is 10described with rf%erence to Fig. 5.

Note that, as a conparative exanple, a tTght guide plate having an
opposite end surface constituted py a single inclined surface is

used. Fig. 5 is BWAERCEcHRREE chitidyE sdlfAg dh B5 6pFdsi od daging a
surface of each light guide plate. (a) of Fig. 5 shows an opposite

end surfacki@bti gatder dahzéewiith abe qrésent cenbothment ¢ i bin ol iFigd
5 shows an opposite end surface in accordance with a conparative

exanpl e, asga@pdsFi gt SSSh?Wéf@rtaZIQIQDFtQﬁh‘te td Jvaface 8b has a
accordance with anot her exanple of the present enbodi nent. Note that

(8) 10 (C)dBf it gsiB PaGh QNN A CPeg FEYIPA Ih Abe I CkRRSSshape

direction o i ght qgui pl ate*and 1n peak direction.” 2

of X he opposite end surf.gces shown i a) 1011/, .PCT -19 - to (c) of
B & e TPaT R ged ROty Patt b Ad EhghtliBd hid gl deo Rite
peak direction. For_ exanple, the opposite end surface 2b shown in (a)
of Fig. 5 and t HEOéppsosiaienbskurface shown in (b) of Fig. 5 are

S5each at 45 degrees to the peak direction. Further, in (c) of Fig. 5,
t he opposite endlbur fhaecBbighds.unit 10 in accordance with the

present embodiment is advantageous also in
( reducing its outer size. Such an advantage is
10 described with reference to Fig. 5.

Note that, as a comparative example, a light
guide plate having an opposite end surface
constituted by a single inclined surface is used.

Fig. 5 is a view schematically showing an

15 opposite end surface of each light guide plate. (a) of
Fig. 5 shows an opposite end surface 2b in

( accordance with the present embodiment, (b) of Fig.
S shows an opposite end surface in accordance with
a comparative example, and (c¢) of Fig. 5 shows an

20 opposite end surface 6b in accordance with another
example of the present embodiment. Note that (a) to
(c) of Fig. 5 each show a cross section in the
thickness direction of the light guide plate and in
the peak direction.

25 Each of the opposite end surfaces shown in (a)



According to (a) to (c) of Fig. 5, a distance fromthe inside gan
intersection of (i) the top surface of the light guide plate aA81{/FfFT
an.inclined 10 surface or a curved surface) of the opposite end
surface to the outside (an end of the 11ght guide plate) of the
opposite end surface is sharter in the present enbodi nent ((a) and

(b) of Figtos)Cth&f ifhil8hedcdifpat b AV fani? ec@Ymerlly geHhecinthe
ot her 15 words, according to the present enbodinent, it is possible

to inproveliglit pusea k¢l diceridyeop etdhle Hackldigltn unFo ri@ xw thplie, the
increasing the length of the outer size of the |ight guide plate 2.

Further, bypdesisgieng ftite dughih i 9® pdBldw A Zhsysh LTatrihe sunbey
of protrusions of the opposite end surface 2b is larger, it Is

possi bl e tphfewag%gégpy;s Je UL B c B %gleivﬁhq{.{]ie@@% 9t §9eh! W eate

For exanple, in otted Tine indicates opposi te®en

surf ace 2b_whi.ch_ha ingle 25protrusion. It,.is clear fromFig. 3.
that, in atf&dd 211801/ TpBTCC S0 G BaRE SHgicsst i 0 nEHER RS bR
inclined surfaces are the sane, an opposite end surface that has two
prot r usi onkC hotke et r? butles p® RosédECEIDA PR A e iz bE St he

| i ght guide 2 than an opposite end 5surface 12b which has a single

protrusi on. AccSimiliarg ytoi n(&) gtod, (@) dotft eBikine j ndi cdties atihee
opposite end surface 6b which has a single protrusion. It is clear

fromFig. Ardhat.che ajeapel whe(gndegrpesr 8 cayboup ofreupyed (3 f aces
are the 10 sane, an opposite end surface that has two protrusions

(0r 9" RS A053, FRCHER BB e bl L b me
10 surface or a curved surface} of the opposite end
surface to the outside (an end of the light guide
plate) of the opposite end surface is shorter in the
present embodiment ((a) and (b) of Fig. 5) than in
the comparative example ((b) of Fig. 5). In other
15 words, according to the present embodiment, it is
possible to improve light wuse efficiency of the
( backlight unit 10 without increasing the length of
the outer size of the light guide plate 2.

Further, by designing the light guide plate 2
20 such that the number of protrusions of the opposite
end surface 2b is larger, it is possible to further

reduce the outer size of the light guide plate 2.
For example, in Fig. 3, a dotted line indicates

the opposite end surface 2b which has a single

25 protrusion. It is clear from Fig. 3 that, in a case



Note that the present invention is not limted 15 to the foregoin
embodiments, but rather can be applied in many variations by gépé HECT
skilled in the art within the scope of ége clains. That is, a new
enbodi nent can be obtained froma propef~conbinati on of nodified
techni cal neans, provided 20 such enbodi nent does not exceed the
scope of tWENEI& fd1c| A BEhes W dd CiHeadhBaYi aknt B déd@dhed T freRs
foregoi ng description of enbodinents serve solely to illustrate the
techni cal detaitilseob amme presemnt p poveiitd onn dwhs tir fshoel dhrot hes two
narromy 25interpreted within the limts of such enbodi nents

11011/ PCT pra3ltrushdcoOnai¢te exaiptEsutd (@thereciancheoaPild &futer
within the spirit of the present invention, provided such variations

do not excgg?et hg £SCPRG Oflli%il& p%gﬁgﬁecl 3i ”finsaeﬁ fort hgbék)%"&itet heend

5(Cvervi ew t he present vent n order t tarn

f oregoi ng obj ect, a,bhacklight. unit in accordance with the present

i nvent i on Elr;cr?%ﬁgé%g'ﬁt}%]’t?ﬂae%@a%k?i AP &M PTALFHR IR -a 1 ght
guide plate; and a |jght source 10 provided so as to face one end
surface of the IPgmilfnlde, pimt Bigsattd edgkoktght liyppe immdkriaghts ubihe
causing light that has entered the |light guide plate through the one

end surfaceptmobeétenm téad i nsthefdoem of bpl awd Brhssilen «f rom onei mgile
surface of the 15 Iight guide plate, an opposite end surface of the

l'i ght gui dgrpltahies i whi Chi OPPOSLle LNdfsyniage d S 9pRashke 4@ the Onge
end surface of the |light guide plate, having one or nore

protrusio ot i i n p iregtion of light_ that is emtted
(fromthe %ﬁ?g%t cgg rrc%geé,éar? b‘gﬁﬁgdécoﬁgti 1Qu e c!)y%(qg%?ﬁgsoraﬁﬁrethe
ii |l ined surfaces each of which is inclined relative to a direction

p

pendi cuF @M o t Felon® RRIASELF fald Or (SVYI65E or tRRE clvded two

surface(s) curved relative to the direction perpendi cular to the one
25mai n surpraedrusions more contributes to a reduction in outer

size of the light guide plate 2 than an opposite end
surface that has a single protrusion.

Note that the present invention is not limited

15 to the foregoing embodiments, but rather can be

applied in many variations by persons skilled in the

( art within the scope of the claims. That is, a new

embodiment can be obtained from a proper

combination of modified technical means, provided

20 such embodiment does not exceed the scope of the

claims. In other words, the embodiments described

in the foregoing description of embodiments serve

solely to illustrate the technical details of the

present invention, which should not be narrowly

25 interpreted within the limits of such embodiments



11011/ PCT - 22 - According to the arrangenent, a part of |ight
that i's emitted fromthe |ight source, which part is parallel 1t81¢h8CT
peak direction, reaches an opposite en hat is on the opposite side
of the light source. 5 Note here that” thé opposite end surface of

the |ight g%hge plate is inclined or curved relative to the peak .
direction. aTér SORET &I CXMMRAESH Nadtr 52RBE R hE adppdas t & RRdicd
refl ected by the opposite end surface and returns into the Iight

gui de platwition Thhe repices diff fiise pefd sehitor rof e hitglotn j nptrlevided
vicinity of the opposite end , thereby reducing light energy |oss.

Note that,suti® cnagiwitgiom shedeppesdte €rdest f acgehag cld9eOr o0l €h e
protrusions protruding in 15 the peak direction, such a case can

al so be exBﬁ% g @Paiﬁiéo¥§{ g?kgqugijggrend surface has a

depression and a protrusion on e peak direction side. Further,
sigfe t he opposi%g end surface has a 20 sjnple shape such as an

in® i ned surfacd Q¥ e i Vel IstPraRr eAE 1S PHEEMHI@ Y easily form
the opposite end surface by for exanple injection nolding of the
light guide platles order to attaids sudne aéesrcdmgnigo theject, a
arrangenment, it is 25possible to provide a backlight unit in which
light 1104a/Rhigh23 unit in accordance with the present

invention is an edge light type backlight unit

( including: a light guide plate; and a light source
10 provided so as to face one end surface of the light
guide plate, said edge light type backlight unit

causing light that has entered the light guide plate
through the one end surface to be emitted in the

form of plane emission from one main surface of the

15 light guide plate, an opposite end surface of the
light guide plate, which opposite end surface is

( opposite to the one end surface of the light guide
plate, having one or more protrusion(s) protruding

in a peak direction of light that is emitted from the

20 light source, and being constituted by (i) two or
more inclined surfaces each of which is inclined

relative to a direction perpendicular to the one main

surface or (ii1) one or more curved surface(s) curved

relative to the direction perpendicular to the one

25 main surface..



use efficiency has been inproved with a sinple arrangenent.
Further, the backlight unit in accordance with the present invéRtildRCT
is.preferably arranged such 5 that theegﬁposite end surface of the

| ight guide plate is constituted by the“tfwo or nore inclined

surfaces; and the opposiite end surface corresponds to two equal sides
of one or nore tfiCERUAAR Shhpe(id)ei @ W 2 AGBIERRE, 0 bBET § nofhdight
direction 1l0perpendicular to the main surface and in the peak
direction.that isAceoriditegdt 6rome atreangertent sosince,| ivght ctthap ahas is
reached the opposite end surface is reflected nore suitably, it is

possi bl e tgafiilher iaprome bledhk busecefdhti @¥ches adubidsbsite
t he backlight unit in accordance with the present invention is

f bl t t i.te.and f ; he |jght
Gui de. pl a6 i aad: TPL0SH Byt AR HRGIF SR T IR b rEoat &%

and the opposite_end surface corresponds to an arc qQf one_or nor
ro%nded shape(s)eNioﬁea Regss Headi CFZP%OPIPF?ﬂstlltlS (ﬁrﬂécﬁ%ﬁface of the

perpendicular to the main surface and in the direction.
Accor di ng 4@k hegaridbige e, isi hoe lilmes di gt c26mhech rvalsa tisaehied the
opposite end surface is 11011/ PCT - 24 - reflected nore suitably, it
i's possiblpetad: f udtiberc tinpnove Th ghte fuse: ef filseendyght which has
reached the opposite end is reflected by the opposite
(, end surface and returns into the light guide plate.
10 This reduces diffuse reflection of light in the
vicinity of the opposite end , thereby reducing light
energy loss.
Note that, in a case where the opposite end
surface has two or more protrusions protruding in
15 the peak direction, such a case can also be
expressed as follows: a reflective end surface has a
( depression and a protrusion on the peak direction
side.
Further, since the opposite end surface has a
20 simple shape such as an inclined surface or a
curved surface, it is possible to easily form the
opposite end surface by for example injection
molding of the light guide plate.

As such, according to the arrangement, it is

25 possible to provide a backlight unit in which light



Furt her, the backlight unit in accordance with the present invention
preferably further includes a 5 frame for holding the |ight gdil@8dl/PCT
pl ate and the light source, and is arrﬁgged such that a part of the
frame, which part faces the opposite € Surface, has a shape that
fits the opposite_end surface. Accordlng to the arrangenent, since

the |ight 96 ShicHikds T eHchB® $ he D §5bsi k8 RRIVEW f abéths pef Idenpde
nore suitably, it is possible to further inprove |ight use
efficiencyarrangerhgmtder to attain the foregoing object, a liquid
crystal display device in accordance with the 15present invention

i ncl udes the forpmltrtgebackhlegh&awtlgm fhiguid ardcséaame%l ‘with
According to the arrangement, since diffuse reflection of light in

th f t: d
geﬁeY'afl B'n*%fe‘) P30 REne ?ﬁ?ﬁs‘%rgﬁnb ?‘f;ﬁfﬁ%‘fﬁa Ef‘%ﬂ%o?‘; JiEen
d d tal d I t hat | n
U nance R tdi LBitay CRRPSS | eHd Cef%&&'y  Phiccdiaig Eife

arrangenent si nce power consunptl on of pl anar |ight source unit is
25r educed, Pl e tes bosslHNS ttléu'@@dcebﬁoméhecohmmmm m o3 14 PET i16d
- of the I|qU|d crystal display device.

surfaces; and the opposite end surface corresponds

to two equal sides of one or more triangular

( shape(s) in a cross section both in the direction
10 perpendicular to the main surface and in the peak
direction.

According to the arrangement, since light that
has reached the opposite end surface is reflected
more suitably, it is possible to further improve light

15 use efficiency.

Further, the backlight unit in accordance with
( the present invention is preferably arranged such
that the opposite end surface of the light guide
plate is constituted by the one or more curved
20 surface(s); and the opposite end surface corresponds
to an arc of one or more rounded shape(s) in a cross
section both in the direction perpendicular to the

main surface and in the direction.

According to the arrangement, since the light

25 which has reached the opposite end surface is



I ndustrial Applicability The present invention can be extensively

used 5in energy-efficient backlight units and energy- efficieAd011/PCT
liguid crystal display devices. Referen§§ Signs List (1Light source
102, 6, 12, 16Light guide plate 2a, 6a,“1Za, 16alLight entrance end
surface 2b, 6b, 12b, 16bQCpposite end 3Franme 4Refl ective sheet

1550pt i cal T§hEGE tEFRadROGht SUhi £a PAOLI gl d 16r yBOS SHPLpI abo pdierther

improve light use efficiency.
Further, the backlight unit in accordance with
the present invention preferably further includes a
5 frame for holding the light guide plate and the light
source, and is arranged such that a part of the
frame, which part faces the opposite end surface,
has a shape that fits the opposite end surface.
(_ According to the arrangement, since the light
10 which has reached the opposite end surface is
reflected more suitably, it is possible to further
improve light use efficiency.
In order to attain the foregoing object, a liquid
crystal display device in accordance with the
15 present invention includes the foregoing backlight
unit and a liquid crystal panel.
(_ According to the arrangement, since diffuse
reflection of light 1n the vicinity of the opposite end
of the light guide plate is reduced, generation of a
20 bright line is prevented. This makes it possible to
provide a liquid crystal display device that is
excellent in luminance and display quality.
Moreover, according to the arrangement, since
power consumption of a planar light source unit is

25 reduced, it is possible to reduce power consumption



100 Liquid crystal display device 11011/ PCT - 26 - Clains Caiml

An edge |ight type backlight unit conprising: a |ight guide plafeél/PCT
and 5a |ight source provided so as to face one end surface of the

| i ght gui de pl ate, said edge |i~ “type backlight unit causing
light that has_entered the |ight guide plate through the one end
surface toChetBfi digdich ¢RESf&Indds nbpyade €¥k8sion from one main
surface of the light guide plate, an opposite end surface of
the light guide plate, which opposite end surface is opposite to the
one end surface of the |ight guide plate, having one 150or nore

protrusion(gH WwkeriHdi A% pDi @aRAakt @i rection
The present invention can be extensively used
5 in energy-efficient backlight units and energy-

efficient liquid crystal display devices.

Reference Signs List

( 1 Light source
10 2,6, 12, 16 Light guide plate
2a, 6a, 12a, 16a Light entrance end surface
2b, 6b, 12b, 16b Opposite end
3 Frame
4 Reflective sheet
15 S Optical sheet

10 Backlight unit
( 20 Liquid crystal display panel

100 Ligquid crystal display device



of light that is emitted fromthe |ight source, and a

surface(s) of the protrusion(s) being constituted by (i) two drf%Ad/ECT
i nclined surfaces each of which is incgé ed relative to a direction

20 perpendicular to the one nmain surf. “or (ii) one or nore curved
surface(s) curved relative to the direction perpendicular to the one
mai n surfabd2i®d m 2 25The backlight unit as set forth in claim1,
11011/ PCT - 27 - wherein: the opposite end surface of the

| i ght guide pl at€liasmodstituted by the two or nore inclined

surfaces; and 5the opposite end surface corresponds to tw equal

sides of one or AW & dgicanguhar t ebBc kN @h&’ @S9 66Cd hPP Qi d n
the direction perpendicular to the nmain surface and in the peak

‘{i r\if]teirgi“h_ 100 8y M3 ht guiHE PRaKl. ot gnit as set forth in claim

5 a light source provided so as to face one end
surface of the light guide plate,
said edge light type backlight unit causing
light that has entered the light guide plate through
( the one end surface to be emitted in the form of
10 plane emission from one main surface of the light
guide plate,
an opposite end surface of the light guide
plate, which opposite end surface is opposite to the
one end surface of the light guide plate, having one
15 or more protrusion(s) protruding in a peak direction
of light that is emitted from the light source, and
( a surface(s) of the protrusion(s) being
constituted by (i) two or more inclined surfaces each
of which is inclined relative to a direction
20 perpendicular to the one main surface or (ii) one or
more curved surface(s) curved relative to the

direction perpendicular to the one main surface.

Claim 2

25 The backlight unit as set forth in claim 1,



t he opposite end surface of the light guide plate is constituted by

t he one or nore curved 15surface(s); and t he opposite edad011/PCT
surface corresponds to an arc of one or_nore rounded shape(s) in a
cross section both in the direction pefr% ndi cular to the main surface
and in the peak direction . 20 Caim4 A backlight unit

accordi ng W atigierie of clains 1 through 3, further conprising a

frame for holding the Iight guide plate and the |ight source,
25wherein a parttlot tbepoaiee Weincd pant fhaces o 11@hld PCTgh £8 guthe
opposite end surface, has a shape that fits the opposite end surtace.

Caimb5 5AFLqui d; grysg als @i devi c i si na: a. .
backl i ght Ir11i'%l'(tilltlzr e%:igt e%é i?lnS %r@pgﬁg o?wcl glhrqrggn?&{ir ortglg'gh rﬂ;o ‘and lélﬂlcﬁj?

crystal pasnﬁlr'faces; and

S the opposite end surface corresponds to two
equal sides of one or more triangular shape(s) in a
cross section both in the direction perpendicular to

the main surface and in the peak direction.

10 Claim 3
The backlight unit as set forth in claim 1,
wherein:
the opposite end surface of the light guide
plate 1is constituted by the one or more curved
15 surface(s); and
the opposite end surface corresponds to an arc
( of one or more rounded shape(s) in a cross section
both in the direction perpendicular to the main
surface and in the peak direction .
20
Claim 4
A backlight unit according to any one of claims
1 through 3, further comprising a frame for holding
the light guide plate and the light source,

25 wherein a part of the frame, which part faces
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the opposite end surface, has a shape that fits the

opposite end surface.

Claim 5

A liquid crystal display device comprising:

a backlight unit recited in any one of claims 1

through 4; and

a liquid crystal panel.



