DESCRI PTI ON Tl TLE OF | NVENTI ON Backl i ght Unit 5TECHNI CAL FI ELD The
present invention relates to backlight units. BACKGROUND ART A |liquid
crystal display device is provided in electronic devices such as
nobi | e phone devices, digital cameras, portable gane machi nes, car
navi gati on systens, 10 personal conputers, and flat-screen
televisions. Aliquid crystal display device is a display device
without a self light-emtting function, and is thus used together

wi th a backlight systemthat emts |light froma back surface. As the
backl i ght system an edge |ight type backlight having a |ight source
provided at an edge portion of a |i g (?i T?b Iate and a
directly-bel ow type backlight having a Tight" source provided directly
15bel ow a di splay screen are used. The edge |ight type backlight is a

syst em wher e..l.i ¢, romthe edge portion of the |ight guide
plate is difgtggnggﬂ&Egﬁﬂbygrn1in a display area by the |light guide
pl ate and exits fBamhgmﬂﬁﬂain surface. Such an edge |light type
backlight in flection sheet |am nated on the other main
surface side%gagﬁﬁg gﬁPDguide pl ate, a diffusion sheet |am nated on
the one main SUVf@H@pr@éeﬁﬁlnzgﬁr%h\félﬂgsﬁ%aé!&g%%(ﬁﬁltssurface and two prism
sheets arranged on the diffusion sheet In recent years, there

has been an PASKGROHYIAREN for t hi nner I|qU|d crystal display
devices, wit h. var Aﬁtéguedpcbr)gc l%%&ﬁay%@w'u@ is rlggoqr?ded golil‘l?cl gtg%eq éﬁf %n%gﬁg S

of the edge |ight ani or exa
descri bed inpmnmahd&& mgﬁanhmhagquMQbgmn&hmdﬁﬂﬁﬁﬁnaéﬁgﬂﬁﬁ&yﬁaﬁéudeS

Face b WP b Bl G B et e PR R G &
di ffusi on shegplapd&acoeihdna 8f KReithHE fide€o hind fehdshugddt to%éthé}@mh a

plate, and a prlsnlsheet arranged on an upper surface of

di ffusi on shB¥klishtgestemithatembe Behtifiom abrsk surfaeur AF fheypagiflight sysien, an
having a ri dagellighfyh&bakHbkthehihg B 1iBR Blulc€ brdvitel Bfar dagBboriBl bHSNbnt

si de surface.
guide plate, and a directly-below type backlight having a light source provided directly

15 below a display screen are used. The edge light type backlight is a system where light
incident from the edge portion of the light guide plate is diffused to be uniform in a
display area by the light guide plate and exits from one main surface. Such an edge
light type backlight includes a reflection sheet laminated on the other main surface side
of the light guide plate, a diffusion sheet laminated on the one main surface side

20 serving as an exit surface, and two prism sheets arranged on the diffusion sheet.

In recent years, there has been an increasing demand for thinner liquid crystal
display devices, with various proposals being made for reducing the thickness of the
edge light type backlight unit.

For example, a backlight described in Japanese Patent Laying-Open No. 2006-

25 331958 includes a light guide plate, a plurality of LED light sources arranged to face a
light incident side surface of the light guide plate, a diffusion sheet arranged on an
upper surface of the light guide plate, and a prism sheet arranged on an upper surface of
the diffusion sheet. The prism sheet includes a plurality of prisms having a ridge line

in a direction parallel to the light incident side surface.
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Cl TATI ON LI ST PATENT DOCUMENT PTD 1: Japanese Patent Layi ng- Open No.
2006- 331958 SUMVARY OF | NVENTI ON 5TECHNI CAL PROBLEM The
backl i ght described in Japanese Patent Layi ng-Qpen No. 2006-331958
has the diffusion sheet provided on the upper surface of the |ight
gui de plate, and does not have a sufficiently reduced thickness.

The present invention was made in view of the problens as descri bed
above, 10and an object of the present invention is to provide a
backl i ght unit having a reduced thickness. SOLUTI ON TO PROBLEM

A backlight unit according to the present invention includes a |ight

source capab &9riétng light, and a light guide body including a
peri pher al sE??%Eg onﬁﬁgmhich the light fromthe light source is
i nci dent, a PATENTMROQCTUBMERNECe provided to be connected with the

peri pheral s .e,..and econd i n sur ing the first main
surface wit hl[s[r Pglc pé ??Bﬁﬁ%efpaﬁ%erg 3%‘3@1’%@&%@&%&5 ?ﬁer ebet ween.
The |ight gusUaMeddyy OFCNyaRsTIoN ef | ection surface capabl e of

reflecting t Lght that has entered fromthe peripheral surface
toward ﬁﬂe sgggkﬁﬁgﬁﬁf%gg?gkk, and a |l ens 20fornmed on the second

mai n surface capabhepRkligRuesnstde JhhGiede Siknt L@ih?%&gm}’m@%wss has

reflection surface and emtting the 1ight to outs
the diffusion sheet provided on the upper surface of the light guide plate, and does not

have a sufficiently reduced thickness.
The present invention was made in view of the problems as described above,
10 and an object of the present invention is to provide a backlight unit having a reduced
thickness.
SOLUTION TO PROBLEM

A backlight unit according to the present invention includes a light source

capable of emitting light, and a light guide body including a peripheral surface on

15 which the light from the light source is incident, a first main surface provided to be
connected with the peripheral surface, and a second main surface facing the first main
surface with the peripheral surface interposed therebetween.

The light guide body includes a reflection surface capable of reflecting the light
that has entered from the peripheral surface toward the second main surface, and a lens

20 formed on the second main surface capable of condensing the light reflected by the
reflection surface and emitting the light to outside.

Preferably, the peripheral surface includes an incident surface on which the
light from the light source is incident and which has a first end portion and a second
end portion, a first side surface provided to be connected with the first end portion of

25 the incident surface, a second side surface provided to be connected with the second
end portion of the incident surface, and an end surface positioned opposite to the
incident surface. The reflection surface includes a plurality of unit reflection surfaces
spaced apart from one another in a direction from the incident surface toward the end
surface.



Preferably, the peripheral surface includes an incident surface on
which the light fromthe light source is incident and which has a
first end portion and a second end portion, a first side surface
provi ded to be connected with the first end portion of 25the incident
surface, a second side surface provided to be connected with the
second end portion of the incident surface, and an end surface
positioned opposite to the incident surface. The reflection surface
includes a plurality of unit reflection surfaces spaced apart from
one another in a direction fromthe incident surface toward the end
surface. : [ i g r

o extond in a di foer R T o PR bl BE bR Th bl AR o Fh Lo e
second si de $Suerffrstsale surface towalitlef sratdl sjde sutfeceuni t refl ecti on surfaces

are arranged suchyt ha ces, bet ween t.he unit refl ectiaon surfaces
ore reduced in ¢ el rAERRETRHBHAEE Bitfs HE Rl SR AuER bR
end surface. the unit refRcabe satiess aré Fedudddris theeticUrdna ¢R ihEddpt Qufade thward

with a oove, agd the unit reflection surface is a surface of an
i nner suf f acBeSPASHECHr oove facing the incident surface. Preferably,

the bottom surfacprefdriniy, thefiRt S fsBdecii$pliRYd dad aWrdde ad RERNY Of
the bottom surface groove, and the inner surface of the bottom

surface grootedleginmiariaeris aguiesetodm buer wiefacs ofdhngroevrefatiog therimaidant ace
opening, the upt rgbre) b%%fnakt%ﬁ‘%&bofg}gﬁﬁiiﬁ gur‘f‘ﬁfc'gtgs eﬁrg‘?xdpcf)&/ﬁ?gﬁ opening

surface bottom surface and faci ng tom sur I'nci de
sur face, andofithe botien seifabe gsunve,ané thedmme ctréae wl the bbhiem batfice prawve f ace

bott om_ sur f ace, and in he_.botto urface unit. refl ectiqn surface.
e Rl R aS s b bl e ol S8 eq Shehink by, B BRerbieu S
bet ween t he udtinkcte@iitBand Wutomiutfaceooaosh suffeceldid Tasds Gk Usitdmbfraee | S
increased fromithe bottom surface toward the o i

: peni ng,
Preferably, thfileni pefacegrdarsinperaids spgagsagyregted ik the botpamuisuafape fotisn
convex porti QiecPhfY feinkRek UdidM duftSed UniSENdPRbA s et AChe iR shitfe WRtHe

reflection surface is a surface of surfaces of the convex portion
faci ng the i gwodestosuadtsaelethabpe flisianed Betweshdhewmigileqtion sirfaes and the
arrang in j i : NGl t f t - the end
surfacglf% ZOaEanEE ﬁ%é%?fgké;{gin%%& @%ﬁ\}l&iﬁ ‘%gr Slu%ée tgﬁgrdftgér(% "&uch that
an angl e bet ween Phéerably,tthe Bfst meinisorfacels pravidedwith arphiralitg iofiednyepbatiens

t hrough the first. in surface.is increased.in_the direction fromthe
e dent - ur PG UpBTRPARE T BRE Sifeapl the tnt R opgifiga)s £ Pykiods

peri pheral suirfRESARE HIES pation RGingeRd inSidédtaeacen PhtGhbiy e ddngbit
fromthe light source is incident and which has a first end portion

and a secondPZBERYATHBIENSH in Gedirpation dfoguths incfdsaisupiaps fowat theensksurface,

B
reflection surface and an imaginary plane through the first main surface is increased in
the direction from the incident surface toward the end surface.

Preferably, the peripheral surface includes an incident surface on which the
light from the light source is incident and which has a first end portion and a second
25 end portion, a first side surface provided to be connected with the first end portion of

the incident surface, a second side surface provided to be connected with the second
end portion of the incident surface, and an end surface positioned opposite to the
incident surface. The lens includes a plurality of unit lenses arranged in the direction

from the first side surface toward the second side surface.
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end portion of the incident surface, and an end surface positioned
opposite to the incident surface. The lens includes a plurality of
unit lenses arranged in the direction fromthe first side surface
toward the second side surface. Preferably, the unit |enses
are formed to extend fromthe incident surface to the end surface.
Preferably, the peripheral surface includes an incident surface on
which the light fromthe light source is incident and which has a
first end portion and a second end portion, a first side surface
provi ded to be connected with the first end portion of 5t he inci dent

surface, a secon dR &ge?%lﬁ%é AGP1eR len Xlle(}gxgnetd% Q}?te%f) ﬂﬁrﬁ nc1\§%l}t g%r[é"ace to the

second end portio e |nC| surface
posi ti oned opm)mrfaee t @reﬂaﬂlbt}ndledxenphaealrsﬁﬁm incTides fn rn%ideﬂtﬁluffa&trnf\alﬁaeh

is inclined econd, rral sur.f ag e direction from
the 1 nci dent CE bES b Se SORES b Bat i oR SIS A GRhony pOia and a sctond
backl i ght unihd parribhl@rfirkinedeUdEBcedré@idaas bi @&n‘é&e&wﬁﬁﬁeaﬁlgﬁqﬁd%nmebflo
first main surface, and a prism sheet arran on the second nain

sur f ace.5 The thsrinaidens paéace; mpwessdeasu{fawmwlggﬂ tooe geringatsd withdbiseaend n

the directio .

Pref erably, ?%({aﬁcg‘g%:i?ﬁh%?ﬁ Ldr%?{gu urf%il?d:&l ér?gl ué&L eﬁ:@ﬁﬂ@%ﬁg P {;%%Qg hé::et
arranged on imélesmmﬁaeb melihe fssimizac gyrfaan lmhpﬁd smysihae theaecadgedn on
the first main

o m. ncl ud Iualltyof
pri s ext endiee e koo Rt S eRGA Shat Rutihe A Dur o
t he end Isur 1;] ace. mmf Iyﬁ;@E&LﬁkEﬁEEﬁH Burfler inbMEé‘i:]Ei I@ﬂicmﬁ sheeﬁ@ﬁ:?fgéd;] 6@ tHeO
t he back|ig unit of the present inventi t he thickness of _the
back! | g‘ﬁ% e Bt BEF b 6 811D SISR] HFAEELOHMPTI-ER BXAIRARINGA e prism
Fig. 1is ansl?e’é@ﬂn@lqg& %ﬂﬁﬁn%ﬂp\lﬁmyhﬁ%&ﬁmtﬁ%lﬁchéﬂﬁ'blﬁ tﬁélﬁélﬁé‘dt surface
di spl ay devi ce equi ppe a backlight unit according to

enbodi ment . FW@ﬂiﬂwﬁEd&ﬁﬁ@Rploded perspective view of a backllght
unit 3. Fig. 3 1spRepaigREChd MR G rRHAMAIRAS 4 deBEtiol YhEe althBEE ot Dhe

second main surface, and a prism sheet arranged on the first main surface. The prism
15 sheet includes a plurality of prisms extending in the direction from the incident surface
toward the end surface.
ADVANTAGEOQUS EFFECTS OF INVENTION
According to the backlight unit of the present invention, the thickness of the
backlight unit can be reduced.
20 BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is an exploded perspective view showing a liquid crystal display device
equipped with a backlight unit according to this embodiment.
Fig. 2 is an exploded perspective view of a backlight unit 3.
Fig. 3 is a perspective view showing a light guide plate 10.
25 Fig. 4 is a side view showing light guide plate 10 and a light source.
Fig. 5 is a side view showing the details of a prism groove 26.
Fig. 6 is a side view showing a variation of a unit reflection surface 24 shown in
Fig. 5.
Fig. 7 is a side view of backlight unit 3.
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25Fig. 4 is a side view showing light guide plate 10 and a |i ght

source. Fig. 5is a side view showng the details of a prismgroove
26. Fig. 6 is a side view showing a variation of a unit reflection
surface 24 shown in Fig. 5. Fig. 7 is a side view of backlight unit

3. Fig. 8 is a cross-sectional view of |ight guide plate 10,
showi ng a cross section in a position through a flat portion 29
bet ween prism grooves 26. Fig. 9 is a cross-sectional view of

|l ight guide plate 10, schematically showi ng how light L2 travels.
5Fig. 10 is a side view of backlight unit 3. Fig. 11 is a

cross-sectional Vigng MiRACaidH S8 3PREkL ehite platdito, Howife AcllsdSalibPW
showi ng a variatiof of 1ight guide plate”16. Fig. I's a
schemati ¢ di auz pesitgcluiongh aflst ir@onddereevdenghismigrodveodd.an LED 13a i s

reflected by flat_.pogtion 29. 10F g, 14.i.s a .SC ic diagra :
showi ng a state mﬁ%rglsrae‘frf’sﬁés?gbon?‘ "gﬁ‘?’ Oélrlgqstigﬁ‘ﬁlti pgfengﬁg%qn}aﬁgaﬁiyg%o%@g
reaches a nmahawsighflareavkts. and reflected Iight of [ight LI A reaches

main surface 14. Fig, 15 is a side view showi ng a variation of
backli gt unit 3. FiEr lsfélq%VIngWékwl%w%ﬁow ng a variation of prism
groove 26. 1SFig. pib71] & arSis4EctibhRWiSh QWL Aol Skl @0 of a convex
portion 35 shown in Fig.
Fig. 12 15 a side view showing a variation of light guide plate 10,
Fig. 13 is a schematic diagram showing a state where light L1 from an LED 13a
is reflected by flat portion 29,
10 Fig. 14 is a schematic diagram showing a state where reflected light of light L1
shown in Fig. 13 reaches a main surface 14 and reflected light of light L1A reaches
main surface 14,
Fig. 15 is a side view showing a variation of backlight unit 3.

Fig. 16 1s a side view showing a variation of prism groove 26.

15 Fig. 17 is a side view showing a variation of a convex portion 35 shown in Fig.

Fig. 18 is a graph showing relation between a distance Q between convex
portion 35 and an incident surface 17 ((mm) : (prism position)), and an inclination
angle 06 and a crossing angle 67,
20 Fig. 19 shows a simulation result of a backlight unit model according to this
embodiment.
Fig. 20 is a graph showing an area ratio of regions of high luminance and low
luminance in a model 80 shown in Fig. 19.
Fig. 21 is a perspective view schematically showing model 80, illustrating a
25 coordinate system that displays the distribution of light exit angles that will be
described later.
Fig. 22 is a plan view of the coordinate system shown in Fig. 21.
Fig. 23 is a simulation result showing the distribution of exit angles in model 80

shown in Fig. 21.



6. Fig. 18 is a graph showing relation between a distance Q
bet ween convex portion 35 and an incident surface 17 ((m) : (prism
position)), and an inclination angle 06 and a crossing angle 07.
20Fi g. 19 shows a sinulation result of a backlight unit nodel

according to this enbodi nent. Fig. 20 is a graph show ng an
area ratio of regions of high |um nance and | ow | um nance in a nodel
80 shown in Fig. 19. Fig. 21 is a perspective view
schematically showi ng nodel 80, illustrating a 25coordi nate system

that displays the distribution of light exit angles that will be

described later. H_ 0 i view of the .coordinate system
shown in Fig. 21. Efg' 24 %%ﬁr%?hasgg&?lgaga_gﬁa&%foaﬁ%ﬁ llc})lgléllﬁnfe'shovw ng the

distribution of eRigt2%i3glselsenaticritugedm Sdvahpawtats Wheteds codidinatdsy@terr2éthérs
a graph show,ng an area rati.g.of each |um pance. Fig. 25 is a
schematic di gﬁﬁél?ﬁtélf%m " ‘%_ﬁ%\?@i@\?ﬁ@r@‘)@ g@or di nate system ot her
than that shown i RigR@is aZtadhSshaRRisRulktdn BBk oBPview angle d and luminhfke,
26 is a&graph show ng sinulation results of a view angFe d and

| umi nande, SWhehanRciingtion Aegle Srhewyindis Swmhangsdri g. 5 was changed.

Ui nance. when ahZabox ‘g ararispacaRr eaoh itk S Eaft Bffhance, when

appropri at e. an apex angleg.sh@8n irsFignl lewgsl cheegtd peagpemlatere vi ew showi ng a

back 101t Todel 5825 § o STBRE e SR A ek SR, o
comparative example,

10 Fig. 29 is a side view schematically showing backlight model 50 shown in Fig,
28.

Fig. 30 is an experimental result showing the distribution of exit angles of light
emitted from an upper surface of a light guide plate 52.
Fig. 31 is an experimental result showing the distribution of exit angles of light

15 emitted from a diffusion sheet 53.

Fig, 32 is an experimental result showing the distribution of exit angles of light
emitted from a prism sheet 54,

Fig. 33 is an experimental result showing the distribution of exit angles of light
emitted from a prism sheet 55.

20 Fig. 34 is an experimental result showing the distribution of exit angles of light
emitted from a backlight unit having light guide plate 52 and prism sheet 54 laminated
on one another.

DESCRIPTION OF EMBODIMENTS
Referring to Figs. 1 to 34, a backlight according to the present invention is

25 described. Whenever any reference is made to a number, amount and the like in
embodiments described below, the scope of the present invention is not necessarily
limited to that number, amount and the like unless otherwise specified. Moreover, in
the following embodiments, each constituent element is not a requirement of the

present invention unless otherwise specified. Furthermore, if there are a plurality of
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28. Fig. 30 is an experinental result showi ng the distribution
of exit angles of light emtted froman upper surface of a |ight
gui de plate 52. Fig. 31 is an experinental result
showi ng the distribution of exit angles of |light 15emtted froma

di ffusion sheet 53. Fig. 32 is an experinmental result show ng
the distribution of exit angles of light emtted froma prism sheet
54. Fig. 33 is an experinental result showi ng the distribution
of exit angles of light emtted froma prismsheet 55. 20Fig. 34 is
an experinmental result showing the distribution of exit angles of

light emtte i ' ' t .

or Pom Sheet - Pf e B, L gl el it B PRl fRiR
Referring totCFgﬁ@SraSﬁPPmPBdteualebmiketrwghtslaeﬂﬁﬁdrdi ng to the present
invention is 25descri bed never any reference s nber,
ooont - and tha i BB | R ol RARENE e B o SlrRET iR el St
present i nveaq&imdiv@t}mbacmegmslﬁﬁaédo;duhg' mithledmb@dlhlbﬂa nunber, anount
and the Jike unl eis ot her Ei ecl fied gﬁre(gever in the foI | owi ng

ths &

enbodi méht s eachAZ SIS Pdiad alghgapsebdi vigduinFladesitliayd erxal
present invegispiap FM{H Qsasba‘%khﬁ{t\ﬁhﬁg f&ﬂﬁﬁdlaﬁ@qlqum&ﬁﬁrﬁhﬁ pahdl Zt\biﬁ{ e

are a plurality nmbodi ments bel ow, is originally irntended

conbi ne feat l}gl@saf@fa hemel defobnidie ap auist fr@’g@@ﬂéquuh@)’ siplptispiani devise dnl BSEI 4
otherw se s pﬁﬁh@k?ﬁ’from ezed SEJH? 83: réar hezef8, mh%%% PEL ﬁon?cfég V' E\E%w

showing a liquid crysta device equip
unit accordi pgtibo sudhithatearsbmdm nfalm;md &Malslmm panell’il ig vzeﬂvabla fﬂotrqmutside

crystal, display device 1 in uid crystal di ne
backl i ght unit 3 f&r 15 aPa%P@ fﬁﬁeﬁfb"e ec"f@éi%ﬁ %ﬁ" %%ﬁ#ﬁ%tMth
light, and askhe#ch Fig, ©2a5 m é@eaighayp@usackngﬁan@fmh hmud@s sngs&tg@ideq;uawl@y
device 1. Bezel_4 . includes a front bezel and a rear bezel 6

bezel 5 is pR&fiegdn £ a2 RiTR SR bb ?P‘bﬁh“&‘ﬁéﬁ“’?‘hh‘i f%‘%%ﬂﬂ?é’@ﬁlléhthIde
l'iquid cryst glaediospipiigiRanel 2 is viewabl e from outside.

Light guide plate 10 is formed in the shape of a plate, and includes a main

15 surface 14, a main surface 15 arranged to face main surface 14, and a peripheral surface
16 provided to be connected with an outer edge portion of each of main surface 15 and
main surface 14. Peripheral surface 16 includes an incident surface 17 on which light
source 13 is provided, an end surface 18 positioned opposite to incident surface 17, a
side surface 19 connected with one end portion of incident surface 17, and a side

20 surface 20 connected with the other end portion of incident surface 17. Peripheral
surface 16 is interposed between main surface 14 and main surface 15.

Light source 13 is provided on incident surface 17 which is part of peripheral
surface 16, and emits light from incident surface 17 into light guide plate 10. Light
source 13 includes a plurality of LEDs (Light-Emitting Diodes) 13a spaced apart from

25 one another on incident surface 17. It is noted that another light source device such as
fluorescent tubes may be employed instead of the LEDs,

Prism sheet 12 is provided on main surface 14 of light guide plate 10. Ofthe
surfaces of prism sheet 12, a main surface facing main surface 14 is formed as a flat

surface, and a plurality of prisms 21 are formed on a main surface positioned opposite
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10Fig. 2 is an expl oded perspective view of backlight unit 3.
Backlight unit 3 shown in Fig. 2 is an edge |ight type backlight

unit, and includes a light guide plate 10, a reflection sheet 11, a
pri smsheet 12, and a light source 13 for irradiating |ight guide
plate 10 with light. Light guide plate 10 is forned in the shape of a
pl ate, and includes a main 15surface 14, a nmain surface 15 arranged
to face nmain surface 14, and a peripheral surface 16 provided to be
connected with an outer edge portion of each of main surface 15 and
mai n surface 14. Peripheral surface 16 includes an incident surface
17 on which C is provided, an end surface 18 positioned
opposite to |nc?HE§?H§U$L%§% 17, a side surface 19 connected wth one
end portion of i nEisenil sefdraed tcie?Xteralrfnbnamslddﬂt sBffseer Fao end Burfaoa hgof ed

T6 i's i nt or poeud bisie et e ARHKEE b aebect FoafaRgrmse 19 7

Li ght sour cetchdird sidpsefaceleol on i nci dent surface 17 which is part of
peri pheral surface 16, and emts light fromincident surface 17 into
light gt de platel#0] is\4 REFFPeEBisriey nvinglight guide plate iOa| Asyshewwn irefe. 3,

(Light-Em ttipg g@id@ﬁ'ﬁié ldﬁﬁllﬁlgﬁ%ﬁe&ﬂﬁ Erfécre@@fgx%%%nqﬁ'eﬂﬁ B 39@5 for

i nci dent surface 17. I's noted that another |1 ght source device
such as fl uor@be@lﬁllghﬂﬂ'@-éhmteb@ Imhpgmqfadaned@tt@m;tdmam frefabd Dk and a lens

Pri sm sheet I e face,1 t. quid | at.e
10. O the sé%%cda%gg g agnr%é% SEP ?lrf{ensm theﬁglgttfre}fla 21 ‘?5%8%‘%‘;3‘0%‘1” ce
surface 14 |§2ﬁmﬂ¢mi¢tmgsthahg}kta®t}ﬁmufsmee and a plurality of prisns 21

are fornped on a in surfage oned, opposjte othlsflat ngi n
sur facdt " o ReeTsh sifige Ba iabidet PR BHe s SPISEHER BEReC U Y AED
17 to end suUkfeapseed 8pHf frbin@nt afidth@Srob] @b hcldint stBcd] ')Ué’l@é ﬂo%rcptile pid sms
21 are arranged from side surface 19 toward side surface . 5Fig. 3

i s a perspecfirase v§ eide.s Wdpinyeeghitis ginvidsd piithtaclurelity af PQH@\E&’OOWF*S FKg.
3, ligh
i ght gui @J%ltl?#f?etcﬁo&%rfa@& hagk eﬁ%@ﬁsﬁ nk;@ﬁ%éﬁ gﬂerél%ifa&e g g{q%m 28"

mai n surface 15 for ecting s entered gui
plate 10 toward mhaplsatifyaeierisd gregvds 26 hrehtbe pRrdlity ofuhitonaflention swiacesde

o Lo 50T OBl Bikch Bart i BRIonk S BGRh Y il S PRILED1 PHEL AR B0

emtting the
surface 18 side, and are formed to extend from side surface 19 to side surface 20.

Thus, unit reflection surfaces 24 are formed in an elongated manner from the side
surface 19 side toward the side surface 20 side. A portion of main surface 15 which is
not provided with prism grooves 26 is a flat portion 29 as a flat surface.

20 Lens 23 includes a plurality of cylindrical lenses 25 which are arranged in a
direction from the side surface 19 side toward the side surface 20 side,

While cylindrical lens 25 is formed as a convex lens, it may be formed as a
concave lens. While cylindrical lens 25 is formed continuously in an elongated
manner from incident surface 17 to end surface 18 in the example shown in Fig. 3, it

25 may be formed intermittently.

Thus, unit reflection surface 24 extends in an X direction and the plurality of
unit reflection surfaces 24 are arranged in a Y direction. Cylindrical lens 25 extends
ina Y direction and the plurality of cylindrical lenses 25 are arranged in the X direction.

Fig. 4 is a side view showing light guide plate 10 and the light source. As
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10Refl ection surface 22 includes a plurality of unit reflection
surfaces 24 which are spaced apart from one another fromthe incident
surface 17 side toward the end surface 18 side. Main surface 15 is
provided with a plurality of prismgrooves 26. Unit reflection
surface 24 is part of an inner peripheral surface of prismgroove 26.
The plurality of prismgrooves 26 and the plurality of unit
reflection surfaces 24 15are spaced apart from one another fromthe

i ncident surface 17 side toward the end surface 18 side, and are
formed to extend fromside surface 19 to side surface 20. Thus unit

reflection s : e

si de surfaceg%%ﬁglgggébagggggﬁgﬁgl r%ﬁ? 8@&%81§-8ﬁﬂﬂﬁ§p n of

mai n surfacemxﬁmah?hhnﬁbeﬂ@mmpsmﬁwdéé with prismgrooves 26 |s a flat
portion 29 as a flat_.s ce, Lens i ncl des a pl lity of . _.
cylindrical |ense gzgls\ﬁrﬁ“ilehwa‘iyé %WIP%Hﬁgia{aﬂﬁo rﬁp}@8$‘f6§§a f ASPO VR InsFige
surface 19 Sﬁqmshi)gi@di\fiblmef&hﬁﬁ sﬁb&faﬁnﬁﬂﬁy 13%5831161&;0 dgh@trwglendrl cal

lens 25 is fornmed as a convex | ens, orned as a concave
lens. Wi le cyli nQRRISF syrase 28 of prsny gﬁ?féfdf%laﬁwm@ugﬁ}ecm gface 24, and

el ongat ed rraaﬁl%cisnmuwaee @be vi%chE {o%%ofln?ecfeg vﬁ{h%ﬁt%iﬁ&%@? 18 dcB 28 heynit

exanpl e shown in Fig. may formed intermttent
Thus, unit reffleetan S@lrfaml?ﬂf aan@emm Séﬁ twﬁa@s 27 forarthxbetiang fapmoporamw dfipeism

p! ur aI ' ty of 1%!3% 2(‘:f %Jl{hg.ﬁlélj nrgﬁezc%gzé @?a;égsglﬁ%ﬁ%svat n%ggf er'td mcglefnhsgrface 17

di rection. ndri’ca xte diTectron an
plurality of rhayltheriﬂbttnml I enses 25 are arranged in the X direction.

Fig. 4. s a side sho late 10 and th

sour ce.1%s shownxf’gh Ags fl,tqn ﬁefgqm ‘h%“{eaﬁ?ng‘F isdpfling %W?;‘?E itRem
groove 26 fag@afsulfaed Fbasﬁ&e @Wafdatﬁ@m% dufadtid sideefrb@ahd Hleldéhtrstlﬁ&c% 12%ide
Fig. 51is a side VIeM/ShOMAEg t he details of prlsn1groove 26.

shown in Fi glovgrd feieadfyyfase & sige |s f or ned substantlally in the shape
.Of a right f[r' ang#/ﬁm Surfale 15“ Fov? 4 a%é@ogeﬁﬁa 0%9&’9? 284 1%1’ side

i ncludes unit reflection sur surface
provi ded to befasedhedbenediotoh pamendméarlte@m 1rmg1®w planfethm.gh e dpening.

o ection Ut QLA AR MALESE AL BB MR (o
posi ti oned cthmgh th@opanmgdantbeseﬂafrad:m ad Zn ireHmatichenglebt om
Light guide plate 10 thus provided with prism grooves 26 and cylindrical lenses
25 is made of, for example, highly transparent resin such as commonly used acrylic or
polycarbonate. Light guide plate 10 can be manufactured with a common
20 manufacturing method such as injection molding or imprinting.
Fig. 6 is a side view showing a variation of unit reflection surface 24 shown in
Fig. 5. Asshown in Fig. 6, main surface 15 may be provided with a convex portion
35 instead of prism groove 26. A surface 38 of convex portion 35 includes a main
surface 36 and a unit reflection surface 37. Unit reflection surface 37 faces incident
26 surface 17 shown in Fig. 2, and is arranged to be able to reflect the light from LED 13a
toward main surface 14. Main surface 36 is arranged closer to incident surface 17
than a ridge line portion of convex portion 35 formed of unit reflection surface 37 and
main surface 36, and unit reflection surface 37 is arranged closer to end surface 18 than

the ridge line portion.



10As shown in Figs. 5 and 4, unit reflection surface 24 is inclined
away fromthe main surface 15 side toward the main surface 14 side,
fromthe incident surface 17 side toward the end surface 18 side.

Mai n surface 15 is provided with an opening by prism groove 26, and
i nner side surface 27 is fornmed to be perpendicular to an inmaginary
pl ane through the opening. 15An inclination angle of unit reflection
surface 24 relative to the imagi nary plane through the opening wll
be referred to as an inclination angle b. Li ght guide plate 10
thus provided with prismgrooves 26 and cylindrical |enses 25 is nade
of, for exanple, ﬂ*aﬂffﬁ&ﬁnéﬁ%m ar&%iﬁ?&&k@oﬁéﬁgfgc@ﬁ x%gam{b'a)ﬁﬂﬁﬁglﬂar
acrylic or polycarbonate. Light guide plate can be hanufactured
wi t h a conmonlag®teeughacdivsirfage i isreférrsdi thasas indipetodn apglerfd| diefigetiom

i mprinting. ig..6 1s$ a.side view.show.ng. a vari.ation of. unit
eflecti on strstaebheeutanhe RiSrdy'aBuge SR Bk 53 b Mgt
surface 15 nuyitheflqtioy hdtde 37 bid whitcefactisn parfack QM skt I g Bchr®hotHinifd
groove 26. A surface_ 38 of convex portion 35 includes a nain surface
36 and & uni fo e Mg ple: 1 BEreics Put TAY be PRICPENICOR e FPREE EIEeS aces

I ncident 25surfacg plih &h%lgf‘frbrﬁ LE91329n b&RG ghSun®'s a?iﬁngqudtc?yslPﬁ dfBlag to

reflect the light fromLED 13a toward mai n surface 14. Main surface
36 i s arrangéevied bewdigurgdiapepayens nayuddsered17 than a ridge |ine

portion of convexpHoytid o de3x§?\}«§%ﬁfcﬂli@tu&{§i3? hg%ﬁo@w?ﬁﬁq%%siuigﬁﬁ%a%&i@”d

main surface 36, and unit re ction”surftace I's arranged closer to
end surface lighttthehich katersilgeglidendatpddiftoonincident surfacellf7. an i ncl i nati on

angle of. unit reflection surface, 37.rel ative .to.an.i i nar e
A R B SO s U R S T T g O R KW
reflection anghguafe fidie 16 iW@hé v&asdfectadiby Shig@drin DNFREHINELrf20€ 1§ Fiich @
angle 05 as appropriate. Unit reflection surface 37 _and unit

reflection soefreddedwilpiism grpore &6, and by eylpdricalilepséd 5to have the
shape of a flat syyf t :
P%a?ﬁseao?rp%_ se Fpﬁe& Qﬁﬁgﬂg}iﬂi@ R&gé;ié(ﬁiéh&ﬂﬁé’ £&oss section

surfaces. A | ight TfromLE _ rght“unit 3 and
| i qui d cryst &l a pesstpinglrodely flatepotticoddbictvren grism gadoyee24.s now descri bed.

Fig. 7.4 a side yi . i Uni : i i ED

13a em 52 | i ght LX\%E]%%CV%I lennté‘rl%J skﬁ&tgﬁgﬁé%]iség lﬁﬁa’ﬁ‘%&)‘%h# gr}l(%% fgfnacclﬁcﬁveeht

surface 17. MfiAice)amddightl fat hasenteadd lighgidd platedD ihatfleated mrvadobd ght

gui de plate 10 spreads throu |.ight .qui | at.e 10 whi| e.bei

et ecteq by raBnsh teaes & e s o HeforlloMehLSRPAR a0 ded

Wi th prism gpe@éelady,in & 3bhe G¥ht i8S in la@N8ctda. from side surface 19 toward
side surface 20 (X direction) and a direction from side surface 20 toward side surface

20 19.

As shown in Fig. 7, the surface of cylindrical lens 25 is arranged to be
perpendicular to incident surface 17, such that when light L from LED 13a is incident
on cylindrical lens 25, an incident angle of light L is prevented from being smaller than
a critical angle of cylindrical lens 25.

25 Consequently, when light L that has entered light guide plate 10 from LED 13a
is directly incident on cylindrical lens 25, the emission of light L to the outside from
cylindrical lens 25 is suppressed.

Flat portion 29 is arranged such that a crossing angle between flat portion 29
and incident surface 17 is not less than 90°. Consequently, when the light that has
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Fig. 8 is a cross-sectional view of |light guide plate 10, showing a
Cross section in a position through flat portion 29 between prism
grooves 26. 15As shown in Fig. 8, cylindrical lens 25 is fornmed in

t he shape of a curved surface, and light L that has entered |ight
guide plate 10 is reflected in various directions by the surface of
cylindrical lens 25 and diffused in |ight guide plate 10.
Particularly, in Fig. 3, the light is diffused in a direction from
side surface 19 toward side surface 20 (X direction) and a direction
fromside surface 20 toward side surface 2019. shown in Fig.

(o | nci dent - Sropa B AR AR YD RERS, e#%si.sgh%&ﬁﬂﬁ%%@fﬁﬁ FHERALS ! o
i nci dent on gyidendmglealf theelight Bprevanted fromdeing segleether theicgtital bngle.
ens 25 26Conseq e ERY s PRghRe febniadiied aial e fttnglions o

plate 10 frOlIEDEDaJIBathBt islteflecttd Wy fllGpoetat20an s@pﬂrésld'feleﬂﬂémdnﬁtﬂf’eha?lf)ght to
t he emSS|on of (% L to the outS|defromcyI|ndr|caI lens 25 is
b at p

suppr esded. teoum‘ ortion 29 is arranged such that a crossing

angl e between fl aﬁ"hmfzitdbl'{’crhgg?fr@ﬂq;E'U’FS‘aQﬁQEIs ﬁﬂsﬁ@qahééégéﬁ)l?@twl\ﬁﬁl%

t han 90. Consequently, he |1 ght that has ht gui de
plate 10 fr oheingmflegad by CﬂmdeleallleQﬁ ehd| ﬁmpomolﬂ%lbefp@rlteingnncz@e;nt an unit
i nci dent ang £t is prevented frombeing smaller than the
critical an Fﬁw&mn&ﬁﬁ%%nsequently, even when the light is directly

i ncident on flat pAfietdntering%ight guide fHide 1G&pntlhlﬂ)lllsghighi Isl shefvnas Fidl 7y

flat t m ssion of . th ht to
bursi a0 " "R ObF RN iRt 14 S e R e s e AUt 2 o B 8- ot
gui de plate ifRidehi zinglebﬂldi%gﬁﬂﬂ' B ebEessANanyé biglial Sille 419AS ré‘écﬁmsufrﬂa@é

portion 29, before being incident on unit reflection surface

After enteri A% and et Ig]Lﬂls(ﬂ%ﬂeﬁF’leé uni reflegtinn surfagessd. |I|18j1§1L1|£¢ﬂe§Wd\hbf uni
Fig. 71is 1%He&§cln%ff§& Zbytrefvjeﬁttm@ﬁﬁtcﬂ/l%rlga 13&%5' %‘l}_ grﬁ?ﬁ% £n Wtﬁlght

reflection surface 24. , an 1 ncident an
not |ess thablithve rei‘racteuddawardmgln@na@l lensi25 hyemitecﬂactm sufatads tlqulffanm

gt Lis TS Leflaghad vy Upldioh &1L ctign surface 24. Light Li

refl ected by un| on sur travels toward cylindrica

| ens 25, as shownAs shd%hgm Fig. T\ pértibin ghifghit IL ttahellmgthfoluglchgd guide@tate 10 is
cylindrical refl ection surface pe dlfoSIO 150f

Che Thght i niEREAPTGERT<UAn Rt b ArsaBcent andle SmelRE Higaans Criehignar,

a portion of [{dhehts dotkdtalvelenbded by @HiGBALIBA buwTate 32 bRl @kd@s Adnh groove 26,
incident on unit reflection surface 24 at an incident angle snaller

than the cri P¢femsireantgging light ghde plaied 0 drom inperidesurfagy 2et &9 sush, aduetion
reflectjpon s ﬁ@@g %Qgﬁc qgng,_gjﬁj ismgroove 26, before reentering
e

| i ght guide pla rom'i nn e surface 27. As such, reduction
Fig. 9 is a cross- sectlonal view of light guide plate 10, schematlcally showing

how light L2 travels. As shown in Fig. 9, light L2 reflected by unit reflection surface

24 travels toward cylindrical lens 25. At least a portion of light 1.2 reflected by unit

reflection surface 24 is incident on cylindrical lens 25, and emitted to the outside from
25 cylindrical lens 25 while being condensed by cylindrical lens 25. In Fig. 9 and Fig, 3

abave, light 1.2 emitted to the outside from cylindrical lens 25 is condensed in the X

direction.

Fig. 10 is a side view of backlight unit 3. In Fig. 10, prism sheet 12 returns a
portion of the light emitted from cylindrical lens 25 to light guide plate 10, and emits
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20in light use efficiency is suppressed. Fig. 9is a
cross-sectional view of |ight guide plate 10, schematically show ng
how light L2 travels. As shown in Fig. 9, light L2 reflected by unit
reflection surface 24 travels toward cylindrical lens 25. At |east a
portion of light L2 reflected by unit reflection surface 24 is
incident on cylindrical lens 25, and emtted to the outside from
25cylindrical lens 25 while being condensed by cylindrical |ens 25.
In Fig. 9 and Fig. 3 above, light L2 emtted to the outside from
cylindrical lens 25 is condensed in the X direction. Fig. 10 is

por i onof 1 R EERpEEp iy el B rpuiid i did SR RHnEalY b5 47

pl ate 10, anﬁlgeﬂn'ts the |ight emtted fromcylindrical Iens 25
toward liquid cry

11 is a cross- sec Lla’lS Ia%%‘ﬁ ﬁ’b"’%? %O%\A‘Tp%ﬂl’fgggﬁl’%ﬁt 11213 rpﬁlfﬁléhﬁétlflz

i ncludes a Wﬁdc[hd%élé fn@ﬁﬁuﬁf@cdfw @HEIBh Whicg light Ihéntérd, 08 FHuraRiFbFHsms 21
plurality of prisnms 21 5forned on a main surface opp03|te to main

surface 530. formed opg@pipiurre onposiiournissyifase 8¢ surface 31, a side
surface 32, and aggdy FSP' :m&%gﬁ@es a%fdé“éﬂgﬁieﬁ' ?ﬁdé&rﬁa@s}@z 3hd g%ﬁgéh

surface 32. An apex et ween si surface and si ace
32 is, for eﬁuzmpdef s1éep§mfam Brhamel spdedOrfagks32s hdwrapen alglec bdfweerndidd sugfate

L2, Ilght L3 in surfa e 30 at an 10of 90 and cl ose
Fo' 90 Vs oAt FA PEF reBPedt iy o PeRiG aie R BGS of e Pom 21 and
ret ur ned ]EO | i ﬁht Ag ehaben lﬁmiﬁﬂll&f 11gﬁum,hnghﬂm3;] Emldbhtgimtmé,iﬁsmﬂicfbo bSangles
portion o t 2 that ent pri,sm sheet, 12 tqta
reflect’dd by obd¥ & c Q’P to L it tal refebiad 3y e friases 333 07 a2t ed
to the outsi g&uﬁlé@i@ﬁéﬂ?glﬂagﬁlﬁwcm SFﬂ%e%HBIfeaﬁﬁﬁ Lglv}ﬁ@ﬂsé%omon of llnghtz

Subsequently, as shown I'n L5 enters pri sm sheet
from si de suffahbasengied H@gxzsh@ﬂ 13ns)toml>lw r@lﬂC&éémonapf He wxfacfesrﬁd ainé 32 of

| Tant gui de’ Biapg! B SAES e Sl ol G BEESR i BRS,SSYIETEE (0
plate 10 is Seh&deqmndgl @aghown lmF1g|]@hthngS(¢atem &isen dget lByfrcmeslde surfagesad 1,
portio I em.tted fromli te i,ato light .

ol e piat e 1807 Fier inteihane 2hand yrdid U Sritesad Dt liprsm,
uni formy ZOQhéﬁw@thhd(ﬂhﬂlgﬁﬂng&lﬂhtaﬁ& 10. The light is then reflected
Flgs. 5 and the | et CaenbarhrpHo B A driiaeap i sirdreana) P
i gs. an e

can be supprgssem. i 'Bylﬂeﬁlﬁhﬂg 5wﬁbﬁlbfﬁig1ﬁmh%lt@k@ﬁcﬁm@hﬂ@l@&)@a\@ W®into
uni form surface em ssion. shown in Fig. 10, reflection sheet 11 is

provi ded on hahtrguideriate é0 msthtsrmarmgm thedightie djstrihuéedisubstasipllpenifambs heet
11 ref Iﬁ)c ts l'ﬁgiﬁ%‘ghf)gmhé 81'3&- f0° The light is then reflected again toward prism sheet 12

by unit reflection surface 24 shown in Figs. 5 and the like.  As such, the occurrence of

luminance variation can be suppressed in liquid crystal display device 1 to provide

uniform surface emission. As shown in Fig. 10, reflection sheet 11 is provided on

main surface 15 of light guide plate 10. Reflection sheet 11 reflects leakage of light to
25 the outside from main surface 15 of light guide plate 10 toward light guide plate 10.

As such, reduction in light use efficiency is suppressed.

Light L4 which is a portion of light 2 that has entered prism sheet 12 is incident
on side surfaces 31, 32 of prism 21 at an incident angle smaller than the critical angle,

and emitted from prism sheet 12 toward liquid crystal display panel 2 shown in Fig. 1.
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25t he outside frommain surface 15 of |ight guide plate 10 toward

| i ght guide plate 10. As such, reduction in light use efficiency is
suppr essed. Light L4 which is a portion of light 2 that has
entered prismsheet 12 is incident on side surfaces 31, 32 of prism
21 at an incident angle smaller than the critical angle, and emtted
fromprismsheet 12 toward liquid crystal display panel 2 shown in
Fig. 1. An exit angle of light L4 emtted fromprismsheet 12
is not nore than 900, such that an angle between light L4 emtted
fromprismsheet 12 and an imaginary axis perpendicular to main

surface 30 is not AHRLR ahNEBF okt LYRRTRAYRIMN bifom SR8t B ik huShoR iR dob Gakn

L4 in the X direction is suppressed, thereby inproving front sur face
| um nance. 5that an anghohedeeentght 14 grhtﬂedﬁommlsmhn@tnenﬂﬂneﬂaglmrmms

liquid cryst % glrdm Yo RANE e ﬁ:&@h&%@ 'i‘;%ﬁtzr d2 ¢als§®}eﬂﬁr;grge difhudibO08

gui de plate 0 Ssuppress re ron1nlig usé e
As is cl ear h@;lﬂcLélfmdm }Erdgectﬂn msmbiess@h,tthuab)t mi}arraﬂng)frdmtrsgrﬁ@ Itlﬂnirﬁnce

enbodi includes. reflection sheet 11 ide p e 10
prisms cet 195 ToifH it R oA ShES f@%ﬁ%@wag\g%‘?ﬁrrﬁarlﬁwp rpaarla%ra a
backl i ght unpfisrh Skdet!tl RGetdrne@td Bk bMide PRREND, tofsupbb@itireMittiBR inMH Bse @
di ffusi on sheet and two prism sheets | am nated on one another with

backl i ght unk#ficBngecording to this enbodi nent, backl i ght unit 3

according to the Iﬁ.?f r(gea?gﬁgﬂjo?rfeﬂgg %gﬁ ﬁﬁﬁﬂ%eaqcérm ?ﬁ bodlment

In Fig. 4, unit ection su re arrange paces
P, P2 and PBichbeteflesivnishéet li,dfgheg;mdez)piaedﬂfaad:pes@éhatb2iammm:@icbnfomm
thein ident s fac 17..si.de towar .end surface 18 .si.de. .
he | e afitieed RadhaBeredhiEng s kBRI ShORES: £ RBhFishpor i
wi th the anopite pratel, agiffusioﬂeh@teahdmpﬂnintsheai lagdhataiorssefaaoeiddith

i ncreasin reduci

becom ng sny| | nce fro ucin
t he spaces bgi‘“%&glﬁ Ui ack ’Ingé‘f&%"' rﬁ%spa g b?‘?'lbi?‘icﬁ ‘?%t@l%ee‘hﬂrg
surface 17 siglgodifWaiids hh@uearmguhdace 18 side as described above

t he occurrence of |um nance variation can be suppressed.

noted that a hei ghtFig-4. upk reflertion eyfbess 2t ore BTngbBIck hatsnggs HlnPﬁi@fi P35
may be qigncr eﬁ%@rgeiﬁrﬁmeglg&mh%ﬁllf&%gﬁél %rrécf’a%ﬁd igrgm%'léjﬁcxtci&}’i@ﬁfi‘actehqfsﬁll'%?gh .

surface 18 Si side view showm ng a variation o
gui de plate ﬂc@vardﬁletehﬁsurfacgmi sidbgui de plate 10 shown in Fig. 12, nmain

surface 15 1s | nCJl'f'r ]eg‘rt afllilx%h 15 emlﬁed &)lljl{c]aﬁ}p gro%ﬁld the optical axis, with the

amount of light incident on unit reflection surface 24 becoming smaller with increasing
distance from LED 13a. By reducing the spaces between unit reflection surfaces 24
20 from the incident surface 17 side toward the end surface 18 side as described above, the
occurrence of luminance variation can be suppressed.
It is noted that a height H of unit reflection surface 24 shown in Fig. 5 may be
increased from the incident surface 17 side toward the end surface 18 side.
Fig. 12 is a side view showing a variation of light guide plate 10, In this light
25 guide plate 10 shown in Fig. 12, main surface 15 is inclined relative to main surface 14
such that a thickness T of light guide plate 10 is increased.
Fig. 13 is a schematic diagram showing a state where light L1 from LED 13a is
reflected by flat portion 29 in Fig. 12, In Fig. 13, an angle y represents an angle

between main surface 14 and main surface 15. An angle between inclined flat portion

-13-



such that a thickness T of light guide plate 10 is increased.

Fig. 13 is a schematic diagramshowi ng a state where light Li from
LED 13a is reflected by flat portion 29 in Fig. 12. In Fig. 13, an
angle y represents an angle between nain surface 14 and nain surface
15. An angle between inclined flat portion 29 and main surface 14 is
referred to as angle vy. When light Li is incident on flat
portion 29 at an incident angle a, light LI is also reflected at a
reflection angle a. Here, flat portion 29 parallel to main surface 14
is referred to as a flat portion 5 29A. Wien light L1 A which is

parallel to ?%&m&hs xggdqu‘qg fﬁ?&'fefég %1%? on 29, is incident on flat
e

portion 29A at "an I1ncrdent an ‘|l ected, light L 1Ais also
reflected at a refv\&eﬂﬂlgbumamg{caiept orHilgy poéni29 aaarsmhidaﬁitahgledti, Aghtdimis

showi ng a st the reflected light of light Li shown in Fig.
13 reaches nﬁs?ﬁ%FtF‘g& EReclion 3PHE % ef lected |ight of light LI A

10reaches mai n suptRCRatbrtiohD9TARNBI to Padit ﬁnfa&élm ﬁ@eﬂeﬂ@d el PSR 1
of light Li relative to main surface 14 is |larger than _an incident

angl e 0PA of 2%ghwhﬁll}z\ghte1+1a’t,whtl@pﬁaw t%hglﬁéééncldﬁnt Sp Bl rortéen 3% is
e b3 anuTicRichtth O pbfifn DOk P4 AGIEMAALI Al ncbRlBRRLIRGL HE0t

angle 01 and |nC|dent nci dent ent angl e
01A + 2 x angiflectgd atal(eﬂyctmﬁ'ﬁhgﬂsﬁ i nci dent angl e 01 of light Li

becomes larger than the crjti an at. mai.n surface 14 by.the..
"ol 1 nat i on ot - LFeiEhnER qedath fbtng i Sk irtiinpuptd e g
the outside i1 @mvﬁﬁianlguBfra&ﬁeslxﬁam surface 1ASinétheesfldcted ligheof iigibl.1A
emtted obliquely from maln surface 14_can be . reduced_to inprove

t he
front S facEarkavimaimislass 14 i thorpyefig 1‘bha§fﬂ nigagiecd qfhglurlght Li
20ref | ect ed Fafatfmlt@mﬁwshﬁﬁ& s 3o dr @@L et dent Sldemteds i Li Ahtlagd de

plate 10 until it
main surface 14. Specifically, there is a relation of the following equation (1)
between incident angle 81 and incident angle 81A:
Incident angle 81 = incident angle 81A + 2 x angle y ...(1)
15 Thus, incident angle 61 of light L1 becomes larger than the critical angle at
main surface 14 by the inclination of main surface 15, thereby suppressing the emission
to the outside from main surface 14.
As a result, the light emitted obliquely from main surface 14 can be reduced to
improve the front surface luminance of liquid crystal display device 1. Light L1
20 reflected by main surface 14 is repeatedly reflected in light guide plate 10 until it
reaches unit reflection surface 24, thereby suppressing luminance variation.
Fig. 15 is a side view showing a variation of backlight unit 3. In this example
shown in Fig. 15, main surface 14 of light guide plate 10 is provided with a prism
groove 40, and main surface 15 is provided with a cylindrical lens 25.
25 In this example shown in Fig. 15, a unit reflection surface 41 is formed in a
portion of an inner surface of prism groove 40 facing incident surface 17. A portion
of main surface 14 which is not provided with prism groove 40 is a flat portion 42 as a
flat surface.

Also in this example shown in Fig. 15, the light from LED 13a enters light
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reaches unit reflection surface 24, thereby suppressing | um nance
vari ation. Fig. 15 is a side view showing a variation of
backlight unit 3. In this exanple shown in Fig. 15, main surface 14
of light guide plate 10 is provided with a prismgroove 40, and main
surface 15 is provided with a cylindrical lens 25. 25In this exanple
shown in Fig. 15, a unit reflection surface 41 is forned in a portion
of an inner surface of prismgroove 40 facing incident surface 17. A
portion of main surface 14 which is not provided with prism groove 40
is a flat portion 42 as a flat surface. Also in this exanple shomn in

Fig. 15, th | f

nei dent sur FaLe Pty ISP ek icn OL Ty ity SRl Hofoctlo} 520,

cylindrical Ekgisiri2d.lenERs. | ﬂ"l;mhghtss mhampeam:ddaaxeﬁdfttyd bwbmﬂa&doﬂbmhmm
flat portion 2 and .cyl.j.nd tr del

t hr ough I:gh evlgdrig ‘ﬁ?/ g &?)815 ibuté Wl‘ge?)(/é?é%g il§ S 483% ?%W: ect)éd by

unit reflection S%feﬁﬁght‘ﬂl is Eﬁﬁa’dﬂeﬂ@jﬂhm_l ﬁa*ﬂleetccinadrfhctegilt, rdpblZant RACEES light
cylindrical |ens i s. condensed th direction and emtted

to the dutsié rwhwllwéﬁqal: s 2paed 1250ndensed in Eheg?ﬁfhr@zw@ﬁﬁm% eraiifed fthe

cylindrical bgggeggcﬁﬁﬁh@ahggggd by reflection sheet 11 arranged on
the main surface 1 de, before being emtted toward prism sheet 12

from main surf ac eLight L2emitisd Stomecypiodridablen®?s isirgffrctad byeeflactienishest r i sm
sheet 12 is eq t

outside fr Omgr}:l)-r 128 d%g ﬂlee al_nLiﬁrgar%F ;l( % glg, %%%or? Eémgatgﬁ@g#ﬁ, a%i Bn%ﬁgl e%t 12 from
Li ght L2 fromapr SusmeshqeetAtlaast ::Sp(ﬁ’l‘imrt sfkht mvamtttelditmp:hsin shieys 128k cchdeﬁieay
panel shown in_Fi.g. 1. . hus,,.al.so in this exanple shown in
e 1807 e ot ifich, erberaited i hERRBOE GORam it 3 SRR he main
di spl ay panekurg&cwhi k@ebei ng condensed in the X direction and the Y

direction.
Light 1.2 from prism sheet 12 is emitted toward liquid crystal display panel 2

shown in Fig. 1.
Thus, also in this example shown in Fig. 15, the light from LED 13a is emitted
15 to liquid crystal display panel 2 while being condensed in the X direction and the Y
direction.

While the side (cross-sectional) shape of prism groove 26 is a triangular shape
in the examples shown in Figs. 5, 12 and 15, the side shape of prism groove 26 is not
limited to a triangular shape. A shape with a bottom such as a polygonal shape may

20 be employed. Fig. 16 is a side view showing a variation of prism groove 26. In this
example shown in Fig. 16, the side shape (cross-sectional shape) of prism groove 26 is
a quadrangular shape.

An inner surface of prism groove 26 includes unit reflection surface 24 facing

incident surface 17 shown in Figs. 15 and the like, a bottom surface 60 connected with

25 unit reflection surface 24, and an inner side surface 61 positioned opposite to unit
reflection surface 24 with respect to bottom surface 60. Prism groove 26 is also
formed to extend parallel to incident surface 17, to form an elongated ¢pening in main
surface 15.

Prism groove 26 has bottom surface 60, and is formed such that the distance
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While the side (cross-sectional) shape of prismgroove 26 is a
triangul ar shape in the exanples shown in Figs. 5, 12 and 15, the

si de shape of prismgroove 26 is not l[imted to a triangular shape. A
shape with a bottom such as a pol ygonal shape may 20 be enpl oyed.
Fig. 16 is a side view showing a variation of prismgroove 26. In
this exanple showmn in Fig. 16, the side shape (cross-sectional shape)
of prismgroove 26 is a quadrangul ar shape. An inner surface of
pri sm groove 26 includes unit reflection surface 24 facing incident
surface 17 shown in Figs. 15 and the like, a bottom surface 60
connected w 25uni.t_refl ecti.on.surface 24, d an_inner side

U face 61 pORrPrbMDRTBERPERE ST i nrarwnfits AR fppyom
respect to bgirf0866 twaad tie®Penill.i By BimiAY @ridd grevale tntb Qudiethiyse,
extend parallel to incident surface_ 17 form an el ongated openi ng

ot
in main surfEweding or fiejtendernyde grishef thg lip Bgthf:@ﬁ-ﬁ@m Beepsssed dyring

formed such }Megﬂ%{lgktﬁa@ﬁﬁ%mw%wnit reflection surface 24 and
i nner side surface I's 1 ncreased from bottom surface 60 toward the

openi ng5 By f or mi Herepari israginenyquencizronglt be sprrtngofanispegroaus 24ds refered to
t he tendency . 0 ti -t he .nri
during rel eaggea%olg agﬁlgmﬂ%%{}%é E)IF%@EehO&‘OS} @%&ﬁ%} y?%%g: Rﬁ@'ﬁg}?g(gt%ﬁ&gface 60

i magi nary pl anefetrbd mughntihegiogeplang 6hf Mofesmergarnimaginafy planertirfoegh ddgo
as an imagi nar |.ang 62 n addition, an imag har ang, t ht ough

bot t om sur f a?%é/%(g'“?% W@?@?élﬁﬁmwu&é ceaq‘? @H’é{'ﬂ}t ﬁ%‘h‘?gﬁ{s&ﬁ%" % “f%q?‘ee%\tfé‘fis,
an i magi nary pphidd 8o fnkieiispland 6] arefelB@ toRRhIiRRgihAY FRele @4, bot t om
surface 60 and unit reflecltjl on surface 24, which extends parallel to
i magi ndidy pl ane 64napgle paipsen it rededion surfacsadiapd iyaginaanplapuo2 is gfprred
angl e betwee Lt i &Ch S [Wap:TcTy PN B8R
referred to g)sdégﬁr%tl?%@%éuﬁg%%Séﬁg#%%gglg%gﬁ%ggn ang gﬁ%g‘?éveen lﬁ%gfn%y

i magi nary pl plaee éBisaerediogisnaninclipitiomenglé Ots Aefathrtesshape showann Fig. 6, it

inclination angl 2 AS wth the e sho i R [

prof er abl o ¢ RAPERE S erdRbim e B0 Parl D e B i el on
not nore thafehsdadligdmhatiisheld @l belidt indre BAYST Ohe bersttofor Y @ngdidA
5. The reason for_this range faor 15inclination angle 03 will be
descri Béd | atnehnation angle 3 gill by desgribeddatgs vi ew showi ng a vari ation of

convex portion 35pghpii 4 sfheRiidy s}ﬁ)jwilﬁg'sa SHRWBN bflednlESp KU §00h iFFE. 6.

17, main surface 15 is provided with a plurality of convex portions
35. Main sur Aackovibin thisgravwpld efligi 1h megmspefacp br siporvadegsyith applemsiityi of

Fi g. 17. Comé?el}xveg gglttllogsn §5.3%aik(3§\%%g 1 lj 'i's‘.:cggfg%ﬁemhﬂ c?rWeI{ ?81%%\3’2% {5 5%619
and unit 20réft'ection surfaces to ., respectively. re, an
i magi nary pl &fpe 1ext@ndied godioanss A 33 CsinclhidecmaihSuifsces 864 ko 3 sral st an
imaginazroy pl ane 39. , L. ,
reflection surfaces 37A to 37C, respectively. Here, an imaginary plane extending
along main surface 15 is referred to as an imaginary plane 39.
An inclination angle of unit reflection surface 37A relative to imaginary plane
39 (angle between imaginary plane 39 and unit reflection surface 37A) is referred to as
an inclination angle 05A. An angle between imaginary plane 39 and main surface
25 36A is referred to as an inclination angle 86A. An angle between main surface 36A
and unit reflection surface 37A is referred to as a crossing angle 67A.
Likewise, inclination angles of unit reflection surfaces 37B and 37C relative to
imaginary plane 39 are referred to as inclination angle 658 and 05C, respectively.

Inclination angles of main surfaces 36B and 36C relative to imaginary plane 39 are
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An inclination angle of unit reflection surface 37A relative to

i magi nary plane 39 (angle between imagi nary plane 39 and unit
reflection surface 37A) is referred to as an inclination angle 05A
An angl e between i magi nary plane 39 and main surface 2536A is
referred to as an inclination angle 06A. An angl e between main
surface 36A and unit reflection surface 37Ais referred to as a
crossi ng angle 07A Li kewi se, inclination angles of unit
reflection surfaces 37B and 37C relative to imagi nary plane 39 are
referred to as inclination angle 05B and 05C, respectively.

I nclination | es of . mpin. surf.a 3 n C.relative to I maginary
bl'ane 39 ar o oise At i adlioh 4hai2BFE adP B MindBhs ARiteEeldetd it
respecti vel ysurfrgB6a ahé e sflettiinbusavet TR a6 @ad refoired foek cfBtih®fngles

surfaces 37B_and 37C are referred to as crossing angles 07B and 07C,
respecti vel yemn‘?@?%lr%?lﬂmét’le]é'o fromFig. 17, inclinations angles 05

(05A, 05B and 05Chs @f claf QRY $6mak H170081i2Ri0nd £heRR G565, 98B 2h@ 05€) of
i ncreased fromincident surface 17 foward the end surface. By setting

uni t refdl ect PoYes petigaedS B Xoarg etiwbe nensssd fivor incident sedacetld t@8@dithe
t hi s manner, Lght A S 1 AGCH t i I
surfaces 37Ae]§&(;§1§t7 E& atBJssr(fg[slqggﬁE 'S %6%?#@%%5%%%&8 ?’3%‘3’? cgr}]\égéé&ﬁhé 5$h 1o
Accor di ngl y, 3B énthishearneq itte lighofrom BT B i fcideoi ehentit rofledtinn burfaces 37A

reflection sur s 37A.t0 37C and .refl ected toward nain 10suyface
oo ot el R RSy M G e Ao B Bf ek fER
suppressed. tRD 13834 inclde@t@l 1B r&fclifbAufabB7and 306 @hd edfleRA¥R¥rd main
portions 35A tqQ 35C are reduced with_ increasing distance from

i nci der0 sur pgtase 14, vargtionia reflaslen #gliofrom pestomhie PeRigPR sarphe upmassed 78

and 07C) of conve L o O : |
(e.g., 134). Uni o ROSiion RSl YebR, ooy Bl cdied B@%ﬁ@i@%@%ﬁi@oﬁﬁ%

35A 15t 0 35Crednesdseith ingrebeing distercesionn indidgnigurfaget Y. | Abrtbastheghadilst ance

L om) et vt S 88, o AR Sl RS SIS o

surface 37C stinsd agle (ereqr3if)ci Uaitefotidromefadeda 7and 370ef asmunportibnd 3 gt

nel deng on Ui LeLLSELL B Surlace, I oLess iR e oent Sl ace, 17

the amount of |i ghk ar&hltehé ectufre Mot Gifferet0¢ Bétveed the Bmsurﬂtfodiﬁght?n?cﬁd@ﬂd

the amount O]:)n {nlu pc;[ﬂecl;t(iagrll s%(r:f:[aged3 ’;Cr c?i?garﬂrgotm irngifdlelicsufgcré lsiflejl rau]flczlsl 812 angﬁt of light
incident on unit reflection surface 37A close to incident surface 17a can be suppressed,
to suppress the occurrence of difference between the amount of light reflected from unit

20 reflection surface 37A and the amount of light reflected from unit reflection surface

37C.

As such, variation in the amount of light emitted from main surface 14 from
position to position can be suppressed. Thus, according to light guide plate 10 shown
in Fig. 17, variation in exit angle of light emitted from main surface 14 from position to

25 position can be suppressed, and the occurrence of variation in the amount of emitted
light from position to position can be suppressed.

Furthermore, pitches P1 and P2 between unit reflection surfaces 374, 37B and

37C are formed to be reduced with increasing distance from incident surface 17,

Consequently, reduction in the amount of light emitted toward prism sheet 12 from
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As such, variation in the anmount of light emtted frommin surface
14 fromposition to position can be suppressed. Thus, according to

| i ght guide plate 10 shown in Fig. 17, variation in exit angle of
light emtted frommain surface 14 from position to 25position can be
suppressed, and the occurrence of variation in the anount of emtted
light fromposition to position can be suppressed. Furthernore,
pitches PI and P2 between unit reflection surfaces 37A, 37B and 37C
are formed to be reduced with increasing distance fromincident
surface 17. Consequently, reduction in the amount of light emtted
toward pris { I ?ﬁ%h i e
frominci demnzs u‘:ﬁ%fg%egm %g]élﬁ{%%ﬁ% g‘g%{l%ggoé%‘}mwehgu%@gg géﬁésr@%hcph
showi ng rel ati on Elgt Vern gaapdi showing eelPidndicivesen aulmtince QfHemzetanomitseﬂdcame

37 and inciden a 0Si t. ). .and incli L.on
oror e 06 anaSers &7 AR Beigtu SR R} T RERR RSP e Bt fuasibbe R s
di stance bet wepdtodsh snpRI7! | Uhe RdriZdntAPSEs ﬁapxretdnwth@ﬁmaﬂdsetbeheédn&ﬁé I on
surface 37 on the nmain surface 15 side and incident surface 15. The

right vérti chpsitipn af arheps M@@n of yniferiastion Bnfagndl en ths maimenriase 1§ sife and
vertical axi gqnfgaﬁgtr s%?&t Bs.1 ?ﬂttdeﬂfbamé ﬁgﬁ@enté RcliddGo@530085, and the left

inclination Is indicated wwth a s T ne, and 1 ncl’ination
angle 06 is mﬂbalatciedepmstehtséncbnammnglm@é Imibe gnaah,nmhnaw angPsand

inclination a% 06 ar e nenrese dasallg?ar f
61 %169

10w th the su d“ﬁt %Sr?éfil i anmfc mﬁ}oona'ilﬁ inc ]inﬁla 1on ar? Okegémgel ng

set to 46. Inclinatich anglermﬁtaﬁdi 1rtchﬁdt1oE|aggle B8 atelrbpradentiasa aneaemmﬁbmbin

relatio W th cl i nat 5a i ncl i nati gndthe
present!y nveﬁ’ﬂ‘}‘gli‘f’ ?fd?‘r’]}niaﬂg eteg at"ﬂémih@f‘%‘i“i a&ﬁggﬁg}fﬁ“glsﬁt Ri4g -

Exanpl es 15Ref errjtAondi@d hhdSg, 1BU1E%aR4 an %ﬁﬁr?%litibn%t&hcﬁﬁhﬁoi%@gﬁ@@i
invention was applied will be described. Fig. 19 shows a simnulation

result of thandiaelinatighengiepe, aﬁéa@mr%ﬁe@tonmmgn tsaof hmiedsiptierietatian shoxa
si mul ati on S?_J ﬁzajf' “"I'l lum nation design anal ysis software

Li ght Tool s" { nahi actur ed by CYBERNET SYSTEMS CO., LTD.) was used. In
t he nodel used i nExdwplssi mul ati on shown in Fig. 19, a light guide

Flm%t € ( %2 ?\r”egtg i glrjlgke{?rr ggE %?éso{bsto%tt gx%m% €S Qé’%icﬁ ﬁledpirés%r(fttiin'\(f)e%io% w%?' 96
applied will be described. Fig. 19 shows a simulation result of the backlight unit
model according to this embodiment. As simulation software, "Illumination design
analysis software LightTools" (manufactured by CYBERNET SYSTEMS CO., LTD.)
was used. In the model used in the simulation shown in Fig. 19, a light guide plate

20 having outer dimensions of 80.88 (mm) (Y direction) x 46.96 (mm) (X direction) x 0.6
{(mm) (Z direction) and a refractive index n = 1.59 (which corresponds to that of
polycarbonate) was provided with seven LEDs (NSSW006 manufactured by Nichia
Corporation) on a short side surface thereof at a pitch of 6.45 mm. BEF2-90/24 (apex
angle: 90°) was used as the prism sheet, which was arranged to have a ridge line

25 parallel to the Y axis. The reflection sheet was made of a material that causes regular
reflection.

As an optical pattern of the light guide plate, the back surface was provided

with concave regular triangular prisms each including a main reflection surface having

an inclination angle of 48° and a height of 2.5 pm, at pitches that are reduced in stages
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(m) (Z direction) and a refractive index n = 1.59 (which corresponds
to that of polycarbonate) was provided with seven LEDs ( NSSWO06

manuf actured by Ni chia Corporation) on a short side surface thereof
at a pitch of 6.45 mm BEF2-90/24 (apex angle: 90) was used as the
pri sm sheet, which was arranged to have a ridge line 25parallel to
the Y axis. The reflection sheet was nmade of a material that causes
regul ar reflection. As an optical pattern of the |ight guide

pl ate, the back surface was provided with concave regular triangul ar
prisns each including a main reflection surface having an inclination
angl e of 48 f in
stages wit h%ﬁé&é%gtn%% éﬂ%eth? ﬁ%H . 1r?§]de3 Stl&ﬂst%é| nc?@f ﬁhg gﬁgnﬁlc
that the i ghtroug& thi thtingEptitet hiTae fdont dnefade \g&stprgndmﬂewqﬂi eﬂrﬁcx ¢¥lindrical

front surfac rov d convex cyli.ndrical .| enses i ght
b o1 T ocleatE nBR O DL et RN RO DA Nk g ke DR Bar i e
the Y axis Cﬁ?ﬂ& b@tﬂiﬂu&sl/yéfac@nﬁﬂﬁ%tt@ﬂéfm@@xﬁﬂ of 0.06 nm 65Fig. 19
shows the simulation result illustrating regions of hi h | um nance

and | owdl uni nancefFignl Ghouskithe ssmplphenerepyl Husttiag regmns ehhigh lmeiganes and
described abg Pfﬁ&ce 6fad éx1§:.u?12 gﬁl %H&Mé@ccﬁaﬁgﬁ%gaf &%gfl&ﬁ%o%‘e

regions of hig um nance an um nance I n-no :
19. In Figs. 21 m@mpwwn@mamtw efthesgivns obhigle jinunanoe amdtbwtﬂmgimte
| um nance. 1QThe Fipance Fde%eases fromregion RI toward regions
R2, R3, R4, ]%m% ?50 First, as shown in Fig. 19, nost
of the exit sur f ameFigd. 19&@20 86@1@@Roe@u¢3emda Bgionaditiprtsighdst [amihanes.

with region nd regi.on R4 being, t|oned at deI
80 and itn t habs REpriEs d t%@seﬁoeeﬁfﬁﬁi Weadrre&m%ﬁﬂm }35 Q@@
can be seen RkRat | um nance variation is suppressed in the exit

surface of nodel 80. Furthernore, as is clear from;@g it can be
seen that regi onsFirt assloReindfighl% moptptititetretsudacelof @@lhpgﬂﬂpwﬁé&[

ratio, to pr Qo6 cﬁgé{g aﬂﬁmu%{fﬁgg& I@fﬁ%gﬁ#?ﬁtb@% g@éljtlg eHQ? h%@ %§f exi t

surface of rm a perspective |ca
showi ng nodeino8é 80|alntlmsth|eaztmmgfther2ﬁcoordi nate system-t hat di spl ays

the di SltBr I bution Rs is cle%? also )t<rom ?‘Egl' elst can f)e seemhal lurbrgnance variation is

suppressed in the exit surface of model 80. Furthermore, as is clear from Fig. 20, it
can be seen that regions R1 and R2 of high luminance each have a high area ratio, to
provide high luminance across substantially the entire exit surface of model 80.
Fig. 21 is a perspective view schematically showing model 80, illustrating a
20 coordinate system that displays the distribution of light exit angles which will be
described later. Fig. 22 is a plan view of the coordinate system shown in Fig. 21.
As shown in Figs. 21 and 22, a hemispherical coordinate is set to cover an exit
surface 81 of model 80.
Fig. 23 is a simulation result showing the distribution of exit angles in model 80
25 shown in Fig. 21. Fig. 24 is a graph showing an area ratio of each luminance. In Fig.
24, the horizontal axis represents an area ratio of each region, and the vertical axis
represents the luminance.
It can be seen from Fig. 23 that the luminance is high in a direction

perpendicular to exit surface 81 shown in Fig. 21. It can therefore be seen that the
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described later. Fig. 22 is a plan view of the coordi nate system
shown in Fig. 21. As shown in Figs. 21 and 22, a hem spheri cal
coordinate is set to cover an exit surface 81 of nodel 80. Fig. 23 is
a simulation result showing the distribution of exit angles in nodel
80 25shown in Fig. 21. Fig. 24 is a graph show ng an area rati o of
each lum nance. In Fig. 24, the horizontal axis represents an area
rati o of each region, and the vertical axis represents the | um nance.
It can be seen fromFig. 23 that the lumnance is high in a direction
perpendi cular to exit surface 81 shown in Fig. 21. It can therefore

be seen that .t he nt .sur nance of nodel 80 is increased.
Fig. 25 1is aﬁgﬁﬁfélﬁjﬁ‘feiol a&‘@er%rpﬂ’%%ggé K4 4°%tUt e where a coordinate
system ot her t hanFighas isleMndtia didpgam ﬁ'ibuhﬁg 2ptk indretacoobiigdte $Btend Gther

Fig. 25, a view angle d represen an with, an_i magi nary axis
passi ng thro&&ﬁt@%gh%’@hmgﬁlwpfwi e ég%l 184 2Bt W angle d

per pendi cul afeptReMX hi afdld HAK 8n ﬁﬂagu‘]ﬁ?}?aﬂ%ﬁ@s%ﬁ@tfﬁb@ thScehRl of BxiP&rfaddgh

the opposite aside is set to -9 is a graph show ng

si mul at iSon r axdibaing prrpendiowlan tggxét syrfagecB it uﬁgﬁéﬁl@dﬁ\ﬂﬁéﬂﬁ jeho 908 amd dhe

angle b shown_in. Fi dIsl)anged In Fig. 26, the vertical axis
represents t REPYL l}%a%%enlgé&@%ng he hori zontal axis represents view

angl e d. 10A graphigl 2618 a@raphrbhbhﬁlggﬁﬂlﬂﬁtld’naﬁﬁﬂts@ﬂf{lﬁW&ﬂ@lbﬂlﬂndﬂulﬂlﬂance
result when inclination ang b shown in Fig. 5 was_set to 46, (deg).

A graph |ineYgsn Pf@b?aé’é’éﬁf%leé SE?WJI“&?'E oinwa%f%iavgedmwlgf?é theatertisal gl e

b was set toréﬂa?eserﬁs HeaRRinhhddCardiBihg ﬁ&{z%ﬁr%l‘éﬁsﬁ Rkl Akl aRge@sul t when
inclination angle b was set fto 500. It can be seen rom% . 26 that

it is phleferabl e Acraptlinesd|in ﬁ@tgl'@h reprgicatsty simglpfion 1"85‘-11f when Inclination
angle b shown in Fig. 5 was set to 46° (deg). A graph line g2 represents a simulation

result when inclination angle b was set to 42°. A graph line g3 represents a simulation
result when inclination angle b was set to 50°.
It can be seen from Fig. 26 that it is preferable to set inclination angle b within a
15 range of not less than 40° and not more than 50°. It can be seen that by setting
inclination angle b within such arange, when the light is incident at incident angle 81
of not less than the critical angle of unit reflection surface 24, light L2 travels
perpendicularly or substantially perpendicularly to exit surface 81. Likewise, in the
example shown in Fig. 16, it can be seen that it is preferable to set inclination angle 63
20 within a range of not less than 40° and not more than 50°.
It is noted that the critical angle of unit reflection surface 24 can be obtained, at
an interface between light guide plate (light guide plate material) 10 (refractive index
n ) and an air layer (n=1.00), as 6 = sin—1 (1/n).
Likewise, in the example shown in Fig. 6, it is preferable to set inclination angle
25 05 of unit reflection surface 43 relative to the imaginary plane within a range of not less
than 40° and not more than 50°.
Fig. 27 is a graph showing relation between view angle d and luminance, when
apex angle ¢ shown in Fig. 11 was changed as appropriate. The horizontal axis of the

graph shown in Fig. 27 represents view angle d, and the vertical axis represents the
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15range of not | ess than 400 and not nore than 50. It can be seen
that by setting inclination angle b within such a range, when the
light is incident at incident angle 01 of not |less than the critical
angle of unit reflection surface 24, light L2 travels perpendicularly
or substantially perpendicularly to exit surface 81. Likewi se, in the
exanpl e shown in Fig. 16, it can be seen that it is preferable to set
inclination angle 03 20within a range of not |ess than 40 and not
nore than 50. It is noted that the critical angle of unit
reflection surface 24 can be obtained, at an interface between |ight
gui de plate ful Ie t guide plate material) 10 (refractive index n) and
an air |ayer (TH: .60), as B =sin-1 (1/n). Li kewi se, in the
exanpl e shown in KiggaphBineigh in Bigp2 Efepreadntea fimukeibn tevalt ivhat apeRr aagigkevas
2505 of unit reflection surface 43 relative to the i i nar | ane
wohin arangb ] gaeh VA W AR AT ar e ateiEe pgset
27 is a graph moew ﬂ@rdpﬂ'lﬁf&E@Bepb@%ﬂ@@@in&ﬂleﬁi@nmltevlﬁnaﬁlﬁ AnglI¥ NARGE to
when apex angle c shown in EFig. 11 was changed as appropriate. The
hori zonfPal aki(®, &1 & giapiylkingsT represeatsiasiplgtiorpresyliophenape anale eansegie

d, and the veidtical axis represents the |um nance. A graph
line g4 in Fig. 27 represents a sinmulation result when apex angle ¢
was set to 900, altdarabgyseapfroithesighlatiepresslashswa irsFigul Athatapex esglé ¢ of

when apex angle ¢.was set,to. 1000. raph. Lin represents

ol at i on- r SR £ iR b ligy B ks d Bt mpf Tedl g0 R HER BBty e
g7 represent fotdess itaal BP hadindt@sd#t thaidegr. apex angle ¢ was set to 84.

It can he seen fromthe sinulation results shown in Fi % 27 that apex

angl e dUof pri sm Dg $&isgpexrlpdadinerspeptive sisy hpwHegoPaskiehhedslof@s ehan
120, and nor gy psfiRkaRhnpRot AL GRlii#. 99, REEigRPIoBA158 iddhaes & Pection

10Fig. 28 is an expl oded perspective view show ng a backl i ght nodel
50 as a conpéheatilve ligh eenlatp§2 givengad pn raflegtiomdeetya ckdifigsion pigged3 50
includes ar ' | ight [

rofl ety on SHESE-S pFNaRRREghte 7 ank@N s oF Bl So BT RLRBRGE Ty dfa o
pl ate 52, a pridnseheshEetrrddedon prirgesheers4di f f usi on sheet 53, and a

NI SR VT R W e NEN N
in Fig. 29, 28.plA¥@oiwnyin 0tz d9taspl®Qli8rof dbesrak Anal dnoweivesstifaacss 1pht
| i ght guide plate 52. Dots 59 are fornmed i.n_a _heni spherical shape.
guide plate 52. Dots 59 are formed in a hemispherical shape.
A plurality of prisms 57 are formed on an upper surface of prism sheet 54, and a
plurality of prisms 58 are formed on an upper surface of prism sheet 55. Prisms 57
20 extend in the Y direction and prisms 58 extend in the X direction. A light source 56
including a plurality of LEDs 56a is arranged on a side surface of light guide plate 52.
Light from LEDs 56a enters light guide plate 52 from the side surface of light
guide plate 52. The light that has entered light guide plate 52 is repeatedly reflected
between the lower surface and upper surface of light guide plate 52 to spread through
25 light guide plate 52. Subsequently, when the light spreading through light guide plate
52 is incident on dots 59, the light is diffusely reflected by dots 59. A portion of the
diffusely reflected light travels toward the upper surface of light guide plate 52, before
being emitted toward diffusion sheet 53 from the upper surface of light guide plate 52.

The light that has entered diffusion sheet 53 from light guide plate 52
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A plurality of prisns 57 are forned on an upper surface of prism
sheet 54, and a plurality of prisns 58 are fornmed on an upper surface
of prismsheet 55. Prisns 57 20extend in the Y direction and prisns
58 extend in the X direction. A light source 56 including a plurality
of LEDs 56a is arranged on a side surface of |ight guide plate 52.
Light from LEDs 56a enters light guide plate 52 fromthe side surface
of light guide plate 52. The light that has entered |ight guide plate
52 is repeatedly refl ected between the | ower surface and upper
surface of light guide plate 52 to spread through 25 |ight guide

Dl ate 52 is PGTHER Sheaanan e v SR APE G0 TReeH Tiebi f B by
dots 59. A pdfetdu&iﬂedforﬁbﬁsrﬂsﬁe‘euﬁl y reflected light travels tovvard

t he upper surface_of ujde plate 52, befqre.,being.emtte
tovar -l £ usi on Efedt 58 kg r%ﬁbﬁwwg%ﬁtﬁagﬁtwtw i Xltga&g@%oﬂr%%e

52. The Ii 9h'[emltféatfroﬂﬁﬁle%ﬁ%&rsﬁﬂadélo? fxglﬁ'gﬁﬁ!leﬂh@@ﬁ 53%& QR by %Ern%b'ﬁtﬂe

plate 52 subsequently enters prismsheet 54 a pri sm sheet

Then, tHe |i et phpveng thteééﬁtl’éh}ltlphéf wiranelge of hgiﬁrﬁmtteérfrogh@éﬁlmss sheet 53.

Fi 30 is a a?%#

angl es of %ﬁ%g eln Z?L%J éE%J%J}'gér%tgglrm’%1 &z}g%tgﬂgg B? @P‘E}IMS %&m@iﬂgﬁ e
52. Fig. 31 masmngxméewﬂmﬂhgthe&nmng an@flrman@nstﬁm ocﬂadtsplabmziscmn;ﬂﬁyed
exit angles af light emtte fro di f.fu n,.sheet 53.. As.an.. .
oxper | mant al Dotk A sEber i F AT ot e ARG 6] s 58l o ehi epited
for measuri ngrola;riﬁls@mle@ta&u NGigl BPis\eh @¥peineatY tRult BRyast Bie dstrituSioRbf it
display, was enployed. Fig. 32 is an experimental result show ng the

di stri b i onaegle htaeﬁ@lrté%frem nrisgshec Av 1 tHE 14 18 AR pricEmeakbissultsnowing
Fig. 33 is ape %Pfs‘ﬁ%dtﬁ%&"@}m 5@&'&1@5}%&9@1 ﬁ'crh?a@hfkthﬁhth}htit'}ﬁgmgfhgﬁt@uﬁde

10angl es of I'ight emtted from prism sheet
exper i ment al platesizl and priewishert St éanalnaed: drhenei onther: ékusmofad@aé@heof | i ght

em tted from.g, ksl Al iblm APHENG0k Shkee G AEOLH RS20 BAHR LIS

sheet 54 | a on One ano not e e experi nment
resul ts showshawn ikiFiss. 2Bnd 22.34 are di spI ayed using the coordinate

system_shown in F 21 and 22. 15First, a 0 in.Fi 30, ., it,.can
be seert %t hat the #‘?Sz*ﬁs Sﬁ %]Ezfgf%o M| Efi’ﬁee'bﬁ] g&‘ 3@5&%“5&‘9@%?@?@1 €
nmai N conponeflag 2tohialiRdnah c@RpIRNt IRIiBdd/at APprbRintkly B°ab8YSreldlive Rifthe
normal of exit surface 81, resulting in low front surface | um nance.

It can be seBfMahatexitiwripeetk, resuling Blow franh gifse funisincgessi vel y

i ncreased by SUCCR%&A ¥Elebn Bt NGirflEd fuH3haa8e ﬁ@ﬁ&%ss%%ly BEx‘e&é@H%peet
54 and prism sheet .

successwely laminating diffusion sheet 53, prism sheet 54 and prism sheet 55.

20 Comparing the experimental result in the comparative example shown in Fig.
33 with the simulation result shown in Fig. 23, it can be seen that the front surface
luminance is similarly increased in both cases.

As such, backlight model 50 according to the comparative example and model
80 according to this embodiment are substantially similar to each other in front surface

25 luminance. Meanwhile, unlike backlight model 50 according to the comparative
example, model 80 does not include diffusion sheet 53 and prism sheet 55 and is
reduced in size in a thickness direction.

Furthermore, comparing the experimental result shown in Fig. 34 with the

simulation result shown in Fig. 23, it can be seen that, as illustrated in Fig, 34, the
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20Conparing the experinmental result in the conparative exanpl e shown
in Fig. 33 with the sinmulation result shown in Fig. 23, it can be
seen that the front surface lumnance is simlarly increased in both
cases. As such, backlight nodel 50 according to the conparative
exanpl e and nodel 80 according to this enbodi nent are substantially
simlar to each other in front surface 25 | um nance. Meanwhil e,

unl i ke backlight nodel 50 according to the conparative exanple, nobdel
80 does not include diffusion sheet 53 and prism sheet 55 and is
reduced in size in a thickness direction. Furt hernore, conparing
t he experinme . l. | I ] L i ul t
shown in Fi ggé(%g,gﬁtﬁ]?] Hé%“r@%@@%ﬂé %u@hg{afeggsﬂdkpﬁ%{g ir?%et% ggﬂnﬁﬁé‘%&?ﬂ %% t he
backl i ght unatothenbbsidivegfrbitghtfagUindmapdedhan tha cmbdplr §0snratimgtto Bds

| am nat ed on oEe.anot her has |lower front surface |um nance than that
of model 80 SRRy to this enmbodi ment. That is, nodel
80 according to tihg i$mHyadi sTeRtorgRs tddkenibbaineds esh e frReasdl uffagpance

while being reduced in unit size,, . . Although the enbodi nents and
exanpl e® of PmENHICE¥BHE bpiRg BsurEHn MY 8iZbeen descri bed above, it

shoul d be under st gagl,[Rafe éﬁ&dﬁﬁ&ﬁ?ﬁﬂ&%&&xﬁgl@@&f B AR hvEhiRs! &%;&}ﬁ?n

herein are illustrative and non-restrictive in every respect.

scope of t hedgcrbslrboveviehvuldbeiundalgdidibel thyembaslimentsrandafxamplss diseliose,
and is intenged. to include a 10modi.fi.cations w.t hin the e_an
moani ng. oqu JaraAte VRSHEE s e SRE Rk TROM Tk 15 G0 gRRE
numeri cal valnvesticurigldéfired by kiee e df oifeadaimboand igineendtd tedhdladel ang and

the present invention i,s.not limted tq the nunerical val ues and the
e opas 1 NDUBPHTAE ISR EFOPY 28 G ebvATRy s 5 o 5 @ity o
backl i ght unjdgtionl ARERERENIR RN thd file mentioned abovel Hied 6B Sdnd the

di splay device; 2 liquid crystal display panel; 3 backlight unit; 4

bezel ; 5 froRtesyéiurEntian is aaflimitrddp thexymeggel valgat andbeigcopssat e; 11, 51
15,30 min oo PR AT e 117 T nci Qent surface; 18
end surface; 19, 2hs prédent BRewicdacleias fodmeklighiyni®7, 58 prism 22
15 REFERENCE SIGNS LIST
1 liquid crystal display device; 2 liquid crystal display panel; 3 backlight unit; 4
bezel; 5 front bezel; 6 rear bezel; 10, 52 light guide plate; 11, 51 reflection sheet; 12, 54,
55 prism sheet; 13, 56 light source; 14, 15, 30 main surface; 16 peripheral surface; 17
incident surface; 18 end surface; 19, 20, 31, 32 side surface; 21, 57, 58 prism; 22
20 reflection surface; 23 lens; 24, 37, 41, 43 unit reflection surface; 25 cylindrical lens; 26,
40 prism groove; 27 inner side surface; 28 inner surface; 29, 29A, 42 flat portion; 33
ridge line; 35 convex portion; 36 main surface; 38 surface; 50 backlight model; 53

diffusion sheet,
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20refl ection surface; 23 lens; 24, 37, 41, 43 unit reflection
surface; 25 cylindrical lens; 26, 40 prism groove; 27 inner side
surface; 28 inner surface; 29, 29A 42 flat portion; 33 ridge |ine;
35 convex portion; 36 main surface; 38 surface; 50 backlight nodel;
53 diffusion sheet. CLAIMS |I. A backlight unit conprising: a |ight
source (13) capable of emtting light; and 5a |ight guide body (10)

i ncluding a peripheral surface (16) on which the light fromsaid

| ight source (13) is incident, a first main surface (15, 14) provided
to be connected with said peripheral surface (16), and a second main
surface (14, 15) facing said first maidy ace (15, 14) with said
peri pheral surface (16) interposed therebetween, 10said |ight guide
body (10) including a reflection surface capable of reflecting the
i ght that has enier % 150 %; er.i heral surface (16) toward said
second main surfa '% 1g8yun BSP ns (23) formed on sai.d second

mai n surface (14, aﬁgﬁs@@ﬁ@@h@g@ﬁbﬁgmaﬁnﬁmymyﬁh@dl|ght reflected by
said reflection surface and ttin ht to outside. 152.

backl i gt unit ac%BglaugH@letbadﬁc 1&0 Hch IWEP ral surfaces(é@opnp%fﬂpfp%rhaht
surface (16) fhRGhiddest %rémﬁﬂﬁ%xéwgﬁ%nﬁ%@mﬁ&%g pﬂj medehlt&taé

fromsaid |ight source (13) i's incidént and wh first end
portion and epnsectohwithweld periptieo surace (Fatandiadecondmiain @Jr{amg 14p t Dpcieg

to_be connectssout bl Al 1SSk SHf BATELB0.01, 3550106k RD surf ace

(17), a second side sur ace rovi to th said
second end pthetebetweed, sai d i nci dent surface (17), and an end surface

(18) pasitioned o ite 1o.s ent surf.ace

said r ﬁ)l ection s%)ﬁ%)g@@ gi“‘rﬁlEIbB%(ea OL 1“8%%@ chpn ?}HF © %@asgé’lff%lﬁdmg

surfaces (24he3ight thadhas RAeRd fRPAsAd ;Berr AaNRirRa0t Belowll @idlet@Eihan

fromsaid incident surface (172 toward said end surface (18). 25
surface (14, 15), and a lens (23) formed on said second main surface (14,'15) capable of

condensing the light reflected by said reflection surface and emitting the light to outside.

© 15 2. The backlight unit according to claim 1, wherein
said peripheral surface (16} includes an incident surface (17) on which the light
from said light source (13) is incident and which has a first end portion and a second
end portion, a first side surface (19) provided to be connected with said first end
portion of said incident surface (17), a second side surface (20) provided to be
20 connected with said second end portion of said incident surface (17), and an end
surface (18) positioned opposite to said incident surface (17), and
said reflection surface includes a plurality of unit reflection surfaces (24, 37, 41)
spaced apart from one another in a direction from said incident surface (17) toward said
end surface (18).
25
3. The backlight unit according to claim 2, wherein
said unit reflection surfaces are formed to extend in a direction from said first

side surface (19) toward said second side surface (20).
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3. The backlight unit according to claim2, wherein said unit
reflection surfaces are forned to extend in a direction fromsaid
first side surface (19) toward said second side surface (20). 4. The
backlight unit according to claim2 or 3, wherein said unit
reflection surfaces (24, 37, 41) are arranged such that spaces
between said unit reflection surfaces (24, 37, 41) are reduced in the
direction fromsaid incident surface (17) toward said end surface
(18). 5 5. The backlight unit according to any one of clainms 2 to 4,
wherein said first main surface (15, 14) is provided with a groove

(26, 40), and saig uﬂ{etbéx[: h?ﬁﬁlt%g%rﬁﬂ%ftéﬁggéé%ﬂ%ﬂeéélﬁ a surface of

an inner surface of said groove I'ng sald I ncident surface
(17). 10 6. The bt Jgﬁtctwmsurfa:ctﬁiﬁdih&li me efraiged Suchwhes spdcas betivden

;ir ggfxen?lzg) Hid iPre éi?t&"“llsﬁﬁﬁ"fes & 1 é”g?%‘F ’ g‘;‘rtg%{%lé“?%%?gmssg‘ld fdeny
bot t om sur f agefac60)7) i@eird g8 andsuepenilBy, sald unit reflection surface

(24) connected with said bottom surface (60) and 15facing said
i nci dent® surface (17), and an inner side surface (61) connected with

sai d bottom surfage ﬂ%aﬁﬁli—‘ghﬂgmﬁﬁécgrdii@tb aﬁy@éﬁe&ﬁfcl;ﬁ&ﬂs sw 4 3arrdi®4) , and
said inner surface of said groove (26) is fornmed such t hat t he

di stance between ﬁTSQWFltﬂ Sp@”ﬁqee(éiﬂléhlsmvﬂ@@évmmgroa\*ﬁ%eﬂ% dndner
side surface is '&ﬁﬁﬁg {tfoﬂ@hﬁ@de‘ﬂz@gtlfﬁ ﬁHﬁJe%?@nEﬁ\é\P{ugfaoﬁfanslaal -

openi ng. 20 At uni't accor to any one

to 4, wherei prosaé¢ (26f #O)Sﬁacnmsaml muﬁéx&tsm*f(ck?ql?)“) is provided with a

pIurall%y of convex portions (35) projecting fromsaid first main
urface (15, 14), and

6. The backlight unit according to claim 5, wherein
said first main surface (15, 14) is provided with an opening of said groove (26),
said inner surface of said groove (26) includes a bottom surface (60) facing said
opening, said unit reflection surface (24) connected with said bottom surface (60) and
15 facing said incident surface (17), and an inner side surface (61) connected with said
bottom surface and facing said unit reflection surface (24), and
said inner surface of said groove (26) is formed such that the distance between
said unit reflection surface (24) and said inner side surface is increased from said
bottom surface toward said opening.
20
7. The backlight unit according to any one of claims 2 to 4, wherein
said first main surface (15, 14) is provided with a plurality of convex portions
(35) projecting from said first main surface (15, 14}, and
said unit reflection surface (37) is a surface of surfaces of said convex portion

25 (35) facing said incident surface (17).

8. The backlight unit according to claim 7, wherein
said convex portions (35) are arranged in the direction from said incident

surface (17) toward said end surface (18), and
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said unit reflection surface (37) is a surface of surfaces of said
convex portion 25(35) facing said incident surface (17). 8. The

backl i ght unit according to claim7, wherein sai d convex
portions (35) are arranged in the direction fromsaid incident
surface (17) toward said end surface (18), and said plurality

of convex portions (35) are formed such that an angle (05) between
said unit reflection surface (37) and an imagi nary plane through said
first main surface (15, 14) is increased in the direction from said
incident surface (17) tomard said end surface (18). 5 9. The

backl i ght unit acga(? {%&c@ﬂ%x 10% ﬁl)glle%la'nlléd%ugh thggdgl a%?%%?S)

sai d peri pheral sur I'ncliu n I 'nci dent sur
which the |i gémreéxtsm:l mt @flkdtiph tsurdaee (I’/e afd ) 1m@1nam:pldmmm-1rcmghl saith ificdt nzés

a first end po d a second_en ortion, .a. urfa .
(10 br ovi deduie 0B TN BB i Wap o 1o il g deghr e T ho e wid
i nci dent suréﬁyﬁm&&ymg)a second side surface (20) prOV|ded to be

connected with said second end portion of said incident surface (17),
and an énd surface (18) positioned opposite to said incident surface

(17), and gl Al ANSKik b i} %Bﬂdﬂ%ﬁo%n%ﬁg HcldiMs Pho y%ﬁerélﬁnses

(25) arranged in the dlrectlon froms first side surfiace (1
toward sai d seconshidpatipheuat fuataee (lﬂl)l)nclunlés a'rl()ncﬁrttné sipfack (179 hn “dumhtthe light
according to
Coextend fr ool ST s iroident Pyt ltes sTRRERA OGPy Bide 1 HTE
iﬁll. ~The baekd p@titn, urfirst shizeortsbe{iP)tpooadud tobe c@fneCtbdMﬁtE sdid ffiest £0d

erei

surf aca(17) PORONAT S Fﬁ@engﬁaslgjﬁ?c%rr Vi el ?lfig%'tr BrO(frf\sé fote
i nci dent  andcyMiesibd (s s@idfsbdonll cRNEbrRG & QN iAferR s&%@ ), and an end
surface (18) positioned opposite to said incident surface (17), and
said lens (23) includes a plurality of unit lenses (25) arranged in the direction
from said first side surface (19) toward said second side surface (20).
15
10. The backlight unit according to claim 9, wherein

said unit lenses (25) are formed to extend from said incident surface (17) to said
end surface (18).

20 11. The backlight unit according to any one of claims 1 to 10, wherein
said peripheral surface (16) includes an incident surface (17) on which the light
from said light source (13) is incident and which has a first end portion and a second
end portion, a first side surface (19) provided to be connected with said first end
portion of said incident surface (17), a second side surface (20) provided to be
25 connected with said second end portion of said incident surface (17), and an end
surface (18) positioned opposite to said incident surface (17), and
said first main surface (15, 14) is inclined away from said second main surface

(14, 15) in the direction from said incident surface (17) toward said end surface (18).
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end portion, a first side surface (19) provided to be connected with
said first end portion of said incident surface (17), a second side
surface (20) provided to be 25connected with said second end portion
of said incident surface (17), and an end surface (18) positioned
opposite to said incident surface (17), and said first main
surface (15, 14) is inclined away from said second main surface (14,
15) in the direction fromsaid incident surface (17) toward said end
surface (18). 12. The backlight unit according to any one of
claims 1 to 11, further conprising: a reflection sheet arranged on

said first main sy f . ; : sai d
second main surfagé ?@%fg%gfyaﬁﬁéFgﬁﬁm gg%gag%?ggggﬁﬂg?ﬁﬁggﬁﬁggs a

plurality ofconpresimg: extending in the direction fromsaid incident
surface (17) towar

d.said end surface (. . 13. The hackl i ght

unit according to? ’é?ﬁflgtboﬁlegﬁfc'ﬁq ag?l}ﬁeﬁé’n i&%%)rsifa”\‘ |2 TR arnilasi ng: 10a
refl ection sheet apfiameed: Hngal ¢h SRCROshdRdin swtick &k 1§)] 4herk) ; and a
pri sm sheet arranged on said first main surface (15, 14), wherei
sai d pri®sm sheet ¥aftPipeehest 1peludespipiyralgy opprispsexispdugdn fig disgetiqpdrom
direction from sajdnd AELASNY) BWETASR dhd Srtiepd said end surface
(18).

13. The backlight unit according to any one of claims 1 to 11, further

comprising:
i0 a reflection sheet arranged on said second main surface (14, 15); and
a prism sheet arranged on said first main surface (15, 14), wherein
said prism sheet includes a plurality of prisms extending in the direction from

said incident surface (17) toward said end surface (18).
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