; €3e8445L7. z7n868T8kr ( | LLUM NATOR, LI QUI D CRYSTAL DI SPLAY COWRI SING I T
AND LAMP SOCKET TECHNI CAL FIELD The present invention relates to a |ighting

system a I|qU|d cr st y device that uses the lighting system and
a | anp socket . '“ I the present invention relates to a

l'i ghting systen1th to mai ntain a |ight sourgk9-2@8bt0e86t he

pr obl em present ed by dawkwareas around the corners of a display that are
near |anp sockets, a liquid crystal display device, and a | anp socket used
t heref or. BACKGROUND When in use, the various types of lighting systens for
emtting light fromthe rear are enployed as backlights for liquid crystal
di spl ay JEVLGMENATEDRe LIQHEDdQRNSEQLapdS&ﬁ&&ﬂﬁﬂMﬂBﬁﬂiﬂﬁnﬁﬂIANDN#AMQed for
smal | and conpact liquid crystal % apevices in order to save on
instal lation space. For such side | gﬁ?* evi ces, light sources, such as a
smal | fluorescent tubes, are disposed horizontally, and |ight guide plates
are enployed that_ scatter light emtted by the |light sources in directions
per pendi GHNIAL E18ERt directions. Fig. 16 is a diagram show ng a

conventi onad ?ﬁé@.édtghtm%w&%nusedla&e@ beskld ghtlgthrlna; | kgliehr,angm tting
liquid crysta di splay device. As is shown in Fig. a conventional side

li ght devit@® b @rptFabs:dbsPlant %Yaféepwa%tmw% whheh lighting

suppl i ed fyserh gmolsgunsﬁ 7%oc§@@eh aﬁ&é%ﬂtﬁdﬂ%ﬁ%ﬁen&hé upﬁeséﬂe from
whi ch incident {ig S re? | ected toward a display panel 74; and

reerctoﬂHN?ntlon reﬁéﬁeéfﬁétﬂ?véﬂﬁhéﬁﬁgoﬁﬁﬁ$@meth@§htl@mQ#QﬁFbyothe

l'ight soyrce, £ n VR i?gh@%Bﬁﬁ:E%Ct Yest vies PHLYIRD, Bl OCLUPLES4 BPSi tion
bel ow the 1ight guide plate 76, for the conveni ence of the explanation this

i s not sSHAWK | ArERg. ar@unmetm¢gﬁ9r§©@rsc@f728|@laﬁéémm@atteomrm Rpar
reflector 4 WgBkLPsUSE, 1%%&1“&&&1&911%&9?&9?__ h'egﬁfcegwaf#a P af gmg6

t hrough t'he plane of incidence (not 6, specifically for
the expl srgioh, used thgh@fgéurce 72 is extracted out5|de the reflector.
The end of the light source 72 is accommodated in a | anp socket 80, which
assists in retaining the light source 72 and holding it inside the

ref | ect orBAGKGROUND

When in use, the various types of lighting systems for
emitting light from the rear are employed as backlights
for liquid crystal display devices. Side 1light devices
are especially frequently employed for small and compact
liquid <crystal display devices 1in order to save on
installation space. For such side light devices, light
sources, such as a small fluorescent tubes, are disposed
horizontally, and 1light guide plates are employed that
scatter light emitted by the light sources in directions
perpendicular to incident directions. Fig. 16 is a
diagram showing a conventional side light device used as a
backlight for a light transmitting liquid crystal display
device. As 1is shown in Fig. 16, a conventional side light
device 70 comprises: a light guide plate 76, to which
light is supplied by a light source 72, such as a small
fluorescent tube, and from which incident light 1is

reflected toward a display panel 74; and a reflector 78,
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The di splay panel 74 includes a diffusion sheet 74a, a prismsheet 74b and
‘a liquid crystal display panel 74c. The light guide plate 76 is generally
designed to print a white dot pattern, and the |ight produced thereby is
reflected and scattered, substantially perpendicularly, so that it

irradi ates the display panel 74c as uniformly as possi | i ne 82
fromthe end of the | anp socket 80 is introduced to eh%!b%eezd%flrm%ts
outside, the supply of power. Fig. 17 is a diagram showi ng the detail ed
configuration of a small fluorescent tube used as the |light source 72. As
is showﬁdntéTgectIyetheemmngrnguthe72ightf@mmmiad bm aheodtighdl | ow
gl ass tube ncl.udes a Iuntn S [tign 72a, .whi.c coated with a
f1 uor eséet rcf’?‘at eﬂri alwl%oft aF}f‘l?ng gf?grgg ezgtﬁst ﬁXten ? an WAt e’sght and
a graphlatlz;ﬁ;dslpnrdn obe/ly Whech liiggHtor npdidad  tdietend 7, ttf@rz the [|ight
source 72, adjacent t | um _nous_ port 72a. Sinc the L ig em ssi on
byt he (AT f e TP ISR SHALS offi jaT GPRS « 40 Erough t he
graphitilzzed portion 72b, the light emtted fromthe |light source 72 becones
non-uni form The lead |ine 82 extended fromthe end of the |ight source 72
to supply power to the light source 72 is connected to a sol dered portion

72c. Indhe Light SAGR 772 tke Hapddaes Peht ithe 728f aadtbhe 780l dered
portion 720 constitute a non-lunipous portion 72d. Fig, 18 is a cross

secti ondih&R e BERen 2L RPIte L19RW FPndbg ol gﬁﬁdeoPlﬁﬁé

ConVen“ﬂHFHuéﬂdﬁhélﬁﬂbn@eWﬂﬂiﬁéﬁﬁeﬁ$@|QM§ttEﬁo%Q9Ve SiﬁUPigred6|lght
source 72. is showmn in Fig. the light source 72 is supgorted by the

| anp so@ﬁﬁc¥ﬁﬁc%ﬁkyr§6FaF€§IqﬁﬁﬂaQ§F%9RyIFGﬁtldﬁmkaﬁﬂ%ﬁ%?7

non- d'smiﬁﬁéEtéHe@ugéluéf%H@PQeQEeEQ%rOUteTmMﬂén&fd@“%ﬂégﬁﬁ gl de plate
76 in order to prevent the non-uniformemssion of |ight rontthe out er

ci rcunf SAVHEE THe iLAsidecTMmedatedn-id sgl a}pRp aveeksz Khvewhishy

di spl ayigig afed §§ E%&didﬂd&“ﬁh&riibﬁk‘Héﬂﬂ@y panelng The14 o secket 80
shown in Figs. 16 to is formed of "various types of materials that conply

with a fltpeﬁ’ﬂéiere‘tfh?d%ﬁﬁl%ct%a?% such as V-0, V-1 or V-2. In many cases, in
order to conply with the above flane retardant standard, a flane- retardant,
such as antinony_oxide, phosphoric ester, a_nitrogen-content_conpound, a

hal ogen TepeiABlad RANDE EAnpoidirdRs zAnd Hous N zabeBROTE BH268) , and a
filler, such ashgbea744Al gnashl iIGapa abpgtpal iepledhdget hee and used
or elth%&uf light guide plate 76 is generally designed to print a
white dot pattern, and the 1light produced thereby is
reflected and scattered, substantially perpendicularly, so
that it irradiates the display panel 74c as uniformly as
possible. A lead line 82 from the end of the lamp socket
80 is introduced to enable, from the outside, the supply

of power.

Fig. 17 is a diagram showing the detailed configuration of
a small fluorescent tube used as the light source 72. As
is shown in Fig. 17, the light source 72 is formed of an
almost hollow glass tube, and includes a luminous portion
72a, which is coated with a fluorescent material
containing a rare earth that emits a white light; and a

graphitized portion 72b, which is formed at the end of the



one is filled. Cenerally, a |l anp socket material and a flanme-retardant are
.added+to obtain a required flanme-retardant property. Thus, the
transmttance of Light is lost, and in correlation with the above descri bed
non- | um nous portion, satisfactory light irradiation is not perforned at
the corners of the light guide plate 76, i.e., corner zgﬁ%%ﬂgpggﬁgﬁfurs.
Fig. 19 is a detail ed diagram show ng the corner shadi of the
corners of the light guide plate 76. Recently, an inprovenent in display
quality and a reduction in the thicknesses of devices and the w dt hs of
frames havigglbeesooers de? ed ddyraddrui docrytsd alludiisphay plevittes, 72a.
particularly for light .transmtting.liquid stal displ ay, devi ces,

Ther ef or & 1% KBR- UETHouS pSPE PBn Piod s B2 GXGR (REEPAIELof St he

| i ghéI guihrdﬂapls&fﬁgfacwﬂ ns acfaawdb ittdde dhargugiockeile Bgria@ha)tti@édleld )
inside the displayipng area (a >- b).. . In this case, "a" denotes t engt
of the | &fpF eﬁg(ﬂ e "gl‘g}&i‘én&f'éé:tteﬁe g?%‘?aﬁgs fAght FPUREeo %to t he
end of a yh&sgheyi REnahRAF86m. Becrusel ®hdt hendedunsxedndd@ Fioht theurce 72
and the peripheral nenbers, the non-|um nance_portion 72d, near. the

el ectrodeet Phe thieghtiEiur 88UY9e Mdsttl SBPBAY e PO¥SFedt? othfie 1dOEH ayi ng

area 86 Qfodte | 78Nis0ubHReBkBHE £66.a AL ASred ISt ion 07 £AL € 18hRANg
occurs in the vicinity of the light guide plate 76 (a + ¢ >- b). In this

case, "c"ligltot SSUHRE | digt htBE t BEARBALL BRANRRT BEPR i oty 2d@nchatthext ends

out and Querqd &l ! Yo 15keh280. cARdr YbgRet Ne N IWRINRIS PRLLI9Bn72d IS
extended out to thé displaying area 86, corner shading 88 occurs. 4 I n

order to f¥dvide a thin display device, such as a thin, light transmtting
liquid crystal display device having a narrower frane, corner shading 88

woul d greatly affect the uniformty in the |um nance of a display, and the
di spl ay pordi oh8, 1pat iR LT | §eEhioradt n¥ievadjtad@n alPnhetheghtreburce 72,

woul d becor dgrkn Eq%r.efﬁ,e,oforcpsr hading £84 %f@@aﬁﬂgﬂtaaeeiéa”i er to

the downsi zing of a liquid crystal display device and the increasing of its
screen sitZ@at b lensopheorheres BaaUSEuged digdvtersautrani12. beAguidsher

expl ai ne r i Fi ef tpy i i i pl at e
7o, the dTrsed I R ot cog Baorhe TIane saurse JEPetedy B fheh s
fol | ows, liammceec#arce8Wi t lRnShekpdsdataw. JHsfiat iten thenlsioiter pplide

n2sin(ertgre -76. (1 NOSLEL Jo Dby fEHOLESa L BE £ 6T Eéf&é&?ohc\%ﬁé gfc@Rdi um |
and (err)i denotes the refractive angle at the nediumi. en nl 1.0 (air)
~and n2 - wvelo ¢hcEPPi d 1oddi muidy plabe 1Y6i dnotrsiatedto Theeeedtethehen an
opague 'ggaqoﬁﬂﬁkﬁrnﬁo | SmguBh¥ed T theifhght guide plate 76,,¢aEner
g circumference. The inside of the non-displaying area 84
serves as a displaying area 86 for a liquid crystal

display panel.

The lamp socket 80 shown in Figs. 16 to 18 is formed of
various types of materials that comply with a
flame-retardant standard, such as V-0, V-1 or V-2. In
many cases, in order to comply with the above
flame-retardant standard, a flame-retardant, such as
antimony oxide, phosphoric =ester, a nitrogen-content
compound, a halogen compound, a polyol compound or =zinc
borate (Zn0e2B,03;¢3.5H,0), and a filler, such as mica, talc,

silica or alumina, are mixed together and used, or either




occurs at a point about 48 fromthe end of the effective non-|um nous
portien, including the | anp socket 80. Further, in this invention, since in
order to prevent corner shading 88 it is required that shading for the | anp
socket 80, at least in the displaying area 86, should not be formed, in

Fig. 19 the shading nust be retracted down and into a + tan err))
shaded area 90. 5 Therefore, the use of a transpagéﬁfqogaﬁoéggket has

al so been consi dered. However, so |ong as the non-lum nous portion 72d of
the light source 72 extends out into the displaying area 86, corner shading
88 can naneéeisedudddd.regaedbesilef, wheldmy ebcket andteanyiarsemd banp
socket is .enployed. That is, since.in ,order to effectively reduce corner
shadi ng %é%ﬂ%?%éﬁﬁﬁqﬁf rodtfced bYIERe noﬁglun?hgﬁénpor?ionr?ﬂﬁlﬁﬁét be

ef fecti venanesmuetidid QdopdmiSE. a t rgpar ehle | aFansackenke eppl oyed,
but it is.nevitable that Light fromthe |ight source nust be transferred
to the pdritdhon it 1 nAR uh?n%%%r%L?F?Bﬂ bEhwhBRePROVRe98RSH1RE s

formed. Ther-afiows deorrd oeXi skathefadtbirghtifghsystramditati mdnis
effectively reduce corner shading 88, a liquid prystal,dlsplaégdeV|ce t hat
i ncl udes "UcPEFIGMRT N3t sTREeRPTARE Sa AfarkiSs oliaBit t Hieid¢ oPLlaBeMIARY OF THE

|NVENTICN.EhnOQQQﬁE¥1§HdeH%¥b@ dd@ P esent inventors found that when
light is scattered through the entire |anp socket, the shading predicted,

in accordance to Snell's law, fox the length of the non-lum nous portions

of a lightsouge;gan he iR i ¥ebyrBRIYGEH i ngY &R fcggeepoghgg%?ous
portions extend into the displaying areas of a’light guide plate. T'n

accordand® wh ansi sofii Shvergrnage AL t Kbei rviaditor guidReptntire 76nal ly
provi ded ghe fingsent o f NVepLi-ghemlidt iy 'Hiéﬁngda%%%f@tQh_%ﬁ#?rgaSOCket

used for a side’l'ight device for the invention, Since the I!g
scat t er edeshid ion hieh thanthickegsseseniadeys cost sindk thoseidhbs afe

pr edi ct e‘i’rja%e%ccﬁéqgncﬁeéﬂﬁt Qo%%qlde'r?eci aw,0 lgquid crystal display
devices, particularly for 1light transmitting 1liquid
crystal display devices. Therefore, the non-luminous
portion 72d must be within the part of the light guide
plate 76, and as a result, the lamp socket 80 is extended
inside the displaying area (a 2z b). In this case, "a"
denotes the length of the lamp socket 80 and "b" denotes
the distance from a frame 92 to the end of a displaying

area 86.

Because of the designs of the light source 72 and the
peripheral members, the non-luminance portion 72d, near
the electrode of the 1light source 72, must also be
extended to the displaying area 86 of the 1light guide
plate 76, and as a result, greater shading occurs in the
vicinity of the light guide plate 76 (a + ¢ 2 b). In this
case, "c" denotes the length of the non-luminous portion
72d that extends out and over the lamp socket 80. And
when the non-luminous portion 72d is extended out to the

displaying area 86, corner shading 88 occurs.



are irradiated by the light fromthe light source, so that corner shading
.88 can effectively be reduced. Specifically, according to the present
ijnvention, a lighting systemconprises: a light transmtting nmenber, having
a plane of incidence into which light enters and a plane of em ssion from
which the light is emtted; a |ight source, having a l# 'nggﬁ pﬁéééon and a
non-| um nous portion, that is |ocated adjacent to the Pgﬁ ta tting
menber so that the light transmtting nenber is irradiated by light; a | anp
socket, for holding at | east one end of the light source; and a reflector,
which is extended along the light source for reflecting the |ight produced

by the Ikght éour e, wher.ej n tggﬁﬁa ) cke&iexhibits transm.ttiance of 20
to 90% i ¥ F£n39h§r8y o N6 P DL TS YT 13 Q%Htered
t hrough Lhghtarpancakettindccigiig toysbeli ayepliagn deiviides Huvefrey abl e t hat

the | anp _socket hald all of the non-I|lum nous portion of the |ight source,
and ¢ hat "EREONaFp SaBRet RERE L, 3 il giRr thy (RHE T RS he

di anet eruffi fbPRALIEYIRNL S0 CRumimakde Sof nyedtisplayt, haamghstkaildy made of
a thernosetting resin aor a thernnglastlc resin, Further, in this invention,

the | anpPSBELRRS) nAAFFSLH F5 1Y eFNBr CRTASHSE PDI2GLET ntRafitty LU ¥ f er ent

refracti ygukpdexof,r ofad er preshki RhrkesSi NTRErk RBEEDPIRYeG rAfddind N or der
to scatter the incident light. In this invention, the Iaqp socket contains
a col or BBnifolFeggefeds &S dMP#bFithgta EBPoFoHPsiRd ngn®iofa thiadidht

source. EHGEREI NAi&plidy 7devicel Nirdi | ENENLINRYedslirdss HF efiekabl orddyat the
l'i ght guide plate include a tapered portion that inclines toward the |anp
socket. PhZEhis invention, the light source may include a white fluorescent
| ayer that covers the non-lum nous portion. According to the invention, a
l'iquid crgstal di spl ay device conpri ses: _

The reason corner shading 88 is generated will be further

explained by referring to Fig. 19. Before entering the

light guide plate 76, the diffused light emitted by the

light source 72 is refracted, as follows, in accordance

with Snell's law.

[Equation 1]
n;5ind; = n,sinb, R

wherein n; denotes the refractive index of medium i and 6,

denotes the refractive angle at the medium 1. When n;, =
1.0 (air) and n, = 1.49 (acrylic resin), 0, = 42.15 is
obtained. Therefore, when an opaque lamp socket 80 is

employed for the light guide plate 76, corner shading 88
occurs at a point about 48" from the end of the effective
non-luminous portion, including the 1lamp socket 80.
Further, in this invention, since in order to prevent
corner shading 88 it is required that shading for the lamp
socket 80, at least in the displaying area 86, should not
be formed, in Fig. 19 the shading must be retracted down

and into a d(1 + tan 42°) shaded area 90.



a liquid crystal display panel, which includes a displaying area and a
.non-dtspl aying area enclosing the displaying area; and a backlight unit,
which is located adjacent to the liquid crystal display panel for
irradiating the liquid crystal display panel with |light, wherein the
backlight unit includes a |Iight guide plate, having amﬁlane of incidence
into which light enters and a plane of em ssion from ?%ﬁ29ﬂé'@96%t

radi ates, a light source, having a | um nous portion and a non-| un nous
portion, that is |ocated adjacent to the |light guide plate so that the
light guide plate is irradiated by light, a | anp socket, for holding at

| east one end _of the _ |ight source, and a refleﬁtor, whi ch i s extended al ong

the |ightPeBafeEeH orthee IRt Phg 2t HEF AMPRAT PHodtRBR BPCkRE Maght2tRirce, and

wher ei n $86n| aigh $08&edd exhi Bblisver | r ansmMbhgnGes 0khd0 Aén-9D%ifous
wavel engths of from 300 to 900 nm and the |ight is scattered through the

| anp socRe¥tigBcd?d nRf t §hehel Iahui BORFGStL dI2 dRSHRRES devEcéndP tHe 8
i nventi o§; shial$nBr a2l f&@énéﬁeslkéapn@@bekaholn%taye of edibteeq,

non-|um nous portion of the light source, and that the | anp socket have a
| engt h thegardleppeeft whedihay mus rek di AFenepasenthdampgodsly ces For the

liquid c i spl eyLce hisg, i i QR, 1S made of
2 ther moetet Phett oo B o hainosl gt S aas; 50 St Py TR qui d
crystal dpzpeuyshadivg 88 tthies shaddmd droduned dp e kmnthminkss a filler

or 8 dongi,p. phnt 65 NAK N2 eFebbengal v Sldfdde hogesnifom dterymset ting
resin or erm)plastlc resin, 1 n oraer O scatter the I ncldent |Igt. For
the |iqutdasspsrahtdileppay ddibtcoof empligyédvehutont tilse drmawl tadrkeet

cont ai ns ol,Qr,gon nt, f C i I nd. of the
| i ght soﬁﬁ%g.]§ﬁ¥fhe%%§?e?9$brl%éﬂf|?gﬁ?ggcfgg?g|gﬁi§%F§§f§23F?eq3% this
i nvent i obhei portimrefef alihe then-idreihoyht pgritdenpl 42@ iwhelkede aheaper ed

portion .ppclkin rd the | anp socket. For the liquid crystal
di spl ay £e€§%%80$5t§§§%?§€ention, the light source may include a white

fluorescent |ayer that covers the non-|um nous portion.
Therefore, a demand exists for a lighting system that can
effectively reduce corner shading 88, a 1liquid crystal
display device that includes such a lighting system, and a

lamp socket therefor.

SUMMARY OF THE INVENTION

Through careful study, the present inventors found that
when light is scattered thréugh the entire lamp socket,
the shading predicted, in accordance to Snell's law, for
the length of the non-luminous portions of a light source
can be effectively reduced, even if the non-luminous
portions extend into the displaying areas of a light guide
plate. In accordance with this discovery made by the
inventors, they have finally provided the ©present
invention. That is, in accordance with a lamp socket used
for a side light device for the invention, since the light
is scattered and is then transmitted, even areas outside

those that are predicted in accordance with Snell's law



According to the present invention, a |anp socket is provided that holds a
l'ight *source, which has a | um nous portion and a non-Ilum nous portion and
which is located adjacent to a light transmtting nmenber, which has a pl ane
of incidence into which light enters and a plane of em ssion fromwhich the
i ght radiates, that holds at | east one end of the light_source, and that
exhibits a transmttance of 20 to 90% i n wavel engt hs ngEQ‘&HWQ% 900 nm
and the light is scattered through the |anp socket. 9 BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is an expl oded perspective view of a

light transen itiagibteai Byceyst akgditspham ad@w Q8 gheC @odink@ ,t @A tHatst

enbodi nent of the present invention. Fig, 2 is a diagram show ng a

backl i ghtCUer i peednagsé EPBeefrﬁﬁFng%YcEetﬁﬁgugﬁgroys a lighting system
according to the invention. Fig. 3 is a perspective view of a | anp socket
according to the enbodi nent of the present invention. Fig. 4 is a graph
showi ng t¥Re¢ibhesd 1Y ancB@CFOrdiRg | &% SHtketPFBFePhe ARVERLAGR., Fidg. 5 is

a schenaiﬂgﬁpgpg%agygbgmﬁggmﬁpgsggerating effects obtained by the
i nvention. Fig. Is a diagram showi ng the | anp socket according to the

i nventi on wher®i nlight ghtrapsméttisghenamberg. having dragPdmnghowifng a
L1 ghting SysSi e A CORELNGREn2 19HANE A IRt 2 0F 1018 BECIRA Jiyyent i on
from which the light is emitted;

a light source, having a luminous portion and a
non-luminous portion, that 1is located adjacent to the
light transmitting member so that the light transmitting
member is irradiated by light;

a lamp socket, for holding at least one end of the
light source; and

a reflector, which is extended along the light source
for reflecting the light produced by the light source,

wherein the lamp socket exhibits a transmittance of
20 to 90% in wavelengths of from 300 to 900 nm, and the
light is scattered through the lamp socket.

According to the invention, it is preferable that the lamp
socket hold all of the non-luminous portion of the light
source, and that the lamp socket have a length that is
three to ten times the diameter of the light source. In
this invention, the lamp socket is made of a thermosetting
resin or a thermoplastic resin. Further, in this
invention, the lamp socket includes a filler or a domain
of resin having a different refractive index from
thermosetting resin or thermoplastic resin, in order to
scatter the incident light. In this invention, the lamp
socket contains a color control agent for controlling a

color at the end of the light source. Furthermore, 1in



Fig. 8 is a diagramshowing a |ighting systemaccording to a third

enbodi‘nent of the present invention. Fig. 9 is a side cross-sectional

Vi ew

of the lighting systemin Fig. 8 viewed fromthe direction indicated by an

arrow C. Fig.

socket .

system according to a fifth enbodi nent of the inventio
di agram showi ng a lighting systemaccording to a sixth enbodi mrent of the

pr esent

invention. Figs. 13A and 13B are diagrans show ng | um nance

10 is a graph showi ng the absorption spectrum of the |anp
Fig. 11 is a diagramshowi ng a | anp socket use or | i i ng
ﬁ? F?831198?§ a

di stri butthds néavehhéohanpisocdcket pekfelmabllieghthayg stist ehightt hguideenti on.

e 11 onpiATes Efuud 6, et A0l PURAT GRS, Bl fF pgerer 10

phot ogr apAsmpshewvtkgtshadiimg 8his hementeon n the |1gdht ngosikieenmal t he

pr esent

. ti i f th
conf i gur atCoHdsr £ co%béﬁ?i o1 95&HS Hy sggir'%f%\ecﬁ:“\é% \1“7°e‘iv¥’seoﬁs degg?l ed

i.nventjon. Fi 16 is_.a schematic

di agr am sewilighitne sc@ydtdlmti on of a light source. Fig. 18 is a

cross-secti onal
Fig. 16. Fig.

at the caceRirdidly atlol JhhedUiid@epkabl, a 1liquid crystal display

device comprises:

a liquid crystal display panel, which includes a
displaying area and a non-displaying area enclosing the
displaying area; and

a backlight unit, which is located adjacent to the
liquid crystal display panel for irradiating the 1liquid
crystal display panel with light,

wherein the backlight unit includes

a light guide plate, having a plane of incidence
into which light enters and a plane of emission from which
the light radiates,

a light source, having a luminous portion and a
non-luminous portion, that 1is located adjacent to the
light guide plate so that +the 1light guide plate 1is
irradiated by light,

a lamp socket, for holding at least one end of
the light source, and

a reflector, which is extended along the light
source for reflecting the 1light produced by the 1light
source, and

wherein the lamp socket exhibits a transmittance of
20 to 90% in wavelengths of from 300 to 900 nm, and the
light is scattered through the lamp socket.

According to the 1liquid crystal display device of the

view of the lighting systemtaken along the line A-Ain
19 is a schematic di agram showi ng the occurrence of shadi ng



DETAI NED DESCRI PTI ON OF THE | NVENTI ON An expl anation will now be given for
alighting system a liquid crystal display device that includes this
lighting system and a | anp socket used for the display device in
accordance with the preferred enbodi nent of the present invention, wherein
the lighting systemthat is used is a side |light device_that constitutes a
backlight unit. Fig. 1 is an expl oded perspective viemﬂB?"&Opiq@@%Gcrystal
di spl ay device that includes a side |ight device enploying the |ighting
systemof the invention. In Fig. 1, a light transmtting liquid crystal

di splay gdaveaeidd,i S tShovpastraeKanphatdicspl aym@ewicesketTNeb1d ghtl
transmtting liquid crystal display device 10.in Fig. 1 conprises: an upper
frame 14°8efhsi f@T AP us RRAFIN ¢5r thEf LhPRG SPugiTectdRe thdken for

the Iightntrangy tdddikd i gav 4 g Mehdferdi el ayisdevhege1@o adipckihadit unit
16, which uses the side |light device of the invention; a |liquid crystal

di spl ay pRAediametiegc stfedthrot Wedht t feutfper FPanthes ldignihechuzt@l ght unit
16; a spagep129; qavdidel Wy ohsheghveriidd, the 38RpA RIE SNEGladé The
backl i ght 8%%t916 iscﬁounpgglon a Tome% case %6, aﬁdsthis struct%re is held
t oget herofy ehe thiFsaroSetiing 4 e@elironsti t 8t edhermopl@at it ansesini ng
liquid c di y Vi Fi IS il dl_agram i ng the
backl | ghg‘xﬁﬁﬁtgrie?‘%ﬁi e sfg%%’g s % 32?&85?@%&%% ?Shta?e%”} ce of

t he i nvebnventand.i Shesekhriprsohketi ghicludessr tfihteti qui @ ctosail di spl ay
devi ce 1Q-of e i t Ln Fi; The i uni, i i.g. 2
includesgfa f%%hrlgE?%%f%Qaté Zé#&g.|iﬂﬁlsggfgé&gg§epo§%9%%ne J'gcgjgacent to
the |i ghthguindeepktang 283sin r et| etdterm@l aftvkc coveinng irheokidght wource 30
and for jve re i | from |, aht source 3 gng
introduc?%%gﬁ%ktokﬁﬁe F#g%@éggid£9€$gfe 28%g§ndbgplé§$ §3§ké¥r 4] %Dunted
in the reibptapr dd2iter offioltdiisg inventignt, Sder dan@0.sobket iginttairisde pl ate
28 is fo i.aht, t i LN My SU ryhic in or

ol ass, i bt SoRArcroT TR rPERTFLEbH aeitdattasthy S5LER, B Hns i e
transm to£dth&hd irghfl exdworce82 | Burkhennedeal 6ng the |liigltidyuwimestgdlate 28
and undeg.the_liaght .qui de.pl.at.e 28. r, .this e rtj,.on i s not
shown i n%?%?% %Jﬂltq%]epl %foazt%ll%al §%Y%Rn§¥§ ét&chl%ségﬁgggg’%)ggsiij'ohnaq.'sheets 22
and t he phesnl shiebt syRilde arpd adver adged vagldy aeentaperede poghiomuitdatpl ate 28,
and serv . ackl | or i ransmiti Li;qui.d C di spl ay
devi ce 1gn€1§éﬁegu&§ﬁ"ta%g ié\het h%a rg%{alscgtr%'i ndi c%';it j{éggb&lgn lgr r%l%llys%?gﬁ i ght

en tted dyspheyl idgnismurfe Bis Fiigvedtiiong pehgpddghte voencef may anp
socket 34 he pres | nv i A lLa et 34 1is i.de t one
end, or b%?%?&%f %Iig}%t%ou?géogg?cgﬁghngfagﬁgmﬁﬁgTigﬁ?ggﬁftt%ﬁ}

fl uor esceon-1lubéno@sepentii8s-1 (not shown) of 12 the | anp socket 34 is
closed to hold the lanp, and at the other end 34-2 are forned a |ight
source hol der 34a, for holding the |light source 30, and a | ead |ine hol der
34b, forAegbdrdihongtot cthde pmgssinde dmvemd iloanp sockatp 3d45o0ckéteadd i ne

and the TE80iPEE BT B horaolie Tt scUre! J00% Pnadiarator i ng
the |ightostipphi ethcbyat hen-ilghtinewsr cegoB0ion and which is located
adjacent to a light transmitting member, which has a plane
of incidence into which 1light enters and a plane of
emission from which the 1light radiates, that holds at
least one end of the light source, and that exhibits a
transmittance of 20 to 90% in wavelengths of from 300 to
900 nm, and the 1light 1is scattered through the lamp

socket.



The | anp socket 34 of the invention can be fornmed of any material, so |ong
as light emtted by the light source 30 can be scattered and is not greatly
di storted. Such a material can be, for exanple, polystyrene; polyethyl ene;
pol ypr opyl ene; pol yet hyl ene terephthal ate; pol ybutyl ene napht hal at e;

pol yvi nyl chloride; polyvinylidene chloride; an acrylate fluoride polyner,
such as 1, 1-di hydroperfiuoro-al kyl acryl ate; a fl uori nat’dd @$0dr 0886y ner ,
such as a copol yner of chloride adipic acid and hexafl uoropentanediol; a
trifluoride polymer, such as a copolynmer of trifluorochloroethyl ene and
vinyli deprHrU QHSERIF IO AP UWHE oieies yner, such as a copol ynmer  of

vi nyl i dene fluoride and hexafl uoropropyl ene; a thernoplastic resin, such as
fl uori natfdd-si 11 core pot ymespleded frebepeetbber, viepol 98ni de Aéshi, a

pol ycar Danalidn3ithg 3 & PIPTEEEESh 1o BRI KRG RNe Lt PEbYSU! fone,
or a thernosetting resin, suc %32 si i1 con resin, a phenol Tesin, an urea
resin, afigpdxemesiimerg pd Yot @ressith, inverdtidord resin, a nel ani ne resin,

a_pol y“rl‘__i”té ) rf%i( 3 %g%x’%‘?& ygl{'gngréé eg! giacggigﬂtaﬁﬁht{ a{P{%ﬁ?gPﬁzgg%i on of

t hese ma i"al’s. resin ma i al asti1'c, such as’r er, is
13 espee dlilghtprdsferah| thdtecaryskoys zabighoimglesystemhectarpingcket 34
not onl yt%p%%priinat e.aptical properties but also flexibility. In this

respect, silicone Vrelf’btbléjrn'i s a preferable material that provides for the

bal anci nFief. Gptiiscad pEmyEmsdtiiess FiexidilatlYampdsbeketr escstdhng. tdo
effectiv prevent cqrn hadi ng 88 f.or this invention, it is nost
preferabl%‘\étl? otdﬁglqn;{nﬁ&;éc etprf%eﬁ’gcr rﬁrivﬁr\qd‘rﬂn'en‘itted by the |ight source
30 to berdegat teres andriaphpassowing@ughe thenkmghtaneat tferd nghavaahpbl e with
the | anp socf(kect1 64 L&Ied for this invention can be represented by a variety
of for muf&EXS M T A vE S uhi I e taking into account the fact that
especi al Fygsat i5sf aet oay sehematieg dibgeas cahobengbt ahaedopétdtiing
transm ttance equal_t.o or .smaller, than .90% for a wavel ength of 900 nm and
equal toeigeﬁrt@atog’rtatlﬁfr? oo S LNV Bigth of 300 nm it is preferable

t hat theFlignp &otket 34 aefraimhesHowiang i the beafpr ded keft aad@dwdimg tdat
provi des transm. ttance equal taq.or snmaller than 85% for a wavel ength of
e Bedacd a i Hehg

800 nm afrd®edddrPrd 8 Y{eE AP0 FC % Walsi gt h of 300 nm

Furt her, ripeci7f iicald yiddran asfowsinoked Bidgloimdes y@tkean ust Bgr @i ngt €6 al
havi ng a transmttancg]f.lof abo 5% for a_ wavel ength of 400 nm and of about

60% for & RETEPENGWOGATSHG & Fesah EYSHGP™ wavel ength of 800 nm

It shoul #ilhe mBotied & kitagrvant ovw iMeerd | DIGH A Nd ¢ 19416 €a t So F@BSI €6l USi ng a

mar ket avai habl e %—VI.S s%ﬁctgrq__-photorret r,, while a sanple material for the
s, i°Ck . Y

| anp socRet"349 o8l 1t heUREEEEPY AP S%%vention, in order for

the | anpFiacke? 3% ta ssidsf atiosi-sectdaiiadr vight ofpr eher ablghtihg
material for the | sqocket 34 s a transmttance equal 14 to or
greater CHKEFHodds %rrrlpc-’wa@elvelﬁé’ﬁ% h%‘o"f r iR é%ﬁetcotléﬁb P Y 19 ckness
of the | amposocket 34 is 1 nm That is, in this invention, a so called
socket is e .S or absorbs cgt?rt of the

el dent FfPghd O SRaF Pankhits S-BreBiiter SpaAee e
ght-Yard® sta313PR BRAYEPENSHFL SPEREPSEREr SPETTTYh O de€to
renove tbempossekezhadi ng 88.
Fig. 11 is a diagram showing a lamp socket used for a
lighting system according to a fifth embodiment of the
invention.
Fig. 12 is a diagram showing a lighting system according
to a sixth embodiment of the present invention.
Figs. 134 and 13B are diagrams showing luminance

distribution near the lamp socket of the lighting system

of the invention.
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Fig. 4 is a graph showing a typical transmittance provided by a materi al
formmng the | anp socket 34 of the invention. In Fig. 4, the transmttance
provided by a material used to forma conventional |anp socket is also
shown. As is shown in Fig. 4, the transmttance provided by the | anp socket
34 of this invention is substantially nonotonously increased from 300 to
900 nm This neans that in visible light the | anp sockef934004-0086
substantially not col ored. Further, when transmittance is too | ow for the
300 nm wavel ength, the end of the visible light end portion especially
tends topigjee ogA Yol | vt shrki PhotVYLaWN sRSwihg LWAGIMgveyel epgth
transmttance is too high, light can not be scattered satisfactorily. Fig.
5 is a sCeamEy dnditdy diBHoWhxHerefdlecihe dresrnt ebhiceR oot cor ner
shading 94 the! R8P saekgleShrifeddiadil CohbRing SR a0 | Rkl 0. 5,
the lanmp s CKet 34 used for t ﬁeiji nve icI)Jn scatterrslgl [ gﬁt lp opluceg by the

| i ght so@og@e30 iandhe rladihiftiaw tawstiemmt ilieloydsant Znyenthie¢n ght, so that
the lighty.can be.gui.ded to i in i i ng.,ig..conventigpally
f or med b)t;l;éﬁe ng%-l ul%enotﬁs g%@?%éne%? t Ke Isg%pc.% her e %g‘g, crbofrpalrtg% with a
| anp sockenfdagirgrtdednt o f raarmmiverdlifond ghtightiendcuatrence of corner

shadi ng a ef i ve p d . i g. } ] am-show ng
t he |anp§§8c:kgt7b35 o% e‘%céh‘{ea%in%%n#%fg’gh%’#ﬁg Fﬁéfg %‘?n#%gﬁﬁgléﬁg{’hg]ﬁ i ght
source 3@ ilsdhd soarxtet.hat is | ocated adjacent to the |ight guide plate 28.
In Fig. 6, lanp, sockets, 34 are di.sposed ve_ a frame 35 adjacent to a

di spl ayi %dgarque 35° og 9 5% g%eth!gluquaaé' p Jg%)‘g gg t,Reng{%?Elplfé\ylsﬁakgrrnea 40 is
provi ded takeunc lolmey dihepllayiendi-ay ean F8,g.ardd .a non- | um nous area 42 of the

| i ght souyr.ce 31[(§n| s_extended qver (#le né)n'ghsﬁl‘ %ﬁi area 40 inside_the | anp
socket 341%Furthet? 8s 35 Wowf i Y "6 Phe a%‘%‘eso%cf(%lfr%%n?% g

desi gned shhaiti ngy laitghthes o rerfbx3@a liightelgbidesipdeaatet. and a | ead i ne 36

| eading fromthe Iight source end 30a can be connected to the outside. The
| anp socket 34 in Fig. 6 efficiently scatters the light emtted at the end
of the | DEFAILEDN OESORIETION OFaIMRE (INVENTYON from t he entire | anp socket
34, and effecti vela)[/ | eads, Pe Iiggt, which_is emtted toward the |ight

gui de pl &Pe S¥PIANATON i“b’f’i SO cRe381VED fRE ForiTH Mk rF t¥hadfng of

t he fOf_antifidt ft&_yg% Quipitapl akeid8 enatr di,ndélg@@fsmﬁg%sboiilwl@:_iﬂgrfst hle
non-1 um nous portio is present at the_ends .an n Fig. 6, lanp
socket s §XS§FE"pc?§} i Bn&8MRt Sé’l"ﬁ‘ﬁé:r ‘b'srﬁfpofo‘f h&ERR; %Pﬂ&yr &eviFe pif for

t hi s i nvagico@dadcleanpi c0Ckele draByr H6E URMDD dRRSIN OFf atthenl yrevenend.
Further, .in Fig. 6, the | anp sockets 34 are positioned,so that they are

Shi fted AREFPETSA MNSTGHE  BoF ddBRELBI S YAt I AL of So8SSSHkver . i n
this inveddeonight pRSSIJY eHal aldnsx ithddie Argangergid wiit he sigle |ight
devi ce, Iarrf socket s %4 are positioned ag)'.acent to the Ii_ght ui de_pl ate
28. 16 1 A9. 27 i §*B1APSG HFERUF TS 6 1 PEhe® dédABET fEWF R hg to the
present glli‘é-@llfaiygﬂ,evfigre }Mlﬂaﬁ:l’l jgita_ddmgtahssme gilﬁgﬂﬁrﬂ?\;ﬁmiﬁeérﬁplliﬁyﬁﬁ% |

i ncrease the side |ight vice in Fig, 7, as well as in Fjg.. 6, lanp
sockets 3#e€a qh(}clé’tgecfyeﬁ‘g%t ehds b?v?ﬂgl?i‘ght 180618 3o td ib%’ﬁe t he
IShadi ng gb:ahhgzlilﬁ::iﬁlih@r .1dilairitd1ﬁ:frys'ﬂéa1 hh@wpll;@jﬂddﬁvbeﬁi mentj s rlerEﬁvgq_ ds tﬂe

anp sockets ocated at the ends e l.engths that axe 1.5 finmes the

| engthe B BREMEHE LAY 9avETe ri The, 196 e WG TGRY S ke HAtbTer ¢ he
non- | uni BeyYstAAr tdodsL A2 abvibe lioghinseugce 1B0camprifeknClhgaseppde | i ght
scattering and diffusion effects. In this invention, an arbitrary length
can be pfd#MGedifordafiRtpgs layy Jondpty d< -t hECRondeEnP #BEs ddrtion is

adequat eky reevered.scliiewsy &for Whd € ilgd Rodr¥ndl RAGRYNTL dulied Jenpsed 1 | engt h
of the nagn-1lum nous portion and that light is satisfactorily led to the

i
corners BfsPhayl idgiiae gdifde 3l QtaékéS?hl%t it dPer aHleCh hiEeEheth®engt h of

a lanp sgglket 34gRt tdevisvends orhe Suhehaibnal | ¥ tD{g€i40 d8pstdes the
di ameter of the ?I ght source 30, so that the effect produced by the
non- | uni A8881pdr tadied 498 cakopatedt PetaeEdr ithe reppeedirame 14 and

the backlight unit 16; a spacer 20; a diffusion sheet 22;
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Fig. 8 is a diagramshowing a side |light device according to a third

enbodi nent of the present invention. In the third enbodi nent of the present
invention, a tapered portion 44 is formed for the light guide plate 28, at
a position corresponding to a | anp socket 34, that tapers, becom ng

thinner, as it approaches the | anp socket 34. The tapered portion 44 can
effectively increase a plane of incidence 46 that scat t&Pe@00lgR08&ni tt ed
by the light 17 source 30 enters, and the light that is transmtted from
an em ssion plane 48 to a liquid crystal display panel (not shown) is

radi at ed g T8 Vom Tohddk ther i the oyeckl ofht Seattelbnds hblBted on
concavo- convex texturedzsqportl ons nmay be forned on the ta€ered portion 44.

As is sh@wnl9WeFi §asg, 2§ ncareh&higpet' et ot orSahedil togethep S¥cket 34
of the inyentigh.Arerenp! 9¥ednloeRINA . ids Oty BEgntherhhght cegagt ering
effects of the lanp socket 34 provided, but also the plane of incidence can
be increddaiist quwsteol ibrsP Iy t4rv1egyht0 gui de plate 28. Therefore, shading
at the corner can efficiently be reduced. Fig. 9 is a cross-sectional side
view of the side light device according to the third enmbodi nent of the
present EdgentZons @ edetafilesh die@atiamecshowni naditbet derdlyl Eghtar powtC in

Fig. 8. i e d | GO s ti 44.1 8. f opn.t he side
of the Iﬁgﬁt §"’ghﬁ'i \gﬂp anﬁéezﬂ l%d?%%??# a‘tp%[lt? eﬁ%m%)i)@%c é?ﬁ§4§ggﬁ ¢ Eéf pl ane
of inci dehee 48vientiioor easdd iel atsed tfon hahlg gRtighltat tksnemiittédgby t he

| i ght soyr, .30, in,d 0 34 t In

addi ti ontil%glrl%g cs]{?’%etda\ll gr}illtgbgleg\}?crge)e\glcé%ﬁdq n%f tgﬂg %@ﬁ??%éﬁgogﬁnﬁ%? of the

i nventiod, a @heorbsgoklightageritt fd6 contFoyli rg Lthelhdght eam $sgbn

spect rum of, t he Jight,source, [ dio0 the material_of | anp socket
34. In n’gr‘ilyld(?ag’elsaf hzegii%h?lggﬁ'r %@ %%%i s3t0f’o e %oééd?rea %?%Qrs?ﬁc as a
smal | | whveeddeyitt tgbiede fpldted 28 t ha gesEbestuch 233, nBorucyvernpong, theon and
argon. Thes ases_are,jionjzed by el.ectric i schar ge, a render the
fluoresc ﬁtg%f% sourrﬁserrb3er ?ﬁéri ggﬁs.e%l'l'ﬁé: Eil"&f%ty- zgrﬁf;lselcotnﬁc alrla@g%rfg T'c may

di ffer athehdisght doutde s3Cased imtordecing prroviadethdiel idint egspéet r al
characteri,stic,,an effective procedure,js for or.hent.. such.as._a _dye or a
pignent,p&ﬁtg é%fbra%%nﬁr&ﬁnlgéﬂ??k%%c%has 8UP%S§ré§%é%Qeb??gﬁ?%ﬁ?ﬁg agent,
to be added fioxr thed dianp tdockeigldyl soumdyaiite. WWset highorpeide oplehei ce, in
accordan wth its absaqrption ectrum .any. conventignal_ col or agent or
dye can %g lessed.folglﬂ‘??hé%,’ %sef‘ﬁgef chur(?rne@smclgtn m[?rira%rfq%%?hg sgﬁg‘nta,s a%9

convent i acaly lnmt eréesincam rlamsed. iAtot whdchi nkight themf |twhey estght

bri ght eni ng _agent. can be .uni far di,spersed in the | socket 34

fl uor escéﬁ%& 9 sr}goer?earnateé‘d: esrubasrfc{;n%laf%lt?é; %ﬁ/arrr%rsér?ﬁ%%(ﬁ yaggetﬁ%gg%%g%jf of the
| i ght soBRceis sexthatletihalsarpe thghtligbat teriidey pidtet 28camdeuntdieani ned as
in an e di nent... whi.ch wil.l_ he Sscylhb ater,. wherein,a, fill i S added.
Fi g. 10”;%§ea |%hgff a?nuéﬁ?) '%Stt% he%’bs%é‘ﬁ%‘?%%’s%é&tsr uerﬁtaecncdoerddi%!érféo?he
fourth edbodiatenshodnt he Figentd on Mhénipgye optiicedd & lerarecd anpucshcket 34.

The absorptign spectrum sha iin Fig. 1 rresponds tao C wherein the
| i ght soﬁrsceafﬁ) §rln%%gsé°f'i &%%@até?sagan%g}e ol?a}l%“é. shﬁsegfpleségn Bceurs at
t he | i ghtremingsidornagipakerof the thieghtigourgel @9, phadet 28 ,caral sértde | i ght

passi ng through_the.|l ocket 34.is.controlled.to adjust. the ep ssion
spectrunFEO%tt?gﬁgfgggpF§RJﬁa%afigﬁt %rgnsml%%lhg %Jqu1d Crys af
display device 10 that outputs, in the direction indicated

by an arrow B, light emitted by the light source 30.

Fig. 3 is a perspective view of a lamp socket 34 of the
present invention. A lamp socket 34 is provided at one
end, or both, of a light source 30, such as a small light

emitting fluorescent tube. One end 34-1 (not shown} of
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Fig. 11 is a cross-sectional view of a side light device, according to a
fifth enbodi nent of the present invention, that includes the |anp socket 34
of the invention that is nmanufactured by adding a filler or a particle. For
the 19 side light device of this enbodinent, in a process for

manuf acturing the | anp socket 34, an organic or inorgani¢ filler , such
as mca, talc, silica, alumna, silicone particles, popgﬁégﬂ9ﬂfﬂgggacrylate
resin particles or polystyrene particles, is added to silicone rubber, for
exanpl e. The particle dianeter of the organic or inorganic filler 50 should
be about tAeb5 lamplGouRdth 34 des tDoeédli ebehblly It tleimd | gdrid 46 andi tion,

pr ef er abl the refractive index of thge, aorganic or inqQrganic particle
differs P¥Bﬁ1rt R O{ET#]eaﬁﬁt gtoira‘ledusaeghc%‘ oPRPLRE | 0 + 3%°TFurt her,
in this hBiEAhigotthd NEigee ebuaddi 39 ,t hydrgamesdon iinkorEer f3hber, a
resin domain having an 1sland structure is formed in the | anp socket 34 by

bl endi ngfPhe S3A 9y dEQcriSePt e HopPastine otethesRESett idfy rosins,

whi ch haygadi fiigfentohgbbaehi e | BHeX@nd Seft Rale | 1 gkt SGaLL& Ngp can be
i nproved. Furthernore, the above described organic or inorganic filler can

be addedThe tHHiI®tpoigese MRideE. 33 @k theeherdn linge ke c3bp

| norgani fofl | @6e QARRe ARRLRR I 3bClyi AR 1 RIGPHidRy [ Ree! | Bint
scattering property. Tn addition, in the invention, inorder to increase

t he fl angupplaedahy pHhepdAoht gourget BE-conventional case, at |east one
flame retardant, such as antinony oxide, phosphoric ester, a

ni trogen-content conpound, a hal ogen conpound, a polyol conpound, platinum
and zi ncTher daap( ANGEA0E34 5P Othean nyentddad, can  bPhe fvirvedr ©ft hereof can

be adde LO: .32 i j W : Lde, | Lght e ig to a
si xth eg%%g%erg}éﬁ%'of%t %gq.} rgssgnnlt§| nve%?%g%féal %yt htglgsilgﬁﬁte%oog’ﬁf%egjt@i n Fig.
12, on thenediersopttartdcang 29 not hgreatlyf disddrtgis. soSued 30, used

for the si L ght vice ' tiqQn, ' gl ‘Fes,_orgnﬁ nber 52
is pr epa@%ggggbgoacta?ﬁgb%he%fgr%eﬁ%wggboﬁgflxgt ot %é on-1um oeurgg'porti on
42. As apedyprepplenhe aodilviedhydenehe tatrierd thalsrtesicermopinerle®e the

arount ofsbhghla gt aCh AT iyoual Lheal amhosokel 3Acys ggansd, and (he

shadi ng a e cornér “can be “fur redu ar'e

di agr ansashowi ngctriyd dtem nancelewanidrir | i neelywerthe |i ghchgui de 38 ate 28,
near the;l anpy. ; e uring r . tal a side
| i ght de%/f ?gaérﬁrgﬁg??ﬁg%éuggﬁvgégpétﬁgﬁy%ﬁ%'soc etﬁz#]gcftltﬁag&soﬁde@ﬁdﬁé&%t devi ce
accor di ngolpmehe ismgdntdsona Theolumenarde cohevide nagiphcFiagidl3nd
represen L ng .88 near ct 0, ig ui ate 28
when theﬁ;é:é%lggﬂts?éﬁgbt?g@ng&ggékgat %lefs%n&gggg aéu%li{)'ﬁeejrfu%turlcglncggcgiht our map
in Fig. a8potepecsenef thertblperochbekogtigglerar tdrd end iofykideng ght

gui de pl en t 3 e invention.i I . In
2lgs. DohtEagPquhcd eI SHAEd Poblmbbe (TUAL 00 AR 110 e
ori gi ns of | unimnhtderent ofiiuerhde ofarxks0 duys@f lrerdpubrnkerte by & rows. As
i's shown,.j i th vent i : e cket S

enpl oyed‘,:hgﬁgg?%lagggg\gu%% nt'hgst‘g%f]eggl ;Qg?g!féﬁgé%%% ﬁtlgq?ﬁggd:i’?pﬁ@’fﬁ%g ar ea.
When t hebasadsfdiuamo | aupbsvcket Bdlpémide imesinti oa wesl yergsibeyste however,

as is shown,in Fig, 13130né,'ggpt V\@ésﬁpatt% lgeéﬁeerpéjtsi C?Ji t hg. corner

of the ITght §uide plate wher'eat” shadi'ng orned, an is clearly
shown t hpolybhel fora; erpardethd mogtd i | xes hanceuckadsng ofi l25®med/ n2 was

obtained, L g cating. 4 0at ghedi ngat, fhe ¢aLRgr vgs Leduped.The 4l
polyester resin, an alkyd resin, a melamine resin, a
polyurethane resin or a polyimide resin; or an arbitrary

combination of these materials.

Of these resin materials, an elastic, such as rubber, is
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areas on the left in Figs. 13A and 13B are areas wherein the | um nance
readi ng was 50 cd/n2, and correspond to the position of the franme 35. Figs.
14A to 14C are phot ographs showi ng shadi ng at the corner when the
conventional |anp socket 34 and those of the invention were used with the
side light device. In Fig. 14A, shading at the corner is shown for the side
| i ght devi ce using the conventional | anp socket 34, |r14£9 Qﬁﬂ?OQQéadlng at
the corner is shown for the first enbodinent; and in Fig. 14C, shadi ng at
the corner is shown for the second enbodinent. In Fig. 14A for the side

| i ght de\és;feusémtﬂmﬁeﬁeﬁwnéi baalaulsarrntsaﬁfetprdnme' sdaaditng atan{me
corner has qccu for the side Ilg

s o e € ot CoN e ARRRPPEFA ERaOphIGRL BROBPELigSS % hat the

shadi ng at1d:ipicordier s of eallik r edeeRbt ANG i1 dind %@befxor itdhe assecond
enbodi nent wherein the | anp socket is ext ended, the shadi ng at the cor ner

i s retradtaf eI m.a&eﬁrla} oEh@ ke BEOMAST o4 oAndthabRAAN @Ry of

di sappearshHt ifd IS profe 01 dHC AT &k IWOL 0O aphie BOOW PPst beastde |1 ght device
according'to the thlrd embodi nent of the invention. In Fig. 15A the

shadi ng at the corner shown was obtai ned when the conventional |anp socket

was useddpr {heelighllgui deeRledite 28 havi Ngshhaiharergad ppski oRnd4. and in
Figs. 15B and 15C, shadings at the corner shown aré those provi ded when the

| anp socRatveast igm hbtl ASemasén RERLerrRPle ghhaguitde plaike sackag SHhe
taper ed %%rzr;dlodﬁ' i e%n{@l{ed hemf h'Eﬁ%e”PP&hEE”EouLBeF' 90 1%& %el anp
ng t

socket 3 e normal 1ength was”enpl oyed, and in 15C, a
| anp socl&@tamrtqﬂat apgs #lbouprasss thperghhe ndiheal lllgll‘ilg'—t hswai;t@prplnayed

Sl nce as 'v%lsl%ga%%a:&r‘rlotsﬁ% g‘ghelﬁng“goéigtt ha shadi ngatch e Eﬂ(z@ﬁftl}ogfr; s

seen in Fi I Sappear It 1s apparent that when
socket 34:801 bae napxaremtedndyt e Vaghetyui dé fanmal2e.havily thést aper ed

portion 44 ar 1]%*}}” oyad; Qgefcg'ﬁ.’[ Shi‘ﬁ‘tgg gabctd?ﬁtcor 8L CAOCDE that

substanti a Iy el mnate 8scii bed ove, according to the

i nvent i oespediiagh rﬂytsrﬁsﬁaeqﬁqry pﬂ@/wwlmmaefﬁantefctam kat bhtrédede

Shadi 09 g1 % CREARrANLRLEE AUl VelsB A i oPl &y RAaA! 8 a3l | AUl ¢
crystal di'splay device<using thi t| ng systeman |"anp socket

t her ef or veare tsegivhovd fe?0 0 Thie Qpéceﬁuélerﬂ@odqnm%aﬂms/etfb@leﬁ@%plfalrned for

t he pres%mwéx’/‘é’fé‘ﬁ%wﬁ’ﬂ Wi | 06 €L ring gn};%‘ze%féfﬂ?ges%% dcg*?é"" R

However he present invention 1$ not € enbodi nent's, and can
be appl i sdakstt ot yoforthee shmyénticer beghioxesd cefusednate sk Sbatx;e, but

I f .Qf h.th ff t ai ned,
ol 50100 3, 0 500) 691 Lo L7 MOASD LS 20U A e pe gt o n
by a |iglhat Wb@QHat ofs ﬂo@cazmdaudr@@mayl t‘@Ot he Qg&lat@fr athamuib%cryst al

di spl ay F}.‘% aQQvE%n Chp 4 | ﬁb‘& iy em %E‘E‘ER%WO A i gy ra@gg‘ tting
menber, a di splay device t includes this’'lighting system
lamp socket 34 can be made using a material having a
transmittance of about 45% for a wavelength of 400 nm and
of about 60% for a wavelength of 500 nm and of about 83%
for a wavelength of 800 nm. It should be noted that in
this invention transmittance is measured using a market
available UV-VIS spectro-photometer, while a sample

material for the lamp socket 34 is 0.5 mm thick.
Further, in this invention, in order for the lamp socket

34 to satisfactorily scatter light, preferably, the

material for the lamp socket 34 has a transmittance equal
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CLAIM5 1. Alighting systemconprising: a light transmtting nenber, having
a plane of incidence into which light enters and a plane of em ssion from
which the light is emtted; a |light source, having a |lum nous portion and a
non- | um nous portion, that is |located adjacent to said light transmtting

menber so that said light transmtting nmenber is irradiate light; a
| anp socket, for holding at |east one end of said |ighﬁﬁ§6%P§érQ£%% a
reflector, which is extended along said |light source for reflecting the
| i ght produced by said |ight source, wherein said | anp socket exhibits a
transmt ttance ofr&dteén BP&ni A0Batelremgivies eofgtfhrsomB0Orére 900 mm 980d t he

light is_scatter t hroough said la spcket. 2. The lighting system
accordi né:‘mt ¢ e_L,t dh soa]% dgﬁ)%n’gar%c?(%fkﬁ& gé é%ltlo sai g‘ﬁnat
non- | um AeYs iporthion Nivedt bl j ghtssodateedandanbeueentsaianpl adekeecket has

alength.that is three to ten.tines the dianeter of said |ight source. 3.
The |1 ghitiin P RUER AERBT dFRGLEG ST REMAP TR Rt coh LhPd IPGHEeE6cket | s

nmade of ailgher NSEtEEAELELS| An@r t2ahBRLARPIAY ICtH&si pard, Theokigghting
system according to claim3, wherein said | anp socket includes a filler or
a domai nt6f TEEOVE HAR (RS HEERI B ractive i ndex fromthernosetting

resin or 24
Fig. 4 is a graph showing a typical transmittance provided
by a material forming the lamp socket 34 of the invention.
In Fig. 4, the transmittance provided by a material used
to form a conventional lamp socket is also shown. As is
shown in Fig. 4, the transmittance provided by the lamp
socket 34 of this invention is substantially monotonously
increased from 300 to 9200 nm. This means that in visible
light the lamp socket 34 1is substantially not colored.
Further, when transmittance is too low for the 300 nm
wavelength, the end of the visible 1light end portion
especially tends to take on a yellowish tint. And when
for the 900 nm wavelength transmittance is too high, light

can not be scattered satisfactorily.

Fig. 5 is a schematic diagram showing the effects on the
reduction of corner shading 88 in the lamp socket 34 of
the invention. As is shown in Fig. 5, the lamp socket 34
used for the invention scatters light produced by the
light souxrce 30 and irradiates the light guide plate 28
with light, so that the light can be guided to a portion
in which shading 1is <conventionally formed by the
non-luminous portion of the lamp. Therefore, compared
with a lamp socket designed to transmit all light, the
occurrence of corner shading 88 can be effectively

prevented.
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thernoplastic light. resin, in order to scatter the incident 5. The

| ighting systemaccording to one of clains 1 to 4, wherein said | anp socket
contains a color control agent for controlling a color at the end of said

| ight source. 6. The lighting systemaccording to one of clainms 1 to 5,

wherein said |ight guide plate includes a tapered portbﬁ _%gag_bagkines
toward said | anp socket. 7. The |ighting system accordi 8 n cl ai ns
1 to 6, wherein said light source includes a white fluorescent |ayer that
covers said non-lum nous portion. 8 A liquid crystal display device
conprising: a liquid crystal display panel, which includes a displaying

area and_a non-di.spl ayi,ng area encl osi ng,sai d_di spl ayi ea;. a a
backl i ghFlgni {13 Wi ch |d§ F588t et %1‘”(’1}% e%thet oP%%Pd Sloicé(lﬁrp(; g‘rﬁ'yscifal gg'iaspl ay

panel fotinvenadbati nthesai dihi Bugd 6rysiral widispl ayrepdriefhtwi $dutegh80 wherein
sai d backlight, unit .incluydes a.light .guide plate, haying .a.plane,of

Unci dencesi g hurRe |t?‘6 et é?‘s‘ggﬁﬂ &dpdéiﬁéf?é‘a‘oft%m%g?i S e FondWifeh ¢ he
light ispegkkted,. aih ghlg.SeUr QamphaddKe®s | 341 £108ISA PO ds & abslve a
non- | um nous parti [

non | um hous o4l o Lt iy eraled g scent, Lo s S, L1 ahl gyl decplate oo
hol di ng ghihgasiiope emd of sandn-dalblsquUnce, as8d 20 is provided

around the displaying area 38, and a non-luminous area 42

of the light source 30 is extended over the non-displaying

area 40 inside the lamp socket 34. Further, as is shown

in Fig. 6, the lamp socket 34 is so designed that a light

source end 30a is held inside it and a lead 1line 36

leading from the light source end 30a can be connected to

the outside.

The lamp socket 34 in Fig. 6 efficiently scatters the
light emitted at the end of the 1light source 30 to
discharge the 1light from the entire lamp socket 34, and
effectively leads the light, which 1is emitted toward the
light guide plate 28 by the 1light source 30, to the
portion whereat shading of the corner of the light guide
plate 28 occurs, regardless of whether the non-luminous

portion 42 is present at the ends 30a and 30b.

In Fig. 6, lamp sockets 34 are positioned at either end of
the light source 30, but for this invention a lamp socket
34 may occupy a position at only one end. Further, in
Fig. 6, the lamp sockets 34 are positioned so that they
are shifted away from the light guide plate 28 at angles
of 90°. However, in this invention, if possible relative
to the arrangement of the side light device, lamp sockets

34 are positioned adjacent to the light guide plate 28.
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a reflector, which is extended along said Iight source for reflecting the
| i ght: produced by said |ight source, and wherein said | anp socket exhibits
a transmttance of 20 to 90% i n wavel engths of from 300 to 900 nm and the
light is scattered through said | anp socket. 9. The liquid crystal display

devi ce according to claim8, wherein said | anp socket h S 1 aid
non-| um nous portion of said |ight source, and mhera|1ié§%géé%ﬁﬂ%%§ket has

a length that is three to ten tines the dianeter of said |light source. 10.
The liquid crystal display device according to claim8 or 9, wherein said

| anp socket is nmade of a thernosetting resin or a thernoplastic resin. 11.
The liquigd cry. sald | anp

;tal diégla% geg%ce.gccorgﬁ q Hg %Iainblgg wh%&% n,
socket incidides B 71 7e790F"a40KAlH B SFési n A4 |ﬁl§ aqf PSR Y & racti ve
i ndex framthaemyseédénty dasientdont hefopplwidichc tlkesi nengthy def twhescatter
the incident light. 12, The liquid crystal display device cordi.ng to one
of cl ai ns- 3R osgﬁffeﬁﬁepéi FI&ai ?5%5% ckettTe drit&i -?%3% g&lggﬂq' f{ﬁYtlrc agent
for colnt aicri I Fmg.g ol a5 ahelge a@ndiaf rsﬁ.]g b:,gl”ctarﬁ;gurs@@.k;k%\.mﬁe alrequi g
crysta i spl ay. device according tQ one cl ai ns o 12, erein sai
li ght gm%ﬁgaﬁ At nPtleSRdSt Qer :}ﬁéﬁYwP??ﬁﬁeiﬁélFﬁe§?98ﬁ§r&h§aid | anp
socket. Zhadinkf athenti @dirdeel YSt@lrtdisb) ayn deNeCeedbtal @mtddithedre Of

claims 8 to 13, wherein said |ight source includes a white fl uorescent
| ayer that® cB¥er s ‘saitdhoheMRnSRE¥E SSor4 ohocaEedAdtant @ 0BREE PRI hol ds a

l'ight sourggytndiehadascd 1 Usi PRHSs PERET 2BngRHsacRORKEUNIARRUS dRKiitison and
which is |ocated adjacent to a light transpmitting nmenber, which has a pl ane
of inci défcen RT wht c1S? i yht tentBf Siahanklyl SAESET tBRI S9NOAUMISRLRNI ch the
light is guudigts Lhatofolds atidreastonheeend Oingaitd | 1 9bkeS94T ¢Re and
that exhibits a transmttance of 20 to 90%in wavel engths of from 300 to

900 nm di@ghthedatrring and tEriefrsrpughfeeFY- | anp socket .

In this invention, an arbitrary length can be provided for
a lamp socket 34 so long as the non-luminous portion is
adequately covered. However, while taking into account
the general length of the non-luminous portion and that
light is satisfactorily led to the corners of the light
guide plate 28, it is preferable that the length of a lamp
socket 34 of the invention be substantially three to ten
times the diameter of the 1light source 30, so that the
effect produced by the non-luminous portions 42 can be

satisfactorily reduced.

Fig. 8 is a diagram showing a side light device according
to a third embodiment of the present invention. In the
third embodiment of the present invention, a tapered
portion 44 is formed for the light guide plate 28, at a
position corresponding to a lamp socket 34, that tapers,
becoming thinner, as it approaches the lamp socket 34,
The tapered portion 44 can effectively increase a plane of

incidence 46 that scattered light emitted by the light

17



27

L A@T. AS[f. ASf. ASS. ASI @ ASS5@ A. Ay@ Af ! S. Af @ Af S. Af @ AL. AS. A@ AL. Ay. AL. AL. AL

JAs. A LUAL. A AL AL AAHSEWD

>?BDJK~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

] ca] ca] ca] cTa] caU] ca] caUl caU] caU] ca]ca]cTalcalg | ~

###8&&| wr mhb] X] ] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal cgfgéfggf‘ég?gg] cajcalc

a] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca! &&&&) o, t,u,v,w, c-U11111157777777,

<f =l =men=0=??{ vql gb] W U] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] cadpuafeaBda]eatleed caknd] dcdlecal ol tafbat)] da! ACCCCORDDI el Jir iPPPPPQV@V

FV\G\/\H\/\XV\% cacctxsnid_Z al.ca] ca calcalcal cal cal.cal] cal ca] cal ca]c

a] ca] ca] 1};\} Leér]lcsas] coaﬁ 08?88}99614%61%861} %a?gé}’gg c%%%% %g} (??%Swpﬁ%aiyi }E’?éﬁgLooLSq]Gs

#uvvvyg{ thatWsHduWm)| dlie| } Fx8hated] Wnicadmelc.al cajaa]fm]m]maimp%caé ga]$cg] ca
ca] ca] ca] calca] ca] ca] ca] ca] cal cal cal ca] ca] calcalcalcalcalcal ! L

(vl qb] S OhEa e EE o] oIS ] EoTEATEaT Cap s CSPELpEatpaportrond

Ul c”a] cahgp] Ba] €akmaficahcahealtaplealic pbaalieal @d].ca] ca! xa() O[ $LO

x{vqgl gb] X] U ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca>EUf H) s! 10%&' () -s! 10%&
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10 the lamp” socket 34 'of the invention are 'employed tégether,
not only are the 1light scattering effects of the lamp
socket 34 provided, but also the plane of incidence can be
increased at the corners of the light guide plate 28.
Therefore, shading at the g¢orner can efficiently be

reduced.

Fig. 9 1s a cross-sectional side view of the side light
device according to the third embodiment of the present
invention, viewed from the direction indicated by an arrow
C in Fig. 8. As is shown in Fig. 9, the tapered portion
44 1is formed on the side of the 1light guide plate 28
adjacent to the lamp socket 34, and the plane of incidence
46 is increased relative to the light that is emitted by
the light source 30, held in the lamp socket 34, and the
reflector 32.

In addition, for a side light device according to a fourth
embodiment of the invention, a color control agent for
controlling the 1light emission spectrum of the 1light
source 30 is added to the material of the lamp socket 34.
In many cases, the light source 30 is formed of a member,
such as a small fluorescent tube, filled with gases such
as mercury vapor, neon and argon. These gases are ionized

by an electrical discharge and render the fluorescent
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member luminous. The light-emission characteristic may
differ at the end. 1In this case, in order to provide the

white spectral characteristic, an effective procedure 1is
for a sorbent, such as a dye or a pigment, or a color
control agent, such as a fluorescent brightening agent, to

be added to the lamp socket 34 in advance.

As the sorbent of choice, in accordance with its
absorption spectrum, any conventional color agent or dye
can be used. Further, as the fluorescent brightening
agent, any conventional material can be used. At this
time, if the fluorescent brightening agent can be
uniformly dispersed in the lamp socket 34, fluorescence is
generated substantially symmetrically at the center of the
light source, so that the same light scattering effects
can be obtained as in an embodiment, which will be

described later, wherein a filler is added.

Fig. 10 1is a diagram showing the absorption spectrum
according to the fourth embodiment of the invention when
dye 1is mixed in the lamp socket 34. The absorption
spectrum shown in Fig. 10 corresponds to a case wherein
the light source 30 emits a light that is almost orange.
Absorption occurs at the light emission peak of the light
source 30, and the color of the light passing through the
lamp socket 34 1is controlled to adjust the emission

spectrum so it is close to white.

Fig. 11 is a cross-sectional view of a side light device,
according to a fifth embodiment of the present invention,
that includes the lamp socket 34 of the invention that is

manufactured by adding a filler or a particle. For the
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side light device of this embodiment, in a process for
manufacturing the lamp socket 34, an organic or inorganic
filler 50, such as mica, talc, silica, alumina, silicone
particles, polymethyl-methacrylate resin particles or
polystyrene particles, is added to silicone rubber, for
example. The particle diameter of the organic or
inorganic filler 50 should be about 0.5 to 10 pm in order
to efficiently scatter 1light. In addition, preferably,
the refractive index of the organic or inorganic particle
differs from that of the material used to form the lamp
socket 34. Further, in this invention, instead of adding
the organic or inorganic filler, a resin domain having an
island structure is formed in the 1lamp socket 34 by
blending the previously described thermoplastic or
thermosetting resins, which have different refractive
indexes, so that 1light scattering <can be improved.
Furthermore, the above described organic or inorganic

filler can be added to this polymer mixture.

In this invention, the organic or inorganic fillers can be
appropriately mixed to provide the light scattering
property. In addition, in the invention, in order to
increase the flame-retardant property, as in the
conventional case, at least one flame retardant, such as
antimony oxide, phosphoric ester, a nitrogen-content
compound, a halogen compound, a polyol compound, platinum
and =zinc borate (Zn0e2B,0;¢3.5H;0) can be added, or the

mixture thereof can be added.
Fig. 12 is a diagram showing a side light device according

to a sixth embodiment of the present invention. In the

sixth embodiment in Fig. 12, on the exterior surface at
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by

prepared coating the area corresponding to the
non-luminous portion 42. As a result of the addition of
the white fluorescent member 52, the amount of 1light
discharged through the lamp socket 34 is increased and the

shading at the corner can be further reduced.

Figs. 13A and 13B are diagrams showing the luminance
contour lines for the light guide plate 28, near the lamp
socket 34, based on the measuring results obtained by a
side light device employing a conventional lamp socket and
the side 1light device according to the invention. The
luminance contour map in Fig. 13A represents the corner
shading 88 near the end of the light guide plate 28 when
the conventional lamp socket 34 is used, and the luminance
contour map in Fig. 13B represents the corner shading 88
near the end of the light guide plate 28 when the lamp
socket 34 of the invention is employed. 1In Figs. 13A and
13B, the lower the density, the higher the luminance, and
the origins of luminance contour 1lines of 250 cd/m? are

indicated by arrows.

As is shown in Fig. 13A, when the conventional opagque lamp
socket 34 was employed, shading occurred that clearly
extended into the displaying area. When the transparent
lamp socket 34 of the invention was employed, however, as
is shown in Fig. 13B, light was scattered to the outside
of the corner of the light guide plate 28 whereat shading
was formed, and it is clearly shown that the area expanded
in which a 1luminance reading of 250 cd/m? was obtained,

indicating that shading at the corner was reduced. The
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areas on the left in Figs. 13A and 13B are areas wherein
the luminance reading was 50 cd/m?, and correspond to the

position of the frame 35.

Figs. 14A to 14C are photographs showing shading at the
corner when the conventional lamp socket 34 and those of
the invention were used with the side light device. In
Fig. 14A, shading at the corner is shown for the side
light device using the conventional lamp socket 34; in
Fig. 14B, shading at the corner is shown for the first
embodiment; and in Fig. 14C, shading at the corner is

shown for the second embodiment.

In Fig. 14A for the side 1light device using the
conventional lamp socket, heavy shading at the corner has
occurred. However, in Fig. 14B, for the side light device
provided for the first embodiment of the invention, it is
apparent that the shading at the corner is greatly
reduced. And in Fig. 14C, for the second embodiment
wherein the lamp socket is extended, the shading at the
corner is retracted to the vicinity of the frame area and

substantially disappears.

Figs. 15A to 15C are photographs showing the side 1light
device according to the third embodiment of the invention.
In Fig. 15A, the shading at the corner shown was obtained
when the conventional lamp socket was used for the light
guide plate 28 having the tapered portion 44, and in Figs.
15B and 15C, shadings at the corner shown are those
provided when the lamp socket 34 of the invention and the
light guide plate having the tapered portion were used for
the third embodiment. In Fig. 15B, a lamp socket 34
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having the normal length was employed, and in Fig. 15C, a
lamp socket 34 that was about 1.5 times the normal length

was employed.

Since as is shown in Figs. 15B and 15C the shading at the
corner that is seen in Fig. 15A almost disappears, it is
apparent that when the lamp socket 34 of the invention and
the light guide plate 28 having the tapered portion 44 are
employed together, shading at the corner can be
substantially eliminated.

As 1is described above, according to the invention, a
lighting system 1is provided that can efficiently reduce
shading at the corner and effectively use a displaying
area, and a 1liquid crystal display device using this
lighting system and the lamp socket therefor <can be

provided.

The specific embodiments have been explained for the
present invention while referring to the accompanying
drawings. However, the present invention is not limited
to these embodiments, and can be applied not only for a
small side light device used to save space, but also for
any other application for which the same effects can be
obtained, such as a back-light system, for which lighting
is supplied from the rear by a light source that is
located directly to the rear of a liquid crystal display
panel and for which light is emitted +through a
light-transmitting member, and a display device that

includes this lighting system.
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CLAIMS

1. A lighting system comprising:

a light transmitting member, having a plane of
incidence into which light enters and a plane of emission
from which the light is emitted;

a light source, having a luminous portion and a
non—-luminous portion, that is located adjacent to said
light transmitting member so that said light transmitting
member is irradiated by light;

a lamp socket, for holding at least one end of said
light source; and

a reflector, which is extended along said 1light
source for reflecting the 1light produced by said 1light
source,

wherein said lamp socket exhibits a transmittance of
20 to 90% in wavelengths of from 300 to 900 nm, and the
light is scattered through said lamp socket.

2. The lighting system according to claim 1, wherein said
lamp socket holds all of said non-luminous portion of said
light source, and wherein said lamp socket has a length
that is three to ten times the diameter of said light

source.

3. The lighting system according to claim 1 or 2, wherein
said lamp socket is made of a thermosetting resin or a

thermoplastic resin.
4. The lighting system according to claim 3, wherein said

lamp socket includes a filler or a domain of resin having

a different refractive index from thermosetting resin or
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5. The lighting system according to one of claims 1 to 4,
wherein said lamp socket contains a color control agent

for controlling a color at the end of said light source.

6. The lighting system according to one of claims 1 to 5,
wherein said light guide plate includes a tapered portion

that inclines toward said lamp socket.

7. The lighting system according to one of claims 1 to 6,
wherein said 1light source includes a white fluorescent

layer that covers said non-luminous portion.

8. A liquid crystal display device comprising:

a liquid crystal display panel, which includes a
displaying area and a non-displaying area enclosing said
displaying area; and

a backlight unit, which is located adjacent to said
liquid crystal display panel for irradiating said liquid
crystal display panel with light,

wherein said backlight unit includes

a light guide plate, having a plane of incidence
into which light enters and a plane of emission from which
the light is emitted,

a light source, having a luminous portion and a
non-luminous portion, that is located adjacent to said
light guide plate so that said 1light guide plate is
irradiated by light,

a lamp socket, for holding at least one end of

said light source, and
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a reflector, which is extended along said light
source for reflecting the light produced by said light
source, and

wherein said lamp socket exhibits a transmittance of
20 to 90% in wavelengths of from 300 to 900 nm, and the
light is scattered through said lamp socket.

9. The liquid crystal display device according to claim 8,
wherein said lamp socket holds all of said non-luminous
portion of said light source, and wherein said lamp socket
has a length that is three to ten times the diameter of

said light source.

10. The liquid crystal display device according to claim 8
or 9, wherein said lamp socket is made of a thermosetting

resin or a thermoplastic resin.

11. The 1liquid crystal display device according to claim
10, wherein said lamp socket includes a filler or a domain
of resin having a different refractive index from
thermosetting resin or thermoplastic resin, in order to

scatter the incident light.

12. The liquid crystal display device according to one of
claims 8 to 11, wherein said lamp socket contains a color
control agent for controlling a color at the end of said

light source.
13. The liquid crystal display device according to one of

claims 8 to 12, wherein said light guide plate includes a

tapered portion that inclines toward said lamp socket.
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14. The liquid crystal display device according to one of
claims 8 to 13, wherein said light source includes a white

fluorescent layer that covers said non-luminous portion.

15. A lamp socket that holds a light source, which has a
luminous portion and a non-luminous portion and which is
located adjacent to a light transmitting member, which has
a plane of incidence into which light enters and a plane
of emission from which the light is emitted, that holds at
least one end of said light source, and that exhibits a
transmittance of 20 to 90% in wavelengths of from 300 to
900 nm, and the 1light 1is scattered through said lamp

socket.
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