26 OCT 2005 JP9-2001-0086 |LLUM NATOR, LI QU D CRYSTAL DI SPLAY COVPRI SI NG
| T AND LAMP SOCKET TECHNI CAL FI ELD The present invention rel ates Zﬂiﬁgbzm5

lighting system a |liquid crystal displa [ ce that uses the |
system and a | anp socket. More parnm ﬂummm ﬁmnhe present _in i
relates to a lighting systen1that,|| w ‘ mai ntai n %P?l%ﬁﬁgsﬁgh%e,
resol ves the problem presented by darkieas@as around the corners of a

di splay that are near |anp sockets, a liquid crystal display device, and a
| anp socket used therefor. BACKGROUND When in use, the various types of

backi i ght o Fapviirofs tAddD cllhuas Rsniay Wil AN Iae
especially frequently enployed for snedckBm™ conpact |liquid crysta

di splay devices in order to save on installation space. For such side
|'i ght devices, light sources, such as a small fluorescent tubes, are

di sposed hetcatrioalrl ¥rsmd | i ght guide plates are enployed that scatter
light emtted by the |light sources in directions perpendicular to incident

di rections. TRy, PX6SPBTa 1RV eRFEPR sHsWiatgsa Eenventilgndiing deyEteht device
dovi co. As Te Ehoun il e, S bnal s e TH gt v op 7
conpri ses: &YISt§H, qiidde %4% sFgcketo wilate Réxghtcu laslappl tited wesent ght
source 72, SUGRAAS & S"dtes to a lighting system that, in order to
i maintain a light source, resolves the problem presented by
dark areas around the corners of a display that are near
lamp sockets, a liquid crystal display device, and a lamp

socket used therefor.

BACKGROUND

When in use, the various types of 1lighting 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 in 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 1is a
diagram showing a conventional side light device used as a
backlight for a light transmitting liquid crystal display
device. As is 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 1light is

reflected toward a display panel 74; and a reflector 78,

AR

*G00002*



fluorescent tube, and fromwhich incident light is reflected toward a

di splay panel 74; and a reflector 78, 1 26 OCT 2005, JPg_ZOOl-O%%POETfﬁ%
effectively enploying the light emtted by the Iight source 72. I @ .
reflector 78 is extended an occupies a position below the |ight guide
plate 76, for the convenience of the explanation this igspqoiahewse n Fig.
16. The light source 72 is accomobdated in the reflector 78 when in use,
and emts light to the light guide plate 76 through the plane of incidence

not shown). . | ig..16, s i fical for. the explanation, the |ight
gource 72 %Sr<§§¢%§ﬁ%ﬁéi%n?ﬁ§ﬁ?¥%ﬂ9rﬁ%?egﬂQEF ﬁW&@%ﬁ?gﬁythﬁe!ﬂgﬁpg sour ce
72 is accospudaked2i.n whliaep thecketr 18Qtowhi7eh i sassitshgeldn ahebakprgst he

light source 72 and holding it inside the reflector 78. The display panel
74 incl ude@ aP@sffdSfonbekert the, hiohki iidfetrlatie arfd a Ifioqui gherysta

di spl ay pa h [ j iLS;ge I signed_to print
a 5hi¥epdg?h5§§§§PﬁF gﬁ%.?ﬂ% ?#%ﬂ?n%tg%ﬁcégl%hé?egﬁﬂfééwég$l%%tgggand
scattered, l8ubstantial |y perpendicularly, so that it irradiates the

di spl ay panel 74c as uniformy as possible. Alead line 82 fromthe end of
the | amp socket 80 is introduced to enable, fromthe outside, the supply
of power. Ehg. Uight aodregrdm sifowkpgomhedaeedi ird thenfigitettion 88 a

smal | fluopgagent, twhe, used agitherlbaRt 304hee 149" Squide plate 76
through the plane of incidence (not shown). In Fig. 16,
specifically for the explanation, the light source 72 is
extracted outside the reflector. The end of the 1light
source 72 is accommodated in a lamp socket 80, which
assists in retaining the light source 72 and holding it

inside the reflector 78.

The display panel 74 includes a diffusioﬁ sheet 74a, a
prism sheet 74b and a liquid crystal display panel 74c.
The 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



is shown in Fig. 17, the light source 72 is fornmed of an al nost hol | ow
glass tube, and includes a |lum nous portion 72a, which is coated with a
fluorescent material containing a rare earth that enits a white I2H0CT 268Rd
a graphitized portion 72b, which is formed at the end of the 2 26 OCT 2005
JP9-2001-0086 |ight source 72, adjacent to the |uni nous wgt_lmlzgg% Si nce
the light em ssion by the quorescent material is not satisfactorily
transmtted through the graphitized portion 72b, the light emtted from
the Iight source 72 becones non-uniform The |ead |line 82 extended from
the end of liRBY iPHr®uUrde 72diaCepplty pber @imges| ppttieburéa 72 is

connected tg;8.30/ Gl ed; gREL 'e‘?rﬂss%%’n Iy thee 14 QM SQURE f2rell®1 is

graphitized portlon 72b and the soldered portion 72c constitute a

non- | umi nousorﬁor shohsfaeforkly. tBanegnittedsstieeuglongiheyi gwaphakémed| ong

t he arrow g h t | ,si.d e-,t hat

enpl oys the %ove s'[yrz'l?ct uF%g l%ﬁit geo"ﬁlrcqu EQQ\@ t% e)ho(%/rv?]g] 9@&& Zé t he
| i ght sourcket2mes suppontiddrny. t hEhel| dppdsddioet 8 ,e:a’cmhdadil ﬁrers khght to
the |ight gw I LA non- di s ying 84is or med on.the, outer
wal | of the®F ghcféogﬁill%lezfi Fe 65 g}r%le# SuBPgé’erﬂWt et%oﬁhﬁmlilg

em ssi on of sbuglk f/Roms hermidered cia cwrré@l@emed poetimsi decof thethe

non-di spl ayin rea 84 s es ,as a displ.ayi ng area, 86 f a | i crystal
di spl ay pangll.%’h%hes?'éﬁﬁesgfc et %tf sﬁ5®‘?lp‘il% e 3 p%t%n &%rregh
vari ous typesldkredt epbat soh hdi2 comphy twitiltea af |1ﬁﬁB—]hﬁ{t1&i’diﬁﬂt psrramdﬁr d,

such as V- 072\4 1 or V-2. In

Fig. 18 is a cross sectional view, taken along the arrow
line A in Fig. 16, of the conventional side light device
that employs the above structured light source 72. As is
shown in Fig. 18, the light source 72 is supported by the
lamp socket 80, and radiates light to the 1light guide
plate 76. A non-displaying area 84 is formed on the outer
wall of the light guide plate 76 in oxrder to prevent the
non-uniform emission of light from the outer
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~retardapt standard, a flame-retardant, such as

antimony oxide, phosphoric ester, a nitrogen-content
compound, a halogen compound, a polyol compound or =zinc
borate (Zn0e2B,0;#3.5H,0), and a filler, such as mica, talc,

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



many cases, in order to conply with the above flane- retardant standard, a
flame-retardant, such as antinony oxide, phosphoric ester,

ni trogen-content conpound, a hal ogen conmpound, a polyol conpoundZdiO&]ﬁB5
borate (ZnO. 2B203.3.5H20) , and a filler, such as mca, talc, silica or

al um na, are m xed together and used, or either 3 26 OCT %90§O§fgu%9 1- 0086
one is filled. CGenerally, a | anp socket material and a F etardant are
added to obtain a required flame-retardant property. Thus, the
transmttance of light is lost, and in correlation with the above

descri bed owea- ligm hicdusedort Genegrsadiliysf actlamp | sgbketr madieatiiadn arst aot

per f or med ai%gﬁg £Q§&§n€f the, Ilgh%?galde glat E%i%otn%r’sﬁ§%$ﬁé(§hadlng

88 occurs. r$* 3% Yet ai 120 di & i shb mnng 88 of
one of the ﬁbameFSeoérdamxl|gﬁﬁp@nmﬁe pl ahers76. thRecepbhymiabahspr aenment

in display qualjt reduction_in . the thicknesses of deyices, and the
wi dt hs of ftgh% ¥ﬁa385§eeﬁn€oh§|88F€81?Bt°?|ﬂ Ty Er§seBPva %?%9””ﬂgvices,
particul arl yohoLuhigbtst pYHd,| Ngakig@bbtoey yStiaghtdi splraviidevbgesis
Therefore, the non-I|um nous ortion 72d nust be within the part of the

li ght gui de"°pl REET ?smeanata§gs COFREES e Ghgnpl stk AU iR i R1ab& efftied

inside the displ aybpfedr SRading $ ocdurd his case, "a" denotes the length
of the | anp socket 80 and "b" denotes the distance froma frane 92 to the

end of a displaying area 86. Because of the designs of the light source 72
and the perighenal .igrenbessaiibe asza?tam eﬁeﬁenaortweorwﬁqar nNgHdidde

electrode of the Ilght source 72, nust al so
of one of the corners of the light guide plate 76.
Recently, an improvement in display quality and a
reduction in the thicknesses of devices and the widths of
frames have been considered for 1liquid crystal display
devices, particularly for 1light transmitting liquid
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 2 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-luninance portion 72d, near
"the electrode of the light source 72, must also be
extended to the displaying area 86 of the light 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.



extended to the displaying area 86 of the light guide plate 76, and as a
result, greater shading occurs in the vicinity of the |ight guide pbaitg 76
(a+cb). Inthis case, "c" denotes the length of the non-I|um nous
portion 72d that extends out and over the |anp socket 80. And when the
non- | um nous portion 72d is extended out to the displayjpg 26a &fpg COrner
shadi ng 88 occurs. 4 26 OCT 2005 JP9-2001-0086 In order to provide a thin
di spl ay device, such as a thin, light transmtting liquid crystal display
device having a narrower frane, corner shading 88 would greatly affect the
uniformty in the lum nance of a display, and the display portions,
particul arly, thescoraens Adgeantt 4, g dightae S Caud, 1Py dcrﬁ%m
dark. Therefore, corner shading 88 is regardeé’as a barrier to the
downsi zi ng lofght | teanemithing ol ianspl ayyseal cdiandayhdeviceedsivigigofa it's
screen si T cQ | i rated w | l.be further
expl ai ned éﬁaﬁre eerrgie%;a o] If{dﬁefgﬁge@glrgg%ednﬁq ecgfl% ee"’ldc']ﬂ/i garfcttbeﬁuﬁ &gepl ate
76, the di funusfasknlitghtirentli¢ etutbinahee &f ght ddeplag,72nds thef rdiciAdy as
follows, in accordance. _wth Snell's law_ [Equatjon 1] nJsin0l = n2sinQ2 .
(D) wh B ehor bh ThaE T Figr EVemerdo s BhasRit ure 1 Bfd 1980 tonot es
the refractiawerangi®, avotihd wedond idarWhen DAerefdre( Cairhprantha@@ng 1. 49
(acrylic regin)_, 02 = 42.15" | obt ai ped, . Theref ore, when an opaque | anp
socket 80 f\gzé Qe%p’f%%ﬁd?%ra? h2 5?55%6@?8&8%?8“?8}Z&Bfin@? ?haldic-’ﬁ‘g 8
occurs at mpoitdl abbspldy Heodrkehearendtioé tinerekidely wef its screen

size.

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]
nsinB; = n,sinB, ... (D

wherein n; denotes the refractive index of medium i and 0,

denotes the refractive éngle at the medium i. 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 lamp 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(l + tan 42°) shaded area 90.



non- | um nous portion, including the |lanp socket 80. Further, in this

i nvention, since in order to prevent corner shading 88 it is required that
shading for the lanp socket 80, at least in the displaying area 8@ﬁ ehoiy
not be fornmed, in Fig. 19 the shading nmust be retracted dowmn and into a
d(1 + tan 42) shaded area 90. 5 26 OCT 2005 JP9-2001-008 f - the
use of a transparent |anp socket has also been considerg%ghﬁ%ﬁgagﬁﬁ SO
|l ong as the non-lum nous portion 72d of the light source 72 extends out
into the displaying area 86, corner shading 88 can not be reduced,
regardl ess of whether or not a transparent |anp socket is enployed. That
is, since in order to gffectivel.y reduce corner,shadin 8§ he shadi ng
pr oduced bf%ﬁﬁf G 1 Ui fiotEe Bér & ofF FoWP AR tﬁf%ﬁf§8grﬁ | y&° Sd
only nust ®edn aBspaidekedanp Howketrbe saploygd.ashuthet rich-ngmirdocall e
that light fromthe_light sgurpe, st be tragiferred o the Bortl%g of the

non-Iuninp&?ﬁiﬁqqoﬁzﬁzaf_ i H¥he SSREAPNg < £% .O%hetBf8r £hea
demand exi Hisd1yihd | &hdd N syséemet hahagofy €8T eghi ek bee GG <&@, ner
shading 88, a |iqui g%{stal di spl ay device that includes such a lighting
system ancregandglfﬁﬁ% SRR 1 OF . DSUMVARYABEPTFENFNVERP| SR <KiStodgh
careful stugydigr presgpt iiRventigls fungdrddat o WaeRelitgRe kS 1SeRlcker ed
through the entire | anp socket, the shading predicted, in accordance to

Snel |''s | agorsr shadinthdith e tHadiow IRFAdvees for tiheng st lamiings sour ce
can be eff eelively 724URgd: BKeR firfe diQ NN HdMBVIRLS nPOT bhPPSmEXEERd INtoO

the di splaying areas of a |ight guide
transparent lamp socket be employed, but it is inevitable

not

that light from the light source must be transferred to
the portion of the non-luminous portion 72d wherein the

shading is formed.

Therefore, a demand exists for a lighting system that can
effectively reduce corner shading 88, a liquid 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 1if the non-luminous
portions extend into the displaying areas of a light guide
blafe. In accordance with this discove:y 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



plate. In accordance with this discovery made by the inventors, they have
finally provided the present invention. That is, in accordance w@mho mgpp
socket used for a side light device for the invention, since the light Is
scattered and is then transnmtted, even areas outside those that are
pr‘edl ct ed in accordance with Snell's law 6 26 OCT 2005 J5992993.195)§§6 are
irradiated by the light fromthe Iight source, so that corfnér shadi ng 88
can effectively be reduced. Specifically, according to the present
invention, a lighting systemconprises: a light transmtting menber,
having a plape 9fralibgtdénse tié ol Whichf térghthent Bylst aswhiace) ane difiat

em ssion fromwhich the |jght is itted;. a.light, source, having a
| uni nous po‘F‘?FBﬂraﬁBf"gln%o%gI%?ﬁ ‘btolr\fef]é'n,bet %ﬁduicse ‘ocat ed adj acent to
the light transmtting nmenber so that the, light transmtting nenber is

irradiated by light; a lanp socket, for holding at |east, one end of the

li ght sourcBPeahfiigat &Vl ecPBFOTMPEN F8 eXEnd&F SRSy tHY $1GH" souf ce
for refl ectjbpgh{;tjggl 5gbteRr OdlHcerkdy: the |ight source, wherein the |anp
ITs a

socket exhi fransmttance of 20 to 90%in wave] engths of from 300 to
900 nm and the 2l i §hehts transrlEdintr JWRJPThe IBAPIRDCKRt . PIRRYr dPhg to

the inventiphoibbnbs BRhELCLAILR 1hght! bAtladh anOCkqildid Al indls 166

non-| um nous portion o _light “source, and that the |anp socket have a
| ength thatfrem whieb thet bhokt nks et tRbinet er of the light source. In

this invention, the |am SQckele, | ShERERgOTa @ IMMBRELt Poddion and a
non-luminous portion, that is 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 transmittahce 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
f _ 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 iﬁCludes 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, in



resin or a thernoplastic resin. Further, in this invention, the |anp
socket includes a filler or a domain of resin having a different
refractive index from thernosetting resin or thernoplastic resi n26 Q\CTo:’rﬂpj’er
to scatter the incident light. In this invention, the |anp socket
contains a color control agent for controlling a color agotheerxbad the

| i ght source. Furthernore, in 7 26 OCT 2005 JP9-2001-0086 this invention,
it is preferable that the Iight guide plate include a tapered portion that
inclines toward the |anp socket. In th| S jnpvention, source may

i ncl ude a Whiite finyepEdesnt Jr*étyé\rS tREET@EIRIE TRt nsheE uLf&IB%s S on.

Accor di ng ? afé?ee iﬂ' £R4k oy, t%ﬂe'r%' & iRl tigh ephayl i ey Q@w@&@prﬂr&es a
liquid cryst |sp ay panel, "which includes a disp I%ng area and a

non- di spl ayliamp aseakeficl osilig thbs dnyERAJoRg aFla; lhdPta BABKFRgMAYiNi t,

which is |q dj ace t el +CT YB3 di sphay RaRelsforen
irradiati ngq}a%]%e?qu?d Q’:I:lrl;tgt a{ﬁéldsgﬁggq‘gane 3\?\%? h I'ight, Wnerrgl n thee

backl i ght uwnurt~lIuncinmes podtiigit. gui de pl ate, having a plane of incidence
into which light enters and a plane of em ssion fromwhich the |ight
radi ates, a light source, having a | um nous portion and a non-|um nous
portion, tiaicdsdimgatied adjeacémvenvithe &ighiqgiddecpystal sglisdptay he

light guide plate is |rrad| ated by light, a |lanp socket, for hol ding at
| east one é:}fg”o‘?e compri

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

a backlight unit, which is located adjacent to the
iiquid crystal display panel for irradiating the liquid
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 is 1located adjacent to the
light guide plate so that the light guide plate 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, 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



Pl

t he Iight source, and a reflector, which is extended along the |ight

source for reflecting the |ight produced by the light source, and z/rﬁe .ﬂIUS
the | anp socket exhibits a transmttance of 20 to 90% in wavel engths gﬁ
from300 to 900 nm and the light is scattered through the | anp socket.

According to the liquid crystal display device of the 8 Hely12
JP9-2001-0086 invention, it is preferable that the |anp Jé?cket %g:ég%l | of

t he non-lum nous portion of the |ight source, and that the |anp socket
have a length that is three to ten tines the diameter of the |ight source.
For the |i dmivetrdriyest,alit disphesf aeab e viat hike i haemt soakethdolldmg ldocket
is made of t.her eftld esi e p L C Lp. r L, for
the i qui dog?ytsk{]eal xqu?siplﬁr’é{}%d‘{esviséfgr%#m?hég &F%rivie%ﬁ%n?é?ﬁgel'ar?gﬁstot@%gt _
i ncl udes athid | eammwr sackiotrahave ob Aesiohhebhiartg iz differ ehd tehr ddmiese | ndex

from thernpsetting resin. or ther lastic resin. Lp_o r..1,0 ter the
i nci dent | :{g‘ﬁ‘t .&ﬁ%?%e ‘ﬁ qr(}?% g%@@?a §$6§%bl a‘%ﬂ/oﬁe%ﬁ%e&g%utl i scrii%\?tgr%ti on,
the | anp sadlsgtlasondearitsee «f catis ctonémolomgetiie f bamgonbehkti 1g aadel or at

the end of the Iight ._Furth f i qui.d |_. displ
dovi co of B o 3 mERTFBTE TG pFT B antb t Rat APRBCPLBNE i deograt e

include a twapetrRd poEbirortHehaliqung! icres taQwad ik ey | depisecket . thars the
liquid crystal display device of E(hi S n:ierFlti on, ft | i ght source .may
i ncl ude a WAV ¥ Uor eStent 2Ry 8PCFRLt 1RGHEFES Re lﬁgﬁﬂ Ut nBus°PEr on.

According & thgepigSeRbviAYENt ONi BFd it SOEdk®tadSive index from
thermosetting resin or thermoplastic resin, in order to
scatter the incident 1light. For the 1liquid crystal
display device of this invention, the lamp socket contains
a color control agent for controlling a color at the end
of the light source. Furthermore, for the liquid crystal
display device of this invention, it is preferable that
the light guide plate include a tapered portion that
inclines toward the lamp socket. For the liquid crystal
display device of this invention, the light source may
include a white fluorescent layer that —covers the

non-luminous portion.

According to the present invention, a lamp socket is
provided 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 1light enters and a plane of
emission from which the' light 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 light is scattered through the lamp

socket.



provi ded that holds a Iight source, which has a | um nous portion angﬁaQCTﬂMS
non-| um nous portion and which is located adjacent to a light transmtting
menber, which has a plane of incidence into which |ight enters and a pl ane
of em ssion fromwhich the light radiates, that holds at |east one end of
the light source, and that exhibits a transmttance of 209L8089% 8%

wavel engths of from300 to 900 nm and the light is scattered through the

| anp socket. 9 26 OCT 2005 JP9-2001-0086 BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is an exploded perspective view of a light transmtting liquid

crystal di SREGF JRESCRIBEEGN IPhdTHE RRAWINGS enbodi nent of the present
invention. Fig. 2,is.a diagram ;N ckldight unit ineluding. si de
li ght devi cﬁgl(?hatlen%)Foy%na f%ﬁ?@%\% %%%%éclc\%rdi%g%dtogfhgai ngle 1T’on.
Fig. 3 is apenspecting Vigwidf caybaap dbdskdbyadeovidengconrdilng erdaoai nent
of the presgnt jnvention. Fi is a graph showi.,ng the transmttance for
the | amp s%’c’f(%*f ‘F’B‘i’o‘fl’rf&eﬁ"ﬁv(g%téb%.p’ﬁ%n% Y eRtdOhemati ¢ di agram showi ng
t he operatimpg. ebf act 2 odf adgreadl Hiyowhey | aveatkdDghEi gnif iihcd uliidgr am
show ng t he Jgnp socket according to . the invention wherein a |i $1 sour ce
's held. Figtag LA GRaKH St Shohi FEPLONS ghid 1H) S Y SERb AR TR G a
second enbogh rené ohvéheigiesent invention. Fig. 8 is a diagramshow ng a
lighting systemaccording to a third enbodi nent of the present, i nvention.

Fig. 9is &%¥dedctdsd-BEEPPBARIVSi BA¢DiOh e 1aMhtgafyet according to

the embodiment of the present invention.

Fig. 4 is a graph showing the transmittance for the lamp

socket for the invention.

Fig. 5 1is a schematic diagram showing the operating

effects obtained by the invention.

Fig. 6 is a diagram showing the lamp socket according to

the invention wherein a light source is held. _

Fig. 7 is a diagram showing a lighting system according to

a second embodiment of the present invention.

Fig. 8 is a diagram showing a lighting system according to

a third embodiment of the present invention.

Fig. 9 1s a side cross-sectional view of the lighting

system in Fig: B8 viewed from the direction indicated by an
! arrow C.

Fig. 10 is a graph showing the absorption spectrum of the

lamp socket.

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 preésent invention.

Figs. 13A and 13B are diagrams showing luminance

distribution near the lamp socket of the lighting system

of the invention.
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syste}nin Fig. 8 viewed fromthe direction indicated by an

arrow C._ Fi

10 is a graph showi ng the absorption spectrumof the |anp socket. @iﬁgﬂ&lﬂﬂ%

is a diagram showi ng a | anp socket used for a lighting systemaccording to

a fifth enbodinent of the invention. Fig. 12 is a diagram show ng a

i ghting systemaccording to a sixth enbodi nent of the 8e6nt I on.
ﬁjfl on near

Figs. 13A and 13B are diagrans showi ng | um nance distri

| anp socket of the lighting system of the invention. 10 26 OCT 2005
JP9-2001-0086 Figs. 14A to 14C are photographs show ng shading at the
corner in thieyd.i ghtAngoesysti@meoé phetpgespht isheerdnigonshadigs. at5Aheo 15C

are phot ogr
the present®

i o PIAN A% Yy HOLRET pOLLRE LhaRLAGREYS) o Of

Schéati ¢ erspective view of the

confi gur at iFdyf asgort\aenwconakel ipQlottioe aphst esmowﬁur@ dadsn@ det aiHeed

di agram showi ng the conf| sou

ur.ation of
cross- sect iGHdIe Vi ¥v Ot Jg‘egr} Gt |Sr¥gstsefl‘%toéfmtE’FaEEﬁsﬁpgndgvﬁé’%llloﬁ’e A-Ain
Fig. 16. Figigl9 18 a se¢hegntigcrlingtain spenspgct hee oceurewencesof tishadi ng
at the cor ner for a | i ght gui de pl ate. DETAI LED, DESCRI PTI ON OF THE
| NVENTI ON M%@(ﬁﬂ%‘ﬂ% 13 W%@Wﬂ f@RtANP; §KBLAG -system a liquid

crystal di splqy gevig£e, tdétal Ned Wesgtdh SsHowdig Rhe D EIMBu R oh AP
socket used for the display device in accordance with the preferred

enbodi ment ofliget pyaseds -

Fig. 18 is a cross-sectional view of the lighting system

taken along the line A-A in Fig. 1l6.

Fig. 19 is a schematic diagram showing the occurrence of

shading at the corner for a light guide plate.

DETAILED DESCRIPTION OF THE INVENTION

An explanation will now be given for a lighting system, a

liquid crystal display device that includes this lighting
system, and a lamp socket used for the display device in
accordance with the preferred embodiment of the present
invention, wherein the lighting system that is used is a

side light device that constitutes a backlight unit. Fig.

1 is an exploded perspective view of a liquid crystal

display device that includes a side light device employing
the lighting system of the invention. In Fig. 1, a light
transmitting liquid crystal display device 10 is shown as
an example display device. The light transmitting ligquid
crystal display device 10 in Fig. 1 comprises: an upper
frame 14 defining display window 12, for defining an
effective screen for the light transmitting liquid crystal
display device 10; a backlight unit 16, which uses the
side light device of the invention; a 1liquid crystal
diSplay panel 18, located between the upper frame 14 and
the backlight unit 16; a spacer 20; a diffusion sheet 22;

11



i nvention, wherein the lighting systemthat is used is a side |ight device
that constitutes a backlight unit. Fig. 1 is an expl oded perspecti é; ﬁt]e%
of aliquid crystal display device that includes a side |ight devi 05
enploying the lighting systemof the invention. In Fig. 1, a light
transmtting liquid crystal display device 10 is shown agpgadygxagpse

di splay device. The light transmtting liquid crystal display device 10 in
Fig. 1 conprises: an upper frane 14 defining display w ndow 12, for
defining an effective screen for the light transmtting liquid crystal

di spl ay devas@ d40prashbaskkeghf4uni Thdebagkl tdhhtsesit heb 5% deodnigdd eevi ce
of the invention; a liquid_crystal , .dis el.18 C t n the
upper frame® 1L]r°§'ﬁ(§ tHe bggkl fyaaﬁt t&rﬁst E%{Sﬁ}lcatqugl%aclesrl Es;haaag(ﬂ 1}lzlgelftl)\ﬁg}éheet
22; 11 26 OfHe2(0pedPFr20@1-1A08Mmdantbrss turtiutass et  Ridyh Ther dasrkd t ghvg uni t

16 is nmounted on. a Ioweg éase 26,dand thj'gq?I Structure is held together by
the upper friRi94Ch¥ateondiFPLResd¢YSitfht transmitting liquid crystal

di splay device 10. Fig. 2 is a detailed diagram show ng the backlight unit
16, which is constituted by using the side |ight device of ..the invention
and is used $8r thel¥ightes ?i]it ’iarﬂfa"fiﬁlﬁ‘?‘g”(‘:‘?ygpﬁl (fﬁcéﬁl%;‘%e%’c 10 of
the enmbodi negt §AiFhQis &ondhetbesk! bghisimgttHé § ddi PigRt iderLckesof a
light qguide plate 28; a light source 30, 0Si ionfd ﬁdj acent to the |ight
gui de plat etP8: EyeRrfieR orangh ipgrugg erﬁ‘ﬁ"g tHE LRt SLIFREBBLHNY for

effectivel y;yghhgcti0gthh ol spI oYM déhecd i DhtoSOtHE Cerdbb @it it 1190MLG NG i t
to the light guide plate 28; and a | anp, socket 34, nounted in the
reflector B2 foFhRolkAgd kahe |vikE d6uride BHY- THe inghedesi dé ptigkt

guide plate 28; a light source 30, positioned adjacent to
the light guide plate 28; a reflector 32, for covering the
light source 30 and for effectively reflecting light from
the light source 30 and introducing it to the light guide
plate 28; and a lamp socket 34, mounted in the reflector
32 for'holding the light source 30. The light guide plate
28 is formed of a light transmitting member, such as an
acrylic resin or glass, into which light from the light
sourcé 30 can enter and can be transmitted. The reflector
32 is extended along the light guide plate 28 and under
the light guide plate 28; however, this extended portion
is not shown in Fig. 2. Multiple optical elements, such
as the diffusion sheets 22.and the prism sheets 24, are
arranged adjacent to the light guide plate 28, and serve
as a backlight for the light transmitting liquid crystal
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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28 is fornmed of a light transmtting nenber, such as an acrylic resin or
glass, into which light fromthe light source 30 can enter and can b OCT 2005
transmtted. The reflector 32 is extended along the |ight guide plate 28
and under the light guide plate 28; however, this extended portion is not
shown in Fig. 2. Miltiple optical elenments, such as thesdylsygsiopysheets
22 and the prismsheets 24, are arranged adjacent to the |ight guide plate
28, and serve as a backlight for the light transmtting liquid crystal

di spl ay device 10 that outputs, in_the direction indicated by an arrow B,
light enittitf bletheSPrhpt 3buléecdoseri §o 5oild LhserlsPunt iand \atevilg a
lamp socketo 3 0f chdl€34PhESGRE #IVRIY | 0N it 25BusREKEL 133 S 4Ry ovEded at
one end, or both, of a light source 30, such as a small light ‘emtting

f | uor escenthaldbieng Chke eAdgBL- Bopree Howdndfa 12ead ddTe2drd dER9-3M91- 0086
the lanp s t I sed t I e.lanpp, d h er, ,end. 34-2
are formed a iaﬁﬁrégﬁghg' hglodgcrﬁgé‘f{?lo?é ol (}_‘l%%g farﬁlnéﬁl Saﬁgggo&ﬁde a30, and
a lead |indduwd déin84hnonrfearteskt tacttheg,ertdd dfie tduet sl dghof sbheckamD socket

34, a lead,line, connected to the end of the .light source 30., . Th i ght
source hol det° 3 éﬁﬁdggﬁgcfegalﬁeﬁe%& cf‘enrO{]SEfbe 8?% #ﬁ’éel i%goﬁ"tdegoﬁaricbe 30
wi t hout di stcdlrd | et heighghtsowugpl Bed vpiythdiet | idghttosaimee 8he ThiegHtanp

socket 34 qof g\j]eiei \Bent,é on ca tbe f rme%oof any nmaterial, so long as |ight

emtted by e i ght ysouhrece CHT '€ scdttered and is not greatly

distorted. Such a material can be, for exanple, polystyrene; polyethylene;
PO1YEr OB e PR LI B Sker SOV At iy UL B0 ¢oRRN DY 3
material, so long as light emitted by the light source 30
can be scattered and is not greatly distorted. Such a
material can be, for example, polystyrene; polyethylene;
polypropylene; polyethylene terephthalate; polybutylene
naphthalate; polyvinyl chloride; polyvinylidene chloride;
an acrylate fluoride polymer, such as
1l,1-dihydroperfluoro—-alkylacrylate; a fluorinated ester
polymer, such as a copolymer of chloride adipic acid and
hexafluoropentanedibl; a trifluoride polymer, such as a
copolymer of trifluorochloroethylene and vinylidene
fluoride; a hexafluorinated polymer, such as a copolymer
of vinylidene fluoride | and hexafluoropropylene; a
thermoplastic resin, such és fluorinated-silicone polymer
based fluoro rubber, a polyamide resin, a polycarbonate
resin, an ionomer resin, polyphenylene oxide or
polysulfone; or a thermosetting resin, such as a silicone
resin, a phenol resin, an urea resin, an epoxy resin, a
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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an acrylate fluoride polyner, such as 1, 1-di hydroperfl uoro-al kyl acryl at e;
a fluorinated ester polyner, such as a copolynmer of chloride adipic acid
and hexaf| uoropentanediol; a trifluoride polymer, such as a copg 5 e 906
trifluorochl oroethylene and vinylidene fluoride; a hexafluorinated

pol yner, such as a copolyner of vinylidene fluoride and

hexaf | uor opropyl ene; a thernoplastic resin, such as f1 ub?! M -84 cone
pol ymer based fluoro rubber, a polyanide resin, a polycarbonate resin, an
i ononer resin, polyphenyl ene oxide or polysulfone; or a thernosetting

resin, suchofiSe@isily CPPEfetLS1, bacPRLHOL tr @ahNpravideedoresiny R pPOXy
resin, a polyester resin, an alkyd resin, a nelamne resin, a
pol yur et hare ¢kat n3 drnat pehdy nfRRE Pl 3te oPPECat BERFEE L S0t haish of

these materipls;fjtese rgsi anTal eldedpectan ghasthbfe SHPb@s rubber, is

13 26 OCT Z:g% 5P9-50%1-0086 especialﬁybpfeferable be%ause it can provide

H)r thel | anpreferkiele 3materigd! ythabr AFavddesopf PEalthsr obetapeingutofal so
exibility i HAeane i ref.er e materi al

that provi aos{?%%flt reéﬁgfgﬁ%sl ’néﬁoéf ogltlltgglbaq{odr (%%ea?ct ir%ss?s?élag{%!ebi lity and

heat resistance. To effectively prevent corner shading 88 for this

i nvention,

emtted by #%el Iseifg@éfscttsl%l%?%:r %%Iegggjg_gt %{%%ﬁxﬁﬁgﬁﬁé o3g%sg%hr?rf)uég i@%’he

light scattemvengtiavai iablie widst timefeargbbocklasat 3thasédmporsodiies idfventi on

can be 1 ePresepLed, Blof VaUPYed” £91Has 111 M daurenyd o ik e

efifects cansbetvétednethd to pass through. The light scattering
available with the lamp socket 34 used for this invention
can be represented by a variety of formulas. In this
invention, while taking into account the fact that
especially satisfactory scattering effects can be obtained
with a transm}ttance equal to or smaller than 90% for a
wavelength of 900 nm and egual to or greater than 20% for
a wavelength of 300 nm, it is preferable that the lamp
socket 34 of the invention be formed of a material that
provides a transmittance equal to or smaller than 85% for
a wavelength of 800 nm and equal to or greater than 20%
for a wavelength of 300 nm. Further, specifically, the

i 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 1light, preferably, the

material for the lamp socket 34 has a transmittance equal
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with a transmttance equal to or smaller than 90% for a wavel ength of 900
nmand equal to or greater than 20% for a wavelength of 300 nm it T§OCTN%
preferable that the lanp socket 34 of the invention be fornmed of a

material that provides a transmttance equal to or snmaller than 85%for a
wavel ength of 800 nm and equal to or greater than 20% faipoaswavehgpgth of
300 nm Further, specifically, the |lanp socket 34 can be nmade using a
material having a transmttance of about 45% for a wavel ength of 400 nm
and of aboyt 60% for a wayel ength of 500 nm and of about 83% for a

wavel engt h bf 860 IFMRLEE THEM 3% Be TPdt ePMHANIERS (i STV et?? oRe 900

transm ttangg WEeﬁeeﬁureﬂlaﬁhagsaoﬁatket1aﬁ§as&@pé€ W-MS) mm.  That
spectro-photoneter, while a sanple material for the |anp socket 34 is 0.5
mm t hi ck. FLfthéP, thAst hp¥enhient i ansoj ﬁaéia@rt?@nsméen‘anbarsnck@cke84 to

satisfactoriky I t . clRh akly, f t socket
34 has a tr%ﬁsﬁ???gkgg 5382 re&l%%%cc$r25%%hﬁﬁg it od%aeﬁ% §§°£?€§ er

t han 30% f otighAteradgsikaterrr end300 anemd(s thm whdren ettt ckmessdef t he
| anp socket 34 L8ode Mhe TOMned Ss hé%hﬁ£|§ invention, a so called

translucent anp socket 1s enploye reflects or absorbs part of the
incident light and scatters and transmts the other part, in order to

renove the ne S plca
transnlttanggéprgv?E g agaéﬁ i g%?élé t?%?EQP E§Q$§%%QE%%i 2527 e?he
i nventi on. bYnaFmgtenlaihéormam@ntheahmEPp$@wkd9d3byoﬁ.nm¢ermw¢nusmd to

o, CoERNEO 4 A OEkRlah TR, SR ofF, 7SI Thed (1

substanti al ty ﬁnnmt@n@mﬂvpntlonal 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 900 nm. This means that in visible
light the lamp socket 34 is substantially not colored.
Further, when transmittance 1is too low for +the 300 nm
wavelength, the end of the visible light 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 source 30 and irradiates the light guide plate 28
with light, so that the light can be guided to a portion
in which shading is 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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i ncreased from300 to 900 nm This nmeans that in visible light the [anmp
socket 34 is substantially not colored. Further, when transmtta I @?o
|l ow for the 300 nm wavel ength, the end of the visible |ight end ggrpF§%
especially tends to take on a yellowsh tint. And when for the 900 nm
wavel ength transmttance is too high, light can not be 1t edos
satisfactorily. Fig. 5 is a schematic diagram show ng the effects on the
reducti on of corner shading 88 in the |anp socket 34 of the invention. As
is shown in Fig. 5 the |lanmp socket 34 wused for the invention scatters

| i ght produced by the light source 30 and irradiates the |ight guide plate

28 guih Light, sothat Whedightoranhe aukdefo 2oppELi o &P hkch

shading is ventlona non- l'um nous portion o e lanp
Ther ef or e, iexariet, \mndwmiimnﬁlgocBetJdesﬂgnﬂd tketlaghnlsoarbelﬁght the
occurrence .of co ner h%gal e.effectiv

2005 JP9- 2061 Bous %@?gﬂ?sﬁ'&haﬁéngh o brit¥ ot gF %&@F t he

i nvention, pshawn ag Fug} Fg .l rs V\/fllafﬁfp) tshﬁ:}del@"ltMSQlﬂéCell&@osleSi Iaeblodeaad t hat
IS Iocated adjacent to the lig gU|de ate 28. In_Fig. ﬁockets
34 are di sgos@f a%%vé‘déaCFPéEnet%S (ﬂ’é@éﬁtylt“@ aa’b‘?%pﬁgyl% E?Ea 3885f the

light gui %M@tglaée Agon- di spbaydigpakeand0 disedr @vi degl paioauaddt he
di spl ayi ng ‘area 3 a non-|lum nous_area éza of the Ilght sourcz 30 is
e

ext ended owereWk i Qﬂ%ﬂﬂ%ﬁﬁqﬁ]a%ﬁ%a3%0 PR nPREl PRAPONSCcREF2342
Further, agd SihoWyhi Bdurke 80 tike dxaEh il kiter34 hieS nem -dasipgagdnyhat a
| ight source end 30a is held inside it and a lead |.ine 36
area 40 inside the lamp socket 34. Furthexr, 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 1lead 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 light from the entire lamp socket 34, and
effectively leads the light, which is 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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| eading fromthe |ight source end 30a can be connected to the outside. The
| amp socket 34 in Fig. 6 efficiently scatters the |light emtted at,Z the end
of the light source 30 to discharge the light fromthe entire Iai& C

34, and effectively leads the light, which is emtted toward the |ight
guide plate 28 by the light source 30, to the portion whgreat)ghadiggg of
the corner of the light guide plate 28 occurs, regardl ess of whether the
non- |l um nous portion 42 is present at the ends 30a and 30b. In Fig. 6,

| anp sockets 34 are positioned at either end of the |ight source 30, but
for this invention a lanp socket 34 may occupy a position at only one end.

Further, inribl.g7 Gs theliharanseakatisg34 ahidePasightonedise, tl&%TcotrHQMg are
shifted ama¥ romthe | i ght guide plate 28 at angles of 90*. However, in
i8n,

this invent the paeseBlte IBeRtiP® .  BOF ha'hdGhanbhtre AL TSt hSheo ki @Be| i ght

device, |anmpaspCkeickedd ?Jeap@sm:p@@geadl agente o H@elwaﬁtgabdecgl ate
28. 16 26 OCT 2005 JP9-2001-0086 Fig. 7 is a diagram show ng a side |ight

devi ce, accépdifgg. t d .t hes pFedéntasd néentfigh, for mmhspﬁéelténgi%sabé t he
| anp SOCKet §034£34° JNHAES Hhas! B! %élpﬁﬂfg bufley! £6 LN rBlllpe s gs well

as in Fig. 6, lanp sockets 34 are |ocated at both ends o source
30 to reducéhﬁHQHQSWQMUﬁ?zﬂonﬂﬁ¥(KNEuwth¢MIth@rthensehenéeembddembnﬂlnent

in Fig. 7, t oc S I h haye en ai are
15 e hE FERGthD of FEnd MBS eiaies <24 ofoERta R¢C clErOha hust
sufficientlyeDQWBS th@tnemelmnﬁnaumeSpoheléasgﬂﬁsobfthbelﬂgmp soukees30 and

to increasesyhg, lEjig_;h.t GS,Cgtot & 29 QHQf%EEHi'l?”cSLE?CEﬁe non-luminous
portions 42 of the light source 30 and to increase the

light scattering and diffusion effects.

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 diaméter of the 1light source 30, so that the
effect prodﬁced by the non-luminous poxrtions 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 1light
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In this invention, an arbitrary length can be provided for a |anp socket
34 .so0 long as the non-lum nous portion is adequately covered. However,
while taking into account the general l|ength of the non-Ium nous pg HEPMEY
and that light is satisfactorily led to the corners of the light gulde

plate 28, it is preferable that the length of a lanp socket_ 34 o e
i nvention be substantially three to ten tines the di aneﬁgg"%(go}'hioqt%]ght

source 30, so that the effect produced by the non-lum nous portions 42 can
be satisfactorily reduced. Fig. 8 is a diagramshow ng a side |ight device
accordi ng danrcd h3® depnbodi nand afhd heighitesehiti dwerdidasmilttddhef rdnhi rd

enbodi nent of the present. inveniiqn, a tapered ortion 44 is forned for
the 11 ght il dEMSF St BRo@ 1aRE aa® pgdl ¢ F ort OO FesPRRRTHG €0 SR PimP Stk 34,
that tapersinoteeaswny tiy npeliaded tudiPfy@aghes the lfarRheeCkipfe The

tapered portiaqn 44 can effectively increase a plane of incidence 46 that
scattered I3t eficeitEqrbpde hef 1RGntCONEaYO-CCRVEFO5 L §POUPEL1-HOTE Aur ce 30

enters, angydNed i Hitndd@h ithd APpYPdd §dtiem 4an enmission plane 48 to a
liquid crystal display panel (not shown) is radiated uniformy. To further

inprove |ight scattering, fine concavo-convex textured portions may be

formed on the iép%eqnpqrntiﬁf};ﬂ%,%ﬂ@é%\@ tdb & &d ﬁogihpﬁea;gh%r}cﬁpered

portion 44 and the |anp socket 34 of the invention are oyed toget her,

not only art@d1q heann gickatatiderdingthd figvtentofon lperq @anpl etohemvi ded,

but al so t he,pl gRe,ofadcidence; Gap headlchagsedsAlothe £or peLs Qfyd he

| i ght gui de plate 58.a Thereforlé((,‘P shadian atl tahe cor%er can e?%i cll éntly be
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 eorner can efficiently be

reduced.

Fig. 9 is 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 light guide plate 28
adjacent to the lamp socket 34, and the plane of incidenée
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 light
source 30 is added to the materiallof 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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reduced. Fig. 9 is a cross-sectional side view of the side light device
according to the third enbodi mrent of the present invention, vi evvedzgrogrpm%
the direction indicated by an arrow Cin Fig. 8. As is shown in Fig. 9,
the tapered portion 44 is formed on the side of the light guide plate 28
adj acent to the |anp socket 34, and the plane of inci den§§9_4630]h_sd reased
relative to the light that is emtted by the light sour 3%), e(f In the
| anp socket 34, and the reflector 32. In addition, for a side |light device
according to a fourth enbodinment of the invention, a color control agent
for contrghdrer t haminght . em Thieonl sgiecteming ofort hehbirghtersotuice n3y i s

added to the material of the |a cket 34. .ln ases, t.he l.ight
source 30 i FLFTeYt oFRG ﬁﬁﬁbertm ig&ﬁ §858 sl quﬁq%o&é’sc?&gt‘”tcﬁeoeﬁ illed
with gases @fe a8peBBLEUN heaRWteriealcanthmr gofiecthes e pgasesiuaie iini zed

by an el ectrical discharge and render the fluorescent 18 26 OCT 2005
JP9- 2001- 00BBE mBa R8I no8YChTRE |13 g CefissP o 1aME ot €95 sfi ¢

differ at the,epdh dfeddi Sscd5€as i f PIESFed @bt OV tehtdiei nghidenspeacs r al
characteristic, an effective procedure is for a sorbent, such as a dye or

a pignent, ke added oto EemtiIP appHtet SfcHrae Y 3MSFor escent bri ght eni ng
agent, to be added to the |lanp socket 34 in advance. As the sorbent of
choice, in accordance with its absorption spectrum any conventional color
agent or dyks cahebe sexdéntruratherch@asce he ENuorESEEARPERI giftidhi ngt tsagent ,

any conventl,onal , pREer b3k £ 20mPe atsehtorfNerdtlichall | 8®104 f 2Rt loyorgacent

bri ght eni ng agenri) can Eg
can be used. Further, as the fluorescent brightening
agént, any conventional material can be used. At this
time, if the fluoreséent 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 4is a diagram showing the absorption spectrum
according to the fourth embodiment of the invention when
dye is 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 is 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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uniformy dispersed in the | anp socket 34, fluorescence is generated
substantially symmetrically at the center of the |ight source, so t@ tgﬁqﬁm
sanme |ight scattering effects can be obtained as in an enbodi nent, i
will be described later, wherein a filler is added. Fig. 10 is a di agram
showi ng the absorption spectrum according to the fourth bod} e f the
i nvention when dye is mxed in the | anp socket 34. The gggg?g??ﬁﬁése
spectrum shown in Fig. 10 corresponds to a case wherein the |ight source
30 emits a light that is alnost orange. Absorption occurs at the |ight

em ssi on peskdef ltilyht id¢nticsowdceti8ly emdodhmentl orirof at lperddeglst Passsi ng
through the _la gﬁcket §4 ii controklﬁd t,0 adj ust the enm ssion spectrum
so it is clBERUEACWATFTRY Pa_ §1P; §OF%€ ogéis i W of AT SR CIight
devi ce, ac£dluengs00 audH tds embodi mealcof stiheé cpr,eseniminwensi Dicond hat

i ncl udes the | anp, socket i4 of the inventign that is_ manufactured b
adding a fiPPEFIBFSR, paPPLYPE thiEbr MERBATEY BRERCTT 5638 JREHIRER086° i de

| i ght devi cgoDfsthienenpaditients,i e pageasxd 0silfBonéaciubbery tHer | amp
socket 34, an organic or _inorganic_filler 50, such a%}nica, talc, silica,

al umi na, siBXBRLE - par t TBRes PAFSACHEL hPEaRELRACr Plat FMesi FE RS cI¥% or

pol ystyrenei parghfi€scil senddedshousil beonBotiebbes, tHorio gxamH eorddre
particle diameter of the organic or __inorganic filler 50 should be about
0.5 to 10 pkei Rididdently ey¢attient Ly9BEatt P | AgRLtioR adereforably,

preferably, théheckehbagleveniBAE% rOftHeN@ Q031 & 1071 AOR LA CoPREidd €
differs fromthat of the material used to formthe |anp socket 34.

Further, indtffsrsndsam ghati of efBeomaigdiag 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 lamp socket 34 by
blending the previously described thermoplastic or
thermosetting resins, which have different refractive
indexes, so that light 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 1light 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, platinﬁm
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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-the organic or inorganic filler, a resin domain having an island
structure is formed in the |anp socket 34 by blending the previoushCT 2005
descri bed thernoplastic or thernosetting resins, which have different
refractive indexes, so that |ight scattering can be inproved.
Furthernore, the above described organic or inorganic fb£§e§0¢fW%R% added
to this polymer mxture. In this invention, the organic or”inorganic
fillers can be appropriately mxed to provide the |light scattering
property. In addition, in the invention, in order to increase the
f | ame-r et aritant epdopdr tyhe asightt heurcendént ivvel Lasethat sie@stliogiet fl ane
retardant, such as OXIde hosphoric ester ont ent
cBhﬁo& ygl @

conpound, &HaTyeht RYSPE1BBY dirSo alorﬁlsgteln%umemgﬁ: ;5 ¢ Sorate

(ZnQ. 2B203.3-&§5#2M)d capybe ddadg ortide aréxt ucerkbepenfiingn he adged. Fig.
12 is a diagram showi ng a side |Iight device accordi to a sixth

enbodlnem:QﬂnT¥Rm¥ﬂQ%%nP°FE%%ﬁtﬂ . AT thet©s} ?hogn588|ﬁ§HPqﬁ?qﬁif 12,

on the extefyjor vﬁﬂrée?‘C%l%Tor%%c%ﬁtOGIerRQ.Qé SIP9- 20(@1- BR86nthec£ndl pfh ¢ he
i ght source 30, used for the side |ight device of the invention, a white

f1 uor escentd esharded taroyglpted HP Rk Hy thel ariF RIS pollithe to t he
non- | i 10Us, 04 Off 4dhe Ao né£3uthi 10 A mAdiddagool.  the white

fl uorescen , e anount of |ight discharged through the |anp
socket 34 is increased and the shading at the corner can be further

reduced. Fi 13A gnd 138 ?gg di AGr a{E nghbngnbuntﬁgnqﬁlmmccgjr

lines for the ?lght guide plate 28, near the lanp socket 34, based on the
measuri ng rqgnﬁqgrob;gpﬁeﬁogytae light guide plate 28, near ‘the lamp

‘ socket 34, base€d 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. In Figs. 13A and
13B, the lower the density, the higher the luminance, and
the origins of luminance .contour lines 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 luminance reading of 250 cd/m?* was obtained,

indicating that shading at the corner was reduced. The
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side light device enploying a conventional |anp socket and the side |ight
devi ce according to the invention. The |uninance contour nmap in Fig.2 G3&T 2005
represents the corner shading 88 near the end of the light guide plate 28
when the conventional |anp socket 34 is used, and the |um nance contour
map in Fig. 13B represents the corner shading 88 near thesendobfotse |ight
guide plate 28 when the lanp socket 34 of the invention is enployed. In
Figs. 13A and 13B, the |ower the density, the higher the |um nance, and
the origins of |um nance contour |iJnes 250 .cd/ are _indicated b
arrows. O ARTS2ShEhn ThE AL 19 Fiion [ B0RVAADI B08 AT TSR socket
34 was enplgyediushadhee eeadingdwhBatociepm?y atxt endedspond tde the

di spl ayi ng area. Wen the transparent |anp socket 34 of the invention was
enpl oyed, Howeleionaef fReshespe i’ Fig. 13B, |ight was scattered to the
outside of the corner of the |light guide plate 28 whereat shading was
formed, and it is clearly showmn that the area expanded in which a

| um nance r&Bgi$ ngléP 250 d4CnRrRaPlsBoamRehs Thil g | ABadkAE SfadihRy at

the corner sas,cpdyeed dhP @ GehaA008nPo 200 0950 sareandye Lo e

in Figs. 13A and 13B are areas wherein the |lum nance reading was 50 cd/n2,
and correspone tiovehdiososieieonpid t Hethr & 3F.der hsghtadevéce4c afe

phot ographsFﬁgfwgsmg;,shg%ﬁgn t Jfihec, £orghtheqs t RRGANVENL | epal 4 4

socket 34 an of nvention were used with the side |ight device.
In Fig. l4Aigshadlewjiee théngorther ceneéworal thABPsi#ecket ghtt deld ce

using the Clp{lventlic&:%pg![ sf'xgg?naoglﬁetth?éél; c!;f'nefi 9s ]sz}l%wﬁhfg}:ng:h%t f:h:.es@or ner

i s shown for Phe ‘
embodiment; and in Fig. 14C, shading at the corner is

/

shown for the second embodiment.

In Fig. 14A for the side 1light device wusing 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 1is 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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enbodi nment; and in Fig. 14C, shading at the corner is shown for the second
enbodi nent. In Fig. 14A for the side |ight device using the conventional

| amp socket, heavy shading at the corner has occurred. However, ih6FCF.2009
14B, for the side light device provided for the first enbodi nent of the
invention, it is apparent that the shading at the corngpolLspgriegbby
reduced. And in Fig. 14C, for the second enbodi nent wherein the |anmp
socket is extended, the shading at the corner is retracted to the vicinity
of the frane area and substantially di sappears Figs. 15A to 15C are

phot ogr aphsaehogi 5ot ReTBRde LEnghh Vdsyiegw18yesr dRg tid tikd « ht 24

enbodi ”Entlg.Lp mgscke%e@h' Wat Iw%sF'agJou]éﬂ 4 harghading 8¢ rhde EORGER shown

was obt ain en the conventional |anmp socket was used for the Tight

gui de pl atwa28ehpVongdt he tapered portion 44, and in Figs. 15B and 15C,
shadi ngs at the corner shown are those pr ovi ded when the | anp socket 34 of
the invention and the |ight guide plate having the tapered portion were
used for $hecéhkesdienmbadivirenn Rigski ¢.5BL5Rd d dGanphes otkediBs 22 2ke OCT

2005 JP9-2001-008 V|ng the nornmal le h d I F' . 15C,
a |anp soﬁ%ﬁ?e§4gpﬁ§t Was® about™ ”.P{I!ngl rqrgé h e%rslgnrzriﬁtqayal%gj Yot was errpl oyed.
Since as isppapanti nhEtgsheﬂS%anﬂamECsbhbe‘sh&’&jlcmg ‘alnethlevec‘omeran@at is

seen in Fi .1iA | most .di s ea ,it. p h]%ﬁ/\j e,l.anp
socket 34 glPet égﬁﬁvgﬁf‘%npggge %aehﬁ” Bﬁlgdgé}g?a?% @?n%bt%% t aper ed
portion 44empeoyedpl oyssk tioget heshasllmadl nggtat the carewamecanche be
substantially elim, nﬂed. o

substantially eliminated.
As 1is described above, according to the invention, a
lighting system is provided that can efficiently reduce
shading at the corner and effectively use a displaying
area, and a liquid crystal display device wusing 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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As is described above, according to the invention, a |lighting systemis
provided that can efficiently reduce shading at the corner and effectively
use a displaying area, and a liquid crystal display device using t?iss T.2005
i ghting systemand the | anp socket therefor can be provided. The speg(r‘fl o
enbodi nents have been expl ained for the cpagsgnt invention while referring
to the acconpanying draw ngs. However, tTiepresent invention is not
limted to these enbodi nents, and can be applied not only for a small
side |ight de\ii ce u eﬁ.tg?1 save sg ce, but also for any other application
for which the sanme &85 1080 5% Bt AMRet 1 &th as a back-1i ght system
for which lighting a s Isigil i edansamtitheg ealerera | igRtingourLe phade | Sof

| ocated directly to the rear of ,a liquid crystal display_ panel and for

whi ch 1ight i dn&didarée tHrRighhach| ldahtt eatemst 3y dehbane £fd anisshPay

devi ce t hat if’i%'nP%ﬁctH‘it%el ilQE;hit”stléﬁFL@Eédz?’ 26 OCT 2005 CLAIMS 1. A
P g

| i ghting systemconprising. a ht transmtting menber, having a plane of
5 incidence into whiachiglghtsamter s laandiag ph ahembdhoesi peirbnonf mowm vehi obnt he
light is emtted;, a |light source,, L havin | up Qous,.portion and a ,non:

| umi nous portitl 11 Pgréb%%t e&hﬁ‘gj a]c%n?OFa{:n?ai H‘%IJiaﬁl‘?tnt trAnSFFL i ﬁjgght
menber so thatcreaisthilticghy toienlsdd téd nghaenreaid 1Qghs ivratinited oy hé@bér a
| anp socket, for holding at |east one end of said |ight source; and a

refl ect or,'®whi*éh Hr§a&ﬁgﬁ§e@Yalldﬁ5‘téai d light source

a lamp socket, for holding at least one end of said

light source; and
a reflector, which is extended along said light source
for reflecting the 1light produced by said 1light source,
15 wherein said lamp socket is made of a thermosetting
resin or thermoplastic resin, and 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, and that exhibits a
20 transmittance of 20 to 90% in wavelengths of from 300 to 900

nm.

2. The lighting system according to claim 1, wherein said
lamp socket holds all of said non-luminous portion of said
25 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.

30 |
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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for reflecting the Iight produced by said light source, is wherein said
| anp socket is nade of a thernosetting resin or thernoplastic resiqb and
includes a filler or a domain of resin having a different refracti & OChdes
from thernosetting resin or thernoplastic resin, in order to scatter the
incident light, and that exhibits a 20 transm ttance of 2Qpbo280%ntse
wavel engths of from300 to 900 nm 2. The |ighting systemaccording to
claim1l1, wherein said |anp socket holds all of said non-Ium nous portion

of said 25 light saoyrce, and wherein said |a socket has lepgth that s
three to tentgfkgg%ﬁﬁg%aFanﬁ?%+nof E%jargﬁﬁhggéoﬁf@§FQ§ 'fﬁ@ | Rt deRt
system accor diightto claim1l or 2, wherein said |anp socket is made of a

thernmosetting resin or a thernoplastic resin. 30 4. The |lighting system
according to claim3, wherein said |anp socket includes a filler or a

donei n of resi.ndhavingmind fderem defraghhveo Bdex Jr amdiey mosed ti ng
resin or 24 26 OCT 2005 JP9-2001-0086 thernoplastic resin, in order to
scatter the FREFgeRt Sdidhiamy, spr&eti AATtagnsy s efPaesoradinigolo ageniof

claims 1 to for Woekeon1$Ahdal 88P080SKEENE UHAIJIS s%i%P'lqrgé-FtO[%toﬁﬁ'c.e"’.‘ge.”t
for controlling a color at 'the end of said |ight source. he 1 ghting
system according to one of clains 1 to 5, wherein said |ight guide plate

i ncl udes a {gpersd ARG Whal e dddagaihgnesdondl 4ol AR iFACKel, & The
lighting system according to one of claims 1 to 8, .wherein sal&q i 'ght
sour ce inci udBS§rgiphiseddf Ldeghds@ride 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 light 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 enclbsing 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_backlightlunit 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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| ayer that covers said non-lum nous portion. 8. A liquid crystal display
device conprising: a liquid crystal display panel, which includes a 26 0CT 2005
di spl aying area and a non-displaying area encI05|ng said displaying arég
and a backlight unit, which is | ocated adjacent to said liquid crystal

di spl ay panel” for 1y adiatdg,saihldauidd Shkaal dispbaraRansl ot ndlight.

wherei n said. backlight unit ircludes al Irde avi a pPane
of incidence fatorahledtinghthent eyt apdomcpé@m&yoéaem $sghe Bme:Wm akha

the light is enltted a light soqurce, having a |um nous portion and a |,
.non-1 um nous porti dHeRHdt ?%“&o&&f“@d Srﬂﬂ}?gen%stﬁiagﬁl fpl"i‘gl’%peé’ﬂ‘PéétEFLﬁ‘tge

so that said |i@htn ORide MMt id rachat edaRy lirhtaed |§W1§Q%‘i‘etorf%r
hol di ng at | east one end of sSai'd |ight source, and 25 26 OCT 20 a

refl ector, Swhi@®main e@tfenﬁ%&ilral bayisgi ¢ | dgflf-els@mtr ceeffractiwtl emdeng tt'lrrem

| i ght produce o i rce, and wherein said_|anp socket

of ga tﬁermsedﬁl?gnléﬁ%%:s%ln hér m)%Fars\i ern}oé)gllar?tlgndr?ﬁ& udernaQﬁqu

a 5 domain Ofsd&Bﬂ@rhawﬂﬁg aldbhHEhent n@@haptlWﬁuind@makrOWb&hﬂhHQ%ettbﬂg
resin or thernoplastjc resin,_in order to scatter the incident ght, and
that exhibits & *45%HAIGEME 2 B0 39 dovw aﬁeﬁéngQﬁgPﬁsfSmeP891990998
900 nm 10 9. Jhe liquid crystal display device according to claim 8,

wherein said | anp socket holds all of said non-I|um nous
10

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

15 light source.

10. The liquid crystal display device according to one of
claim 8 or 9, wherein said lamp socket contains a color
control agent for controlling a color at the end of said

20 light source.

11. The liquid crystal display device according to one of
claims 8 to 10, wherein said light guide plate includes a

tapered portion that inclines toward said lamp socket.

25 12. The liquid crystal display device according to one of
claims 8 to 11, wherein said light source includes a white

fluorescent layer that covers said. non-luminous portion.

13. A lamp socket that holds a light source, which has a
30  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 1light is emitted, that holds at
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portion of said |ight source, and wherein said | anp socket has a length
that is three to ten tinmes the dianmeter of said 15 light source.? 8QT 166
liquid crystal display device according to one of claim8 or 9, wherein
said | anp socket contains a color control agent for controlling a color at
the end of sai 044 O Well1 I gdgvi :
according to (:)L(r%éa%f dr}c gnriqg{ tc%ll%,11\&?&?3%@5@%%%%?%%%% g%!atg ¥EBin
i ncludes a t apertédpoptliast ithaesing! ands ihohaddssai filhep socketiom@5nldf
The liquid crystal display devige accordin 0 _one qf | ai 8 to 11, .
wherei 1 sai d (G SOUPEE Pnefides o CuiFES kR r sBagHt FaPerhERROSEbY RS
sai d non-| um RQS POk OBhetBopPabeiP SPEkat, thiad Relds add ghtasediCethe
which has a 30 lum nous portion and a non-|um nous portion and which is

| ocat ed adfacdmcigend |Fight + randnthat ngxhihbes awtiremsmd tangs e 9§ to
i nci dence int I i rsea ne.o emi ssion fromwhich the
light is enit?g ,Jﬁﬂgkﬂﬁgkg§@§$ %g ggo%cgbgogg %%%s?kbne end of said light
source, that is nade of a resin or thernoplastic resin, and includes a
filler or a domain of resin having a different refractive index from

t hernosetting resin or thernoplastic resin, in order to scatter the 5
incident light, and that exhibits a transmttance of 20 to 90%in

wavel engt hs of from 300 to 900 nm 27
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