G200051SBOWNSG DESCRI PTI ON LI GHTI NG DEVI CE, DI SPLAY DEVI CE AND
TELEVI SI ON RECEI VER TECHNI CAL FI ELD [ 0001] The present inventi@ﬂomusmm&;
relates to a lighting device, a display device and a tel evisi

recei ver. BACKGROUND ART [ 0002 J]A liquid crystal panel used for, for
exanple, a liquid crystal displaypgerkrgersogh as a liquid crystal

tel evision set does not emt light, and therefore requires a

backl i ght UﬂtéH%@ﬁ@rﬁE@hMEasDQSbLQQtDEQIQQVhﬁg TEREF1Ba6kK REPETYRR!
is configured to be installed on the back side (the side opposite to

the side having the display surface) of the liquid crystal panel. The
backl i ght unit includes a chassis, a face of which toward the |iquid

crystal panel is open; and a |i e ed in the chassis
(Patent Docunent 1 nentioned be?E&ﬁﬁ?E%g 5§§§%|e a di scharge tube

such as g, gt hode- ray, 4 ube Js, pised A5, A LEGN - SOULGS OL A Back 4btng

unit con |gur d as escr

device, a display device and a television receiver,

BACKGROUND ART

[0002] A liquid crystal panel used for, for‘example,la liquid
crystal display device such as a liquid crystal television set
does not emit light, and therefore requires a backlight unit
separately as a 1lighting device. This backlight unit is
configured to be installed on the back side (the side opposite
to the side having the display surface) of the liquidcrystal panel.
The backlight unit includes a chassis, a face of which toward the
liquid crystal panel is open; and a light source housed in the
chassis (Patent Document 1 mentioned below). For example, a
discharge tube such as a cathode-ray tube is used as a light source
of a backlight unit configured as described above.
[0003] Patent Document 1: Japanese Unexamined Patent
Publication No. 2006-114445
[0004] Problem to be Solved by the Invention

The brightness of a discharge tube in general changes as
the ambilent temperature changes. This is because, as the ambient
temperature changes, the temperature of a spot (the coldest spot)

that has the lowest temperature inside the tube changes, resulting

in a change in vapor pressure of mercury enclosed in the tube,
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[ 0003] Pat ent Docunent 1:Japanese Unexam ned Pat ent Publication No.

2006- 114445 [ 0004] Problemto be Sol ved by the Invention
bri ghtness of a discharge tube in general changes as the anbi@%@aﬁsmmSG
tenperature changes. This is because, as the anbient tenperature

changes, it hen t erpesdt Wit ife £ 19N N reokdest ySpoided et hesy f Miile
| owest tenperature inside the tube changes, resulting in a change in

vapor prgﬁétﬁﬁgq{td&r§egyt§§qli%%ﬁéﬂsﬂ %h%ﬂetxgggcgﬁrqpe%%ﬁ%éét@%ﬁ&cm&

further changes | um nous efficiency. Speci

bri ght ness,{ ls’.Lst be hi 9@%&&‘!&’8?2%& e+ SOREL LY E%%Ié?gpfaﬁgt%?ﬁ}ee%ré)s,

at a particular tenperature propriate te ture

o B e SRRSO Y.L US LSPRET S el b Eal st oagt oo

ei t her ow t ropri ere

the anbignl ferperstuce Lhses a5 ther dischar agobube produsesheats. o

r

whi | e bei hg swi t ched "on, e coldeSt spot i ove

approprigte t erature, which invites a risk that the brightnes

oo ens el S B CEOHE B T E BN TNUEHIE (000 e rosmcharas

|nventlQ@hggﬁhggi&%ég]ﬁgé%Nd%El%h%eE%Be 8hgghed on, the coldest spot is
brought above the appropriate temperature, which invites a risk

|
that the brightness decreases.

DISCLOSURE OF THE PRESENT INVENTION

[0005] The present invention was made in view of the foregoing
circumstances, and aims at providing a lighting device configured
to prevent the brightness thereof from decreasing due to
temperature, and a display device and a television receiver that
use the lighting device.
[00086] Means for Sclving the Prcblem

In order to solve the above problem, a lighting device
according to the present invention includes: a discharge tube;
a chassis configured to house the discharge tube; and a power source
configured to supply driving power to the discharge tube. The
discharge tube includes a tube section, an electrode arranged
inside the tube section, and a power source connection section
connecting the electrode and the power source to each other. The
power source connection section is exposed to the outside of the
chassis. The lighting device further includes a heat dissipation

member configured to dissipate heat from the tube section to the
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ci rcunstances, and ains at providing a lighting device configured to
prevent the brightness thereof from decreasing due to tenpera¢ r(ﬁ1 WSG
and a display device and a tel evision receiver that use the I4§R ﬁ&
devi ce. [0006] Means for Solving the Problem In order to solve
the abovenpsoblemris hbghtdings :4aM i AERBESINIpLOvE REdIASRNYN the tube
invention includes: a discharge tube; a chassis configured to house
the dischargeofuleqy ange acpaweh ssounce qanfiguredetacsupnly drbvidg:
power to the %%scﬁ%rge tuge. Tﬁg'diggﬁarge t ube ﬂnc?udes a tuBe et

secti on, .pnc ehectLode. Ardangsd hstde 108 e SerLkon pand: &, AEleen

source connection section connecting the electr power

source t . 0 0 i S Lon.is

fo the oot EEIE g e R el R PR RO e 0 | R
heat dissipation. ne r. conf.igured..to di ssipate, heat from t t ube
section 10 the p%%gﬁlggp r%:’hfat]ltshsele sl.lgsrtitelrfiac%ev icsesilpsatcioglnrplrgeur%beec} to
is provided tween the tube section.and the.chassis nd i.s in .
contact W Th Wi EOUIG SEM B BRC AR PRLEn or TP Rae T U st (e ile
a portion.between the el ectrode and.the,power source connection ,
Sebt] on. ScEBF dihg 5 3 he A Eser SFARERE RGN £ i THgnbPREdeRTRESton
configured to have thejfomer.zource connec&ion section exposed to the
out si de FICH MY dRAATLLELHEAF di S8FFdr i3B! FROMASTE SFovket tReMralSTGFure
section is thereby faciljtated, and this decreases the tenperature of
the vicif tt@eofflt:?{.@lﬁav%# LOGUPRECE OFIIEETS GPTEEGHIOR BEFFhgNt¢ering the
lighting of the Iighting devi ce. Caonsequently, a spot (the col dest
spot) t hist9Haks g hel| dhestlidhpeiat deBIFRsi dEFEREHE Wectd ofiPEbnEShe
to exist in the vicinity of the power source connection section.

Addi ti oz ¥dest SR pileglentas n‘&gﬁt feriesthEcRParagrssi pasien mBfbémbe
is provided between the tube section and the chassis, and is in

cont act sfdthiahecoueedr te rexihdler ént itdle suktheetvf ofhehaubeowert isemrae
a portion between the el ectrode and the power source connection

sect i on.COofHE&figre selggdonpr oljddetippal he, elredheopeephnteintgntion, the
di scharge tube is switched on is dissipated to the chassis via the
heat di ssigfatiics lpertien méshseqlemioyidesl benpacadthe aulberddgurat izomd
wi t hout havi ng any heat dissipation nenber, this configuration can
further thewerhdswi g engoed at sir en ofohhactolwdebt thpobuérirstilmgumfetreatial
vicinity of the power source connection section. Based on the above,
decr easesuntdure ghtt negss tidiat destdaused by partiiner éatecen témpelattrede
of the col dest spot can be prevented. Note that conditions where "the
power satcdcehe ganent soursechbnag citd oexgpesteibt 0 (The retficticdeh @it phreduced
chassis" include a condition where at |east a part of the power
R00051$30086= sduteeodenn@dilicorntisectii oohasgexpaped its0 dher chdsi de ok
t he chassis. [0007] In the above configuration, the power source
connect idDins sigeddean By tdhecl digs8i Pl wial | t¥e OheR@Ved i SOUSLE SRChicABSr .
each of which is attached to each of two ends of the tube section in
an axi alcdHdeRfldri f herseebmpiRedPeves SO LouLNEE L ihSACHRA ng any
provi ded on at | east one of the two ends of the tube section may "be

exposed Heoytt ResQubatd8naferdier CRASSI Sonf POOBLL The dirsehar gertiuig MeYe

include a plurality of discharge tubes that is arranged in parallel

Wi th eaghfher i tre teRass Ses@Ndpl e £ SEhag oen t 1B s ]
first dischargé:tubes gnd secoﬁa digcha?ge tu%%s. ég%ﬁ Sg%bﬁjggﬁggghe

connect 5@&6%&&%@0%@&%%&0%&3 ] of ghlgf ioﬁsfthgit aggi@% ed.%u%afse

my be ) ecte fromone en assis Itn aw ction o

the chasg %r%@ﬂtﬁé@%sfﬁaﬁ%é I&%.u%% S%gearﬁ)fitr{g}%a%%a%ﬁi é?rpggg‘u%?%‘%rf the

source connecrti on sectl on provi anot her end of econ

di scharge tuyb b roLe % f anot.her_.end of f{. chassi.s . inQ

he v e T CR6 B R Ehe e Lol AR i s Phel e HESE (e
power source connection section is exposed to the outside of the

chassis” include a condition where at least a part of the power
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&R00051SBONSG  source connection sections of the first di scharge tube

group that are provided on one ends of the discharge tubes ofgéh
{frgspagsc

first discharge tube group may project fromone end of the ch
a wdth direction of the chassis and may be exposed to the outside of

t he Chas§&§rcg%n&%‘&rio%oé’é@’@i&9@@?&%&%@%%tti,kﬁénéugfsih@%ﬁ%ﬁ@%assis )
di scharge tube group that are provided on anther ends of the

discharggO@@bfs of the %ﬁ&?ﬂ%ﬁ%ﬁ%ﬂ;ﬁﬁﬁ?flretﬂ&ﬁﬂp pr.0j,e5t f%ﬁqgfe

anot her end of the chassis in the ction and aré expose

th t s IS, 1 i
ncl ude & R1UraTTry SoF I BenAToe TUReect i PErar eRacd 1 RISFanayree
nol i ' .

W th each, ot ot g «chaes) S a9d-EAEN POUELSEYT %, GANNSE O one

section © e disc ubes na romone €n

the chassiscidha i dth direstion ol e chasgiscand imY besxposed. Lo

t he outsi t hé chassi'’s. er, I'scharge HFY
i ncl ud I lit f. disch t ubes that i i
S R e Bl A SRR O AT e P BN S PRLE of

of only the discharge, tube arranged in m ddl e portjon of the ,
Chassi & T an3 rgeHEh (I TP B0 e 1% AHEGES Hedhe Ry S5d s
exposed e outside of .the chassis. In a case ere the discharge
t ubes ar L8%¢$]%nged iTg‘epaFiélsF AIEPt h-'EAR h WMher NSEHESni AdIRM Yot titoh &
the chassjs in the arrangenent directiaon, of the_ discharge tubes tends
to have P gHERTI® dfRsat WSt RFRaPAEIchRsRFEa L Fpbridtof 2GR qtdier in
particularly effective to keep the tenperatures of the col dest spots
by exposHiy AReE SHdue PReotRe LTI SnbSechrEnsn ¢ huddd i e fdsgdarge

tubes arranged in the nmiddle portion. Note that G200051SBONSG
tubes and second discharge tubes. Each power source connection

section provided on one end of the first discharge tube may be
projected from one end of the chassis in a width direction of the
chassis and exposed to the outside of the chassis. Each power
source connecticn section provided on another end of the second
discharge tube may be projected from another end of the chassis
in the width direction of the chassis and exposed to the outside
of the chassis. The first discharge tubes and the second discharge
tubes may be alternately arranged in parallel with each other.
[0009] Further, the discharge tube may include a plurality
of discharge tubes that is arranged in parallel with each other
in the chassis, and the discharge tubes may include a plurality
of discharge tube groups each including at least two adjacent
discharge tubes. The discharge tube groups may include a first
discharge tube group and a second discharge tube group and the
first discharge tube group and the second discharge tube group

are alternately arranged in parallel with each other. The power
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a condition where the discharge tubes are arranged in the mddle

portion of the chassis in the arrangenent direction of the di
tubes inplies a condition where anot her discharge tubes are a&&@ﬁé%@wg}
on either sides of the discharge tubes arranged in the mddle

portion. s$@Pd2]ddidieriore8ehtobnkNer ROMEE 1 SQUIEE:s GONNRCHILPR §E6LH AU
provi ded on the two ends of the discharge tube may be exposed to the

outsi de of-tphe.chassi en [PR13nds shapad éggéﬂir&bsgﬂﬂég-o&ogﬁggfirst

Further, the tube section nmay be substantially Further, the

sect | on ABYcDer SUPRIANII ALY ) thelje Jche LibERECEha00s MBiYe Rhdhsis in

meandering shape. As an exanpl’e of "t he neandering shape, signoi

shape ”ngiﬁaéﬂ BE?EE@ESH'of the chassis and may be exposed to the outside
of the chassis. The power source connection sections of the second
discharge tube group that are provided on anther ends of the
discharge tubes of the second discharge tube group may project
from another end of the chassis in the width direction and are
exposed to the outside of the chassis.
[0010] Further, the discharge tube may include a plurality
of discharge tubes that is arranged in parallel with each other
in the chassis, and each power source connection section of each
of the discharge tubes may project from one end of the chassis
inawidthdirection of the chassis andmay be exposed to the outside
of the chassis.
[0011] Further, the discharge tube may include a plurality
of discharge tubes that is arranged in parallel with each other
in the chassis. The power source connection section of only the
discharge tube arranged in a middle portion of the chassis in an
arrangement direction of the discharge tubes a may be exposed to
the outside of the chassis. In a case where the discharge tubes
are arranged in parallel with each other, the middle portion of
the chassis in the arrangement direction of the discharge tubes
tends to have highest temperature within the chassis. Therefore,
it is particularly effective to keep the temperatures of the
coldest spots by exposing the power source connection sections

in the discharge tubes arranged in the middle portion. Note that

-5-



[ 0016] Further, the chassis may have a cutout that penetrates a wall
section of the chassis. The cutout may be provided as a tube

attachnment section to receive the tube section therethrough. 0805} gBYS6
di ssi pati on nenber may be provi ded between the tube section and an

edge of 4 heriloln wAldhrchRBNG1 8EnhPgetubSe S @G aRrhRbedt g Eﬁ@cMﬂddle

enabl es the power source connection Section to be exposed to the

out si de 0f £ hen CR@SSiI%: Eﬂssgygoqtn By i RGHUAE Aeh?! edff@étiérhf BEMBY, ¢

by cutting out a part of the wall section of the chassis and has a

sur r oundj Ng-iedge. t%'%%saiﬁﬁf.f_‘egraog_}éﬁdkltggt he é %‘h%'%%e‘%ydfé'f:ﬁéPg %‘BE{PG%

mar gi nal portion of the wall section o assis. The cutou

h th

tgvgeagg%;ﬁ%@&&ggﬁgékha&gg@ﬁs@%}@% ﬁ%kﬁg? 95 SECERE g dar

f th T. t out be f d d |1 ti

gf Ehg &gﬁ$ sec ﬁ%;%tﬁﬁecgh235|gay[0818fggg chgsglglngyahavze; on
t t t t ch is. Th .

Cut out mhgobE B?OC?BF@&t%era vEbn Sh AR SBFEB 00 T GEEPbe kg ons

t ub t th The heat di ti nmb

b pr ovi Y MG bESh CORo 1 B0 GBct ] Ot S A8k CBPRLHEY Ga GLiEos<a o

the outside of the chassis.

[0013] Further, the tube section may be substantially
L-shaped.
[0014] Further, the tube section may be substantially
U-shaped.
[0015] Further, the tube section may be a meandering shape.

As an example of the meandering shape, sigmoid shape may be
illustrated.

Ig01e] Further, the chassis may have a cutout that penetrates
a wall section of the chassis. The cutout may be provided as a
tube attachment section to receive the tube section therethrough.
The heat dissipation member may be provided between the tube
section and an edge of the cutout. Attachment of the tube section
into the cutout enables the power source connection section to
be exposed to the outside of the chassis. The cutout may include
a hole that is formed by cutting out a part of the wall section
of the chassis and has a surrounding edge, and also a groove-like
hole formed by cutting out a marginal portion of the wall section
of the chassis. The cutout may have any form as long as it

penetrates the wall of the chassis so as to be communicable between
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[ 0019] Furt her, the heat dissipation nenber may have a fitting groove
configured to fit to the edge of the cutout. The fitting groo j
fitted to the edge of the cutout. This configuration increasezélé%f)élsziSBOWSG
contacting area between the chassis and the heat dissipation nmenber

and accetgsai®sifeaindi 68LPaht 90dér oM the beaksgdsssipation menber to
the chassis. [0020] Further, the heat dissipation nmenber nmay have a

tube i F‘Sfﬂjéiﬁﬁ hQ' € ﬁH@Eu@%G%%&&%‘"e Fﬂ&%ﬂé@aindd %S_id%%@ailflns@%@,%h bP the
the axial direction of the tube Ssection. The tube section is inserted

through Lhe tubejhsesti gn.hgle-Wth this configuration, nost of the
circunferential portions of the tube section can be surrounded by the

heat di spdpa] on Member onlbe, €ontARLLRG, BLEABELIREDHIE LIRS S5 U
and the heat dissipation renber 1's thereby i ncreased. I'S
I A e : ¢ th . .
i 551 pati it ASRSAPT RG0LET SRAT beo e I DS BA] Gy g e @ tube
d h di ssi i on : t ti b
Sur " QU B blin. AL CLRSLEYL 90 MR e Luhe seotl arL SR e e
CUL L0 Sl ULl IR Shal BOLLLO, olal G NPRL HLSL BRI en e
the tube section.. Wth this configuration, the tube section can be
att ached™% et%@ecnttju% TSt i D g%o[%g 1 tHetdirection crossing the

xi al i ion of th i on.
axial d {&%ﬁéf 0 %u%t %Bs s@ﬁé eat dissipation member may have a

fitting groove configured to fit to the edge of the cutout. The
fitting groove 1is fitted to the edge of the cutout. This
configuration increases the contacting area between the chassis
and the heat dissipation member and accelerates heat dissipation
from the heat dissipation member to the chassis.

[0020] Further, the heat dissipation member may have a tube
insertion hole that penetrates the heat dissipation member in the
axial direction of the tube section. The tube section is inserted
through the tube insertion hole. With this configuration, most
of the circumferenitial portions of the tube section can be
surrounded by the heat dissipation member. The contacting area
between the tube section and the heat dissipationmember is thereby
increased. This accelerates heat dissipation from the tube
section to the heat dissipation member. Additionally, because
the tube section is surrounded by the heat dissipation member,
the tube section can be protected.

[0021] Further, the tube insertion hole may be formed by

cutting out an outer marginal portion of the heat dissipation
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[ 0022] Furt her, the heat dissipation nmenber may be made of silicone
rubber. The heat dissipation nenber may be made of silicone r&%@@ﬁs&w&}
that is elastically deformable. This inproves sealing ability en

t he heat dissipation nenber and the tube section and accel erates heat

di ssi pathenbéf ot Hedi vbet 566t doRsd Dnd hendeati A S$i padd bn nebete tube
[ 0023] Further, a hot cathode tube may be used as the di scharge tube.

Thi s achigyesohi gheri ty | ghi seson liGR24lkhwnt, hefhe a tegkd £atihnsle tHhe pe
may be used as the discharge tube. This extends the life of the

di schar gg t sbge@nd dhem M8e iih LM iloh gkl 4 e dl[rgg%§]3He<¥f®séfng the
order to solve the above problem a display device of the present

InventlOQxi§lC@§£@@$§6ﬁZ§§ Bye i Nehyding: 1 Hg, above described lighting
device, and a display panel configured to provi de di splay by using

light frpgm dﬁi‘F i ghtp g EvT ¢8e hQQ26LEULEREE: of hifli e FLY SR mAANY s

may be used as an
silicone rubber. The heat dissipation member may be made of

silicone rubber that is elastically deformable. This improves
sealing ability between the heat dissipation member and the tube
section and accelerates heat dissipation from the tube section
to the heat dissipation member.

[0023] Further, a hot cathode tube may be used as the
discharge tube. This achieves higher brightness.

[0024] Further, a cold cathode tube may be used as the
discharge tube. This extends the life of the discharge tube and
dimming is easily carried out.

[0025] Next, in order to solve the above problem, a display
device of the present invention is characterized by including the
above described lighting device, and a display panel configured
to provide display by using light from the lighting device.
[0026] Further, a liquid crystal panel may be used as an
example of the display panel. This type of display device may
be applicable, as a liquid crystal display device, to various uses
such as a television or a desktop of a personal computer. In
particular, the display device is preferably used for a large
screen.

[0027] Next, in order to solve the above problem, a television

receiver of the present invention is characterized by including
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exanpl e of the display panel. This type of display device nay be

applicable, as a liquid crystal display device, to various us
as a television or a desktop of a personal conputer. In partigﬁp&ﬂgﬂmSG
the display device is preferably used for a |large screen. [0027] Next,

in orderth® sLLveE abgpggpvgepigglen1 a television receiver of the
present invention is characterized by including G00051SBONSG t he

above di sphay) devi cenddHAZR]RAMAHAGRAUS EfIRC U1 Rfedthed nvention
Accordlng to the present invention, it is nmade possible to provide: a

| ighting devi cg-Gondi gynef che prevent ﬁ{x}&fﬂt‘éf@ﬁs thekephqbroMsible to

decreasing due to tenperature; and a display deVice and a television

ﬁ\% Klgsplt:(g'@{déj.se at h& dH9MHd NGed8uL C&onBRGER JIESGR BILOMLOF it ness

thereof from decreasing due to temperature; and a display device

and a television receiver that use the lighting device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029] Fig. 1 is an exploded perspective view showing a
schematic configuration of a television receiver according to
Embodiment 1 of the present invention.

Fig. 2 is an exploded perspective view showing a schematic
configuration of a liquid crystal display device included in the
television receiver of Fig. 1.

Fig. 3 1s a cross-sectional view showing a sectional
configuration of the liquid crystal display device of Fig. 2, taken
along a direction parallel to the short sides thereof.

Fig. 4 1s a cross-sectional view showing a sectional
configuration of the liquid crystal display device of Fig. 2, taken
along a directionrparallel to the long sides thereof.

FIG. 5 is an enlarged view showing an aspect in which a heat
dissipation member has been attached to a hot cathode tube.

Fig. 6 is a schematic view showing an aspect in which the
hot cathode tube is being attached to a chassis in Embodiment 1.

Fig. 7 is a schematic view showing an aspect in which the
hot cathode tube has been attached to the chassis in Embodiment

1.



[0029]Fig. 1 is an expl oded perspective view showing a schematic
configuration of a television receiver according to Enbodi nen

the present invention. Fig. 2 is an expl oded perspecti@%’%ﬁg‘?ﬁ‘mSG
showi ng a schematic configuration of a liquid crystal display device
included in thedelevisShofrdi®e nsii rel8tibns betweehl the bditness
cross-sectional view show ng a sectional configuration of the I'iquid
crystal gisphayndevigendie F@ve Zandaked ahongne dimgstion.parallel to
the short sides thereof. ~ Fig. 4 is a cross-sectional view

showi ng a sectygnaly ¢antiGuidd o of bhenblaHh o Taidts dhSBhf¥n a hot

device of Fig. taken along a direction parallel to the |long si

thereOf'cathode.gﬁﬂé %%L§eﬁ§%e€{@£3ﬁgdvé wésgﬁﬁggﬁ%?f% 8&i$@h¥mé9h

a heat dissipation ne een attached to at hode t ube.

A s

tube is being 0 a chassisin
ooSceTLARCHS POTAN 08 4T REREELCL-M o U ob GO GR LR RS
Embodiment 3.
Fig. 11 is a schematic view showing the configuration of
a backlight unit according to Embodiment 4.
Fig. 12 is a schematic view showing the configuration of

a backlight unit according to Embodiment 5.

Fig. 13 is a schemetic view showing the configuration of

8]

backlight unit according to Embodiment 6.
Fig. 14 is a schematic view showing the configuration of

backlight unit according to Embodiment 7.

W

Fig. 15 is a schematic view showing the configuration of

backlight unit according to Embodiment 8.

ot}

Fig. 16 is a schematic view showing the configuration of
a backlight unit according to Embodiment 9.

Fig. 17 is a cross-sectional view showing an aspect in which
only ferrules on one end of a hot cathode tube is exposed to the
outside of the chassis.

Fig. 18 is a cross-secticnal view showing an aspect in which
a glass tube of a hot cathode tube is L-shaped.

Fig. 19 is a schematic view showing an aspect in which a

glass tube of a hot cathode tube is U-shaped.
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&00051SBONSG Fig. 8 is a graph show ng rel ati ons between the
brightness of the hot cathode tube and the ambient tenperaturg,,,qisispomsc
Fig. 9 is a schematic view show ng an aspect in which a hot cathodée
tube is being attached to a chassis in Enbodi nent 2. Fig. 10

is a cross-secti onapEST henbit | COK i EARBHONG Ut hedconfvrur e on of a
liquid crystal display device according to Enbodi nent 3. Fi g.

11 is a sgheopti c viawsdiowdig: tihe configuration of a backlight unit
according to Enbodi nment 4. Fig. 12 is a schematic view show ng

the confi gur atibPfmentbackbf ghheUpkrbsageon diveatti enEAROdid®RMi ed with
Fig. 13 is a schematic view show ng the configuration of a backlight

unit accpseh pendd ERDQdigEeNnt] 6o 8.  riflst1yl4 drfe acSRREHRELEI¥hEWE 2
showi ng the configuration of a backlight uni't according fto Enbodi nent

7. tefi@isdon R SNCR L e YEE MM §NOWiRG (e r6aRkh A L1 0P vite

backl i ght unit according to Enbodi nent "B.
10 is described. Fig. 1 is an exploded perspective view showing
a schematic configuration of the television receiver TV according
to this embodiment; Fig. 2 is an exploded perspective view showing
a schematic configuration of the liquid crystal display device
included in the television receiver of Fig. 1; Fig. 3 is a
cross-sectional view showing a sectional configuration of the
liquid crystal display device of Fig. 2, taken along a direction
parallel to the short sides thereof; andFig. 4 is a cross—sectional
view showing a sectional configuration of the liquid crystal
display device of Fig. 2, taken along a direction parallel to the
long sides thereof. Note that this description assumes that the
X-axis direction represents a direction parailel to the long sides
of the chassis, and that the Y-axis direction represents a
direction parallel to the short sides of the chassis.
[00313] As shown in FIG. 1, the television receilver TV
according to this embodiment is configured by including the liquid
crystal display device 10, two front and back cabinets Ca and Cb,
a power source P, a tuner T and a stand S, the cabinets Ca and
Cb sandwiching and thus housing the liguid crystal display device
10. The cabinet Ca has an opening Cal through which to expose

a display surface 11A of the liquid crystal panel 11. The liquid

crystal display device 10 (display device) has a horizontally-long
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Fig. 16 is a schematic view showi ng the configuration of a backlight
unit according to Enbodi nent 9. Fig. 17 is a cross-sec

Vi ew show ng gn aspect in which only ferrgles on one end of a&%@@ﬂ%&w&;
cat hode tube is exposed to the outside of the chassis. Fig. 18
is a crosgusestshanal (¥éeyasholt NghabeadSRea twhdl avih & hoa sgldass at e dfup
a hot cathode tube is L-shaped. Fig. 19 is a schematic view
showi ng @naespedts ighoWi ch arigt ass, turies ofi uidtesaithodel sy device
U-shaped. G200051SBONSG BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

[ 0030] <EnhodidBiMesla backlighbadi gem d afi ghie iy 88@RLel NVRALERN & San
described with reference to Figs. 1 to 8 Firstly, the configuration

of a telgyishon recgiyeoued NEdiang i dulihadkgserYshahe i 50! ay fevics,
10 is described. Fig. 1 is an expl oded ‘perspective view show ng a

schenat i ¢, conf i gy ?%f&gi@iné hei 481 8Y118) Al 186 Male TV A QAL IBUL LG ght

t hi s enbodi ment; Fig. I's an expl oded perspective view show ng a

hormt i : . p! Of . ol oy devi g6, |
schemat | :99.’12!.9%%'P&@Id%ﬁﬂﬁ“?ﬁsé?é? agévf'ééﬁoais c‘?é(ﬁffgnhf‘&{i%qle&

in the television receiver IS a cross-sectrona

. howi ti . : h e Cal. di sol
devi co o Pr b S g od T B A L Eupp AP T SR
thereof;b gg&Fi?.?éégfhg.fgﬂ§§-sect|onal vi ew showi ng a sectiona

configuration © |qU|l crystal display device of Fig. 2, taken

alona, 2 lgert on pRallehiboytigglong, s des e obl pl¥ie il
perall ol 0 LDE 19005188 OF e ERSBRLS 00 LP 1S 188 S0 20,
ChaSSIS'are described. The liquid crystal panel 11 (a display panel) has
a configuration obtained by joining together a pair of glass
substrates with a predetermined gap therebetween and enclosing
liquid crystal between the two glass substrates. Provided on one
of the glass substrates are switching components (e.g., TFTs) each
connected to a source line and a gate line that intersect at right
angles, pixel electrodes connected to the switching components,
an alignment film, and the like. Provided on the other glass
substrate are a color filter, on which color sections each being
of R (red), G (green), B (blue) or the like are arranged in a
predetermined array, a counter electrode, an alignment f£ilm, and
the like. Note that, as shown in FIG. 3, polarizing plates lla
and 11lb are arranged on the outer sides of the two substrates.
[0033] As shown in Fig. 2, the backlight unit 12 includes:
a chassis 14, which has an opening 14b in one side thereof having

a light exiting surface (one side thereof facing the liquid crystal

panel 11) and has a substantially boxlike shape; a group of optical
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[ 0031] As shown in FIG 1, the television receiver TV according to

this enbodinment is configured by including the Iiquid crystal %J&ggﬁéﬂ}
device 10, two front and back cabinets Ca and Ch, a power soufte

tuner T and a stand S, the cabinets Ca and Cb sandw chi ng and thus

housi ng hégpbiguisd (arystabst phlay deviss éoleﬂf@lfﬁblo&e&p@ﬁcgassrﬁébts
openi ng Cal through whi ch to expose a display surface 11A of the

liquid cgystal, panehheklecthentl &Hf?u%i‘sﬁﬁét@'ﬁp'aﬁ)ﬁ deyi € Cﬁ&@d crystal

(di spl ay device)” has a horizontally-long -11- &00051SBONSG squar e
shape (r r Qﬂﬂﬂyéfﬁk F%HH t

shoarn fnﬁf%éﬁgﬁ? ?1 M‘?%%?%ngar%%{ar%% splay devi ce 01 nﬂqou%iekg Cgf tife
backl | ghtpy dé‘éi 12 { Bnbl SLADG APULER) - ML 3%5? pbd@hq one
sour ce, ? crystal pane f splay ane provr

d'splay by i g, L] Gty om e Backliont Uit 12 The 110w d Syl

di spl ay s configured suc t hese cdr are

i ntegrall Suppo ted via fra Like e el .13 an Irk

&gOSﬁ]h§?¥t t%§ {th i:c @staﬁ tﬁFFdE? gnd ghg Egrghonﬁgrldféeije
ich constitute u ystal _dis ev. are_descrj be

The |1 qui e crybat™ raﬂn A ofeied el B S bl o o gl o o

obt ai ned 0i ni ng _t her a pair gl ass sub rat wWth.a

P eqet of MG gap CHS: Sher abgad nafeﬁﬁrogrﬁasrrq R

the two gl ass sub trates Provr ed_on one_of the Iass sub ra

SW t chi @ &fnﬁ’dr?éfﬁaéfg(ee ybe TF’r“g‘)lCE‘a&ﬁ 2ohhelt e¥P T % Hift ir.@ ‘1;

a gate line that intersect at right angles, pixel electrodes

connect 1t tor?é’esr\/\nefléihﬁﬁ@t%:Bﬁﬁo‘h%rFt}ée &Iartﬁ‘ﬁﬁlﬁnFu]P?l - & thi‘Pélsed

| i ke. Provided on the other glass substrate are a color filter,

whi ch cdtvphewstivhid %eadh e hg st Ayt & Fﬁfaejérﬁld%oébU&%)Ch@rSSls

the like are arranged in a predeterm ned array, a counter el ectrode,

an al i grinfenith f4 | T asid athedtadd.e Ndte thifatshogd sHelas ithemeat 3 the hot

pol ari zing plates ha and |l b are arranged on the outer sides of the

two subsigtdiede typ03d] iAsashanacin FEgondy eme helfclkdaigmdautinber2 with

includes: a chassis 14, which has an opening 14b in one side thereof

havi ng ahe glenaogki drngcmphab@e( ervd adi darehgionf theragftdwrdding dith

crystal panel 11) and has a substantially boxli ke shape; a group of

opticala{glrection parallel to the long sides of the chassis 14. The
hot cathode tube 17 is attached to the chassis 14 via heat
dissipation members 50 and opposite ends (ferrules 17b) of the
hot cathode tube 17 project from the chassis 14 and are exposed
to the outside thereof as shown in Fig. 4. This configuration
will be described in detail below. Further, in the inside of the
chassis 14, support pins 20 to support the optical members 15 from
the back side (one side facing the hot cathode tube 17) thereof
are provided. Note that, in the backlight unit 12, one side from
the hot cathode tube 17 that faces the optical members 15 is the
light exiting side.

[0035] The chassis 14 is made of metal. As shown in Figs.

3 and 4, the chassis 14 is composed of: a bottom panel 1l4a having

13-



&200051SBONSG nenbers 15 (a diffuser plate 30, and a plurality of
optical sheets 31 arranged between the diffuser plate 30 and @%8 SBOWSG
liquid crystal panel 11) arranged in a nmanner covering the op |%E

14b of the chassis 14; and frames 16 each arranged al ong a

COFFeSpOQdeStQHEuQQrtBﬁab@”gnsbdﬁiaﬁfvﬁ@% chassird1lba R SURRAFdH L
a long-side edge section of the d|ffuser plate 30 wth the | ong-side

edge sec wﬁﬁﬂ] if
[ 0034] I%ét %§?ﬁ2¥ﬂeggg'?ﬁ5 chassi s 1Eﬂ§§bﬁd%%%g$%5 tdﬁigﬁgé%aéf the

di schar gg ¢ u Qfﬁ‘%p tnhel Eﬁa' S éé&—hﬁe é)i" %1@1@‘1ﬁ?8!:g§55151%5e%iﬁr}' iEHg

end sectli ons ot cat ode tu ouse shown

[N g, SRRLIAL PR b G L gAY e @{%s&gﬁ%& 2e5! bgax%T éro%ctrh%

peralle e shor des % ereof’,
arranged h t ub h ng
(the aX|a?ﬁ%rreé%r€r§ %here %g?&eﬁﬁgi t id@?%% |on araf% EaCh

the | ong he chassi s 14. The t. cat e s atta hed
Lo the cPRctrs Sl TS LR ARTIng] Gre et & 50 Tediadf et
(ferrules 17 of the hot t hode tu 7 proj ect fron1t cha i 14
bnd ar e SHTEEM 1 THe SUESTHRS A Hor 6L ShohiE | s < el ach o
configuratio be described in detail bhelow Furt

nsi de dfit wﬂolﬁ%fis%t% TG T t?&%&&péﬁlc{% St Lal 1y
menbers 15 fromthe back side (one side facing the hot_cathode tube
17) therddfo & & pRavrRdRRY %‘E@%a&n the FRESHAARM BRF2LAEE 42 thghdong
side fromthe hot cathode tube 17 that faces _the optical nenbers 15

i s the I$4HiS exPtS Rl FOO35PTh [CHASSIIO1ES (Idade drrmecalin Ade
shown in Figs. 3 and 4, the chassis 14 is conposed of: a bottonlignel
l4a haw?iﬁ)erlSSM@G@@SPgBG}‘EG Botded apytirar SHEPE a1 PN Yi 8

and fol ded outer margi nal sections 2la and 21b standing up fromthe

respect idel sl iges- ofccieeBaclom phAebeaah. 1 Shéde feparst be nitdy shecess
is used in formng the chassis 14 into a shallow, substantially
boxl i ke Khapéd blpenlwgetacr\ﬁauidteﬁeaﬂwn@rwhdedénsmdenﬁa@f ngE athexlainghte
exiting face). Each of the folded outer marginal sections 2la is
f ol ded igwwsvh ad @ ehidsein the direction parallel to the short
si des. Each of the fol ded outer marginal sections 21b is fol ded
subst ant(®l34] i nt o &adhshapehanido bsie 2nds? i covdieiny rect icon pacdlilogls od
the long sides. As shown in Fig. 3, fixing holes 14c are fornmed in
t he upperhssuptaczshoade thubef dI dedimedees £ mangihealicseesiopstiZd bplpyarance
drilling. Accordingly, the bezel 13, the frames 16, the chassis 14
and t he di kkdiaheis niteigrel layndpr ayi deslviby mPans df hdorn exagrrel nactrews
or the I|ike.

substantially boxlike shape extending in the direction parallel

to the short sides of the chassis 14. As shown in Fig. 4, each
of the holders 19 has, on the front surface, a stepped surface
by which the optical members 15 or the liquid crystal panel 11
may be placed on different steps. The holders 19 are arranged
in a state partially overlapping with the folded outer marginal
sections 21la extending in the direction parallel to the short sides
of the chassis 14. The holders 19 thereby constitute, together
with the folded outer marginal sections Zla, sidewalls of the

backlight unit 12. Insertion pins 24 are provided on and project
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[ 0036] Each of the holders 19 covering the end sections of the hot

cat hode tube 17 is nmade of synthetic resin, the appearance of ]

is white, and, as shown in Fig. 2, has a |long and narrow, G%B&ﬁEmWSG
substantially boxlike shape extending in the direction parallel to

the shortrshdes efcdheraasebsddds 1AStEAOWR ddt fkFo e £8Ghe@imdNfinal
hol ders 19 has, on the front surface, a stepped surface by which the

optical gSEAbesss1P19rcthendicnids syt alypanel pddvimys be Ripcefh At ion
different steps. The holders 19 are arranged in a state partially

over | appiRgrii thet Re1fal-ded ouler JErginal secthonsndla:exyandiing ithe
the direction parallel to the short sides of the chassis 14. The

hol der s f@sépt?{&l?%ﬁ@%gl' gg\%\gﬁtéag?ﬁ?ﬁ;ﬁé@a%%%%}ﬁ ﬁo%e%egfg{*f'&ﬁed on the

mar gi nal sections 2la, si S 0 t unit sertion

P 24 SR AN AR en R SEOLESh olf s, OA0RLPSNERC oM. or cne

sections o) e chassis 14, which provides a configuration where
t he holdgﬁégﬁbgaig'attached to the chassis 14 with the insertion pins

24 inser dﬂs' to inserti ol es 25 foroed.on the u r surfaces of
Che TorabaBstley rareinefledRife &Rehe 25730 dEtRRe oR Bl SR g Y hal
reflection sheet, 23 i s ranged. on .an j nternal urface. (on sur f ace
ou mol RE SIS uatraad sy §551 87 Hhhfb ot kB DP LR bt om
chassis 14. T@g ref tion sheet. 23 i s made_of syntheti sin,
e e Bt e o ERELaRASBES 1 FP rhd Bk el BELE P9 M inage of
down aloqglthe i nternal surface of tEe bottgn1p%geL 14a of _the )
chassi s IR H Gt al AStMent 7 r By L 8oL PRg NENd NOnE&CRAIL 8 flagit
As shown in Fig. 3, the |long-side edges of the reflection sheet 23
st and upfeifnleac‘}ﬁd‘rﬁ%r WY drS g“lfthOWBI Aeangutles hrgfral sectiache fhe
of the chassis 14 and are set in a state sandw ched between the
chassi s Bt &0y RQTEEJopHacé?f eSSBS i 41y &f Megniedh adfest gptirely
enables light emtted fromthe hot cathode tube 17 to be reflected
t oward tWWH%&Pe@%@%‘f@al@m{ﬁ%ﬂ Ad:SsHBQNN| I Filg.- 4; hee 1@@9‘@&Ide
menbers 15 have a
edges of the reflection sheet 23 stand up in a manner covering
the folded outer marginal sections 21b of the chassis 14 and are
set in a state sandwiched between the chassis 14 and the optical
members 15. This reflection sheet 23 enables light emitted from
the hot cathode tube 17 to be reflected toward the optical members
15.
[0038] As shown in Fig. 4, the optical members 15 have a
rectangular shape in a plan view similarly to the liquid crystal
panel 11 and the chassis 14. The optical members 15 is provided
between the liquid crystal panel 11 and the hot cathode tube 17,
and are composed of: the diffusion plate 30 placed in the back
side (one side facing the hot cathode tube 17; opposite to the

light exiting side) of the optical members 15; and optical sheets

31 arranged in the front side (one side facing the liquid crystal
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rectangul ar shape in a plan viewsinmlarly to the liquid crystal

panel 11 and the chassis 14. The optical nenbers 15 is provided
between the liquid crystal panel 11 and the hot cathode tube 42PO0S] ARPWSG
are conposed of: the diffusion plate 30 placed in the back side (one

si de fa e OptlC%IC%Eﬁgqeeﬁygﬁlﬁidxﬂﬂﬂo%!%%e%&'th@hé'@fff@%i%ﬁJﬂlate

si de) of t ers 15; a optlca sheets 31 arrange

the f I d

(R00051SEOHES sanel TR At ﬁ%ﬁ'%aeld?#kgdé%é%@ Rdr Boter g umber of
d'”“'%f’%% ?%ar%ﬁcei Ofﬁ'a%'uééggt ?{Y%ﬁ% t%f)aq:l %&%35 Lﬁas'tarfagce

nunber o arti C es Ina ansparen ase

substrate haV|nq%€ redeternln d hlcknes % de of re i@¥%s
use

mffu3|on prat e FYSH %9%%6a i ef%%ﬁ Fﬁgﬁ?tha. transmjton

t her et hr ough d has ctlng bili fl | i

that 15 BHTES eqOr Fom ?Peéfiaﬁ e %%hei%')%le? chReEhauAna ts
has a sh et-Ilke S ape havi ng a thlckne nner th t at of t
ittt ST LS AL L F ekl SR e hatd g et
d|foS|on sheet, a lens. s eet and a refl ection ty e polar|2|ng sheet
in ordert¥9im%Iad dist FRLFGR9FRPR BEF TUoSFIPrRE gHBﬁoH pi I @ tace !
configured to support the diffusion plate 30 fromthe back side, and
are madeSieyht heS @ sB&PR~ @fléire ékaﬁﬁl%avh%@ea o’?h%ﬁﬁ%ﬁc%ﬁ Bﬁ”ﬁa’cr@r e
overal | appearances aof the support pins 20 have a whitish color, such
as whi t £1athich Thes didanion Bliagit Pef | Bee arrelcal Hhrfin 3h 18 gormed
to 4, each of these support pins 20 is conposed of: a main bod .
secti on P0a FwrHA i@ 3| dLusian shgrt f o leishghart o @mrﬁaﬁactm
of the chassis 14; a support section 20b projecting frontward (toward
t he optiteate mlals)g f3lorrt hen na deholdsem dche ohl 2Dasiamdkate 30.
engagenent section 20c projecting backward (toward the bottom panel
14a of tH®OIhassis Ihe faumparie migish Hodyrsecondbhgrdad EO040pPhet the
engagi ng section 20c includes a pair of elastic engagenent pieces,

and car rdigsfusieorf pietticod Oof rhol diedpadie sswgporndpane 2Gaae tdf sespdet:-ic
to the chassis 14 by being engaged with a hol e perineter on the back
si de of mawiatt ddlvrentxhobéelddnadée erohotplvlycarbonate) . The overall

appearances of the support pins 20 have a whitish coclor, such as
white, which has excellent light reflectance. As shown in Figs.
2 to 4, each of these support pins 20 is composed of: a main body
section 20a forming a plate-like shape following the bottom panel
14a of the chassis 14; a support section 20b projecting frontward
(toward the optical member 15) from the main body section 20a;
and an engagement section 20c projecting backward {toward the
bottom panel 1l4a of the chassis 14) from the main body section
20a.

(0040] The engaging section 20c includes a pair of elastic
engagement pieces, and carries the function of holding the support
pin 20 with respect to the chassis 14 by being engaged with a hole

perimeter on the back side of an attachment hole 14d after both
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-16- &200051SBOWSG of the el astic engagenent pieces have been
inserted through the attachnent hole 14d provided in the chas§£§ 14,
The support section 20b as a whol e has a coni cal shape, and i 08Qa1 SROESG
a length that allows the rounded apex thereof to abut on (or cone

close to)r a urdiaas ;Qn eh@%g}%%faﬁt%%c%fs hBecdbEENS] 00 PLEY & B3 budie he

support nenbers 20b are thereby enabled to support the diffusion

p|ate:M%%ﬁégﬁééﬁﬁgﬁg¥éiggd gﬁ%ﬂ?%g | 7.8 Pﬁ@?%g%i?%ﬁéﬁgrdi%%%Si port

pl ate 30 usi on bends. ffusion ate

30,15 Tortmd by Athsngr sedln Dhand g ALedsberm bed AT ¢l 1engen

di f fusing par s tha use i nt 6 a“subst ant

of pol yetyteng oS e fTgn TR T n s s il | R SRR
Cubst antTh 19 TH 157 Rt &0 CRATE 118 BF Yot bt o 14 QRiEpeg e e
ral e Sl A A 2, LR A s SELENSE o 18 o
S A O b 2100 P SR K B
referred to as_a first surface 30a) facing%the hot cat hode tube 17,

and anothert&ut} e et af HeF 13 et 10 RS second surface 30b)

| ocat'ed on the side opposite to the _side having the first surface 30a
and faciff4he 1iquifdecrystBrsrmePlete T sideddimid oRY asdgmsg sedly
that, out of these surfaces, the first surface 30a is a |ight

ent eri NPl dE®e 8o PAFICER S e e Rdn Phe qﬂo’f’tftb?alt%d@wgb@lﬁ that
enters, whereas the second surface 30b is a light exiting surface

f r om whidH fusghi 1eRE tigtoamer stea Hiagulivdt Erpsparepakalise|gubsyyate made

[0042] Further, the light reflecting section 32, which forns
of synthetic resin (for example, made of polystyrene). Thus, the

light transmittance and the light reflectance of the diffusion
plate 30 as a whole are made substantially uniform. Note that
it is preferable to set specific values of the light transmittance
and the light reflectance of the base substrate (excluding a Light
reflecting section 32 to be described later) of the diffusionplate
30 to around 70% and around 30%, respectively. Thediffusionplate
30 has a surface (hereinafter referred to as a first surface 30a)
facing the hot cathode tube 17, and another surface {(hereinafter
referred to as a second surface 30b} located on the side opposite
tc the side having the first surface 30a and facing the liquid
crystal panel 11. This description assumes that, out of these
surfaces, the first surface 30a is a light entering surface to
which the light from the hot cathode tube 17 enters, whereas the
second surface 30b is a light exiting surface from which light

exits toward the liquid crystal panel 11.
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a dotted pattern assunming a white color, is fornmed on the first

surface 30a constituting the light-entering surface in the di&%ﬂ&ﬁ WSG
plate 30. The light reflecting section 32 is formed, for exanple, %&
arranging a plurality of dots 32a in a zigzag manner (in a zigzag

alignmentgoim a st agugrekTaaAer)ighihecphiclinhys &kt dodh 232aneakEorms
having a circular shape in a plan view. The dot pattern constituting

the I'ight J&i{&etYNG SBLIEHQIMA] & WiFRAcoh 8l , eXaNBbene@Yo W& Y first
printed on the surface of the diffusion plate éO with paste

cont ai Ni figr £z Bt Blo 0XEGEs t SChEEAG Py | DYgnt Dént e RGT R ANdi hh& ne
| i ke are suitable as neans for t%e printing. [0043] The |ight

reflecti I | t:gel T dis. candd hav i f

of about @?\%\H%%%ﬁt%iﬁﬁer ?ﬁ%nﬁ Hetgili;e%g]eg%ébﬁ gﬁ?c?gh %%ti(flc%é o¥ ’
the diffusj e i - ' Ls:set e

30% Herio FRPREERE oY akkPReang WhIUrhd s ¥inft Sosb M AT £ B0 Bome
material ,. the rag Lght f t Vi i t hj
neasurengHﬁthaég?grglaﬁp%%ggfeiﬁﬁ{gﬁﬁl %%?dﬁggﬁg ’Ltﬁﬁ?%&%ﬁﬁ%fty of
measurenent dianmeter, f. at. 25.4 of . CM.3700d, manufact ured by Kon

Vi nol t & B hot 2 e e That SLVATIRS (Ohthe T oL F b | St andd oot
the light reflecting .section 32 itself is.set.to one obtajned

for mi ng HHE SO A HL IR B P g a5 AR PobUBY SHErSEh e D Tmed.
gl ass substrate and neasuring,. based on the gbove sur epent , neans,
the one it PAGERHSy MG LERGT T HHE T OPPCRT TGT8CH Bh B2 bt Hegrion plate
t her eon. %po4ﬁg The diffusion plate 30 is configured such, that, with
the dot FaFtérnPEthe HERIBNT RIFE3p&tidfe dBFEESPHT Bt Hinght) et
reflecting section 32 being varied, the light reflectance of the - 18
- GR00GHHIBARSG 30F sthas uk¥ S HINF the IANT st Mo de'd ubel A 1 -
the diffusion plate 30 is varied along the direction (the Y-axis
directioC%Hral | el The LhehEhertlacee’y saedtlarns 32t hesel f fimksicon fpioared
30 is configured such that, in the first surface 30a, the |ight

refl ect dicdieofe d igantt refdesitrareerir aberied ot ovlabcly 13 dhtghsguriden the
over | appi ng section DA) overlapping with the hot cathode tube 17 is

| ar ger tiarpiane Light n%ﬁl%@xmogft@ pgafifushenad nlfe 8P Fe3elf edhiigh
as a light source non-overlapping section DN) not overlapping with

t he hot icatseddétulferizzampie,t Abbuthdlti ghteref Itddtsasadootimeng fisest
surface 30a of the diffusion plate 30 is nade al nost invariable and
subst antdsalthe ddighdr medllenganhe dfreathomapartdl eltho averdagngfsildght
For the purpose of obtaining the above described distribution in

i ght refdfdctamwee t helaesavidghithen raspectrementotds BRacconnsthichi age
the light reflecting section 32 are determned so that: the areas of

t he dot ©32a.ned fdye usenbifab pavt (witke.a negautediaci iyl dnteet dotp cat Badd
tube 17, of the diffusion plate 30 in a direction parallel to the
short sirdgsof eM-e3f0 hnabea fhke urardesg Korliva Ef pastafCdie doiiord2aNecas
gradual | y decrease according to how far the respective dots 32a are
from t hercanta alalpay tforantet he gateas fafedehecdobs 3Ra lAghheraBskcting
mar gi nal part of the diffusion plate 30 in the direction parallel to
the shordecdides 3herandl £ags heet heo somé | e5taihadopherovridg, thBelight
areas of the dots 32a are determned so as to gradually decrease
accor di g ftieRAWd aecthenr espaat byverdohs A AL okr o the ot usatkhade

tube 17. [0045] The diffusion plate 30 having the above ‘descri bed

confi gurRld AR £NRP &5, | hohqesht t8d P e ir SANOARdADE LHe- L8e
surface having the light reflecting section 32 formed thereon.
[0044] The diffusion plate 30 is configured such that, with
the dot pattern (the areas of the respective dots 32a) of the light

reflecting section 32 being varied, the light reflectance of the
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&00051SBOWSG to: directly enter the first surface 30a of the

di ffusion plate 30, or indirectly enter the first surface 30a,af

being reflected by the reflection sheet 23, the holder 19, th@%O&ﬁgmmm
support pin 20 and the like; then transmt through the diffusion
plate 30f; and.s eI Labogr caXhl drvaid Ehenbhgul éheryshbal cpanslsdilsion
t hrough the optical sheets 31. Light directly entering fromthe hot
cat hode 1{npa€gco o] a i f A ghty in, -t |1 -
source O;\E/%?«F%p%? nggsgg%?gé %ﬁeﬁhi fgﬂ%oggrr}egggo% t(ﬁh%hg ﬁg{tl%gitlhfoeg!eglon)
tube 17 | i ur, ft i.ffusian : :
whi ch 1 1BRE et (0 PRORI he RoeeSat no tLbe 17 Saf oro ey by 1
quantity ight .in the Light ur overl appLn ti DA_j .
reIative?§£¥%#%%é%sg%%%ba#%%gtoﬁﬁhafﬁ?n%ﬁﬁgﬁli%ﬂ?fggﬁrggg” Aché 1ight
non-over| appi ng.section DN. Therefore. relatively.raisin he i ght
o ect aheblas CRES [4/0m DREH bRy CEETF o 1% (TPl Gt Souea moe
overl appin ectjon DA resu in reduction in ligh hat _enters th
1Pt oo YE R BOLTE iy B ap Bt SaHRHR By bih (Ehnor oo ERPEE: P ard
returned,inﬁo t he inside of the chassis 14. %0%@5] On the ?%Penrgﬁpd,
in the 1% st258FFad@aB0atNg hel Pight SSd6FEE iEN-Bve? | BBPInd "EE& TG 1SN
not overlapping with the hot cathode tube 17 receives a little

quant i t yrOFCTTght B #2ct| 1 ERbnPPHECROTCRALKEdS 2PEBBI1 PECAAGT &) not
gquantity of' light therein is relatively smaller_than that in the

li ght sRifeelIRR¥IGppH Y Seethon dth rigiiR el 7 r eMNRGSV NPT SRS ildght
the light reflectance of the light reflecting section 32 in the |ight
sour ce nohtRErIEGHi My et o o telese 1305 dfsithicee did fpvedmm @late 30
entrance of light into the first surface 30a. At this tine, |ight

refl ect ef iR t HEMPPE| deverianee cAndspybsiapyiphéyl vghtoraf pdenonghe
section - 20 - &Q00051SBONSG 32 of the |ight source overl appi ng

sect i on S 9t gut dedatdet e Fhghiongbsit des norF-ovehe Mpines sset obde IDNNg
by the reflection sheet 23 and the like (a ray Li of Fig. 3), which
suppl engmiss ablwwegdaatitihedfdisghtbuherriim 1Thhs rekeéscitanpesdsilid areas
secure a sufficient quantity of light that enters the light source
non- overdfappiegrsepeconveONdot804ZAscaresit 1 onedth@bolve, Lébhhgired lieled ing
refl ectance of the diffusion plate 30 in the direction parallel to

t he shordesiides Ifakes detposdsnkedesbothato Obtasneas conftilgurdadti=o2a in
havi ng the hot cathode tube 17 arranged only in the central part in

t he diredtd arerparal lpedrit,o it.ke shkonarsi desciand the $maotchenodke tube 17,

di stribution in brightness of illumnating light fromthe diffusion
pl ate 3®mAxhe whdmsiaid dluise mEkds ot qdessitilon faradhiedve ca tsrpehb rt
distribution in illum nation brightness of the backlight unit 12 as a

whol e. Noted Rdfercds mB@NBet @heonditeen; t beel dodds ref 1106 arRass 32a can
anot her nethod may be used in which, while the areas of the

respect igiey 1S B 2R afe ke alclcahtiingf LBChbRIE sLCth O eFbeite vielgcGUaba

to each other, intervals between the dots 32a are varied. [0048] Next,

the confiQuratinORnef cbhe rhat pgathodgdt HRE dFeas of the dots 32a in the
most marginal part of the diffusion plate 30 in the direction
parallel to the sheort sides thereof can be the smallest. In cother
words, the areas of the dots 32a are determined so as to gradually
decrease according to how far the respective dots 32a are from
the hot cathode tube 17.

[0045] The diffusion plate 30 having the above described

configuration enables light emitted from the hot cathode tube 17
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and a structure for attachnent of the hot cathode tube 17 to the
chassis 14 are described. As shown in Figs. 3 and 4, the hot ?ﬁ@ﬁg@ SG
tube 17 as a whole has a tubul ar shape (a linear shape), and i 4
a hollow glass tube 17a (a tube section), and the pair of ferrules

17b (p0“€6:SQPE&@tP@QQ@@éEQﬂu§%ﬁ&%Q”§hr%EE@”g@Q 9P 99t hyend SeS ISt e
of the glass tube 17a. Mercury, rare gas and the like are enclosed in

the gl as??} ‘él%ejfﬁgf‘rfﬂ@l?eﬁn&%%éﬁ?ﬁ?@?%t@iff&@é 3b8 SRR 81 hY Ad¥8 ected

i nner wa surface ereo the -21- &Q00051SBONSG respecti ve
ferrules.l7h, . fil .S 1 | ect rode anged i nsi e.gla
t ube 17}%%%5%52%?23%%%9‘3&?h%% tl(?% E‘)é%gr%'ia] ?9{ gceﬂé;u%tugﬁogi&a 9%1(;@ and
si ze of ca e A e C o] out~er
di anet er{ﬁ;(lgzﬁe]?%?brE@)%gnﬁ%?l%gégut&goﬁ#}% 01?1%? hgﬂggﬁggggt ﬁ% get étge', aerllrgd
is set t for.exanpl.e,. about n_.[,0049 h in Eig.
catout A0S ETRE T AR P Renarriost Ph s PAGEE 1 Dbyl the
chassis) that constitu the.fol ded outer rgi.nal _sectjon la an
both st o1 f PR ot 1 PRE (T Ty RS e S8t FOR gt hode
X-axis directi.on) thereof. As shown in Fig. 7, the cutout 40 has a
Ot oove- | TS SABESGHTEPnEAT () 1E00E RE- b0 fr i i s bhe s Drptor Smece
sidewal | 22 fromthe front side (the side facing the light exitin
sur f ace, OBFT P UPpETC SR i B Ph7?YeaﬁapﬁeHé?PaF}é% 1o i Reg [Lups
(sidewal ]_section). in the direction parallel to the Ion% si des._ The
hot cat hbbiént bR fi7 StsSthrsareetPa RF dutfh It hé ueaPraur 1 8 afdtF P aghed id
the cutouts 40 via the heat dissipation nmenbers 50 with the_cutouts
40. ThatliEt teeltirduisomotae el P 0GR BRI tHEBe 1dt CAERFNnihEECEYO SIS
Both of the ferrules 17b of the hot cathode tube 17 project fromthe
chassi s QBN A igdsed ™t §hehbéioht sFaere? HRr LIRS erhinblgh is
the cutouts 40. Note that, as shown in FIG 4, both of the ferrules
17b are IRlEEd ey t RArORo #F orftomRr dshckocabhdkt sircathrd Bohihd source
protected. [0050] Each of the heat dissipation nenbers 50 is arranged
bet ween rPcorreasiparrRing st bin the. ciheue fogeand ctlisd 1vetl yec aeicdact Gbe
17 and di ssipates heat fromthe hot cathode tube 17 toward the
chassi s 1ightThe fleat: adicesp fathon imbirtbee £ 56ct sneaesrec ofon 3@r iexamplléght
silicone rubber. As shown in FIG 7, the heat dissipation -22-

source overlapping section DA results in reduction in light that

enters the first surface 30a, whereby a large quantity of light
is reflected and returned into the inside of the chassis 14.

[0046] On the other hand, in the first surface 30a, the 1light
source non-overlapping section DN not overlapping with the hot
cathode tube 17 receives a little quantity of light directly from
the hot cathode tube 17, and the guantity of light therein is
relatively smaller than that in the light source overlapping
section DA. Therefore, relatively lowering the light reflectance
of the 1light reflecting section 32 in the 1light source
non-overlapping section DN makes it possible to promote entrance
of 1light into the first surface 30a. At this time, light reflected

into the inside of the chassis 14 by the light reflecting section
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&200051SBONSG nenber 50 has an annul ar shape having a tube insertion
hole 51 forned inside, and is elastically deformable in the dj I
direction thereof. Wiile the inner dianmeter of the tube i nseréq%gﬁstlgé(ﬁm
hole 51 is set substantially equal to or slightly smaller than the

outer digmetercof 1hengl aseridbe drapy Hassi dibey L7 AAUNE to the
inserted through the tube insertion hole 51 in the axial direction of

the gl asfi(%}("f)‘tﬁes e > nzngz}’%:sl'dbd:llbn% sBethifns DﬁnB?dch@nfe ion s}‘beeet

confi gurat ere: s tube 17a is inserted through the tu

i nser {1 o5 ol e S @Anga bilg, §90e¢ ek T N e e0h iAo UhiARe, Ry

t he heat dissipation i dntact w e outer

Cor T oSpOri TS Bn Sl T o, FPESrERPES 70 S he FBr o BEC TV it Theme

correspondl ng ones o anent s es’1

axial direction (t X-,axi irection) .of .t.he hot cathode tube .17, .
[ 0051] No?%arﬁ%:éw ?a%tjh%h ab%}/ae con e|rgsurta}18| olnl,g'Efl e %ee g Oé‘lsswtetfble‘:‘ipffang
i's insertedti nt o &he tube insertion hole 51 in a case where the inner
di amet er>of 1Hé Ylbe insertion hole 51 is set slightly smaller than

t he oute i ter of the gl ass, tube 17 the tube insertion hol e

b aset ol SO B or e Mo Rt 082 SHOG 6o ChARE TP RCC e HRt LT STt e
enl arged,, This, nakes it possible to further tighten cont.act _between
the out et TIPERR it a1V dar £8e9dFerheCy BREC L tbe 4T 2P iSte&s
circunferential surface of the heat dissipation nenber 50, and to
furt her #HEFT ilttatp@%ledib?ﬁhpéf)i BHtFFBn?t‘FI%“%}%%%a?h% hErgi R thfe hot
heat di ssi pation nmenber 50. [0052] The outer dianeter A2 of the heat,
di ssi patq'i‘ﬁbq{%@rﬁéllbeﬁﬂ iasr]%aé?ﬁgetﬂf eaL¥rin k&% aeWr82h DAL o Nt Hee GitrSEt 148
inthe Y-axis - 23 - direction.Afitting groove 52 extending all

over thégarallel to the short sides and to smoothen the distribution in

brightness of illuminating light from the diffusion plate 30 as
awhole, and thusmakes it possible to achieve a smooth distribution
in illumination brightness of the backlight unit 12 as a whole.
Note that, as means to condition the light reflectance, another
method may be used in which, while the areas of the respective
dots 32a of the light reflecting section 32 are set equal to each
other, intervals between the dots 32a are wvaried.

[0048] Next, the configuration of the hot cathode tube 17
and a structure for attachment of the hot cathode tube 17 to the
chassis 14 are described. As shown in Figs. 3 and 4, the hot
cathode tube 17 as a whole has a tubular shape (a linear shape),
and includes a hollow glass tube 17a (a tube section), and the
pair of ferrules 17b (power source connection sections) arranged
on both end sections of the glass tube 17a. Mercury, rare gas
and the like are enclosed in the glass tube 17a and a fluorescence

material is applied to the inner wall surface thereof. To the
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circunference of the heat dissipation nenber 50 is concavely provided
on the outward surface (the circunferential surface) thereof |n the
dianetric direction thereof. A groove width of the fitting grg%@@ﬂg%mSG
is set slightly smaller than (or substantially equal to) the

t hi ckneSfe%Eeéngé' d¢evabh 22,1 ANd theaddiddd ng gr qog%&%o'd%s%“@ébﬁ%ééa

fit inwt ge 41 of tHe cutout 40 According to the above

descr i beg conl i ahisQL BBEN 94 10 Jepidilesy 17Roacecprol ool el and

exposed to the out a35|s _ I SSipa

epeci 11 carTyouthe FoMhAG et e o i 5‘? IS dibf L Spdarae as
t hode tub 175 (th I 17 0053 ket t h d

fitﬁeer%éé%t%af.vetqiﬂp%ﬁ%e TBBFCERE Hote otione Thbe 170804 FHAT of

fil t 17d .a h ket t

26 (a poni a0t Ga)RPHa: CRES it HauSEG f%é%ﬁﬁ%ﬁ%”&é??% %ﬁia%m
d f tt | 14 th h 4. h d

of ‘the' bﬁﬁfﬁ"‘ﬁ?ﬁg 175 A SRoBvan B b ComRttod 0588t FORTRR eIy o

correspondln one of the filaments 17d and the inverter board 26 to

each ot iR ff JowER 1L sSSTUPhPTR R (0t AB2RSBE S¢at Aot 144 &R

the inverter board 26 and the inverter board 26 is enabled to contral
a tube cfj?]rcé‘?ﬁ Q)%ﬂ%mar%i"é}a} S@thﬁt“r%géa( PHGb‘])F]@h%:I'%%]SSQ%t%)e chassis
[ 0054] Next , grocedﬂre for attachnment of the hot cathode tube 17 to
the chaski dmahpslepettpeeaal migcigiomn) (the heax &g pbkie el peatthereot .

di ssi pation nenbers 50 are attached to both ends - 24 -
&000519BDaBewn in Fig. 7, the cutout 40 has a groove-like shape obtained

by cutting out a marginal section of the sidewall 22 from the front
side (the side facing the light exiting surface, or the upper side
in Fig. 7), and penetrates the sidewall 22 (sidewall section) in
the direction parallel to the long sides. The hot cathode tube
17 is inseried through the cutout 40 and attached to the cutouts
4Q via the heat dissipation members 50 with the cutouts 40. That
is, the cutouts 40 are provided as tube attachment sections. Both
of the ferrules 17b of the hot cathode tube 17 project from the
chassis 14 and are exposed to the outside of the chassis 14 through
the cutouts 40. Note that, as shown in FIG. 4, both of the ferrules
17b are housed in the two front and back cabinets Ca and Cb and
protected.

[0050] Each of the heat dissipation members 50 is arranged
between a corresponding one of the cutout 40 and the hot cathode
tube 17 and dissipates heat from the hot cathode tube 17 toward
the chassis 14. The heat dissipation member 50 is made of, for

example, silicone rubber. As shcown in FIG. 7, the heat dissipation
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of the hot cathode tube 17. Specifically, the hot cathode tube 17 is
inserted into the tube insertion holes 51 of the respective h

di ssi pation nenbers 50, whereby each of the heat dissipation ﬁ%ﬁ%%P%MSG
50 is attached on the outer circunferential surface of the glass tube

17a. Thembeptrdisshpationmeiber shps mievigded hegiaeandhe di lrgments
17d and the ferrule 17b. Consequently, the outer circunferenti al

surface grhde Dﬁélﬁéthﬁﬁé EHb%l%ZtQQQlHQedb&%%ha%ﬁ%cﬁ%f%M%“dfﬁmetrlc
surface of each of the heat dissipation menbers 50 are I n contact

Wi th eacly é@@%%ny?lpe'}’eo@s sﬁﬁ%e'%{#r@ne@ HeeLstCtte ?t Ealhsertion

d|$5|pat|on menbers 50 are inserted fromt ont si e open
?:??Iﬁ; groovess'%%S %é)]%9%%%ﬁ%ctl%&s‘§§?139%3|pat| nﬁ%ber f%ﬁ?zﬁﬁgn
he of aSeh T b 7 A0 'fé"é%e%ﬁ? R I T A i Sy

of “the- graciTibEe §7§%§r B ?fﬁgree %ﬁ'ﬂé?&%@%ﬂ&gieed Ththes o§t %@&eal

of the chassis. 14 n 0055 Nex the op

offect COLETHetrIngh (HE MOt Tt hORE i P Shpghe da ohiEn fne this
backlight unit 12 of this enbodi nent, are descrlb d. First of, all

when dei TG ST flesseppq? TG A3 PRSEF( ef DodHd o PP g for
cat hode tube 17 ectrijci y i S dlschar ed fr n1the fllanents 17d o

t he hot Jc%?t%‘b%dtﬁg’éoﬁ dditint )T hsPae Pﬁésglf’algs Fbeth?a, e
el ectrons, collide with nercury encl osed therein, and, as a result,
mercury qg%ﬁ#%%waw]%‘ﬁ?%lotfr 5¢8l ef F%?sh%ﬁ% Heth idadd orrpsEk e
ultraviolet rays activate the fluorescence materi al applled to - 25 -
G200051 SBOASG ¥t wall il Sl e ot e ugifesentisd srefamfercdbyhe
visible light is emtted. [0056] As nentioned above, during Ilghtln%
of the Hot2TathdiRe Y72 Rasifecm (redd ST [GPRE NP IS QIS Pha the
and around the glass tube 17a rise due to heat generation

(parti cuiidranentiedt’ Ganst st fromashd T [iandmes arZ@)l g nejed ionnd toe
current passage. Since this enbodi nent uses a configuration where the
f err ul est-1appl pfditecthiotlc arthodee thite aatrde exposed’ 1 0 t he out si de of
the chassis 14, heat dissipation fromthe ferrules 17b is
facilitat®hlwher ebyogpotsat i ha tokdestve pors)i auratt ilvavewhbs flowvgdiass
tenperatures inside the glass tube 17a cone to exist in the

vi ci ni t ieofl tchd ff dnradasedl Ant olhdreforhe, itnee rtampe hatler €4 dfn Bhease
col dest spots during lighting are lower than in a configuration where
t he ferniese tHe armndwusemné st def t hiee chalssi $nddruwhbohhoétabis ikeakt
therein. Further, in this enbodi nent, each of the heat dissipation
menber s HA gret Ipr ewiaddd bethwaenheheugkasdi snbeet 7af aititke tdia schasties 174,
and is in contact with the outer circunferential surface of the glass
tube 17amt tabpoiridarn hei weee the lfbdtdment] vlddfands titeaf®iradei diyBuch
Therefore, heat transferred fromthe filanent 17d to the ferrule 17b
is partitdty tHessiipateatt a Hheghassienlf-gd@ t heikeakkdisssicpabiseible
menber 50. Consequently, it is possible to decrease the tenperature

of the Wifitdhd Nt ofRLEnWeLAS ack RRSIMdOD that ohscgl esebuh®er@nend].
of the glass tube 17a in the axial direction thereof than the

fil aments b Ad)cOb s tthe &Fﬁéé”t%bgihé Bgidend E%n%'raéﬁréd%ﬁ’ﬁeﬂgﬁtlﬁ%%@f‘a&e

the above, it is possible to prevent rise in tenperature of
col dest osfpghe' F?éég%fgﬁp@ﬂ%% Pn%ﬁ’i%e}7§0, and to further facilitate heat

dissipation from the glass tube 17a to the heat dissipatiocn member
50.
[0052] The outer diameter AZ of the heat dissipation member

50 is set greater than a width Al of the cutout 40 in the Y-axis
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[ 0057] The tenperature of the col dest spot influences a vapor -26-
&00051SBONSG pressure of mercury enclosed in the glass tube 173

and, by extension, influences the brightness of the hot cat hote ?%B%OWSG
17. Specifically, as the vapor pressure of mercury rises as the

tenperaty{ g.of ihe colpdest t$RAL I 1388 vel NG2AMUALL QT nyl LLAVI QLRI I 3YR
rel eased fromthe nercury incréeasés, and the |i1ght enfssion

effici e”&%&&ﬁf&?&néé‘%?aﬁ%- e ! fkgt%sf%%%féfﬁlﬁ%‘:hﬁei’f 55“%5”%6&%&%&3;

rises as the tenperature of the col de er rises,

amount rg$£% iQAeEhE Xﬁtggkga§ﬁg§Q¥quQﬁﬂgXﬂﬂgﬂgh tn&ﬂ%ﬁ? J§%%é£ﬁ

a
nmercury around the foregoing nercury increases. e “anount
ul travi olel, fays, dhalo Nyt dhefLugrescence prletial deereases. and o
this decréase inpairs the |ng1 en ’ssion ef ficrency and 'decredses t e
brightness. That is, the hot t hode tube 17.h a characteristic
such tha%,ev\hgi}?tetjtr}% BriGhthe ? t h&r eﬁ?gi ssih%ﬁﬁjrﬁhe%?a eh (e (o
tenperature of the col dest t . is. ,a.certain tenperature (.appropriate
{empor atTH =R HEA BT GHAds EOReh E40He e Aha s ap i ToP oy pand e
col dest ot, becones ei ther higher or |qwer than this _appropriate
t enper atﬁftet.lrﬁquﬁ?é)r",e PRel e Ledrte Jit AR %b{]}a&thoéﬁo dglgs%g s the
the tenperature (anbient t,errperaturel) of a place in which the, hot
cat hode WA AY s PrEEEdLPHCERddUs aPPFE58F BT 08| OnE I bkt LPromiliag b
rel ati ons_between the ten%er ature (anbient tenperature) inside the
chassi s A% Hifd f8FE WSgHt/Re§$SoPTPRECHBE 8RENDERCS B AT putisgdeg of
a solid line_ (a) indicates the brid(g_ht ness of the hot cathode tube 17
in the cOHt ichac@tiSoh?oind Hile BRBEIH HEREPa DROR MR SRaple H: dontagt
line (b) indicates the brightness of the hot cathode tube 17 in the
conf i gurdtiloPdth i dfigarcidsad sexldnplime reTiies dddisaddti-véhe pple edges

41 of the cutouts 40) and the hot cathode tube 17 (the glass tube
17a).

[C053] Sockets 18 are attached to the respective ferrules
17b of the hot cathode tube 17 and the filaments 17d are connected
via the sockets 18 to an inverter board 26 (a power source) that
is attached to the outward surface (the back side) of the bottom
panel 14a of the chassis 14. 1In other words, each of the ferrules
17 is a power source connection section connecting a
corresponding one of the filaments 17d and the inverter board 26
to each other. Driving power is supplied to the hot cathode tube
17 from the inverter board 26 and the inverter board 26 is enabled
to control a tube current value, namely, brightness (the lighting
state).

[0054] Next, a procedure for attachment of the hot cathode
tube 17 to the chassis 14 is described. First of all, the

respective heat dissipation members 50 are attached to both ends
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&R00051SBONSG  exanpl e assunes a configuration not including the heat
di ssi pati on nenbers 50 while having the ferrules 17b of the h 0R1SEOWSG
cat hode tube 17 exposed to the outside of the chassis 14 thro@%ﬂ£iﬁ%
cutout 40. That is, a state of this exanple is such that none of the

heat di ssfpatd dbiRIaoG sk 1Nt er psedriandi 3, 9eRe tier &f0Nfode tube
exi sts, between each of the end sections (the vicinities of the

ferrul es; 4170 i?ifsetrtt}%dh%t,s%ﬁ@%%b%“?ﬁsé%tgeﬂ At Shassiscld r N Lt 1ve
that the brightness therein is represented in terns of relative
oF 1 ONt NeRgs ORLA NG NANKLRBRE! S NARS Y LRER WU aE O i dion

whi ch is neasure nder the condition tha ient tenperature Is

that ¢ he COATT Ut or - (4310 i 4 Grbbd i SHB i g > T
br i ght nesse LIANLE N8ugonf3.0u" GLONCLD) 10 ;1 b, POTRALALLYE: XS 11 e

under the'¢ i on he “amnbi én nperature 1S high

hi gher) .. This is .be se, i.n IS odi_nent .. proyision of the heat

i 561 pai PO FRhILIR Tag B el T HOE GAERGAE tabe (PR 1V, the
chassis 14 further facilitates heat dissjpation fromth iciniti

of the TRFTTT Gol FEHBEShRI AL R LBFEvBAT ST S Seraeurbe L fnd The
col dest spots fron1iPcreasin as éhe anhi ent tegpe ature rises. In,

t he coanrfg‘i‘ﬁ%t‘i"'Jo%C‘&ﬁl The bt 25 eI EABBP reRECRL RE BPEgREREs §458 1R 1on
hi ghest when th% anbi ent tenperature is _around 30C. Under a norpm

use envitIMRAT 90 AFRel EPBVESITOR! FREATLPTROT -t nERERNFET S0GMB 10 FIG.
(anmbi ent tenperature) inside the chassis 14 is about 30C Therefore,
the conf%gurlit iTGFRSIC LS herbodi ABAPAPI 60 BeBPERe PP ghes timsafiftchdeem
in the normal use environnent, and is preferable. [0060]According to
the preséift &xpddi nehde tHET ePPAResSidD Odf Fhe HBaSHtthodd)t ube he
are exposed fromthe chassis 14. Heat dissipation fromthe ferrules
17b is tereregiPqn@ing t aueguhnd 40 fndwehe fhEétiagparaaiass o4 Phe the
vicinities of the ferrules 17b during lighting of the hot cathode
tube 17.rCurseguentliaat dissspaits ot hembelrgesP spot St thatwidvdahehdcle
| owest tenperatures inside the glass tube 17a cone to exist in the

vi ci ni t irsriofettdes f4k raf eshd At vl t4 BnalCloys eiauenitily , evhediohasts, tube
each of the heat dissipation nmenbers 50 is provided between the gl ass
t ube 17d&ndstdeteblasditx bothand tine cntoohtad® wiiat hheHeautddssipation
circunferential surface of the glass tube 17a at a portion between
the fil ammiierds’ dnadnchéhkeresbectiibe Therelesel 7heat lyertereatdsd dffr dime
the filanments 17d during lighting of the hot cathode tube 17 can be

di ssi patgih 40 thibve ¢Rassrs ddramnged hien heat adiesekpatedntoettbercaitside of
This lowers the tenperatures of the col dest spots set in the

vi ci ni tiwgs afhddweid erqules shdwmasircamquar ed, to a configurati on w thout
usi ng the heat dissipation nmenbers 50. This prevents the brightness
from decrogesdng dueNkgti, NEheagse H4t 1 @Rerdkdre cef obbeigetdasdn PR hot
[ 0061] Additionally, the cutouts 40 penetrating the sidewalls 22 of

the chassihdde angd armed 1 et ot S 4@ her @apavigthed uds tt ubeof this
attachnment sections configured to attach the glass tube 17a to the

cut out s oM it ridhes Q:_&é‘sdﬁllﬁedljaFEQBQt ba&t kng,t @h@%gﬁrtik}@énéjub%&ﬂe§ is

40. The glass tube 17a is attached in the cutouts 40 and accordingly

the ferrdiligs b fich @HROIBYLRetNBoYESPEC ST kb ShasH R d tube 17,
electricity is discharged from the filaments 17d of the hot cathode
tube 17. Consequently, inside the glass tube 17a, electrons
collide with mercury enclosed therein, and, as a result, mercury

is activated, whereby ultraviolet rays are radiated. These

ultraviolet rays activate the fluorescence material applied to
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[ 0062] Further, the respective heat dissipation nenbers 50 -29-
G200051SBONSG have the fitting grooves 52 configured to fit ié‘zo%&'h?]sowsc
the hole e edges 41 of the cutouts 40. The fitting grooves 52 are fit
in with the hole edges 41 of the cutouts 40, and this increases the
cont act i bige amree rheb WMeeureaete of thwegheat tdikssipal ivorerasbet sib0ednicdhht
the chassis 14 and facilitates heat dissipation fromthe heat

di ssi patignemitbbed. 50 to the chassis 14. This also fixes the heat

di ssi pati on nenbers 50 and the hot cathode tube 17 to the chassis 14

nore rel [absy) [ 0063Addhtienatlaboddiedheahgdiisgifiatd ea dmhhet caxthode
have the tube insertion holes 51 fornmed so as to penetrate the heat

di ssi pati@pe N"ENPefSmBOratutde Bxd Ale dnecdl L8 of uddiel T ags tukein &he
The gl ass tube 17a are thus inserted through the tube insertion holes

51, and qoees digh yL TRSE 88 e €3 MG SYRNLIA 1 or it futdie gl dnsue

tube 17a can be surrounded by the heat ssi pation nenbers 50.
cont act i figh &F £ He et LB& 19l Afh dUReq] & and { ik heatu LS5t RAld QY. .

menber 50 is thereby enlarged, and inproved heat dissipation

per for W@%?%%l%thﬁg%ﬁﬁggamgfﬁtd@s asbgﬁgjé(?gﬁ%g%‘gﬁ%ﬁ t%éaf Prules 17b

surrounde eat dissipation ne the glass tube 17a’is

prot et ode -HI0p4) BUELRG . Ll b, ILD3LIoR, holees o AL e 4 phIRd S

cutting out outer marginal portions o

20, i 2 £ BeLLom S10951 ngh (e ale din el 0, 0T EhE: 91 8254 U0 LR

Wth this ‘contigura ass tube s attac e tube

| nsert o, ol 02;8% 18008 oA Skl PRaRROBRL NG N AXhaL- dLnesl i ofe
the glass tube 17a come to exist in the vicinities of the ferrules
17b. Therefore, the temperatures of the coldest spots during
lighting are lower than in a configuration where the ferrules 17b
are housed inside the chassis 14 which retains heat therein.
Further, in this embodiment, each of the heat dissipation members
50 is provideq between the glass tube 17a and the chassis 14 and
is in contact with the outer circumferential surface of the glass
tube 17a at a portion between the filament 17d and the ferrule
17b. Therefore, heat transferred from the filament 17d to the
ferrule 17b is partially dissipated to the chassis 14 via the heat
dissipation member 50. Consequently, it is possible to decrease
the temperature of the vicinity (in other words, a position that
is closer to an end of the glass tube 17a in the axial direction
thereof than the filament 17d) of the ferrule 17b inside the glass
tube 17a. Based on the above, it is possible to prevent rise in

temperature of the coldest spot inside the glass tube 17a.

[0057] The temperature of the coldest spot influences a vapor
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[ 0065] Furt her, each of the heat dissipation nenbers SO is made of
silicone rubber. The heat dissipation nenber 50 i s nade - 30-
&00051SBONSG  of silicone rubber that is elastically defornagp8¢ﬂ§mﬁm
this inproves sealing ability between the heat dissipation nmenber 50

and the %£@§§u£éb6f1§%ﬁﬁﬂiﬁf%%éi6§§&Siﬂe%hemQ?§é¥“{&EbfEQH1tB%d, by
gl ass tube 17a to the heat "di ssipation nenber 50. [0066]Furtﬁer, t he

hot cat hode.t 4P, 175 agr2 fi-3ghanggstypen Mk Ehifode tube 17.
B
i gher bri ght 0

configurati on, ness Is achieved. [0067]<E I ment 2>

Emboali @%e%ﬁiscéeigg%ﬂ g8enthd NygOb L o rEEsQEéCUfb]SPeaﬁ’%]de]g\{ reference 9,

Fig. 9 di ment, the configurations o di ssipation

from t hosmBrt ERgE S b, CORERE AACHIEY, SRF hap e i Siiee
ot epest ey deard il TEehe R T kY el oA e TG B
g LR, A S PULL LR GRG0 LD B Gl M ROLE TR,
e A0 U0 eh PRl P Qe 0, LS BB B8 s
G oS E L TR SRRt

attached to the chassis 14. _ i
reabsorbed by mercury around the foregoing mercury increases.

Then, the amount of ultraviolet rays that hit the fluorescence
material decreases, and this decrease impairs the light emission
efficiency and decreases the brightness. That is, the hot cathode
tube 17 has a characteristic such that, while the brightness
thereof is the highest when the temperature of the coldest spot
is a certain temperature (appropriate temperature), the
brightness decreases as the temperature of the coldest spot
beccmes either higher or lower than this appropriate temperature.
Further, the temperature of the coldest spot rises as the
temperature (ambient temperature) of a place in which the hot
cathode tube 17 is placed increases.

[0058] Fig. 8 1is a graph showing relations between the
temperature {amblent temperature) inside the chassis 14 and the
brightness of the hot cathode tube 17. In FIG. 8, a solid line
(2) indicates the brightness of the hot cathode tube 17 in the
configuration of this embodiment. On the other hand, a dotted
line (b) indicates the brightness of the hot cathode tube 17 in

the configuration of a comparative example. This comparative
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[ 0068] The heat dissipation nmenber 150 has a tube insertion hole 151
formed inside. The tube insertion hole 151 is formed by cutt|§%0 OWSG
an outer marginal portion of the heat dissipation nenber 150 from ?’u
front side in a direction crossing the axial direction of the hot

cat hode éxdhepld asduanissa dioh€dbiued) iohhtot uheluasagtienhbatelildsli gt ion
conposed of a groove section 151A and a -31- &00051SBOWSG circul ar

secti on fd&dbetha0 GoMMeNheateg vhihfé PR EHOVE SECERBNNAD I st Hod% ditbe
A3 (a length in the Y-axis direction) of the groove section 151A is

set smal{ereipsded heo oti@roh dt &3t afhd hen i £athade-dufie the ARGt

the inner dianeter of the circular section 151B is set to a di aneter

substanti@l | yrigualst @ tie QUi di:ameleimdfe tihe hoth cafhodeddbe khe

Additionally, the heat di ssi pation nenber 150 is, as in the case of

Embodi med 1, o 1B Of 1 S GRS & UDDel s %@&éfpc%@cﬁt |47 |y flef amil & re

in a direction such that the wdth A3 of the groove section 151A

W dens (hotd ¢ i Ghiups i vRLdchn ELG: Ohe (0009 Note: 1At 1o e
& ouée’%‘% S HE e

t hi s enbodi nent, e deeper part | ower part

of the c 4 S n c' c r

correspofjné Eg%qtj‘%g s?ape % 2 {ﬁéé@%%)ér{%u ar '5120 |%r$h%5§ggstsﬁe eat Note

d|SS|pat| nber. configured_tgo have a.r ct ul a

Thie | ncr@%%er% a%ralr]g%%ntehrsogﬂﬁ rih chet Re et 1B L S I acive

heat di ssi i.on nenher. nd e 41 of. t cuto 140 .of th

chassi SSI?LAPq% 155 W alenaec " e%g ﬁ g?ﬁ ne\?\BrJdI% %eco Lci‘:trf’tgatcrtaJE M

area between t eat di ssi nb 150 SS 14) ~and

i mpr oves' Weat” Qbﬁgu&tsi 5}?%% cihlé'n‘ig{eﬁt %Eiil Qﬁﬁ{}?ﬁ&? %% %ES t%‘btlﬁélt

chassis 14. As a result at, di ssi atl on erfé) %g Wromthe hot
100701

cat hode t[‘?]‘?i‘éeliaitll%e the ‘?ccha silsS 1459 % the above

confi gur t on in thls enbodi nent, th
9 [aO 5&] Based on FIG.'S8, :I?t is found that the configuration

(a) of this embodiment shows higher brightness than the
configuration (b) of the comparative example under the condition
that the ambient temperature is high (20°C or higher). This is
because, in this embecdiment, provision of the heat dissipation
members 50 between the hot cathode tube 17 and the chassis 14
further facilitates heat dissipation from the vicinities of the
ferrules 17b, and further prevents the temperature of the coldest
spots from increasing as the ambient temperature rises. In the
configuration of the present embodiment, the brightness is the
highest when the ambient temperature is around 30°C. Under a
normal use environment of the television receiver TV, the
temperature {ambient temperature) inside the chassis 14 is about
30°C. Therefore, the configuration of this embodiment provides
the highest brightness in the normal use environment, and is

preferabkle.
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hot cat hode tube 17 (the glass tube 17a) is attached to the tube
insertion hole 151 of the heat dissipation menber 150 after tpeoh&agonse
di ssi pation nenber 150 is attached to the cutout 140 of the chassis

14. Specifically, if the glass tube 17a is inserted into -32-
G200051SBONGE] t he grioowerdsiany itont Hb bAelskam éhicodimeéet ) i Ger9uithel7b

i nner surface of the groove section 151A is pressed by the gl ass tube
17a and ef asié ¢altl yadabdensuba & dirceskpoBedutitoh Rate thaswidt D4 of Hde:
groove section 151A is expanded (both rightward and leftward in FIG

9). If thesgipssidnb®clyahestdrrihes 1msestatkidl P fhle 19reewel §e4toNs
151A and reaches the circular section 151B, the groove section 151A

el asti calbyeret thastbRpbhetorkgi bal tkake cahithe sWodt A3 .relhel 18 ASSH
tube 17a is thereby attached to the inside of the circular section

151B. Nogerih@tiidgmcihe sfatgethet thenghassupdber 17adssahianhed tioe

the inside of the circular section 151B, the circunferential portions

of the hotocathodecd besd GeXG8PEn R HARREELOAT IR +8nbb B Qrks ki de

contact with the inner circunferential surface of the circul ar

section @éé%lg[g%gzﬂtﬂaé?ﬁﬁ@io%n%o%xist in tgghﬂ%iolrfﬁ ek ggcttkllk'? f%'x%ﬁrgs

invention iIs ribe ith reference to Fig. I'n a l ght unit
212 (2 gt g eslal fya Wil crystalamhont &y e o 210, (2 poc
21715, tondh 25,20 RIS, LA, ) RB6, AL D8,k SRLNG0E, RUbE 3
e (i b satliode e 40 3 pumased; Lo e alde el 22 iy
R
o e B, B TERaTaeo e A A b Eri 23 e
GQOOOSl%%EME%%nts 17d during lighting of the hot cathode tube 17 can be
dissipated to the chassis 14 via the heat dissipation members 50.
This lowers the temperatures of the coldest spots set in the
vicinities of the ferrules 17b as compared to a configuration
without using the heat dissipation members 50. This prevents the
brightness from decreasing due to increase in temperature of the
coldest spot.
[G061] Additionally, the cutouts 40 penetrating the
sidewalls 22 of the chassis 14 are formed. The cutouts 40 are
provided as tube attachment sections configured to attach the
glass tube 17a to the cutouts 40 with the glass tube 17a penetrating
through the cutcuts 40. The glass tube 17a is attached in the
cutouts 40 and accordingly the ferrules 17b are exposed to the
outside of the chassis 14.

[C062] Further, the respective heat dissipation members 50
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and redundant description is not repeated here. [0072] A cold cat hode
tube 217 (a discharge tube) is housed with the | ongitudinal dirﬁction
thereof (the axial direction) matching with a direction paral@@ O}l gPowsG
the long sides of the chassis 214. The cold cathode tube 217 incl udes

a_hol | ovg, 4 {,ONngh&Nei PRYFOV BbE9Ss tade- Sl Byu Al & PRi¢ O plaftides e

220 enclosed in the innéer sides of both end sections 217b of the

gl ass tU%get, Q.41 I t&gqeeglt:ﬁ guﬁgbﬁo?lﬁ% %%%Qig{?agggo%g §§C£#§nﬁit in

217b on sides is ckward, and is U as a who

Mer cury, wifh %19@%0%" eEI .%sl Llﬁeo@rﬁ'feeggft%ﬁ i4@.,t Qﬁd%ﬁf? %%egggg the

and a fluorescence material is appli to the i'nner wa ace

Lher eof . . The, enfly sepllons, b, oL bhe (gL pssyLube, 28, arcoprovided, o
with lead téermnafs %ﬁ (‘power " source connection ST OnS 5%%né%5%§
to electy 22 nd jecting.to, the autside of. the glass tube
2170, (ST sﬁe%‘ﬁfsﬁ%?ﬁeﬂf fa?z;%llgi ol G Sr S B Wi e
section e_chassi s), u o] : .
correspocﬁﬁ%bp?El?lﬁér‘e (frsgé?ﬁogggeﬁ%s@fs_tlﬁe g&gﬁ g f%f?ﬁ the peat
backver G0 U T U1 THIPSEs SOk T e PO ughe HOPae BIRF HdvEongig chassis
dissipat%gn nmenbers, 250 nounted thereon. Each of the heat dissipation

menber s 250 W TR Ynsertion hole 251 formed in a manner
penetratjng the heat djssipation nmenber 250'in the frontward and
backwar dl 7¢2kt i on AFHICHAN Yirn tBEGheft) difsike tdras fegbpss Pie have
respective tube insertion holes 251 are configured so that the end
secti onstHPRA7RF IMe s RulRs Bil7£ormggl so @305 PSBOREE teayr Nise heat
inserted therethrough. Note that, the cutouts 40 and 140 in

Enbodi mehit S PP HfeRa hed dbotBeapsigi odveetiken hof g srlimse lHybe
cutting out marginal portions in the sidewalls 22 of the chassis 14
(a part lofathellh®l esagperrubs thea oarei deys tinsanesugihhoies 246 ¢lbe
this enbodi nrent are holes (surrounded by an edge) fornmed by cutting
out i nneémgsortian hoflashé lwakhdsectdoohingly eoshastithe2tdrcumferential

portion of the glass tube 17a can be surrounded by the heat
dissipation members 50. The contacting area between the glass
tube 17a and the heat dissipation memper 50 is thereby enlarged,
and improved heat dissipation performance is achieved. Further,
since the glass tube 17a is surrounded by the heat dissipation
members 50, the glass tube 17a is protected.

[0064] Further, the tube insertion holes 51 are formed by
cutting out outer marginal portions of the heat dissipation
members 50 in a direction crossing the axial direction of the glass
tube 17a. With this configuration, the glass tube 17a is attached
to the tube insertion holes 51 from the direction crossing the
axial direction cof the glass tube 17a.

[0065] Further, each of the heat dissipation members 50 is

made of silicone rubber. The heat dissipation member 50 is made
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[ 0074] Each of the heat dissipation nenbers 250 is arranged so that

the inner circunferential surface thereof may be in contact wt

outer circunferential surface of the cold cathode tube 217 arﬁQBMﬁg%mm
positi on between correspondi ng ones of the el ectrodes 220 and the

| ead terginaksgigdhe Hhishdesuhis 8 %1%@1@(%163}i@@f&ﬂﬁé@lé,heﬁgtea%is
e

termnals 221 are exposed to the outside of the chassis 214.

that eaclyof.4be Mirﬁ]%iﬁaﬁﬂf%e@%@%ﬁf %hg59ﬁ%gfd%%§%¢§%%%hlﬂé{nﬂé? 50

same configuration as e heat “di ssipation ne ment

Speci {1 cald¥end e ieat  dLseh pabl HTETRL 230,088 AN 00UL Abn SHARE:-ne

and has a fitting groove 252 forne over the circunference o

" wi th STHOT bt P o CUhe TRF cuthe T B 40 ARt ey eby e heat
ol oct ook DSBE of 1 ALHRACHRAGE FERAISe BRI T R e d P e
|20 erags s @24 La.uveria bavidh, 220 dppver spuisey) @ Lacisd e
driving P(SO(H]]E col d<'Em%50d'ime%0%g51SBQASG

Embodiment 2 of the present invention is described with
reference to Fig. 9. In this embodiment: the configurations of
a heat dissipation member and a through hole {(a tube attachment
section) are different from those of Embodiment 1. Parts
identical to those of Embodiment 1 are denoted by the same reference
signs, and redundant description 1is not repeated here. A
rectangular heat dissipation member 150 one size larger than a
cutout 140 is attached to the cutout 140. At a portion of the
outer circumference surface of the heat dissipation member 150
that faces an edge 141 of the cutout 140, a fitting groove 152
configured to £it in with a hole edge 141 of the cutout 140 is
concavely provided. The fitting groove is fit in with the edge
141 of the cutout 140 and accordingly the heat dissipation member
150 is attached to the chassis 14.

[0068] The heat dissipation member 150 has a tube insertion
hole 151 formed inside. The tube insertion hole 151 is formed
by cutting out an outer marginal pecrtion of the heat dissipation
member 150 from the front side in a direction crossing the axial
direction of the hot cathode tube 17 (Z-axis direction). The tube

insertion hole 151 is composed of a groove section 1512 and a
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cat hode tube 217 is nade controllable. Note that the outer dianeter
size of the cold cathode tube 217 is set small as conpared tocﬁﬁﬁﬂsmwsc
outer dianeter size (e.g., around 15.5 mm of the hot cathode tube 17
shown in Enbodinment 1, and set to, for exanple, about 4 nm Further,

t he chassiscldriseqriw dedl Mitthatd appmohipat222wiahdthdeycemnts alection
section (a portion along a direction parallel to the | ong sides of

t he chass3b35A214) watithh®e3 gleadenytbhei 2@ Ysagibppetedyi g) pEF 88e groove
sections thereof, whereby the cold cathode tube 217 can be held with
respect gocthenchessi ss 2ddt: $ROTH3A S ntidenbaek|diHile ti to 2 hdfhot
this enbodinment, the lead termnals 221 are exposed to the outside of
the chassishaddd, vl EBChrRf thieihaat: dissbpati on veaher s 280 isection
i nt erposed between a correspondi ng one of the through holes 240 and

the col di sag hedeet Woea 2L amethar 8fi9E€ant {al By ROFSIIOES (HR BheNeMidi8 or
tenperature of the coldest spot fromrising at" the tinme of having the

cold catfipde,d s ZhinvMd ¢hed 9. alduioi evep! decnrase di%sipaetrion

bri ght ness that acconpani es heating up of the col dest spot. Furth

this enhdj t a f a.i vy b of
the cold Cé?%ﬂd%“fﬁ%k f%gqgrg%%rg?ggtége%ﬁb%ﬁgmﬁggkf%?%%ﬂ%?ﬁfkgqubne

chassi's g}bﬁlbef%n%o%aéf%‘%ché‘%}flf'gei&k%%tﬂl%niwr rée%eti%@ld ﬁgﬁtv%lﬁé;@ the

217b project om si dewa S nmakes It possi to reduce

directi o par A ol ta 1o Tuada e Bl SHA L ERcd Sna

[ 0077] Fuy cat hode tube 217 is used as a &Q00051SBONSG
dischar;%§$§%%?§¥ﬁ}gﬂggté%hé the life of the light source and al so

di mm ng | rried aqut easily. .[0078] <Embodi.nent 4> nbodj nent
4 of t%ehﬁyggent in@gﬁFi%%aFg d%%%%ﬁ%eﬁ%%PgﬁmFQ%ér@&ggofghFE € ffeper
| na backlight uni.t 312 of , this, e di t, the s of a hot cat,hqde
Lube o T SFHRI G Rr TRbod RS RS ShEnE FHeunt TS ad p Satnk e 1115
Parts identical to thase of the above, enbodi nents are d noged by the

same ref S G s, S r SUEhTERP R GRe r F ot FBR ?Qaﬁﬁtogeﬁ §t Ed TRELEr
A hot cat hode tuhe 317 .in this enbodinent is a U shaped tube. A glass
tube 31ALHE FULE Fectith)Pgadt GISHRed 197 FPbst icdwiE FoRtdoswer: 5m

the front side of the chassis 14). . | _
have a rectangular shape.” This increases an area through which

the fitting groove 152 of the heat dissipation member 150 and the
edge 141 of the cutcout 140 of the chassis 14 £fit in with each other
(in other words, the contacting area between the heat dissipation
member 150 and the chassis 14) and improves heat conduction from
the heat dissipation member 150 to the chassis 14. As a result,
heatrdissipation performance from the hot cathode tube 17 to the
chassis 14 is improved.

[0070] With the above configuration in this embodiment, the
hot cathode tube 17 (the glass tube 17a) is attached to the tube
insertion hole 151 of the heat dissipation member 150 after the
heat dissipation member 150 is attached to the cutout 140 of the

chassis 14. Specifically, if the glass tube 17a is inserted into
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[0079] I n the sidewall 22 on one side (e.g., the right side of Fig.

11) of the chassis 14, which is one of the sidewalls 22 on bo j.de
in the X-axis direction thereof, the cutouts 40 are forned E%OgglgBO%SG
corresponding to both ends of the hot cathode tube 317. The

respect i ¥ge NG RRCELORS AT 5118 rbRSEHA Uke t317R raie a1 tahednte dfierace
respective cutouts 40 via the respective heat dissipation nenbers 50.

Both of fhe ferdul&s 157(4%@;?& he 1hoty scg;»fe%%%dt Eget?fy L85 LhREEDY7 5 ang

proj ected and exposed to the OUtSIéé the chassis %4. The operation
d eff ' i + ; i

and e e@#a@ﬁ%@%ﬁ%ﬁ g%éﬁggﬁr%ioﬁ% ggjelr%ﬁl%r[ UER ;E%Q AhE wildth' & +hE gt%%zee

i
in each of t o ment s, description there
is not r €. , S i Ei 9 ] f
t he glas§g?§%§g§%$§&%§y %%&%&Lﬁ%ﬁgbgge@fyﬁras%%%%fﬁgﬂgﬁgigggﬁI bﬁ)'
cat hode 31 th | t.ub {a_can be att.ached,to the chassi.
T4 only b o eREorPRa Ehabor e THE G TR L FRPovEs BErRLp Ty o
-37- <Enbodi nt 5> . nbodi ment f_t resent ,
vent | ohoTh TR T s the (srar it SarE ey 1oieg s ion
412 of this enbodinment, the sha of _a hot cathode tube_is different
fre o nobiia e Iy T e nd el el Cpert e S va g M.
t hose of the_above enggdinenbs are denoted by the, sane reference
signs, amtt PeagRdame ddechrs prRERPY L HAChhERIEE heFade #Thbhe Gtsodér
tube 417 in this enbodinent is a signoid tube, and the shape of a

gl ass t ubEBh FPa Sdfoitdadnape (@ smedidesr ithg ts Fdise)9 ias sa tibsgn 172

~view (in aviewfromthe front side of the chassis 14). [0081]In the
si dewal 11222bhaghedsitge t(he glnside pightesidie Bila gSeabjonf LpRB, the
chassis 14, which is one of the sidewalls 22 on opposite sides in the
X- axi s di¥reiniohreHerebPorthengtotinedrt satbpaed ey £ & SFEIvdH thegh tipper
one end of the hot cathode tube 417. The end section of the glass

t ube 417PLtsien tigeHeld + @ tife igututt g Widh Rdehdamedi ssinsamiewwential
menber 50. The ferrule 17b of the hot cathode tube 417 is thereby

proj ect exb iRt expbsdr tol thiel vutsteteiawt IhB chassis 14. The effects
obt ai ned by exposing the ferrule 17b are simlar to those in the
above deltiiled enmbod@mipentigiendesieri ption thereof is not repeated

here. It is only required that the glass tube 417a has a neandering
shape, not |i fntleed { netitte3 si GimbicdpgieaEen t Alrtveymiai ouel y ddderibed with
configuration may be such that the respective ferrules 17b at both
ends of ndite hehceatthodel ¢ ube0417Imay becdxpiosed toithe lQut(sd deigiitiheg
chassis. As conpared to a case where the glass tube 417a having a
strai ghtdesshape)i snused,i @uiy omg stoi: cal bpde v ubey 43 2nol udi ”fi $hRay
gl ass tube 417a having a neanderi ng shape occupies a greater
arrangenentiae¢aocd EmB8diment 3 herein described, & cold cathode

tube 217 is used as a discharge tube in place of the hot
cathode tube 17. In each of the above embodiments, an end
portion of the discharge tube (the hot cathode tube 17) is
exposed from the side wall 22 of the chassis 14 and thereby
exposing the power source connection section {(the ferrule
17b) to the outside of the chassis. In this embodiment, an
end portion of a discharge tube is projected from a bottem
panel of a chassis. Note that parts identical to those of

the above embodiments are denoted by the same reference signs,
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G200051SBONSG t he hot cat hode tube 417 in the chassis 14.

[ 0082] <Enmbodi nent 6> Enbodi ment 6 of the present inven&%ﬁn i
described with reference to Fig. 13. Parts identical to those O ROWSG
above enbodi nents are denoted by the sanme reference signs, and

redundantndesed i h9Rci 3N r{ gpedLEG hepge L ddier chassi s 14 of a
backlight unit 512 of this enbodinment, a plurality of (e.g., four)

hot cathoggrbybes 1h isoer angadoha RaiAl |2l 7wikh cachygther idhthe

Y-axis direction. The respective hot cathode tubes 17 are arranged in
i oot oo CaRE e e SRR T A TR R PR BRI of R s
thi ra hot-E5endee t Jia T3 il or s aRERse fdhete 13 AT 4 iR BES 3o
Forrules” 9B Rer ol CHrol L IAEL T ol Bre” STt RBUF, GRSt bd 1ICHge®

13) of th ' 4 in_the di ti t he X axi ' tion; th
w G i CBOT R pat &TPOF o ThE: Ping 1 1B LRE: dok 1% Thar & ¥R Ene”

hot cat hode tubes 17A, .the ferrules,17h at the one end project from
the 1 art L SFaSREAS 222000 TPGRSHT i THE ot A Thah o Sehes Sedbd: ahdd
fourth hot cathode_tubes 17 fromthe top_.in FIG_ 13 (second di scharge
t ubes 17%5CEF@“ékg&QéHOFbtPﬁeg%ﬁ?§iHBbeziﬂé'ch§§%F§erﬁlﬁF§htPﬁ@ 217a,
ferrules 17b thereof projecting fromthe other end (the'l eft side in

FIG 13)°3fthk HasdiS SEA T O A HY PeRR it pa A ¢ 811 ¢ Hahe Ragngward,

sides (the width directjon) thereof. That is, in the hot cathode
tubes 178:9the JephapPes B aat N ond!RAGYSIYo] AL S romF tded| Bhe like

si dewal | _
are enclosed in the glass tube 217a and a fluorescence

material is applied to the inner wall surface thereof. The
end sections 2Z17b of the glass tube 217a are provided with
lead terminals 221 (power source connection sections)
connected to electrodes 220 and projecting to the outside
of the glass tube 217a.

[0073] In a bottom panel 214a of a chassis 214 {(a bottom wall
section of the chassis), through holes 240 are formed at positions
corresponding to the end sections 217b of the glass tube 217a in
a manner penetrating the bottom panel 2i4da in the frontward and
backward direction. The respective through holes 240 have heat
dissipation members 250 mounted thereon. Each of the heat
dissipation members 250 has a tube insertion hole 251 formed in
a manner penetrating the heat dissipation member 250 in the
frontward and backward direction (vertically in FIG. 10) of the
chassis 14. The respective tube insertion holes 251 are

configured so that the end sections 217b of the glass tube 217a
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-39- &00051SBONSG 22 (22R). In this enbodi nent, the hot cathode
tubes 17A and the hot cathode tubes 17B are arranged alternat ggodi8powsc
the Y-axis direction. Note that a direction along which the hot

cat hode tubes 17 are arranged in parallel with each other is not
limted naythhe iYraxiteditheckitbmoughd t Ketdothaat hdde cuitbes s170 nayd bied 0
arranged in parallel with each other, for exanple, in the X-axis

di rect i ohn Hrbcal icese swheanel 2 he shati beat dtoskes tinkeasr dovearlel lax hahge df d fined
parallel with each other in the X-axis direction, it is only required

t hat t hebplove inendiomed giirdilhpdit echs dm ohetdielahdss 82 WF brecdrangeik
to, for exanple, the direction parallel to the short sides (the

Y-axis digedd it &t the chass spia. tb00BS] skpboge NENthe>through holes
Enbodi ment 7 of the present invention will be described with

referencegdp o FitthislemdfRierdtdentl aahek0 (EhesguliclinNgy aouige) formed
enbodi nents are denoted by the sane reference signs, and re undant

descri ptih@noiist N diePedrRd: @)%&Q:Lohnotfhgh@h@§§ﬂ.sséét9$n & Paod idlssis
unit 612 of this enbodinent, the plurality of (e.g., six) hot cathode

tubes 17,{s arranged in paraIIeI wi th each other in the Y-axis
direction. The respective hot cathode tubes 17 are arranged in

paral | el @@ﬂa e axrg e&%rgcft'eﬂe t}lﬂééﬁo‘cdfgé\ﬁ?a’%ﬁ { @e% S is

drrectron ition irections toward ch t

proj ect eaxar Ioggt% 2R tﬂ{%ﬁ%gﬁcglkeﬁlﬂ%f@n“ﬂg 1hghr%6§@@d@hé928%

17 (di scharge"tube groups) that are next to one anot he

| 0086) Sneg T hgally. 2 95oUP of, § en Ll 51, apdcs %@ndfé‘f’%uﬁﬁta@“%?%

17 from't topin are defi'ned |sc arge € “gr oup

(a first, g SGhar 08,1 Ube Qo A B50UP1%% (08 o position between

corresponding ones of the electrodes 220 and the lead
terminals 221. This results in a configuration where the
lead terminals 221 are exposed to the outside of the chassis
214. Note that each of the heat dissipation members 250 has
substantially the same configuration as the heat
dissipation member 50 of Embodiment 1. Specifically, the
heat dissipation member 250 has an annular shape, and has
a fitting groove 252 formed all over the circumference of
the outer circumferential surface thereof. The fitting
groove 252 is fit in with a hole edge 241 of the through
hole 240 and thereby the heat dissipation member 250 is
attached to the chassis 214.

[0075] The electrodes 220 of the cold cathode tube 217
are connected via the lead terminals 221 to inverter boards
226 {(power sources) attached to the outer side of the bottom

panel l4a of the chassis 14, whereby driving of the cold
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-40- (G200051SBONSG third and the fourth hot cathode tubes 17 from

the top in Fig. 14 are defined as a discharge tube group 617 m&§5lﬂmmm
second di scharge tube group). A group of the third and fourth ?

cat hode tubes 17 fromthe top in Fig. 14 are defined a discharge tube

group 614E+hard heipd st idl sGhed g4 ubs19ReMR) . Thecberhdkesnd78u9k r

the respective hot cathode tubes 17 (denoted by reference signs 17D

and 17F)40fmlhe discharge %HQec%rlQPS:aﬁt"i?Pdé”g %@ez@ﬁcﬂa@@tt%gll as

group 617F are exposed to the outsi the chassis 14 in a manner

proj ect '&ng'ar%l}? ted‘gﬁrfé h@uEéQhH:L%'m%q:éPdé:iQ?t }4), Jof t@%&ﬁésf555lﬁm

in the direction par to the Ion i dt i rection)

her eof o FODAT) Ot e ot her hand, e Legetles b gt e respert ve

hot cathode tubes a reference si 'e secon
14 n 8 nahnep o Dt %‘iﬁeﬁ?tép%ffﬁertZﬁﬁhﬁthh“ﬁs'?ff oF tea@?snf“a?fmf
W dth it Eari9n ther Bo SRBTt BRaPPT Y (HECT | Pté‘ecaff%’ﬁﬁaﬁ'g%% Eof (2
" the Eaxe%s Paati®n RO Thal BAYgriuh of (e 19k0o HereotoEhe
e hmSS b o B L SRS |2, PP eabls o8 Fachn
g A W i R IR L
Enbodlnent 8 of the present invention is descrlbed with reference to

Fig. 15. %@t%’lltd“en’{‘?%ﬁﬁctto thosReof N hbove Yenbodi ment s are

denot ed QX t he sane reference signs, and redundant -41-
[0076] Also in the backllght unit 212 of this embodiment,

the lead terminals 221 are exposed to the cutside of the
chassis 214, and each of the heat dissipation members 250
is interposed between a corresponding one of the through
holes 240 and the cold cathode tube 217. Therefore, it is
possible to prevent the temperature of the coldest spot from
rising at the time of having the cold cathode tube 217
switched on, and to prevent decrease in brightness that
accompanies heating up of the coldest spot. Further, this
embodiment uses a configuration where the end sections 217b
of the cold cathode tube 217 are projected on the back side
of the chassis 214. As compared to a configuration where
the end sections 217b project from sidewalls, this makes
it possible to reduce the iength of the backlight unit 212
in the planar direction thereof (a direction parallel to
the long sides or the short sides thereof).

[0077] Further, the cold cathode tube 217 is used as a
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&R00051SBONSG  description is not repeated here. In the chassis 14 of

a backlight unit 712 of this enbodinent, apluralityof (e.g., &ﬁ8¢ﬁ BOWSG
hot cat hode tubes 17 is arranged in parallel with each other 1 &
Y-axis direction. The hot cathode tubes 17 are arranged in parall el

to one anptbearyetbubde axiad didardd anse thereefs nate hi gh WddhANe and

X-axis. The ferrules 17b of the respective hot cathode tubes 17 are

exposed £Dsé hgipyishdes ofathe-ghagei saddiwith projecting fromone end
of the chassis 14 (in the right side of Fig. 15) in the direction

paral l el (@78 e | ong.5ides dfe 4 dth direction) thereof. In other
words, the ferrules 17b exposed to the outside of the chassis 14 are

provi ded on nglfre{i% Sn & @fofh€h8h??é&én%‘linﬁrg%%éﬁ'f%o@fe%?ﬁe}r&b%% with

Enbodi ment 9 e present 1nventfon I's described with e ence to

Fig. 16%{?\%%&1&9%@ F%?Lrlt]p t ri?lsg bgc]g&géhracggﬁ%a;ﬁﬁ?g»'fn?ﬁi§ Fiodimen '

denot ed € sane re ence "Si gns, escription 1’'s no

d i.gh ' 12 of. t hj.s-.enbodi I '
of (0. 6.t GUIPRGL. ChHGOR TR 1S i Aeigetr e pvt (oA e e

h other in the chassis 14. The hot cathod 7
- par alTET /1 o DR Ao her U TH-THeS a1 PEELTLRE 1 et G6F ratini g

with the X-axis., In this enbodinent, qnly the ferrules 17b of, the hot
cat hode TEBES TPIUAG Thet *Brde i rSthdih ThF SROGARASE SR iy =nd
chassis in an arrangenent direction (the Y-%xis di rect.i an) anQ?'

whi ch t FEEPIRAEN T (P W Vatiode ™t G6B§2E2aPE BxpdsdtPt Fathwde tube
outside of_the chassis 14. In a case where the plurality of hot

cat hode tubed! FPlisseaPpPahgeati #s pariIarsd thbsachfot hefs Hikg Fiem(a
t he hot cathode tubes 17 tends to gather in, and raises the

t enper atthRe SRCHE M 481 PHRRGGA - 242 an vEep0051 SBOASE fepmitHee front
chassis 14 in the arrangenent direction of the hot cathode tubes 17.
Ther ef or%eldg tof sthsardhiatRiay 134 )ef fective to prevent increase in
tenperature of the col dest spot by exposing the ferrules 17b in the
hot cat hidd¥/ %lubes 178G &heapgeéawahltde ari @akespert (ong - [ 00D Nt stiske

a conditi on where sone of the hot cathode
of Fig. 11} of the chassis 14, which is one of the sidewalls 22

on both sides in the X-axis direction thereof, the cutouts 40 are
formed corresponding to both ends of the hot cathode tube 317.
The respective end sections of the glass tube 317a are attached
to the respective cutouts 40 via the respective heat dissipation
members 50. Both of the ferrules 17b of the hot cathode tube 317
are thereby projected and exposed to the outside of the chassis
14. The operation and effect obtained by exposing the ferrules
17b are similar to those in each of the above described embodiments,
and description thereof is not repeated here. Note that, as shown
in Fig. 19, the shape of the glass tube 317a may have a U-shape.
With using the U-shaped hot cathode tube 317, the glass tube 317a
can be attached to the chassis 14 only on one end of the chassis

14, and this improves workability.
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tubes 17 are arranged in the mddle portion of the chassis in the
arrangenent direction of the hot cathode tubes (e.g., the Y- a&fipﬁ% BOWSG
direction) inplies a condition where other hot cathode tubes rlé
arranged on either sides of the hot cathode tubes 17G Additionally,

the nunbego®f] t he hotergddiodad wees 17G arranged in the mddle
portion may be changed as appropriate. [0091] <Ot her enbodi nent >

The present i n¥eMd QRS 5\0@fltmetggegenthgn%eg\ego%m%dld@@ﬁbed with
expl ai ned in the above description and drawi ngs. The foll ow ng

enbodi Mepd e FBY-He J F‘EbUdﬁd i rintg%ath@mrp@hnzéﬁom off £Hes R ment,

invention, for exanple. [0092] (1) Although a configuration where a
di schar t qﬁ@p I Vi
an exarrpgt[ehé F%?aea%h@%fét %‘%ﬁ/}go%gs%}ﬁ%cldé %ﬁf%}aﬁgﬁﬁ ﬂl@%otoeﬁn T

al ways c?s?éafg Qcﬂ%@cgh@o?%ﬁ%kﬁge PSS L3 MRld) SeCILOT B ¢ he

chassi s. Is only required ower source connectlon section
posi 11 ort KO %?%C%%?Seeq} %eéfbivc’%ﬁac% ek 1y gn
2&&???'02 Y P e i SRR TR gaéfe%éppat 3 S dowbe
PR S #ﬁmﬂ@@cﬁf}g@t’rﬁ Tone T uper DeSeeinict fhe YhEoPraT
pre heat?‘ﬂ?ﬁz PEPPE Aot ST &IPS (RIRea %%rifisﬁ”bcﬁd'flﬂeﬁéommw
present 1 At /6n t hi 0 t
mat or | al UHavi RG-S LGP (e i Siormtie | (519 1Tt ol b as-t he
naterial[of Hhe heatnd%%glgféégglyf%g)gh one side {(e.g., the right side
of Fig. 12) of the chassis 14, which is one of the sidewalls 22
on oppesite sides in the X-axis direction therecf, the cutout 40
is formed corresponding to one end of the hot cathode tube 417.
The end section of the glass tube 417a is attached to the cutout
40 via the heat dissipation member 50. The ferrule 17b of the
hot cathode tube 417 is thereby projected and exposed to the outside
of the chassis 14. The effects obtained by exposing the ferrule
170 are similar to those in the above described embodiments,
description thereof is not repeated here. It is conly reguired
that the glass tube 417z has a meandering shape, not limited to
the sigmoid shape. Alternatively, the configuration may be such
that the respective ferrules 17b at both ends of the hot cathode
tube 417 may be exposed to the cutside of the chassis. As compared
to a case where the glass tube 417a having a straight shape is

used, only one hot cathede tube 417 including the glass tube 417a

having a meandering shape occupies a greater arrangement area of
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[ 0094] (3) Enbodi ment 1 described above assunes the configuration

where the heat dissipation nenber 50 is in contact with the o
circunferential surface of the glass tube 17a at a position bQ%O%SéRBOWSG
the filanent 17d and the ferrule 17b. However, the heat dissipation

nenber Sghaeybe Eocgont actpdi ih7the feLruhesdid. 140095] (4) Any cutout
that penetrates the chassis and through which a di scharge tube can be

i nserted;ygsappl i caldgnRRyitigicuout or the through hole in each of
t he above descri bed enbodi nents. Al so, the shape thereof nay be

changed as appi@pid alént ¢ 009614a) ﬁkgsgﬂféo%%ﬂrt1$nd§§CHe|%%fh%téQiV‘%udth

al though the configuration where the hot cathode tube 17 is provid

in a nm cfXtENdL RO F: R a6 reql.Qn pay t'ﬁ!alt Oté h@hJ;Qé'g ¢ des (s
LP9FLE. Fappt T 3 7

>r§aaxio2 iTecton chassi hot c?g odle tube 1
shor s.%%fﬁﬂe*@s%%.gi‘@%?%%@o??*@% T %%%?%é%ﬁg‘?ﬁ% STk
cont | gurtToritie SR HREEepRacPR -r?%t hF b et e et
n the QITECoHarparaP AP B s é%gséﬁiéeﬁirt%"%b@??fé)ca ode

Embodi ment, 1 described above assunes the

wif% each other in the Y-axis
direction. The respective hot cathode tubes 17 are arranged in
parallel to the axial directions therecof agreeing with the X-axis
direction. The ferrules 17b of the hot cathode tubes 17 project
from different side of the chassis.

[0083] Specifically, the first and third hot cathode tubes
17 (first discharge tubes 17A) from the top in Fig. 13 are exposed
to the outside of the chassis 14 with the ferrules 17b thereof
projecting from one end (the right side in Fig. 13) of the chassis
14 in the direction {the X-axis direction; the width direction)
parallel to the long sides thereof. That is, in the hot cathode
tubes 17A, the ferrules 17b at the one end project from the right
sidewall 22 (22R).

[0084] On the other hand, the second and fourth hot cathode
tubes 17 from the top in FIG. 13 (seccond discharge tubes 17B)
are exposed to the outside of the chassis 14 with the ferrules
17b thereof projecting from the other end (the left side in FIG.
13) of the chassis 14 in the direction parallel to the long sides

(the width direction) thereof. That is, in the hot cathode tubes

17B, the ferrules 17b at the one end project from the left sidewall
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&00051SBONSG configuration where the ferrules 17b on both sides of

the hot cathode tube 17 are exposed to the outside of the chagghssdghwse
Alternatively, as shown in FIG 17, only the ferrule 17b at one end

t hereof nay be exposed to the outside of the chassis 14. [0098] (7)

In the Epbotiamnt 3In thesdesbbdigent ubieh4 the: caltdhoct hobdest Uba 21d)the
is U-shaped and the power source connection sections on both sides of

t he di schat geathbdeprtabeactl 7anch s eaexpoged &l osrhheebot tamtp@anet-axis
214a of the chassis 214. The present invention is not limted to

this, andisascshemn iNvtd ghatl dargtassn bubeOdieciotha Hhtsehahgaetiiees
(a hot cathode tube 917) may be made L-shaped and only the ferrule

17b at one #nd arreneeld phopeci LT amtiheabat bone panehotdainf tkheto the
chassis 14. [0099](8) In each of Enbodinments 6 to 9 described above,

the nunberaofstherdotisaf hoge tnbesotl camyhe: changed BsiAPMORY @rfed
Additionally, a direction along which the hot cathode tubes 17 are

arr angedi i papanaldiel i vhidh 4acbnatnefort exBRb1k, MA @@l 0-LREs Bridd S ion.,
direction, and may be changed as appropriate. [0100](9) In the above

enbodi nefyt $5 chRe PRLreatwde tt URenddeofubde ok CalhREgbUbe 2L h11%1

used as a discharge tube. However, a discharge tube (xenon tubes)

of
anot her fype ermpeggégdiﬁscHéﬂgagg%ﬁhaigsgfégeﬁ; i@&%lbgw)ﬂ%%%@ gl%ft

| ight source Is us In the abov escri enbodi ment s:

plurali tefwééiarn;gﬁcegﬁghitq%hgggw;gghr@ylbgcyﬁ&q df tﬁ]@ecﬂgsgggt 1h rBéengaqisaeg;ed

For exanpl e, .cat e and a hot cathode tube nay _
IS 0 AT s BRED, 81 bR ThaYe Sess LR et
thereof,y-4drs qirection) of the chassis 14.
[0085] <Embodiment 7>
Embodiment 7 of the present invention will be described with
reference to Fig. 14. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. In the chassis 14 of a backlight
unit 612 of this embodiment, the plurality of (e.g., six) hot
cathode tubes 17 is arranged in parallel with each other in the
Y-axis direction. The respective hot cathode tubes 17 are
arranged in parallel to the axial directions thereof agreeing with
the X-axis direction. Additionally, directions toward which the
ferrules 17b project are various among groups each including the
hot cathode tubes 17 (discharge tube groups) that are next to one
another.
[0086] Specifically, a group of the first and second hot

cathode tubes 17 from the top in Fig. 14 are defined as a discharge

tube group 617D (a first discharge tube group). A group of the
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&R00051SBONSG wher eas Enbodi nent 3 descri bed above nay use a hot
cathode tube in place of a cold cathode tube. [0102] (11) The §dogbH19R0msc
crystal panel and the chassis are provided in a vertical position
with the short sides thereof matching with the vertical direction in

t he abovehiledcandethenbodrtientst doweves , tilhes | I quixbreriytst atopanelFig.
and the chassis maybe provided in a vertical position wth the |ong

si des t het eofe matfdhicnigawni 4 kiitskedhaverst tohk gro@etdINE (RO04O3dfdDischarge
Al though a TFT is used as each switching conponent of the liquid
crystal thisl @yodeyi ca igroaachrothehehabavendesesit biecheirhadinmid S ubes
the present invention is applicable also to liquid crystal display
devi ces uUBifgpnsWhieChopd iC FARONENt=S o Be@inetihia itifddHardjcodese(Jrisy )61 7F
ot her than TFTs, and to liquid crystal display devices, such as

l'iquid cwlsé@ﬂleﬂlﬁpmﬂ deytEesgé hatbdr §¥HES) momoghraive dicsplam, @t hate
t han those that provide color display. [0104] (13) Although a liquid

crystal gisplayisewse diHA thivdy d7cryshatcBapel réfe febS M Bhs 17D
panel is shown as an exanple in each of the above descri bed

embodi mefty {18 Rfegaat dwaﬁﬁg@r\tme QJM;@%@'?‘DCQHB%EQ dN6erH S Bipe
devi ce using other types of display panels
group 617F are exposed to the outside of the chassis 14 in a manner
projecting on one end (the right side in Fig. 14) of the chassis
14 in the direction parallel to the long sides (the width direction)
thereof.
[0087] On the other hand, the ferrules 17b of the respective
hot cathode tubes 17 (denoted by a reference sign 17E} of the second
discharge tube group 617E are exposed to the outside of the chassis
14 in a manner projecting on the other end (the left side in Fig.
14) of the chassis 14 in the direction parallel to the long sides
(the width direction) thereof. Additionally, the first discharge
tube groups and the second discharge tube groups are arranged
alternately in the Y-axis direction. Note that any group of the
two or more hot cathode tubes 17 that are next to one another is
applicable as each of the above described discharge tube groups,
which means that the number of the hot cathode tubes 17 constituting
each of the discharge tube groups may be changed as appropriate.
[0088] <Embodinent 8>
Embodiment 8 of the present invention is described with

reference to Fig. 15. Parts identical to those of the above

embodiments are denoted by the same reference signs, and redundant
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[0105] (14) Although a television receiver including a tuner is given
as an exanple in each of the above described enbodi nents, themﬁﬁ&ﬁ%&h&;
i nvention is applicable also to a display device not includinga

tuner. EXPLANATI ON OF SYMBOLS [0106] 10, 210: Liquid crystal display

devi ce (&kspraytdeniicehod keddawidthéery st aln pasathddAsphaypansloklight

12, 212, 312, 412, 512, 612, 712, 812: Backlight unit (Lighting

devi ce) ddit 214 o£hASSiSnbodiment, a plurality of (e.g., four) hot cathode
tubes 17 is arranged in parallel with each other in the Y-axis
direction. The hot cathode tubes 17 are arranged in parallel to
one ancther with the axial directions thereof matching with the
X—-axis. The ferrules 17k of the respective hot cathode tubes 17
are exposed to the outside of the chassis 14 with projecting from
one end of the chassis 14 (in the right side of Fig. 15) in the
direction parallel to the long sides (the width direction) thereof.
In other words, the ferrules 17b exposed to the cutside of the
chassis 14 are provided on only one end of the chassis 14,
[0089] <Fmbodiment 8>

Embodiment 9 of the present invention is described with

reference to Fig. 16. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. 1In a backlight unit 812 of this
embodiment, a plurality of (e.g., four) hot cathode tubes 17 is
arranged in parallel with each other in the chassis 14. The hot
cathode tubes 17 are arranged in parallel to cne another with the
axial directions thereof matching with the X-axis. In this
embodiment, only the ferrules 17b of the hot cathode tubes 17 (17G)
that are arranged in themiddle portion of chassis in an arrangement
direction (the Y-axis direction) along which the plurality of hot
cathode tubes 17 are expcsed to the cutside of the chassis 14.
In a case where the plurality of hot cathode tubes 17 is arranged
in parallel with each other, heat from the hot cathode tubes 17

tends to gather in, and raises the temperature of the middle portion
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17, 317, 417, 917: Hot cathode tube (D scharge tube) 17A: Hot cat hode
tube (First discharge tube) 17B: Hot cathode tube (Second dis&ﬁ&%ﬂ&mmm
t ube) 17G Hot cathode tube (D scharge tube arranged in

central part of the direction of arranging discharge tubes) 17a,

217a, 3lga.treltaas8lialsdmsset dbeafiduRensasttomidybr Eaernbe dHawwie
source connection section) 17d: Filanment (Electrode) 22: Sidewall

(Sideval {588t 19N ofhehassis) 26, 132parknvanhen ybeard (Rewer - YHL/nt

40, 140, 240: Cutout (Tube attachnent section)
increase in temperature of the coldest spot by exposing the
ferrules 17b in the hot cathode tubes 17G arranged in the middle
portion.
[0050] Note that a condition where some of the hot cathode
tubes 17 are arranged in the middle portion of the chassis in the
arrangement direction of the hot cathode tubes (e.g., the Y-axis
direction) implies a condition where other hot cathode tubes 17
are arranged on either sides of the hot cathode tubes 17G.
Additionally, the number of the hot cathode tubes 17G arranged
in the middle portion may be changed as appropriate.
[C091] <Other embodiment>

The present invention is not limited to the above embodiments

explained in the above description and drawings. The following
embodiments may be included in the technical scope of the present
invention, for example.
[0082] (1) Although a configuration where a discharge tube
is attached to a wall section of a chassis is given as an example
in each of the above described embodiments, it is not always
necessary to attach a discharge tube to a wall section of a chassis.
It is only required that the power source connection section of
the discharge tube be exposed to the outside of the chassis. A
position at which the discharge tube is attached, and means used
for attaching the discharge tube may be changed as appropriate.
Additicnally, it is only required that at least a part of the power

source connection section be exposed to the outside of the chassis.

-43 -



41, 141, 241: Hol e edge 50, 150, 250: Heat dissipation nenber 51,

151, 251: Tube insertion hole 52, 152, 252: Fitting groove ZléﬁbEIBmmG
Bott om panel (Bottomwall section of chassis) 217: Cold cat hode ?u%e
(Di scharge tube) 220: Electrode 221: Lead term nal (Power source

connecti pmos®Ltion) (B aAlehevigsi on1keegeVeibSdY Rs 65éE: ab sedafgerial

tube group (First discharge tube - 47 -
of the heat dissipation member in the above described embodiment,
the present invention is not limited to this. The material of
the heat dissipation member may be changed as appropriate. Note
that a material having a high thermal conductivity is preferable
as the material of the heat dissipation member.
[CCS94] (3) Embodiment 1 described above assumes the
configuration where the heat dissipation member 50 is in contact
with the outer circumferential surface of the glass tube 17a at
a position between the filament 17d and the ferrule 17b. However,
the heat dissipation member 50 may be in contact with the ferrule
17b.
{0095] (4) Any cutout that penetrates the chassis and through
which a discharge tube can be inserted is appliceble as the cutout
or the through hole in each of the above described embodiments.
Alsc, the shape thereof may be changed as appropriate.
[0096] (5) In Embodiment 1 described above, although the
configuration where the hot cathode tube 17 is provided in a manner
extending in & direction parallel to the long sides (the X-axis
direction}) of the chassis 14 is shown, the hot cathode tube 17
may be provided in a manner extending in a direction parallel to
the short sides (the Y-axis direction} of the chassis 14. In a
case where this configuration is used, it is only required that
the configuration be such that the ferrules 17b of the hot cathode
tube 17 are projected from the sidewalls on both sides of the
chassis 14 in the direction parallel to the short sides thereof.

[0097] (6) Embodiment 1 described above assumes the
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&R00051SBONSG  group) 617E: Discharge tube group (Second di scharge

tube group) G200051SBONSG CLAI M5 (6200051 SBOWSG
configuration where the ferrules 17b on both sides of the hot
cathode tube 17 are exposed to the cutside of the chassis 14.
Alternatively, as shown in FIG. 17, only the ferrule 17b at one
end thereof may be exposed to the outside of the chassis 14.
[0098] (7) In the Embodiment 3, the discharge tube (the cold
cathode tube 217) 1s U-shaped and the power source connection
sections onboth sides of the discharge tube project and are exposed
from the bottom panel 214a of the chassis 214. The present
invention is not limited to this, and as shown in Fig. 18, a glass
tube 917a of a discharge tube (a hot cathode tube 917) may be made
L-shaped and only the ferrule 17b at one end thereof projects from
the bottom panel 1l4a of the chassis 14.
[0099] {(8) In each of Embodiments 6 to 92 described above,
the number of the hot cathode tubes 17 may be changed as appropriate.
Additionally, a direction along which the hot cathode tubes 17
are arranged in parallel with each other is not limited to the
Y-axis direction, and may be changed as appropriate.
[0100] (9) In the above embodiments, the hot cathode tube 17
or the ccld cathode tube 217 is used as a discharge tube. However,
a discharge tube (xenon tubes) of another type may be used as the
discharge tube.
[0101] (10) One kind of light source is used in the above
described embodiments. However, aplurality kinds of light source
may be used in the present invention. For example, a cold cathode
tube and a hot cathode tube may be used in combination.
Additionally, each of the above described embodiments that use

a hot cathode tube may use a cold cathode tube in place thereof,
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1. Alighting device conprising: a discharge tube; a chassis
configured to house the discharge tube; and a power SORSGe- coawen
configured to supply driving power to the discharge tube,

wherein the discharge tube includes a tube section, an el ectrode
arrangedwhaséde tieod Lben SeTdebr il aRAME Ma§O0UEEea COBNEEi t10dde tube
section connecting the electrode and the power source to each other;

the powe{nhspus€e €onaegbl@ncseebl®nciseexposed to outside of the
chassi s; the lighting device further includes a heat

di ssi pat i nber fy i SSI h r t t i
i1 pat | ooupIE! cORf) ac g, ook pai e Mgl SUL el Wl ot 1
the tube,56¢{408 aRd it he GhasSi SN 1dh CRMRCERM LRo2R QUIRSS thetli_leeof

circunferential surface of the tube section at a portion between

el ectrodg. ang; { ewPL(EWertkﬁeo%é;%fggfeﬁtiirggtigﬁtiiq{"tl%e B8 vkl gd Wi ped
I 1, erein: t he

device according to claim power source
. : . | Li . .
of wni crofRO8Fheats . "RUEERS Pl Tugh L REE RN SRR e A

axi al diﬁ§§&k§8r&b?agauﬁl%ngertical position with the long sides thereof
matching with the vertical direction.
[0103] (12) Although a TEFT is used as each switching component
of the liquid crystal display device in each of the above described
embodiments, the present invention is applicable alsc to liguid
crystal display devices using switching components (e.g.,
thin-film diodes (TFDs)} other than TFTs, and to ligquid crystal
display devices, such as liquid crystal display devices that
provide monochrome display, other than those that provide color
display.
[0104] (13) Although a liguid crystal display device using
a liquid crystal panel as a display panel is shown as an example
in each of the above described embodiment, the present invention
is also applicable to the display device using other types of
display panels.
[0105] (14) Although a television receiver including a tuner
is given as an example in each of the above described embodiments,
the present invention is applicable also to a display device not

including a tuner.

EXPLANATION OF SYMBOLS
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t he power source connection section provided on at |east one of the
two ends of the tube section is exposed to the outside of the

dhassi s. 3. The lighting device according to any one of Cla%%@m&&mmm
and 2, wherein: t he di scharge tube includes a plurality of

di schargeptobes thatig,s arpanggdudiy paraktel widpeachqaetvhee imidiglay
chassis, and the discharge tubes include first discharge tubes an
second dis¢haspe tubes; each power source connection section
provi ded on one end of each first discharge tube is projected from

one end of the chasslsid A Wt hdidectpopofy thachassis and
exposed to the outside of the chassis; each power source

connection secty 0”%?29“3‘1%0' 041123”05??! %’1@,°f71%0h8f§?0%QcQgt§%B%rgﬁqit

tube is projected from anot her end of the Chassi’'s in the w

directio chasslsy and exposed to the outside of the chassis;
and po%?éﬁ??rs€éd+§%harge tubes and the second di scharge tubes

are a!ternat_elly4'arilazp:g%ai ipsaral lel with each other. 4. The _
| i ghting device ‘acctording 1o any one of clains 1 and 2, wherein:

(e o scharoe Lybenclides 1 utal gl oG8 LpEsd o
17A: Hot cathode tube (First discharge tube)
17B: Hot cathode tube (Second discharge tube)
17G: Hot cathode tube (Discharge tube arranged in central
part of the direction of arranging discharge tubes)
17a, 217a, 317a, 417a, 917z: Glass tube (Tube section)
17b: Ferrule (Power source connection section)
17d: Filament (Electrode)}
22: Sidewall (Sidewall section of chassis)
26, 226: Inverter board (Power source)
40, 140, 240: Cutout {(Tube attachment section)
41, 141, 241: Hole edge
50, 150, 250: Heat dissipation member
51, 151, 251: Tube insertion hole
52, 152, 252: Fitting groove
214a: Bottom panel (Bottom wall section of chassis)
217: Cold cathode tube (Discharge tube)
220: Electrode
221: Lead terminal {Power source connection section)
TV: Television receiver

617D, 617F: Discharge tube group (First discharge tube

-47 -



the di scharge tubes include a plurality of discharge tube groups each
including at | east two adj acent discharge tubes; t he d&ﬁﬁ&ﬁg&ﬁ&}
tube groups include a first discharge tube group and a second

di scharge tube group, and the first -50- &00051SBOASG di schar ge
tube grogpoapd the second discharge tube group are alternately
arranged in parallel with each other; t he power source
connection secgipns ©f sderdd ralpdigeias 9esddthies Hodhd A @Al group)
provi ded on one ends of the discharge tubes of the first discharge
tube group project fromone end of the chassis in a width direction
of the chassis and are exposed to the outside of the chassis; and

t he power source connection sections of the second di scharge tube
group that are provided on anther ends of the discharge tubes of the
second di scharge tube group project from another end of the chassis
in the wwdth direction and are exposed to the outside of the chassis.
5. The lighting device according to any one of clains 1 and
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2, wherein: t he di scharge tube includes a plurality of

di scharge tubes that is arranged in parallel with each other &%

chassi s;

H(S%?BOWSG

and each power source connection section of eac

t he di scharge tubes projects fromone end of the chassis in a width
direction of the chassis and is exposegid® the outside of the

chassi s.

6. The lighting device according to any one of clains 1 and

2, wherein: the discharge tube includes a plurality of discharge
tubes that is arranged in parallel with each other in the chassis;

and, thep powera SpUCE: CPMSELEON SRS S only the discharge tube
arranged in a mddle portion of the chassis in an arrangenent

a discharge tube;

a chassis configured to house the discharge tube; and

a power source configured to supply driving power to the
discharge tube,

wherein the discharge tube includes a tube section, an
electrode arranged inside the tube section, and a power source
connection section connecting the electrode and the power source
to each other;

the power source connectiocn section is exposed to outside
of the chassis;

the lighting device further includes a heat dissipation
member configured to dissipate heat from the tube section to the
chassis, the heat dissipation member being provided between the
tube section and the chassis and in contact with an outer
circumferential surface of the tube section at a portion between

the electrode and the power source connection section.

2. The lighting device according to claim 1, wherein:
the power source connection section includes a plurality
of power source sections each of which is attached to each of two
ends of the tube section in an axial direction thereof; and
the power source connection section provided on at least
one of the two ends of the tube section is exposed to the outside

of the dhassis.
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&00051SBONSG direction of the discharge tubes is exposed to

the outside of the chassis. 7. The lighting device accordi ng;4:90515R0WsG
claim2, wherein each of the power source connection sections

provi ded on the two ends of the discharge tube is exposed to the
outside of the chassis. 8. The lighting device according to any one

of claims 1 to 7, wherein the tube section is substantially L-shaped.
9. The |3ghti noheleviglet heg adieh Nge tcEmyd g ©f oh@idme lof azlBinwhelr eind
the tube section is substantially U shaped. 10. The lighting device
accordi ng, twhapyiene of clains 1 to 7, wherein the tube section has a
meandering shape. 11. The lighting device according to any one of
claims 1 to 10heEIRINErge tube includes a plurality of discharge tubes

that is arranged in parallel with each other in the chassis, and
the discharge tubes include first discharge tubes and second
discharge tubes:;

each power source connection section provided on one end
of each first discharge tube is projected from one end of the
chassis in a width direction of the chassis and exposed to the
cutside of the chassis;

each power source connection section provided on another
end of each second discharge tube is projected from another end
of the chassis in the width direction of the chassis and exposed
to the outside of the chassis; and

the first discharge tubes and the second discharge tubes

are alternately arranged in parallel with each other.

4. The lighting device according to any one of claims 1 and
2, wherein:

the discharge tube includes a plurality of discharge tubes
that is arranged in parallel with each other in the chassis; and,

the discharge tubes include a plurality of discharge
tube groups each including at least two adjacent discharge
tubes;

the discharge tube groups include a first discharge

tube group and a second discharge tube group, and the first
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the chassis has a cutout that penetrates a wall section of the

chassi s; the cutout is provided as a tube attachment sggihf8powse

to receive the tube section therethrough; and t he heat

di ssi pati on nenber is provided between the tube section and an edge

of the cdiecharde. tibe Ilgghtpngndevilce accondi nii $ ohelrgientldbe group

wherein the G00051SBONSG cutout is fornmed in a sidewall section of

the wal | agectilare pfiatbe ychassifgelB.idhealkrightd Inge deti ea @ccotHeng to

any one of claims 1 and 2, wherein: the chassis has a cutout

that penetr at esha@ poniclrosbuate saald i @f skheiehassf $he first discharge
tube group that are provided on one ends of the discharge tubes
of the first discharge tube group project from one end of the
chassis in a width direction of the chassis and are exposed to
the outside of the chassis; and

the power source connection sections of the second discharge

tube group that are provided on anther ends of the discharge tubes
of the seccond discharge tube group project from ancther end of

the chassis in the width direction and are exposed to the outside

of the chassis.

5. The lighting device according tco any one of claims 1 and
2, wherein:
the discharge tube includes a plurality of discharge tubes
that is arranged in parallel with each other in the chassis; and
each power source connection section of each of the discharge
tubes projects from one end of the chassis in a width direction

of the chassis and is exposed to the outside of the chassis.

6. The lighting device according to any one of claims 1 and
2, wherein:
the discharge tube includes a plurality of discharge tubes
that is arranged in parallel with each other in the chassis; and,
the power source connection section of only the discharge

tube arranged in a middle portion of the chassis in an arrangement
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the cutout is provided as a tube attachnent section to receive the
tube section penetrating the cutout; and t he heat disshﬂﬁbﬁgﬁmg;
menber is provided between the tube section and an edge of the

cutout. 14. The lighting device according to any one of clainms 11 to

13, wher gi fetbeoheast tqhiesaii@ahh@?erw@@é s xpobkll tHEHH GA¢¥Ride of the
configured to fit to the edge of the cutout. 15. The |ighting device
accordi nghtosapy one of clains 1 to 14, wherein the heat dissipation
menber has a tube insertion hole that penetrates the heat dissipation
menber in an axial direction of the tube section. 16. The lighting
device according to claim15, wherein the tube insertion hole is

formed by, cutting Ouinea Oube JB YAl BORY] 08 OfatherNeRerein each

di ssipation nenber 1h a direction crossing the axial direction of the
t ube sect} el ' ] ccardi- ; f chai

1'To 16 0t BB CE LBORE e G TR e Relt Sae it RATKARRE S B e
of Slllqgggsrggbgﬁe discharge tube is exposed to the outside of the

chassis.

8. The lighting device according to any one of claims 1 to 7,

wherein the tube section is substantially L-shaped.

9. The lighting device according to any one of claims 1 to 7,

wherein the tube section is substantially U-shaped.

10. The lighting device according tc any one of claims 1 to 7,

wherein the tube secticn has a meandering shape.

11. The lighting device according to any one of claims 1 to 10,
wherein:

the chassis has a cutout that penetrates a wall section of
the chassis;

the cutout is provided as a tube attachment section to
receive the tube section therethrough; and

the heat dissipation member 1is provided between the tube

section and an edge of the cutout.

12. The lighting device according to claim 11, wherein the
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18. The lighting device according to any one of clains 1 to 17,

wherein the discharge tube is a hot cathode tube. 19. The |ightidi9powsc
devi ce according to any one of clains 1 to 17, wherein the discharge
tube is a cold cathode tube. 20A display device conprising:

the |ightungudevice aatoddingat oidrw=0ne ©&celiainm®fl tthee W51 angdection
a display panel configured to provide display by using light fromthe

| i ghti ngodevihee.ch23dsiEhe di spl ay device according to claim 20,

wherein the display panel is a liquid crystal panel using liquid

crystal. 22. A television receiver conprising a display device
according to one of clains 20 and 21.
13. The lighting device according to any one of claims 1 and

2, wherein:
the chassis has a cutocut that penetrates a bottom wall
section of the chassis;

the cutout 1is provided as a tube attachment section to
|
receive the tube section penetrating the cutout; and

the heat dissipation member is provided between the tube

section and an edge of the cutout.

14. The lighting device according to any one of claims 11 to
13, wherein the heat dissipation member has a fitting groove

configured to fit to the edge of the cutout.

15. The lighting device according to any one of claims 1 to 14,
wherein the heat dissipation member has a tube insertion hole that
penetrates the heat dissipation member in an axial direction of

the tube secticn.

16. The lighting device according to claim 15, wherein the tube
insertion hole is formed by cutting out an outer marginal portion
of the heat dissipation member in a direction crossing the axial

direction of the tube section.

17. The lighting device according to any one of claims 1 to 16,
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wherein the heat dissipation member is made of silicone rubber.

18. The lighting device according to any one of claims 1

to 17, wherein the discharge tube is a hot cathode tube.

19. The lighting device according to any cne of claims 1

to 17, wherein the discharge tube is a cold cathode tube.

20 A display device comprising:

the lighting device according to any one of claims 1
to 19; and

a display panel configured to provide display by using

light from the lighting device.

21. The display device according te claim 20, wherein the

displaypanel isaliquidcrystal panel using liquidcrystal.

22. A television receiver comprising a display device according

to one of claims 20 and 21.
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