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THREE-DIMENSIONAL SHAPE Technical Field [1] The present invention
relates to a backlight unit capable of easily forming a curved or
three-dimensional shape, andfesrd{gHiaey, to a backlight unit, in
which a heat radiating plate comprises a thin plate so that a light guide
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2, @ constructed as follows. That is, lamps 131 emitting
Iight%%%g?ow e%%rﬁl%one side of a light guide panel 110 which is made of

a lighCiparsHisiaGarkisharox prarking ot WP dbtamddeerisel Displayormdd

on {baibaakayfresieitibe, iuk dlicsipans, hl&bmxaaﬂﬂ%tmhmddée i ﬁght guide

iregiones 358 41BN NSRS R (TR AL Ul or
m?x?uatg%f acryl aVI\;d a light diffusing substance. A lamp, which emits light, is mounted
on one side of the light guide panel. A predetermined pattern of notches, an uneven dot
pattern, a printed dot pattern, or a sanded surface is provided on a surface of the light
guide panel so as to guide the optical path or light diffusion of the lamp.

FIG. 1 is a rear view showing the construction of a conventional backlight unit 100,
and FIG. 2 is a detailed sectional view taken along line A-A of FIG. 1.

Referring to FIGS. 1 and 2, the backlight unit is constructed as follows. That is,
lamps 131 emitting light are provided on one side of a light guide panel 110 which is
made of a light transmitting material. A plurality of V-shaped notches 112 is formed
on the back surface of the light guide panel 110 in horizontal and vertical directions so
as to uniformly diffuse light emitted from the side of the light guide panel 110 toward
the front of the light guide panel 110 to which a display film 140 is attached. A

reflection sheet 150 made of a PET material may be adhered to the back surface of the




the front of the light guide panel 110 to which a display film 140 is

attached. A reflection sheet 150 made of a PET material may be adhered

to the back surface of the 2 light guide panel 110 having the V-shaped

notches. Further, a heat radiating pIQte 180 is secured to a PCB 133
~ having the lamps 131, and a bracket 170 is additionally installed to
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Since the bracket and the heat radiating plate were manufactured through
aluminum extrusion, they had considerable thickness of about Imm at least. so that the
bracket and the heat radiating plate were not easily bent. Thus, when the light guide panel
and the PCB were bent in a curved shape, it was impossibie to manufacture the backlight
unit at a desired site. Further, due to the thickness of the heat radiating plate, a step was
formed, in which case when backlight units were loaded or carried in large quantities,
fillers must be provided so as to compensate for the difference in thickness, thus
inconveniencing a manufacturer. Even when a consumer assembles the backlight unit, the
step caused by the thickness difference must be compensated.
Technical Solution

Accordingly, the present invention had been made keeping in mind the above
problems occurring in the prior art. Embodiments of the present invention seek to provide



inconveniencing a manufacturer. Even when a consumer assembles the
backlight unit, the step caused by the thickness difference must be
compensated. Technical Solution Accordingly, the present invention had
been made keeping in mind the above problems occurring in the prior art.
Embodiments of the present inventioh seek to provide 3 a backlight unit,
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bacldigbhdinit,dmbodiments of the present invention provide a backlight unit, in
which a heat radiating plate may comprise a thin plate, so that it may be convenient to
deal with the case where a fight guide panel or a PCB is installed in a curved shape, and it
may not be necessary to compensate for a surface step.

Thirdly, embodiments of the present invention provide a backlight unit, which
may be easily custom-made at a desired site according to consumers® special
requirements, thus easily and rapidly satisfying individuals’ demands as well as
companies’ demands, thus extending the applicable range to a backlight unit for
individual use, therefore maximizing the accessibility to consumers, and creating vast
demands.

Fourthly, embodiments of the present invention provide a backlight unit, in which
an entrance of a



which a heat radiating plate may comprise a thin plate, so that it may be
convenient to deal with the case where a light guide panel or a PCB is
installed in a curved shape, and it may not be necessary to compensate
for a surface step. Thirdly, embodlmgnts of the present invention provide a
backlight unit, which may be easné custom-made at a desired site
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FIG. 4 is a perspective view showing the assembled state of the backlight unit of
FIG. 3;

FIG. 5 is a2 detailed sectional view showing important parts of the backlight unit
shown in FI1G. 4;

FIGS. 6 to 12 are views corresponding to FIGS. 5, showing the modifications of
the first embodiment;

F1G. 13 is a view showing the construction of the backlight unit, according to the
first embodiment of the present invention;

FIG. 14 is a view illustrating the process of manufacturing the backlight unit,
according to the first embodiment of the present invention;

FIG. 15 is a view illustrating the process of manufacturing a curved-type
backlight unit, according to the first embodiment of the present invention;



FIG. 2 is a detailed sectional view takeh along line A-A of FIG. 1; FIG. 3is
w@amexpiogled perspective view showing a backlight unit, acconeingetr2486/601700
first embodiment of the present invention; FIG. 4 is a perspective view
showing the assembled state of the backlight unit of FIG. 3: FIG.5is a
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eml odlment of the present invention; FIG. 15 is a view illustrating the
_ procesS of manufacturing a curved-type backlight unit, according to the
371 first eFlbuditvie atdstaledsrasioneliemiorhs barblizhOTrdEkEE A8, with some
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[41] View sfrewingiadight guidesRenalol sRasdighinunicasanginome fls tawsbdiment
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uniﬁ;;&ﬁc&tﬂﬁtﬂﬁ@ﬁh&ﬁ{ﬁblﬁmﬁﬁﬁ%ﬁh@f the present invention; [42] FIG.
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the sixth embo iment o Fesent mven on;
seventh embodiment of the present invention;

f44] FIG. 26 is a partial cutaway perspective view showing the construction of a
backlight unit, according to the eighth embodiment of the present invention;

[45] FIG. 27 is a sectional view of a backlight unit, according to the ninth embodiment
of the present invention, with some components omitted; and

[46] FIG. 28 is a sectional view of a backlight unit, according to the tenth embodiment

of the present invention, with some components omitied.
Best Mode for Carrying Out the Invention

[47] Hereinafter, a backlight unit capable of easily forming a curved or three-di-
mensional shape, according to the preferred embodiment of the present invention, will
be described in detail with reference to the accompanying drawings.

48] FIG. 3 is an exploded perspective view showing a backlight unit, according to the
first embodiment of the present invention, FIG. 4 is a perspective view showing the
backlight unit of FIG. 3 in an assembled state, and FIG. 5 is a detailed sectional view

_ showing important parts of the backlight unit shown in FIG. 4.

[49] That is, a light guide panel 10 of the invention comprises a light guide plate having
on one surface or both surfaces thereof a plurality of V-shaped notches 11, an uneven
dot pattern, a printed dot pattern or a sanded surface, or a light diffusion plate.
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size to be conn to an electric wire. [51] As sh own FIG
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[53] groovdndigfctie, lightaefdaranpitliBandnhelidagdiaiBe Blaeiachpiisifa thin
forrmad onm%ne‘g%g more surfaces of the thin heat radiating plate 50. The
expose par which is exposed to the outer surface of the light guide
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heat radlatlng plate 50 may-be variously formed, as long as each’of the
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surfsatgle) %z;[rtll%s a thickness corresponding to that of the thin heat radiating plate 50. That
is, while the groove 13 is formed, part of the light guide panel 10 is cut by the
thickness of the thin heat radiating plate 50. Thereby, the entire surface of the light
guide panel 10 is formed to be flat.
[56] Further, a luminous means 30 and the thin heat radiating plate 50 may not be
provided on one side of the light guide panel, but may be provided on two opposite

sides, three sides, or on all surfaces.

[57] The manufacture and operating state of the backlight unit 1 according to this
invention, consiructed as described above, will be described below.
[58] FIG. 14 is a view illustrating the process of manufacturing the backlight unit 1,

according to the present invention. First, as shown in FIG. 153, a raw light guide panel
10 comprising a light guide plate having the V-shaped notches 11 or dots, or a light
diffusion plate is cut to a desired size, according to the ordered specification, at step



thin heat radiating plate 50. Preferably,? each of the groove fitting part 51
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maximize the heat absorbing area and the heat emitting area. [53] In this

. case, it is preferable that the thin heat radiating plate 50 comprise a thin
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statg of Eliggtg%(iklight unit 1 according to this invention, constructed as
described above, will be described below, [58] FIG. 14 is a view illustrating

the pro@&8s B ERFIMREIARY M Bt kg hthin beat madipipgorlate SO are forcibly
preSend imve tibogrobirstl hefshelighingaie fiinad t8yntidédigbidarpaealedOof the
s e ey sy of
QDR ROAE SH5 G JOE OO SR SR BaIUD Pl & gt 50,50
grothas the ¢orepenentniars fiowiljorssaiidded wistacrendtistrtBhlighthguideufacturing
pang}e&goﬁqste@;mgdﬁjﬂ&ggs means is installed in the groove 13, at step

S12. [59] At.this time, the size of the groove 13 is deteymined so that L
Lot ER ot 1o By clotl 0 el Sl Bt g e
radpsths s sReEE aRatsoRRhreanEgdnt T Rl e BB avRIfarming machine, a saw,
undesisehlyambyeer [iobNasbithed e adda whiehuiaemhmty kpPadd /8 retail
Coﬁ%@aﬂﬁ'mwﬁ%ﬁ%ﬂ&{&% 9&5?5”&%%%‘ %E%ﬁ?alé&%& i tsgléﬁ%glt&aﬁon to be

corresponding to the groove 13 at step : iS connected to an

elestitablf fosihs cefsfpd spectfisalifittric wire 35 is provided with a contact

[64] jack 3Tderefore, the present invention is capable of easily satisfying the varying re-

[65]

[66]

[67]

quirements of individuals as weli as companies requiring many products having the
same specification, through custom-made manufacture performed at any location.

Further, the thin heat radiating plate 50 is formed to be thin. Thus, as shown in FIG.
15, even when the PCB 33 is installed in a curved form, V-shaped notches 53 are cut in
the thin heat radiating plate 50, thus allowing the thin heat radiating plate 50 to be
freely bent. In this way, a contact surface of the thin heat radiating plate 50 contacting
the PCB may be formed.

Thus, it is easy to comply with a circular or a fan-shaped backlight unit at a desired
location. The step relative to the surface of the light guide panel 10 is very small, so
that the step compensating operation using the filler, which is performed in the prior
art when a large amount of backlight units is loaded or a backlight unit is inserted into
a frame, is not required. Thereby, it is convenient to install the backlight unit in the
frame.

When the backlight unit 1 of the invention is inserted into a frame 3, with a picture



[61] Further, the thin heat radiating pla’%e 50, which is formed to be long in

wadenaipaise direction and is made of aluminum, is cut to a leegikr2006/001700
corresponding to that of the PCB 33 at step 531. [62] Then, when the

luminous means 30 and the thin heat radiating plate 50 are forcibly fitted

inteﬁhﬁ@m\/ﬁllra o] ﬁmd;gb’lh&ddm denfbid surfsesibie akpmentigfaheown in

the etstmt%ﬁ tﬁﬂ ?aihﬂ Eﬁ-@) pane x{ggthewllg%usqﬁ%%% }%‘lb%gd? ;% pre-
th.#qtea!elt&&attﬁava %u Bel%etﬁa&iﬂtéfemﬁahemew% e peluadnibiesby, the
withaekigho thet.1Tdfubke iheemiorutantbeingliepd rativdeisemisityieonfoleiestiucing a

[6%@@15&%&%5 ging to the invention; the bracket installing operation

and the PCB dhern opergtion are not requwed For mple, a gr
- [68] form.ﬁﬁ%‘m o 28 RHTE} 24P ORI D ML 1B efa Srda o the light
a ngaidefasngting &t@mgta vathitbioesttowr cand mémngﬂtlﬁhnmwdw on
be tﬁaf%tuemmgfqtrwgﬂ@ﬂ%ma temte@ﬁ@rgffém@ﬂlel%%&@ gide.
spegclica ereiore esent ipyention | papnie o easi .
o e A R I R PR BB 3o which

remuwmwemmﬁa%agsm@aémwsmm ihvengged into the coupling
custrspvepsle manufacture performed at any location. [65] Further, the

thin h fi i

169 Ty o Bt AR SrR e %%#% ik é@@ﬁ“ﬁ&é b & surface of
53 BGEZ0PYR khevthinbHases S dien pidhe @@hﬂﬁe@ﬂ d%e thin heat

[70] radiatihiyepicteHOf thdBCBR \ahd e kldbis owaire @ S dnvatiedunfdecgbdie 13, and the

thinheRtad ANEPAERA SPRIRCIANYRR BERIIRADS RS8BT Mt guide

it is easy to,comp n-shaped backlight unit at a

%p{ a_circular or a

o G R AR e . 1 S BBy Thd TR i pttom of
10 fhevgryosmil, Sustreftetingtbp bghipétsafingmidratid making tieHlBr33 and the
vvhla@aﬁ,e%ffm%mae%earwewegreah?ﬂ%q%ﬁ@a@unt of backlight unts
is loa r [ ni rted, in ram not require

70 oo R 6 ot R STE IR ARG SR KLiTgh he PCB 33 t0
Whide h@é@@ﬁﬁ%l%ﬁfﬂwfhﬁ@lmm@ iserted into a frame 3, with a

{721 pictur@&f&é@l?ﬁ%ﬂi&?%Zfﬁ&adﬁﬁgﬁ%fﬁ%&@@i@rﬁoﬁmﬂ%ﬂgmﬁ%move 13, the
beln ace the fr nt,surface e.backli |t as show
16(1 tﬁa[nc]@ the %g%m?odéo rané;'rrhgitted‘rl t!h?o #t: Sé]ull‘(sj?e)e[%#e a e PCB

prenﬂ’é‘t@mﬁ@éﬂ ihtervals, illuminates a picture or a photograph from _
[73] behindAsitenehyin ARG IR khg benniatt dBhmiwenten famta B thesnding part

decﬁ@%\ﬁ?yitﬁi&fﬂf BRI 3faBe of an “L”. However, when the bent part 13d is bent

twice in the Z shape shown in FIG. 21, the electric wire 35 is prevented from being

removed by an external force.

[74] Further, the groove 13 is formed on the back surface of the light guide panel 10, and
the luminous means 30 is installed in the groove 13. Afterwards, the thin heat radiating
plate 50 and a reflection sheet 12 are sequentially assembled. Next, the thin heat
radiating plate 50 is coupled to the reflection sheet 12 via a reflection tape 61, or is
coupled to the light guide panel 10. Further, a sealing packing 63 is provided on the
entrance 13a.

{75] When the light guide panel 10 has a rectangular shape, as shown in FIG. 22, the
groove 13 is preferably formed in a “U” shape along the circumference of the light
guide panel 10. The PCBs 33 eqguipped with the LED lamps 31 are mounted on the
corresponding PCB mounting parts 13c, and the electric wire 35 is inserted inio the
coupling groove 13e which couples the PCB mounting parts 13c¢ to each other, It is



9
distinctive atmosphere. [68] Meanwhile, an entrance 13a is formed on only

- WQRWEAPEIthe groove 13 of the light guide panel 10 to comnRGHIGERA0AGDN1700

[76]

[77]

[78]

[79]

[80]

[81]
[82]

[83]

[84]

the exterior, and a closure end 13b is provided on the other end of the
groove 13, so that the entrance 13a is rElaced on one place. Preferably, a

colpiEblo B thesqunbins stppenldehrreravsamdshrllesechonieach PCB
aremprntidgham Haposite sides, so that the electric wire 35 is inserted into

the cqupling, roRYGLRFFIED S, rﬁfw&wu?ﬁ%%&m@a@ﬁ%@yg@ e
and reflecting is provided on a surface of the groove 13, w aces the
froFﬁfEf?ﬁfﬁ%‘|FaH? B eE e Vhon e e guidsPanshapa sranlanhape or other

elesftrigon e 3beiRTBHcui drit  BEb baners raintbtineed ba doti skifsethEBupling
la ¢ fie diaplayark eCERHAREHHRRE 1RO B LG HAR! FHIYS, P %@Loupling |

and a display fil 5 wever, the white film 21 is installed on the botfom

of %O‘g’?ﬂo%gea&? SRRt A@sf%flvam&% mg e fuRITRfEfpoe of the

PAEEBReside praebdttric wire 35 diffuse when viewed from the outside.

Ezll Wafﬁi&?'wmiﬁﬁéiﬁéheghf@@iﬁﬂgg g@&q’l&%&l ' iﬁzlﬁ{%datf}’ui%gtﬁ?geﬁﬁﬁhal shape
ur. 0 i uide el 10. [ .

Pre%gé%ﬁ%lh%%ggﬁ%%fﬁgéﬁfcﬁ %é)el%tn Pﬁ?o}gw%% r%‘r)nV%:}] e the l a flexible

B %3/', Whdchoisteapite besk Ehsrlordble 85 Brhanerselienthensiahiligyand asser-

whidhbigitye st filemitheskiGBlenauntirgepdithdnd b A3 rAsa shiaus, in FIG. 20,

the b%%hﬁéwm&%%{év%eﬁﬁﬁ%ﬁ% NG, BA: Cecﬁ‘éét?fécﬁcla 33

to have the shiape of an "L" tpart 13d'is be
twifSiA BB BRaROLE RS 7 OReSTes RORId R herhannrel HarigTpryGdred
from BDdingoteme8driay he atcaraely docmel¥ 6 B thide, dhthg thisMeedGrigiating plate

for the li ' 10, ' :
et A T O

plate BV e aRheS S SR SHAYIRE RN g, (Reslghiitde panel
thirl GeegardlghatinaeBiendt Sobient buptedshanhe reflection sheet 12 via a

reﬂel_cm g@gec@%g%ﬂg 19 flﬂ?ﬂi@ﬁt r?ﬂ@dé%%%ﬂ@%ﬁ%&b;ﬂ;&%fr’?%@r@tl guﬁ?e panel
se ACKI tovided o enyrance, . e ell
o L R e e I SRR Rl e dpgrovens

1318 ?gﬁ)ilghl‘brmed in a "U" shape along the circumference of the light
guide paefibdiionTited? CBE 3f-chedrpatieWie thadtide dampsigi: aifde panel 10.

o kR A AR 8 A AENIES L
mobiiES B%,Yéngégq]o The-gremerl 312 which the luminous means 30 is installed is si-
multaneously machined to be in the same plane (see, FIGS. 15 and 16).

The PCB 33, on which the LED lamps 31 are mounted at predetermined intervals,
is fitted into the groove 13 of the light guide panel formed as such, and the thin heat
radiating plate 50 is installed. The sealing packing 63 threaded in the electric wire 35 is
provided on the entrance 13a of the groove 13. Subsequently, the circumference of the
exposed part of the thin heat radiating plate 50, the edge of the light guide panel 10,
and the groove 13 including the coupling groove 13e which is open yet are covered
with the reflection tape 61, thus simultaneously performing a waterproof sealing
operation and securing the thin heat radiating plate 50. Thereby, the manufacture of the
backlight unit is completed.

According to the invention manufactured in this way, the entrance 13a serving as
the exterior passage of the groove 13 is formed at only one place, and the waterproof
sealing operation and the operation of securing the lumincus means 30 and the thin
heat radiating plate 50 are performed using the reflection tape 61. Thus, the present
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WO 2007/049847 PCT/KR2006/001700 preferable that the coupling

WQree/eBdbe narrower and shallower than each PCB  mounf®y s (08601700

[85]

[86]

{87}

[88]

[891

[50]

[76] Further, as shown in FIG. 23, in which the thin heat radiating plate
and the reflection tape are omitted, when the light guide panel has a

c.r%&ﬁ%@@ﬂd@%@ﬁ%ﬁﬁb@aﬁmﬁ@ﬁe BadsaftpTde qasrofanasyfapsure.
mourkgdthe bﬂiﬂiﬁ@%gﬂ?@v@qm}@@%% mn@ﬁﬁelﬁ@ ReIBd with tape at

g ARl R0 P, (6 50 UG RN 63 Fviced

ounting part ong the CII‘C

ligRE §iligRnp ahimPRigotan qnemae? %ewlﬂﬁ‘é ﬁ@%@%ﬁb@ﬂﬂ%f@%@% with
to Havexatite éxdirnempieray gheyntisg evdtdCHoR4mndiR0 IibeRCB/a3if the

'nsﬁ%ﬁﬁéﬂt 6 EqRVEL GRAY Qﬁﬁéral{lag R PGE:S %W%Blm%se itis
bent. The erX|bIe PCB r%%\ehfcellent ndability and assem- blabijlity, so

thal ALSSREARE KBRS An iR R TaRR B h e NG Sty &) RS ERIGH 2hddhe
thinpfé'@:atﬂ@jmnggcpﬂdte B kisght togetherowitdsathe flexible PCB 33' has a

plu fa'M%&O%E%%%QQHM%QME%%F&%W%&&@ sﬁe%] of the light

The n tches.5 I?% ternat formed ont eoft
con

h
racﬁuf gpﬁf'e‘%e S %g ﬁ% 48Rl RS t% 3P s pepo%tltl 1ns led in the
Theaumrearqedisdphatecdeditbeiniidaon wéls:eelp@rméa arpthwwéynd

ma&ﬂe@&e& Wﬁﬁ}ﬂﬂl&@i&h&%@]@a@t g@lﬂe@aﬂélleﬁas v eiienihisohert other
?ath &Ie re{rﬁﬁ“?@ ttné3 o ? 61@ rO\ﬂ%e gaﬁ‘ﬁ" reb the backhght unit
P ?e NESVE'ta

C|rcu erehce o ht gwde pane Goes a W SIV

callédesistapt faﬁ‘é trrigEmse-AyLISBBRRS. 3RSl isrRash orbaadly. |@mhen the
[81pessivillestiondahet 23 iscatiseklightortisés hatiminddceafithedigivegicitao install

par&e‘h]lgad[ﬁgﬁgg&g%ﬁe&ﬁprtlon of the light guide panel 10 is generally

machined on the plahe using a carvmg tool. The groove 13 in which the

lumincURHh RS-ty erifhe ekl Gt g Make a0 FERPIF] AUisi e thedlge of the
sarfight|gmide pesclFIGSdlhantilocllfs Pl ihenRalBA S the whiorethd, tHelight of the

lampsr$ @pﬁg%eﬂeatlﬁr@@%@wmﬁ iiBRiRd hifted Rl A A8Hahe PCB
e{i%?' U|de neléh as.s uch, %d the thin ﬁ{1eat radﬁ%%% urfac
ot SR T RS SRR AR S Rt e PR AP PL LE Tg surface
35 ﬂé)mémécg@rgméeeymha&mea okt digpbey ecteendupugirshtly, the
cnrcun'méeneet@h n@%ﬁ@%rbp{ﬂbe&y@nhﬁmemwﬂm}me&y&ﬁaﬁhmum the
edgoe qh U|de Bianelr%gd ndén}e&r ﬁ‘f n&{t&%&% ecou%);&n .
roove (s O en e are CO\%re Wit ection apepgl AUS

smﬂ%‘ﬁ‘@bﬁg@ pa pfmﬁawj hofaEp mém@%@etmmwdﬁ Rgnel may be
theikinufigatratitatinggiate shpd bergby tibawabdeftaatuierofdheingasaidighd. For

un"emkﬁt%wn in FIG. 25, the light guide panel may be manufactured to be
suitable for the cover of a cockpit of a helicopter, a lower end of which varies in height
and curvature. Thus, the flexible PCB 33" which is freely bent and the thin heat
radiating plate 50 having the notches 53 are installed in the curved groove 13, so that it

is possible to manufacture various three-dimensional backlight units.

Further, the thin heat radiating plate 50 can be installed throughout a wide range to
cover the back surface 10b of the light guide panel 10, so that the heat emitting
operation of the luminous means 30 is efficiently carried out. The operation of securing
the thin heat radiating plate 50 to the light guide panel 10 is implemented using the
reflection tape 61. Thus, it is easy to manufacture the backlight unit.

Meanwhile, as in the embodiments shown in FIGS. 26 to 28, the light guide panel
10 includes a slim panel 10c which is thinner than the depth of the groove 13, and an
adding piece 10d which is partially provided to form the groove 13.



[84] According to the invention manufhctured in this way, the entrance 13a
wEesYingses7 the exterior passage of the groove 13 is formed ag©riyn6s/001700
place, and the waterproof sealing operation and the operation of securing
the luminous means 30 and the thin heat radiating plate 50 are performed

[91] usingithibisefieefithe aﬂﬂﬁ;@:piéﬁhuﬂdtberpbhmﬂtﬁ Ny CHAOPFHBI BB4 Thus providing

PGH4KRA0! Q0invent OHRXEH f .
af%ﬂ-é easge%qgn%gn ufac 58]{/Igr:/E (?ther wor#ﬁlﬁsl%iﬁv%%g%@gé ft%&l% %v?hglcrﬁatemj
thé” LT A %ﬂﬁ at the back surface 10b of the

[92] light éﬁld@ﬂo&l@ddmg mllecseld}d]g‘» pddédrtg 68nipleroeid dk atsoffsiimmribkickness of

'tERH&E%ﬁbﬁa%eIfﬁﬁt?%lﬂa%%i?ﬂl A%56ve b $ihsvenly H%%@%ﬁ%ﬂéﬁi% %9 WitBiiation of
etely preventn r from enterin ere

o P R R TSR o LR it JREo Aoy e Alfghed o the

praers ﬁ@m@amts@gﬂv@ Twaiagyrootahordicheisthronideddiarihss st ipanéhd Os.

[93] mea@zﬁ%@ﬁ@&@n@&ﬂd&lﬁl@D&iﬁé@@t&&ﬁ@%ﬁﬁbﬁtﬁ@%ﬁﬂ%& %B&rﬁ; part of the
INnc vepn when.t min eans nst

Atk M S URTRART BRIt IR e orne

opp03| s 7de pane iS ho
R&eﬂ‘i‘elQéfﬁdﬁeﬁﬁﬁéh?&&h%ﬁHfthéhbouplmg groove Or to be

[94] sealeAd:hmrzhng ibhaiathea b obmbitieents diehesaadsadtien) beddgewihith panel
the;ﬁugﬁp&aaéaf SHFHIOR QUF RS Oﬂ,&aq &%@&R&é&@%&ﬁ& %&ﬂﬁg piece 10d

‘E te do_not protrude to the outside and do not sag. Thereby, t
OFE ArletiUrERSEant to external interference and impact, and is easy
[95] to haﬁaie chuptresgtibe ppoeksiBiitapbe amdgefia toednaskbghtabritisng material,

migipizecs@Rstdbin Q&W’Qﬂlé&ﬂi‘ﬁ@'&n@i@?i@@&ﬁﬁ%@ﬁCk“ghtU”'t [87]
161 Sér;?o“%ﬂé%%?ﬂ‘%é%&%ﬁ S D6 R R A i AR ghgends from
grobeerpevents lighncinghef ﬂ@@llamvpseéﬂ(maaﬂémm depdgroowespanding to the

reflaciRaesod s play IsGiaaiating rad$eB 33, the LED lamps 31, and
1971 o R B SRl S S At FR R R RS i e
gwde pane us, a neat displa creen IS achieve

imgEPeie EivhHeernscing e SGR AdeRrothia %@Wé@ﬂ}mma@téfblm@m from
badké FIRIninbaipgrthedeiiad staprrontdedibieacdipoensisnsdlthbalit panel 10c

usingithe M%x%ﬁ@@ THANQULING: HFame: Wafd R Lne gy gflré_i]a?ably formed

ligh gwde panél'may be manufactured to have any §hape usin
the B EFPTAGDID BRI aieat AREORInE Bt e heap smitting

theahgcht guide panel may be manufactured to be suitable for the cover of
[98] a cockmit efheliaarts fo@ﬂ@@f)ﬂ"ﬂ@%&é@%ﬁ@ dii0Mn&he. However, the

curvature. Thus, the.flexible P nd the thin heat
rad%(t)(r)]‘é F}Ia{n aé} \/{-ﬁlﬁ &%ﬁ#& njt?l% curved groove

[991 13, sokatgh, since the light gmde panel comprises the re:lanveiy thin slim panel 10c, the
light guide panel is smoothly bent, Thus, even when the backlight unit is mounted on a
curved surface, such as a cylindrical structure, it is easy to make it comply with the
curve surface, so that it is very convenient and easy to install the backlight unit at a
desired spot.

[100] Hereinbefore, the preferred embodiments of the present invention have been
described with reference to the accompanying drawings. It is to be understood that the
words which have been used are words of description rather than limitation and that
changes within the purview of the appended claims may be made without departing
from the true scope and spirit of the invention. Although the preferred embodiments of
the present invention have been disclosed for illustrative purposes, those skilled in the
art will appreciate that various modifications, additions and substitutions are possible,



is possible to manufacture various thrée-dimensional backlight units. [89]

wdrrithetsgle thin heat radiating plate 50 can be installed througgwystraoyéda 1700
range to cover the back surface 10b of the light guide panel 10, so that
the heat emitting operation of the luminous means 30 is efficiently carried
outvittherofepation Hbsedurswgpthasthepineaf theimivegtjvats Sikttoted iipihle ac-
gu%@%&%ﬂg}ﬁgplemented using the reflection tape 61. Thus, itis
easy to manufacture the backlight unit. [90] Meanwhile, as in the
embodiments shown in FIGS. 26 to 28, the light guide panel 10 includes
a slim panel 10c which is thinner than the depth of the groove 13, and an
adding piece 10d which is partially provided to form the groove 13. 11
WO 2007/049847 PCT/KR2006/001.700 [91] In this case, the adding
piece 10d combines with the slim panel 10c, thus providing the thickness
for forming the groove 13. The adding piece 10d is made of a material
which may adhere to the slim panel | Oc. [92] That is, the adding piece
10d is added to complement the insufficient thickness of the slim panel |
Oc, thus forming a groove 13 having sufficient depth for installation of the
PCB 33. Preferably, the adding piece 10d having a narrow width is
attached to the part for mounting the luminous means, which is provided
in the slim panel I0c. [93] Further, the adding piece 10d adheres to the
back of the groove forming part of the slim panel 10c, and a reflection
sheet 81 is provided on part of the outer surface of the adding piece 10d
to prevent the leakage of light. [94] According to another embodiment of
the present invention, a compensation panel 70 is provided on the back
of the slim panel 10c and connected to the adding piece 10d to form a flat
surface. [95] The compensation panel 70 may be made of a porous shock
absorbing material, such as Styrofoam, or MDF (Medium Density
Fiberboard). [96] As shown in FIG. 13, the slim panel | Oc may have a
step 15a which extends from the groove 13 to an end of the slim panel
10c and has a depth corresponding to the thickness of the thin heat
radiating plate 50. [97] Further, the thin heat radiating plate 50 includes a
part which is provided in the groove 13 while contacting the PCB 33. The
thin heat radiating plate 50 is bent from the PCB contact part and extends
to surround the outer portions of the slim panel | Oc and the adding piece
|Od. That is, the thin heat radiating plate 50 is preferably formed
throughout a larger area so as to maximize a heat absorbing area and a
heat emitting area.
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(ﬁg&;he %roove 13 is preferably formed on the side of the slim panel 10c.
W SeE

[1]

2]

[3]

(4]

i3]

(6]

[7]

the groove 13 may be formed on the side of the ad&ihBrRASE/001700
10d. [99] As such, since the light guide panel comprises the relatively thin
slim panel | Oc, the light guide panel is smoothly bent. Thus, even when
the backlight unit is mounted on ﬂlaimsurface, such as a cylindrical
structure, jti to, make it.comply with the curve surface, so that it is
very co ﬁ?}ﬁgg%‘&“éta@rﬁ?ﬂ%’ﬂ&ﬂ the backlight unit at a desired spot.
[100] Herligibetids, nhrchraidrhaddndiss difimntg e dags sty umentiosurface or
have begsthdasrbethithr e fRHeRas (or RSCHEOMABRVINEINPMRGS. didnied dot
to be undﬁ{g,togg athgxlg (E?S ¥1vtg€rds whlcg%\é%pen lf}iﬁefg'are words of
descriptfon rather tan fmitation and t B J&- Biftfiin the purview of
the appérueipers msmuippdingiendiBbledupanimgedrona trieBrtreestofight to the
and spiriighk thedayension. Although the preferred embodiments of the
present j ' n disclosed.for jlustrative purpose se .
skilled in%ggggt?‘v’v%%%g%%a% e ?&’afnff%ﬁs %%5}%}3% %%?d%ﬁ%ﬁ%%n ous
substitufR&SiepBaliadén fae lghs suédeoanel #HCT/KR2006/001700
without dejartiegs fegitating sleop & erddapir ik berinveatitn asHistiagekkigroove.
the ac- eggggmtqm% é@f&@ﬁogm@%%@%ﬂKR2006/001700

claims [l] A backlight unjt, comprising: a light guide panel which includesa
light guid® SR i%%ﬁ%@%r%%oweﬁ%%w%@mﬁw on
of notches ca e tbeaadoe p sdettipattexteoq sahwelbsure end

surface, whigH g e HsOmRiAtS R PIRRLS MRANS W WdiRG @R Edance is
lamp moyrrlltnee%oy a PCB tolemlt ight to the light guide panel; a groove
formed aﬁ)ng a_ﬁ é’&lg"e%ﬁﬁeaﬁ%rﬁn uide panel so that the luminous means

is installé¢mrhegigiaoyaitierpanseddrerectiPhEateuittia gasiatetfikk drorprovided

? bﬁc_k smfxmmg%&mw%?@@%&% iﬁgﬁlwiﬂmdéﬂiﬁmﬁhme.

ot n P MU 0 o 0 e s s b

with an SABRBFCRAGIT ARG WAt Robidbinaer dirpissie aiibie groove,

of the granden sddbat phaentttrics isiplalad apaniyeneRiaeRaedof the shm
panel so as to define the groove.,
The backlight unit as set forth in claim 1, wherein the thin heat radiating plate is
made of an aluminum material, the groove fitting part including 2 PCB contact
patt is formed on one or more surfaces of the thin heat radiating plate, and the
exposed part is formed on one surface of the thin heat radiating plate or two or
three surfaces of the thin heat radiating plate, which is bent and extends to a pre-
determined position.

rad I pntEd

The backlight unit as set forth in claim 1 or 4, wherein the light gnide pane! has a
step on a portion ranging from the groove to the end of the light guide panel, the
step having a depth corresponding to a thickness of the thin heat radiating plate.
The backlight unit as set forth in claim 1, wherein a white film for screening and
reflecting is mounted on a surface of the groove, which faces a front of the light
guide panel.

The backlight unit as set forth in claim 1, wherein the groove is formoed on a back
surface of the light guide panel, the luminous means is installed in the groove,
the thin beat radiating plate is secured to the light guide panel, a reflection tape is
attached to provide waterproofness, and a sealing packing is provided at the
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a coupling groove is provided between PCB mounting parts which are

WO 48N opposite sides, so that an electric wire is installeR#2006/001700
coupling groove. [3] The backlight unit as set forth in claim 1, wherein the
light guide panel comprises a slim panel which is formed to be thinner
than a d8tP6Fthe groove, and an adding piece which is coupled to a

8] predeteffhineatioglionmdf 2k ees forttpemndlasn As whetefinth¢RCH danrall¢dlin the
The bacilighie s satdetiloRn ket tigdbindsat radiating

plate is a%e %P‘J.%%alumlnum erial, the gropve fitti rt including )
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radiatingiplelies krfomned exposedl pasiiphsrovetothioeyuddioting athised along

heat radiginéhplaiR I WOR! sé et Biaaeswidhe-tird ealordiating

plate, which is bent and extends to a pre- determined position. [5] The

backlight unit as set forth in claim 1 or 4, wherein the light guide panel has

a step on a portion ranging from the groove to the end of the light guide

panel, the step having a depth corresponding to a thickness of the thin

heat radiating plate. [6] The backlight unit as set forth in claim 1, wherein a

white film for screening and reflecting is mounted on a surface of the

groove, which faces a front of the light guide panel. [7] The backlight unit

as set forth in claim 1, wherein the groove is formed on a back surface of

the light guide panel, the luminous means is installed in the groove, the

thin heat radiating plate is secured to the light guide panel, a reflection

tape is attached to provide waterproofness, and a sealing packing is

provided at the 14 WO 2007/049847 PCT/M006/001700 entrance. [8]

The backlight unit as set forth in claim 1, wherein the PCB installed in the

groove comprises a flexible PCB which is freely bendable. [9] The

backlight unit as set forth in any one of claims 1 to 8, wherein a plurality of

notches is formed at several positions on the thin heat radiating plate used

along with the flexible PCB, so as to comply with a curved groove.



