1 Enhanced back light structure Field of K& ™"
lsnvention The present invention relates to an enhanced back™Fi ght
structure, nore particularly, to an enhanced back |ight structure which can
i ncrease above 50% | um nance in conparison with the prior art. Backgr ound
of the invention A back 1ight device is enpl oyed to provide
lighting for indicating neans such as vi ewi ng-w ndow or display- neans, and

can provide clearer indicatin ffect in_nightly application. The
light-guiding plate in the vi iwsém%&tggmmy subj ected to a

special process on its front or back surface to enhance its | um nance.
The conventional di ode-type back |ight device generally can not provide
sufficient | umpRRRE8f tHE vdhition Ne nunmber and grade of diode should be
enhanced to provide desired |um nance. However, the cost and power
consunption wll increase. For the conventional diode-type back

| i ght device, the frgnt or back syurface of its Ihi[aght- ui di,n plate is often
carved or roughened pEsseniinygnton felates do angnhapged lggﬁﬁtm\ﬁq#e,be

scattered and ffgh%oﬁ%h?ﬁdl@ %gte"n%%gé.d‘ga&é Absr s \e&%%hichh&nuni formty of

l'ight 1s hard um nance w ecrease.
increase above 50% luminance in comparison with the prior art.

Background of the invention

A back light device is employed to provide lighting for
indicating means such as viewing-window or display- means, and can
provide clearer indicating effect in nightly application. The light-guiding
plate in the viewing-window is generally subjected to a special process

on its front or back surface to enhance its luminance.

The conventional diode-type back light device generally can not
provide sufficient luminance such that the number and grade of diode
should be enhanced to provide desired luminance. However, the cost

and power consumption will increase.

For the conventional diode-type back light device, the front or
back surface of its light-guiding plate is often carved or roughened to
form a hazy surface such that the light will be scattered and emit from
the light-guiding plate. However, the uniformity of light is hard to

control and the luminance will decrease.



2 To enhance the |um nance of |ight fromthe hazy-surfaced
light-guiding plate, the conventional notebook conputer is often provided
wi th an opaque light-diffusion plate on the surface of the back |ight

t hereof. The opaque |ight-diffusion platﬁ can shrink the light- emtting
angle fromthe |ight-guiding plate such tthat the | um nance is enhanced
uni formy. However, the light-diffusion plate can only enhance a limted
| um nance and is expensive, for exanple, a NID is required per square

centineter surface Iy eghdietehe iminanpe belight from the hady-gurfacedhows t he
expl oded view of a conventional back light structure. The conventional back

li ght conpri sedightiguiding plate; the qenyeational notehogkt computes N ate 12 and a
plurality of LEDs (]light, em tting,.dj 13 ' ' L dikng pl ate
11 is arranged P&%\‘J‘hegq’&‘%‘b@% %ﬁqﬁgbﬁhg'&%%%%%ﬁé%%g%%@gﬂ?%@rranged
on the circuit Vv [ _ i6R - hrink the light- The
| i ght - gui di ng 6@@%8%?3%%5 @%éﬁ%ﬂgﬁﬂ“ﬁf&"éﬁeci al ?)rog(I:less on the
front or back smiittageanglerfash the light-guilitigplate suénthat the lnmi@Bocd B ar e
arranged beside or below the |ight-guiding PI te.11 and the aque
| i ght -di f f usi orenphaces uBforsmly: Howewer, she Ligh -dff@l%@ﬁ pﬁa@%cgqopﬁg
light-guiding plate 11.ta form.a back ]i L UCE Ur :
It is an obj ect®tgp¢HR l’ﬁl@wpmﬂdoﬁ%eé%ﬁ&gbﬁ? heg(a?)llp 112N 1 e
convent i onal dirgirlppk: Luald cltintblef Nsirhioe forth iRsROk comgaitened and the

t be"w

uniformty can n controlled due to the enploynent of a haze
surface on the light-guiding plate, and the cost is increased due to the
enpl oyment of expensive |ight-diffusion plate.

Fllgt lisfm\?vg Q %&pﬁ)%jeﬁ(%}ie\gfofahgoﬂe%ﬁgﬂﬁl i)&\keﬁéﬁton to
structure. The conventional back light comprises a light-guiding plate
11, a light-diffusion plate 12 and a plurality of LEDs (light emitting
diode) 13 wherein the light-guiding plate 11 is arranged upon a stage on

a circuit board and the LEDs 13 are arranged on the circuit board to

2

provi de

provide light source.

The light-guiding plate 11 has formed a carving 14 by
special process on the front or back surface thereof to form a hazy
surface. The LEDs 13 are arranged beside or below the light-guiding
plate 11 and the opaque light-diffusion plate 12 is attached on the top
surface of the light-guiding plate 1 1 to form a back light structure.

It is an object of the present invention to solve the
problem in the conventional diode back light in which the luminance is
weakened and the uniformity can not be will controlled due to the
employment of a haze surface on the light-guiding plate, and the cost is

increased due to the employment of expensive light-diffusion plate.



a prismatic structure over the surface of the |ight-guiding plate such that
the light propagating within the light guiding plate can be guided to the
front direction through the refraction o8 reflection by prismatic
structure. Moreover, the angle of the prismatic structure which determ nes
the view ng angle of front surface correlates with the view ng angle of the

LCD (liquid crystal displ ay)It isT%ttho}%g&eaﬁﬂthg)qrﬁiégwenﬁﬁhQﬁ%i-h%iﬁ'eng

angle, the prismatic structure can concentr mtting t to the

extent of Vi ewqNgishdtiEstridiie Vel aNE sudaddef fhedifhtsiuiding pawasuch that

It is still anot’her object of the present invention to provide a back |ight

structure whi clthé ﬁghhpmmgaﬁngwimm@iigbtg@dmpla%%  guifeddte thep of
casy o cont  offont Kseban thigughahe snBacs i Eoclifp by gymae °nhanced and
The back 1ight [ rel] 0, | tyd IS
characterized Fﬁ?ﬁ%‘&ﬁ%&ﬁﬁtg%e%ggk ?ﬁ{gﬁl% t-gu?tg{bﬁ'gap"lvg?g has been

provi ded W th FeRirinshd the véwingt atigle b \fiony sarface corrélatesdvitie tiss onal
corrugation, and the lateral or bottom surface of the Ii&ht-gui djng plate

has been provi céevingtangle of daesL.COh dliquad crywtal displayhelhsy Lefhgenerally uct ur e
can be forned %#m)“i I Nj
structure accol’@ Bgt (B8P

ection. . . i gaht
aewingaingle, the Brismafic SEREHE gt §°ﬁ%§1§'§a%ﬁ¥di ng
plate, a plural|f:y: ) abesd : &) ifif8s ehRaddigdtheui di ng pl at e,
and a pri srratigh{sl?hrngc]tﬂ re ?gl\%i ng orﬁf‘}_lor t alJfégi’mensi onal c%rrugation and
| ocat ed on t he figp-side fungigande.t he | i ght-guiding plate, such that the |ight
traveling within the light-guiding plate can be directed, through
refraction or reflection by the prismatic structure, to the front side.

4 Brief description of t h?[t gsr St 395 ther object of the present invention to

ask

provide a back light structure which is thinner than that of prior art and
can employ LED of lower grade and less number while the luminance
is uniformly enhanced and easy to control, thus saving cost and power
consumption. y
The back light structure according to the present
invention is characterized in that the surface of the light-guiding plate
has been provided with a prismatic structure having one- or
two-dimensional corrugation, and the lateral or bottom surface of the
light-guiding plate has been provided with at least one LED, wherein

the prismatic structure can be formed by mold injection.

The back light structure according to the present
invention comprises a light guiding plate, a plurality of LED arranged
below or beside the light-guiding plate, and a prismatic structure having
one- or two-dimensional corrugation and located on the top surface of
the light-guiding plate, such that the light traveling within the
light-guiding plate can be directed, through refraction or reflection by
the prismatic structure, to the front side.



In order to better understand the present invention, reference should be
pade to the follow ng detail ed description taken in junction with the

acconpanyi ng draw ngs wherei n: Fig. 1 is the expl oded view of the
conventional back Iight; Fig. 2 is the, perspective view of the first
enmbodi nrent of the enhanced back Iiﬁht structure according to the
present invention; Fig. 3 is the side view of the enhanced back |i ght
structure in Fig. 2; Fig. 4 is the perspective view of the second

enbodi ment of y}pefdescﬁpmhadpm da’¥ings ght structure according to the
present invention; Fig. 5 is the perspective view of the third enbodi nent
of the enhanced back light structure according to the present

i nventi on; Fig.6 is the perspective view,of t fQ i ment of the
enhanced back |i ght stiﬁé‘?&?" °a‘&"ét?raﬁnﬂ§fsf%1r‘f%8 %&%@EW%@% i on; and
Fig.7 is the p Ny i}?éN ' v\ﬁﬂ?ﬂ@fzﬁl%ﬂtde%ri tish fkeanked

back light st rg%t?f"gggléggl\r& [ ngrﬁ%%é ?ﬁg{elpfroglgent I nventi on. p Det ai |
description of jidutionrwithrthe decotpatiying drawings wherein: Ref erring now
to Fig. 2, this figure shows the perspective view of the first enbodi nent
of the enhanced back |ight structure according to the present invention.

The enhanced b%’% 1 iisgﬁlte exploded view of the conventional back light;

Fig. 2 is the perépective view of the first embodiment of the enhanced
back light structure according to the present invention;

Fig. 3 is the side view of the enhanced back light structure in Fig. 2;

Fig. 4 is the perspective view of the second embodiment of the

enhanced back light structure accorging to the present invention;

Fig. 5 is the perspective view of the third embodiment of the enhanced

back light structure according to the present invention;

Fig.6 is the perspective view of the fourth embodiment of the enhanced
back lightstructure according to the present invention; and

Fig.7 is the perspective view of the fifth embodiment of the enhanced
back light structure according to the present invention.

Detail description of the preferred embodiments

Referring now to Fig. 2, this figure shows the
perspective view of the first embodiment of the enhanced back light

structure according to the present invention. The enhanced back light



5 structure according to the present invention conprises a |ight-guiding
plate 21 arranged on a stage of a circuit board, a plurality of LED 23
arranged on the circuit board to serve as a |light source, a prismatic
structure 25 provided on the top surface_of the |light-guiding plate 21,
wherein the LED 23 are pl aced bel ow t he ﬁight guiding plate 21, thus
formng a back light. : After the formation of the LED 23
on the circuit board, a silicon rubber is coated upon the surface of the
LED 23 such t hgmétuge hécrdingfolthe fledent thviehfiod Toamrisbe ailight-gaidingi r ect | y
into the light-guiding plate 21. The light incident intQ the |light-guiding
plate 21 will bplagc2t aerasgedontastagopf 8 wircyitdagrd.ipluralgyt ofgblER 23 pl ate 21

uni formy. As to the prispatjc structure 25,.i.t can be f by a nol d

i nj ecti on net hGEFaEIH%‘EOF Qc;rpulgi),qa{ftgq SFIVE 35 & st sourge, grﬁf%r&ﬁ ing plate 21
si mul t aneousl y. | | r act }1?150 -ai% { ght
emtting from lsﬁgg@fg%iiﬁfgﬁﬁ?npﬁgttgﬁ% togggﬂvfﬁjgﬁélg S f)ilager b\l/’l ew ng
angl e, thus enkaReéindhé IED D3 aeplecedbdlowrthy light guiding plate 21, thus Fig. 3
is the side view of the enhanced back light structure in Fig.2. As shown in
this figure, tfiershinga back lightag fromthe |ight-guiding plate 21 will be
refracted or reflected by the prismatic structure 25 and becone nore

collimated to the front direction. In other words, the |light can be

confined within a smaller vigunGeAdahatise of THALED 28%d H¥ &isabe.
The angle of the prismatic structure 25 placed on the |light-guiding plate

21 depends on toard]essitieon valshérrig coagdagonotiefsuoface of the LiEbh 283tsush shoul d
mat ch the vi ewabl e angl e of t

t he LCD. . .
that the light emiﬁmgefrom LED 23 can be incident directly into the
light-guiding plate 21. The light incident into the light-guiding plate 21

will be scattered on the top surface of the light-guiding plate 21

uniformly.

As to the prismatic structure 25, it can he formed by a mold injection
method such that it can be formed with the light-guiding plate 21
simultaneously. The prismatic structure 25 can concentrate the light
emitting from the light-guiding plate 21 to be within a smaller viewing

angle, thus enhancing the luminance uniformly.

Fig. 3 is the side view of the enhanced back light
structure in Fig.2. As shown in this figure, the light emitting from the
light-guiding plate 21 will be refracted or reflected by the prismatic
structure 25 and become more collimated to the front direction. In other
words, the light can be confined within a smaller viewing angle to

enhance its luminance.

The angle of the prismatic structure 25 placed on the
light-guiding plate 21 depends on the desired viewing angle from front
direction which should match the viewable angle of the LCD.



6 Ceneral ly, the LCD does not have a large viewabl e angle, which ensure
tthe feasibility of using the prismatic structure 25 to concentrate the
light within a smaller view ng angl e. Mor e
particularly, the angle [err] of the prismatic structure 25 is preferably
60 degree to 130 degree, and 90 degree is nost preferable. The depth of the
prismatic structure 25 is preferably about 0.025 nmmto 0.20 mm and the

wi dth thereof is preferably 0.05mm to 0.30nmm Figs. 4

and 5 are the [Bémpalty, the MCPvdoesindt have actange aivsvable adglervbdchrensuref t he
enhanced back Irght structure according to the present invention,

respectively. The feasibility of yaing mﬁmwme&%&mwnﬁmm lighgsent

i nvention conp | i ght - gui.di n | ate 21, a plurality of LED 23
arranged bel ow‘ﬁiﬁ"‘%l SW?H gvﬁg fe 21, a prismatic structure 25

provi ded on the top surface of the light-guiding plate 21 to forma
prismatic surface. The prismatic structures in the
first, second, and third eniddrerpatticutalys théabglecd of dhyaptrismatizt end al ong

t he transverse | ongi t udj nal nd dr gonal direction, res ctrvely, and al |
of them can furfSIcBEe2S P Iy S50 grpmglﬁqu?@r%tanﬂr? QEFREII&T Vi ewi ng

Sgglsgezzt?r Sghspéﬁglt&re&ﬁéﬁ?o@? I‘iieg%oﬂhfetwlséﬁ%%c W g?% ﬁ%e%é (i%ced back
light structurgpgge0i0disNen o DD RingS&Y tHeNwRith tRéreof BepRIIARRLd back 1i ght

structure accorgr ng to the present 1 nvention conprises a I'i ght’- gui di ng
plate 21, a pl €@3miyt®0.308iN23 arranged bel ow the |ight-guiding plate 21,
a prismatic structure 25 provided on the top surface of the |ight-guiding
plate 21 to forma prismatic surface.

Figs. 4 and 5 are the perspective views of the second
and third embodiment of the enhanced back light structure according to
the present invention, respectively. The enhanced back light structure

_rhd

according to the present invention comprises a light-guiding plate 21, a
plurality of LED 23 arranged below the light-guiding plate 21, a
prismatic structure 25 provided on the top surface of the light-guiding

plate 21 to form a prismatic surface.

The prismatic structures in the first, second, and third
embodiments have their corrugation extend along the transverse,
longitudinal, and diagonal direction, respectively, and all of them can
function to direct the emitting light within a smaller viewing angle to

enhance luminance.

Figs.6 and 7 are the perspective views of the fourth
and fifth emboodiment of the enhanced back light structure according
to the present invention. The enhanced back light structure according
to the present invention comprises a light-guiding plate 21, a plurality
of LED 23 arranged below the light-guiding plate 21, a prismatic
structure 25 provided on the top surface of the light-guiding plate 21 to

form a prismatic surface.



7 ~Different fromthose prismatic structures in the first, second, and
third enbodi mnents which extend in one-dinensional direction, the back |ight
structures in the fourth and fifth enbodi nent have a prismatic structure
ext endi ng al ong two-di nensi onal dlrectlon Therefore, the light traveling
within the light-guiding plate 21 can be7directed nore effectively to the

f t d d : " ! .
Wirt(‘.)R oflle gi mensi c}h‘# %“ge mé"P%%Pnﬁlﬁ%?cgEﬂ@%?éﬁg{l% M%ée&\jﬁm&’t d structure
two- di mensi onaly,;e® LhitRaidais Qﬂﬁclﬁeﬁél@h&‘i‘ﬂi onbidirbnsidrial Glitedton, the dlickt | Ng

light wthin the viewabl e angle of LCD. The enhanced back |i ght
structure accorlrghngtruautehannhesfmmh and fifthi embodiment baeas @rismaticuni nance

orade, |and i { REUet gHeRiig AopswPvimeEpaL R pretol. e " e
enhanced back i hgr St{xﬁg“‘ "mqﬁg?f\g@*%&&rg? Prleéa‘ﬁrﬁe dp¥&RE RoePr OVi de a
ona op

prismatic stru corrugatlon on the to

surface of the  fegfiielgUodthBFrdtltafide. thus formng a prismatic surface.
Moreover, the prismatic structure can be formed by a nmold injection process

with the light-guiding plate such that the fabrication process can be

simplified. Whi l e thig i,nvention has been described in.connection wth
what is present I yincether m&ogél’afﬁenﬁﬁstﬁ @?ﬁﬁzﬂn H° 5¥Et er r ed

enbodi ment, it . ! bpd g not limted to the
di scl osed enbod) eh ,.ep.@lgggfigg | Ol?é P&cg?:égﬁgﬁﬁ@“h Therefore, the

present invent i%—d&én@io%ﬁﬂ@énhgatfdﬂ/ﬁés x%&wabﬂthd gaRlel theengitiin@qui val ent
arrangenents included within the spirit and scope of the appended cl ai ns.

light within the viewable angle of LCD.

The enhanced back light structure according to the present invention
can increase the luminance uniformly without requiring the LED to
have a large quantity and higher grade, and without requiring
expensive light-diffusion plate. p

The enhanced back light structure according to the present invention
provide a prismatic structure with one- or two-dimensional corrugation
on the top surface of the light-guiding plate, thus forming a prismatic
surface. Moreover, the prismatic structure can be formed by a mold
injection process with the light-guiding plate such that the fabrication

process can be simplified.

While this invention has been described in connection with what is
presently considered to be the most practical and preferred ‘
embodiment, it is to be understood that the invention is not limited to

the disclosed embodiment and has various modifications.

Therefore, the present invention is intended to cover various
modifications and equivalent arrangements included within the spirit and

scope of the appended claims.



8 Cl ai s 1. An enhanced back |ight str '

l.ight-guiding plate, a plurality of LED arrangjmﬂnmﬂﬂmmﬂmLt - gui di ng
plate, a prismatic structure with one-dinensiorfal ‘cotrufati o provi ded on
the top surface of the Iight-guiding plate such that the light traveling
within the light-guiding plate can be di Pected and concentrated, through
the refraction and reflection of the prismatic structure, to front side.
2. An enhanced back |ight structure conprises light-guiding plate, a
plurality of LHCasmsanged bel ow the light-guiding plate, a prismatic
structure with two-di nensional corrugation provided on the top surface of
the light-guiding plate such that the light traveling within the

| i ght-gui di.ng pl ate can be directed.and concentrated, .fhrou th
refraction and refl ec‘gpfﬁﬁwc‘i‘ﬁéa‘gﬁ' F%Wr‘i?ﬁ?fr‘s&s l{g@lt-,gugcﬂpggﬁ : 3.
An enhanced ba ' ' It LA Sl p e plurality
of LED arr ange?gglgiﬂg% %%Eplt %@%&%&ﬁf%@lﬁ%&% mate i %@gi?s%agcur e wth

one- di nensi onalstGretyre Grith eReiehsiotalotorhitationprovidedasn the fopesurface
l'i ght-guiding plate such that the light traveling within the |ight-guiding

pl ate tan be diaofdbedightrguiding pdatesuch dhatithe dight traveling withinither and
flecti f th X ti t t f t si 4. Al h d
back |1 ght. ot r Ji et Gl et e febesed AplpoBPemtEtiod, Brdih ey of LD

arranged besi dg.fhedsd L4 F){él@t : nﬁai:fbr N e wth

t wo- di nensi ona?ecorrudgglt?‘?on prc())\li/i?oe o‘%lst e téop surefg?:gdg?%ﬁ?é

| i ght-guiding plate such that the light traveling within the |ight-guiding
pl ate can be directed and concentrated, through the refraction and

reflection of the priéAnwenhencad backulight stonctyrercomyiripes light-guiding plate,
a plurality of LED arranged below the light-guiding plate, a prismatic

structure with two-dimensional corrugation provided on the top surface
of the light-guiding plate such that the 1ight traveling within the
light-guiding plate can be directed and concentrated, through the

refraction and reflection of the prismatic, structure, to front side.

3. An enhanced back light structure comprises light-guiding
plate, a plurality of LED arranged beside the light-guiding plate, a
prismatic structure with one-dimensional corrugation provided on the
top surface of the light-guiding plate such that the light traveling
within the light-guiding plate can be directed and concentrated, through
the refraction and reflection of the prismatic structure, to front side.

4. An enhanced back light structure comprises light-guiding plate,
a plurality of LED arranged beside the light-guiding plate, a prismatic
structure with two-dimensional corrugation provided on the top surface
of the light-guiding plate such that the light traveling within the
light-guiding plate can be directed and concentrated, through the

refraction and reflection of the prismatic structure, to front side.



