1 DESCRI PTI ON 23 August 2005 BACKLI GHT, BACKLI GHT DRI VE,\REARAIGES DI SPLAY
APPARATUS 5 TECHNI CAL FI ELD The presentiinvention relates to, for exanple,
a backlight which illumnates a liquid crystal panel fromthe rear, a
backl i ght drive 10 apparatus which drives such a backlight, and a display
apparatus which 1is arranged to have such a backlight. BACKGROUND ART 15 In
recent years, as for a transm ssive type liquid crystal display apparatus
using a liquid crystal panel whi cBEHSCRIREBIQNspread as a display apparatus
of a television receiver etc., research and devel opnent for enlarging a
liquid crystal display apparatus have been performed actively. 20 As a
prior IlterBAwraIfGHTreatBAF@mL pr CMHRIVEND WrPARAPUS CryBESPLA@‘ spl ay
apparatus, a |liquid crystal display apparatus I's proposed in which

plurality APPARATIISrystal panels are joined together on the sane plane
and tiI%d so as to enlarge a liquid crystal panel, for exanple (Japanese

25 Pateft Application Publication No H10- 096911). In the transm ssive type

liquid crysg HN’J”Z‘P rat us, IS necessary to provide a backlight
for |rrad|at|n A’?lqu g crystal panel with light fromthe rear side.
For this reason, such liquid crystal dlsplay 30 apparatuses can be

classified roughlﬁ1 into a hottom bac ystem
- _ e

present invention re ates to or examp e a backlight which

illuminates a liquid crystal panel from the rear, a backlight drive

10 apparatus which drives such a backlight, and a display apparatus which
is arranged to have such a backlight.

BACKGROUND ART

15 In recent years, as for a transmissive type liquid crystal display
apparatus using a liquid crystal panel which is widely spread as a display
apparatus of a television receiver etc., research and development for
enlarging a 11qu1d crystal display apparatus have been performed
actively.

20 .
| As a prior literature for realization of enlarging the liquid crystal
display apparatus, a liquid crystal display apparatus is proposed in which
a plurality of liquid crystal panels are joined together on the same plane
~ and tiled so as to enlarge a liquid crystal panel, for example (Japanese
26 Patent Application Publication No. H10-096911).

In the transmissive type liquid crystal display apparatus, it is

‘necessary to provide a backlight for irradiating the liquid crystal panel
with light from the rear side. For this reason, such liquid crystal display

30 apparatuses can be classified roughly into a bottom backlight system and
an edge light (side light) system, according to a structure of the backlight




an edge light (side Iight) system according to a strucbyngq.od Jobs

backlight ------- --------mo- -9- 23 August 2005 2 (Japanese

Pat ent Application Publication No. 2001-266605). In a snall-sized |iquid
crystal display apparatus having a size of approximately 15 inches, the
edge light systemw th which thickness of 5 the backlight can be nade thin
I's enpl oyed widely. For exanple, a backlight with a thickness of

| O . : C! . ness o
appr oxi nma g@apénam Pété)ﬁ%}%ﬂ?é&tﬁ:%&bﬂ&%dtgﬁsﬁNoPE%i12%%'0?gbo wever, in a

backl i ght he edge |1 system suc 10 nentione ve, light is
incident to a side edge (a side surface) of a light guide plate, and

uniformlight is emtted.fro n upper sur.face side of .the |ight i de
plate to the Iiquifd® Fi ‘é‘lul,gi S’iqjé{ls s 1 bayms a ?egﬂe | i ght

(s bad. 15 Efifrokithatdlf AP hchtlethd B0 Gl wRICOMANhRARALSprle edge
systemillumnates a 1arge-size |q5| cry taef di spl ay apparatus having a
si ze of 820 thecbacklightmpan, bd anadxahiph s ¢hpliayeids wadelys aFoandszgeplehat t he
whol e Iiquid ,yital, anel, can nqt be illunj nated ,uni;ﬁqugy @/ith_light of
hi gh bri ght ghs gvith adiiekness o aprrefimatali emjids BRE PULJRLO of the
| ar ge- si zecbrt,ilcﬁgéjgsec'rystal di spl ay apparatus is constructed by way of the
edge light " nethod, 1t is conceivable to use a |ight source of nuch higher
brightness than a light source which is used for a conventional liquid
crystal display 25 apparafus wth_a_siz f approximately 15 inches.
However, such a IH@Feversoli c& backligdy B?ié?ﬁ duEy syEtesk; s¥chhtasr esent .

10 mentioned above, light is incident to a side edge (a side surface) of a light
guide plate, and uniform light is emitted from an upper surface side of
the light guide plate to the hiquid crystal panel, so that a usage efficiency
of the light is bad.

15- y | For this reason, when the backlight of a conventional side edge
system illuminates a large-sized liquid crystal display apparatus having a
size of 20 inches or more, for example, there is a disadvantage that the
whole liquid crystal panel can not be illuminated uniformly with light of
high brightness.

20

In other words, for example, when the backlight of the large-sized
liquid crystal display apparatus is constructed by way of the edge light
method, it is conceivable to use a light source of much higher brightness
than a light source which is used for a conventional Hquid crystal display

25 apparatus with a size of approximately 15 inches. However, such a light

source of high brightness does not exist at present.

Therefore, in order to attain high brightness of the large-sized
liquid crystal display apparatus, there is only a way that a lot of (for
30 example, three or more) fluorescence tubes are arranged at a side edge of

the light guide plate, for securing a quantity of light. There is a limit in




Therefore, in order to attain high brightness of the Iagggﬂ§&ﬁggo5liquid
crystal display apparatus, there is only a way that a lot of (for

exanple, three or nore) fluorescence tubes are arranged at a side edge of
~the light guide plate, for securing a quantity of light. There is a limt
in 23 August 2005 3 obtention of the brightness for displaying a
television imge. Incidentally, there is no description of a structure of
t he backlight in the Japanese Laid-open Patent No. H10-096911. Moreover,
when a | ot of fluorescence tubes are arganged as the |ight source on the
si de edge of the |ight %uide plate so that the |light of the fluorescence
tubes is takbtentipn tofethe ghrighingss pfan alisplayiagy|a delessiston winegef or ns

the |ight ' thick. ..Th th | i.gh

e e o1 ol BRI AR 0AE LB BERAE b e cage,
there is a ghsabsaniAdopcn®atehtSNYeHIOL0PsgOITES very heavy. Embodi nents of
the present i'nvention séek to provide a backlight suitable for the

| arge-sized liquid crystal display apparatus, the backlight drive

[0 have such a balddtegREr WReRICkA GubHEed st Rerte AL A8 ABEL TG

first aspeclghf séiie oW ¢hé iskde e&?_@b@‘thé l,ll%lﬁ\/-g_ ’i¢ Flatdas khaote Hg:hﬂ@f_f or med
by conmbining a _plurality of backl'ight units wWith respect to a_l'ighting
surface f orthel flueiasgeneg) tubasaisiktalsen antg teolight guide plate, an eeric BEsiA singl e

panel , said_backl i ght aracterizead in.that: each,of,said backlight units
Conpr | se  Whielyforgy 108 RERFiaiAl, BlhibcBranPRRT 1GkT vy PSS the T gh
em tted fropy@dight! 608 Uarge-sized liquid crystal display apparatus is realized by

the side edge, there is a disadvantage that its weight becomes very heavy.

Embodiments of the present invention seek to provide a

backlight suitable for the large-sized liquid crystal display apparatus, the
backlight drive apparatus for driving such a backlight and the display
apparatus arranged to have such a backlight.

DISCLOSURE OF THE INVENTION

In accordance with a first aspect of the invention, there is provided a
backlight being formed by combining a plurality of backlight units with

respect to a lighting surface for illuminating a back of a video display unit

formed by a single panel, said backlight characterized in that:
each of said backlight units comprises
a light source,
a light reflecting unit which reflects a light emitted from said light

‘source into a predetermined direction, and




it becomes GSBaRMEAINAL

source into a predeterm ned direction, and 23 August 20 Eght qguide
plate which directs said |ight incident thereon thr oughggéﬁgu?t?zgh?
reflecting unit to go out fromsaid lighting surface; and said backlight
units are configured so that said light reflecting units arranged at one
end of said |light guide plate are fornmed to be conbined in alternate
directions. According to enbodi nents of the present invention, in the
backlight for illum nating the video display unit forned by the single
panel, it is possible to forma |large gihzed backlight by conbining a
plurality of backlight units in the shape of a plane. 23 August 2005 4

di splay unit whi ahlightaguidegpdiatenviliiehl difecingasd déghtf intieenacthieredn and

formed b plural ity of video disp l's, .and a_diffusion board
arr anged agaraus Gt g seiitebantindia s SReRAnt RUGSBNGHA ik 400 vi deo

di spl it. Thus,; WPl | ' | o b
i splay uni Lﬁld%ﬁ'll%'g?glﬁl% ﬁ%@%hﬂgﬁﬁ'édcgoi ?Jl&sl?glfrltt f@%ﬁfﬁ%g y

arranging the diffusion b In the position which i1s ap
backl i ght -andtbetvered: ht onzckhd gifi sadd light giideophits @drayfarmied teviem when
t he backlight js farned bé gﬁ}_rrbi ning the plurality of the backlight units,
BRAUCHICHIMMht ness unevenness from occurring at a

junction section of the backlight units. Mreover, the drive apparatus for
t he backlight fornmed by conbining the plurality of backlight units
accordi ng to enbddcommting tif emhbodirasand dintlentpresexbrinpveationg ir ithe unit
which is ovided for . . . ) . .

! ! pi)a\&(?lg%t for illuminating the video display unit formed by the single
- panel, it is possible to form a large sized backlight by combining a

plurality of backlight units in the shape of a plane.




each backlight unit and perforns drive control of each ' nit, and
a drive control unit which perforns drive control of thgggpb@gahﬂgt. Thus
in the drive apparatus for the backlight according to enbodinents of the
present invention, the backlight units which constitute the backlight are
driven by respective drive units and the drive control unit controls BRI EF
DESCRI PTION OF THE DRAWNGS FIG | is an overall view of a liquid crystal

di spl ay apparatus of a preferred enbodi nent in accordance with the present
invention; FIG 2 is an exploded view off. the liquid crystal display
apparatus of the preferred enbodi nent; 23 August 2005 FIG 3 is a side

vi ew of thedisplay anitr which isiasminggdapp thedightorg side obthe backldgkhhndi nent ;
FIG 4 is ap overall view of a,.backlight . of, a first preferred

enbodi ment . Teted 8 ooesth BlyrBHBNPR 3RS aiplaS, pasiels RS iftiinn hoaes 1 g

of the firairaRbeloigzel RebOEH<BALKIRAt G bEAvaa! the GackBightCatetnect i vel y
an overall view and a back view showing a structure of a backlight unit of
the first pweleerdisplayamitdi ment; FIG 7A and FIG 7B are cross-secti onal

views of the backlight 15 unit of the first preferred enmbodi nent; FIG 8A
and FIG 8B are views showing a structure of a pair of units which are

formed by conbi ni pgushacherdhioty eHBddinRints Y {lid presdiftefsiehebirdpdi ment ;

' arranging the diffusion board in the position which is apart from the
backlight and between the backlight and the video display unit, even
when the backlight is formed by combining the plurality of the
backlight units, it becomes possible to prevent brightness unevenness

from occurring at a junction section of the backlight units.

Moreover, the drive apparatus for the backlight formed by
combining the plurality of backlight units according to embodiments
of the present invention comprises a drive unit which is provided for
each backlight unit and performs drive control of each backlight unit,

and a drive control unit which performs drive control of the drive unit.

Thus, in the drive apparatus for the backlight according to
embodiments of the present invention, the backlight units which
constitute the backlight are driven by respective drive units and the

drive control unit controls

- BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an overall view of a liquid crystal display apparatus of a

preferred embodiment in accordance with the present invention;

FIG. 2 is an exploded view of the liquid crystal display apparatus

of the preferred embodiment;




FIGS. 9 show a rear view and a side view of a structurezg%upﬂﬁzowﬁole
backl i ght of the first preferred enbodiment; FIGS. 10 are vrews show ng an
exanpl e of the whole drive 25 apparatd% whi ch drives the backlight of the
first preferred enbodinent; FIG 11 is a block diagramof a structure of a
drive unit which drives the backlight unit which constitutes the backlight
of the first preferred enbodinent; 30 FIGS. 12A and 12B are views for

expl ai ni ng a syst i ch 23 Auqust ..2005 coryrect.s automatical |
bri ght ness Uneverm'\gb%ats?ﬂze %’531(? B gy ?fé’#ﬁi@?pf‘aﬁr%ﬁ%ﬁ#ﬁgﬁs Bﬁ%di nent ;
FIG 13 is mre®rabd ehfHodekeh®i Ni ng a system which performs 5 brightness

control of the backlight of the first preferred enbodinent; FIGS. 14 are
vi ews showi ng anot her exanple of a structure of the drive apparatus which

drives the backli f.the first. preferpred, ephodi t; .10 FI 15 is a
fl ow chart showi I'Fg?% %r’c?cé’%’s‘)ﬁ%]? rEY B@ aarpacgﬁggfﬁ?acgastf QF‘S@F}?G\?% ng the
backl i gigt fmbéEniddtst preferred enbodinment; FIG 16 is a view showi ng an

exanpl e of a conbination of the 15 backlight units which constitute the
backl i ght of a second preferred enbodinent; FIG 17A through FIG 17C are

vi eve showi ng a shicigtpre ol (he . backlight unids ol h%SERORE.PRY! o7 o

first preferred embodiment;

10 FIG. 6A and FIG. 6B are respectively an overall view and a back
view showing a structure of a backlight unit of the first preferred
embodiment;

' FIG. 7A and FIG. 7B are cross-sectional views of the backlight
15  unit of the first preferred embodiment;

FIG. 8A and FIG. 8B are views showing a structure of a pair of

units which are formed by combining the backlight units of the first
preferred embodiment;
20
FIGS. 9 show a rear view and a side view of a structure of the
whole backlight of the first preferred embodiment;

FIGS. 10 are views showing an example of the whole drive

25  apparatus which drives the backlight of the first preferred embodiment;

FIG. 11 is a block diagram of a structure of a drive unit which
drives the backlight unit which constitutes the backlight of the first
preferred embodiment;

30 |
FIGS. 12A and 12B are views for explaining a system which



FIGS. 18 show a rear view and a side view in which the I | i ght of
the second preferred enbodi nent is constituted; FIGS. 13@&'§Wt%§8§xanpl e of
a structure of the drive apparatus 25 ich drives the backlight of the
second preferred enbodi ment; FIGS. 20 are views show ng anot her exanpl e of
a structure of the drive apparatus which drives the backlight of the
second preferred enbodinent; 30 FIG 21A and FIG 21B are views show ng an

const tut e Lk aAiaiaBidy brigaRs bnPehesy 3 B Hckehe BFEhS R 11 ougn
FIG 22C argreférred exdtwdiigns;, structure of the 5 backlight units of the

third preferred enbodinent; FIGS. 23 show a rear view and a- side viewin
whi ch the whol e backlight of the third preferred enbodi nent is

constituted; 10 . 134-are vi show an_ exa e ofa.Sstrueture of the
drive apparatus 1? &%I \I/S?r?g #ﬁgﬂﬁg%’klefﬁ J tarlé%éﬁn?dwb‘?%? HEegmes

enbodi ment , bt kEnesg 2ortirel vf ﬂv&;bﬁdlﬂi/gmgaf@ﬁ@!ﬁﬁ*@f p@fé‘ff@ﬂ%ni’éocﬁnﬁh'ﬂmt ure of
the drive apparatus for driving the backlight of the third preferred 15

enbodi nent; FIG 26A and FIG 26B are views show ng anot her exanple of a
structure of the lJ ght unit ich constitutes the.backlight FIG 27A
o Fl G 278 ar'e R Sk lls dHiiReRhe, BxSRnlalst 8 Rfrtctitik of

backl i ght ufii¥¢ @Spaaeus wWhidH CGhriveéd AN hZkBghBEST WP HORpLMBEEMENTI NG

- THE | NVENTI ON

embodiment;
10
FIG. 15 is a flow chart showing a process performed by an
external CPU for driving the backlight of the first preferred embodiment;

_ FIG. 16 is a view showing an example of a combination of the
15 backlight units which constitute the backlight of a second preferred
embodiment;

FIG. 17A through FIG. 17C are views showing a structure of the
backlight units of the second preferred embodiment;
20
FIGS. 18 show a rear view and a side view in which the whole

backlight of the second preferred embodiment is constituted;

FIGS. 19 show an example of a structure of the drive apparatus
25  which drives the backlight of the second preferred embodiment;

FIGS. 20 are views showing another example of a structure of the
drive apparatus which drives the backlight of the second preferred
embodiment;

30
FIG. 21A and FIG. 21B are views showing an example of a




25 Hereinafter, preferred enbodinents of the present in | be
described. In addition, the preferred epbodi nents wl |l g§9%%g%€¥%éd in the
following order: 30 1. Structure of Lidﬂid Crystal Display Apparatus 23
August 2005 8 2. Backlight 2-1 Structure of Backlight 5 2-2 Structure of
Backlight Unit 2-3 Drive Apparatus of Backlight 10 3. Backlight of Second
Preferred Enbodi nent 4. Backlight of Third Preferred Enbodi nent 1.

i spl ay app@PIbidsEr B 5he etk BRRE SBBE SR bt B BB A Ty
FIGS. 1 - 3bhifd eﬁrﬂeﬂ@ﬁbmﬁﬁ@ﬁ;t view of the liquid crystal display

apparatus of 20 the preferred enbodinent, FIG 2 is an expl oded view, and
FIG 3 is a side view As shown in these FIG 1 through FIG 3, a liquid

crystal display f ferred enbodi ment arrapged to
have a backl i ght T58 524 el FIGTZACCH R R iog 2 pipeihdte S08Keen ¢ ne
backl i glat %aﬂﬂkﬁg{tl)ﬁ%dlts%{‘t@e%hﬁ%ﬁeféﬁ@ﬂ'eﬁbocﬁméﬂtﬁnsparent acrylic board 4
and a diffusion board are arranged

FIGS. 28 show a rear view and a side view in which the whole
backlight of the third preferred embodiment is constituted;

10 FIGS. 24 are views showing an example of a structure of the drive

apparatus for driving the backlight of the third preferred embodiment;

FIGS. 25 are views showing another example of a structure of the
~ drive apparatus for driving the backlight of the third preferred
15 embodiment;

FIG. 26A and FIG. 26B are views showing another example of a
structure of the backlight unit which constitutes the backlight:

20 FIG. 27A and FIG. 27B are examples of structures of the
backlight using the backlight units as shown in FIGS. 26A and 26B.

BEST MODE FOR IMPLEMENTING THE INVENTION

25 Hereinafter, preferred embodiments of the present invention will
be described.

In addition, the preferred embodiments will be described in the
following order:
30
1. Structure of Liquid Crystal Display Apparatus




‘sequentially fromthe backlight 2 side. 30 The backligh f d such
that a plurality of backlight units 23 August 2005 9 1053%Ub&ﬂ2%bge
~arranged in a planar shape (a shape of qlles) In addition, a structure of
the backlight 2 will be described in detail later. The quuid crystal panel
3 nodul ates light which is emtted from 5 the backlight 2 so as to form
requi red image light. The transparent acrylic board 4 is- provided to
prevent a shadow fromtaking place at a conbination section of the
backlight units 10, when the backlight 2 is arranged in the planar shape
by conbini ng the 2 Bhdillighal ity of backlight units 10, 10,..., for exanple.
The diffusion board 5 diffuses the light emtted fromthe backlight 2 so
as to equalize the |ight irradiating'the liquid crystal panel 3. A

t hi ckness of the di {Zf us§ CI)l%oard%ﬁ ]%1 is case is set to a thickness
capabl e 15 of equafi ]z g“{ B9 PRt Hdi at | ng the liquid crystal panel 3.
I n addi tgi on, a board thickness D of the transparent acrylic board 4 and a
di stance d between the backl i ght 2 and the diffusion board 5 as shown in
FIG 3 may only be 88 pPtmséureofiBacklighdtldnde avoiding the 20 shadow at

t he conbi nation section of the backlight unit 10. Further, if the distance -
d between the backlight 2 and the diffusion board 5 is caused to be

| arger, it is possidle D@lv@rg}y thH6f BakRKENt of the conbination section of
t he backlight units 10, w thou 25 necessarily form ng the transparent

acrylic board 4. 30 2. Backlight of First Preferred Enbodi nent
10 3. Backlight of Second Preferred Embodiment

4, Backlight of Third Preferred Embodiment

1. Structure of Liquid Crystal Display Apparatus
15 |
Firstly, a liquid crystal display apparatus of a preferred
embodiment will be described by using FIGS. 1 - 3.

FIG. 1 is an overall view of the liquid crystal display apparatus of
20 the preferred embodiment, FIG. 2 is an exploded view, and FIG. 3 is a

side view.

As shown in these FIG. 1 through FIG. 3, a liquid crystal display
apparatus 1 of the preferred embodiment is arranged to have a backlight
25 2 under a liguid crystal parel 3.

Further, between the backlight 2 and the liquid crystal panel 3, a
transparent acrylic board 4 and a diffusion board 5 are arranged
sequentially from the backlight 2 side.

30 |
The backlight 2 is formed such that a plurality of backlight units




2-1 Structure of Backlight Next, the backlight of a f'riﬁﬁ&rﬁ& Obgd
enbodi nent of the present 23 August 2005 10 invention scrlbed by
using FIG 4 and FIG 5. FIG 4 is an o¥erall view of the backlight of the
first preferred enbodinent. FIG 5 is a view showing a partial structure

5 The backlight 2 as shown in FIG 4 is forned by conbining the plurality
of backlight units 10, 10,... in the pIanar shape. In other words, the

backl i ght i 1| um nating.the ui | panel of _si,ngle
back] | 9 2y AR 3 et R30S G g
10 units 10tyd&ure of'tHe bﬁ@kﬁé@ﬁ@%ﬂ%&%scﬁ%e&ﬂ%@ﬂlﬁercom' ning the
backl i ght units 10, ... Inthis case, as showmn in FIG 5, a pair of

units 10a havi ng corrbl ned tvvo backlight wunits 10 and 10 |n the same
direction is con 'de ed.as e bac ht th se
alternately, i. ﬁlﬂéﬂh‘g ?%BE'BQ h%?‘i’kﬂéﬁ%%gﬁ%@b‘é‘ dc O ffer
from ong a%tqu LA RO INeT-ToTater 1S ugﬂﬁ Ragk! i ght 2 as shown in FIG
4 is forned. 2- ZCgt)éructure of Blalc ght Un?%Zg Next, a structure of the

backlight unit will be described by using FIG 6A and FIG 6B, and FIG 7A

and FIG 7B. FIG_.6A and FIG 6B show the structure of the 25
backl i ght unlt R Eagspgrentsacry %ﬁmxﬁ%w @mﬁ%@m@ Event grihadet | and

FIG 6B is @, 'E‘PY%Q cefdt' 4 BShbiratfs gé%tioﬁ & the BiRkhght uaRal10/ Wawpand
FIG 7B is an ex cross-sectional vie
the backhght 2 is arranged in the plana_r shape by combining the

10 plurality of backlight units 10, 10,..., for example.

The diffusion board 5 diffuses the light emitted from the backlight

2 so as to equalize the light irradiating the liquid crystal panel 3. A

~ thickness of the diffusion board 5 in this case is set to a thickness capable
15 of equalizing the light irradiating the liquid crystal panel 3.

In addition, a board thickness D of the transparent acrylic board 4
and a distance d between the backlight 2 and the diffusion board 5 as
shown in FIG. 3 may only be set properly to a distance avoiding the

20 shadow at the combination section of the backlight unit 10.

Further, if the distance d between the backlight 2 and the
diffusion board 5 is caused to be larger, it is possible to prevent the
shadow of the combination section of the backlight units 10, without

25 necessarily forming the transparent acrylic board 4.
2. Backlight of First Preferred Embodiment
2-1 Structure of Backlight

w0
Next, the backlight of a first preferred embodiment of the present




Moreover, FIG 8A and FIG SB are views for explaini ng % S0 ture of
the pair of units which are fornmed by conbining two bac Pt FI G
8A is an overall view of the pair of udfts, and FIG 23 August 2005 11 8B
s an enl arged view of the conbination section. As shown in FIG 6A and
FIG 6B, and FIG 7A and FIG 7B, the backlight unit 10 of the preferred
enbodi nent conprises a |ight source 5 unit 11, a reflective prism12, a

light gui de | af.e 13,,,an en oces rface 14. The Ilght
source uni t™ n%lgnf“gﬂﬁedg%sfcr%ea&’ e§ I ‘f?ﬁﬁﬂﬁs glass, and is

provided therein with a | anp accorrrmdatlon section lla of a 10
substantially sem -circul ar shape for accommodating a fluorescence tube
which is a |ight Héuréds mn oFexalhaiew fl ﬁhyhbatﬂdightcof)thq Sirsto prefatrady
mrror) 11b for,.con ht. frgmt.he |i e15 and for emtting
The i ghi (SRbERER o Z108 i5A URMISPOSiRE 3 B BEHS surf ace of the

| anp agcommodation section 1la. 15 A |ight reflector 11b is, for exanple,
a light reflector which reflects the light fromthe Iight source 15, and
formed by vvay of RrepbackleghusPtasoshown ipaBIGng isi fovmeddry aombifingethef a | anp

accommodat i ecti for n this c ends qf the

fl uor escen u{' f\(})ﬂcﬁigﬁ ﬁgq{@)gﬁp tg‘ﬁl.?ﬁ%%a]ig %T&%oglﬁ’o EFGHSt he | anp
accommdat | 1 f | our ce
anit 11, ads héﬁmﬁ*#éﬁ*p?a%%’eﬂﬁ%**% | BRTIERAE SHR68 BenblS Wf GlihgRo ]

acrylic restmcthor frexathé back andramedhy ednﬂnmrr@theapturabty bEbhckighterni t t ed

fromthe |ight urce uni.t 11 25 and for guiding it froma side of the
light dfi démp}r%f@fﬁa 39 Sheclanar ghape.

As a method of combining the backlight units 10, 10,... in this case,

as shown in FIG. 5, a pair of units 10a having combined two backlight

~ units 10 and 10 in the same direction is considered as one backlight unit
15 by arranging these alternately, i.e., arranging these in different directions
which differ from one another by 180 degrees, so that the backlight 2 as

shown in FIG. 4 is formed.

2-2 Structure of Backlight Unit
20
Next, a structure of the backlight unit will be described by using
FIG. 6A and FIG. 6B, and FIG. 7A and FIG. 7B.

FIG. 6A and FIG. 6B are views showing the structure of the
25 backlight unit, and FIG. 6A is an overall view of the backlight unit, and
FIG. 6B is a back view. Further, FIG. 7A is a cross-sectional view and

'FIG. 7B is an exploded cross-sectional view.

Moreover, FIG. 8A and FIG. 8B are views for explaining a
30 structure of the pair of units which are formed by combining two

backlight units. FIG. 8A is an overall view of the pair of units, and FIG.




When the reflective prism12 is so formed between the |i unit 11
and the light guide plate 13, and an optical incidence Bg?®9§%%%@gthe

light guide plate 13 is used as a prisminput, then it is possible to
arrange the light source unit 11 on the back of the |ight guide plate 13,
and to 30 inject the light into a side surface (side) of the |ight guide
plate 13 by neans of the light source unit 11 arranged on the back, as can

be seen 23 u 0 -fra l. ition, although the |ight
source unitﬁﬁ%sgéeéﬁ?%ﬁééﬁé&égkgégkgiﬁh%?ﬁ%%%&uyhe | ight guide plate 13
herein, it is also possible to arrange the light source unit 11 on a |ong

side of the light guide plate. 5 The Inght gui deI%]ate 13 is forned of an
acrylic resin hadhghewndndiénbA sindeF 5. €By and | FIChchesndf BIG.ekBnidiee.
Further, tRhe L. ] ate Iy this.case is forned, f exanple, in
ARSI TR Y B R £ S R A R B g
13 is ngt fhdt MUla FSAHRRe ﬁ&ﬂsﬁﬁig,ﬁﬁ E@ﬁgﬁfdegﬁlawé 13 ARy Edrddnkfigg opti cal
i ncidence portion as 10 illustrated. The condensing processed surface 14
has a procaueeessedistafage Ihich is formed so as to equalize light flux
emtted froman upper boundary, which is a lighting side of the |ight
‘guide plate 13, and 15 irradiating the liquid crystal panel 3. For exanple,
the processed sureaRght Sohie BAIt! PI RE f@rnidE SN Sfor Bxahfsle, Alurhfndrdred to be

- areflective surface having a size corresponding to a di stance fromthe

optical irglasieand ipprovided therdihevithghlanspereommddationfsectienddplofa a col d
cat g e 1 e SRS A S ) oL 0. g et a0 thet

gl ass tube pRicRSid @ light source 15. Further, a light reflector (a condensing

mirror) 11b for condensing light from the light source 15 and for emitting

the light to the reflective prism 12 side is formed on a surface of the lamp

~ accommodation section 1la.
15

A light reflector 11b is, for example, a light reflector which reflects

. the light from the light source 15, and formed by way of vapor-deposition

or pasting silver on a surface of a lamp accommodation section 1la, for

example. In this case, both ends of the fluorescence tube, which is the

20 light source 15 accommodated in the lamp accommodation section 1la,

protrude from both sides of the light source unit 11, as shown in FIG. 6B.

The reflective prism 12 is formed of an acrylic resin, for example,

and arranged for deflecting the light emitted from the light source unit 11

25 and for guiding it from a side of the light guide plate 13 to the inside.
When the reflective prism 12 is so formed between the light source unit

-11 and the light guide plate 13, and an optical incidence portion of the
light guide plate 13 is used as a prism input, then it is possible to arrange

the light source unit 11 on the back of the light guide plate 13, and to

30 inject the light into a side surface (side) of 'the light guide plate 13 by

means of the light source unit 11 arranged on the back, as can be seen




externally emt visible light. In addition, a light em elerrent
(LED: Light Emtting D ode) can be used for the Iight s%%ﬁggus‘%gagfh

‘than the fluorescence tube. As shown i R2FIG 8A and FIG 8B, the

conbi nati on section of the pair of units 10a forned by conbining two

- backlight units 10 and 10 in the sane direction is as shown in FIG 8B. In
ot her words, a shape of 30 the reflective prism12 attached to the | i ght

_ gui de plat 13 t ackl.i stanti al. t.rian r anda
Thape of o AEom EIG BS A0 b e el e RRE SR Bk df P

reflective g3y hSdRok® side WEIHE- Eéﬁlpgdldesﬁlaté by h@reiﬁaﬁ)@1é3%ls%n?@§s@b1@ftot he _
light guide plate 13 is determ ne consi deri ng t he shape of the reflective
prism 12. Srrangmthmbght sfurchainitidk oofa lomg sidé bbthd lighpegikle plate.s 45

degrees, and if an angle of a tip side of the light guide plate 13 is 45

degrees or |less, even when two sets of the backlight units -10 and 10 are
combineg in the TaRME Ht 'REde 8natet lisr&stfaenieugm aﬂtﬁa?hell%ﬁﬁhh g 13 of

t he backlight units 0 and can be conbi ned with each ot her hout a
gap, as shcdmgoxﬂad $ine RIfGeveral imclwgdifor exampie sKuptheof thenehghtggmd@w de

| ate 13 d b sh th d t,
Phreh 1o e T8 in Yl dape réﬂeﬂgf%régg&nqﬁég%ﬁa%ﬁ%ﬁf TG et o
the light ghde al’éo&éﬁ]ﬁcﬁﬁeééopm@hgﬁgm idel r%m@ 1BashRindteur heat i ve

prism12, it may only be a shape al | ight guide plate 13 and 13
of the bacltbﬂgalcbmmnthmnethamd id Gway eomoilei opticali ilwdéne partiotHasever, as
shown in FI n this case, parts of the 20 fluorescence tube, which
is the: plgH]c ? 15, protrude from both sides

The condensing processed surface 14 has a processed surface

which is formed so as to equalize light flux emitted from an upper
 boundary, which is a lighting side of the light guide plate 13, and
15 irradiating the liquid crystal panel 3. For example, the processed
surface is formed to be a Fresnel surface or is formed to be a reflective
surface having a size corresponding to a distance from the optical

incidence portion.

20 The light source 15 is, for example, a cold cathode lamp which is
caused to be cylindrical, and is arraﬁged so that a fluorescent material is
excited by ultraviolet rays generated within a glass fube so as fo
externally emit visible light. In addition, a light emitting diode element
(LED: Light Emitting Diode) can be used for the light source 15 other

25 than the flucrescence tube.

As shown in FIG. 8A and FIG. 8B, the combination section of the
pair of units 10a formed by combining two backlight units 10 and 10 in
the same direction is as shown in FIG. 8B. In other words, a shape of

30 the reflective prism 12 attached to the light guide plate 13 of the
backlight unit 10 is substantially triangular and a shape of the light




of the light source unit 11. \Wen the pair of units 103255@{}&2%6@9
direction are arranged in the sane direction, i.e pair of units
10a and 10a are arranged such that the ¥3 ght source units 11 of the
backlight unit 10 are brought into contact with each other, parts 25
protruding fromboth the sides of the |ight source unit 115 are cont act ed,
so that the pair of units 10a and 10a cannot be arranged w thout a gap.

Then, t he | f wh th ts, 10 d 10
arranged, FRBIALLES srpLaad wiit (AR tep e Prisrs 12dP p SRRt ae
shown in FlfhatSa SHabBast i obldR! it/ 105nt0BEKd Plhtaintd s QetoRitndd ar e

arranged in the planar shape wthout a gap as shown. 23 August 2005
14 4, to theonsidenegkbhe ehapreobiektaflpetive prifmd2. i n th| s preferred
enbodi nent, the backlight 2 for illumnating the liquid crystal panel 3 is

formed by using the plurality of 5 becklight units 10, so that, for
exanpl e, the backlfiyghingle REhEBAERF kEE LNty flémcmoﬁbwﬁe%reus'éﬁnnaﬂ ng

the whole liquid crystal pane aving a e Sl ze, suc 201 nches or
nore, with ifiaghangle &f gttipsidghofties light ghide platb 13is Haoddgrgéd oP léss,

constructed in a na er as refer d odi ment of the

whol e backl §%# When %?@Fﬁr?é&hsgna&k@shgmﬁ% Eﬁ%ar%fwerbe& i he

backl i ght LEHntcxé difedtBrPdhBnt iR 1 ﬁ%:ﬁlﬁ&é p”}Q t1%' gt Rfight SO that
n S can be

there is a vantage that conp68ne of t ght sed
- commonl y, fumity 40smal 10 car beacombihad yethieaek oolma'. wiﬁolubrae@pgra,s showthe

preferred e the shape of the |ight guide plate 13 of the
backll nbﬁf&[g&gs caused to be wedge-shaped, and

In addition, the shape of the light guide plate 13 is described as
being wedge-shaped in the preferred embodiment, which is merely an
- example. When at least the shape of the end surface of the light guide
15 plate 13 is combined with the back of the reflective prism 12, it may only
be a shape allowing the light guide plate 13 and 13 of the backlight units

10 and 10 to be combined without a gap.

However, as shown in FIG. 6B, in this case, parts of the

20 fluorescence tube, which is the light source 15, protrude from both sides
of the light source unit 11. When the pair of units 10a in the same
direction are arranged in the same direction, i.e., when the pair of units

10a and 10a are arranged such that the light source units 11 of the

| backlight unit 10 are brought into contact with each other, parts
25 protruding from both the sides of the light source unit 11s are contacted,

so that the pair of units 10a and 10a cannot be arranged without a gap.

Then, in the preferred embodiment, when the pair of units 10a
and 10a are arranged, the pair of units 10a and 10a are alternately
30 arranged as shown in FIG. 5, so that the plurality of backlight units 10

and 10 are arranged in the planar shape without a gap as shown in FIG.




the thickness of the acrylic resin which is a material gf h@gt ﬁ t guide
pl ate 13 can be caused to be thin, so that even when the é ¥ of the
20 large-sized liquid crystal display &ﬁparatus of 20 inches or nore is
constructed, for exanple, weight per unit area of the backlight can be
caused to be light. In other words, even when the backlight 2 is enlarged,
an i ncrease in weight is only proportional to the area, whereby the

backl i ght 2 be ,cau 25 Further, if the reflective
prism12 is ’f kﬁﬁebgt etaﬁlée(;g? 331‘11@1}%121 dence portion of the |ight guide
plate 13 which constitutes the backlight unit 10, the light source unit 11

is arranged on the back of the Ilight guide plate 13, and a sha ge (angl e)
of the end part JFhuhe inj dhis gpreferred mmbedingents tke bacldighti der ifery t he

Conbi ne 1 ndTBERI g T DS aR sl incAirad D gieR B0 Bt even

when t hg b%‘é@k’l&m liﬂlté §O 160 %HQt 1@r %&ﬁnﬁﬂéaﬂﬂ,ﬁﬁabkhéﬁlez LaBEhe %éﬁﬁéd on.
Thus, for exanple, the s hadow of the conbi nation section of the

pl ur al | ty oF Iqagb,blanﬁ lﬂlmilm,atm the whale beuqdrwemlmetﬁrhMHg seven if
there is a at the co on_section he ht units 10 and

10, when {HETHs SlapcPatAn 20 Taites bay R, arish dight of LIEK brishftetted i n a manner
as in the preferred enbodi nent, the shadow of 10 the conbi nation section of

t he backlight units 10 and 10 can substantially be inconspicuous by neans
of the transparerEumhelyllf¢h@dmchhghui?smewtrmd/eianatrhenhacasilghtheZ and

Lhe i ffust onbostd S cheLhe Cistanee,d Rsiee L DAL gL g0 he
combmatmn number of sheets of the backlight units 10 in both the
vertical and horizontal directions, so that there is an advantage that
components of the backlight 2 can be used commonly, from a small one to

~ alarge-sized one.

15
_ Moreover, in the preferred embodiment, the shape of the light
guide plate 13 of the backlight unit 10 is caused to be wedge-shaped, and
the thickness of the acrylic resin which is a material of the light guide
plate 13 can be caused to be thin, so that even when the backlight of the
20 large-sized liquid crystal display apparatus of 20 inches or more is
constructed, for example, weight per unit area of the backlight can be
caused to be light. In other words, even Whén the backlight 2 is enlarged,
an increase in weight is only proportional to the aiea, whereby the

backlight 2 can be caused to be lighter.

25
| Further, if the reflective prism 12 is formed at the optical
incidence portion of the light guide - plate 13 which constitutes the
backlight unit 10, the light source unit 11 is arranged on the back of the
light guide plate 13, and a shape (angle) of the end part of the light guide
30 plate 13 is set up considéring the shape (angle) of the reflective prism 12,
then it becomes possible to combine the backlight units 10 and 10 without




difficulty in realizing the backlight when constructing,ghs L#%ﬁbg crystal
15 di splay apparatus 1. In addition, the nunber of sheetls oF ackl i ght
.units 10, 10,... which formthe backlﬂéht 2 of the preferred enbodi nent
may arbitrarily be set up according to the shape of the whole backlight 2
‘and the shape of 20 the backlight unit 10. Further, for exanple, in case
an image of 4:3 is displayed on the 1liquid crystal panel of an aspect

equi red st BriBR i iEn 8 RECRlgh  Bpid 0 o AR rpgebd 15 3he 'Refh o an

| mage is noa]r&gt&;ﬁ ayed on the liquid crystal panel can be switched off to
forma black screen. 2-3 Drive Apparatus of Backlight 30 Next, a drive
apparatus for a backli ght such as descri bed above w || be described using

FIGS. 9th h 2 t 2005 d b
That backl| one untes Job Sl e S0k it the DmbimaTion creham Sl |y
(row), fs V%lh@éh@%‘ﬂbacﬂgﬁ% urlts 0, LhanBecrdvehted.d FIGS. 9 are a rear

view and a side view of the thus constructed backlight. It can be seen
fromFIGS. 9 that the |ight source 15 of the backlight units 10 which form

bl'ate 13, 10 The THHHOE: 3Rar S HERT & ScFiR Phd heHETIBGstoReHePAc ok | ght
§o| Lfm ?s SIueR1igAt infts 19 antiMd, R Best B8E liqRid chyRal Bspld YphratulVy is):
constructed in a manner as in the preferred embodiment, the shadow of
10  the combination section of the backlight units 10 and 10 can substantially
be inconspicuous by means of the transparent acrylic board 4 disposed
between the backlight 2 and the diffusion board 5 or the distance d
between the backlight 2 and the diffusion board 5, whereby there is no
difficulty in realizing the backlight when constructing the liquid crystal

15 .display apparatus 1.

In addition, the number of sheets of the backlight units 10, 10,...
which form the backlight 2 of the preferred embodiment may arbitrarily
be set up according to the shape of the whole backlight 2 and the shape of

20 the backlight unit 10.

Further, for example, in case an image of 4:3 is displayed on the
liquid crystal panel of an aspect ratio of 169, when the shape of the
backlight unit 10 is set to a required size, for example, the backlight unit

25 10 for a part where an image is not displayed on the liquid crystal panel

can be sw:_itched off to form a black screen.
2-3 Drive Apparatus of Backlight

30 Next, a drive apjparatus for a backlight such as described above
. will be described using FIGS. 9 through 14.




is forned for each backlight unit 10 which forns the ba§{§I i gaétzgosThese

drive units Uxy are connected to an external CPU (Centra ocessing 15
Unit) 21 through a bus line 22. The extlrnal CPU 21 conmunicates with the
drive units Uxy through the bus line 22 and controls the whol e backli ght

2. 20 For example, light quantity data are acquired fromall of the

backl i ght units 10, 10,... which formthe backlight 2, and the brightness
of each of the backlight units 10, 10 is obtained. If the quantity of
light of the backlight units 10, 10,... which formthe backlight 2

deviates froma mMerdeiterwiiinpd @é&ﬁbeﬂnééélﬁﬁiﬂ%rtﬁaéPﬁmjﬂtoﬁnﬁét e tO
adjust the 25 quantity of light are sent to the drive unit Uxy. Further,

al t hough noarrahgeh vertieallsk boobiran) ahdrhaxiapssally éravel, fve far pecjuisosas Bper at i on
for adjusti br.i ness |l evel of the display apparatus so as to change
a bright nes@%&%lb%ﬁé{gﬁi whol e backlight 2, 30 instructions (command and
data) tg change the brightness level to all the drive units Uxy are sent.

23 August 2005 17 For exanple, the bus line 22 is a bus of the 12C (Inter
I ntegrated G r clHEGS.s% aardaa deamvieasnd alaide wiesy of therthmadobsatructedd an

address buys. n this case, thg ex I U 21 and, respecti.v rive
units Uxy thrcg.ﬁgi} neﬂi%ﬁn FREANSOBY %ﬁﬁg&ﬁ,gﬁ ﬁ]%e glgiltﬁo?fgﬁeahgfefcﬂ]& n
(single li flf‘ackﬁ%ﬂf'%ﬁi:@'ibgwﬂb‘hsfcﬂd eNé PRCRRBALY AL hefh RV eReridielyext er nal
CPU 21 and each drive unit Uxy and conmuni Cati on between the drivé units
Uxy. 10 with respect to the light guide plate 13.
10
The drive apparatus for driving the above-mentioned backlight 2

is as shown in FIG. 10. In this case, a drive unit Uxy (x' row, y* column)

is formed for each backlight unit 10 which forms the backlight 2. These

drive units Uxy are connected to an external CPU (Central Processing

15 Unit) 21 through a bus line 22.

The external CPU 21 communicates with the drive units Uxy
through the bus line 22 and controls the whole backlight 2.

20 For example, light quantity data are acquired from all of the
backlight units 10, 10,... which form the backlight 2, and the brightness of
each of the backlight units 10, 10 is obtained. If the quantity of light of
the backlight units 10, 10,... which form the backlight 2 deviates from a
predetermined area, instructions (command or data) to adjust the

25 quantity of light are sent to the drive unit Uxy.

Further, although ‘not shown, for example, when a user performs

a required operation for adjusting a brightness level of the display
apparatus so as to change a brightness level of the whole backlight 2,

30  instructions (command and data) to change the brightness level to all the

drive units Uxy are sent.




In the preferred enbodinent, the drive unit Uxy is provi fQr ach of

t he backlight units 10 and 10. For exanEIe, starting mﬁ?ﬂggﬂ%928r$ve uni t
Uxy in the upper left as shown in FIG 110, five sheets of them are
arranged in the rowdirection (x direction) and five sequences of them 15
are arranged in.the colum direction (y direction). In other words, in
"this case, as shown in FIG 10, a total of 25 drive units Uxy are provided,
froma drive unit Ull corresponding to the upper |eft backlight unit 10
(where, the light guide plate 13 is shown) to a drive unit US55

cor respondi ng {0 wdielHete, £hBushaid 22a8la bk bf e IRY (Hies Enfhgrifodini t s

Uxy are connected in the order of, for exanple, drive units ULl-* Ul2 --*
uis --3 Uzajrrcmhstmdard an® has*a data)hus, .3 commard bus, 988 &y addzess of t he
bus line 2 The drive unit US55 is connected with the external CPU 21. 25
The above- loned drive units Uxy are arranged to control the backlight
unit 105 based on various commands transmtted fromthe external CPU 21

t hrough the bus line 22. 30 Thus, the external CPU 21 can choose an
arbitrary drive Unithithcyse,dhetdrbeinsd CPHe2?2ndcrespdctive doivarmaidisilbgs si gnal

which identifies eac f 23 Augus 005,.18 e drive units |
transm tte(FrS\/anPﬁ@%oﬁg TAPHRS 95 Lﬁ kaﬁ;#im % fajy chaip %JXH@?&D& t hat
the -exter nah,(Ribd 1tﬁg¥ amlﬁglcoﬁﬂﬁuﬁida‘ﬂ{bﬁl Bétvddn tﬁ@@xﬂﬁ'ﬁﬁ gy anits 10

and 10 S|nultaneousfy y way or sinultaneous selection so as to have the
whol e backldamhéach drive aniiotky and communication between the drive units Uxy.

10

In the preferred embodiment, the drive unit Uxy is provided for
each of the backlight units 10 and 10. For example, starting with the
drive unit Uxy in the upper left as shown in FIG. 10, five sheets of them

~ are arranged in the row direction (x direction) and five sequences of them
15 are arranged in the column direction (y direction). In other words, in
this case, as shown in FIG. 10, a total of 25 drive units Uxy are provided,
from a drive unit U1l corresponding to the upper left backlight unit 10
(where, the light guide plate 13 is shown) to a drive unit US55
corresponding to the lower right backlight unit 10.
20

These drive units Uxy are connected in the order of, for example,
drive units Ull = U12 —,.., = U1l5 —» U25 —» U24 —,...,, U21 -» U3l —,...,
- Ub4 — U556 by means of the bus line 22. The drive unit US55 is
connected with the external CPU 21.

25 |

The above-mentioned drive units Uxy are a.rranged‘ to control the

‘backlight unit 10, based on various commands transmitted from the

external CPU 21 through the bus line 22.

30 Thus, the external CPU 21 can choose an arbitrary drive unit Uxy
on the bus line 22 according to an address signal which identifies each of




Further, since conmmand comuni cati on between respectivezgﬁhﬁ&ﬁiﬁagts Uxy
can al so be established in this case, it is possible to éxchange various
data anong the drive units Uxy, for exdfple. 10 In addition, in the
preferred enbodi nent, although it is arranged that the whol e backlight 2
is controlled by the external CPU 21, it is also possible to arrange that
any of the drive units Uxy provided in the backlight unit 10 of the

backl i ght .b ..hast CPU, t. t t he.wh klight, f
oxarpl o 13BRII RIS Y SRR Lt ek the BIPdRGRZa BPY SRR U such
as descriQeds 3RAVEosshile TRAMIhE BxEdiFal :@PU_thn%Jr?’i g[‘!?)t%'g‘l' dpdiatne YFAY uct ed

to have at 20 least an MPU (M cro Processing , a voltage control
unit 32, a thieghackdghtcenidsi W amdi 103dmdtdnapuislyybynwiayyolleireultane®ds and an

AlD converter 35. The U 31 controJs.th ole driye unit U, based on the
vari ous 2§em%§$aW%¥%W§Pkt@%ﬁ¥%tﬁwnﬁaﬁggh the bus line 22.
For exagple, the |light quantity data which are detected by the Iight

guantity detector 34 and converted to digital data by neans of the AID
converter 35 are Rurdherisinededmmiane eotheraméat@RUbgweandespegtisatdrive 30 of

e e At Al e 0 L VBT B Do 1
ooy Se5 e e bl RSB rAgoL, Cace et from i
t hrough a power supply line 23 _
10 In addition, in the preferred embodiment, although it is arranged
that the whole backlight 2 is controlled by the external CPU 21, it is also
possible to arrange that any of the drive units Uxy provided in the
backlight unit 10 of the backlight 2 may be a host CPU so as to control
~ the whole backlight, for example.
15
FIG. 11 is an example of a block diagram of a drive unit U such as

described above.

As shown in FIG. 11, the drive unit U is constructed to have at
20 least an MPU (Micro Processing Unit) 31, a voltage control unit 32, a
light source drive unit 33, a light quantity detector 34, and an A/D

convérter 35.

The MPU 31 controls the whole drive unit U, based on the various
25 commands etc. which are transmitted through the bus line 22.

For example, the light quantity data which are detected by the

 light quantity detector 34 and converted to digifal data by means of the

A/D converter 35 are transmitted to the external CPU 21, and a quantity

30 of light of the ﬂuoresceﬁce tube which is the light source 15 is adjusted
based on the light quantity data.




5 di sposed together with the bus line 22. The voltage 0?95&8§§5555 32
controls a power supply voltage from the power supply Tné t0 be a
predetermined vol tage level, which is 1Butputted to the |ight source drive
unit 33. By controlling the voltage 10 | evel supplied to the |ight source
drive unit 33, based on an offset data etc. held in the nenory 36 of the
MPU 31, brightness unevenness is corrected on a per backlight unit basis.
In addition, a tube current control unit 37 as shown by broken 15 |ines
may be provided between the Iight source 15 and the |light source drive unit
33, and a tube c i Lyl h 170 iS5 may be
controll ed based%;drﬁ?%révg;f]?%g&%géa@?%ﬁ‘ggégﬁﬁﬁ]ﬁg ﬁIePn%r%/'i’ %%ngép?bhgesSI\/PU 31,
t o t her eby pesibde to hbkl Qatagbta) &sen theeatmend G Alni tIn dddikiohghtdrive t 10

whi ch constitutes, the bﬁcglighLSZ Fﬂe tuhe current 20 control_  unit 37 as
ment i oned Atiagecim sumBfie] t thenMEY BLthrpugh,arpemes JHf X c. The
i ght sqQurc ' | R I nverter etc., for exanple,
convertg a(gﬁgg%pqgggg%ﬁ§%§%ﬁggégégaﬁg??éd fromthe voltage 25 control unit
32 into an alternating current voltage so as to be supplied to the
fluorescence tube _which is the |ight source_15. Further, the |ight source

drive unit 33 cordibeoveltagh corianl nnyt 32 configly agrowaresURRIKtvaltageckoms o be
gatt ; - 5 I !
control i e b Rhat, fhe 4000 H0p (HCHEUIAASY Il BRRALALRG IO, B

met hod of camphftelitootie Ligtbtsotven vy LeMeds.i By entidldhg theuvaleagdr i ve

unit 33 as nentioned above, a nethod_ of controlling the uantity of |ight
by dut y0rodeveltsuppliedriotbe dightswysce deige vanihg3obased on an offset data ete.

held in the memory 36 of the MPU 31, brightness unevenness is corrected

on a per backlight unit basis.

, In addition, a tube current control unit 37 as shown by broken
15 lines may be provided between the light source 15 and the light source
drive unit 33, and a tube current which flows when driving the light
source 15 may be controlled based on the offset data stored in the memory

36 of the MPU 31, to thereby correct the brightness unevenness per unit
backlight unit 10 which constitutes the backlight 2. The tube current

20  control unit 37 as mentioned above can easily be constituted by a variable

resistor etc.

The light source drive unit 33 comprises an inverter etc., for
example, converts a direct current voltage supplied from the voltage
- 25  control unit 32 into an alternating current voltage so as to be supplied to

the fluorescence tube which is the light source 15.

Further, the light source drive unit 33 controls the quantity of
light of the light source 15 to be a predetermined quantity of light
- 30 (brightness) level according to a control signal supplied from the MPU 31




type of the light source 15, if the light source 15 is cence
tube, 5 for exanple. By "nethod of controlling the - qéggyé*§2@§§light by
duty nodul ation" we nean a nethod of &ntrolling the quantity of |ight of
the light source 15 from 100% to 0% (turned om conti nuously when a main 10
drive frequency is approximately 70 kHz, and the high frequency is changed
into aratio in tine of ONOFF (duty) at 60 Hz intervals. The |ight
guantity detector,34 co i ses,a .phpt o-coypler etc., canverts a ljght
Quant 13 val ue. ofAS ieSPrgiis TeRRgeoh sontipling Boes punarny v B B .
signal whi ClighBeditobdhethulie 381 ARGARNEHGE, #nethBE AobhhaMuE: s S5
converts an anal og output according to the 1light quantity value fromthe

| i ght quantdguantiigt of light 3y dnty modiilgitioal calatte emhkaged depemdimgt enl & 0 t he
MPU 31. 20 Furthet, the drive_unit .U .can suitahly nodi or add a,light
quantity e gl e dslsaises db g‘i&herﬂg,g ¢ eotRg e S wr@&aﬁqr cegee ubRe
(bright%esa% §5ﬁ§ﬂging to a type of the |ight source 15, a specification
of the MP §f, etc. .25 For exanple, a tenperature detector 38 as shown by
broken lines nmay be provided as the light quantity detection neans in

addition to the boye-mentioped |ight quantity detector. 34 when.the |ight
source 15 is for}?ﬁéd Wgﬁfﬁi; pieccontrolimes thes equantaiyr G%éltom;f hduthol e
backl i ght L r [ Ly 3 ' ity
dotector afbifIAtbrPRPE RS o oAbt iherilin the hadely of obe RERY | Y
attached t dightesdirgbt152f0A11300% &00% Zlurned off) continuously when a main
10 drive frequency is approximately 70 kHz, and the high frequency is
changed into a ratio in time of ON-OFF (duty) at 60 Hz intervals.

The light quantity detector 34 comprises a photo-coupler ete.,
converts a light quantity value of the light source 15 into a corresponding

15 electric signal which is outputted to the A/D converter 35.

The A/D converter 35 converts an analog output according fo the
light quantity value from the light quantity detector 34 into a digital data
which is outputted to the MPU 31.

20

Further, the drive unit U can suitably modify or add a light
guantity detection means for detecting a change in quantity of light
(brightness), according to a type of the light source 15, a specification of
the MPU 31, ete.

25
| For example, a temperature detector 38 as shown by broken lines
may be provided as the light quantity detection means in addition to the
above-mentioned light quantity detector 34 when the light source 15 is
formed by the LED. In this case, a structure of the whole backlight drive
30 apparatus is as shown m FIG. 14, the light quantity detector 34 and the
temperature detector 38 from each drive unit U are attached to the light




source 15. In this case, tenperature information detect?g bg Hgﬁ
above-nentioned tenperature detector 38 is converted in Aﬁ o) Pgl data 5
by the AID converter 39, then supplied2lo the MPU 31. Then, based on this
tenperature data, the MPU 31 controls the drive voltage which is supplied
fromthe light source drive unit 33 to the |Ilight source 15. 10 The
above-nentioned tenperature detector 38 is effective when the light source
15 is constituted by the LED etc. whose brightness considerably changes as
a tenper at HOBTehdAges. 15. Thus, in the drive apparatus for the backlight
of the preferred enbodinent, the external CPU 21 which is a drive contro
unit perforns drive control of the drive unit U provided for each of the
backl i ght units Th0 thisougisef heehiperhfure 2ihformatibherdetecisl bypdi thedual
control of the backlight unit 10 is perfornmed by tﬁ;,drive,un%{ U provi ded
for each ofahdve mentigesd temperaiure detecten 38R conimted ipin 2 digdal data
backl i ght | t I cording to the
structu?e ﬁg*@%ﬁ%??%@%ﬁ%E%3§%t?%g%ﬁﬁ’ggﬂaoqﬁgé&%Eﬁgﬁay only control the
drive of the drive unit U provided for each of the 25 backlight units 10,
10 so as to performthe drive control of the whole _backlight 2 Further,

si nce thehdri ve Ukhen, (bassdmnoihigdemperadure data, HheoMBY i 3nheontaals the o,
10, ..., theyext . el ar | i |
when’ the. bR Ghilaks WAt b SORbRLA S ohe AT frivel ity 38 PRI P BYe

units 10, Ifphtsourée1bepl aced, for exanple. 23 August 2005

10
The above-mentioned temperature detector 38 is effective when
the light source 15 is comstituted by the LED etc. whose brightness
considerably changes as a temperature changes.
15 Thus, in the drive apparatus for the backlight of the preferred

embodiment, the external CPU 21 which is a drive control unit performs

drive control of the drive unit U provided for each of the backlight units

10 through the bus line 22. In other words, individual control of the

backlight unit 10 is performed by the drive unit U provided for each of the

20  backlight units 10, 10, the whole control of the backlight 2 is performed
by the external CPU 21.

According to the structure as described above, the external CPU

21 may only control the drive of the drive unit U provided for each of the

25 backlight units 10, 10 so as to perform the drive control of the whole
backlight 2.

Further, since the drive unit U is provided in each of the backlight
units 10, 10,..., the external CPU 21 can similarly perform the drive
30 control even when the backlight units 10, 10,... are changed in size or the

backlight units 10, 10,... are replaced, for example.




22 Moreover, in the preferred enbodi nent, the external uires the
| ight quantity data of all the backlight units 10, 10,.2§HP§%ﬁFB§ﬁe drive
units U, and obtains variations in bri @tness of the backlight 5 units 10,
10,... so as to correct the variations in brightness of the respective
backl i ght units 10, 10,..., to thereby prevent brightness unevenness from
occurring in the backlight 2 even when the backlight 2 is constructed by
conbining the plurality of backlight units 10, 10,... 10" Still further,
~there is an advantage that by providing the drive wunit U in each backlight
unit 10, the quant | ' | i e e j ed to a
proper |ight quagg?%¥wﬁgvg¢q?% g%?%95¥%38hﬁﬁﬁﬁgﬁﬁ tﬁégﬁﬁégﬁﬁtﬁ%q{?gﬁt
quant ity dadcuiedsetitechghty qt:ihntithe tded iodralhelan backlighie units akd, i #0y...ofroi ght of

each of the.drive units_ U 1 w, an exanple of a systemfo tomatically
correcting thee IB?i%?%@tjsaﬁéggﬂﬁés‘éarbﬁm%nhg’&@tﬁ%ﬁﬁP Fi%li’ﬁﬁ gg‘ght 2
w1l beg expl-al ht h ferenc F veihhn [ : n dition,
it is as{r’su;(r]\:!{}g1 e;nméji'\Zr:llbf“r'la%ofa a%n%guﬁg&ng%ti l(t:ﬁ?:orréc?%% ﬁ?&%ﬂ%ﬁ]n?%ogge%%?ed by

t he ext er nalespitivil Indckdight edaiter ioned0t.i, mtagtherebg hpasventt brighgneden

turning on a power sypply etc, For exanp]e, when the_backlight 2 is forned
by using tHEevepness CEGUIFING, B2 wﬁe &%Lhahﬁ 2 eNgn when the W@hﬁ&s

unevenness :al i . |i u each of the
backl i ght dgicﬁfs}‘*%?ﬁﬂl@}, ‘?“f‘.ﬁb-#a*%&?lﬁ?ﬁewr eaﬁjtt?g)?!%hgﬁ%%é@‘ﬁgﬁ%é;g’ﬁpl e, it is
assunmed that the backlight 2 is constructed by 30 using backlight units

10, 10,... of mx n (where mand n are natural A nunbers),.. .
- 10 . . Still further, there is an advantage that by providing the drive

unit U in each backlight unit 10, the quantity of light of the light source
15 can be adjusted to a proper light quantity level in each drive unit U,
based on the light quantity data detected by the detection means of the
~ quantity of light of each of the drive units U.
15

Now, an example of a system for automatically correcting the
brightness unevenness of the above-mentioned backlight 2 will be
explained with reference to FIG. 12A and FIG. 12B.

20 In addition, it is assumed herein that an automatic correcting

~ system is executed by the external CPU 21 at a predetermined timing,

such as a timing when turning on a power supply etc.

For example, when the backlight 2 is formed by using the

25  plurality of backlight units 10, 10,..., brightness unevenness also takes

place in the whole backlight 2, because each of the backlight units 10,
10,... has different brightness.

For example, it is assumed that the backlight 2 is constructed by
30 using backlight units 10, 10,.. of m x n (where m and n are natural

numbers).




23 August 2005 23 For exanple, according to the light q ' a
detected in the |light quantity detector 34 of the dri vggaﬁljp@*@%?%n) when

all the backlight wunits 10, 10,... ar@3turned on at 100% of brightness, it
is further assunmed 5 that a backlight unit of a certain drive unit U (ab)
has the maxi num brightness, and a backlight unit of a certain drive unit U
(cd) has the mninmum brightness anong the drive units U (mm) of the
backlight units 10, 10,..., where arc, bid, 05a, ¢_ m 0 _<b, d<n. 10 For
-exanpl e, when all the backlight units are turned on at 100% of brightness,

it is assuned thaﬂ‘oﬂ%ﬂfl{j& Rk AR S the %ﬁm&iﬂyﬂdmﬁde@eﬁe@ irOfHe uni t of

the drive unit U (11), and the m ninmum brighthess i's obtained in the
backl i ght ufght grantity deiectorudd of the 8xiyve agus Rbmn) whenGall the Aackhght in

t hi , th iti f |jght of J its. 1) 15 53
o SnTare 4e ACRDL 5 s8tmdd 8Rige b BrighPaiL i b AL SS) o,
the level ofhathe PACRIBHEWRE PRDBSTaf ArAl Sast 'tUﬁ ééa@ Wad thB LARimGANoe of

the brightness differénce Bd, so as to correct rightness unevenness
of the backiighine®s,aandhokackhighl @GnitlaBa 8frtain ddiviet unit, Ui (d} Has tmse,

based on a | evel of the m nimum hQhrightness, i ght ness .di.fference Bd

oy be_ Set T RTHFERBIGEF S7P0e HheyBuive rnts [ouR) 6 theaba QBRI ch t he

variations jg 1@[.[.99&%?@%#9,%%&}%551}"’5%90%90&4{9*"‘ 2 are not significant. For
Si

exanple, it 1's pos e to set a 'ranbhe of the brightness difference Bd to
"0", i.e., the brightnesses of all 25 the backlight units 10, 10,... can be

2 ways Hecessar y 1 SRemplocaFhom il cbe hacklizhh amgie T HIBeAGR Abd00evel i n
| EP.egﬁlt 'negg_cdf'ﬂrgéﬁmugé}i% i Gssthed that WhEih i bABARMARYs Tptaduanhogious in

backlight unit of the drive unit U (11), and the minimum brightness is
obtained in the backlight unit of the drive unit U (34) as shown in FIG.
~ 12A. Then, in this case, the quantities of light of the drive units U (11)
. 15 and (53) which are away from a range of a brightness difference Bd set up
based on the level of the minimum brightness are caused to be within the
range of the brightness difference Bd, so as to correct the brightness

unevenness of the backlight 2 as shown in FIG. 12_]3.

20 In addition, in this case, based on z level of the minimum
- brightness, the brightness difference Bd may be set within an arbitrary
 range, if it is within a limit in which the variations in brightness of the
whole backlight 2 are not significant. For example, it is possible to set a
range of the brightness difference Bd to "0", i.e., the brightnesses of all

25 the backlight units 10, 10,... can be set to be equal. However, the highest
brightness of the backlight 2 is always necessary to be in compliance with

‘the minimum brightness level in the all backlight units 10, 10,..., which is

somewhat disadvantageous in brightness.

30 Moreover, for example, when the brightness of the whole

backl_ight 2 is caused to be 50% of the previous one according to a user's




.30 Moreover, for exanple, when the brightness of the m@g%@ Q%ﬁ%kight 21s
caused to be 50% of the previous one according to a user s 94 ugust 2005
24 operation etc., if a command for chéﬁging t he brightness and data about
new brightness are transmtted fromthe external CPU 21 to the drive units
U (m) of all the backlight through the bus line 22, it becones possible
to reduce the brightness of the whole backlight 2 to 50% as 5 shown in
FIG 13. FIG 15 is.a flow chart owi ng a- progess.in whi he, ex} er nal
CPU 21 oper RezbBpheth it & itRnba g thaefs A ERERBae el AREY reans
of a backl gt hisliheadRaeafrifismitbd Frolettd bRRFnaP Oy 2016 Rhé Mirsvease,
firstly in step 5101, the external CPU 21 transmits a command for causing

|i ght sour cesitad) (s, of adk the\dackkghbt tthveugladheilygre lingn22sitlbecardes . . t o
be t d on at,;100% of brightne to dri nit,. f the backlight
i 5 10, IS gttt IR e ob e BhoT PagRshs 2 tq A0S 102

the drise WHdwdipFIgagh of the backlight units 10, 10,... is requested to

provide the light quantity data detected by the |[|ight quantity detector 34
so as to acquire the light quantity data from each of the backlight units

G o oS A e SRR LR 100, 25 shou B P StZh
the. bri ght none 2 Pty SHprva it PPr [eglae Rivipeliqi bguéatoe, T
or der of a backlight drive apparatus such as described above.
10
| In this case, firstly in step S101, the external CPU 21 transmits a

command for causing light sources 15, 15,... of the respective backlight

units 10, 10,... to be turned on at 100% of brightness, to the drive unit U

of the backlight units 10, 10,... which constitute the backlight 2.

15

Next, in step S102 the drive unit U of each of the backlight units
10, 10,... is requested to provide the light quantity data detected by the
light quantity detector 34-so as to acquire the light quantity data from
each of the backlight units 10, 10,...
20

Then in the subsequent step S103, as shown in Fig 12A, a
command for controlling the quantity of light is transmitted to the drive
units U (11) and (53) of the backlights which are away from the range of
the brightness difference Bd, out of the backlight uni_ts 10, 10,..., in order

- .25 that the brightness difference unevenness of the backlight units 10, 10,...
o which form the backlight 2 may be inconspicuous. Thus, it becomes

possible to correct the brightness unevenness of the whole backlight 2.

3. Backlight of Second Preferred Embodiment
30
Next, the backlight of a second preferred embodiment will be




.25 that the brightness difference unevenness of the bagkl, kts 10,
10,... which formthe backlight 2 may be i nconspi cuous%‘ﬁﬁugts]%t élbt%becomes
possible to correct the brightness unewnness of the whol e backlight 2. 3.
Backl i ght of Second Preferred Enbodi ment 30 Next, the backlight of a second
preferred enbodi nent will be 23 August 2005 25 described. FIG 16 and FIG
17A through FIG 17C are views showing a structure of the backlight of the
second pref rr%gﬁnbodi ment. As shown in these FIG 16, FIG 17A through
FIG 17C, a“*% fght 40 of the second preferred enbodi nent forns the pair
of units 10a by conbi ning two backlight units 10, 10 in the sane
direction. Then, as shown, the | anp accomodati on sections 1lla of these
pairs of units 10Fi®al6randrBlihhl7Antlocought BiE. Wi Chammariewmstdhewisg @s to

formthe backlight .40..In this se, therefore, the backlight 40 can be
f or med mth%Pachﬁ?Pﬁﬁlg? h@%“p‘%ﬁc&? OE‘iPF%fgﬁlWél ‘?Iﬁgf"g’@%‘?tternate order. A
| ight saurce 41 as shown in FIG 17A through FIG 17Cis 15 accommpbdat ed

in the | anp accommodati on section 1la of the thus forned backlight 40. In
ot her words, in tAs shosse,inathésorEitedée FliGhe 1TAI chrough HIG.i ¢7éntd vy

| onger than the, backlight unit 10 gnd |l onger_than the |anp accommpdation
section 112@5&‘%&%@ %’a‘éﬁg&regﬁ?coﬂé B %&dtﬁp%é?ﬁ*m%t rPﬁe&lepHW Wk ts 10a
is used as ' X P . [ | S case,
t he backl i gﬁ%a Egg?%ﬁ?grh%g&r ?/a%]%irﬁ)lﬁm ngé ?g’omllclg%%?%% %@é&?& (r:%ﬁnésﬂl’deri ng
the |ight oas deophatks lampf ascenbaclhtightsectiohs 41400f flkse. paids ofnmitoOnposi te
boar d.
oar 10  10a are brought into contact with one another so as to form the backlight
40. In this case, therefore, the backlight 40 can be formed without

arranging the pairs of units 10a in the alternate order.

A light source 41 as shown in FIG. 17A through FIG. 17C is

15 accommodated in the lamp accommodation section 11a of the thus formed
backlight 40. In other words, in this case, a fluorescence tube which is
sufficiently longer than the backlight unit 10 and longer than the lamp
accommodation section 1la of the backlight 40 formed by combining the

pair of units 10a is used as a light source 41, for example. In other

20 words, in this case, the backlight 40 is formed by combining two
composite boards, considering the light guide plates of | five backlight

units 10, 10,... as one composite board.

The above-mentioned drive apparatus for driving the backlight 40

25 will bé described. In addition, since a structure of the drive unit U in

this case is the same as that of FIG. 11 as shown abbve, detailed
explanation will not be repeated.

FIGS. 18 are a rear view and a side view showing a structure of

.30 the above-mentioned backlight 40.




The above-nentioned drive apparatus for driving the backki 25 wll
be described. In addition, since a structure of the dri é%Agﬁ%l‘cft%%D?n this
case is the sane as that of FIG 11 as 26hown above, detailed explanation
will not be repeated. FIGS. 18 are a rear view and a side view showi ng a
structure of 30 the above-nentioned backlight 40. 23 August 2005 26 As can
be seen fromthese FIGS. 18, the fluorescence tube which is a light source

41 is fornmed over,a pluyrality.of the |] ide plates 13  i;n the

backi i ght 40, 5. AL eRudeca o, B ke Pttt Budissieat Bt  ves
the above-genibANeduRAcH (Ot bverds phidAMEy | IF the FightdeuifiB§lates 10N€
drive wunit Wy (x: row, y: colum) i1s fornmed for one light source 41, and
the bus | iimethetdbsacklighhddct ed bet ween the drive unit Uxy and the external
CPU 21. For exanple, these drive units Uxy are connected in the order of
the drive 10 units U1l -+ U21 -~,..., - U51. The drive unit U51 is

connect wWth thes & f i | t vem sJdaeghackl i ght
40 is f%?ned prmf?% ﬁ[g:ttt F}%Q{ i g eybé%%%ﬂ dkkl%o%}gbst tg"ép ureg:f]ﬁiil‘;%f ackl i ght
units 10, Ilfbove-mentionedrbacklight #@ id 5slshowhni ighF1@018.anThat ik, iowerdriveur t her,

when it is caonstituted in sych a. nner, therg |s an advantage that fewer
drive uni tsmet_iﬁ%’ G&eé’a‘ady- celurmpdrisdoxinet for eagBe §?‘ércﬂf5[’l§é®kfﬁ\eglms 2 of
t he above- ola | g@g{% | er, in
this case a e%g?fg%‘iﬂ‘{cﬁéed P%ﬁ%@sgﬁg‘@ Slgié wh c%ﬁ(l1 gﬁ% Egﬁrﬁﬁg}ﬁ?{'gggr ce 41
- is long, sdfdrhadanvieie] théserdriveruhite Wkaaid tonmdetéd ghthaorder dfthetdréve
fl uorescence t u%e S (%?qur aded. . . . .

10  units Uil - —,..., > U51. The drive unit U51 is connected with

the external CPU 21 as illustrated.

Even when the backlight 40 is formed providing the light source

41 over the plurality of backlight units 10, 10 in such a manner, the
15 - - backlight 40 can be driven. Further, when it is constituted in such a
manner, there is an advantage that fewer drive units U are needed,
compared with a case where the backlight 2 of the above-mentioned first

preferred embodiment is driven.

20 Further, in this case a length of the fluorescence tube which is the
light source 41 is long, so that variations in the quantity of light arise as

the fluorescence tube is degraded.

As shown in FIGS. 20, in this case, the number of the light

25 quantity detectors 34 can be increased which detect the variations in the

| quantity of light of the fluorescence tube in the drive unit U, to thereby
“detect the variations in the fluorescence tube which is a light source 41.

In this way, since the brightness unevenness of the fluorescence tube

| itself which is the ligh’_c source 41 is detectable, it becomes possible to
.80 provide function in which the external CPU 21 may know the time to

replace the light source (fluorescence tube) 41, based on the brightness




As shown in FIGS. 20, in this case, the nunber of the Ii antity
detectors 34 can be increased which detect the variatio%ga%ﬁu%gggguantity
of light of the fluorescence tube in tR& drive unit U, to t hereby detect
the variations in the fluorescence tube which is a light source 41. In
this way, since the brightness unevenness of the fluorescence tube itself
- which is the light source 41 is detectable, it becones possible to 30

provi de fungtion in.whi gh t.he external, CPU 21 may know the tine to replace
Phe | i ght - SGtirceert ey e BRe ol Ste, AR BPoOREL Br VRt P8 Auguat
2005 27 datimeSidrebécirettiBedri ve unit U etc., and may pronpt a user to

repl ace the fluorescence tube. 4. Backlight of Third Preferred Enbodi nent

Next, the backlight of a third preferred enbodiment will be described.

FIG 21A F B, .a El A thr.o . Fl 22C are views 10 showing a
structures %%%@%&ﬁ%#ﬁ%f@é%ﬁﬁ%@wgferre.d enbodi nent. As shown in
these fisggures, simlar to the above nentioned backlight 40, a backlight 50
of the third preferred enbodi ment forns the pair of units 10a having

conbi ned two backNexthtthenbasklightard 40thindt peeféfredapmbidireent owill Ten, two
pairs of unjts. 03, 10a are arranged so as to bring the |anp acconmodati on
sections 1T&5FRPE%contact with each other, to thereby forma pair of units
50a which include four backlight units 10, 10,... as shown in FIG 21A 20
Simlarly, a pair of units 50b in different directions by 180 degrees as
shown in FIG 21FIG 210k,nEHGbZ1BomindnFhG. 284r thrackhi MGk, ARCt srel Giews

Cons! 901 gy AS5E PR e TR0 e 2R L
As shown in these figures, similar to the above-mentioned
backlight 40, a backlight 50 of the third preferred embodiment forms the
pair of units 10a having combined two backlight units 10 and 10 in the
15 same direction. Then, two pairs of units 10a, 10a are arranged so as to
bring the lamp accommodation sections 11a into contact with each other,
to thereby form a pair of units 50a which include four backlight units 10,
10,... as shown in FIG. 21A.

20 - Similarly, a pair of units 50b in different directions by 180 degrees
as shown in FIG. 21B is formed by combining four backlight units 10.

Considering these pairs of units 50a and 50b as one backlight unit,

a fluorescence tube which substantially doubles the length of the

25  backlight unit 10 is accommodated, as the light source 51, in the lamp
accommodation section 11a of these pairs of units 50a and 50b as shown

in FIG. 2'2A, so that the backlight 50 having a structure as shown in FIG.

22B is formed. Further, the back view of the backlight 50 in this case is

 as shown in FIG. 22C. That is, in this case, the light guide plates of four

380 backlight units 10, 10,... are considered as one composite board, whereby

the backlight 50 is formed by combining the composite boards.




a fluorescence tube which substantially doubles the Ieng%%ugaﬁ 8525
backlight unit 10 is acconmpdated, as the |light source e |lanp
accommodat i on section 1la of these pai 8 of units 50a and 50b as shown in
FI G 22A, so that the backlight 50 having a structure as shown in FIG 22B
Is formed. Further, the back view of the backlight 50 in this case is as
showmn in FIG 22C That is, in this case, the |ight guide plates of four 30
backlight units 10, 10,... are considered as one conposite board, whereby

t he backlight 50 is fornmed by conbining the conposite boards. 23 August
2005 28 Ther ef or ephébidigUaikHRAEhS A EhoR®, GAIICAR 1RCElul KR IR ABOWS
description, the drive apparatds which drives the backlight 50 having such
a structur e:iecsarlplhmnccthst drivé exppiamatusc Whichatmees thatbaghbight 50 hawming 5 Uxy
(x: row, vy: Iunn IS provjded for one |ight source %E%and he bus |ine

22 i's connede g ?%E% CORFLTRCIGH; %Sl%ﬁyam% veRDih
Further 5 a S or
exanpl ¢ i tO15 @%‘* JE oD s By RS S 1 ROuRESF kB e ind ) 10
conposi ng (ﬂﬂﬂstdmmlnec&dpbe:twiedﬂcth\asé Hrivb et Playatrid/dieyextongal CBOt 2kour ce
(fluorescence tube) 51, considering the light guide plates of two backlight
units 10, 10 as one conposite board, and one that is provided with the

| i ght source (fl [ e hen,
the rear view an he érb%e VI ew o%ﬁ?%yfgggﬁhl%ﬁghk %%apg%égg;ee% alr}(gV as shown
in FIG 23.foFuxaimgie, it liHEaEbrelmfhwgeddﬂaaﬂzftheﬂﬁ@kh'gbhmajﬁbeveomqtpaﬁtaﬂdsj which

drives such a backlight is_as shown in FILG 23 and. Fl OInthis
case, dfe @emposing pnesthat is prefpded with) thengompangtively gbg t source

(fluorescence tube) 51, considering the light guide plates of two backlight
‘units 10, 10 as one composite board, and one that is provided with the

light source (fluorescence tube) 15 for each backlight unit 10.

15 Then, the rear view and the side view of the backlight in that case

are as shown in FIG. 23.

Further, the structure of the backlight drive apparatus which
drives such a backlight is as shown in FIG. 23 and FIG. 24.
20
In this case, one drive unit Uxy (x: row, y: column) is provided for
each of the light sources 51 and the light sources 15. The bus line 22 is
connected between these drive units Uxy and the external CPU 21. In
FIG. 24, the drive units Uxy are connected in the order of the drive units
25 Ull - Ul2 - Ul13 - U23,.., > U21 > U31 - U33,..., - U53, so that
the drive unit U53 is connected with the external CPU 21. In this way,
‘even when the backlight is constructed by composing the light sources 51
and 15 which are different in length, the drive unit U can control them.

30 Further, another example of connection of the bus line 22 is
shown in FIG, 25. | |




E

~each of the light sources 51 and the |ight sources 15. ?g%yguggob?ﬁ 22 is

connected between these drive units Uxy and the externa FI G
24, the drive units Uxy are connected i“f the order of the drive units 25
ul --- U12 -4 U13 --). UWU23,..., --a W21 W31 -* U33,..., -+ U53, so that
the drive unit Us3 is connected with the external CPU.21. In this way,

even when the backlight is constructed by conposing the |ight sources 51
and 15 which are different in length, the drive unit U can control them 30
Further, another exanple of connection of the bus line 22 is shown in FIG
25. 23 August 2009 @fs lcBsd Hihe £39€ unitleULY bYE coRhéstePik the®raonpeeed in
the order of the drive unit ULl - U21 -*, ..., U1 -* W2 -* U53 W3 -->
w2 -+, ..., deivp unifl Bl11se U2dt — he 151 ve WHR > WIS i3 Gedredd42 -wi.t,h—x he

external CRU.21. I n this.case, n when the backl,ight, is c cted by
conposing (HeS: B Bied Goeie SRt 1L 18 CRaDP gl P RheisnEXeEek HEU Bhe ar i ve
uni t U gan 1L e’ Qlsel RG8h FheAdHe! bé’ékligt)ﬂ?;gissu%)cfﬂé‘ﬁ{'ﬁﬁtgdoéy Eg‘ﬁggéﬁl@ tight  of
this preferre 10 ehbodi nent as described above Is nmerely by way of
exanpl e, t Hightasdircght5li andcthridenimg differenthlengtiesethie driwemunidnUneed onl y
be fornmed in s(gcﬁ a way that the backlight for illumnating, fromthe
back, the IG94FY heéMystal panel which is constituted by at |east a single
panel is formed by the plurality of backlight units. 15 Further, the
liquid crystal .panel of the liquid crystal display apparatus of the
present inventi odnmaydditéorsonhe r siruetlirby ofistheg banklight eof phisr arefeyredf | i qui d
crystal_ panel s.
y 10p embodiment as described above is merely by way of example, the
backlight in accordance with the present invention need only be formed in
such a way that the backlight for illuminating, from the back, the liquid
crystal panel which is constituted by at least a single panel is formed by
the plurality of backlight units.
15
Further, the liquid crystal panel of the liquid crystal display
apparatus of the present invention may be constructed by using one or a

plurality of iquid crystal panels.

20 Moreover, although in the backlight unit of the preferred
embodiment the light source unit 11 is disposed at the back of the light
guide plate 13 by using the reflective prism, this is merely an example.
Another structure of the backlight unit may be envisaged which is
applicable to the backlight of the present invention.

o

For example, as shown in FIG. 26A, it can be constructed by using
a backlight unit 70 in which a light source unit 71 is disposed at a side of
the wedge-shaped light guide plate 13, or a backlight unit 72 in which the
light source unit 71 are disposed at one side or both sides of a planar light
30 guide plate 73 as shown in FIG. 26B. '




20 Moreover, although in the backlight unit of the pref QFrA ustBRgdi ment
the light source unit 11 is disposed at the back of the Tight guide plate
13 by using the reflective prism this30s merely an exanple. Another
structure of the backlight unit may be envisaged which is applicable to

t he backlight of the present invention. 25 For exanple, as shown in FIG
26A, it can be constructed by using a backlight unit 70 in which a |ight

source unit 71 is.di sposed, at side, of . . t.he wedge-shaped |ight guide plate
13, or a backli gﬁIiIOYYﬁ{; r,79hpR a%ﬂ i’ﬂa‘ﬁ@t B3 g‘}?PSgIg{?F“ég np?m!?gmg,geg}aq sposed
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FIG 26B. 23 August 2005 30 However, acklight 1s constructed by
conbi ni ng tREG. PG kitiigkonstmitted By amabizidnp dvinghdebe of thabacklegldsusbown i n

FIG 26A an FI 6B, j,t is constructed by confjRi foyr sheets of the
backl i ght uﬂ(?t%n&B affh the idirechiong; Agchowe a%"@h@wpﬁ% 9 exampler o
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descri bed apove, with respect _to the backlight of the present 10
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display unit forned by the single panel is formed by conbining the
plurality of backlight units in the planar shape, so that the backlight of

area uniformy and m)re,w}ilt_h hi gh bri ghtness can be real,ized.. 15,
10 invention, the lighting side which illuminates the back of the video

display unit formed by the single panel is formed by combining the
plurality of backlight units in the planar shape, so that the backlight of
the edge light system which can illuminate the video display unit of large
~area uniformly and more with high brightness can be realized.
15
- Further, according to the present invention, it is not necessary to
arrange a lot of fluorescence tubes on a side edge of one light guide plate,
for example, in order to attain the backlight of high brightness, whereby,
there is no need to thicken the acrylic resin which forms the light guide
20 plate, and the weight saving of the backlight can be attained.

Therefore, when the liquid crystal display apparatus, for example,
is formed by using the backlight of the present invention, a display
apparatus which is unprecedentedly large-sized, reducing weight can be

- 25  realized.

When the diffusion board is arranged in the position apart from
the backlight and between the backlight and the video display units,
brightness unevenness at a junction section of the backlight unit can be

30 inconspicuous.




Further, according to the present invention, it is not r o]
arrange a |lot of fluorescence tubes on a side edge of ogggﬁﬁgﬁfxgside
plate, for exanple, in order to attai #lthe backlight of high brightness,
whereby, there is no need to thicken the acrylic resin which forns the
i ght guide 20 plate, and the weight saving of the backlight can be
attai ned. Therefore, when the liquid crystal display apparatus, for

exanple, is forngd usi t.he backlight of {h sent qi.avention, a
ioplay  appar at (EIHALERT Lk, AEFec ot Jo 4bE L BRIERE o dREGTRS M g
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apart from the backlight and between the backlight and the video display
units, brixgspacdvelyrdevemby meamsafjthadrivnusidst and thé drive contdol ivgit  uni t
can be 30 inconspjcuous.. .23 gust, 2005 31 Further, i e.drive apparatus
For the baciantgis the PepRligheuaioto therehy eantrol Had Bl Dot t o wnr on
constityte the backlight are respectively driven by neans of the drive
units, and the drive control unit controls the backlight unit, to thereby
control the whole backlight. 5 23 August 2005 32 CLAIMS 1. A backlight
being forned by conbining a plurality of backlight units with respect to a

lighting surface for illumnating a back of a video display unit forned by
a single panel, said backlight characterized in that:




each of said backlight units conprises a |light source, | i flecting
unit which reflects a light emtted fromsaid |ight 30838% &%?gbg
predeterm ned direction, and a |ight guide plate which directs said |ight
i ncident thereon through said light reflecting unit to go out fromsaid
lighting surface; and said backlight units are configured so that said
. light reflecting units arranged at one end of said |light guide plate are
fornmed to be conbined in alternate directions. 2. A backlight
characterized by being formed by conbinthg a plurality of backlight units
of different shapes, with respect to a lighting surface for illumnating a
back of a vigegndisspl ay unit formed by a single panel. 3. A drive
apparatus for a backlight formed by conbining a plurality of backlight
units, said drive apparatus characterized by conprising; drive units which

are provided for respegt. ackl ight unit, and rformdrive control, of
respective gackl ipgh?’%ﬁﬁiltg}(l?ai’(?lﬂgd R n]?Yolcogﬁ?’tmRﬂi ¢h ng‘:fai&%s Urive
control of aLKlight Wifits WiH fspeficalEhtbY Afotit & LeBkesE 1 n
that; 23 August ; 005 33 sali drres ectfié_vgEl rsﬁl\fgébgnio?s} gggﬁgguﬁ%agﬁ ve control
unit are carvideo eldsplay amdafamearhby m. singleThanealy said banidight chafasterized

backl i ght as scribed in claim3, characterized in that: said drive unit

conpri ses alfi quantity detector which detects |ight quantity of said
light source, andegcH bP8iid BHRRIEhY uRREEORIprisest Whi ch

a light source,

a light reflecting unit which reflects a light emitted from said light
source into a predetermined direction, and

a light guide plate which directs said light incident thereon
through said light reﬂectiﬁg unit to go out from said lighting surface; and

said backlight units are configured so that said light reflecting
units arranged at one end of said light guide plate are formed to be

combined in alternate directions.

2. A backlight characterized by being formed by combining a
plurality of backlight units of different shapes, with respect fo a lighting
surface for illuminating a back of a video display unit formed by a single

panel.

3. A drive apparatus for a backlight formed by combining a plurality
of backlight units, said drive apparatus characterized by comprising;
drive units which are provided for respective backlight unit and
- perform drive control of respective backlight unit, and
a drive control unit which performs drive control of said drive

units; and said drive apparatus characterized in that;




controls the light quantity of said light source to a phgggR&Boasd | evel
based on the result of said detected |ight quantity of said light quantity
detector, 5. The drive control apparatus for the backlight as described in
claim 4, characterized in that a plurality of said |ight quantity
detectors are provided. 6. The drive control apparatus for the backlight
as described in claim 3, characterized in that said drive unit is provided
with a tenperature sensor which detects a tenperature of said |ight
source. 7. The drive control apparatus 3%r the backlight as described in
claim 4, characterized in that: said |ight quantity control unit controls
light quantity of S8 drespgrtivesduiveeundsaand esrude dirl e ¢onénadl upit s yi ng a
duty ratio i -supplied to said |light source based on the
result of sgglodﬂlggféec@e%aﬁs ﬁﬁlaug'uanti ty of said light quantity detector. 8.
The drive control apparatus for the backlight as described in claim 3,
characterized in that: . 23 August 2005 34 said drive control unit
generates arfd tradd deivenappdrases dar shothiackliglftsas des¢rbed ghtclgimndj ty at
said drive upits tbase& .ogharrl ight quantity data transmtted fromsaid
respective oﬁhia&%c GHEES 3D e dri ve control apparatus for the backlight as
described in  cl aisgid drivfeaimi cOMAests 4 liphilquahtity dibMBr Whith'dibaR! v
controls voltage |level of a |ight source drive voltage supplied to said
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based on the result of said detected light quantity of said light quantity

detector,

5. The drive control apparatus for the backlight as described in claim
4, characterized in that a plurality of said light quantity detectors are
provided.

6. The drive control apparatus for the backlight as described in claim
3, characterized in that said drive unit is provided with a temperature
sensor which detects a temperature of said light source.

7. The drive control apparatus for the backlight as described in claim
4, characterized in that:

said light quantity control unit controls light quantity of said light
source to a predetermined level by varying a duty ratio of a drive voltage
supplied to said light source based on the result of said detected light
quantity of said light quantity detector.

8. The drive control apparatus for the backlight as described in claim

3, characterized in that:




said drive control unit. 10. The drive control apparat U%_S‘h%uét%ogacm i ght

as described in claim 8, characterized in that: said drive~unit variably

controls current flow ng through said Iight source so that |ight quantity

of said light source is set to be a predetermned | evel, based on said

offset data transmtted fromsaid drive control unit. ABSTRACT A
proposed backlight is suitable for a large size liquid crystal display.
backlight 2 for illumnating a liquid crystal panel 3 fromthe rear, is
formed by conbining a plurality of backB#ght units 10, 10, ... By,

providing a transparent, acryli¢c board 4 between the backlight 2 and the
liquid crystal paéld drivecoptrebunl ganesates anddransavitman pifsghdatesghich
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t he backl i ghtangnitted Hdm $8id respective drive units.

9. The drive control apparatus for the backlight as described in
claim 8, characterized in that: |

said drive unit variably controls voltage level of a light source drive
VOltage supplied to said light source so that light quantity of said light source
1s set to be a predetermined level, based on said offset data transmitted from

said drive control unit.

10. The drive control apparatus for the backlight as described in claim
8, characterized in that: |

said drive unit variably controls current flowing through said light
source so that light quantity of said light source is set to be a
predetermined level, based on said offset data transmitted from said drive

control unit.
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ABSTRACT

A proposed backlight is suitable for a large size liquid crystal
display. A backlight 2 for illuminating a liquid crystal panel 3 from the
i‘ear, is formed by combining a plurality of backlight units 10, 10, ... By.
providing a transparent acrylic board 4 between the backlight 2 and the
liquid crystal panel 8, it becomes possible to prevent brightness
unevenness from occurring at a junction section of the backlight units 10,
10, ... , even when the backlight is formed by combining the plurality of

| the backlight units 10, 10, ...




