| DESCRI PTI ON BACKLI GHT, BACKLI GHT DRI VE APPARATUS, DI SPLAY APPARATUS 5
TECHNI CAL FI ELD The present invention relates to, for exanple, a backlight
panél fromthe rear, a backlight drive
and a di spl ay apparatus which
BACKGROUND ART 15 In recent years,
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illuminates a liquid crystal panel from the rear, a backlight drive
apparatus which drives such a backlight, and a display apparatus which
is arranged to have such a backlight.

BACKGROUND ART

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 liquid crystal display apparatus have been performed

actively.

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
Patent Application Publication No. H10-096911).

In the transmissive type liquid crystal display apparatfus, 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
apparatuses can be classified roughly into a bottom backlight system and
an edge light (side light) system, according to a structure of the backlight

In the transm ssive type
di splay apparatus, it is necessary to provide a backlight
for irradi aTEMHENIEAL BIEBDcrystal panel wth [ight fromthe rear side.

an edge light (side



2 (Japanese Patent Application Publication No. 2001-266605). In a
smal | -sized liquid crystal display apparatus having a size of

approxi mately 15 inches, the edge |ight2systemwi th which thickness of 5

t he backlight can be nade thin is enployed wi dely. For exanple, a

backlight with a thickness of approximately 5 mmis realized and put into
practical use. However, in a backlight of the edge light system such as 10

menti oned above, light is ingident to a side_edge (a side surface) of a

li ght gui de %ﬁ%@@?eg’ e%Mth%mwlgRP%ilga@ﬁnt %@%Orlégﬁ@ﬁpajpper surface side
of the light guide plate to the liquid crystal panel, so that a usage
efficiency of the light is bad. 15 For this reason, when the backlight of
a conventional siHe aestgell-siysd Bquid costabtiiplay hppgeatsisziesvinigouisthecsty st al
di spl ay apparatus havin size_of 20 ijnches or nmore, for exanple, there

i s a di sadvappryémekely ?%gnc%ﬂbemig@i light yxstam Fape which thaekngss of

i1 1um nat ed I i.theli Ofy.:..hi i 1 2 rds,
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appar at us i badlAishy withed thiykways of apprextdgeeallyisghim igeddid aid pat into

concei vable to use a |ight source of nuch higher brightness than a |ight
sour ce whi chragiiqgd@igef or a conventi onal liquid crystal display 25 apparatus
with a size of approximtely 15 i nches. However, such a light source of

hi gh bri ghtness does not exist at present. Therefore, in order to attain

hi gh brightness oHdwWiseranfieastaellight dof dher kdkal lighs PhpsteaPPaichi Us there
is only a way that a lot of (for 30 exanple, three or nore) fluorescence
t ubes at@® amentipaedaabayeslight aeiipcident 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 liguid crystal panel, so that a usage efficiency
of the light is bad.

15 For this reason, when the backlight of a conventional side edge
system illuminates a large-sized liquid erystal 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 unmiformly 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 liquid 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 fo 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 hight guide plate, for securing a quantity of light. There is a limit in



the light guide plate, for securing a quantity of light. There is a limt
in 3 obtention of the brightness for displaying a television inage.
Incidentally, there is no description of a structure of the backlight in
the Japanese Lai d-open Patent No. H10-096911. 5 Moreover, when a | ot of

fl uorescence tubes are arranged as the 1ight source on the side edge of
the light guide plate so that the Iight of the quorescence tubes is taken

into the I| ht gui de an acrylic resjin_ which fo the |ght QUIde
pl ate beco neatenfion. oghgﬁ dighioges ek kidigeye a8 of VigioRe IR RERN d
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i nvention i §apavesetbaidropen Bateaft NOEHPpOiI0MES1ds descri bed above and

provi des a backlight suitable for the large-sized I|iquid crystal display
apparatus, the backlight drive apparatus for driving 15 such a backli ght

and the di spl ay Mb%@x? rv@(l)éxg{étgfo‘é &t‘t’ﬂ %céﬂ&ht@?eéjgfgl ge?%%%QSURE o
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of the prelght sbuar@nén @heisidé edgedfitjie dighy guide plalaé @b ahiat theflighacdd | ght
units wth respect to a lighti agqesurface which il lum nates the back of a

vi deo di spthe/fluaresceneertiabesyistakiengnto pap disht de pbriei Ay %‘%‘Yllﬁé‘eﬁpesent
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Mor eover, a di sp ay apghﬁ ratus of the present invention conprises a
backl i gh f & mgilag displvangagethet isaweishybecempes yermboaweo

Then, the present invention is invented in view of the points as

- described above, and provides a backlight suitable for the large-sized

liquid crystal display apparatus, the backlight drive apparatus for driving

15 such a backlight and the display apparatus arranged to have such a
backlight.

DISCLOSURE OF THE INVENTION

20 In order to attain the above-mentioned aims, a backlight of the
present invention is formed by combining a plurality of backlight units
with respect to a lighting surface which illuminates the back of a video

display unit formed by a single panel.

25 . According to the present invention, in the backlight 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.

30 Moreover, a display apparatus of the present invention comprises

a backlight formed by combining a plurality of backlight units, a video



4 display unit which is arranged on the lighting side of the backlight and

formed by one or a plurality of video display panels, and a diffusion board
arranged apart fromthe backlight and bétween the backlight and the video

display unit. 5 Thus, according to the present invention, by arranging the

di ffusion board in the position which is apart fromthe backlight and

bet ween the backlight and the video display unit, even when the backlight

is formed by, conbining the. plurality of the backlight units,_ jt. 10 hecones
possi bl e toéwﬁ%wibmbg A ST prdbs ighimne sidn of ﬁgeiraf:k g}lhﬁ@ai on
section of ' i . ry: ' rAEALS; e
backl i ght f%)?ﬁle Bhg%%ﬁrﬂl{ﬁghFﬁgfg%?aqlﬁ%?ﬁ %egg’kﬁ(g%t un?]tog:l o(’}aytahe
present i nventangadlapoenfrons ¢he dbabkiipht umd bebwedn ithepbasklildd dod thach
backlight unjt and _ perforns drive control of each backlight unit, and a
drive contr¥degiisplagiinih perforns drive control of the drive unit. Thus,

accor di to the drive apparatus for the backlight of the 20 present

i nvention, the backlight units which constitute the backlight are driven by
respective drive Thubs s06rding € it qebent wRbhtieANtHP! srrbhgindatiel i ght
units, so that the whol e backlight can be controlled. BRI EF DESCRI PTI ON OF
THE DRAW NcEiffusign choard; in ihe dvosition which é¥ apart dtom they beeklight sndy

£
apparatus o r r direng, in. o] 1.4 h present
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apparatus Bicklighthi foraledl by dotiHiatig ehé plurality of the backlight units, it
10  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 of the present invention

15 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, according to the drive apparatus for the backlight of the
20 present invention, the backlight units which constitute the backlight are
driven by respective drive units and the drive control unit controls the

backlight units, so that the whole backlight can be controlled.

BRIEF DESCRIPTION OF THE DRAWINGS
25
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
30 of the preferred embodiment;



5 FIG 3 is a side viewof the liquid crystal display apparatus of the
preferred enbodinent; FIG 4 is an overall view of a backlight of a first
preferred 5 enbodinent; FIG 5 is a viéw showing a partial structure of

t he backlight of the first preferred enbodinent; 10 FIG 6A and FIG 6B
are respectively an overall view and a back view show ng a structure of a
backlight unit of the first preferred enbodinent; FIG 7A and FIG 7B are

cross-sectional vj of the backlight . 15 unit of the first preferred
enbodi nent: FI G ﬁi\gﬁ%asm%ﬁewvapéggﬁéw,éuéwmtﬁgdhspgwa@PaF%t%roféﬁlﬁair of
units which rBE abi ni ng the backlight units of the first
preferred e}r)rgé:)fglrgﬁgnt; % . 9 show a rear view and a side view of a

structure of the whole backlight of the first preferred enbodi nent; FIGS.
10 are views showing an exanple of the whole driy 25 appar at us, whi_ch
drives the backl iEHg- o it ran fovezallpyiemergted E%‘Ek;éﬁeh?eﬁ% ;am?@t nreferred p| ock
di agram§f %%’H%{;ﬁ{'e of a drive unit which drives the backlight unit
whi ch conhstrtutes € backlight of the first preferred enbodiment; 30
FIGS. 12A and 12B are views for explaining a systemwhich 6 corrects
automatical ly bri%htness unevenness of the backlight of the first

IG. 5 is a view showing a partial structure of the backlight of the

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



preferred enbodinent; FIG 13 is a graph for explaining a system which
performs 5 brightness control of the backlight of the first preferred
enbodi nent; FIGS. 14 are views showi ng &nother exanple of a structure of
the drive apparatus which drives the backlight of the first preferred
enbodi nent; 10 FIG 15 is a flow chart show ng a process performed by an
external CPU for driving the backlight of the first preferred enbodi nent;
FIG 16 is a view show ng exanpl e of a conbi natjiopn of . the 5 hackl i ght
uni ts whi chc@Baes; ayiomatialiybre SS&n%fegée%aF pre é?k]é@lt@frﬁjhﬁj nt :

FIG 17A th I - views show ng a structure of the backlight
units of thépééggkgﬁd&ﬁpé%g%%tg enbodi nent; 20 FIGS. 18 show a rear view and

a side view in which the whol e backlight of the second preferred enbodi nent
is constituted; FIGS. 19 show an _exanple of a structure of. the drive
apparatus 25 whi €RGerl3/ds anerap dor gerplamingeassr$aE gy Bicy pegiorms

nbodi , ' | fi. & f
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enbodi nent; 30 FIG 21A and FIG 21B are views showi ng an exanple of a 7

conbi nati on of the_backlight units which constitute the backlight of a
third preferred eHbo8i ddrare views showing another example of a structure of the

drive apparatus which drives the backlight of the first preferred
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 1s a view showing an example of a combination of the
16  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



FIG 22A through FIG 22C are views showing a structure of the 5 backlight
units of the third preferred enbodi nent; FIGS. 23 show a rear view and a
side view in which the whole backlight7of the third preferred enbodi nent
is constituted; 10 FIGS. 24 are views showi ng an exanple of a structure of
the drive apparatus for driving the backlight of the third preferred
enbodi nent; FIGS. 25 are views show ng anot her exanple of a structure of
the drive apparatus for _driving the backlight of the third preferred 15
enbodi nent ; cEnbinatgm ahdhe| lmckligBtaveits | whichs pendtitgte tbenkackiehippleaof a

structure of,.t he backligh nit which constitutes the backlight; 20 FIG
27A and FI éh]f@grgﬁ reéi(%ﬁ]%’P@%m%? ’structures of the backlight using the
backlight units as shown in FIGS. 26A and 26B. BEST MODE FOR | MPLEMENTI NG

THE | NVENTI ON 25 Hereinafter, preferred enbodi nents of the present
invention will bEIGe28Aithadugh Flid B30 ane vieies phewing edstentiouemdibe wi | |

be descrj bed i,n.the fol l.gw rdeg.: 1 t ruct.ure of Liquid Crystal
D1 spl ay ppapckligitgnits ph (Y D oS ompetidBhini L Pt o M55
Structure of Backlight Unit 2-3 Drive Apparatus of Backlight 10 3.

Backl i ght of Second Preferred Enbodi nent
FIGS. 23 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



4. Backlight of Third Preferred Enbodi nent 1. Structure of Liquid Crystal

Di splay Apparatus 15 Firstly, a liquid crystal display apparatus of a
preferred enbodinment will be described8by using FIGS. 1 - 3. FIG 1 is an
overall view of the liquid crystal display apparatus of 20 the preferred
enbodinment, 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 enbodinent is arranged to have a backlight 25 2 under a
l'iquid crystal panel 3. Further, bet ween the backlight 2 and the liquid

crystal panel ? tr rent acrylic board 4 and a diffusion board 5 are
arranged sequent a]|3 m t he backlight 2 side. 30 The backlight 2 is
formed such that a plurality of backlight units 9 10, 10,... are arranged

in a planar shape (a shape of tiles). In addition, a structure of the
backlight 2 will be ?dbsc&rbefdlrﬁ@f@@tckhghtat er. The liquid crystal panel 3
nodul ates light which is emtted from 5 the backlight 2 so as to form
required image light. The transparent acrylic board 4 is provided to

prevent a shadow from tRkfGrBlcZBcRlicht CIPI nation section of the
backlight units 10, when the backli gh? 2 is arranged in the planar shape

by conbining the 10 plurality of backlight units 10, 10,..., for exanple.
The di ffusion board%5_ diff.us s t he |I‘%ﬂ% ted fromthe backlight 2 so
as to equalize the 14 ghtDIVe pé’?f“‘ﬂbg ty crystal panel 3. A

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. 8, a liquid crystal display
apparatus 1 of the preferred embodiment is arranged to have a backlight

25 2 under a liquid crystal panel 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



t hi ckness 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 the9transparent acrylic board 4 and a
di stance 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 conbi nation section of the backlight unit 10. Further, if the distance
d between the backlight 2 and the diffusi&g board 5 is caused to be

larger, it 18, Pdssits arnangedanenplanse shapedewwhepet ofdileshbilmarddifionedt i on of
t he backl i ght it ] 2 FR ' the t t
heryl o bosPiuitispeshe BAcklEht 2 i B AR ¥ d Rt ent * o e

Structure of Backlight Next, the backlight of a first preferred enbodi nent
of the present 10 invention will be described by using FIG 4 and FIG 5.

FIG 4 is an over®&he liquid aystahoanet |3 mpdmlaestlights whath pr emétted drom
enbodi nent . Fl N Vi e how ng a partial,. structure. 5 The backlight 2
as show i nt4 Eﬂckilg@ ?8‘? ﬁ%g/o %V%(Sﬂ%‘iuﬁ?ﬁémlaﬁg h%tural ity of backlight units
10, 10,... in the planar shape. In other words, the backlight 2 for

illumnating the liquid crystal panel 3 of single structure fromthe back
is formed by conbThengatsmarehtrearyliy bosrddcis pupvidedi to prévent1® shadow. . in

t he pl anar shape., .As met hod of .copbining th acklight units .10, 10,...
-t hi o casBOR Akingatlack h memibiSafionzertla of bt Baublh Ui WomhRen {wo
g:gi: ; gm uﬁi%% tsackPichRdo 1) iRrdheedane tHi I Sk Nsheps WP | Pekidins Qe

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
30
Next, the backlight of a first preferred embodiment of the present



15 by arranging these alternately, i.e., arranging these in different
directions which differ fromone another by 180 degrees, so that the
backlight 2 as shown in FIG 4 is fornmdd. 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
showi ng the structure of the 25 backlight unit, and FIG 6A is an overall
vi ew of the, back]ight unit, and FIG 6B_is a bac iew. Further, FIG 7A is
a cross- secHiveptionywilbadgscrhed by gsing Eﬁeﬂﬁ‘lﬁgdﬁﬁc@-oss-sect i onal vi ew.
Moreover, FIG 8A and FIG 8B are views for explaining a 30 structure of
the pair of units which are fornmed by conbining two backlight units. FIG

8A is an overall Fi@w4ofs dheovearll wbwuof the bawrlliEhtof theSBritsprsfedelar ged
view of the conbjnation_section. As shown in FIG 6A and FIG 6B, and FIG
7A and FI G embodiment. hitlG.i v a yigw showiie emarpiedsiuctdreenbodi ment

conpri s? a light source 5 unit 11, a reflective prism12, a light guide
plate 13, and a condensing processed surface 14. The light source unit 11

is forned of, forThydmektight!as bewel in FI&sst i@dskrhéd biyosdraBthihpeghei n Wit h
a | anp acconmodation section |la of a 10 substantially sem -circul ar shape
for accomobbtrahgy af bacidighicenite 10ube. .. bkt planar shagie: Jdawther wordsurt her,

a light refl,ector,(.a nsj m.rror) 14b for condensing.l ight. fyomthe
li ght sourc %%’a&ﬁg‘glﬂg?fgtﬁfdlﬂ%dmatthneg |ti)18h!£8%1b‘ft‘ﬁ§s’%gf$%%@i éeO%P%l% ®12 side
is formed ogractiuelfasm tHe bdk 1s2f0Pm «dAClHP BomBating theeslur@lityl dBbacklight

10  units 10, 10,... in the planar shape.

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.



15 Alight reflector 11b is, for exanple, a light reflector which reflects
the light fromthe Iight source 15, and fornmed by way of vapor-deposition
or pasting silver on a surface of a | and accomvpdati on section 1la, for
exanple. In this case, both ends of the fluorescence tube, which is the 20
i ght source 15 accommodated in the | anp accommpdati on section 1lla,
protrude fromboth sides of the light source unit 11, as shown in FIG 6B.
The reflective prism12 is forped of an acrylic resin, for exanple, and
arranged fosBdepnraniargpd view olgihe ombinadionsgetipRe | ght source unit 11 25
and for guiding it froma side of the light guide plate 13 to the inside.
When the reflective prism12 is so forned between the light source unit 11

and the |ight guiAge shb@ieinl BIGABA and GIG. 6B, 4l Fiendd ped Eich 78, thee
i ght guide plate 13 is used as a _prisminput, then it  is pgssible to
arrange t heagklight unifrtQ ofithe prefeymed ranbpdipestt eamapryipehe dghteoprcat e 13,

olat e 13 by difichhcd Gpibfibe o 358, £ Beltie S MBITh Bod dEehtfdlp” %,

be seen 12 presdddurfiee 14 addition, although the light source unit 11 is
arranged on a short side of the light guide plate 13 herein, it is also
possible to arrange the light source unit 11 on a long side of the |ight

gui de plate. 5 The, light. qui de pl.at.e 13,1 s for of ansacrylic resin

naving a di agonal s BHEE o 11 fiohetCh 30 S BbE R | o
gui de pl at glaks, ard w{)ﬁqv@aé@thérei@wrma_laﬁfp LXRh6datitn destfor Allhed awedge
shape where a board thickness of the |ight guide plate 13 is not flat but

formed 1@ o pehwantiabyreveni-cecularishapedpr facormmuslaging sdlueneseenoectaibgor ti on
as 10 illugiealed., The, cQRdensiing RFQGSSSCY Rkl 8ReAh,N0S BnRbo56Ese

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 1l1a.

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 11a, 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



which is formed so as to equalize light flux emtted from an upper

boundary, which is a lighting side of the light guide plate 13, and 15
irradiating the liquid crystal panel 3.12For exanple, the processed surface
is formed to be a Fresnel surface or is formed to be a reflective surface
havi ng a size corresponding to a distance fromthe optical incidence
portion. 20 The light source 15 is, for exanple, a cold cathode | anp which
is caused to be cylindrical, and is arranged _so that a fluorescent

materi al i strosxEiGedBoy Iniadditipe) althpugh the dwhitsoure waitnl hiyamsagedoe so

as to externall .ty _VisSiibl Lahkq. | ddhtd on: a.lig | L di ode
el enent (L‘Jéb?a Eﬁ%ﬁﬁ%ﬁ] (%fﬂlgegﬁéﬂé%d%gnageeqés]}éeg%%%ﬁtt]ﬁegltsloémsts{sﬂgggge 15
other 25 tiaankBehtHgitesaencenitulleon Adosdeite éﬂhﬁll%ht%ﬁdégﬂﬂeﬁ 8B, the
conbi nati on section of the wpair of units 10a fornmed by conbining two

backlight units 10 and 10 in the sane direction is as shown in FIG 8B. In

ot her ds, a s f;,30 t flecti | 2 attach to_ the Light

gui de \gl%u(;‘t e 13 oﬁgﬁﬁg%a%#’gﬂ{a%ﬁn I%Légﬁ"%é@a@s%%rﬁ%%ﬁ%ﬁg%ﬂ §%§1ur'}e%ra | gnd a

shape of thgidoofill sl @fisefelatRhds €aNBkaegleV thuithes tled Ili?htti %‘@id@ri sm 12
ep

i s wedge-shaped, so that a shape of an end of the light gui ate 13 is
det er m ned pladesiddin ithip care ishfopmeds fonexamplecty acsopedliad wedgg shapgn angl e

f the back of th f.l ecti ism,l2 .is .45 i.f le of
U1 b ofde of WPREe P daveiidse B R Ty Guidf IRHLIEG Rl e ulBrRifr Do
sets of theipagkdhghthidibt sl f.:mwﬂagr &0t GRRDHBEET ThcididhceSBHRIIGH TRCT i on,

then the Iiﬁm guide plates 13 and 13 of the backlight wunits 10 and 10 can
be conblthedillvsttatedch ot her without a gap, as shown 10 in FIG $A

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 arranged so that a fluorescent material is
excited by ultraviolet rays generated within a glass tube so as to
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 fluorescence 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



In addition, the shape of the light guide plate 13 is described as being
wedge-shaped in the preferred enbodi nent, which is nerely an exanple. Wen
at | east the shape of the end surface of3the light guide 15 plate 13 is
conbined with the back of the reflective prism12, it may only be a shape
allowing the |ight guide plate 13 and 13 of the backlight units 10 and 10
to be conbi ned wi thout a gap. However, as shown in FIG 6B, in this case,
parts of the _ 20 flugrescence_ tube, which is the light source 15, protrude
fromboth s Rigte A8 comnped guth dhigwatlectivewrism direispaedeesshapsd. $010a in

the same  digeli QRaALeofTIANIRe dmehdoieR G hidkoMa 1 dordfiiheline pair

of units 10a and are arranged such ght "source units 11 of

the backl i ghtisiderihg tBe 8hapbobtighteflavtiveqarigaci2.wi t h each other, parts 25
protruding fromboth the sides of the |light source unit 11s are contacted,
so that the pair of units 10a and 10a cannot be arranged w thout a gap.

Then, in.the pref | t ' Is Oa are
arranged, the pai E%fgﬁgﬁ@%?hgkﬁgg r%rﬂgcgﬁ EF%E& g?#’ %8@%?%%% aas
shown in Fl{f a®angte bhattip kedobltht ilightoduidagihtghB w3 degfbesaidledh, are
arranged in the planar shape w thout a gap as shown in FIG_ 14 4, to

t her eby reafvem whea e sptsgef the bagidight wnits il andlarecomnpisgidarhe t he

backlight 2 _for .illumnatin I gqui | el, 3,8 f y using
the plarali F?/med%e%%‘gﬂcl fhgn %}d%ﬁf%ﬂtlg&dséogﬁg% 13 grﬁaei‘oér%l%,e BB i ght
2 can be reghitged andiloOcanShe apabirtedwith d4th ottelr REithOe: MpAbE ab isHbwh
crystal panel 3 having a |arge size, such as 20 inches or nore, with |ight
of highlbri ghFhes8A.Further, if the backlight 2 is constructed in a manner
as in the 10 preferred enbodi ment, a size of the whole backlight is
determ ned by a

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.



conbi nati on nunber of sheets of the backlight units 10 in both the

vertical and horizontal directions, so that there is an advantage that
conponents of the backlight 2 can be usEd commonly, froma small one to a
| ar ge- si zed one. 15 Moreover, in the preferred enbodi nent, the shape of the
i ght guide plate 13 of the backlight unit 10 is caused to be

wedge- shaped, and the thickness of the acrylic resin which is a materi al

of the light guide  plate 13 can_be caused to be thin, so that even when

t he backiigﬁttg%iheﬁﬂi@’zﬁﬁli@r - RackdightiZui d crystal display apparatus of 20
I nches or nore is constructed, for exanple, weight per unit area of the
backl i ght can be caused to be light. In other words, even when the
backlight 2 is enThugedin thisi neefased i embeidifent,s thrl ybaukdiphitt i2nfdr to t he
area, wherehy the _backlight_ 2 can,be caused to be lighter. 25 Further, if
the reflect ating ibe liguid creiahpanaks dpinaned by nsing tbe pduralilgrelor t he

i ght gui de i 0 i | i , l4i ght
source uuéni tbg@i‘@tﬁ%g@; S%n{hs%ité&g}ag%%il Fet’ i@gcliﬂ‘i%‘%ﬁléﬁﬁéné‘i% a%‘geﬂ%,(i and a
shape (angl ehied ig fgpabld opdllimdhatihg the e¥liolg M gled IPystadpand B3 itvieg aup
consi dering_ the shape (angle) of the reflective prism12, then it becones
possi bl e t olargaisisee supl aﬁ%&iﬂiﬂbﬁﬁ opFiqre, wathhlight of highnljaghtmess. gap even
when the backlight units 10 and 10 are arranged in the sane direction.
Thus, for exanple, the shadow of the combination section of the 5

plurality of backFugtHerutf tie b@cklifht 2.isC@nshiché® Y8 etanddy h8eh, theven i f
there is a gap at the_conbi nation section _of the
10 preferred embodiment, a size of the whole backlight is determined by a
combination 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
a large-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 when the backlight 2 is enlarged,
an increase in weight is only proportional to the area, 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 considering the shape (angle) of the reflective prism 12,
then it becomes possible fo combine the backlight units 10 and 10 without



backl i ght units 10 and 10, when the liquid crystal display apparatus 1 is
constructed in a manner as in the preferred enbodi nent, the shadow of 10

t he conbi nati on section of the backlightd units 10 and 10 can substantially
be inconspi cuous by neans of the transparent acrylic board 4 disposed

bet ween the backlight 2 and the diffusion board 5 or the distance d

bet ween the backlight 2 and the diffusion board 5, whereby there is no

difficulty in realizipg the backlight when caonstructing the liquid crystal
15 di spl ay a@5RreMemsw enltﬂxemﬁﬁgb%,um%mmw are gpeEigedom thosHRek| i ght
units 10, 10, otio whi ch formthe backlight 2 of the preferred enbodi nent
may arbitrari Fy Be set up according to the shape of the whol e backlight 2
and the shape of 20 the backlight unit 10. Further, for exanple, in case
an imge of 443 is displayed on the _liquid crystal panel of .an aspect
ratio of 16:9, whERuBhOrdwaseplss theshadgwief the copibinaon seefden tof the

requi rgad5 Si ﬁ‘éﬁ%@‘f&%@@ﬁ%ﬂ%@% liecgbi gQé %?ipgeeé?éeﬂ.for a part where an

i mage i s no qgui da’¢tystal” “pané can be switched off to
forma black screen. 2-3 Drive Apparatus of Backlight 30 Next, a drive
apparatus for a backlight such as described above _will| be described using
FIGS. 9 through 1Hurtterieyen if thegel Is »Eapesciho cambingiionpechon afddel i ght

units are r ranged ver ti~cal (cal . I_zang. o) iwve for
each, so asg?%ﬁl&gcr'ﬁ?ﬁﬁgbbag%ilxpgﬁ’t .e_%S% ﬁﬁ&“g&é’rséaqa&l%é%a& ér\g%év%)ag‘ﬁ% 1ai%si de
vi ew of thecdrbtpudieAshra ¢h£ineas khithbtprefdrre@eriifodiatmt! (ReNshh&Sw & t hat
the light source 15 of the ) ) )
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 16:9, 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 switched off to form a black screen.
2-3 Drive Apparatus of Backlight

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



backl i ght units 10 which formthe backlight 2 are arranged alternately
with respect to the light guide plate 13. 10 The drive apparatus for
driving the above-nentioned backlight 216 is as shown in FIG 10. In this
case, a drive unit Uxy (x: row, y: colum) is fornmed for each backli ght
unit 10 which fornms 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 comrunicates with the drive units Uxy through the bus
| ine 22 and controls the whol e backlight 2. 20 For exanple, light quantity

data are acquir edpebomAlOhel Rescrbik| il {for! Sackiahy ol Glkol o M

the backlight 2, andt ri ght ness eac e bac units 10, 10
i s obt ai nedardaigefieregtiaally golaid)i it hofizotitadlyp@otd) fid fornédch, £6,asH0, . . .

whi ch formthe backlight 2 deviates froma predeterm ned area,

i nstruction rPtQWhhﬁ@géﬁﬁdata) to adjust the 25 quantity of light are sent
to the q#ive unit Uxy. Further, although not shown, for exanple, when a
user pertorns a required operation for adjusting a brightness |evel of the

di spl ay appar at uBTGE, @sateoaalangdew dxid ghtidesgeweyethepthiid eondtetieted
backlight 2, 30Q.instructions (conmand _and data) to change the brightness

| evel to al bagklightdr Iy sannbe seenfromeFKan: 9 thrtrde Hghinspurcet be afidel i ne 22
e o BRI S 208G, BB p LA B R
21 and resp@éiH vaspett stetholigbt PMide 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)
1s 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.



are connected by neans of the bus |line 22 in a daisy chain (single |Iine
connection), thus allow ng conmuni cati on between the external CPU 21. and
each drive unit Uxy and communi cation b¥tween the drive units Uxy. 10 In
the preferred enbodinent, the drive unit Uxy is provided for each of the
backlight units 10 and 10. For exanple, 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 colum direction (y direction). In other words, in this case, as

showmn in FIG 10, F@r %gé@gl@fth%%lgg hﬁ?e%?%%c %l%frali{h% ﬁ@ﬁhg&d{%g_?e, rel drive

unit ULl correspondi he “upper unit t he

| i ght gui deCploat® st3ntsrdhednhas @ dath bue, eniddmidamd bosr espandiaddrdss t he

| ower right_ backlight unit 10. 20 These drive units Uxy are connected in
the order obusfor exanple, drive units U11 U12 -*,.., - Ul5 -* W25 -- W24
-3,..., 21 -+ U31 -*, ..., -> U54 --> Us5 by neans of the bus line 22. The
drive unit U55 is connected with the external CPU 21. 25 The

above-nenti oned dIn ¥Risudtses th&¢xtdr@adiCRUIEdahd regpédtble 8Fige drdekUxght unit
10, based on various commands transmtted fromthe_ external, CPU 21 through
the bus | i naregonectsd iy mesmscsd thrhusdme 22 wnp drspshaim (single limey drive

et 1 e SabEesRTo S lov S Shri e lR P BRoE HPRER bR e bus
line 22. Foan@xadRldive hhitiBx@had cBeffubi@ticdbetwienetheadrivd ukilyd dy. may
control operations of all
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 Ull 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 —» Ul2 —,.., -» Ul5 » U25 - U24 —,..., U21 » U31 >,...,
— Ub4 — Ub5 by means of the bus line 22. The drive unit U55 is
connected with the external CPU 21.
25
The above-mentioned drive units Uxy are arranged' 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



t he backlight units 10 and 10 sinul taneously by way of sinultaneous
selection so as to have the whol e backlight 2 turned off. 5 Further, since
command comuni cati on between respecti Vi@ drive units Uxy can al so be
established in this case, it is possible to exchange various data anong
the drive units Uxy, for exanple. 10 In addition, in the preferred

enbodi nent, although it is arranged that the whole backlight 2 is

controlled hy the external CPU 21, it _is_also_ possible to arrange that any
of the drividediive ungits Urpwnddg transmitted grey thmbus ine 280 Jforiazampplek| i ght

TR N A R i e T e

descri bed aflvdackBghhamtits N0RAKA 101 sirh iltadebislyuby twad iof siondtanshed to
have at 20 | east an MPU (M cro Prqcessing. Unit) 31, a voltage control unit
32, a |ightseleehien seepva haveithgwhele bagklichtiddtregd alt ect or 34, and an AID
convert 35. The MPU 31 controls the whole drive unit U, based on the
various - 25 commands etc. which are transmtted through the bus line 22.

For exanpl e, the FugtHerdsiaot icbiiahd cohirhlintheiohehanicod wepbitive Higiat
quantity detector 34 and converted to digital data by neans of the AID
converter 38ndsdIxy aenialsedeestablished:iar this capsy i 1s passible tpiexrhange30 of

B e e RN
the MPU 31, so that it is _

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

converter 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 guantity detector 34 and converted to digital data by means of the

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

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



possible to hold data etc. fromthe external CPU 21. In addition, a drive
voltage is supplied to the MPU 31 through a power supply line 23 5

di sposed together with the bus Iine 22.19The voltage control unit 32
controls a power supply voltage from the power supply line 23 to be a
predeterm ned voltage level, which is outputted to the |light 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 nmenory 36 of the
MPU 31, brightness unevenness is corrected on a per backlight unit basis.

In addition, a tupe gurrent controk :uni ! roke 1 I nes

may be provided bE i ?h%leﬁod'ﬁtQéég&gév%daﬁﬁw%gqﬁ%@’ gséu caé: 1zrilsve unit
33, and a tg@@imurtquldvaatﬁw.l R theaxtdrhyl CPU he. | [ghdditienr£drive may be
controll ed based on the offset data stored in the nenory 36 of the MPU 31,

to thereby votagetist supiddyhendys MBS eHndbroygh aimowerhgurplyghineu@st 10
whi ch canst it ut es, t he packli,ght 2. fThe be current 20 control unit 37 as
ment i on aﬁwgs%da Ogeeﬁg?]f Vl%g{}%eoﬁg? PPﬁt by a variable resistor etc. The
| i ght source drive unit 33 conprises an inverter etc., for exanple,

converts a direct current voltage supplied fromthe voltage 25 control unit
32 into an alt er nEhempliagercomtr dllmég& sentaslst @ poaves gpiple doltagetiem
fluorescencg tube which,is.the,ljght sour 15. Further, the |ight source
drive untt 6 SOTEF G PNK R 7 1P o PHrRgarRieed eltRes Ve Bl 8% 0 he
a predet er yRKFiteRRb Ithé BEht s8htce3@ribBrimibiamre s By leMplollass ¢hei wiltdge a
control signal” supplied fromthe MPU 31. 20 As a specific nethod of

cont r ol 10 nglexel sypplied amthe Jight eetrderdrivie unit Jhtbasedrareanoffset data e3 as
ment i oned aﬁg]}/ in ﬁ:en%erfr?odryo 6 &f {ﬁerﬂflﬁna‘%,tbgfghtness 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.



gquantity of |ight by duty nodul ati on can be envi saged depending on a type
of the Iight source 15, if the |ight source 15 is the fluorescence tube, 5
for exanple. By "nethod of controlling 2he quantity of |ight by duty
nodul ati on” we mean a method of controlling the quantity of |ight of the
light source 15 from 100%to 0% (turned of#) continuously when a main 10
drive frequency is approximately 70 kHz, and the high frequency is changed
into aratioin tine of Q\OFF (duty) at 6Q Hz intervals, The |ight
quantity detectorfss @Bﬁﬁﬁps@@ﬂé\o%ﬁét@n&]@&b’ﬂ—éra dight quazgityelavel 4n| thent

quantity vaji. ey kd -,S y orr | | egtric

o 'anal uhi cHeRs SoekS it i RS T Bt SRR P o U el 2
converts angaaatieg oflightt bpahasydinddul tiéhean! bghinvigsedi dypemling dd @m t he
l'ight quantity detector 34 into a digital data which is outputted to the
MPU 31. 20 ke elethe light gonxee 1iiif the dight sonresild isnshe flposescgnge dubeght
quantity. detectj ans for detecting a change in quantity of |ight
(brightﬁ%ss%&fé%ggygﬁng to a type of the light source 15, a specification
of the MPU 31, 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 Bovensthadi edegontughingushei gprassttscrodr lghtwhyn dwe | i ght
source 15 is Sferned, by the LED. nsthis ca structyre gf st.h ol e
backt T ubtortafBsr B% 880 o iethBaioh nfdifingdnd ikl ot G 40 ©
det ect or 341ighfl sblifce 15TP®Ha100% tde0BClAFnatB off) @oheiaebusk ¥WheHN tmadnar e

attached to the light 21 ) )
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 etc.,
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 to 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
quantity 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, etec.
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 in 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 detected by the
above-nentioned tenperature detector 38 is converted into a digital data 5
by the AID converter 39, then suppliedZ2lo 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 usBIEAdRges. 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
backlight units T tthiughsd,hetdmperatase 2Anfdrintidier dstected ibgi whaual
control of the backlight unit 10 is perfornmed by the drive unit U provided
for each ofaboke-penbised tgrmpayaryre defectny, 38 HecagvsrtedcBHorpAigtal data

backl i 2] rHor t f cording to the
structgrge agyggggng)bcgggggtggﬁ?, Fﬁ%ﬁﬁﬁé]%%r%ﬁ%q%éﬁy onlg 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,
since the drive uRhenibasedpp\ihiedemperaiairedatensheMRU At contrelstheo,

10,..., th | CPU. 21. | i | Ve I
when’ the badiP giitags, v Bicuis Gpetel Bh nE RebB'Phbeiadbe Moinds el gni o
units 10, 1fghtsowc@ IEpl aced, for exanple. 22

10
The above-mentioned temperature detector 38 is effective when
the light source 15 is constituted 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.



Moreover, in the preferred enbodi nent, the external CPU 21 acquires the

| ight quantity data of all the backlight units 10, 10,... from the drive
units U, and obtains variations in brigness of the backlight 5 units 10,
10,... so as to correct the variations in brightness of the respective
backlight 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 quanjj l:i.g [ 5 fushed to a
proper |ight quanMc{réoféerVelP Pt?]e gggﬁé}g?év%ﬂhﬂ%%{ﬁ tbh{gsggeégr?% h(gﬁpiugﬁ't
quantity dahequietecthedighy dummiiist ésta ohalivtheshadklighe utit@nj 19, .Qffrdinght of

each of the drive units U 15 Now, an exanple of a systemfor_ automatically
correcting th driye yRitadds anAkdans ¥apatiops inpbrishiiassi dride baclighint 2

W11 be s exabakneg W L6" 8ECOsol o e 1ANAIFLG pighnal bp Add i on

it is assuned herein that an autonatic correcting I'STexecut'ed by

the exter naredglabtizd bdhcldightedaiies mMaed ..M g, theselgh pevent i brightuésn
turning on a power supply etc. For exanple, when the backli%ht 2 1s forned
by using thBneyennass iapmy gecyrripgciy thinbackdight 2 @venovhen the baghklight &

packi gnt vl CesyEsq By ohifie b SR RET b b ilal BB AREETC D) 1 2°

assuned that the backlight 2 is constructed by 30 using backlight units

10, 10,... of mx _n_(where mand n are natural _nunbers). 23 )
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. 124 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).



For exanple, according to the light quantity data detected in the 1ight
quantity detector 34 of the drive unit U (m) when all the backlight units
10, 10,... are turned 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

bri ght ness, and a backlight unit of a certain drive unit U (cd) has the

m ni mum bri ght ness anong the drive units U (m) of the backlight units 10,
10, ..., where a#c, b#d, 0<_a, ¢cSm O~b, d_<n. 10 For exanple, when all the
backlight units are turned on at 100% of brightness, it is assumed that

~maxi mum bri ght nes a Is n| t U
(11), and the m n?%%qxg%&)%t ne(s)is‘(ﬂlng %]'l[% EE %gﬂ&nﬁﬁ%tdb szle@@%g&diéﬁ; of t he
drive unit lichB4haasitsdeverton3EloBthe e RhEMJ (nih)tdahsncaalsﬂae backliglant i ti es
of light of the drive units U éll) 15 and (53). which are away froma range

of a bright Hais M), filer.ctieduphed on afp10@%eibraghtngss, i e furber gsswmednum
bri ght ”eés M Baﬁ‘éﬁgﬁﬁ g&tvgqftg'aarms dFR9GR Ut Gt%?]*ei{agglé% %p%&&er ence

Bd, so as to correc t nesS unévenness of as shown

in FIG 12BbrigBthéssaddid aOEac]dlrghtthmmtmg celpeE 8 dda e audle\wl(c@)‘ habeth@ ni mum
bri ght ness, the bright ness difference Bd may be s?_b within an arbitrary
range, if i mipymym mhémswmonathﬁlchﬁvqnémsawl(m shdhp basklight masts of the

whol e backl gg’gi ’éhgr %rgogcfcf#)gaeé %acl%n’t %,éf'{ﬁa”pl e, it is possible to set a

range of th e., the brightnesses of al
25 the backlight units 10, 10,... can be set to be equal. However, the

hi ghest brightness of the backll i s, al ways necessary to be in

conpl i alte with Fme enamnlmwben ﬂ@%bacléh@ht umtsmewn@ém aghoo%m ts

10, 10, e mawhat eous, br| ht n reover,
for exami et Rrhehie. 3F 1 Ariiteadd R5Y ALOAGRE briBacbien it BB0Hned 306 Lo be
50% of the Bé@ﬁ]hgli!ﬁuﬁ{teoiaﬁlﬁéﬂﬂidéguhﬁ B (89 afd 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. 12B.

20 In addition, in this case, based on a 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

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



24 operation etc., if a command for changing the brightness and data about
new brightness are transmtted fromthe external CPU 21 to the drive wunits
U (m) of all the backlight through the4bus line 22, it beconmes possible
to reduce the brightness of the whole backlight 2 to 50% as 5 shown in
FIG 13. FIG 15 is a flow chart showi ng a process in which the external
CPU 21 operates the drive unit U for realizing a drive operation by neans
of a backlight drive apparatus such as described above. 10 Ip this case,
firstly in epegtomoate.tifa ewwmang formbapging she brightpess g af ghoWausi ng
l'i ght sourc 15.. ol . egll Vv l.gRt [ 1 e - LO
be turned oﬁgvgté?ggg}c}%SF aBlsr%i %‘Iﬁg‘%gég‘,%}at %Bh]ghgfe%%ﬂngagi?PHnQ%?t % he ég%’% I ght
units 10, 1Qnits. UWihah of ailbtthe Ubsckliphtbiaihihthe?2 bud SliNeXa2, it rbetboaesS102
the drive unit U of each of_ the backlight units_ 10, 10,... is_requested to
provi de t hepossible truandnes thathrighiness &af Hie mrhole |hagklightiattot J0%etdéct or 34
SO0 as tosac%}lgi)re.ttﬁg iI%ht quantity data from each of the backlight units
10, 10, .%. R S tve subsequent step S103, as shown in Fig 12A, a
command for controlling the quantity of light is transmtted to the drive
units U (11) and (53) of the backlights which are away fromthe range of
the brightness di FI@r dhcde aBdlowghari shemingalknyogess imivekichghelgxternal j

0091072 "l 55 RISt L0 MORARSSAEL oI e
BSﬁﬁFFZm pg§§a Blagkt Sh € 8FikE Gpph PRt dutht L8sscriteaibirgs of the whol e
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.

ib
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 5103, as shown in Fig 124, 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 units 10, 10,..., in order

25 that the brightness difference unevenness of the backlight units 10, 10,...
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



3. Backlight of Second Preferred Enbodi nent 30 Next, the backlight of a
second preferred enbodinent will be 25 described. FIG 16 and FIG 17A
through FIG 17C are views showing a s%ucture of the backlight of the
second preferred enbodiment. 5 As shown in these FIG 16, FIG 17A through
FIG 17C, a backlight 40 of the second preferred enbodi nent forns the pair
of units 10a by conbining two backlight units 10, 10 in the sane
direction. Then, as shown, the | anp accommodati on sections l1lla of these
pairs of un escredi0a are br ought into contact with one another so as to
formthe backlight 40. In this case, therefore, the backlight 40 can be
formed without arranging the pairs of units 10a in the alternate order. A

| i ght source 41 aBI@hqénahd FIG 1T7AAtEwigloFI6l G701 4Eei viewkSshewiigmadat ed
in the | anp accommodati on section Ila of the thus fqorned backlight 40. In
ot her wor dsStrugtung;of thgdacklight gbtha eenend nrgfarrogherrpaddmentif i cient |y

| onger than the backlight unit 10 and | onger than the | anp accommodati on
section 1la of the backlight 40 formed by conbining the pair of units 10a

is used as a |ighAssehswe @il thHegs FI@I6;. FIG. Olmrthz'@u%mﬂ&iwa,hias case,
t he backlight 40 is formed by conbining two conposite boards, considering
the |ight ghaeldightat@of she secend peeferridt embediment forrps the pgir ehamienposi te

board. The e- t.i0 i . ar.at f.ar. driving tihe backl ibght 40 25
w11 e des SRS AR nBRE by bR BRE AR, o8 et dGeOE" 1y,
this case i ggstshewsdhedRinip dlccohmddatiohl sédicdoMa AFaHese GRERH bEemits
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 1la 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 be described. In addition, since a structure of the drive unit U in
this case is the same as that of FIG. 11 as shown above, 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.



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. 26 As can be
seen fromthese FIGS. 18, the fluoresceifce tube which is a light source 41
is formed over a plurality of the light guide plates 13 in the backlight
40. 5 A structure of the backlight drive apparatus which drives the

above- nenti oned backlight 40 is as shown in FIG 19. That is, one drive
unit Uxy (x: row, .y: colum) is forned r. gne |ight source 4], d_the bus
line 22°is connecﬁéd:aeeb%wﬁf%néilp% ﬁfﬁ- J{M{la&ﬂlqrﬁ%ce@féeé gIwhish 21

F e . ! \ i O
10, uni ta urie & HERE kPt Tk WGerhd 0B4F 2 SNPEELERY |, LD BUARS el 18,1,
t he ext er nain €iRUbadkléghti40.ustrated. Even when the backlight 40 is formed

providing the |ight 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

ch a manner, ¢ “can b | s
Uare nebded, | coRpSaatuet it 4k gk TR0 AR Which el enee unl 12

above- nment i gbek-frigntionedriefdkilicts 40msati sleovwn iis RIG. vin. Tihthel bhedrivien this
case a length, of tge_fIUO(escence,tube which is the 1ight source 41 is
| ong, so t hBpitHEy 4% mm ¥ soluranyisfermeyd for anedightesquree 43, anddhe bus

fl uorescenc . e oA | ol N [.S..1C : of he
nunber  of tﬁ%g %ﬁﬁ%ﬂ%%@%ﬁqﬂe}éﬁ cfg'tge%yt&(’)ér g@4%ﬁ%%etﬁen%#tgg§%dé Rﬁll %11 det ect
the vari ati 898 ekaimiphe, thieaddirive @hits (BB aref conh@ciddiy grceriee of the dvfvet he
drive unit U, to thereby detect the variations in _the fluorescence_tube
whi ch i ¥0 a npigstUdburcP241->,..., - US1. 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 light source 41 is detectable, it becomes possible to

30 provide function in which the external CPU 21 may know the time to

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



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 provide function in which the exterm@ CPU 21 may know the tinme to
replace the light source (fluorescence tube) 41, based on the brightness 27
data sent fromthe drive unit Uetc., and may pronpt a user to replace the
fluorescence tube. 4. Backlight of Third Preferred Enbodi ment 5 Next, the
backlight of a third preferyed enbogénent W,l | be described. FI 21A,

FIG 21B, af@tarpent Soom Pd{FQ‘FP Epd: 2@-’a?%d\méﬂé3m¥@ts%d’wﬁieﬁd5°a{fe§ &&ct ures
of the backly |fd preferred enbodi nent. As shown in these
figures, siﬂ#?gpog%m%ﬁgaég%be-nentioned backl i ght 40, a backlight 50 of
the third preferred enbodi nent forns the pair of units 10a havi ng conbi ned
two backlight_units 10 and 10 i.n the 15 sanme direction. Then, two pairs of
units 10a, 4oBagklashiofy é%r@f%@e@&mh‘?‘%ﬁgerﬁhe | anp acconmpdati on sections
1la intg contact with each other, to thereby forma pair of units 50a

whi ch include four backlight units 10, 10,... as shown in FIG 21A. 20
Simlarly, a pairNektuphéshadlight of f{ ehtrd phefaeéd onabbilindétt dedl d2s as
shown in FIG 21B jis fornmed by conbi ning four backlight units 10.
Cbnsideringdﬁﬁﬁﬂﬁﬁbairs of units 50a and 50b as one backlight unit, a

fl uorescence tube which substantially doubles the | ength of the 25
backlight unit 10 is accomopdated, as the |ight source 51, in the [anp

accommodat i on secFI@Gn 2142 KIG.t 2EBEeapdi FEG 0L2ANHreugh &N d220ar@svigkewn i n
FIG 22A, so that the backlight 50 having a structure as_shown in FIG
10 showing a structures of the backlight of the third preferred embodiment.

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 1la 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 1la of these pairs of units 50a and 50b as shown

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

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

the backlight 50 is formed by combining the composite boards.



22B is fornmed. Further, the back view of the backlight 50 in this case is
as showmn in FIG 22C. That is, in this case, the light guide plates of four
30 backlight units 10, 10,... are considfered as one conposite board,
whereby the backlight 50 is formed by conbi ning the conposite boards. 28
Therefore, although not shown, as can be seen fromthe above description,
the drive apparatus which drives the backlight 50 having such a structure
can be constructed in such a manner that one drive unit 5 Uxy (x: row, Yy:
colum) is provided for one light source 51 and the bus line 22 is

connect ed bet wee hese dri I ts d exf e I U ) t her,
as a nodificati onnT%?r He bé&}él%llfj%hpogl(\)g%)f tge%%p:%ﬁegé a%ggeﬂ%&ort ﬁéx%rgg;l’ee, It
is also envaémgﬁidﬂ}aﬁhet deiveagfpadittis iidde dest theC baekliyhtl BochamEagi Ng one

that is provided with the conparatively long |ight source (f]uorescence
tube) 51, cowsh aatrw@umeanib@mongw‘uéec}plmats@gh@f meagpsesdbrt pgadrivened 10, 10

i te.board, and t hat i . i th t.he o l4ght
(1 or e obon DR G BHR0E Bt B pistBied Burrch i spte s ind bhBho B UF
and the sidgavyi eynedctédBehdsdd tidde drivd GaitsAdSPL andtBedStSHANCPY HLG  23.

Further, the structure of the backlight drive apparatus which drives such
a backlight is as showmn in FIG 23 and FIG 24. 20 In this case, one drive
unit Uxy (x: row, .y:.,colum) is.prqvided fo h t he |ight; sources 51
and the |ight souréﬁ@eﬂs?s %@Oab@%\%%%og‘éh? i’acﬁﬁtﬁ%%éﬁ %%stcﬁg’gfjr ?S%nge drive
units Uxy apg d:hensist af RalisEBvishgel Bhat the badklighiemdy Beecotytigetbd byar e

connected in the order of the drive units 25 Ull Ul2 -a Ul3 - U23,..., -
W21 -* 1B1 esmpBdng. one titatUssprayidechatith tthe coninarabively B® Hight soneset ed
wth the extf’flgo@%lsce%%g t%jb'e) %?, E:Qﬂsslde\al\ﬁxg 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 » Ui2 —» Ul3 —» U23,..., —» U21 - U31 —» U33,..., » Ub3, 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.



even when the backlight is constructed by conmposing the |ight sources 51
and 15 which are different in length, the drive unit U can control them 30
Further, another exanple of connection 2* the bus line 22 is shown in FIG
25. 29 In this case, the drive units Uxy are connected in the order of the
drive unit U1l -), W21 US1 -> U522 -> US3 -4 W43 -> W42 -> UL3, so that the
drive unit Ul3 is connected with the external CPU 21. 5 In this case, even
when the backlight is constructed by conposing the 1ight sources 51 and 15
having different lengths, the drive unit U can control them In addition,

t he structure of ackl i ght t.hi. r '

descri bed above iiﬂ]ﬁ%}r%e(f °b %&&ESf%i%%ﬁget%%ngg%ﬁ%ﬁ?é ?ﬁ&e;rc%?rh ance

Wi th the prgggatunibent erUzees, ontig1be UepmedUss —sURIs & W2 Bhat, Hbhe
backlight for illumnating, fromthe back, the |iquid crystalgﬁanel whi ch
i s constituldd, Isp thuat|tbgsdrive ainilglEl Hhimeannested the externad| GPH) 21y of
backlig units. 15 Further ., the | iquj stal panel.of the |i.quid crystal
di spl ayhg apE‘ér@i%&aﬁﬁ’ Gf‘_heél Bfrheegeﬁli‘e ib%\(/'gﬁgﬁfjﬁs r?ﬁ?sﬁ cgeo%g] r et %%51}%1? tglsei ng one
or a pluraliphy solirédsasl chrid St BhvignelffereR 18BsRY ehe divdauh Wreabhe
backlight unit of the preferred enbodinent the |light source unit 11 is

di sposed at cexfgobthsnof the |ight guide plate 13 by using the reflective

prism this is merely an exanple. Another structure of the backlight unit
may be envisaged which is applicable to the backlight of the present

i nvention. 25 In addition, the structure of the backlight of this preferred
10 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 liquid 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.

25

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.



For exanple, 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
t he wedge-shaped |ight guide plate 13, & a backlight unit 72 in which the
| ight source unit 71 are disposed at one side or both sides of a planar
light 30 guide plate 73 as shown in FIG 26B. 30 However, when the
backlight is constructed by conbining the backlight units 70 and 72 havi ng

the structure as shown in FIG 26A and _FIG 26B, it is constructed by
conbi ni ng four shBewever. m%&«lbwgbﬁuﬁscowrm 7by i pmelpiaing (et | ons

25 shown | e ELh it yiel 3 SR Evise ShESORLINELY spAklap, FRINIEA gt hem as

shown in Fl can |'Uor'escéence tube

i s commonl yFIGed6Bs mﬂawﬁtwmssyawmwﬁg ﬁﬁr@h@eﬁ%&iﬂthbgiﬁckﬁ@hﬁﬁﬂlﬁz in
the same direction. As described above, with respect to the backlight of

the present 70 1@nin7@ninobhe t fisestions gy shiogia vl &IG | RéA nfresxam@lopack of

the video di$pl.a N si.ng anel . r b I ni ng
the pl u$all t%r %tlgggqufg%rrgﬂmmmn ﬂ%%m %ﬁ’ S% nsﬁ% f@ g%ﬁﬁa]%é n‘%

backl i ght Oi'ealiiéﬂ sﬂgzemlheﬁhta Forft ﬁmo%uc@hc@&nbellsumﬂﬂmy hesed dgq;hél spl ay
unit of lar area uniformy and nore with high brightness.can be

realized. 1 upmstcame tldt&:@frfdaedgad:élgbﬁéfﬂpa&éﬂtmlthe@nmeod»lrerptﬁons not

necessary to arrange a |ot of fluorescence tubes on a side edge of one
l'ight guide plate, for exanple, in order to attain the backlight of high

bri ght ness, wher ey, dedchi®eg Alsova0 wiekdebpedticCRNbAEEFH ¥f kBe R8sdhthi ch
fornms the Ilght guide 20 plate, and the weight savi ng}ﬂf t he backllght can

be att alhedinvengrat, oths hﬁh&mﬁ tséde | mhich dﬂymtladlteél &l Ckppﬁr’féxeum e‘Oor
g?gglp ;5 | ﬁlsp‘i’éﬁe lgm%yfolfglle hghebas(f:rl:t(lgl panc(e)lf is Ongregsg com Vﬁrllltllg 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 presenf 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.



apparatus which is unprecedentedly |arge-sized, reducing weight can be 25
realized. Wien the diffusion board is arranged in the position apart from
t he backlight and between the backlightdland the video display units,

bri ght ness unevenness at a junction section of the backlight unit can be
30 inconspicuous. 31 Further, in the drive apparatus for the backlight of
the present invention, the backlight units which constitute the backlight

are respectively_driven by neans of the drive units,_%gg e drive control
unit controls thBupther igikthe diive apparaiaiscloy ihenbaclig 0% Bressall i ght .

32 CLAIMS 1, Kl ight terj.zed ej y ol a
plurality o*n‘@gg rg ?QUR%@@&W ﬁ#ﬁ%s%@%‘fwt %%4@8%??}% gér 1%{;' P%F 5

i I'l'um nat i ngespebEoKlyddrivery bapedhSof ghe diive vindtsaddithealsveghetrphagit, 2.
The backlight as described in claim1l, characterized in that said

backl i ght ueentzolgrthedacktight upit, fo $hexeblyieomtraidhs ovhele dackligbbt bei ng not
over | apped one another. 10 3. The backlight as described in claim1,
characterized in that: each of said backlight units conprises a |ight
source; a light reflecting unit which reflects a light emtted fromsaid

| ight source into a predetermned direction; and a |ight guide plate which
directs said light 15 incident through said light reflecting unit to go out
fromsaid lighting surface. 4. The backlight as described in claim3,
characterized in that:



sai d backlight units are configured so that said light reflecting 20 units
arranged at one end of said light guide plate are forned to be conbined in
alternate directions. 5. The backlight 3 described in claim 3,
characterized in that: said backlight units are configured so that said
light reflecting 25 units arranged at one end of said |ight guide plate
are formed to be conbined in sane directions. 6. The backlight as
described in claim3, characterized M& said light reflecting unit
arrange at one end of said |ight gui pl ate and anot her end of said

| i ght guide plate are configured so that said light reflecting unit and
said another end of said |ight guide plate are 33 conbi ned with one anot her
Wi t hout a gap, whanbssklghtickidrgbteriueidt byofbeihife famied shppeombmiagniai ned in
sane directions. 7. The cklight as described in claim.l, chagacterized by
being 5 foPhaEality ebmackightauplts: avi r8$P%cWi@hﬁngP€s SYFiage f {& ent

ol urari o SRR o lach RARKy L EhMIEEy ReBIRRMID

conprising: a drive unit which is provided for respective backlight unit
and 10 perforns drive control qof respective backlight unit, and a drive

control uni & whi chbpeiachlight s descethad th chinsl dragpeteaizgdi s that saide drive
apparat us 86 heg 0861 98 ardSn SEL Gt 8tlid DofitiRle hBtace theiliRF BEE hded | 1

that said respe i'vé uni I'Vé™=co ar & connect ed
in a daisy ghalappddond B@othdrye apparatus for the backlight as described in

claim8, characterized in that:
3. The backlight as described in claim1, 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 a light guide plate which directs said light
15 incident through said light reflecting unit to go out from said lighting

surface.

4, The backlight as described in claim3, characterized in that:
said backlight units are configured so that said light reflecting
20 units arranged at one end of said light guide plate are formed to be

combined in alternate directions.

5. The backlight as described in claim3, characterized in that:
said backlight units are configured so that said light reflecting
. 25 units arranged at one end of said light guide plate are formed to be

combined in same directions.

6. The backlight as described in claim 3, characterized in that:
said light reflecting unit arrange at one end of said light guide
30 plate and another end of said light guide plate are configured so that said
light reflecting unit and said another end of said light guide plate are



20 said drive unit conprises a light quantity detector which detects |ight
quantity of said |light source, and a light quantity control unit which
controls the light quantity of said |i & source to a predeterm ned |eve
based on the result of said detected light quantity of said |ight quantity
detector. 25 11. The drive control apparatus for the backlight as described
in claim10, characterized in that a plurality of said |light quantity
detectors are provided. 30 12, The drive control apparatus for th

backl i ght aeorabined; wékh pae azoshes B/ithevtr asess iveen isaid hagklighiqugievet uni t
i's provi ded%%guégégg s%ép&%%g%éﬁtblfﬁgd %‘??3‘%{ (ﬂ@é&% %et ects a tenperature of

said |ight , rive con appara us for the backlight as
described in claim 10, characterized in that: 5 sal d light quantity
control unit controls light quantity of said |i source to_a

predet er m néd | ev'@lle itngs dlegaribed oin glaim dCFha)féCWM"dng Beiggl ied to

Said 1ight BadThy %@5&@?15?4‘5%%%5’5#% SR ST SRl g

backl i ght as descrl bed in claim8, characterized in that: sai d drive
control unit generates and transmts an offset data which offsets the
light quantBty atAghive dppaxatusifer adwsklichh farmedyby comhining ¢ pdurality

transmtted spective drive The drive control
wpparat us- 1 O PRTRIH TS R, 0¥ Se Arnaral® (Paraf iy Srllpkitfd D eq i &
that: a drive unit which is provided for respective backlight unit and
10  performs drive control of respective backlight unit, and
a drive control unit which performs drive control of said drive

units.

9. The drive apparatus for the backlight as described in claim 8,
15 characterized in that said respective drive units and said drive control

unit are connected in a daisy chain.

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

20 said drive unit comprises a light quantity detector which detects
light quantity of said light source, and a light quantity control unit which
controls the light quantity of said light source to a predetermined level
based on the result of said detected light quantity of said light quantity
detector.

25
11. The drive control apparatus for the backlight as described in
claim 10, characterized in that a plurality of said light quantity detectors

are provided.

30 12, The drive control apparatus for the backlight as described in

claim 8, characterized in that said drive unit is provided with a



said drive unit variably controls voltage | evel of a light source drive
vol tage supplied to said light source so that light quantity of said 20
| ight source is set to be a predeterm n&d | evel, based on said offset data
transmtted fromsaid drive control unit. 16. The drive control apparatus
for the backlight as described in claim14, characterized in that: 25 said
drive unit variably controls current flow ng through said |ight source so

that |ight uantlt of said source is set to,be redet er m ned

| evel , basege B?IF%Oé'tW%J&ga‘iect?‘é‘ﬁsarﬁec’?Bﬁr % g%%%}% SPETESNtrol unit.
30 17. A display apparat us characterized by conprising: a backlight forned
by conmbining a plurality of backlight units, 35 a video display unit which

i s arrangedldn t h®hei diive ngprarae appassiiuvd fdrathd itgieklighd dordwscribyd ame or a

plurality of v| deo %ﬁ;pl ay, p nelﬁ and a diffusion board arranged apart
fromsaid ba@K Hhie ACtBEY thati d backlight and said video display
unit. 5 g8. Thed I deser.) | | : I I zed
in thatﬁla trans p%%gn]?é/% Bﬁ ép)rngg?ld‘ﬁgﬁglé?ﬁ[géénﬁgg# %hgiééﬁ’r Pg dgf sai d

di ffusi on bsange to a predetermmed 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.

10 14, The drive control apparatus for the backlight as deseribed in
claim 8, characterized in that:
said drive control unit generates and transmits an offset data
which offsets the light quantity at said drive unit, based on a light
quantity data transmitted from said respective drive units.
15
15. The drive control apparatus for the backlight as described in
claim 14, 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
20 light source is set to be a predetermined level, based on said offset data

transmitted from said drive control unit.

16. The drive control apparatus for the backlight as described in
claim 14, characterized in that:

25 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.

30 17. A display apparatus characterized by comprising:
a backlight formed by combining a plurality of backlight units,



35

a video display unit which is arranged on the lighting side of said
backlight and formed by one or a plurality of video display panels, and

a diffusion board arranged apart from said backlight and between
said backlight and said video display unit.

18. The display apparatus as described in claim 17, characterized in

that a transparent plate is provided between said backlight and said
diffusion board.



