
I DESCRIPTION BACKLIGHT, BACKLIGHT DRIVE APPARATUS, DISPLAY  APPARATUS 5
TECHNICAL FIELD The present invention relates to, for example, 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 liquid
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
25 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 



2 (Japanese Patent Application Publication No. 2001-266605). In a
small-sized liquid crystal display apparatus having a size of
approximately 15 inches, the edge light system with which thickness of 5
the backlight can be made thin is employed widely. For example, a
backlight with a thickness of approximately 5 mm is realized and put into
practical use. However, in a backlight of the edge light system such as  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 liquid 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 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 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 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 3 obtention of the brightness for displaying a television image.
Incidentally, there is no description of a structure of the backlight in
the  Japanese Laid-open Patent No. H10-096911. 5 Moreover, when a lot of
fluorescence tubes are arranged as the  light source on the side edge of
the light guide plate so that the light of  the fluorescence tubes is taken
into the light guide plate, an acrylic resin  which forms the light guide
plate becomes thick. Thus, when the  backlight of a large-sized liquid
crystal display apparatus is realized by 10 the side edge, there is a
disadvantage that its weight becomes very heavy. 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 from the backlight and between the backlight and the  video
display unit. 5 Thus, according to the present invention, by 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 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 view of the liquid crystal display apparatus of the
preferred embodiment; FIG. 4 is an overall view of a backlight of a first
preferred  5 embodiment; FIG. 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 6 corrects
automatically brightness unevenness of the backlight of the first  



preferred embodiment; FIG. 13 is a graph for explaining a system which
performs  5 brightness control of the backlight of the first preferred
embodiment; FIGS. 14 are 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 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 7
combination of the backlight units which constitute the backlight of a
third preferred embodiment; 



FIG. 22A through FIG. 22C are views showing a structure of the  5 backlight
units of the third preferred embodiment; 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 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 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
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 9 10, 10,... are arranged
in a planar shape (a shape of tiles). In addition, a  structure of the
backlight 2 will be described in detail later. The liquid crystal panel 3
modulates light which is emitted from  5 the backlight 2 so as to form
required image light. The transparent acrylic board 4 is provided to
prevent a shadow  from taking place at a combination section of the
backlight units 10, when  the backlight 2 is arranged in the planar 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. 30 2. Backlight of First Preferred Embodiment  2-1
Structure of Backlight Next, the backlight of a first preferred embodiment
of the present 10 invention will be described by using FIG. 4 and FIG. 5.
FIG. 4 is an overall view of the backlight of the first preferred
embodiment. FIG. 5 is a view showing a partial structure. 5 The backlight 2
as shown in FIG. 4 is formed by combining the  plurality of backlight units
10, 10,... in the planar shape. In other words,  the backlight 2 for
illuminating the liquid crystal panel 3 of single  structure from the back
is formed by combining the plurality of backlight  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. 11 8B is an enlarged
view of the combination section. As shown in FIG. 6A and FIG. 6B, and FIG.
7A and FIG. 7B, the  backlight unit 10 of the preferred embodiment
comprises a light source 5 unit 11, a reflective prism 12, a light guide
plate 13, and a condensing  processed surface 14. The light source unit 11
is formed of, for example, aluminum or  glass, and is provided therein with
a lamp accommodation section I1a of a 10 substantially semi-circular shape
for accommodating a fluorescence tube  which is a 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 11a. 



15 Alight 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 11a,
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 12 from FIG. 7B. In 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 light
guide plate. 5 The light guide plate 13 is formed of an acrylic resin
having a  diagonal size of several inches, for example. Further, the light
guide  plate 13 in this case is formed, for example, in a so-called wedge
shape  where a board thickness of the light guide plate 13 is not flat but
formed  to become thinner as it is away from the optical incidence portion
as  10 illustrated. 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 13 guide plate 13 combined with this reflective prism 12
is wedge-shaped, so  that a shape of an end of the light guide plate 13 is
determined  considering the shape of the reflective prism 12. 5 If an angle
of the back of the reflective prism 12 is 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 combined in the  same direction,
then the light guide plates 13 and 13 of the backlight  units 10 and 10 can
be combined with each other without a gap, as shown  10 in FIG. $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. 14 4, to
thereby realize the backlight 2. Thus, in this preferred embodiment, the
backlight 2 for  illuminating the liquid crystal panel 3 is formed by using
the plurality of 5 backlight units 10, so that, for example, the backlight
2 can be realized  which is capable of illuminating the whole liquid
crystal panel 3 having a  large size, such as 20 inches or more, with light
of high brightness. Further, if the backlight 2 is constructed in a manner
as in 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 to combine the backlight units 10 and 10 without 15 a gap even
when the backlight units 10 and 10 are arranged in the same  direction.
Thus, for example, the shadow of the combination section of the  5
plurality of backlight units 10, 10,... can be prevented. Further, even if
there is a gap at the combination section of the  



backlight units 10 and 10, when the liquid crystal display apparatus 1 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 443 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. 16 Here, it will be described assuming that backlight
units are  arranged vertically (column) and horizontally (row), five for
each, so as to  form the backlight. 5 FIGS. 9 are a rear view and a side
view of the thus constructed  backlight. It can be seen from FIGS. 9 that
the light source 15 of the  



backlight units 10 which form the backlight 2 are arranged alternately
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. 17 For example, the bus line 22
is a bus of the 12C (Inter Integrated  Circuit) standard and has a data
bus, a command bus, and an address  bus. 5 In this case, the external CPU
21 and respective drive units Uxy  



are connected by means of the bus line 22 in a daisy chain (single line
connection), thus allowing communication between the external CPU 21.  and
each drive unit Uxy 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 U11 corresponding to the upper left backlight unit 10  (where, the
light guide plate 13 is shown) to a drive unit U55  corresponding to the
lower right backlight unit 10. 20 These drive units Uxy are connected in
the order of, for example,  drive units U11 U12 -*,.., - U15 -* U25 -- U24
-3,..., U21 -+ U31 -*,...,  -> U54 --> U55 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 18 the drive units Uxy and is transmitted over the bus
line 22. For example,  it is also possible that the external CPU 21 may
control operations of all  



the backlight units 10 and 10 simultaneously by way of simultaneous
selection so as to have the whole backlight 2 turned off. 5 Further, since
command communication between respective drive  units Uxy can also be
established in this case, it is possible to exchange  various data among
the drive units Uxy, for example. 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 AID
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
quantity detector 34 and converted to digital data by means of the  AID
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. 19 Further, a memory 36 is provided in
the MPU 31, so that it is  



possible to hold data etc. from the external CPU 21. In addition, a drive
voltage is supplied to the MPU 31 through a power supply line 23  5
disposed together with the bus line 22. The voltage control unit 32
controls a power supply voltage from  the power supply line 23 to be a
predetermined voltage level, which is  outputted to the light source drive
unit 33. By controlling the voltage 10 level supplied to the light source
drive unit 33, based on an offset data etc.  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. 20 As a specific method of
controlling a light quantity level in the  light source drive unit 33 as
mentioned above, a method of controlling the  



quantity of light by duty modulation can be envisaged depending on a  type
of the light source 15, if the light source 15 is the fluorescence tube,  5
for example. By "method of controlling the quantity of light by duty
modulation" we mean a method of controlling the quantity of light 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 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 AID converter 35. The AID 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, etc. 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 21 



source 15. In this case, temperature information detected by the
above-mentioned temperature detector 38 is converted into a digital data  5
by the AID converter 39, then supplied to the MPU 31. Then, based on this
temperature data, the MPU 31 controls the  drive voltage which is supplied
from the light source drive unit 33 to the  light source 15. 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. 22 



Moreover, in the preferred embodiment, the external CPU 21  acquires the
light quantity data of all the backlight units 10, 10,... from  the drive
units U, and obtains variations in brightness 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
combining the plurality of backlight units 10, 10,... 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 



For example, according to the light quantity data detected in the  light
quantity detector 34 of the drive unit U (mn) when all the backlight  units
10, 10,... are turned on at 100% of brightness, it is further assumed 5
that a backlight unit of a certain drive unit U (ab) has the maximum
brightness, and a backlight unit of a certain drive unit U (cd) has the
minimum brightness among the drive units U (mn) of the backlight units  10,
10,..., where a#c, b#d, 0<_a, cSm, 0~b, d_<n. 10 For example, when all the
backlight units are turned on at 100%  of brightness, it is assumed that
maximum brightness is obtained in the  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. 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 transmitted from the external CPU 21 to the drive  units
U (mn) of all the backlight through the bus line 22, it becomes  possible
to reduce the brightness of the whole backlight 2 to 50%, as  5 shown in
FIG. 13. FIG. 15 is a flow chart showing a process in which the external
CPU 21 operates the drive unit U for realizing a drive operation by means
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 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 25 described. FIG. 16 and FIG. 17A
through FIG. 17C are views showing a  structure of the backlight of the
second preferred embodiment. 5 As shown in these FIG. 16, FIG. 17A through
FIG. 17C, a  backlight 40 of the second preferred embodiment forms the pair
of units  10a by combining two backlight units 10, 10 in the same
direction. Then,  as shown, the lamp accommodation sections 11a of these
pairs of units 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 lla 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 lla 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. 26 As can be
seen from these FIGS. 18, the fluorescence 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-mentioned backlight 40 is as shown in FIG. 19. That is, one drive
unit Uxy (x: row, y: column) is formed for one light source 41, and the bus
line 22 is connected between the drive unit Uxy and the external CPU 21.
For example, these drive units Uxy are connected in the order of the drive
10 units U11 -+ U21 ->,..., -> 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 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 27
data sent from the drive unit U etc., and may prompt a user to replace  the
fluorescence tube. 4. Backlight of Third Preferred Embodiment 5 Next, the
backlight of a third preferred embodiment will be  described. FIG. 21A,
FIG. 21B, and FIG. 22A through FIG. 22C are views  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
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. 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. 28
Therefore, although not shown, as can be seen from the 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, y:
column) is provided for one light source 51 and the bus line  22 is
connected between these drive units Uxy and the external CPU 21. Further,
as a modification of the backlight 50 as described above  for example, it
is also envisaged that the backlight may be constructed by 10 composing one
that is provided with the comparatively long light 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 U11 U12 -a U13 - U23,..., -+
U21 -* U31 -* U33,..., -3 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. 29 In this case, the drive units Uxy are connected in the order of the
drive unit U11 -), U21 U51 -> U52 -> U53 -4 U43 -> U42 ->  U13, so that the
drive unit U13 is connected with the external CPU 21. 5 In this case, even
when the backlight is constructed by composing the  light sources 51 and 15
having different lengths, the drive unit U can  control them. 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. 30 However, when the
backlight is constructed by combining the  backlight units 70 and 72 having
the structure as shown in FIG. 26A and  FIG. 26B, it is constructed by
combining four sheets of the backlight units  70 and 72 in the directions
as shown in FIG. 27A, for example. 5 Alternatively, after combining them as
shown in FIG. 27B, it can be  realized only when a long fluorescence tube
is commonly used as the  fluorescence tube of the backlight 70 and 72 in
the same direction. As described above, with respect to the backlight of
the present  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. 31 Further, in the drive apparatus for the backlight of
the present  invention, the backlight units which constitute the backlight
are  respectively driven by means of the drive units, and the drive control
unit  controls the backlight unit, to thereby control the whole backlight.
32 CLAIMS 1. A backlight characterized by being formed by combining a
plurality of backlight units, with respect to a lighting surface for  5
illuminating a back of a video display unit formed by a single panel, 2.
The backlight as described in claim 1, characterized in that said
backlight units are arranged with said lighting surface thereof being not
overlapped one another. 10 3. The backlight as described in claim 1,
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 claim 3,
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 claim 3,
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 33 combined with one another
without a gap, when said backlight units of  the same shape are combined in
same directions. 7. The backlight as described in claim 1, characterized by
being  5 formed by combining a plurality of backlight units of different
shapes. 8. A drive apparatus for a backlight formed by combining a
plurality  of backlight units, said drive apparatus characterized by
comprising: 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 34 temperature sensor which detects a temperature of
said light source. 13. The drive control apparatus for the backlight as
described in  claim 10, characterized in that: 5 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. 10 14. The drive control apparatus for the
backlight as described 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. 5 18. The display apparatus as described in claim 17, characterized
in  that a transparent plate is provided between said backlight and said
diffusion board. 




