US 20070132912A1

12 Patent Application Publication o) Pub. No.: US 2007/0132912 A1

a9y United States

Kujiraoka

43) Pub. Date: Jun, 14, 2007

(54) BACKLIGHT UNIT, LIQUID CRYSTAL
DISPLAY APPARATUS, AND METHOD OF
ASSEMBLING BACKLIGHT UNIT

(75) Inventor: Hideki Kujiraoka, Kanagawa (JP)

Correspondence Address:

MCGINN INTELLECTUAL PROPERTY LAW

GROUP, PLL.C

8321 OLD COURTHOUSE ROAD

SUITE 200

VIENNA, VA 22182-3817 (US)

(73) Assignee: NEC LCD TECHNOLOGIES, LTD.,
Kawasaki (IP)

Publication Classification

(51) Int. CL

GO2F 11333 (2006.01)
(52)  UuSu €l oo ssssssssoscsin 349/58
(57) ABSTRACT

The invention provides a backlight unit, a liquid crystal
display apparatus and a method of assembling the backlight
unit in which a large number of optical sheets can be simply
and surely assembled into a chassis in an appropriate order
and direction, and is characterized by a first optical sheet
which is a reference sheet and second optical sheets which
are rest of the optical sheets. The first optical sheet is
provided with first identification parts for specifying a layer
of respective second optical sheets to be placed, and each of
the second optical sheets is provided with a second identi-
fication part at a position corresponding to one of the first
identification parts based on the layer position to be placed.
The optical sheets are superposed so that each of the first
identification parts is pared with the second identification
part corresponding to the layer specified by the first identi-
fication part.
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BACKLIGHT UNIT, LIQUID CRYSTAL DISPLAY
APPARATUS, AND METHOD OF ASSEMBLING
BACKLIGHT UNIT

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a backlight unit in
which a plurality of optical sheets are to be placed, a liquid
crystal display apparatus equipped with such a backlight umt
and a, method of assembling the backlight unit by a plurality
of optical sheets.

[0003] 2. Description of the Related Art

[0004] A liquid crystal display apparatus has been widely
used as a monitor apparatus for an office automation (OA)
apparatus, television and others because of its characteristics
such as compactness, thinness and low-power consumption.
The liquid crystal display apparatus is mainly composed of
a liquid crystal panel in which liquid crystal held between
opposing transparent substrates and a backlight unit for
radiating backlight to illuminate the liquid crystal panel.

[0005] The backlight unit is primarily composed of a light
source for radiating illuminating light (so-called “back-
light”), a light guide plate for guiding the illuminating light
equally, several kinds of optical sheets such as a diffusion
sheet, lens sheet and polarizing sheet, a reflection sheet for
reflecting the illuminating light leaking out to the rear side
toward a liquid crystal panel and a chassis for holding these
components.

[0006] For an optical sheet used in a backlight unit,
serializing order, the front and back thereof, and up/down
and left/right directions are predetermined for assembling
into a chassis. However, every optical sheet is very similar
in appearance and difficult to distinguish between front and
rear faces, so that it is liable to be placed in a wrong order
and/or a wrong direction. If the optical sheet is assembled in
an incorrect order or an incorrect direction, it causes a defect
that luminance of the backlight unit is lowered or luminance
is not evenly distributed.

[0007] Therefore, in a conventional method for assem-
bling the backlight unit, plural optical sheets have been
sequentially superposed while checking functions of each of
optical sheets by referring to specifications. If different
optical sheets are mixed, it is difficult to discriminate them,
so that the optical sheets are kept for each of the types in
trays and bags on which each of names of the optical sheets
are written to readily discriminate the types. Even in work-
ing for superposing the optical sheets, they are classified
using trays on which the names of respective optical sheets
are written for preventing the optical sheets from being
mixed.

[0008] Japanese Patent Laid-Open Nos. 2000-11728 and
2004-333520 disclose optical sheets with a structure which
can place each optical sheet in an appropriate order and
direction.

[0009] The optical sheet disclosed in Japanese Patent
Laid-Open No. 2000-11728 has a structure with a lug part
for each optical sheet. A position of the lug part for each
optical sheet is shifted from one another among a set of
optical sheets, and a part of the lug part of one optical sheet
is sequentially superposed on the lug part of the other optical
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sheet. The optical sheet disclosed in Japanese Patent Laid-
Open No. 2004-333520 has a structure with a notch for each
optical sheet. The notch is provided on the periphery of the
optical sheet, and a position of the notch for each optical
sheet is shifted from one another among a set of optical
sheets, and the notches are different from each other in size
and shape.

[0010] The optical sheets disclosed in Japanese Patent
Laid-Open Nos. 2000-11728 and 2004-333520 are so struc-
tured as to sequentially shift positions where the lug parts
and the notches of the optical sheets are provided. That is to
say, it is structurally intended that the optical sheets con-
tinuously placed upward and downward are sequentially
associated with each other.

[0011] For this reason, when a part of the optical sheets
should be removed due to revision of specifications of an
apparatus, for example, the optical sheets those which have
been placed on and beneath the optical sheet to be removed
can not be associated with each other any more. As a result,
if a part of the optical sheets is removed, all the optical
sheets placed on and over the removed optical sheet should
be replaced by new optical sheets in which the positions of
lug parts and the notches are also modified to keep sequen-
tial association with each other among rest of the optical
sheets, which causes a problem in that it takes much time
and labor and cost is increased.

[0012] This problem is described with reference to FIGS.
24A and 24B and FIGS. 25A and 25B.

[0013] FIG. 24A is a plan view schematically showing the
state where lug parts 16a to 164 so formed as to shift in
position from each other and as to partially and sequentially
superposed on each other are provided on the four optical
sheets 15a to 15d. FIG. 24B is a plan view schematically
showing the state where all of the four optical sheets 15a to
15d are superposed. That is to say, when all of the four
optical sheets 154 to 154 are superposed, as is clear from
FIG. 24B, the lug parts 16a to 16d are partially and con-
tinuously superposed.

[0014] FIG. 25A is a plan view schematically showing the
state where out of the above four-layer optical sheets 154 to
154 the second-layer optical sheet 156 is removed. FIG. 25B
is a plan view schematically showing the state where the
other three optical sheets 15a, 15¢ and 15d left after the
second optical sheet 156 has been removed are superposed
As shown in FIG. 25B, in the structure of a conventional
optical sheet, if the second optical sheet 1556 has been
removed, the lug part 16a of the bottom-layer optical sheet
15a is separated from the lug parts 16¢ and 16d of the two
optical sheets 15¢ and 154 which are placed over the bottom
layer. For this reason, the two optical sheets 15¢ and 154
need to be replaced by new optical sheets in which the
respective positions of lug parts 16¢ and 164 are modified to
keep sequential association with each other among the
optical sheets 15a, 15¢ and 15d.

[0015] In addition, in the structure of a conventional
optical sheet, when a part of the optical sheets should be
replaced by another new optical sheet due to revision of
specifications of the apparatus, the old optical sheet to be
replaced and the new replacing optical sheet should be the
same in shape to keep the current association among all
optical sheets (in other words, the association between the
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old optical sheet to be replaced and rest of the remaining
optical sheets should also be kept in the association between
the new replacing optical sheet and rest of the remaining
optical sheets). That is to say, the lug part and the notch
formed on the new replacing optical sheet should be the
same in shape and place as those formed on the old optical
sheet to be replaced. For this reason, it is difficult to
distinguish between the old optical sheet to be replaced and
the new replacing optical sheet from appearance, which
causes confusion in which the optical sheets before and after
replacement are mixed up.

[0016] The lug part and the notch provided on the con-
ventional optical sheet merely show the order and direction
in which each optical sheet is placed, but not showing
information related to the optical sheet. Therefore, in order
to obtain information on the optical sheet such as functions,
manufacturer’s name, revision number, thickness and oth-
ers, it is necessary to refer to specifications each time, which
causes a problem in that work efficiency is lowered.

[0017] The present invention has been made in view of the
above problems. Objects of the present invention are to
provide a backlight unit, a liquid crystal display apparatus
and a method of assembling the backlight unit in which a
large number of optical sheets can be simply and surely
assembled into a chassis in an appropriate order and direc-
tion, to provide the same which allow flexibly coping with
a change in structure of the optical sheet, and also to provide
the same in which information of each optical sheet can be
easily obtained to improve work efficiency.

SUMMARY OF THE INVENTION

[0018] According to the present invention, a backlight
unit, a liquid crystal display apparatus equipped with the
backlight unit and a method of assembling the backlight unit
are characterized by the following first optical sheet and
second optical sheet.

[0019] The first optical sheet is one of a plurality of optical
sheets to be assembled in a chassis of the backlight unit, and
provided with first identification parts of the same number as
rest of the plurality of optical sheets other than the first
optical sheet at predetermined positions around the periph-
ery of the sheet. The second optical sheet is the rest of the
plurality of optical sheets other than the first optical sheet
and to be placed following the first optical sheet when
assembled into the chassis, and provided with a second
identification part at a position corresponding to one of the
first identification parts. The second identification part is so
shaped that at least a part of the corresponding first identi-
fication part can be visually recognized when viewed from
an assembling direction of the plurality of optical sheets.

[0020] More specifically, each of the first identification
parts is allocated in predetermined order to specify a layer
position where each of the second optical sheets is to be
placed. When there are a plurality of second optical sheets,
the second identification part provided on each of the
plurality of second optical sheets is allocated at a position
corresponding to one of the first identification parts based on
the layer position where each of the plurality of second
optical sheets is to be placed.

[0021] Moreover, according to the present invention, it is
flexible to provide different size and different shape of the
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first identification parts each other, and also it is flexible to
provide different size and different shape of the second
identification part from the corresponding first identification
part.

[0022] Therefore, the present invention has a first effect
that a plurality of optical sheets can be simply and surely
assembled into a chassis in an appropriate order and direc-
tion at assembling steps of the backlight unit. This is realized
by merely checking whether each of the first identification
parts is paired with the respective second identification
parts, and this allows easily confirming that a plurality of
optical sheets are arranged without omission.

[0023] And also, as a second effect of the present inven-
tion, it allows flexible coping with change in structure of the
optical sheet to be assembled, because each one of the
second optical sheets is only associated with the first optical
sheet. For this reason, even when a part of the optical sheets
should be removed or replaced due to revision of specifi-
cations, the optical sheets to be newly prepared can be
minimized and also flexibly altered in shape of the newly
prepared optical sheet for easy discrimination.

[0024] Moreover, according to the present invention, at
least one of the optical sheets is provided with an informa-
tion indicating part for indicating information on the optical
sheet at a position different from positions where the first
and the second identification parts are located. In this case,
the information on the optical sheet includes any one of
characteristic, manufacturer’s name, revision number, and
thickness of the optical sheet. The information indicating
part can be different in at least one of quantity, shape such
as at least one of convex, concave and hole, and position
according to the contents of the information on the optical
sheet.

[0025] Therefore, the present invention has a third effect
that information on each optical sheet can be easily obtained
without reference to specifications, which improves work
efficiency. For this reason, even though workers do not have
any knowledge about functions of optical sheets which they
are handling, they can easily discriminate and identify
optical sheets by only referring to the information indicating
part of the optical sheet, and this enables simplifying work
instruction, reducing hours of work, simplifying stock con-
trol and storage and easily discriminating and identifying
each optical sheet when reused.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Exemplary features and advantages of the present
invention will become apparent from the following detailed
description when taken with the accompanying drawings in
which:

[0027] FIG. 1is a perspective view schematically showing
a backlight unit related to a first embodiment of the present
invention;

[0028] FIG. 2 is a cross section showing the structure of
the backlight unit related to the first embodiment of the
present invention;

[0029] FIG. 3 is a plan view schematically showing the
structure of a first optical sheet related to the first embodi-
ment of the present invention;
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[0030] FIGS. 4A to 4C are plan views schematically
showing the structure of respective second optical sheets
related to the first embodiment of the present invention, FIG.
4A shows a second-layer optical sheet, FIG. 4B shows a
third-layer optical sheet and FIG. 4C shows a fourth-layer
optical sheet;

[0031] FIG. 5Ais a plan view schematically showing the
relationship between a first identification part of the first
optical sheet and each of second identification parts of the
second optical sheets related to the first embodiment of the
present invention, and FIG. 5B is a plan view schematically
showing the state where those optical sheets are superposed,

[0032] FIG. 6is a plan view showing another structure of
an optical sheet related to the first embodiment of the present
invention;

[0033] FIGS. 7A and 7B are plan views showing other
structures of the first optical sheet related to the first embodi-
ment of the present invention respectively;

[0034] FIGS. 8A and 8B are plan views showing other
structures of the first optical sheet related to the first embodi-
ment of the present invention respectively;

[0035] FIG. 9 is a plan view showing another structure of
the second optical sheets related to the first embodiment of
the present invention;

[0036] FIG. 10 is a plan view showing another structure of
the second optical sheets related to the first embodiment of
the present invention;

[0037] FIG. 11 is a plan view showing another structure of
the second optical sheets related to the first embodiment of
the present invention;

[0038] FIG. 12 is a plan view schematically showing the
state where the second optical sheets with the structure
shown in FIG. 10 are superposed on the first optical sheet
with the structure shown in FIG. 3;

[0039] FIG. 13Ais a plan view schematically showing the
relationship between the first identification parts of the first
optical sheet and the second identification parts of the
second optical sheets with another structure, related to the
first embodiment of the present invention, and FIG. 13B is
a plan view schematically showing the state where those
optical sheets are superposed;

[0040] FIG. 14A is a plan view schematically showing the
relationship between the first identification parts of the first
optical sheet and the second identification parts of the
second optical sheets with another structure, related to the
first embodiment of the present invention, and FIG. 14B is
a plan view schematically showing the state where those
optical sheets are superposed;

[0041] FIG. 15A is a plan view schematically showing the
relationship between the first-identification parts of the first
optical sheet with another structure and the second identi-
fication parts of the second optical sheets with another
structure, related to the first embodiment of the present
invention, and FIG. 15B is a plan view schematically
showing the state where those optical sheets are superposed,

[0042] FIG. 16A is a plan view schematically showing the
relationship between the first identification parts of the first
optical sheet with another structure and the second identi-
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fication parts of the second optical sheets with another
structure, related to the first embodiment of the present
invention, and FIG. 16B is a plan view schematically
showing the state where those optical sheets are superposed,

[0043] FIG. 17A is a plan view schematically showing the
relationship between the first identification parts of the first
optical sheet and the second identification parts of the
second optical sheets for a case where a part of the second
optical sheets is removed in the first embodiment of the
present invention, and FIG. 17B is a plan view schematically
showing the state where those optical sheets are superposed,

[0044] FIG. 18A is a plan view schematically showing the
relationship between the first identification patrts of the first
optical sheet and the second identification parts of the
second optical sheets for a case where a part of the second
optical sheets is replaced by a new optical sheet in the first
embodiment of the present invention, and FIG. 18B is a plan
view schematically showing the state where those optical
sheets are superposed,

[0045] FIG. 19 is a plan view schematically showing the
structure of a first optical sheet related to a second embodi-
ment of the present invention;

[0046] FIGS. 20A to 20C are plan views schematically
showing the structure of respective second optical sheets
related to the second embodiment of the present invention,
FIG. 20A shows the case where convexes on a first infor-
mation indicating part are two in number and convexes on
a second information indicating part are two in number, FIG.
20B shows the case where a convex on the first information
indicating part is one in number and a convex on the second
information indicating part is one in number and FIG. 20C
shows the case where a convex on the first information
indicating part is one in number and convexes on the second
information indicating part are two in number;

[0047] FIGS. 21A and 21B are plan views showing
another structure of an optical sheet related to the second
embodiment of the present invention, FIG. 21A shows a first
and a second information indicating part which are concave
and FIG. 21B shows the first and the second information
indicating part which are hole-shaped;

[0048] FIGS. 22A and 22B are plan views showing
another structure of an optical sheet related to the second
embodiment of the present invention, FIG. 22A shows the
case where two kinds of shapes: concave and hole on the
information indicating parts are combined, and FIG. 22B
shows the case where three kinds of shapes: convex, con-
cave and hole on the information indicating parts are com-
bined;

[0049] FIGS. 23A to 23E are plan views showing another
structure of an optical sheet related to the second embodi-
ment of the present invention, FIG. 23A shows the case
where a first information indicating part is semicircular
convex and a second information indicating part is trapezoi-
dal convex, FIG. 23B shows the case where a first informa-
tion indicating part is a circular hole in shape and a second
information indicating part is a rectangular hole in shape,
FIG. 23C shows the case where a first information indicating
part is semicircular concave and a second information
indicating part is trapezoidal convex, FIG. 23D shows the
case where a first information indicating part is a combina-
tion of a semicircular convex and a rectangular hole in shape
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and a second information indicating part is semicircular
concave, and FIG. 23E show the case where a shape
indicating a boundary is provided between the first and the
second information indicating parts;

[0050] FIG. 24A is a plan view schematically showing the
state where lug parts so formed as to shift in position from
each other and as to partially and sequentially superposed on
each other are provided on the four conventional optical
sheets, and FIG. 24B is a plan view schematically showing
the state where all of the four conventional optical sheets are
superposed; and

[0051] FIG. 25A is a plan view schematically showing the
state where out of the four conventional optical sheets the
second-layer optical sheet is removed, and FIG. 25B is a
plan view schematically showing the state where the other
three optical sheets left after the second-layer optical sheet
has been removed are superposed.

DESCRIPTION OF THE EXEMPLARY
EMBODIMENTS

[0052] As described in the part of the related art herein, an
illuminating apparatus such as a backlight unit and the like
uses a plurality of optical sheets such as a diffusion sheet,
lens sheet, polarizing sheet and so forth. As an order and a
direction for placing these optical sheets are specified, the
optical sheets each having lug parts and the notches, which
are shifted from each other in position, are conventionally
used for confirming whether a plurality of optical sheets are
properly placed.

[0053] However, in such a conventional structure, if a part
of the optical sheets should be removed due to revision of
specifications of an apparatus, all the optical sheets placed
on and over the removed optical sheet should also be
replaced by new optical sheets in which the positions of lug
parts and the notches are modified. If a part of the optical
sheets should be replaced by another new optical sheet due
to revision of specifications of the apparatus, the lug part and
the notch formed on the new replacing optical sheet should
also be the same in shape and place as those formed on the
old optical sheet to be removed. For this reason, it is difficult
to distinguish between the old removed optical sheet and the
new replacing optical sheet only from appearance in a
conventional art.

[0054] This problem results in the conventional structure
in which the lug parts and the notches of optical sheets
continuing upward and downward are sequentially associ-
ated with each other. For this reason, in the present inven-
tion, one of a plurality of optical sheets (normally, an optical
sheet to be placed on a first layer) is treated as a first optical
sheet as a reference sheet, and one or more optical sheets
placed following the first optical sheet when assembled (i.e.,
placed on the first optical sheet if an optical sheet is
assembled into a chassis) are treated as a second optical
sheet, thereby the second optical sheets each are associated
only with the first optical sheet (in other words, the second
optical sheets are not associated with one another). First
identification parts are provided on the first optical sheet,
and the number of the first identification parts is the same
number as the number of sheets of the second optical sheet
to be placed over the first optical sheet. On each of the
second optical sheets, a second identification part is provide
at a position corresponding to one of the first identification
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parts in a predetermined order. Therefore, it is confirmed
whether each of the first identification parts are paired with
the respective second identification parts when they are
superposed. This allows a plurality of optical sheets to be
placed in proper order and direction and to flexibly cope
with altering in structure of the optical sheets to be
assembled.

[0055] The lug part and the notch provided on the con-
ventional optical sheet merely show the order and direction
of each optical sheet, but not showing information related to
the optical sheet. Therefore, information on the optical sheet
such as functions, manufacturer’s name, revision number,
thickness and others cannot be obtained, unless specifica-
tions thereof are referred to, as a result, the optical sheet
cannot be identified by itself. However, in the present
invention, an information indicating part for indicating
information on each optical sheet is provided in addition to
the first and the second identification parts to discriminate
and identify each optical sheet only by referring to the
information indicating part of the optical sheet. The present
invention is described in detail in the following with refer-
ence to the drawings.

First Embodiment

[0056] Referring to FIG. 1 through FIGS. 18A and 18B,
are described a backlight unit and a liquid crystal display
apparatus equipped with the backlight unit and a method of
assembling the backlight unit related to the first embodiment
of the present invention. FIG. 1 is a perspective view
schematically showing a backlight unit related to the present
embodiment. FIG. 2 is a cross section along line X-X in FIG.
1. FIG. 3 is a plan view schematically showing the structure
of a first optical sheet and FIGS. 4A to 4C are plan views
schematically showing the structure of respective second
optical sheets. FIGS. 5A and 5B are plan views schemati-
cally showing the state where the first and the second optical
sheets are superposed. FIG. 6 is a plan view showing an
other structure of an optical sheet. FIGS. 7A and 7B through
FIGS. 18A and 18B show applications and modifications of
the structure of the optical sheets according to the present
embodiment.

[0057] In general, a liquid crystal display apparatus is
mainly composed of a liquid crystal panel (irrespective of
shape, structure and driving method) and a backlight unit for
illuminating the liquid crystal panel with backlight. The
liquid crystal panel is constituted by a first substrate on
which switching elements such as Thin Film Transistors
(TFT) are formed on pixels arranged in a matrix form, a
second substrate on which color filters and black matrix are
formed and liquid crystal is filled and held between those
substrates.

[0058] A backlight unit 1 includes; as shown in FIGS. 1
and 2, a light source 2 such as a cold cathode lamp or an
LED for illuminating a liquid crystal display panel, a light
guide plate 3 for guiding light emitted from the light source
2 to the entire surface of the backlight unit, some of optical
sheets 7 for obtaining optical effects, a reflection sheet 4 for
reflecting light emitted from the light guide plate 3 to the
rear side thereof toward the liquid crystal panel, and a
chassis 5 and a cover 6 for holding these composing mem-
bers. The optical sheets 7 include a diffusion sheet for
uniformly diffusing light emitted from the light guide plate
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3, a lens sheet for converging diffused light on each pixel
and a polarizing sheet for polarizing converged light. The
optical sheets 7 are composed of a first optical sheet 8 as a
reference sheet (normally, an optical sheet which is placed at
first among a plurality of optical sheets 7 when assembled)
and one or more second optical sheets 9 placed following the
first optical sheet 8 when assembled.

[0059] Incidentally, while FIG. 2 shows an edge light type
backlight unit 1, the present invention may be applied to
backlight units different from in type such as direct type,
planar light source type and others. In addition, the present
invention is characterized by the optical sheet. The other
composing elements are not particularly limited. It is pos-
sible to perform modifications by providing light shielding
tape around the chassis 5, for example. The optical sheet is
a generic name of a sheet or a plate member with optical
functions. The optical sheets 7 may be freely combined with
the diffusion sheet, lens sheet or polarizing sheet, or may
include a sheet other than the above. In the present embodi-
ment, it is assumed that each of the optical sheets 7 is
sequentially placed from the side of the opening (i.e., upper
side in FIG. 2) of the chassis 5, so that one of the optical
sheets 7 on the side of the opening of the chassis 5 is treated
as the first optical sheet 8. If each of the optical sheets 7 is
sequentially placed from the side of the light guide plate 3,
the optical sheet 7 on the side of the light guide plate 3 may
be treated as the first optical sheet 8.

[0060] As shown in FIG. 3, identifying means (hereinafter,
referred to as first identification parts 10a to 10¢) of the same
number as the second optical sheets 9 are formed at arbitrary
positions at the periphery (e.g., lower part of right side) of
the first optical sheet 8. In addition, as shown in FIGS. 4A
to 4C, on each of the second optical sheets 9a to 9¢ placed
on each layer, it is provided with identifying means (here-
inafter, referred to as second identification parts 11a to 11¢
respectively) which is allocated at each position correspond-
ing to one of the first identification parts in a predetermined
order. Each of the second identification part is so shaped that
at least a part of the corresponding first identification part
can be visually recognized when viewed from the assem-
bling direction of the optical sheets. Each of the second
optical sheets 9 is so structured that the respective second
optical sheets 9a to 9¢ can uniquely be identified according
to the allocated position of each of the second identification
parts 11a to 11¢, which is defined by distance of L1to L3 as
shown in FIGS. 4A to 4C (L1 to L3 is distance from bottom
of the sheet to end of each of the second identification parts
11a to 11c¢). In other words, each of the first identification
parts 10a to 10c¢ is allocated in predetermined order to
specify each layer position for the second optical sheets 9a
to 9¢, and the second identification part provided on each of
the second optical sheets 9a to 9¢ is allocated at a position
corresponding to one of the first identification parts based on
the layer position where the second optical sheet is to be
placed. Therefore, as shown in FIG. 3, the first identification
part 1a specifies the second layer, the first identification part
104 specifies the third layer and the first identification part
10¢ specifies the fourth layer respectively. And also as
shown in FIGS. 4A to 4c¢, the second optical sheet 9a to be
placed on the second layer has the second identification part
11a at the position corresponding to the first identification
part 10a, the second optical sheet 95 to be placed on the third
layer has the second identification part 115 at the position
corresponding to the first identification part 105 and the
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second optical sheet 9¢ to be placed on the fourth layer has
the second identification part 11¢ at the position correspond-
ing to the first identification part 10¢ respectively.

[0061] Incidentally, while it is described in the present
embodiment that the number of optical sheets 7 is four
(four-layered optical sheets 7), the present invention can be
applicable to the case that the number of optical sheets 7
may be two or more. In addition, while it is described in the
present embodiment in FIG. 2 that the first placed optical
sheet, when assembled, is treated as the first optical sheet 8
and the rest of three optical sheets placed following the first
optical sheet are treated as the second optical sheets 9, it may
treat not always like this manner. If the first placed optical
sheet is distinguishable in appearance from other optical
sheets, for example, the second-layered optical sheet may be
treated as the first optical sheet 8 and other optical sheets
placed afterward may be the second optical sheet 9.

[0062] In FIG. 3 and FIGS. 4A to 4C, while the first
identification parts 10a to 10c and the second identification
parts 11a to 11¢ are provided at the lower right part of the
optical sheet, they may be provided anywhere in the optical
sheet. As shown in FIG. 6 as example of another structure,
if the optical sheet has a lug part 7a, the first identification
parts 10a to 10¢ or the second identification parts 11a to 11¢
may be formed on the lug part 7a. In FIG. 3 and FIGS. 4A
to 4C, while the optical sheet 7 is transversely oblong, the
optical sheet is optional in shape depending on a function or
a shape of the liquid crystal display apparatus which uses
this backlight unit, i.e., it may be a vertically oblong.

[0063] In FIG. 3, while the first identification parts 10a to
10c¢ provided on the first optical sheet 8 are different in shape
from each other (i.e., gradually increase in size in this figure)
for the special benefit of easy discrimination of the respec-
tive second optical sheets 9a to 9¢, the first identification
parts 10a to 10c¢ each do not always need to be different in
shape or size. For example, as shown in FIG. 7A, the first
identification parts 10a to 10c may be the same in shape. In
addition, in FIG. 3, the first identification parts 10a to 10¢
are allocated at even intervals each other, but the interval
distance between each other is optional. As shown in FIG.
7B, the first identification parts 10a to 10¢ may be irregu-
larly spaced each other.

[0064] In FIG. 3 and FIGS. 7A and 7B, although the first
identification parts 10a to 10c¢ are trapezoidal, the first
identification parts 10a to 10c¢ are optional in shape. For
example, as shown in FIG. 8A, they may be rectangular,
semicircular, or triangular. As shown in FIG. 8B, the first
identification parts 10a to 10¢ may be structured by com-
bining plural different types of shapes.

[0065] 1In FIGS. 4A to 4C, while all of the second identi-
fication parts 11a to 11¢ of the second optical sheets 9a to 9¢
are the same in size, for example, as shown in FIG. 9, the
second identification parts 11a to 11¢ may be changed in size
each other. In FIGS. 4A to 4C, while the second identifica-
tion parts 11a to 1lc¢ are semicircular, the second identifi-
cation parts 11a to 11c¢ are optional in shape. For example,
as shown in FIG. 10, they may be rectangular, trapezoidal,
or triangular. As shown in FIG. 11, the second identification
parts 11a to 11c may be structured by combining plural
different types of shapes each other.

[0066] In the next place, a method of superposing the
second optical sheets 9a to 9c on the first optical sheet 8 with
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the above structure is described with reference to FIGS. 5A
and 5B. FIG. 5A shows the relationship between the first
identification parts of the first optical sheet 8 and the second
identification parts of the second optical sheets 9a to 9c.
FIG. 5B shows the state where those optical sheets are
superposed.

[0067] First, the first identification parts 10a to 10¢ are to
be confirmed on the first optical sheet 8 at the lower right
side of the sheet, thereafter, it is confirmed that the respec-
tive second optical sheets 9a to 9¢ are to be superposed in
order of the first identification parts 10a, 105 and 10c.

[0068] Next, three second optical sheets 9a to 9¢ with the
second identification parts 11a to 11c corresponding to the
first identification parts 104, 105 and 10¢ respectively are
prepared (refer to FIG. 5A)

[0069] Then, the first optical sheet 8 is placed at the
bottom layer, on which the second optical sheet 9a with the
second identification part 1la corresponding to the first
identification part 10a, the second optical sheet 95 with the
second identification part 116 corresponding to the first
identification part 105 and the second optical sheet 9¢ with
the second identification part 11c¢ corresponding to the first
identification part 10¢ are superposed one on another in this
order.

[0070] After the second optical sheets have been super-
posed, as shown in FIG. 5B, it is checked whether the first
identification parts 10a, 105 and 10c are paired with the
second identification parts 11a, 115 and 11¢ respectively and
the second optical sheets 9a to 9c are placed without
omission.

[0071] In FIGS. 5A and 5B, while the second identifica-
tion parts 11a to 11¢ are arranged inside the first identifica-
tion parts 10a to 10¢ when the second optical sheets 9a to 9¢
are superposed on the first optical sheet 8, it is enough
structure in the present invention that at least a part of the
first identification parts 10a to 10¢ can be visible from the
periphery of the second identification parts 11a to 11¢ when
superposed. For example, as shown in FIG. 12, as in the case
of combining the first optical sheet 8 with a structure shown
in FIG. 3 with the second optical sheets 9a to 9¢ with a
structure shown in FIG. 10, the second identification parts
11a to 11¢ may partially protrude from the first identification
parts 10a to 10c¢ as long as at least a part of the first
identification parts 10a to 10¢ can be visible.

[0072] Furthermore, the second identification parts 11a to
11c may associate the first optical sheet § with each of the
second optical sheets 9a to 9c. Fach of the second optical
sheets 9a to 9¢ can be identified when superposed by the
association of each of the second identification parts 11a to
11¢ with the first optical sheet 8. For that reason, in FIGS.
5A and 5B and FIGS. 9 to 11, the second identification parts
11a to 11c are convex parts, but may be concave parts as
shown in FIGS. 13A and 13B, furthermore, may be hole
parts as shown in FIGS. 14A and 14B. In this case, the
concave and hole parts are optional in shape, which means
that the concave part may be rectangular, trapezoidal, trian-
gular, or the like and the hole part may be oval, rectangular,
or the like. In addition, two different kinds of parts, e.g., the
concave and hole parts may be combined with each other.
Three different kinds of parts, e.g., convex, concave and hole
parts may be combined with each other.
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[0073] As is the case with the second identification parts
1la to 1lc, the first identification parts 10a to 10c may
associate the first optical sheet 8 with the respective second
optical sheets 9a to 9¢. For this reason, in FIGS. 5A and 5B,
FIGS. 7A and 7B and FIGS. 8A and 8B, the first identifi-
cation parts 10a to 10c¢ are convex parts, but may be concave
part as shown in FIGS. 15A and 15B or may be hole parts
as shown in FIGS. 16A and 16B.

[0074] Incidentally, when the first identification parts 10a
to 10c¢ are structured by concave or hole parts, if the first
optical sheet 8 is equal to the second optical sheets 9 in
breadth, the first identification parts 105 and 10¢ are covered
with the second optical sheets 9a when the second optical
sheet 94 is superposed on the first optical sheet 8, which does
not enable the first optical sheet 8 to be associated with the
second optical sheets 95 and 9¢ when the second optical
sheets 95 and 9c¢ are assembled afterward. Therefore, when
the first identification parts 10a to 10¢ are structured by
concave or hole parts, the second optical sheets 9a to 9¢ need
to be narrowed in breadth not to cover over the first
identification parts 10a to 10c.

[0075] Incidentally, the concave and hole parts are
optional in shape. The concave part may be semicircular,
trapezoidal, triangular or the like. The hole part may be
circular, oval or the like. Two different kinds of parts, e.g.,
the concave and hole parts may be combined with each
other. Three different kinds of parts, e.g., convex, concave
and hole parts may also be combined with each other. Any
shape may be used as long as at least a part of the second
identification parts 1la to 1lc and the first identification
parts 10z to 10c¢ are visually recognizable.

[0076] As described above, in the present embodiment, the
first optical sheet 8 serving as a reference sheet is sequen-
tially associated with each of the second optical sheets 9a to
9¢. That is, the first identification parts 10a to 10¢ provided
on the first optical sheet 8 keep the sequential association
with each of the second identification parts 1la to 1lc
provided on each second optical sheet 9a to 9c. For this
reason, in the present invention, the optical sheets 7 con-
tinuing upward and downward are not sequentially associ-
ated with each other, unlike conventional examples, so that
even if a part of the optical sheets 7 is changed in structure,
the other optical sheets 7 is capable of flexibly coping with
the change. In the following, concrete examples are
described with reference to the drawings.

[0077] First, in the structure of FIGS. 5A and 5B, when a
part of the second optical sheets 9 (for example, the second
optical sheet 9a, 1.e., the second layer from the bottom) is to
be removed due to revision of specifications of an apparatus,
for example, since the optical sheets continuing upward and
downward have been sequentially associated with each other
in the conventional structure, all the optical sheets placed
afterward the removed optical sheet should have been
replaced by new optical sheets. In the present embodiment,
however, the second optical sheet 9a is not associated with
other second optical sheets 95 and 9c, and each of the second
optical sheets 9a to 9¢ is associated only with the first optical
sheet 8. For this reason, as shown in FIGS. 17A and 17B, the
second optical sheets 96 and 9¢ can remain as they are (no
need to be replaced by new optical sheets), and only the first
optical sheet 8 may be replaced by new optical sheet instead.
That is, it may be necessary to remove the corresponding
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first identification part 10a on the first optical sheet to cope
with the removal of the second optical sheet 9a. Thus, the
influence on the other optical sheets can be reduced as much
as possible even when a part of the second optical sheets 9
is removed.

[0078] Inthe structure of FIGS. 5A and 5B, when a part of
the second optical sheets 9 (for example, the second optical
sheet 9aq, i.e., the second layer from the bottom) is to be
replaced by new optical sheet due to revision of specifica-
tions of the apparatus, since all the optical sheets continuing
upward and downward are sequentially associated with each
other in the conventional structure, the old replaced optical
sheet and the new replacing optical sheet should be the same
in shape to keep current association among the optical sheets
(i.e., association between the old replaced optical sheet and
rest of the remaining optical sheets placed on and beneath
the old replaced optical sheet is still to be kept), and a second
identification part 11a formed on the new replacing optical
sheet should be the same in shape and place as those formed
on the old replaced optical sheet. This has caused confusion
in that the new replacing optical sheet cannot be discrimi-
nated from the old replaced optical sheet. However, in the
present embodiment, as shown in FIGS. 18A and 18B, the
second identification part lid different in position and shape
from that of the old replaced second optical sheet 9a can be
formed on the new replacing second optical sheets 94. If the
second identification part 1id is formed in a different position
on the new replacing second optical sheets 94, the first
optical sheet 8 may also be replaced. That is, it may be
necessary to modify the position of the corresponding first
identification part 10a on the first optical sheet 8 to cope
with the new second optical sheet 9a on which the second
identification part 1id is formed in a different position. For
this reason, even if a part of the optical sheets 9 is replaced,
the old replaced second optical sheet can be discriminated
from the new replacing second optical sheet.

[0079] Thus, in the present embodiment, one of a plurality
of the optical sheets 7 is treated as the first optical sheet 8 as
a reference sheet, the rest of optical sheets 7 placed follow-
ing the first optical sheet when assembled are treated as the
second optical sheets 9, the first identification parts 10 of the
same number as the second optical sheets 9 are provided on
the first optical sheet 8 and allocated by the predetermined
order to specify each of the layer positions for the respective
second optical sheets, and the second identification parts 11
each corresponding to the respective first identification parts
10 are provided on the second optical sheets 9 based on the
layer position to be placed, thereby associating the first
optical sheet 8 with each of the second optical sheet 9 (which
means that the second optical sheets 9 are not associated
with each other). Thus, the present embodiment allows a
plurality of the optical sheets 7 to be simply and surely
placed in an appropriate order and direction and flexibly
coping with the removal of the optical sheet 7 and change in
structure thereof.

Second Embodiment
[0080] A backlight unit, a liquid crystal display apparatus
equipped with the backlight unit and a method of assembling
the backlight unit related to the second embodiment of the
present invention are described with referring to FIG. 19
through FIGS. 23A to 23E.

[0081] FIG. 19 shows a schematic structure of the first
optical sheet related to the present embodiment and FIGS.
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20A to 20C show the schematic structures of the second
optical sheets. FIGS. 21A and 21B through FIGS. 23A to
23E show the schematic structures for applications and
modification examples of the present embodiment.

[0082] In the above first embodiment, the first identifica-
tion parts 10a to 10c are provided on the first optical sheet
8 and the second identification parts 11a to 11¢ are provided
on the second optical sheets 9a to 9c, thereby pairing the first
identification parts 10a to 10¢ with the second identification
parts 11a to 11¢ to simply and surely place a plurality of the
optical sheets 7 in an appropriate order and direction.
However, as described in the part of the related art herein,
the optical sheets 7 are visually indistinguishable in func-
tion, manufacturer’s name, revision number, thickness and
others thereof from appearances. For this reason, hitherto,
specifications had to be referred to each time for discrimi-
nating and identifying each optical sheet, which caused a
problem in that the assembling work efficiency is decreased.

[0083] In the present embodiment, as shown in FIG. 19
and FIGS. 20A to 20C, information indicating parts showing
information on each of the optical sheets such as function,
manufacturer’s name, revision number, thickness and others
are provided in a position (at a lower part on the left side of
the sheet and the bottom thereof) aside from the positions
where the first identification parts 10a to 10¢ and the second
identification parts 11a to 11c of the first optical sheet 8 and
the second optical sheets 9a to 9c¢ are located respectively.

[0084] As shown in the figure, for example, a first infor-
mation indicating part 12 is arranged on the left side of each
of the optical sheets 7 and is used as an index showing
manufacturer’s name. The number of convex parts is asso-
ciated with manufacturer’s name, for example, one convex
part refers to Company A, two convex parts to Company B,
and so forth. In addition, a second information indicating
part 13 is arranged on the bottom of each of the optical
sheets 7 and is used as an index showing the revision number
of the optical sheet. The number of convex parts is associ-
ated in advance with the revision number, for example, one
convex part refers to the first revision, two convex parts to
the second revision, and so forth.

[0085] Thus, merely checking the first information indi-
cating part 12 and the second information indicating part 13
provides information on the optical sheet 7 without need for
reference to specifications, the information indicating that,
for example, the first optical sheet 8 is produced by Com-
pany B and is the first revision, the second optical sheet 9a
of the second layer is produced by Company B and is the
second revision, and the second optical sheet 95 of the third
layer is produced by Company A and is the first revision.
This allows the optical sheets 7 to be discriminated and
identified.

[0086] Incidentally, while the first information indicating
part 12 and the second information indicating part 13 are
provided on all the optical sheets 7 herein, the information
indicating part may be formed on at least one of the optical
sheets 7.

[0087] Furthermore, while the first information indicating
part 12 and the second information indicating part 13 are
associated with manufacturer’s name and revision number
herein, the information indicating part may indicate any
information on the optical sheet 7. The number of kinds of
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information is not limited to two, but can be optionally set.
The information indicating part may be provided according
to a desired number.

[0088] Still furthermore, while the number of the first
information indicating parts 12 and the second information
indicating parts 13 are associated with contents of informa-
tion, the size of the first information indicating part 12 and
the second information indicating part 13 may be associated
with contents of information, for example, or the first
information indicating part 12 and the second information
indicating part 13 may be formed of a plurality of shapes
such as rectangle, trapezoid, triangle and the like to associate
the kinds of shapes with contents of information.

[0089] Siill furthermore, in FIG. 19 and FIGS. 20A to
20C, while the first information indicating part 12 and the
second information indicating part 13 are formed of convex
parts, these information indicating parts are intended for
providing information on the optical sheets 7, so that infor-
mation does not always need to be checked on a condition
where the optical sheets 7 having been superposed. For this
reason, as shown in FIGS. 21A and 21B, a convex part or
hole part may be used instead of the convex part.

[0090] Inthis case, the concave and hole parts are optional
in shape, which means that the concave part may be rect-
angular, trapezoid, triangular or the like and the hole part
may be oval, rectangular or the like. In addition, two
different kinds of parts, e.g., the concave and hole parts may
be combined with each other as shown in FIG. 22A. Three
different kinds of parts, e.g., convex, concave and hole parts
may be combined with each other as shown in FIG. 22B.

[0091] In FIG. 19 through FIGS. 22A to 22B, while the
first information indicating part 12 is provided at the left side
and the second information indicating part 13 is provided at
the bottom, the information indicating part may be provided
anywhere. For example, all the information indicating parts
may be provided at the bottom. In this case, however, if the
first information indicating part 12 and the second informa-
tion indicating part 13 are the same in shape, they are
indistinguishable. Therefore, as shown in FIG. 23 A, the first
information inciting part 12 may be changed in shape into
semicircular convex and the second information indicating
part 13 into trapezoidal convex for example. Alternatively,
as shown in FIG. 23B, the first information indicating part
12 may be changed in shape into circular hole and the
second information indicating part 13 into rectangular hole
for example.

[0092] As shown in FIG. 23C, the first information indi-
cating part 12 may be changed in shape into semicircular
concave and the second information indicating part 13 into
trapezoidal convex for example. Alternatively, as shown in
FIG. 23D, convex, concave and hole may be combined, for
example, the first information indicating part 12 may be
changed in shape into semicircular convex and rectangular
hole and the second information indicating part 13 into
semicircular concave.

[0093] Instead of changing the first information indicating
part 12 and the second information indicating part 13 in
shape and kind, as shown in FIG. 23E, a mark indicating a
boundary 14 may be provided to separate the first informa-
tion indicating part 12 from the second information indicat-
ing part 13. In this case, the mark indicating a boundary 14
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is not limited to the structure shown in the figure, but may
be changed into, for example, a hole part formed between
the first information indicating part 12 and the second
information indicating part 13.

[0094] As stated above, according to the second embodi-
ment of the present invention, an information indicating part
(the first information indicating part 12 and the second
information indicating part 13) for indicating information on
manufacturer’s name, revision number, thickness and others
of the optical sheet 7 in addition to the first identification part
10 and the second identification part 11 shown in the first
embodiment is provided on at least one optical sheet 7,
thereby obtaining contents of information from the number,
shape and position of the information indicating part. Thus,
each of the optical sheets 7 can be identified without
referring to specifications each time unlike conventional
examples, which enables improving work efficiency.

[0095] Incidentally, while the above embodiments have
described the cases where the structure and method of the
present invention are applied to the backlight unit, the
present invention can be applied also to any apparatus into
which a plurality of optical sheets require to be assembled in
an appropriate order and arrangement.

[0096] The previous description of embodiments is pro-
vided to enable a person skilled in the art to make and use
the present invention. Moreover, various modifications to
these embodiments will be readily apparent to those skilled
in the art, and the generic principles and specific examples
defined herein may be applied to other embodiments without
the use of inventive faculty. Therefore, the present invention
is not intended to be limited to the embodiments described
herein but is to be accorded the widest scope as defined by
the limitations of the claims and equivalents.

[0097] Further, it is noted that the inventor’s intent is to
refrain all equivalents of the claimed invention even if the
claims are amended during prosecution.

What is claimed is:

1. A backlight unit equipped with at least a light source,
a plurality of optical sheets and a chassis into which at least
the plurality of optical sheets are assembled, the backlight
unit comprising:

a first optical sheet, which is one of the plurality of optical
sheets, and provided with first identification parts of the
same number as rest of the plurality of optical sheets
other than the first optical sheet at predetermined
positions around the periphery thereof; and

at least one second optical sheet, which is the rest of the
plurality of optical sheets other than the first optical
sheet and to be placed following the first optical sheet
when assembled into the chassis, and provided with a
second identification part at a position corresponding to
one of the first identification parts,

wherein the second identification part is so shaped that at

least a part of the corresponding first identification part

can be visually recognized when viewed from an

assembling direction of the plurality of optical sheets.

2. The backlight unit according to claim 1, wherein, each

of the first identification parts is allocated in predetermined

order to specify a layer position where each of the second
optical sheets is placed.
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3. The backlight unit according to claim 2, wherein, when
there are a plurality of second optical sheets, the second
identification part provided on each of the plurality of
second optical sheets is allocated at a position corresponding
to one of the first identification parts based on the layer
position where each of the plurality of second optical sheets
is to be placed.

4. The backlight unit according to claim 1, wherein at
least one of the optical sheets is provided with an informa-
tion indicating part for indicating information on the optical
sheet at a position different from positions where the first
and the second identification parts are located.

5. The backlight unit according to claim 4, wherein the
information on the optical sheet includes any one of char-
acteristic, manufacturer’s name, revision number, and thick-
ness thereof.

6. The backlight unit according to claim 4, wherein the
information indicating part is different in at least one of
quantity, shape and position according to the contents of the
information on the optical sheet.

7. The backlight unit according to claim 1, wherein the
first and the second identification parts each are formed of at
least one of convex, concave and hole part.

8. The backlight unit according to claim 4, wherein the
first and the second identification parts and the information
indicating part each are formed of at least one of convex,
concave and hole part.

9. The backlight unit according to claim 3, wherein the
first identification parts are different each other in at least
one of size and shape.

10. The backlight unit according to claim 2, wherein the
second identification part and corresponding one of the first
identification parts are different each other in at least one of
size and shape.

11. The backlight unit according to claim 1, wherein the
first optical sheet is placed on a top layer or a bottom layer
of the plurality of optical sheets depending on assembling
direction of the plurality of optical sheets.

12. A liquid crystal display apparatus comprising a liquid
crystal panel and the backlight unit according to claim 1.

13. A method of assembling a backlight unit equipped
with a light source, a plurality of optical sheets, and a chassis
into which at least the plurality of optical sheets are
assembled, in which one of the plurality of optical sheets
placed at a prescribed layer is treated as a first optical sheet
and rest of the plurality of optical sheets placed following
the first optical sheet are treated as second optical sheets, the
method comprising the steps of:
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providing first identification parts of the same number as
the second optical sheets at prescribed positions around
the periphery of the first optical sheet in predetermined
order, so as each of the first identification parts to
specify a layer position where each of the second
optical sheets is to be placed;

providing a second identification part, on each of the
second optical sheets, at a position corresponding to
one of the first identification parts based on the layer
position where the second optical sheet is to be placed;
and

placing the first optical sheet, and then superposing each
of the second optical sheets so that each of the first
identification parts is pared with the second identifica-
tion part corresponding to the layer specified by the first
identification part.

14. The method of assembling the backlight unit accord-
ing to claim 13, wherein the step of providing a second
identification part includes a step of forming the second
identification part with a shape that at least a part of the
corresponding first identification part can be visually rec-
ognized when viewed from an assembling direction of the
plurality of optical sheets.

15. The method of assembling the backlight unit accord-
ing to claim 13 further comprising the steps of’:

providing an information indicating part for indicating
information on the optical sheet at a position on at least
one of the optical sheets different from positions where
the first and the second identification parts are located;
and

identifying each of the optical sheets assembled into the

chassis by the use of the information indicating part.

16. The method of assembling the backlight unit accord-
ing to claim 15, wherein the information on the optical sheet
includes any one of characteristic, manufacturer’s name,
revision number, and thickness.

17. The method of assembling the backlight unit accord-
ing to claim 15, wherein any one of quantity, shape and
position of the information indicating part is changed
according to the contents of the information on the optical
sheet to allow the contents of the information to be distin-
guished through the information indicating part.



LR EH(F)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A
RHEA
IPCH %S
CPCH¥S

L 5E

H b 237 32k

AN

BEG®F)

BAERT , BRETRE

US20070132912A1

US11/635504

NECREBHEARHKA &

BEMARE N E TN E

NECH @B ARBRLF.

GOLD CHARM LIMITED

KUJIRAOKA HIDEKI

KUJIRAOKA, HIDEKI

GO02F1/1333

G02B6/0088 G0O2F1/133608 GO2F1/133615

US7583353

Espacenet

2005360402 2005-12-14 JP

FEARB-—HEXET  REETEEURARZEXETNG L,
HAaBUSGESMIRF MG a2 A Eif AKX F R ARIKE

F, ABEBEETE—ENSERNAZANENRFZANERE S
ME-KZER. F-AZ2FREFFRNHS  ATEERERENS
MNEZHRZRNE , HABNESAZREESE —RAE D 2 — R
UEBLREAE RN  ETERENERMLE, MAFHEBE ,
EEENE RS SN T B E—RB 0 ENZRHE ZR5

2 HEE.

2007-06-14

2006-12-08

8 FIRST OPTICAL SHEET

patsnap

9 SECOND OPTICAL SHEET (7 OPTIGAL SHEETS

§ CHASSIS

LIGHT SOURCE

>

4
REFLECTION SHEET
LIGHT GUDEPLATE

b
COVER



https://share-analytics.zhihuiya.com/view/4ed316dc-cdcf-4e83-bcb8-53acaf0f5ec7
https://worldwide.espacenet.com/patent/search/family/038138897/publication/US2007132912A1?q=US2007132912A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070132912%22.PGNR.&OS=DN/20070132912&RS=DN/20070132912

