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(57) ABSTRACT

A light-emitting element substrate mounting light-emitting
elements is arranged on a front face of a chassis. The light-
emitting element substrate is connected to a first connector. A
power supply substrate for supplying electric power to the
light-emitting element substrate is arranged on a rear face of
the chassis. A second connector is connected to the power
supply substrate. In addition, the first and the second connec-
tors are connected to each other, so that the power supply
substrate supplies electric power to the light-emitting element
substrate via the first connector and the second connector. The
second connector may electrically be connected to the power
supply substrate via a harness.
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BACKLIGHT ASSEMBLY FOR SUPPLYING
ELECTRIC POWER TO A LIGHT-EMITTING
ELEMENT VIA A CONNECTOR AND A
BACKLIGHT UNIT AND A LIQUID CRYSTAL
DISPLAY WHICH USE THE BACKLIGHT
ASSEMBLY

[0001] This application is based upon and claims the ben-
efit of priority from Japanese patent application Nos. 2010-
144566, filed on Jun. 25, 2010 and 2010-283082, filed on
Dec. 20, 2010, the disclosures of which are incorporated
herein in their entirely by reference.

TECHNICAL FIELD

[0002] The present invention relates to a backlight assem-
bly for a display apparatus and to a backlight unit and a liquid
crystal display apparatus which use the backlight assembly.

BACKGROUND ART

[0003] Display devices using liquid crystals are widely
used for portable devices, computers, wide-screen televi-
sions, and the like because they are lighter in weight, are
thinner, and consume less electric power as compared to
conventional display devices such as a cathode ray tube.
Liquid crystals do not emit light by themselves. Therefore, a
backlight unit may be used for emitting light from behind
liquid crystals to display a screen on a display device. Gen-
erally, a backlight unit includes a backlight assembly having
a light-emitting element substrate including light-emitting
elements such as light-emitting diodes (LEDs), a power sup-
ply substrate for supplying electric power and control signals
to the light-emitting elements, and an electric conduction path
connecting the light-emitting element substrate and the
power supply substrate to each other.

[0004] For example, there has been known a backlight
assembly having a structure including a chassis, a light-emit-
ting element substrate fixed on a front face of the chassis, a
power supply substrate fixed on a rear face of the chassis, and
a harness passed through a hole formed in the chassis. The
harness is used as an electric conduction path electrically
connecting the light-emitting element substrate and the
power supply substrate. See JP-A 2009-295587 (Patent
Document 1). In the backlight assembly having such a struc-
ture, the hole of the chassis should be closed such that dust
such as fine particles does not enter the backlight unit.
[0005] Next, an example of a backlight assembly having a
structure that is different from but similar to the structure
disclosed in Patent Document 1 will be described with refer-
ence to FIGS. 31 to 33.

[0006] AsshowninFIGS. 31 and 32A to 32C, the backlight
assembly has a chassis 103 having a frame 1035 formed on a
periphery of a front face of the chassis 103. The backlight
assembly includes light-emitting element substrates 123a-
123f screwed on the frame 1035. In FIGS. 32A to 32C, the
light-emitting element substrates 123d, 123e, and 123/ are
omitted from the illustration. Each of the light-emitting ele-
ment substrates 123a-123f includes light-emitting elements
131, such as LEDs, and a light-emitting element connector
133.

[0007] Meanwhile, as shown in FIG. 33, the backlight
assembly has a power supply substrate 237 screwed on a rear
face of the chassis 103. The power supply substrate 237
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supplies electric power and control signals to the light-emit-
ting element substrates 123a-123f. The power supply sub-
strate 237 has power supply substrate connectors 235
mounted thereon.

[0008] The light-emitting element substrates 1234-123f
and the power supply substrate 237 are electrically connected
to each other via a harness 233. Specifically, the harness 233
has light-emitting element connectors 143 formed on one side
of'the harness 233 and power supply substrate connectors (not
shown) formed on the other side of the harness 233. The
light-emitting element connectors 143 are connected to the
light-emitting element connectors 133. The power supply
substrate connectors are connected to the power supply sub-
strate connectors 235.

[0009] The chassis 103 has a hole 234 formed therein for
allowing the harness 233 to pass therethrough. The hole 234
is filled with a rubber plug 231. The rubber plug 231 has small
holes 231a like slits for allowing the harness 233 to pass
therethrough.

[0010] In order to assemble such a backlight assembly, the
following steps are required:

[0011] 1) The light-emitting element substrates 123a-123f
are attached to the chassis 103.

[0012] 2)The light-emitting element connectors 143 of the
harness 233 are connected to the light-emitting element con-
nectors 133 of the light-emitting element substrates 123a-
123f. Then the harness 233 is drawn out of the hole 234
toward the rear face of the chassis 103.

[0013] 3) The hole 234 is filled with the rubber plug 231.
[0014] 4)The powersupply substrate 237 is fixed to the rear
face of the chassis 103.

[0015] 5)The power supply substrate connectors 235 of the
power supply substrate 237 are connected to the power supply
substrate connectors of the harness 233.

SUMMARY OF THE INVENTION

[0016] Intheabove structure, the substrates (the light-emit-
ting element substrates 123a-123fand the power supply sub-
strate 237) on the front and rear faces of the chassis are
connected to each other with the connectors by passing the
harness through the hole of the chassis. However, such a
structure inevitably requires the rubber plug 231, the light-
emitting element connectors 133, the power supply substrate
connectors 235, and the harness 233 having the connectors on
both sides thereof. Accordingly, it is difficult to further reduce
the number of parts required for the backlight assembly and
thus to achieve cost reduction.

[0017] Furthermore, when the backlight assembly is
assembled, the above structure requires a process of passing
the harness through the hole of the chassis and connecting the
harness to the substrates on the front and rear faces of the
chassis. For a structure in which components are assembled
by stacking, such as a backlight unit of a liquid crystal display
device, a process of passing a harness through a hole consid-
erably worsens the workability and increases the man-hour.
As a result, the manufacturing cost is problematically
increased.

[0018] Moreover, some liquid crystal display devices use
the same harness and light-emitting element substrates and
use different power supply substrates depending upon the
characteristics of the liquid crystal display devices. With the
aforementioned structure, connectors corresponding to the
connectors of the harness should be mounted on the power
supply substrate irrespective of the kind of the power supply
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substrate. Therefore, the flexibility of designing the power
supply substrate is reduced, thereby increasing cost.

[0019] It is therefore an exemplary object of the present
invention to provide a backlight assembly, which facilitates
cost reduction as compared to conventional technology.
[0020] It is another object of the present invention to pro-
vide a backlight unit and a liquid crystal display apparatus,
which use the backlight assembly.

[0021] Other objects of the present invention will become
clear as the description proceeds.

[0022] According to an exemplary aspect of the present
invention, there is provided a backlight assembly which com-
prises a chassis which has a front face and a rear face, a
light-emitting element substrate which is arranged on the
front face of the chassis and mounts a light-emitting element,
apower supply substrate which is arranged on the rear face of
the chassis for supplying electric power to the light-emitting
element substrate, a first connector which is held on the
chassis and connected to the light-emitting element substrate,
and a second connector which is connected to the power
supply substrate and to the first connector, whereby the elec-
tric power is supplied from the power supply substrate to the
light-emitting element substrate via the first connector and
the second connector.

[0023] According to another exemplary aspect of the
present invention, there is provided a backlight unit which
comprise the above-mentioned backlight assembly and an
optical system which is arranged in front of the chassis.
[0024] According to still another exemplary aspect of the
present invention, there is provided a liquid crystal display
apparatus which comprises the above-mentioned backlight
unit and a liquid crystal display portion, wherein the optical
system is arranged between the backlight assembly and the
liquid crystal display portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is an exploded perspective view of a liquid
crystal display apparatus;

[0026] FIG. 2 is an exploded perspective view explanatory
of a process of attaching a first connector to a chassis of a
backlight assembly according to a first embodiment of the
present invention;

[0027] FIG.3isaperspective view showing a state in which
the first connector has been mounted on the chassis in the first
embodiment;

[0028] FIG. 4A is a plan view of a light-emitting element
substrate attached to the chassis in the first embodiment;
[0029] FIG. 4B is an enlarged view showing part of FIG.
4A;

[0030] FIG. 5A is a perspective view showing a part in
which a heat sink member is attached to light-emitting ele-
ment substrates in the first embodiment;

[0031] FIG. 5B is an enlarged view showing part of FIG.
5A;
[0032] FIG. 6A is a perspective view showing that the part

shown in FIG. 5A is to be attached to the chassis;

[0033] FIG. 6B is an enlarged view showing part of FIG.
6A;
[0034] FIG. 7 is an exploded perspective view explanatory

of a process of attaching a power supply substrate having a
second connector to the chassis in the first embodiment;
[0035] FIG. 8 is an enlarged perspective view showing a
primary part of FIG. 7 partially in cross-section;
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[0036] FIG.9isaperspective view showing a state in which
the power supply substrate has been attached to the chassis in
the first embodiment;

[0037] FIG. 10A is a perspective view showing the first
connector of the first embodiment;

[0038] FIG.10B is a plan view showing the first connector
of the first embodiment;

[0039] FIG. 10C is a front view showing the first connector
of the first embodiment;

[0040] FIG. 10D is a side view showing the first connector
of the first embodiment;

[0041] FIG. 11 isaperspective view showing a first housing
included in the first connector of the first embodiment;
[0042] FIG. 12 is a perspective view showing a first contact
included in the first connector of the first embodiment;
[0043] FIG. 13A is a perspective view showing the second
connector of the first embodiment;

[0044] FIG. 13B is a plan view showing the second con-
nector of the first embodiment;

[0045] FIG. 13C is a front view showing the second con-
nector of the first embodiment;

[0046] FIG.13Disaside view showing the second connec-
tor of the first embodiment;

[0047] FIG. 13E is a perspective view showing the second
connector of the first embodiment as viewed in a different
direction;

[0048] FIG. 14 is a perspective view showing a second
contact included in the second connector of the first embodi-
ment;

[0049] FIG. 15 is a perspective view showing a hold-down
partincluded in the second connector of the first embodiment;
[0050] FIG. 16 is a cross-sectional view that the first con-
nector and the second connector are to be connected to each
other in the first embodiment;

[0051] FIG. 17 is a cross-sectional view showing a first
connection state of the first connector and the second connec-
tor in the first embodiment;

[0052] FIG. 18 is a cross-sectional view showing a second
connection state of the first connector and the second connec-
tor in the first embodiment;

[0053] FIG. 19 is a cross-sectional view showing connec-
tion between a first connector and a power supply substrate in
a backlight assembly according to a second embodiment of
the present invention;

[0054] FIG. 20 is a perspective view explanatory of a pro-
cess of attaching the first connector to a chassis of the back-
light assembly in the second embodiment, as viewed from a
front side of a chassis;

[0055] FIG. 21 is a perspective view explanatory of a pro-
cess of connecting a light-emitting element substrate to the
first connector attached to the chassis in the second embodi-
ment, as viewed from the front side of a chassis;

[0056] FIG. 22 is a perspective view similar to FIG. 21,
showing that the light-emitting element substrate has been
connected to the first connector attached to the chassis in the
second embodiment;

[0057] FIG. 23 is a perspective view showing the light-
emitting element substrate shown in FIG. 22 as viewed from
a rear side of the chassis;

[0058] FIG. 24 is a perspective view similar to FIG. 23,
showing that the second connector has been connected to the
first connector;
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[0059] FIG. 25 is a plan view showing that the first connec-
tor and the second connector have been connected to each
other in the second embodiment;

[0060] FIG.26A isa front view showing the first connector
of the second embodiment;

[0061] FIG. 26B is a rear view showing the first connector
of the second embodiment;

[0062] FIG. 26C is a plan view showing the first connector
of the second embodiment;

[0063] FIG.26D is abottom view showing the first connec-
tor of the second embodiment;

[0064] FIG. 26E is a right side view showing the first con-
nector of the second embodiment;

[0065] FIG. 27 is a cross-sectional view taken along line
A-A of FIG. 26A;

[0066] FIG. 28 is a cross-sectional view similar to FIG. 27,
showing the relationship between the first connector and the
chassis;

[0067] FIG. 29 is a cross-sectional view taken along line
B-B of FIG. 26A;

[0068] FIG. 30 is a cross-sectional view explanatory of the
relationship between the first connector and the light-emitting
element substrate in the second embodiment;

[0069] FIG. 31 is a plan view showing an example of a
conventional backlight assembly;

[0070] FIG. 32A is an enlarged perspective view showing
an area o enclosed by a broken line in FIG. 31;

[0071] FIG. 32B is an enlarged perspective view showing
an area f3 enclosed by a broken line in FIG. 31;

[0072] FIG. 32C is an enlarged perspective view showing
an area y enclosed by a broken line in FIG. 31; and

[0073] FIG. 33 is a bottom view of FIG. 31.

DESCRIPTION OF THE EMBODIMENTS

[0074] With reference to the drawings, description will be
made as regards embodiments of the present invention.
[0075] Referring to FIG. 1 at first, the description will be
directed to an overview structure of a liquid crystal display
apparatus 100.

[0076] As shown in FIG. 1, the liquid crystal display appa-
ratus 100 has a liquid crystal display portion 300 using liquid
crystals and arranged on a front side of the liquid crystal
display apparatus 100, a backlight unit 200 arranged on a rear
side of the liquid crystal display apparatus 100 for emitting
light to the liquid crystal display portion 300, and a frame 15
housing or mounting the liquid crystal display portion 300
and the backlight unit 200 therein. The backlight unit 200
includes a backlight assembly 1 and an optical system
arranged in front of the backlight assembly 1, i.e., between the
backlight assembly 1 and the liquid crystal display portion
300.

[0077] The backlight assembly 1 includes a chassis 3 made
of metal. The optical system includes a reflective sheet 5, a
light guide plate 7, a diffusive sheet 9, a prism sheet 11, and a
condensing sheet 13, which are stacked in front of the chassis
3 in the order named.

[0078] This liquid crystal display apparatus 100 can be
used in aliquid crystal display monitor of a television receiver
or the like.

[0079] Nextreferring to FIGS. 2t0 9, the description will be
directed to a backlight assembly according to a first embodi-
ment of the present invention and to a method of manufactur-
ing the backlight assembly.
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[0080] InFIG. 2, the chassis 3 includes a base plate portion
3a in the form of a rectangular plate and a frame plate portion
3b extending frontward from each side or the vicinity thereof
of the base plate portion 3a. The base plate portion 3a has a
recessed portion 3¢ recessed in a front face of the base plate
portion 3a. The recessed portion 3¢ is located near the frame
plate portion 35 on one side of the base plate portion 3a. The
recessed portion 3¢ has a bottom with a chassis hole portion
3d formed therein. A first connector 24, which will be
described later, is inserted into the chassis hole portion 34 and
fixed in the chassis hole portion 3d. FIG. 3 shows a state in
which the first connector 24 has been mounted on the chassis
3. The entire chassis 3 on which the first connector 24 has
been mounted is illustrated in FIG. 6A.

[0081] Furthermore, two elongated light-emitting element
substrates 26 are prepared. As shown in FIGS. 4A and 4B, a
large number of light-emitting elements 25 such as light
emitting diodes (LEDs) are mounted in a row on a surface of
each of the light-emitting element substrates 26. As shown in
FIGS. 5A and 5B, the light-emitting element substrates 26 are
arranged in series on one heat sink member 27. Those light-
emitting element substrates 26 have substrate protrusions 26a
formed on ends of the light-emitting element substrates 26
adjacent to each other so as to extend in parallel to each other
toward the same width direction. The heat sink member 27
includes a backing portion 27a, which faces surfaces opposite
to the surfaces of the light-emitting element substrates 26 on
which the light-emitting elements 25 are mounted, a heat sink
portion 275 perpendicular to the backing portion 27a, and a
protrusion insertion slot 27¢ formed in the heat sink portion
27b.

[0082] The light-emitting element substrates 26 are
attached to heat sink member 27 in a state in which the
substrate protrusions 26a are inserted in the protrusion inser-
tion slot 27¢. The light-emitting element substrates 26 are
screwed on the heat sink member 27 with use of a plurality of
screw holes 265 spaced in the longitudinal direction. Further-
more, each of the substrate protrusions 26a has a surface
having two conductive contact portions 26¢ exposed to an
opposite side of the heat sink portion 275 through the protru-
sion insertion slot 27¢. Those contact portions 26¢ are con-
nected to the light-emitting elements 25 via a circuit of the
light-emitting element substrate 26.

[0083] The heat sink member 27 is attached to the light-
emitting element substrates 26 to thereby produce a light-
emitting part 28. As shown in FIGS. 6A and 6B, the light-
emitting part 28 is arranged on the front face of the chassis 3
on which the first connector 24 has been mounted. The sub-
strate protrusions 26a are inserted into the first connector 24,
and the heat sink member 27 is screwed on the chassis 3.
Thus, a large number of light-emitting elements 25, to which
a current can be supplied via the first connector 24, are
arranged and fixed near one edge of the chassis 3 along the
edge at a front side of the backlight assembly 1 shown in FIG.
1.

[0084] Meanwhile, as shown in FIG. 1, a power supply
substrate 31 is provided on a rear side of the backlight assem-
bly 1 for supplying electric power to the light-emitting ele-
ment substrates 26. The power supply substrate 31 is arranged
in parallel to the rear face of the chassis 3 and screwed on the
chassis 3.

[0085] As shown in FIGS. 7 and 8, a second connector 32,
which will be described later in detail, is mounted on a rear
face of the power supply substrate 31. The second connector
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32 can be fitted or mated to the first connector 24 and electri-
cally connected thereto. In other words, the second connector
32 provides an electric connection with the first connector 24
with fitting therebetween. The power supply substrate 31 has
a mating hole 31a corresponding to the second connector 32
for allowing the first connector 24 to be mated with the second
connector 32.

[0086] FIG. 9 shows a state in which the power supply
substrate 31 has been arranged and fixed on the rear face of the
chassis 3 by mating the first connector 24 with the second
connector 32.

[0087] Now the first connector 24 will be described with
reference to FIGS. 10A to 12 as well as FIGS. 1t0 9.

[0088] The first connector 24 includes a first housing 34
piercing or penetrating the chassis 3 and four first contacts 35
held on the firsthousing 34. The first housing 34 is made of an
insulating material to have nonconductivity, whereas the first
contacts 35 are made of a conductive material to have con-
ductivity.

[0089] The firsthousing 34 has two substrate insertion slots
34a into which two substrate protrusions 26a are inserted, a
pair of insertion guide parts 345 for leading the first connector
24 to be mated with the second connector 32, a chassis abut-
ment surface 34c that abuts the chassis 3 when the first con-
nector 24 is inserted in the chassis hole portion 34, a pair of
chassis engagement hooks 344 having spring characteristics
for binding or fixing the first connector 24 to the chassis 3, and
a connector abutment surface 34e that abuts the substrate 31
when the first connector 24 is mated with the second connec-
tor 32. The chassis engagement hooks 34d serve as a chassis
engagement portion in cooperation with the chassis abutment
surface 34c. Each of the insertion guide parts 345 has a
chamfered end to facilitate the insertion and guide.

[0090] AsshowninFIG.12,eachofthe first contacts 35 has
two press-fit parts 35a and 355 press-fitted in the first housing
34. The press-fit part 35a, which is located in the middle of the
first contact 35, will be referred to as an engagement portion
engaging with the first housing 34. The first contact 35 has a
spring part 35¢ located at one side of the engagement portion
35a and a connector contact part 354 located at the other side
of the engagement portion 35a. The connector contact part
35d is in the form of a flat plate extending linearly. The spring
part 35¢ includes a substrate contact part 35¢ that is brought
into contact with the corresponding one of the contact por-
tions 26¢ provided on the substrate protrusion 26a of the
light-emitting element substrate 26. The spring part 35¢ also
includes an urge prevention part 35f engaging with the first
housing 34 for preventing an urge of the spring part 35¢ or for
suppressing free movement thereof. The substrate contact
part 35¢ is arranged within the substrate insertion slot 34a.
[0091] The second connector 32 will be described below
with reference to FIGS. 13A to 15 as well as FIGS. 1to 9.
[0092] The second connector 32 includes a second housing
37, four second contacts 38 held on the second housing 37,
and a pair of hold-down parts 39 fixed on the second housing
37. The second housing 37 is made of an insulating material
to have nonconductivity, whereas the second contacts 38 are
made of a conductive material to have conductivity.

[0093] The second housing 37 has a mating recess portion
37a for receiving a portion of the first connector 24 that
projects rearward through the chassis 3. The second housing
37 also has a pair of wide guide receiver parts 3756 formed on
opposite sides of the mating recess portion 37a for receiving
the pair of the insertion guide parts 345 of the first housing 34.
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Each of the mating recess portions 37a has a chamfered
portion around its inlet to facilitate the insertion and guide.
[0094] Asshownin FIG. 14, each of the second contacts 38
has two press-fit parts or engagement portions 38a press-
fitted in and engaged with the second housing 37, a spring part
3856 located at one side of the engagement portion 38a, and a
terminal part 38¢ located at the other side of the engagement
portion 38a. The terminal part 38¢ is soldered in a through
hole (not shown) formed in the power supply substrate 31 and
connected to the power supply substrate 31. The spring part
38b extends so as to meander and includes a connector con-
tact part 384 and an urge prevention part 38e. The connector
contact part 384 is brought into contact with the connector
contact part 35d of the first contact 35. The urge prevention
part 38¢ engages with the second housing 37 for preventing
an urge of the spring part 384 or for suppressing free move-
ment thereof.

[0095] Thehold-down parts 39 are produced by punching a
metal plate. As shown in FIG. 15, each of the hold-down parts
39 includes a press-fit part 39a press-fitted in the second
housing 37, a lift prevention part 395 for preventing lifting of
the second connector 32 from the power supply substrate 31,
and a substrate solder part 39¢ soldered in a through hole (not
shown) formed in the power supply substrate 31 and fixed to
the power supply substrate 31.

[0096] Connection between the first connector 24 and the
second connector 32 will be described with reference to
FIGS. 16 to 18.

[0097] As shown in FIG. 16, the first connector 24 is posi-
tioned with respect to the second connector 32. Then the first
connector 24 is mated with or fitted to the second connector
32 as in a first form illustrated in FIG. 17 or in a second form
illustrated in FIG. 18. A space t1 between the chassis 3 and the
power supply substrate 31 in FIG. 17 is smaller than a space
12 between the chassis 3 and the power supply substrate 31 in
FIG. 18. In either case, however, a desired electric connection
can be established between the first connector 24 and the
second connector 32. Specifically, since the connector con-
tact parts 354 of the first connector 24 have a long effective
contact length, the backlight assembly 1 can cope with posi-
tional variations of the chassis 3 and the power supply sub-
strate 31 by varying contact points of the first connector 24
and the second connector 32.

[0098] Furthermore, the aforementioned structure needs no
rubber plug or harness. Additionally, the aforementioned
structure does not require a process of passing a harness
through a hole of the chassis 3 and connect the harness to a
front substrate and a rear substrate (the light-emitting element
substrates and the power supply substrate) when the backlight
assembly 1 is assembled. Therefore, a man-hour can be
reduced. Accordingly, the manufacturing cost can be reduced.
Moreover, since the above structure does not require a process
of passing a harness through a hole of the chassis and con-
necting the harness to the front substrate and the rear sub-
strate, respectively, the structure is suitable for a structure in
which components are assembled by stacking. Therefore, the
workability for assembly is improved. The manufacturing
cost of the backlight assembly 1 and the backlight unit 200
can also be reduced.

[0099] Next, a backlight assembly according to a second
embodiment of the present invention and a method of manu-
facturing the backlight assembly will be described below with
reference to FIGS. 19 to 30. Portions similar in function to the
components of FIGS. 1 to 18 may be denoted by the same
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reference numbers even if they are different in structure from
the components of FIGS. 1 to 18. The explanation of those
portions may be omitted from the following description.

[0100] In the backlight assembly according to the first
embodiment described with reference to FIGS. 2 to 9, the
second connector 32 is mounted on the power supply sub-
strate 31. Nevertheless, the second connector 32 may electri-
cally be connected to the power supply substrate 31 via a
flexible harness.

[0101] Furthermore, as shown in FIG. 19, a third connector
42 may be connected to an end opposite to the second con-
nector 32 of the harness 41. The third connector 42 may be
mated with and connected to a fourth connector 43 mounted
on and connected to the power supply substrate 31. Thus, the
second connector 32 may electrically be connected to the
power supply substrate 31 via the harness 41, the third con-
nector 42, and the fourth connector 43. In this case, a combi-
nation of the harness 41, the second connector 32, and the
third connector 42 may be called a harness connector.

[0102] With the structure in which the second connector 32
is connected to the power supply substrate 31 via the flexible
harness 41, the second connector 32 is mechanically sepa-
rated from the power supply substrate 31. In this state, the
position of the second connector 32 can be varied with respect
to the power supply substrate 31 fixed to the chassis 3. There-
fore, the positioning of the second connector 32 with respect
to the first connector 24 fixed to the chassis 3 is facilitated.

[0103] Assembly of components on the chassis 3 in a varia-
tion of the backlight assembly 1 will be described with refer-
ence to FIGS. 20 to 25.

[0104] First, in FIG. 20, the first connector 24 is inserted
into the chassis hole portion 3d of the chassis 3 from the front
face of the chassis 3. At that time, a flange 34/ formed at the
periphery of the first housing 34 of the first connector 24 abuts
the base plate portion 3a of the chassis 3, so that the first
connector 24 engages with the chassis 3 as shown in FIG. 21.

[0105] In FIG. 21, the light-emitting part 28 in which the
heat sink member 27 has been attached to the light-emitting
element substrates 26 having a large number of light-emitting
elements 25 is arranged on the front face of the chassis 3 on
which the first connector 24 has been provided. At that time,
the two substrate protrusions 26a are inserted into the two
substrate insertion slots 34a of the first connector 24 as shown
in FIG. 22.

[0106] Inthe state shown in FIG. 22, the heat sink member
27 is screwed on the chassis 3. Thus, a large number of
light-emitting elements 25, to which a current can be supplied
via the first connector 24, are arranged and fixed near one
edge of the chassis 3 along the edge at the front side of the
backlight assembly 1 shown in FIG. 1. The flange 34/ is
sandwiched between the base plate portion 3a and the heat
sink member 27, so that the first connector 24 is fixed.

[0107] Referring to FIG. 23, part of the first connector 24
projects from the rear face of the chassis 3. That part of the
first connector 24 has two connector insertion slots 34g
formed therein. Meanwhile, the second connector 32 is elec-
trically connected to one end of the harness 41. The other end
ofthe harness 41 is electrically connected to the power supply
substrate 31, which is arranged in parallel on the rear face of
the chassis 3 and fixed to the chassis 3 by screws. The second
connector 32 is fitted into the connector insertion slots 34g of
the first connector 24 as shown in FIG. 24. Thus, electric
power can be supplied from the power supply substrate 31 to
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the light-emitting element substrates 26 via the harness 41,
the second connector 32, and the first connector 24.

[0108] FIG. 25 illustrates the relationship between the first
connector 24 and the second connector 32 shown in FI1G. 24.
In FIG. 25, the second connector 32 has movable levers 32a
with locking hooks 325 formed on ends of the movable levers
32a. The locking hooks 3256 engage with locking parts 34/ of
the first connector 24 so as to lock a mating state of the first
connector 24 and the second connector 32. When external
forces F are applied to the other ends of the levers 324, the
locking hooks 324 are disengaged from the locking parts 34/.
Thus, the first connector 24 and the second connector 32 can
be unlocked with ease.

[0109] Supplementary explanation of the first connector 24
in the backlight assembly according to the second embodi-
ment will be provided with reference to FIGS. 26A to 30 as
well as FIG. 19. Portions similar to those of the first connector
shown in FIGS. 10A to 12 are denoted by the same reference
numerals, and the explanation thereof is omitted herein.
[0110] Referring to FIG. 27 as well as FIGS. 26A to 26E,
the first housing 34 of the first connector 24 has an elastic part
34k formed on an end opposite to the locking parts 342 ata
position corresponding to a discontinuous part 34j of the
flange 34f. As shown in FIG. 28, the elastic part 34% binds or
fixes the first connector 24 with respect to the chassis 3 in
cooperation with the flange 34/, In other words, a combina-
tion of the flange 34f and the elastic part 34k serves as a
chassis engagement portion.

[0111] Referring to FIG. 29 as well as FIGS. 26A to 26E,
there can clearly be seen the relationship between the first
housing 34 and the first contacts 35 incorporated in the first
housing 34.

[0112] The first housing 34 has four contact receiver holes
44 in which the first contacts 35, which is formed of a thin
plate of a conductor, are press-fitted. Each of the contact
receiver holes 44 is in the form of a narrow slit similar to the
first contacts 35 and partially includes a broadened portion
44a. The broadened portions 44a facilitate formation of the
contact receiver holes 44 at the time of plastic molding of the
first housing 34.

[0113] Furthermore, the first housing 34 has a cutout por-
tion 45 formed on the right end thereof in FIG. 29. The cutout
portion 45 allows the first contacts 35 to be pushed. The first
housing 34 has ahole 46 formed on the left end thereof in FIG.
29. The hole 46 permits inspection or confirmation of the first
contacts 35.

[0114] Each of the first contacts 35 includes a fixed part
(engagement portion) 51 press-fitted and fixed to the first
housing 34, a pin part (contact portion) 52 projecting toward
one side of the first contact 35 from the fixed part 51, a spring
part 53 meandering and extending toward the other side of the
first contact 35 from the fixed part 51, an abutment part 55
formed integrally with the spring part 53 at an extended end of
the spring part 53, and a movable part 57 extending from the
abutment part 55. A preload is applied to the abutment part 55
by the spring part 53 so that the abutment part 55 abuts an
abutment surface 54 of the first housing 34. The movable part
57 is inserted in a guide hole 56 of the first housing 34. The
abutment part 55 has rounded edges 58 having an arc cross-
section. Furthermore, the movable part 57 includes a contact
point 61, a slope portion 62, and a straight portion 63. The
aforementioned second connector 32 is electrically con-
nected to the pin part 52. A combination of the spring part 53,
the abutment part 55, the movable part 57, the rounded edges



US 2011/0317089 Al

58, the contact point 61, the slope portion 62, and the straight
portion 63 serves as a spring portion.

[0115] With regard to the second contact 38 shown in FIG.
19, portions similar in function to those of the second contact
of FIG. 14 are denoted by the same reference numbers. The
explanation of those portions is omitted herein.

[0116] Asshown in FIG. 30, when the substrate protrusions
26a of the light-emitting element substrates 26 are inserted in
the substrate insertion slots 34a of the first housing 34, the
slope portion 62 is pushed by the substrate protrusion 264 so
as to move the movable part 57 back against the spring part
53. Then the contact point 61 is brought into contact with the
contact portion 26¢ of the substrate protrusion 26a.

[0117] The firstcontact 35 is designed such that at least part
of'the straight portion 63 is inserted in the guide hole 56 even
if the movable part 57 is moved back. Thus, buckling defor-
mation of the spring part 53 can be inhibited while inclination
of the slope portion 62 is prevented.

[0118] Furthermore, since the abutment part 55 has
rounded edges 58, it is possible to prevent an operational
defect that would caused by the edges of the abutment part 55
engaging with an inner wall of the contact receiver hole 44 if
the straight portion 63 were slightly inclined.

[0119] Moreover, the height h of the first connector 24 can
be made relatively small. Therefore, the entire dimension of
the backlight assembly and the display apparatus using the
backlight assembly can readily be reduced.

[0120] Various modifications including the following
examples can be applied to the first and second embodiments.
[0121] The light-emitting element substrates 26 are illus-
trated as being provided on only one side of the chassis 3.
However, the present invention is not limited to the case in
which the light-emitting element substrates 26 are provided
on only one side of the chassis 3. The light-emitting element
substrates 26 may be provided on a plurality of sides of the
chassis 3.

[0122] The chassis abutment surface 34¢ of the first hous-
ing 34 is positioned with respect to the chassis 3 by the chassis
engagement hooks 34d provided on the first housing 34.
However, the chassis abutment surface 34¢ may be positioned
by the light-emitting element substrates 26 fixed to the chassis
3.Insuch acase, the first housing 34 can be bound without the
chassis engagement hooks 34d of the first housing 34. In
either case, the chassis abutment surface 34c¢ serves as a
chassis engagement portion that engages with the chassis 3.
[0123] The first housing 34 may not bound or fixed to the
chassis 3 and may be bound or fixed to another member, such
as a radiator plate (heat sink).

[0124] This inventionis not limited to the above-mentioned
embodiment and part or the whole thereof can also be
described as the following supplementary notes but is not
limited thereto.

[0125] (Supplementary Note 1)

[0126] A backlight assembly 1 comprising:

[0127] a chassis 3 which has a front face and a rear face;
[0128] a light-emitting element substrate 26 which is
arranged on the front face of the chassis and mounts a light-
emitting element 25;

[0129] apowersupply substrate 31 whichis arranged on the
rear face of the chassis for supplying electric power to the
light-emitting element substrate;

[0130] a first connector 24 which is held on the chassis and
connected to the light-emitting element substrate; and
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[0131] a second connector 32 which is connected to the
power supply substrate and to the first connector,

[0132] whereby the electric power is supplied from the
power supply substrate to the light-emitting element substrate
via the first connector and the second connector.

[0133] (Supplementary Note 2)

[0134] The backlight assembly according to supplemen-
tary note 1, wherein the second connector is mounted on and
connected to the power supply substrate.

[0135] (Supplementary Note 3)

[0136] The backlight assembly according to supplemen-
tary note 1, further comprising a harness 41 which is con-
nected between the second connector and the power supply
substrate, wherein the second connector is mechanically
separated from the power supply substrate.

[0137] (Supplementary Note 4)

[0138] The backlight assembly according to any one of
supplementary notes 1 to 3, wherein the first connector
includes:

[0139] a first housing 34 which has nonconductivity and
penetrates the chassis; and

[0140] a first contact 35 which has conductivity and is held
on the first housing.

[0141] (Supplementary Note 5)

[0142] The backlight assembly according to supplemen-
tary note 4, wherein the first housing includes:

[0143] an insertion slot 34a in which the light-emitting
element substrate is inserted; and

[0144] a chassis engagement portion 344 which engages
with the chassis.

[0145] (Supplementary Note 6)

[0146] The backlight assembly according to supplemen-
tary note 4, wherein the first contact includes:

[0147] an engagement portion 35a which engages with the
first housing;
[0148] aspring portion35¢ whichis provided on one side of

the engagement portion and brought into contact with the
light-emitting element substrate; and

[0149] a contact portion 354 which is provided on an oppo-
site side of the engagement portion and brought into contact
with the second connector.

[0150] (Supplementary Note 7)

[0151] The backlight assembly according to any one of
supplementary notes 1 to 6, wherein the second connector
includes:

[0152] a second housing 37 which has noncoductivity;
[0153] a second contact 38 which has conductivity and is
held on the second housing; and

[0154] a hold-down part 39 which is fixed on the second
housing,
[0155] wherein the hold-down part is soldered and fixed to

the power supply substrate.

[0156] (Supplementary Note 8)

[0157] The backlight assembly according to supplemen-
tary note 7, wherein the second contact includes:

[0158] an engagement portion 38a which engages with the
second housing, and

[0159] a spring portion 385 for contacting the first contact.
[0160] (Supplementary Note 9)

[0161] A backlight unit 200 comprising:

[0162] the backlight assembly according to any one of

supplementary notes 1 to 8; and
[0163] an optical system which is arranged in front of the
chassis.
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[0164] (Supplementary Note 10)

[0165] The backlight unit according to supplementary note
9, wherein the optical system includes a reflective sheet 5, a
light guide plate 7, a diffusive sheet 9, a prism sheet 11, and a
condensing sheet 13 stacked in front of the chassis in order
named.

[0166] (Supplementary Note 11)

[0167] A liquid crystal display apparatus 100 comprising:
[0168] the backlight unit according to supplementary note
9 or 10; and

[0169] a liquid crystal display portion 300,

[0170] wherein the optical system is arranged between the
backlight assembly and the liquid crystal display portion.
[0171] (Supplementary Note 12)

[0172] The liquid crystal display apparatus according to
supplementary note 11, further comprising a frame 15 which
mounts the backlight unit and the liquid crystal display por-
tion.

[0173] While the invention has been particularly shown and
described with reference to exemplary embodiments thereof,
the invention is not limited to these embodiments. It will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present invention as
defined by the claims.

What is claimed is:

1. A backlight assembly comprising:

a chassis which has a front face and a rear face;

a light-emitting element substrate which is arranged on the
front face of the chassis and mounts a light-emitting
element;

apower supply substrate which is arranged on the rear face
of the chassis for supplying electric power to the light-
emitting element substrate;

afirst connector which is held on the chassis and connected
to the light-emitting element substrate; and

a second connector which is connected to the power supply
substrate and to the first connector,

whereby the electric power is supplied from the power
supply substrate to the light-emitting element substrate
via the first connector and the second connector.

2. The backlight assembly according to claim 1, wherein
the second connector is mounted on and electrically con-
nected to the power supply substrate.

3. The backlight assembly according to claim 1, further
comprising a harness which is electrically connected between
the second connector and the power supply substrate, wherein
the second connector is mechanically separated from the
power supply substrate.

4. The backlight assembly according to claim 1, wherein
the first connector includes:
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a first housing which has nonconductivity and penetrates
the chassis; and

a first contact which has conductivity and is held on the first
housing.

5. The backlight assembly according to claim 4, wherein

the first housing includes:

an insertion slot in which the light-emitting element sub-
strate is inserted; and

a chassis engagement portion which engages with the chas-
sis.

6. The backlight assembly according to claim 4, wherein

the first contact includes:

an engagement portion which engages with the first hous-
mg;

a spring portion which is provided on one side of the
engagement portion and brought into contact with the
light-emitting element substrate; and

a contact portion which is provided on an opposite side of
the engagement portion and brought into contact with
the second connector.

7. The backlight assembly according to claim 1, wherein

the second connector includes:

a second housing which has noncoductivity;

a second contact which has conductivity and is held on the
second housing; and

a hold-down part which is fixed on the second housing,

wherein the hold-down part is soldered and fixed to the
power supply substrate.

8. The backlight assembly according to claim 7, wherein

the second contact includes:

an engagement portion which engages with the second
housing, and

a spring portion for contacting the first contact.

9. A backlight unit comprising:

the backlight assembly according to claim 1; and

an optical system which is arranged in front of the chassis.

10. The backlight unit according to claim 9, wherein the

optical system includes a reflective sheet, a light guide plate,
a diffusive sheet, a prism sheet, and a condensing sheet
stacked in front of the chassis in order named.

11. A liquid crystal display apparatus comprising:

the backlight unit according to claim 9; and

a liquid crystal display portion,

wherein the optical system is arranged between the back-
light assembly and the liquid crystal display portion.

12. The liquid crystal display apparatus according to claim

11, further comprising a frame which mounts the backlight
unit and the liquid crystal display portion.
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