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LUMINOUS KEYBOARD AND ILLUMINANT
BOARD THEREOF

[0001] This application claims the benefit of Taiwan appli-
cation Serial No. 111113486, filed Apr. 8, 2022 and Taiwan
application Serial No. 112109776, filed Mar. 16, 2023, the
subject matters of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The invention relates in general to a keyboard and
a circuit board thereof, and more particularly to a luminous
keyboard and an illuminant board thereof.

Description of the Related Art

[0003] As modern people are demanding higher and
higher standards of electronic devices, the electronic devices
not only need to meet basic functions but also need to
provide other added values, such as comforts and aesthetics.
For instance, when operating the keyboard, the user would
not be contented with the basic typing function only. Instead,
the user also expects some other added values of the
keyboard. For instance, it would be even better if the
keyboard can be equipped with a luminous function so that
the user can operate the keyboard even in poor lighting
conditions. Therefore, it has become a prominent task for the
industries to provide a luminous keyboard that better suits
the user’s needs.

SUMMARY OF THE INVENTION

[0004] The present invention is directed to a luminous
keyboard and an illuminant board thereof, wherein the
luminous keyboard and the illuminant board thereof have
excellent lighting effects.

[0005] According to one embodiment of the present inven-
tion, an illuminant board is provided. The illuminant board
includes a substrate, a circuit layer, a light guide plate, a
plurality of microstructures and at least one illuminant. The
substrate defines at least one key projection. The circuit
layer is disposed on the substrate. The circuit layer includes
at least one high-potential main conductive wire and at least
one low-potential main conductive wire. The light guide
plate is disposed opposite to the circuit layer. The micro-
structures are located between the light guide plate and the
substrate. The illuminant is coupled to the circuit layer. The
illuminant provides a luminous light inletting into the light
guide plate, and a path of the luminous light is guided by the
microstructures. The at least one high-potential main con-
ductive wire and/or the at least one low-potential main
conductive wire extend and pass through the at least one key
projection. Orthographic projections of the microstructures
are located between the at least one high-potential main
conductive wire and the at least one low-potential main
conductive wire.

[0006] According to one embodiment of the present inven-
tion, a luminous keyboard is provided. The luminous key-
board includes a bottom plate, a plurality of keycaps and an
illuminant board. The bottom plate has at least one light
hole. The keycaps are located above the bottom plate and
move towards or away from the bottom plate when being
pressed or released by an external force. The illuminant
board is disposed opposite to the bottom plate. The illumi-
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nant board includes a substrate, a circuit layer, a light guide
plate, a plurality of microstructures and at least one illumi-
nant. The substrate defines at least one key projection. The
circuit layer is disposed on the substrate. The circuit layer
includes at least one high-potential main conductive wire
and at least one low-potential main conductive wire. The
light guide plate is disposed opposite to the circuit layer. The
microstructures are located between the light guide plate and
the substrate. The illuminant is coupled to the circuit layer.
The illuminant provides a luminous light inletting into the
light guide plate, and a path of the luminous light is guided
by the microstructures. The at least one high-potential main
conductive wire and/or the at least one low-potential main
conductive wire extend and pass through the at least one key
projection. An orthographic projection of the at least one
light hole on the bottom plate does not overlap the at least
one high-potential main conductive wire or at least one
low-potential main conductive wire passing through the at
least one key projection.

[0007] According to one embodiment of the present inven-
tion, another illuminant board is provided. The illuminant
board includes a light-shielding layer, a substrate, a circuit
layer, a light guide plate, a plurality of microstructures and
at least one illuminant. The light-shielding layer has a
light-transmissive part. The substrate defines at least one key
projection. The circuit layer is disposed on the substrate. The
circuit layer includes at least one high-potential main con-
ductive wire and at least one low-potential main conductive
wire. The light guide plate is disposed opposite to the circuit
layer. The microstructures are located between the light
guide plate and the substrate. The illuminant is coupled to
the circuit layer. The illuminant provides a luminous light
inletting into the light guide plate, and a path of the luminous
light is guided by the microstructures. The at least one
high-potential main conductive wire and/or the at least one
low-potential main conductive wire extend and pass through
the at least one key projection. An orthographic projection of
the at least one light-transmissive part of the light-shielding
layer is located between the at least one high-potential main
conductive wire and the at least one low-potential main
conductive wire.

[0008] According to one embodiment of the present inven-
tion, an alternate illuminant board is provided. The illumi-
nant board includes a substrate, a circuit layer, at least one
illuminant and a plurality of microstructures. The substrate
defines at least one key projection. The circuit layer is
disposed on the substrate. The circuit layer includes at least
one high-potential main conductive wire and at least one
low-potential main conductive wire. The illuminant is
coupled to the circuit layer. The illuminant provides a
luminous light. The microstructures are located on the
substrate. Orthographic projections of the microstructures at
least partially surround the illuminant. The at least one
high-potential main conductive wire and/or the at least one
low-potential main conductive wire extend and pass through
the at least one key projection. The orthographic projections
of the microstructures are located between the at least one
high-potential main conductive wire and the at least one
low-potential main conductive wire.

[0009] According to one embodiment of the present inven-
tion, another alternate illuminant board is provided. The
illuminant board includes a substrate, a circuit layer, a light
guide plate, a plurality of microstructures and at least one
illuminant. The substrate defines at least one key projection.
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The circuit layer is disposed on the substrate. The circuit
layer includes at least one high-potential main conductive
wire and at least one low-potential main conductive wire.
The light guide plate is disposed opposite to the circuit layer.
The light guide plate has a light guide plate hole. The
microstructures are located between the light guide plate and
the substrate. The illuminant is coupled to the circuit layer.
The at least one illuminant is located in the light guide plate
hole and provides a luminous light inletting into the light
guide plate, and a path of the luminous light is guided by the
microstructures. The at least one high-potential main con-
ductive wire and/or the at least one low-potential main
conductive wire extend and pass through the at least one key
projection. An orthographic projection of the light guide
plate hole is located between the at least one high-potential
main conductive wire and the at least one low-potential main
conductive wire.

[0010] According to one embodiment of the present inven-
tion, another alternate illuminant board is provided. The
illuminant board includes a substrate, a circuit layer, a
plurality of microstructures and at least one illuminant. The
substrate defines at least one key projection. The circuit
layer is disposed on the substrate. The circuit layer includes
at least one high-potential main conductive wire and at least
one low-potential main conductive wire. The microstruc-
tures are located on the substrate. The illuminant is coupled
to the circuit layer. The illuminant provides a luminous light.
The at least one high-potential main conductive wire and/or
the at least one low-potential main conductive wire extend
and pass through the at least one key projection. Ortho-
graphic projections of the microstructures are located
between the at least one high-potential main conductive wire
and the at least one low-potential main conductive wire.
[0011] The above and other aspects of the invention will
become better understood with regard to the following
detailed description of the preferred but non-limiting
embodiment (s). The following description is made with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a top view of a keycap of a luminous
keyboard according to an embodiment of the present inven-
tion;

[0013] FIG. 2 is a cross-sectional view along a cross-
sectional line A-A in.

[0014] FIG. 1 according to an embodiment of the present
invention;
[0015] FIG. 3 is a cross-sectional view along a cross-

sectional line A-A in FIG. 1 according to another embodi-
ment of the present invention;

[0016] FIG. 4 is a schematic diagram of a circuit layer of
an illuminant board according to an embodiment of the
present invention; and

[0017] FIG. 5 is a top view of a keycap of a luminous
keyboard according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0018] Detailed descriptions of the invention are disclosed
below with a number of embodiments. However, the dis-
closed embodiments are for explanatory and exemplary
purposes only, not for limiting the scope of protection of the
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invention. It can be understood that in terms of structure,
some elements can be added, removed, integrated and/or
adjusted as long as the spirit of the invention is not breached.
Moreover, elements described in singular form can be
adapted to plural form. For the accompanying drawings to
be illustrated more clearly, elements of the accompanying
drawings may not reflect actual sizes scales, and some
elements and/or element designations. It can be expected
that wherever conditions allow, elements and their charac-
teristics disclosed in one embodiment can be incorporated in
another embodiment regardless of whether relevant descrip-
tions are provided or not.

[0019] FIG. 1is atop view of a keycap KC of a luminous
keyboard 10 according to an embodiment of the present
invention. FIG. 2 is a cross-sectional view along a cross-
sectional line A-A in FIG. 1 according to an embodiment
10A of the present invention with a top light illuminant
board 100A.

[0020] Referring to both FIGS. 1 and 2, the luminous
keyboard 10 includes a bottom plate SUP, a plurality of
keycaps KC and an illuminant board 100A. The bottom plate
SUP and the keycaps KC are stacked above the illuminant
board 100A along the Z-axis direction. The illuminant board
100A is disposed under a plurality of keycaps KC. The
keycaps KC move towards or away from the illuminant
board 100A when being pressed or released by an external
force. The illuminant board 100A, the bottom plate SUP and
the keycaps KC together form a luminous keyboard 10. It
can be understood that the luminous keyboard can further
include other elements. For instance, a transparent thin-film
circuit board can be disposed above or under the bottom
plate SUP. The thin-film circuit board has a plurality of
switches corresponding to respective keycaps KC. The
switches can be triggered to generate signals when the
corresponding keycaps KC are pressed. For the convenience
of elaboration, the thin-film circuit board is not illustrated in
the accompanying drawings.

[0021] As shown in FIG. 2, the illuminant board 100A
includes a substrate 541, a circuit layer 550, a selective light
guide plate LGP, a plurality of microstructures MS and at
least one illuminant LED. It should be understood that FIGS.
1 and 2 only exemplarily illustrate single keycap, such as the
corresponding keycap of the letter A, but the present inven-
tion is not limited thereto. The substrate 541 defines at least
one key projection OP, that is, the key projection OP
represents the projection area of the contour of the keycap
KC on the illuminant board 100A (such as the projection
area along the Z-axis direction).

[0022] The substrate 541 can be any suitable substrate.
According to some embodiments, the substrate is a substrate
that can be used in a printing process. In some embodiments,
the substrate is a flexible substrate permeable or imperme-
able to the light. For instance, the substrate 541 can be
formed of polyethylene terephthalate (PET) or a flexible
printed circuit board.

[0023] As shown in FIG. 2, the circuit layer 550 is
disposed on the substrate 541. The circuit layer 550 and the
substrate 541 together form a circuit board LCB. The circuit
layer 550 includes at least one high-potential main conduc-
tive wire 552 and at least one high-potential secondary
conductive wire 553. A plurality of wires are electrically
coupled to a plurality of electrode portions of corresponding
wires. In some embodiments, the circuit layer 550 can be
formed of a material such as copper paste, nickel paste,
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silver paste, silver plating, tin plating, nickel plating, gold
plating or other suitable materials.

[0024] As shown in FIGS. 1 and 2, the circuit layer 550
can include a plurality of wires and a plurality of electrode
portions electrically coupled to corresponding wires. The
wires include the at least one high-potential main conductive
wire 552, the at least one high-potential secondary conduc-
tive wire 553. The wires can further include at least one
low-potential main conductive wire 555 and at least one
low-potential secondary conductive wire 554. The electrode
portion includes at least one pair of electrode portions E1
and E2. In the present embodiment, the diameter of the
high-potential main conductive wire 552 is greater than the
diameter of the high-potential secondary conductive wire
553, and the diameter of the low-potential main conductive
wire 555 is greater than the diameter of the low-potential
secondary conductive wire 554, but the present invention is
not limited thereto. The high-potential main conductive wire
552 is connected to the high-potential secondary conductive
wire 553, which is connected to electrode portion E1. The
high-potential main conductive wire 552, the high-potential
secondary conductive wire 553 and the electrode portion E1
are electrically connected to each other. The low-potential
main conductive wire 555 is connected to the low-potential
secondary conductive wire 554, which is connected to the
electrode portion E2. The low-potential main conductive
wire 555, the low-potential secondary conductive wire 554
and the electrode portion E2 are electrically connected to
each other. The high-potential main conductive wire 552
and/or the low-potential main conductive wire 555 extend
and pass through at least one key projection OP, such as the
two ends of the key projection OP, along the X-axis direc-
tion. In some embodiments, the high-potential main con-
ductive wire 552 and/or the low-potential main conductive
wire 555 can extend and pass through a plurality of key
projection OP along the X-axis direction. The high-potential
secondary conductive wire 553 and the low-potential sec-
ondary conductive wire 554 respectively can extend from
the high-potential main conductive wire 552 and the low-
potential main conductive wire 555 along the Y-axis direc-
tion to the corresponding electrode portions E1 and E2 along
the X-axis direction.

[0025] As shown in FIGS. 1 and 2, the light guide plate
LGP is disposed opposite to the circuit layer 550. The light
guide plate LGP can have a light guide plate hole LGPH.
The illuminant LED can be located in the light guide plate
hole LGPH. A plurality of microstructures MS are located
between the light guide plate LGP and the substrate 541. The
illuminant LED is coupled to the circuit layer 550. Specifi-
cally, the illuminant LED can be coupled to at least one pair
of electrode portions (such as electrode portions E1 and E2)
within the range of the key projection OP. The high-potential
secondary conductive wire 553 is electrically connected
between the high-potential main conductive wire 552 and
the illuminant LED; the low-potential secondary conductive
wire 554 is electrically connected between the low-potential
main conductive wire 555 and the illuminant LED. The
illuminant LED provides a luminous light. Specifically, the
illuminant LED can provide a luminous light inletting into
the light guide plate LGP, and the path of the luminous light
is guided by the microstructures MS. In the present embodi-
ment, the light guide plate LGP is disposed above the circuit
layer 550 (that is, the light guide plate LGP is disposed on
one side of the circuit layer 550 closer to the keycap KC);
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the illuminant LED at least emits a light in an upward
direction (for instance, the light outputting surface of the
illuminant LED can face upward), but the present invention
is not limited thereto. The microstructures MS can be a
plurality of scattering dots made of highly reflective inks
(such as white paint) or a plurality of concave-convex
optical micro-dot structures formed on the bottom surface of
the light guide plate LGP.

[0026] Asshown in FIG. 1, the orthographic projections of
the microstructures MS are located between the high-poten-
tial main conductive wire 552 and the low-potential main
conductive wire 555. In other words, the orthographic
projections of the microstructures MS do not overlap the
high-potential main conductive wire 552 and the low-po-
tential main conductive wire 555. Thus, the luminous light
guided by the microstructures MS will not be shielded by the
high-potential main conductive wire 552 or the low-poten-
tial main conductive wire 555. In comparison to a compari-
son example where the orthographic projections of the
microstructures of the illuminant board overlap the high-
potential main conductive wire or the low-potential main
conductive wire passing through at least one key projection,
the orthographic projections of the microstructures MS of
the illuminant board 10 of the present invention do not
overlap the high-potential main conductive wire 552 or the
low-potential main conductive wire 555 passing through at
least one key projection OP, so that the luminous light will
not be shielded by the high-potential main conductive wire
552 or the low-potential main conductive wire 555, the
lighting efficiency can be increased and a better optical effect
can be achieved.

[0027] In some embodiments, the orthographic projec-
tions of the microstructures MS at least partially surround
the illuminant LED. In some embodiments, a first over-
lapped area and a first non-overlapped area are formed
between the orthographic projections of the microstructures
MS and the orthographic projection of the high-potential
secondary conductive wire 553, and the first non-overlapped
area is greater than the first overlapped area; a second
overlapped area and a second non-overlapped area are
formed between the orthographic projections of the micro-
structures MS and the orthographic projection of the low-
potential secondary conductive wire 554, and the second
non-overlapped area is greater than the second overlapped
area. That is, to avoid the luminous light being shielded by
the high-potential secondary conductive wire 553 or the
low-potential secondary conductive wire 554, the high-
potential secondary conductive wire 553 or the low-potential
secondary conductive wire 554 would better not overlap the
orthographic projections of the microstructures MS, so that
a better optical effect can be achieved.

[0028] As shown in FIGS. 1 and 2, the bottom plate SUP
has at least one light hole SUPH, keycaps KC located above
the bottom plate SUP, wherein, the orthographic projection
of the light hole SUPH on one part of the bottom plate SUP
overlaps the high-potential main conductive wire 552 or the
low-potential main conductive wire 555 passing through the
key projection OP, and the orthographic projection of the
light hole SUPH on the other part of the bottom plate SUP
does not overlap the high-potential main conductive wire
552 or the low-potential main conductive wire 555 passing
through the key projection OP. In some embodiments, the
area of the orthographic projection of the light hole SUPH
not overlapping the high-potential main conductive wire 552
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or the low-potential main conductive wire 555 is greater
than the area of the orthographic projection of the light hole
SUPH overlapping the high-potential main conductive wire
552 or the low-potential main conductive wire 555. That is,
the area of the orthographic projection on the bottom plate
SUP overlapping the high-potential main conductive wire
552 or the low-potential main conductive wire 555 is
increased, and the area of the orthographic projection of the
light hole SUPH overlapping the high-potential main con-
ductive wire 552 or the low-potential main conductive wire
555 is reduced, so that the high-potential main conductive
wire 552 or the low-potential main conductive wire 555 is
less likely to shield the light. In some embodiments, the
orthographic projection of the light hole SUPH on the
bottom plate SUP does not overlap the high-potential main
conductive wire 552 or the low-potential main conductive
wire 555 passing through the key projection OP, so that a
better optical effect can be achieved.

[0029] As shown in FIG. 2, the illuminant board 100A
further includes a light-shielding layer ML and a protection
layer PL, wherein the light-shielding layer ML and the
protection layer PL are disposed on the same side of the light
guide plate LGP, such as the upper side of the light guide
plate LGP (that is, the side closer to the bottom plate SUP
and the keycap KC). In the present embodiment, the light-
shielding layer ML can be located above the light guide plate
LGP, that is, the surface of the protection layer PL. Besides,
the light-shielding layer ML has a light-transmissive part
MLH. The keycap KC can be located above the light-
shielding layer. In some embodiments, the orthographic
projection of the light-transmissive part MLLH of the light-
shielding layer ML is located between the high-potential
main conductive wire 552 and the low-potential main con-
ductive wire 555. In other words, the orthographic projec-
tion of the light-transmissive part MLH does not overlap at
least one high-potential main conductive wire 552 and at
least one low-potential main conductive wire 555 passing
through at least one key projection OP, so that the high-
potential main conductive wire 552 or the low-potential
main conductive wire 555 is less likely to shield the light. In
some embodiments, one part of the orthographic projection
of the light-transmissive part MLH of the light-shielding
layer ML overlaps at least one high-potential main conduc-
tive wire 552 or at least one low-potential main conductive
wire 555 passing through at least one key projection OP, and
the other part of the orthographic projection of the light-
transmissive part MLH of the light-shielding layer ML does
not overlap at least one high-potential main conductive wire
552 or at least one low-potential main conductive wire 555
passing through at least one key projection OP. In some
embodiments, the orthographic projection of the light-trans-
missive part MLH of the light-shielding layer ML overlaps
one of at least one high-potential main conductive wire 552
and at least one low-potential main conductive wire 555
passing through at least one key projection OP; the ortho-
graphic projection of the light-transmissive part MLH of the
light-shielding layer ML does not overlap the other one of at
least one high-potential main conductive wire 552 and at
least one low-potential main conductive wire 555 passing
through at least one key projection OP. The protection layer
PL can be formed of PET, UV paste or similar material.
Depending on actual needs, the reflective layer RL and the
light-shielding layer ML can be disposed on the inner or
outer surface of the protection layer PL. The reflective layer
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RL and the light-shielding layer ML according to each
embodiment of the present invention can be independent
sheets with high reflectivity or low transmittance. However,
the reflective layer RL and the light-shielding layer ML can
also be sheets coated with high reflectivity ink (such as white
or silver ink) and opaque ink (such as black ink) and
selectively printed on the bottom surface of the bottom plate
SUP or the top or bottom surface of the protection layer PL.
or directly printed on the top or bottom surface of the light
guide plate LGP to provide reflective and shading functions.
In the present embodiment, the illuminant board 100A
further includes a light-shielding layer ML and a reflective
layer RL disposed above the light guide plate LGP. In other
embodiments, the light-shielding layer ML is disposed
above the light guide plate LGP, and the reflective layer RL
is dispensed with.

[0030] As shown in FIG. 2, the illuminant board 100A
further includes another reflective layer RL. whose ortho-
graphic projection overlaps the microstructures MS, and the
reflective layer RL is located between the microstructures
MS and the substrate 541.

[0031] FIG. 3 is a cross-sectional view along a cross-
sectional line A-A in FIG. 1 according to another embodi-
ment 10B of the present invention with a bottom light
illuminant board 100B. The stacking sequence of layers on
the illuminant board 100B is different from that on the
illuminant board 100A. Elements of the luminous keyboard
10 of embodiment 10B identical or similar to that of the
luminous keyboard 10 of embodiment 10A are denoted by
identical or similar designations, and the similarities are not
repeated.

[0032] Referring to both FIGS. 1 and 3, the luminous
keyboard 10 according to embodiment 10B includes a
bottom plate SUP, a plurality of keycaps KC and an illumi-
nant board 100B. The illuminant board 100B includes a
substrate 541, a circuit layer 550, a selective light guide plate
LGP, a plurality of microstructures MS and at least one
illuminant LED. As shown in FIG. 3, the circuit layer 550 is
disposed on the substrate 541; to be precisely, the circuit
layer 550 is disposed under the substrate 541 (that is, the
circuit layer 550 is disposed on one side of the substrate 541
farther away from the keycap KC). The light guide plate
LGP is disposed under the circuit layer 550. The microstruc-
tures MS are disposed under the substrate 541. The illumi-
nant LED at least emits a light in a downward direction (for
instance, the light outputting surface of the illuminant LED
can face downward). The light-shielding layer ML and the
protection layer PL are disposed on different sides of the
light guide plate LGP. For instance, the light-shielding layer
ML is disposed on one side of the light guide plate LGP
closer to the keycap KC (the top side) and is disposed on the
substrate 541. The light-shielding layer ML and the circuit
layer 550 are respectively disposed on two opposite sides of
the substrate 541. The protection layer PL is disposed on one
side of the light guide plate LGP farther away from the
keycap KC (the bottom side). As shown in FIG. 3, the
illuminant LED illuminates downward, and therefore the
protection layer PL can be formed of a reflective material.
Alternately, the reflective layer RL can be disposed on the
top or bottom surface of the transparent protection layer PL;
or the reflective layer RL and the light-shielding layer ML
can be stacked, so that the reflective layer RL is attached on
the light guide plate LGP to reflect the light directly coming
from the illuminant LED and the light indirectly coming
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from the light guide plate LGP back to the light guide plate
LGP. In the present embodiment, the illuminant board 100B
further includes a light-shielding layer ML and a reflective
layer RL disposed under the light guide plate LGP. In other
embodiments, the reflective layer RL is disposed under the
light guide plate LGP, and the light-shielding layer ML is
dispensed with.

[0033] According to some embodiments, the layers
stacked on the luminous keyboard 10 from top to down
respectively include a layer composed of plurality of key-
caps KC, a supporting structure 522, a thin-film switch layer
(not shown), a bottom plate SUP and a illuminant board
100A or 100B as shown in FIGS. 2 and 3, but the present
invention is not limited thereto. In the present embodiment,
there are 2 illuminant LEDs disposed under the keycap KC
as shown in FIG. 1. However, it should be understood that
the present invention is not limited thereto, and each keycaps
KC can have one or more than one illuminant LED disposed
thereunder.

[0034] FIG. 4 is a schematic diagram of a circuit layer 550
of an illuminant board (100A or 100B) according to an
embodiment of the present invention.

[0035] As shown in FIG. 4, a top surface of the substrate
541 has a long side 542, a first short side 543 and a second
short side 544. The first short side 543 and the second short
side 544 are opposite to each other. A cable tail 545 is
extended from the long side 542. The high-potential bus
wire 551 is extended from the cable tail 545 to the first short
side 543; the high-potential main conductive wire 552 is
connected to the high-potential bus wire 551 on the first
short side 543 and is extended from the first short side 543
in a direction parallel to the long side 542, that is, along the
X-axis direction. The high-potential secondary conductive
wire 553 is connected between the high-potential main
conductive wire 552 and the corresponding electrode portion
E1. The low-potential bus wire 556 is extended from the
cable tail 545 to the second short side 544; the low-potential
main conductive wire 555 is extended from the second short
side 544 in a direction parallel to the long side 542, that is,
along the X-axis direction. The low-potential secondary
conductive wire 554 is connected between the low-potential
main conductive wire 555 and the corresponding electrode
portion E2. The illuminant LED is disposed between a
high-potential electrode portion (such as electrode portion
E1) of the electrode portion electrically coupled to the
high-potential main conductive wire 552 and a low-potential
electrode portion (such as electrode portion E2) electrically
coupled to the low-potential main conductive wire. It can be
understood that the arrangement of the circuit layer 550 is
not limited thereto, and any arrangement would do as long
as the illuminant board (such as the illuminant board 100A
or 100B) allows. For instance, if the space of the illuminant
board (such as the illuminant board 100A or 100B) can
provide more trace flexibility, the high-potential main con-
ductive wire 552 and the low-potential main conductive wire
555 do not have to extend in a direction parallel to the long
side 542.

[0036] FIG. 5 is a top view of a keycap KC of a luminous
keyboard 10 according to another embodiment of the present
invention.

[0037] Referring to FIG. 5, the keycap KC can be a
multiple key such as the keycap KC with designation “caps
lock”. That is, the length of the keycap KC in FIG. 5 in the
X-axis direction is greater than the length of the keycap KC
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in FIG. 1 in the X-axis direction. Within the range of the key
projection OP in FIG. 5, there are 4 illuminants LED, 4
high-potential secondary conductive wires 553 connected to
the high-potential main conductive wire 552, and 4 low-
potential secondary conductive wires 554 connected to the
low-potential main conductive wire 555. Each high-poten-
tial secondary conductive wire 553 respectively is electri-
cally connected between the corresponding electrode por-
tion E1 and the illuminant LED; each low-potential
secondary conductive wire 554 respectively is electrically
connected between the corresponding electrode portion E2
and the illuminant LED.

[0038] As shown in FIG. 5, the orthographic projection of
the microstructures MS does not overlap the high-potential
main conductive wire 552, the high-potential secondary
conductive wire 553, the low-potential main conductive
wire 555 and low-potential secondary conductive wire 554.
The bottom plate SUP can have several light holes SUPH.
The orthographic projection of at least one light hole SUPH
on the bottom plate SUP does not overlap the high-potential
main conductive wire 552 and/or the low-potential main
conductive wire 555, and the orthographic projection of at
least one light hole SUPH on the bottom plate SUP does not
overlap the high-potential secondary conductive wire 553
and the low-potential secondary conductive wire 554. The
light-shielding layer ML has a light-transmissive part MLLH
permeable to light. In the present embodiment, the ortho-
graphic projection of the light-transmissive part MLH of the
light-shielding layer ML does not overlap the low-potential
main conductive wire 555; in other embodiments, the ortho-
graphic projection of the light-transmissive part MLH of the
light-shielding layer ML does not have to overlap the
high-potential main conductive wire 552. It should be under-
stood that the trace design of the high-potential main con-
ductive wire 552, the high-potential secondary conductive
wire 553, the low-potential main conductive wire 555 and
low-potential secondary conductive wire 554 is not limited
thereto, and any design would do as long as the high-
potential main conductive wire 552, the high-potential sec-
ondary conductive wire 553, the low-potential main con-
ductive wire 555 and the low-potential secondary
conductive wire 554 are disposed under the bottom plate
SUP and do not shield the light guided by the microstruc-
tures MS.

[0039] According to any of the above embodiments,
through special trace design, the wires of the circuit layer of
the luminous keyboard can avoid shielding the light guided
by the microstructures, so that lighting efficiency can be
increased and a better optical effect can be achieved.
[0040] While the invention has been described by way of
example and in terms of the preferred embodiment (s), it is
to be understood that the invention is not limited thereto. On
the contrary, it is intended to cover various modifications
and similar arrangements and procedures, and the scope of
the appended claims therefore should be accorded the broad-
est interpretation so as to encompass all such modifications
and similar arrangements and procedures.

What is claimed is:

1. An illuminant board, comprising:

a substrate defining at least one key projection;

a circuit layer disposed on the substrate, wherein the
circuit layer comprises at least one high-potential main
conductive wire and at least one low-potential main
conductive wire;
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aplurality of microstructures located on the substrate; and

at least one illuminant coupled to the circuit layer,

wherein the at least one illuminant provides a luminous
light;

wherein, the at least one high-potential main conductive

wire and/or the at least one low-potential main con-
ductive wire extend and pass through the at least one
key projection;

wherein, orthographic projections of the microstructures

are located between the at least one high-potential main
conductive wire and the at least one low-potential main
conductive wire.

2. The illuminant board according to claim 1, further
comprising:

a light guide plate disposed opposite to the circuit layer;

wherein the plurality of microstructures are located

between the light guide plate and the substrate; and
wherein the at least one illuminant provides a luminous

light inletting into the light guide plate, and a path of

the luminous light is guided by the microstructures.

3. The illuminant board according to claim 1, wherein
orthographic projections of the microstructures at least par-
tially surround the illuminant.

4. The illuminant board according to claim 1, wherein the
illuminant board is disposed under a plurality of keycaps,
which move towards or away from the illuminant board
when being pressed or released by an external force, and the
illuminant board and the keycaps together form a luminous
keyboard.

5. The illuminant board according to claim 4, further
comprising a bottom plate having at least one light hole,
wherein the keycaps are located above the bottom plate, and
an orthographic projection of the at least one light hole on
the bottom plate does not overlap the at least one high-
potential main conductive wire or at least one low-potential
main conductive wire passing through the at least one key
projection.

6. The illuminant board according to claim 1, wherein
further comprising a light-shielding layer having a light-
transmissive part, wherein an orthographic projection of the
light-transmissive part of the light-shielding layer is located
between the at least one high-potential main conductive wire
and the at least one low-potential main conductive wire.

7. The illuminant board according to claim 2, wherein
further comprising a light-shielding layer having a light-
transmissive part, wherein an orthographic projection of the
light-transmissive part of the light-shielding layer is located
between the at least one high-potential main conductive wire
and the at least one low-potential main conductive wire.

8. The illuminant board according to claim 1, further
comprising at least one high-potential secondary conductive
wire and a low-potential secondary conductive wire,
wherein the at least one high-potential secondary conductive
wire is electrically connected between the at least one
high-potential main conductive wire and the at least one
illuminant, and the at least one low-potential secondary
conductive wire is electrically connected between the at
least one low-potential main conductive wire and the at least
one illuminant,

wherein, a first overlapped area and a first non-overlapped

area are formed between the orthographic projections
of the microstructures and an orthographic projection
of the at least one high-potential secondary conductive
wire, and the first non-overlapped area is greater than
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the first overlapped area; a second overlapped area and
a second non-overlapped area are formed between the
orthographic projections of the microstructures and an
orthographic projection of the at least one low-potential
secondary conductive wire, and the second non-over-
lapped area is greater than the second overlapped area.

9. The illuminant board according to claim 2, wherein the
light guide plate is disposed above the circuit layer.

10. The illuminant board according to claim 9, wherein
the at least one illuminant at least emits a light in an upward
direction.

11. The illuminant board according to claim 9, further
comprising a reflective layer disposed between the micro-
structures and the substrate.

12. The illuminant board according to claim 9, further
comprising a light-shielding layer and a reflective layer
disposed above the light guide plate or comprising the
light-shielding layer disposed above the light guide plate but
dispensing with the reflective layer.

13. The illuminant board according to claim 2, wherein
the light guide plate is disposed under the circuit layer.

14. The illuminant board according to claim 13, wherein
the at least one illuminant at least emits a light in a
downward direction.

15. The illuminant board according to claim 13, further
comprising a light-shielding layer and a reflective layer
disposed under the light guide plate or comprising the
reflective layer disposed under the light guide plate but
dispensing with the light-shielding layer.

16. A luminous keyboard, comprising:

a bottom plate having at least one light hole;

a plurality of keycaps located above the bottom plate,
wherein the keycaps move towards or away from the
bottom plate when being pressed or released by an
external force; and

an illuminant board disposed opposite to the bottom plate,
wherein the illuminant board comprises:

a substrate defining at least one key projection;

a circuit layer disposed on the substrate, wherein the
circuit layer comprises at least one high-potential
main conductive wire and at least one low-potential
main conductive wire;

a light guide plate disposed opposite to the circuit layer;

a plurality of microstructures located between the light
guide plate and the substrate; and

at least one illuminant coupled to the circuit layer,
wherein the at least one illuminant provides a lumi-
nous light inletting into the light guide plate, and a
path of the luminous light is guided by the micro-
structures;

wherein, the at least one high-potential main conduc-
tive wire and/or the at least one low-potential main
conductive wire extend and pass through the at least
one key projection;

wherein, an orthographic projection of the at least one
light hole on the bottom plate does not overlap the at
least one high-potential main conductive wire or at
least one low-potential main conductive wire passing
through the at least one key projection.
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17. An illuminant board, comprising:

a substrate defining at least one key projection;

a circuit layer disposed on the substrate, wherein the
circuit layer comprises at least one high-potential main
conductive wire and at least one low-potential main
conductive wire;

a light guide plate disposed opposite to the circuit layer,
wherein the light guide plate has a light guide plate
hole;

a plurality of microstructures located between the light
guide plate and the substrate; and

at least one illuminant coupled to the circuit layer,
wherein the at least one illuminant is located in the light
guide plate hole and provides a luminous light inletting
into the light guide plate, and the path of the luminous
light is guided by the microstructures;

wherein, the at least one high-potential main conductive
wire and/or the at least one low-potential main con-
ductive wire extend and pass through the at least one
key projection;

wherein, an orthographic projection of the light guide
plate hole is located between the at least one high-
potential main conductive wire and the at least one
low-potential main conductive wire.

#* #* #* #* #*
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