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(54) PANEL LIGHT

(57) The present invention disclosed a flat lamp,
comprising a light guide layer, a reflective layer, a diffu-
sion layer, a buffer layer, and a backplane, the light guide
layer has two opposite faces including a back face and
a light emitting face, the reflective layer is located on the
back face of the light guide layer, the diffusion layer is
located on the light emitting face of the light guide layer ,
the buffer layer is located between the backplane and
the reflective layer, and several light guide points are
provided between the reflective layer and the light guide
layer, the flat lamp further comprises a light source and
an outer frame, with incident points of the light source
being located on a lateral side of the light guide layer, a

stacked structure composed of the backplane, the light
guide layer, the reflective layer, the buffer layer and the
diffusion layer is in the shape of a flat plate. The buffer
layer can be a plastic sucking product having the func-
tions of buffering and anti-deformation, and unilateral
light incidence of the wedge-shaped light guide layer and
buffer materials can be used. In addition, the diffusion
layer has the functions of changing color and protecting
the light guide layer against being scratched. Moreover,
with the spliced light guide layer, the invention is suitable
for large flat lamps, and has the advantages of uniform
light emission, low cost, scientific structure design and
easy implementation.
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Description

Technical Field

[0001] The present invention relates to the technical
field of lamps, and particularly relates to a flat lamp.

Background

[0002] The LED (Light Emitting Diode) technology has
been widely promoted for the advantages of power sav-
ing, high brightness, long service life, and good seismic
performance. In recent years, LED lights have become
more and more widely used in daily lighting and displays.
The more common applications, such as LED lamp pan-
els, that is, a plurality of LED lamp caps are arranged in
an array in a lampshade, and the corresponding drive
circuit is provided in the lampshade, the structure is sim-
ple and practical, but LED lamp panels are comparatively
dazzling and the uniformity of the emitted light is poor
(uniformity < 70%) because LED lamp panels use direct
type light source. Therefore, a kind of LED flat lamps
have been developed, which is square flat shape, and
the inner parts of the kind of LED flat lamps are flat shape,
the flat reflection layer, light guide layer and diffusion lay-
er are installed in a rectangular outer frame successively,
and LED lamp bars are installed in the rectangular outer
frame and at the side edge of the light guide layer, the
light is subjected to multiple reflections under the com-
bined effect of the reflective layer and the light guide layer
to improve uniformity and effectively prevent glare
through the diffusion layer.. The kind of LED flat lamps
emit light and generate heat during operation, and the
LED flat lamp is easily deformed and damaged based on
the principle of thermal expansion and cold contraction
if the generated heat cannot be released in time, which
shortens the service life.
[0003] In addition, the flat lamp in the prior art has the
following problems:

1.The diffusion plate uses the same material, such
as: PS (polystyrene) \ PMMA (polymethyl methacr-
ylate) \ PC (polycarbonate) \ PET (polyethylene
terephthalate) \ PP (poly Propylene \ PE (polyethyl-
ene), etc., but not limited to these materials, PS\PM-
MA\PC\PET has good flatness but is a hard material,
and PP/PE material is soft, deformable and not flat
enough thereof. The conventional light guide layer
is also made of the same plastic material, such as
PS \ PMMA \ PC \ PET, but not limited to these ma-
terials. In the design of the conventional flat lamp
and surface light source product, the light guide layer
and the diffusion layer are tightly attached to each
other. If the light guide layer and the diffusion layer
are made of the same material, the light-emitting sur-
face of the light guide layer gets easily damaged,
which cause the light guide layer to be scrapped.
Therefore, the diffusion layer and the light guide layer

of the flat lamp and the surface light source product
in the prior art are basically made of same material,
if PS \ PMMA \ PC \ PET materials with better flatness
and hardness are adopted, the light-emitting surface
of the light guide layer may get easily damaged ,
which cause the light guide layer to be scrapped; if
softer material like PP \ PE is adopted, the diffusion
layer gets deformed easily and has poor flatness,
and the diffusion anti-glare effect is influenced;
2. The normal service life of the conventional flat
lamp is often reduced due to the damage of the LED
lamp beads, and the main reason is that two LED
lamp bars loaded with several LED lamp beads in
the flat lamp are oppositely arranged on opposite
sides of the light guide layer, heat is generated while
the LED lamp beads emit light after the flat lamp is
turned on, and the light guide layer expands to the
periphery when heated, therefore the LED lamp
beads on the two sides of the LED lamp bars are
extruded, which causes damage of the LED lamp
beads badly, and shortens the service life of the
whole LED flat lamp;
3. The light guide layer is not suitable for large size
production due to process problems, the light guide
layer can only be spliced in the manufacturing proc-
ess of large-scale LED flat lamp, but this way of splic-
ing the light guide layer has the following defects:
there are light seams in the junction of the light guide
layer due to light leakage and unevenness, which
not only affect the aesthetic appearance of the whole
flat lamp, but also affect the uniformity of light emis-
sion, this defect affects further development of the
large-scale LED flat lamp market and become the
main reason that restrict the market domination rate
ascension.

[0004] The large-scale flat lamp also has the defects
that the light source is integrated with the lamp, if the light
source is damaged, replacement is not easy and the re-
placement cost is high. Besides, the large-scale flat lamp
also has poor light uniformity and poor utilization efficien-
cy.

Summary of the Invention

[0005] The technical problem mainly solved by the
present invention is to provide a flat lamp, the buffer layer
can be a plastic product with functions of buffer and anti-
deformation; the buffer layer can use unilateral light in-
cidence of the wedge-shaped light guide layer and buffer
materials. In addition, the diffusion layer has the functions
of changing color and protecting the light guide layer from
scratches. Moreover, the invention is suitable for large
flat lamps with the spliced light guide layer, and the flat
lamp also has the advantages of uniform light emission,
low cost, scientific structural design and ease of imple-
mentation.
[0006] In order to solve the above problems in the prior
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art, the technical solutions of the present invention are
as follows: a flat lamp includes a light guide layer, a re-
flective layer, a diffusion layer, a buffer layer and a back-
plane, the light guide layer has two opposite faces includ-
ing a back face and a light emitting face; the reflective
layer is located on the back face of the light guide layer;
the diffusion layer is located on the light emitting face of
the light guide layer; the buffer layer is located between
the backplane and the reflective layer; and several light
guide points are provided between the reflective layer
and the light guide layer.
[0007] The flat lamp also includes a light source and
an outer frame. The diffusion layer, the light guide layer,
the reflective layer, the buffer layer and the backplane
are all fixed in the outer frame; incident points of the light
source are located on a lateral side of the light guide
layer; a stacked structure composed of the backplane,
the light guide layer, the reflective layer, the buffer layer
and the diffusion layer is in the shape of a flat plate.
[0008] Further, the buffer layer is a plastic sucking buff-
er layer, which is a plastic sucking product composed of
convex parts and concave parts arranged in a row.
[0009] Further, the light guide layer is a wedge-shaped
light guide layer with a right -angled trapezoidal cross-
section; the thick side of the light guide layer is the light
incident side provided with LED light bars, and the thin
side of the light guide layer is provided with buffer mate-
rials.
[0010] Further, the thickness of the buffer layer is 0.3
- 15 mm.
[0011] Further, the stacked structure composed of the
backplane, the light guide layer, the reflection layer, the
buffer layer and the diffusion layer are in the shape of a
flat plate structure which is one of the following three:

(1) The light guide layer, the buffer layer, the reflec-
tive layer and the backplane are all in the shape of
a flat plate, the buffer layer is parallel to the back-
plane, the light guide layer is parallel to the buffer
layer;
(2) The light guide layer is a wedge-shaped light
guide layer with a right-angled trapezoidal cross-
section, the buffer layer is a wedge-shaped buffer
layer with a right-angled trapezoidal cross-section,
and the back face of the light guide layer is a first
inclined plane, the side of the buffer layer close to
the reflection layer is a second inclined plane, the
first inclined plane is parallel to the second inclined
plane, the reflection layer is positioned between the
first inclined plane and the second inclined plane,
and the backplane and the reflection layer are in the
shape of a flat plate.
(3) The light guide layer is a wedge-shaped light
guide layer with a right-angled trapezoidal cross-
section, the backplane is a wedge-shaped layer with
a right-angled trapezoidal cross-section, and the
back face of the light guide layer is a first inclined
plane, the inner face of the backplane is a second

inclined plane, the first inclined plane is parallel to
the second inclined plane, and the backplane and
the reflection layer are both in the shape of a flat
plate.

[0012] Further, the diffusion layer comprises a first dif-
fusion monolayer and a second diffusion monolayer; the
first diffusion monolayer has opposite two faces including
a light incident face and a first superimposed face of the
diffusion layer; the second diffusion monolayer has op-
posite two faces including a light emitting face and a sec-
ond superimposed face of the diffusion layer; the first
superimposed face of the first diffusion monolayer and
the second superimposed face of the second diffusion
monolayer superimposed on each other; the incident
face of the first diffusion monolayer and the light emitting
face of the light guide layer are in contact with each other,
and the hardness of the first diffusion monolayer is small-
er than that of the second diffusion monolayer.
[0013] Further, the structure of the diffusion layer is
one of the following three:

(1) One of the first diffusion monolayer and the sec-
ond diffusion monolayer is a colored layer;
(2) The first diffusion monolayer and the second dif-
fusion monolayer are both colored layers;
(3) The first diffusion monolayer and the second dif-
fusion monolayer are both natural color layers, and
further including a light transmitting colored layer po-
sitioned between the first diffusion monolayer and
the second diffusion monolayer.

[0014] Further, the light source is two LED light bars
positioned on the side face of the light guide layer; the
light guide layer is in the shape of square; the light guide
layer is provided with opposite back face and light emit-
ting face, and four side faces, the back face of the light
guide layer is provided with a plurality of light guide points;
the two LED light bars are respectively arranged at one
pair of adjacent side faces of the light guide layer; and
the other pair of adjacent side faces of the light guide
layer are provided with buffer materials.
[0015] Further, the arrangement structure of the light
guide points starts from the intersection point of the pair
of adjacent side faces and gradually increases the unit
coverage area of the light guide points along the back
face of the light guide layer.
[0016] Further, the light source is positioned in the out-
er frame and on the side face of the light guide layer; at
least one of the outer frame and the backplane is provided
with slots for inserting and removing the light source.
[0017] Further, a light entrance for guiding light is re-
served on the outer frame and the side faces of the light
guide layer.
[0018] Further, the light guide layer is spliced; the light
guide layer is formed by splicing a plurality of light guide
plates on the same plane; and the reflective layer is close-
ly superimposed on the back face of the light guide layer;
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the contact face of the reflective layer and the light guide
layer has light guide points; and the diffusion layer is 1-3
cm away from the light guide layer.
[0019] Further, the flat lamp also includes a glass plate;
the face of the glass plate superimposing the reflection
layer is a back face and the other face is a front side; a
plurality of light guide points are formed on the back face
of the glass plate; the front face of the glass plate is a
rugged rough face; and the glass plate forms an integrat-
ed light guide layer and diffusion layer.
[0020] Further, the light guide layer is a central light
guide layer, further including a side light guide layer; the
central light guide layer has a back face, a light emitting
face opposite to the back face, and a side face located
between the back face and the light-emitting face; the
back face of the central light guide layer has a plurality
of light guide points; the side light guide layer is positioned
on the side face of the central light guide layer; and the
side light guide layer has a rear face parallel to the back
face of the central light guide layer, a front face opposite
to the rear face, an inner side face opposite to the side
face of the central light guide layer, and an outer side
face opposite to the inner side face; the inner side face
of the side light guide layer is in contact with the side face
of the central light guide layer, the outer side of the side
light guide layer has a plurality of light guide points; the
light source is arranged at the side light guide layer; and
the light source is incident between the inner and outer
side faces of the side light guide layer along the length
direction of the side light guide layer.
[0021] Further, the structure of the light guide points is
one of the following:

1. The light guide points are positioned on the back
face of the light guide layer;
2. The light guide points are positioned on the reflec-
tive layer and face the side of the light guide layer;
3. Further including a transparent film on which the
light guide points are printed, and the transparent
film is adhered to the back face of the light guide
layer;
4. Further including a transparent film on which the
light guide points are printed, and the transparent
film is adhered to the reflective face of the reflective
layer.

[0022] Further, the light guide points are convex dots
or concave dots.
[0023] Further, the light guide points are composed of
ink screen printing, coating, hot pressing, laser dotting
or dots or lines directly formed on the back face of the
light guide layer.
[0024] Further, the arrangement structure of the light
guide points is one of the following three:

1. The interval of the light guide points is the same,
and the size of the light guide points increases grad-
ually.

2. The interval of the light guide points increases
gradually, and the size of the light guide points is the
same.
3. The interval and the size of the light guide points
both increase gradually.

[0025] Further, the shape of the light guide points is a
rhombus, a regular pentagon, an equilateral triangle, a
circle, a regular hexagon, an ellipse, or a regular octagon.
[0026] Further, the plastic sucking buffer layer is a PVC
(Polyvinyl chloride) layer, a PET layer, a PP layer, a PE
layer, a PMMA layer, a PC layer, or a PS layer.
[0027] Further, the light guide layer is a glass layer or
a transparent plastic layer, and the transparent plastic
layer is a PMMA layer, a PC layer, a GPPS(General pur-
pose polystyrene) layer or a PET layer.
[0028] Further, the outer frame is a metal outer frame,
the metal outer frame is rectangular, formed by bending
and welding a whole metal section, the metal section is
provided with a first face and a second face which are
mutually vertical and integrally formed, the first face is a
continuous strip shape, the second face is a broken strip
shape with four incisions, each of the incision is similar
and has an isosceles triangle shape with a vertex angle
of 90 degrees, the four incisions divide the second face
into five trapezoidal faces, the metal section is bent at
the four incisions and form a rectangular metal outer
frame through an end to end connection, the first face of
the metal section is bent at the positions corresponding
to the four incisions respectively, to form four rounded
corners, welding between the adjacent trapezoidal faces
of the second face of the metal section and the trapezoi-
dal faces connected end to end is done at the waist, the
first face of the metal section forms the side frame face
of the metal outer frame and the four rounded corners
form four corners of the metal outer frame, and the sec-
ond face of the metal section forms the front bearing face
of the metal outer frame.
[0029] Further, the outer frame is a plastic outer frame
and integrally formed into a plastic outer cover with the
diffusion layer, and the diffusion layer is integrally con-
nected with the front end of the plastic outer frame at the
edge thereof.
[0030] Further, the light source is LED, OLED (Organic
light-emitting diode) or laser.
[0031] Further, reflection sheets are provided on the
side face of the light guide layer except for the portion
where the light source is positioned.
[0032] Preferably, the light source is incident on the
side face of the light guide layer, and the flat lamp is
provided with long afterglow materials; the structure of
the flat lamp provided with the long afterglow material flat
lamp is that, the long afterglow light-transmitting plastic
plate is arranged between the reflection layer and the
light guide layer, or/and between the light guide layer and
the diffusion layer.
[0033] Preferably, the long afterglow light-transmitting
plastic plate is a light-transmitting plastic flake, the sur-
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face of which is coated with a long afterglow coating, the
light-transmitting plastic flake is a long afterglow light-
transmitting plastic flake formed by adding long afterglow
materials into the raw materials, and is provided with a
light incident face and a light emitting face opposite to
the light incident face, at least one of the light incident
face and the light emitting face is coated with the long
afterglow coating, the face on the light-transmitting plas-
tic flake is called a coating face, and the structure of the
long afterglow coating on the light-transmitting plastic
plate is one of the following four:

1. The coating face is completely coated by a long
afterglow coating of the same color;
2. The coating face is divided into at least two re-
gions, each region is correspondingly coated with a
long afterglow coating of one color, and different re-
gions are coated with the long afterglow coatings of
different colors to form an indicating diagram;
3. The coating face is divided into a bare area ex-
posing the coating surface and a covering area cov-
ering the long afterglow coating, and the long after-
glow coating covers the covering area to form an
indicating diagram;
4. The long afterglow coating has at least two layers,
the at least two layers of the long afterglow coatings
have different colors and different coating ranges to
form an indicating diagram.

[0034] Further, the flat lamp includes an installation top
shell with a fixed device, the fixed device can fix the in-
stallation top shell on the ceiling, and the outer frame is
detachably connected to the installation top shell.
[0035] Further, the fixed device is a clamp spring.
[0036] Further, the first diffusion monolayer is a PS lay-
er, a PMMA layer, a PC layer or a PET layer, and the
second diffusion monolayer is a PP layer or a PE layer.
[0037] Further, the buffer materials are strip-shaped
buffer material strips continuously distributed along the
side face of the light guide layer or point-shaped buffer
material blocks discontinuously distributed along the side
face of the light guide layer.
[0038] Further, the buffer materials are springs,
EVA(ethylene - vinyl acetate copolymer) buffer materials,
EPS (expandable polystyrene) buffer materials, EPP(Ex-
pandable Polypropylene) buffer materials, EPE(Expand-
able Polyethylene) buffer materials or EPO (Expanded
Polyolefin) buffer materials.
[0039] Further, the LED light bars are positioned be-
tween the outer frame and the light guide layer, and the
buffer materials are positioned between the outer frame
and the light guide layer.
[0040] Further, the buffer materials are adhered to the
side face of the light guide layer or the inner side face of
the outer frame.
[0041] Further, the outer frame has a side frame face
and a front end bearing face positioned at the front end
of the side frame, the backplane is positioned on the back

face of the buffer layer and fixed at the rear end of the
outer frame, and the slots are arranged at the edge of
the backplane and at least one of the side frame face
and the front end bearing face of the outer frame.
[0042] Further, the front face of the glass plate is a
frosted face after polished.
[0043] Further, the front face of the glass plate is a jade
sand face formed by erosion of liquid medicine.
[0044] Further, the central light guide layer is rectan-
gular, and the side light guide layer is provided on at least
one of the side face.
[0045] Further, four side light guide layers are arranged
on the four side faces of the central light guide layer re-
spectively, the side light guide layers on the four side
surfaces are connected into a circle, and the end of the
side light guide layer on one side face is provided with
the light source.
[0046] Further, the light source is embedded in the side
light guide layer.
[0047] Further, the inner side face of the side light guide
layer is the same in size as the side face of the central
light guide layer in which the side light guide layer is po-
sitioned.
[0048] Further, the rear face of the side light guide layer
is covered with a reflective layer, and the front face of
the side light guide layer is covered with a reflective layer.
[0049] Further, the processing method of the wedge-
shaped light guide plate includes the following steps:
(wedge - shaped light guide plate, namely wedge-shaped
light guide layer).
[0050] The advantages of the present invention: the
advantages of the present invention at least include the
following points:

1. The present invention includes a light guide layer,
a reflective layer, a diffusion layer, buffer layer and
a backplane, the buffer layer is adopted between the
backplane and the reflective layer, so that the
present invention not only has the deformation func-
tion of buffering heat expansion and cold contraction,
but also is beneficial to improve the radiating effect
as the buffer layer material is thin, so that the product
has the advantage of long service life and has the
effect of buffering and damping in the transportation
process, which can effectively avoid damage in the
transportation process and is convenient to trans-
port;
2. The buffer layer is a plastic sucking product com-
posed of convex parts and concave parts arranged
in a row, so the buffering effect is better, and as the
buffer layer adopts a plastic sucking process, the
material can be saved, the weight can be lighter, and
the material cost can be greatly reduced;
3. The light guide layer of the present invention can
be a wedge-shaped light guide layer with a right-
angle trapezoidal cross section, the thick side of the
light guide layer is the light incident side provided
with LED light bars, and the thin side of the light guide
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layer is provided with buffer materials, when the LED
light bars is heated, the whole light guide layer is
expanded towards the buffer material, and the buffer
material also generates concave or contracted elas-
tic deformation to absorb the heat expansion defor-
mation of the light guide layer, so that the light guide
layer is prevented from extruding the LED lamp
beads, the damage of the LED lamp bead caused
by the heat expansion deformation of the light guide
layer can be avoided, and the service life of the flat
lamp source can be effectively improved;
4. The light guide layer of the present invention can
be a wedge-shaped light guide layer with a right-
angle trapezoidal cross section, under the condition,
the buffer layer is a wedge-shaped buffer layer with
a right-angle trapezoidal cross section or the back-
plane is a wedge-shaped plate with a right-angle
trapezoidal cross section, a flat plate shape is still
formed after superposed which is also suitable for
the LED flat lamp; the applicability is wide, and the
light guide efficiency of the right-angle trapezoidal
structure of light guide layer is higher, the light guide
layer structure of the right-angle trapezoid can save
one third of the material compared with the traditional
plate-shaped light guide layer structure under the
same light guiding efficiency; the present invention
is more in line with the national energy-saving and
consumption-reducing policy, and is also beneficial
to reducing the product cost;
5. The diffusion layer of the present invention can
include a first diffusion monolayer and a second dif-
fusion monolayer, the first diffusion monolayer is
contacted with the light guide layer, the hardness of
the first diffusion monolayer is smaller than that of
the second diffusion monolayer, because the soft
material with lower hardness is adopted at the side
close to the light guide layer, namely the first diffusion
monolayer, the problem that the light guide layer is
scrapped due to friction damage of the light guide
emerging surface can be effectively avoided, and
the material with higher hardness is adopted at the
other side far away from the light guide layer and is
not easy to deform, so better flatness and good dif-
fusion anti-glare effect can be provided;
and at least one of the first diffusion monolayer and
the second diffusion monolayer is a colored layer, or
a light-transmitting colored layer is additionally ar-
ranged between the first diffusion monolayer and the
second diffusion monolayer, so that a plurality of
color-changing diffusion layers with different colors
can be made, the attractiveness of the product can
be improved, colored light can be generated, and
the personalized design feeling can be strong;
6. The light bars of the present invention can be ar-
ranged on one pair of adjacent side faces of the light
guide layer, and the other pair of adjacent side faces
are provided with buffer materials; when the light
guide layer is heated, since the resistance in the di-

rection in which the buffer material is provided is
smaller than the direction in which the LED light bar
is provided, so the light guide layer is integrally ex-
panded towards the buffer materials, and the buffer
materials also generates concave or contracted
elastic deformation to absorb the heat expansion de-
formation of the light guide layer, so that the light
guide layer is prevented from extruding the LED lamp
beads, the damage caused by the heat expansion
deformation of the light guide layer can be avoided,
and the service life of the LED penal light source can
be effectively improved; when the light guide layer
is not heated, the light guide layer is cooled and re-
tracted, and the buffer material is restored to the orig-
inal state; the arrangement structure of the light
guide points on the light guide layer can make the
light emitted by the LED lamp beads uniform after
passing through the light guide layer; the reflective
layer reflects the light back to the light guide layer to
improve the usage efficiency of the light;
7. The present invention can be characterized in that
the light source is positioned in the outer frame and
at the side face of the light guide layer, at least one
of the outer frame and the backplane is provided with
slots capable of inserting and removing the light
source; the outer frame, the reflective layer, the light
guide layer, the diffusion layer and the backplane
form a lamp body structure produced in a unified
way; the light source slots are inserted into the lamp
body, and light sources with different powers are in-
serted into lamp body structures with unified produc-
tion, unified size and appearance to assemble the
flat lamps with different powers, so that the light
sources are installed or replaced without disassem-
bling the lamp body, the maintenance and the power
replacement of the flat lamps are convenient, the
unified production, sale and use of the flat lamps with
different powers are realized, the traditional thoughts
and the defects that the light sources of the flat lamps
are fixedly packaged in the lamp bodies during pro-
duction and the flat lamps need to be disassembled
during maintenance are broken, the present inven-
tion is a great breakthrough in the production, sale
and use of flat lamps;
8. The invention can be characterized in that a light
entrance for guiding light is reserved on the outer
frame and at the side of the light guide layer, and an
outside light source can enter, for example, the out-
side light source is sunlight , the sunlight is collected
by the condenser element, and then is guided into
the lamp through the guide cable and the light en-
trance; the sunlight is fully utilized, and the diversifi-
cation and market demand of the light source of the
flat lamp are realized;
9. The light guide layer of the present invention can
be formed by splicing a plurality of light guide plates,
the distance between the diffusion layer and the light
guide layer is 1 - 3 cm, and because of the distance
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of 1 - 3 cm, the light emitted by the splicing seam of
the light guide plate can be diffused further through
the diffusion layer, so that the strange effect at the
splicing seam of the light guide plate can be com-
pletely invisible, the purpose of uniform and beautiful
light emission of the large-scale flat lamp is realized,
and the method is low in cost and easy to implement;
10. The flat lamp of the present invention can include
a glass plate, the side of the glass plate superposed
with the reflective layer is the back face and the other
side is the front face, a plurality of light guide points
are formed on the back face of the glass plate, and
the front face of the glass plate is an uneven rough
face, the glass plate forms an integrated light guide
layer and a diffusion layer; when light rays impinge
on each light guide point positioned on the back face
of the glass plate, the reflected light is diffused to
various angles and emitted from the front face of the
glass plate, so that the line light source can be con-
verted into the face light source, and the reflective
layer can reflect the light exposed at the bottom of
the glass plate back into the glass plate to improve
the usage efficiency of the light, because the front
face of the glass plate is rough, glare can be effec-
tively prevented, and the traditional diffusion layer is
replaced, therefore, the LED flat lamp can emit uni-
form and soft light with high luminous efficiency; and
compared with the high-cost diffusion layer and the
high-cost acrylic light guide layer in the prior art, the
light guide layer adopts the glass plate and the front
face of the glass plate simultaneously has the light
diffusion function, so that the structure is simplified
and the cost is low;
11. The light guide layer of the present invention can
be a central light guide layer and further includes a
side light guide layer, the back face of the central
light guide layer is provided with light guide points;
the side light guide layer is positioned on the side
face of the central light guide layer; the inner side
face of the side light guide layer is contacted with
the side face of the central light guide layer, and the
outer side face of the side light guide layer is provided
with the light guide points; the light source is ar-
ranged at the side light guide layer and incident be-
tween the inner side and the outer side face of the
side light guide layer along the length direction of the
side light guide layer , the light source uniformly in-
cident on the central light guide layer through the
inner face of the side light guide layer after the pri-
mary guiding of the side light guide layer, the light
after primary light guiding passes through the central
light guide layer ,and then is uniformly emitted from
the light emitting face of the central light guide layer
after secondary light guiding, the light source gen-
erated by the light guide structure is more uniform
than the face light source generated by the traditional
light guiding layer; because of the support of the sec-
ondary light guide structure, the single high-power

light source can be converted into the face light
source, which replaces the traditional structure that
uses LED light bar to convert light into face light
sources after passing through the light guide layer,
and makes a great breakthrough and open up a new
milestone for the development of flat lamps;

[0051] The above description is only an overview of
the technical solution of the present invention, in order
to better understand the technical means of the present
invention, and the technical solution can be carried out
according to the content of the specification, the detailed
description of the preferred embodiment of the present
invention and the drawings are as follows.

Brief Description of the Drawings

[0052]

Fig. 1 is a schematic structural diagram of the present
invention (taking the case that the light source is po-
sitioned inside the outer frame as an example);
Fig. 2 is a sectional view of the plastic sucking buffer
layer of the present invention;
Fig. 3 is a top view of the plastic sucking buffer layer
of the present invention;
Fig. 4 is a schematic structural diagram of the em-
bodiment 1 of the present invention (taking a wedge-
shaped buffer layer having a right-angle trapezoidal
cross section as an example);
Fig. 5 is a schematic structural diagram of the em-
bodiment 2 of the present invention;
Fig. 6 is another schematic structural diagram of the
embodiment 2 of the present invention;
Fig. 7 is one of the structural schematic diagrams of
the diffusion layer according to the embodiment 3 of
the present invention (excluding the light-transmit-
ting colored layer);
Fig. 8 is one of the structural schematic diagrams of
the diffusion layer according to the embodiment 3 of
the present invention (including the light-transmitting
colored layer);
Fig. 9 is a schematic diagram of an optical structure
of the embodiment 4 of the present invention;
Fig. 10 is a schematic diagram of an arrangement
structure of the light guide points according to the
embodiment 4 of the present invention (taking circu-
lar light guide points as an example, the distance
between the light guide points is the same and the
size of the light guide points is gradually increased);
Fig. 11 is one of the structural diagrams of the em-
bodiment 5 of the present invention (taking the case
that the slots are opened on the rear frame face of
the outer frame as an example);
Fig. 12 is another schematic structural diagram of
the embodiment 5 of the present invention (taking
the case that the slots are opened on the backplane
as an example);
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Fig. 13 is a schematic structural diagram of the em-
bodiment 6 of the present invention (the light en-
trance is reserved);
Fig. 14 is a schematic structural diagram of the em-
bodiment 7 of the present invention;
Fig. 15 is a schematic structural diagram of the em-
bodiment 8 of the present invention;
Fig. 16 is a schematic top view of the light guide
structure according to the embodiment 9 of the
present invention (taking the case that the rectangu-
lar central light guide layer is rectangular and only
one side face is provided with the side light guide
layer as an example);
Fig. 17 is a schematic structural diagram of the over-
all structure of the embodiment 10 of the present
invention;
Fig. 18 is a schematic structural diagram of the metal
section according to the embodiment 11 of the
present invention;
Fig. 19 is a schematic structural diagram of the metal
outer frame according to the embodiment 11 of the
present invention;
Fig. 20 is a schematic structural diagram of the plas-
tic cover according to the embodiment 12 of the
present invention;

[0053] Each part of the drawings is marked as follows:
light guide layer 1, reflective layer 2, diffusion layer 3,
buffer layer 4, light guide points 5, convex parts 41, con-
cave parts 42, backplane 6, outer frame 7, first diffusion
monolayer 31, second diffusion monolayer 32, light trans-
mitting colored layer 33, second inclined plane 8, buffer
materials 9, slots 10, light entrance 11, light guide plates
12, glass plate 13, central light guide layer 14, side light
guide layer 15, light source 16, first face 71, second face
72, incision 73, rounded corner 74, installation top shell
17, fixed device 18, LED light bars 19 and first inclined
plane 20;

Detailed Description of the Invention

[0054] The following describes specific embodiments
of the present invention through specific embodiments.
Those skilled in the art can easily understand the advan-
tages and effects of the present invention by the contents
disclosed in this specification. The present invention can
also be embodied in other different ways, that is, different
modifications and changes can be made without depart-
ing from the scope of the present invention.
[0055] A flat lamp, as shown in Fig 1, includes a light
guide layer 1,a reflective layer 2,a diffusion layer 3,a buff-
er layer 4 and a backplane 6; and the light guide layer 1
has two opposite faces including a back face and a light
emitting face; the reflective layer 2 is located on the back
face of the light guide layer 1; the diffusion layer 3 is
located on the light emitting face of the light guide layer
1; the buffer layer 4 is located between the backplane 6
and the reflective layer 2; and several light guide points

5 are provided between the reflective layer 2 and the light
guide layer 1; the flat lamp also includes a light source
16 and an outer frame 7, the diffusion layer 3, the light
guide layer 1, the reflective layer 2, the buffer layer 4 and
the backplane 6 are all fixed in the outer frame 7; incident
points of the light source 16 are positioned on a lateral
side of the light guide layer 1.
[0056] The stacked structure composed of the back-
plane 6, the light guide layer 1, the reflective layer 2, the
buffer layer 4 and the diffusion layer 3 are in the shape
of a flat plate.
[0057] The buffer layer 4 is a plastic sucking buffer lay-
er, which is a plastic sucking product composed of convex
parts 41 and concave parts 42 arranged in a row, as
shown in Figs. 2 and 3, the buffer layer 4 can also be
buffer materials of non- plastic sucking product, such as,
but not limited to, springs, EVA (ethylene - vinyl acetate
copolymer), EPP (Expandable Polypropylene), EPE (Ex-
pandable Polyethylene), or EPO (Expanded Polyolefin).
[0058] Preferably, the thickness of the buffer layer 4 is
0.3 - 15 mm.
[0059] The plastic sucking buffer layer is a PVC (Pol-
yvinyl Chloride) layer, a PET (Polyethylene Terephtha-
late) layer, a PP (Polypropylene) layer, a PE (Polyethyl-
ene) layer, a PMMA (Polymethyl Methacrylate) layer, a
PC (Polycarbonate) layer, a PS (Polystyrene) layer or a
plastic layer made of other materials. The PS layers in-
clude, but are not limited to, general polystyrene (GPPS),
high impact polystyrene (HIPS), expandable polystyrene
(EPS), and metallocene polystyrene (SPS). The PE layer
includes, but is not limited to, high density polyethylene
(HDPE) and low-density polyethylene (LDPE).
[0060] Because the plastic sucking buffer layer is vac-
uum adsorbed on the face of the mold and formed after
cooling, the process is simple, and the plastic sucking
buffer layer is easy to process; the plastic sucking buffer
layer can be designed with different patterns which looks
more beautiful.

Embodiment 1

[0061] A flat lamp as shown in Fig. 4, the light guide
layer 1 is wedge-shaped with a right -angled trapezoidal
cross-section; the thick side of the light guide layer 1 is
the light incident side provided with LED light bars 19,
and the thin side of the light guide layer is provided with
buffer materials 9,wherein the cross section of the buffer
layer 4 or the backplane 6 is also a right-angle trapezoid,
and the stacked structure composed of the backplane 6,
the light guide layer 1, the reflective layer 2 ,the buffer
layer 4 and the diffusion layer 3 is in the shape of a flat
plate.

Embodiment 2

[0062] A flat lamp, the stacked structure composed of
the backplane 6, the light guide layer 1, the reflection
layer 2, the buffer layer 4 and the diffusion layer 3 is in
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the shape of a flat plate structure which is one of the
following three:

(1) The light guide layer 1, the buffer layer 4, the
reflective layer 2 and the backplane 6 are all in the
shape of a flat plate, as shown in Fig. 1;
(2) The light guide layer 1 is a wedge-shaped light
guide layer with a right-angled trapezoidal cross-
section, the buffer layer 4 is a wedge-shaped buffer
layer with a right-angled trapezoidal cross-section,
and the back face of the light guide layer 1 is a first
inclined plane 20, the side of the buffer layer 4 close
to the reflection layer 2 is a second inclined plane 8,
the first inclined plane 20 is parallel to the second
inclined plane 8, the reflection layer 2 is positioned
between the first inclined plane 20 and the second
inclined plane 8, and the backplane 6 and the reflec-
tion layer 2 are in the shape of a flat plate, as shown
in Fig. 5;
(3) The light guide layer 1 is a wedge-shaped light
guide layer with a right-angled trapezoidal cross-
section, the backplane 6 is a wedge-shaped layer
with a right-angled trapezoidal cross-section, and
the back face of the light guide layer 1 is a first in-
clined plane 20, the inner face of the backplane 6 is
a second inclined plane 8, the first inclined plane 20
is parallel to the second inclined plane 8, and the
backplane 6 and the reflection layer 2 are in the
shape of a flat plate, as shown in Fig. 6.

[0063] The reflective layer 2, the light guide layer 1 and
the diffusion layer 3 are three-layer coextrusion or dou-
ble-layer coextrusion.

Embodiment 3

[0064] As shown in Figs. 7 and 8,the embodiment 3
has a similar structure to that of embodiment 1, except
that: the diffusion layer 3 includes a first diffusion mon-
olayer 31 and a second diffusion monolayer 32; the first
diffusion monolayer 31 has opposite two faces including
a light incident face and a first superimposed face of the
diffusion layer 3; the second diffusion monolayer 32 has
opposite two faces including a light-emitting face and a
second superimposed face of the diffusion layer 3; the
first superimposed face of the first diffusion monolayer
31 and the second superimposed face of the second dif-
fusion monolayer 32 are superimposed on each other;
the incident face of the first diffusion monolayer 31 and
the light-emitting face of the light guide layer 1 are in
contact with each other, and the hardness of the first
diffusion monolayer 31 is smaller than that of the second
diffusion monolayer 32.
[0065] The structure of the diffusion layer is one of the
following three:

(1) One of the first diffusion monolayer 31 and the
second diffusion monolayer 32 is a colored layer, as

shown in Fig. 7;
(2) The first diffusion monolayer 31 and the second
diffusion monolayer 32 are both colored layers;
(3) The first diffusion monolayer 31 and the second
diffusion monolayer 32 are both natural color layers,
and further including a light transmitting colored layer
positioned between the first diffusion monolayer and
the second diffusion monolayer, as shown in Fig. 8.

[0066] The first diffusion monolayer 31 is a PS layer,
a PMMA layer, a PC layer or a PET layer, and the second
diffusion monolayer 32 is a PP layer or a PE layer.
[0067] The first diffusion monolayer 31 close to the light
guide layer 1 uses soft materials having higher shielding
property such as PP and the like , which can reduce the
visibility of the light guide layer dots effectively and im-
prove the aesthetics of products and the yield of the light
guide layer; the second diffusion monolayer 32 far away
from the light guide layer 1 use materials with higher hard-
ness such as PS and the like ,which is able to provide
higher light effect and rigidity.
[0068] The diffusion layer 3 is a diffusion layer of UGR
(uniform glare value) < 19.
[0069] The processing technology of the diffusion layer
1 may be, but is not limited to, a multilayer extrusion, a
film coating technology, or a multilayer composite tech-
nology.

Embodiment 4

[0070] As shown in Figs. 9 and 10, the light source 16
is two LED light bars 19 positioned on the side face of
the light guide layer; the light guide layer 1 is in the shape
of square; the light guide layer 1 is provided with opposite
back face and light emitting face, and four side faces, the
back face of the light guide layer 1 is provided with a
plurality of light guide points 5; the two LED light bars are
respectively arranged at one pair of adjacent side faces
of the light guide layer 1; and the other pair of adjacent
side faces of the light guide layer 1 is provided with buffer
materials 9.
[0071] The buffer materials 9 are strip-shaped buffer
material strips distributed along the side face of the light
guide layer 1 continuously or point-shaped buffer mate-
rial blocks distributed along the side face of the light guide
layer 1 discontinuously.
[0072] The buffer materials are springs, EVA(Ethylene
- Vinyl Acetate Copolymer) buffer materials, EPS (ex-
pandable polystyrene board), EPP(Expandable Polypro-
pylene) buffer materials, EPE(Expandable Polyethylene)
buffer materials, or EPO (Expanded Polyolefin) buffer
materials.
[0073] The LED light bars 19 are positioned between
the outer frame 7 and the light guide layer 1, the buffer
materials 9 are positioned between the outer frame 7 and
the light guide layer 1.
[0074] The buffer materials 9 are adhered to the side
face of the light guide layer 1 or the inner side face of the
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outer frame 7.
[0075] The arrangement structure of the light guide
points 5 is one of the following three:

1. The interval of the light guide points 5 is the same
and the size of the light guide points 5 increases
gradually, as shown in Fig. 9;
2. The interval of the light guide points 5 increases
gradually, and the size of the light guide points 5 is
the same;
3. The interval and the size of the light guide points
5 both increase gradually.

Embodiment 5

[0076] As shown in Figs. 11 and 12, the light source
16 is positioned in the outer frame 7 and on the side face
of the light guide layer 1; at least one of the outer frame
7 and the backplane is provided with slots for inserting
and removing the light source 16; wherein the slots of
Fig. 11 are opened on the rear frame face of the outer
frame 7, and the slots of Fig. 12 are opened on the back-
plane 6.
[0077] The outer frame 7 has a side frame face and a
front end bearing face positioned at the front end of the
side frame, the backplane 6 is positioned on the back
face of the buffer layer 4 and fixed at the rear end of the
outer frame 7, and the slots 10 are arranged at the edge
of the backplane 6 and at least one of the side frame face
and the front end bearing face of the outer frame.

Embodiment 6

[0078] As shown in Fig. 13, a light entrance 11 for guid-
ing light is reserved on the outer frame 7 and the side
faces of the light guide layer 1.
[0079] Preferably, a light guide cable is inserted into
the light entrance 11, one end of the light guide cable is
connected with the side face of the light guide layer 1,
and the other end of the light guide cable is connected
with an external light source, such as sunlight, and the
external light source is converged by the condenser el-
ement and connected with the light guide cable.

Embodiment 7

[0080] As shown in Fig. 14, the light guide layer 1 is a
spliced light guide layer; the light guide layer 1 is formed
by splicing a plurality of light guide plates on the same
plane; and the reflective layer 2 is closely superimposed
on the back face of the light guide layer 1; the contact
face of the reflective layer 2 and the light guide layer1 is
provided with light guide points 5; and the diffusion layer
3 is 1-3 cm away from the light guide layer 1.
[0081] Preferably, the diffusion layer is 2 cm from the
light guide layer 1.

Embodiment 8

[0082] As shown in Fig. 15, the flat lamp also includes
a glass plate 13; the face of the glass plate 13 superim-
posing the reflection layer 2 is a back face and the other
face is a front side; a plurality of light guide points 5 are
formed on the back face 13 of the glass plate 13; the front
face of the glass plate 13 is a rugged rough face; and the
glass plate 13 forms an integrated light guide layer 1 and
diffusion layer 3.
[0083] The front face of the glass plate 13 is a frosted
face after polished, or the front face of the glass plate 13
is a jade sand face formed by erosion of liquid medicine.

Embodiment 9

[0084] As shown in Fig. 16, the light guide layer 1 is
the central light guide layer 14 including a side light guide
layer 15, the central light guide layer 14 has a back face,
a light emitting face opposite to the back face , and a side
face positioned between the back face and the light emit-
ting face; the back face of the central light guide layer 14
has a plurality of light guide points 5; the side light guide
layer 15 is positioned on the side face of the central light
guide layer 14; and the side light guide layer 15 has a
rear face parallel to the back face of the central light guide
layer 14, a front face opposite to the rear face, an inner
side face opposite to the central light guide layer 14, and
an outer side face opposite to the inner side face; the
inner side face of the side light guide layer 15 is in contact
with the side face of the central light guide layer 14, the
outer side of the side light guide layer 15 has a plurality
of light guide points 5; the light source 16 is arranged at
the side light guide layer 15; and the light source 16 is
incident between the inner and outer side faces of the
side light guide layer 15 along the length direction of the
side light guide layer 15.
[0085] The central light guide layer 14 is rectangular
and at least one of the side face is provided with the side
light guide layer 15, as shown in Fig. 16.
[0086] The four side light guide layers 15 are arranged
on the four side faces of the central light guide layer 14,
the side light guide layers 15 on the four side faces are
connected into a circle, and one side face of the end parts
of the side light guide layers 15 is provided with the light
source 16.
[0087] The light source 16 is embedded in the side light
guide layer 15.
[0088] The inner side face of the side light guide layer
15 is same in size as the side face of the central light
guide layer 14 in which the side light guide layer is posi-
tioned.
[0089] The rear face of the side light guide layer 15 is
covered with a reflective layer 2 and the front face of the
side light guide layer 15 is covered with a reflective layer
2.
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Embodiment 10

[0090] As shown in Fig. 17, the flat lamp includes an
installation top shell 17 with the fixed device 18, the fixed
device 18 can fix the installation top shell 17 on the ceiling,
and the outer frame 7 is detachably connected to the
installation top shell 17.
[0091] Preferably, the fixed device 18 is a clamp spring.
[0092] Since the installation top shell 17 arranged on
the ceiling and the outer frame 7 detachably connected
to the installation top shell 17 are formed separately,
when installing, the installation top shell 17 is fixed to the
ceiling first; compared with the traditional integrated LED
flat lamps, the difficulty of installation is reduced; more
importantly, when the traditional integrated LED flat
lamps are damaged, the whole flat lamps need to be
disassembled, so the ceiling gets easily damaged, but
according to the invention, only the part of the flat lamp
except frame need to be detached from the installation
top shell 17, the ceiling is not damaged at all, and the
maintenance and replacement of the flat lamp are very
convenient.

Embodiment 11

[0093] As shown in Figs. 18 and 19, the outer frame 7
is a metal outer frame, the metal outer frame is rectan-
gular, formed by bending and welding a whole metal sec-
tion, the metal section is provided with a first face 71 and
a second face 72 which are mutually vertical and inte-
grally formed, the first face 71 is a continuous strip shape,
the second face 72 is a broken strip shape with four in-
cisions 73, each of the incision 73 is similar and has isos-
celes triangle shape with a vertex angle of 90 degrees,
the four incisions 73 divide the second face 72 into five
trapezoidal faces, the metal section is bent at the four
incisions 73 and form a rectangular metal outer frame
through an end to end connection, the first face 71 of the
metal section is bent at the positions corresponding to
the four incisions 73 respectively to form four rounded
corners 74, welding between the adjacent trapezoidal
faces of the second face of the metal section and the
trapezoidal faces connected end to end is done at the
waist, the first face 71 of the metal section forms the side
frame face of the metal outer frame and the four rounded
corners 74 form four corners of the metal outer frame,
and the second face 72 of the metal section forms the
front bearing face of the metal frame.
[0094] The four corners of the metal outer frame are
rounded corners 74 formed by bending profiles, so that
the metal outer frame has the advantages of smooth-
ness, avoids hand injury, safe, reliable and beautiful.

Embodiment 12

[0095] As shown in Fig. 20, the outer frame 7 is a plastic
outer frame and integrally formed into a plastic outer cov-
er with the diffusion layer 3, and the diffusion layer 3 is

integrally connected with the front end of the plastic outer
frame at the edge thereof.
[0096] The plastic outer frame has the front bearing
face, the outer periphery of the front bearing face is in-
tegrally connected with the front end of the side wall, and
the inner periphery of the front bearing face is integrally
connected with the edge of the plastic diffusion layer.
[0097] Because the outer frame and the diffusion layer
are integrally formed, the invention has the advantages
of easy processing, low cost, convenient assembly and
the like; and because the outer frame 7 and the diffusion
layer are integrated, the outer frame 7 no longer has a
front-end bearing face, so that the light emitting area of
the flat lamp can be increased after omitting the front-
end bearing surface.

Embodiment 13

[0098] A flat lamp, the light source 16 is incident on the
side face of the light guide layer 1, and the flat lamp is
provided with long afterglow materials.
[0099] Preferably, the structure of the flat lamp provid-
ed with the long afterglow material in the flat lamp is that,
the long afterglow light-transmitting plastic plate is ar-
ranged between the reflection layer 2 and the light guide
layer 1, or/and between the light guide layer 1 and the
diffusion layer 3.
[0100] The long afterglow light-transmitting plastic
plate is a light-transmitting plastic flake, the face of which
is coated with a long afterglow coating, the light-trans-
mitting plastic flake is a long afterglow light-transmitting
plastic flake formed by adding long afterglow materials
into the raw materials, and is provided with a light incident
face and a light emitting face opposite thereto, at least
one of the light incident face and the light emitting face
is coated with the long afterglow coating, the face on the
light-transmitting plastic flake is called a coating face,
and the structure of the long afterglow coating on the
light-transmitting plastic plate is one of the following four:

1. The coating face is completely coated by a long
afterglow coating of the same color;
2. The coating face is divided into at least two re-
gions, each region is correspondingly coated with a
long afterglow coating of one color, and different re-
gions are coated with the long afterglow coatings of
different colors to form an indicating diagram;
3. The coating face is divided into a bare area ex-
posing the coating surface and a covering area cov-
ering the long afterglow coating, and the long after-
glow coating covers the covering area to form an
indication diagram;
4. The long afterglow coating has at least two layers,
at least the two layers of the long afterglow coating
have different colors and different coating ranges to
form an indicating diagram.

[0101] Therefore, the long afterglow materials in the
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flat lamp can store light when light rays (including the
light source in the flat lamp and natural light) are incident;
the long afterglow materials in the flat lamp can slowly
release the light rays to provide the function of illumina-
tion or indicating lamp after power-off, such as low-level
illumination used in public places (hotels, office buildings
and other) or home toilets after power-off or lights off at
night, or forming patterns, letters and arrows for indicat-
ing places such as toilets, safety exit and the like, and
the LED flat lamp of the present invention is a green en-
ergy-saving lamp.
[0102] In addition, the structure of the light guide points
5 is one of the following:

1. The light guide points 5 are positioned on the back
face of the light guide layer 1;
2. The light guide points 5 are positioned on the re-
flective layer 2 and face the side of the light guide
layer 1;
3. Further including a transparent film on which the
light guide points 5 are printed, and the transparent
film is adhered to the back face of the light guide
layer 1;
4. Further including a transparent film on which the
light guide points 5 are printed, and the transparent
film is adhered to the reflective face of the reflective
layer 2.

[0103] The light guide points 5 are convex dots or con-
cave dots.
[0104] The light guide points 5 are composed of ink
screen printing coating, hot pressing, laser dotting or dots
or lines directly formed on the back face of the light guide
layer.
[0105] Preferably, the structure of the light guide points
5 is one of the following:

1. The light guide points 5 are convex dots with a
convex height of 0.01 to 0.2 mm formed by diffusion
agents screen printed or coated on the back face of
the light guide layer 1;
2. The light guide points are convex dots with a con-
vex height of 0.001 - 0.03 mm formed by emitted
through a mold and transferred to the back face of
the light guiding layer 1;
3. The light guide points are concave dots with a
concave depth of 0.01 - 0.2 mm formed by hot press-
ing on the back face of the light guiding layer 1;
4. The light guide points are concave dots with a
concave depth of 0.05 - 0.3 mm formed by laser
processing on the back face of the light guiding layer
1;

[0106] The shape of the light guide points 5 is a rhom-
bus, a regular pentagon, an equilateral triangle, a circle,
a regular hexagon, an ellipse, or a regular octagon.
[0107] The light guide layer 1 is a glass layer or a trans-
parent plastic layer and the transparent plastic layer is a

PMMA layer, a PC layer, a GPPS layer or a PET layer.
[0108] The light source 16 is LED, OLED (Organic
Light Emitting Diode) or laser.
[0109] On the side face of the light guide layer 1, re-
flection sheets are provided except for the portion where
the light source is positioned.
[0110] The above description merely shows some em-
bodiments of the present invention and is not intended
to limit the scope of the present invention, any equivalent
structure made by using the description and drawings of
the present invention, or directly or indirectly applied to
other related technical fields, is likewise included within
the protection scope of the present invention.

Claims

1. A flat lamp comprising a light guide layer; a reflective
layer; a diffusion layer;
a buffer layer and a backplane; and wherein the light
guide layer has two opposite faces including a back
face and a light-emitting face; the reflective layer is
located on the back face of the light guide layer; the
diffusion layer is located on the light-emitting face of
the light guide layer; the buffer layer is located be-
tween the backplane and the reflective layer; and
several light guide points are provided between the
reflective layer and the light guide layer; and the flat
lamp further comprises a light source and an outer
frame; wherein the diffusion layer, the light guide lay-
er, the reflective layer, the buffer layer and the back-
plane are all fixed in the outer frame; incident points
of the light source are located on a lateral side of the
light guide layer;
a stacked structure composed of the backplane, the
light guide layer, the reflective layer, the buffer layer
and the diffusion layer is in the shape of a flat plate.

2. The flat lamp according to claim 1, wherein the buffer
layer is a plastic sucking buffer layer, which is a plas-
tic sucking product composed of convex parts and
concave parts arranged in a row.

3. The flat lamp according to claim 1, wherein the light
guide layer is a wedge-shaped light guide layer with
a right-angled trapezoidal cross-section; a thick side
of the light guide layer is a light incident side provided
with LED light bars, and a thin side of the light guide
layer is provided with buffer materials.

4. The flat lamp according to claim 1, wherein the
stacked structure composed of the backplane, the
light guide layer, the reflection layer, the buffer layer
and the diffusion layer is in the shape of a flat plate
structure which is one of the following three:

(1) the light guide layer, the buffer layer, the re-
flective layer and the backplane are all in the
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shape of a flat plate
(2) the light guide layer is a wedge-shaped light
guide layer with a right-angled trapezoidal
cross-section, the buffer layer is a wedge-
shaped buffer layer with a right-angled trapezoi-
dal cross-section, and the back face of the light
guide layer is a first inclined plane, the side of
the buffer layer close to the reflection layer is a
second inclined plane, the first inclined plane is
parallel to the second inclined plane, the reflec-
tion layer is positioned between the first inclined
plane and the second inclined plane, and the
backplane and the reflection layer are in the
shape of a flat plate.
(3) the light guide layer is a wedge-shaped light
guide layer with a right-angled trapezoidal
cross-section, the backplane is a wedge-shaped
layer with a right-angled trapezoidal cross-sec-
tion, and the back face of the light guide layer is
a first inclined plane, the inner face of the back-
plane is a second inclined plane, the first inclined
plane is parallel to the second inclined plane,
and the backplane and the reflection layer are
both in the shape of a flat plate.

5. The flat lamp according to claim 1, wherein the dif-
fusion layer comprises a first diffusion monolayer
and a second diffusion monolayer; the first diffusion
monolayer has opposite two faces including a light
incident face and a first superimposed face of the
diffusion layer;
the second diffusion monolayer has opposite two
faces including a light-emitting face and a second
superimposed face of the diffusion layer;
the first superimposed face of the first diffusion mon-
olayer and the second superimposed face of the sec-
ond diffusion monolayer are superimposed on each
other;
the incident face of the first diffusion monolayer and
the light-emitting face of the light guide layer are in
contact with each other, and the hardness of the first
diffusion monolayer is smaller than that of the second
diffusion monolayer.

6. The flat lamp according to claim 5, wherein
a structure of the diffusion layer is one of the following
three:

(1) one of the first diffusion monolayer and the
second diffusion monolayer is a colored layer;
(2) the first diffusion monolayer and the second
diffusion monolayer are both colored layers;
(3) the first diffusion monolayer and the second
diffusion monolayer are both natural color lay-
ers, and further comprising a light transmitting
colored layer positioned between the first diffu-
sion monolayer and the second diffusion mon-
olayer.

7. The flat lamp according to claim 1, wherein
the light source is two LED light bars positioned on
the side face of the light guiding layer;
the light guiding layer is in the shape of square;
the light guiding layer is provided with opposite back
face and light-emitting face, and four side faces, the
back face of the light guiding layer is provided with
a plurality of light guiding points;
the two LED light bars are arranged at one pair of
adjacent side faces of the light guiding layer respec-
tively; and
the other pair of adjacent side faces of the light guid-
ing layer are provided with buffer materials.

8. The flat lamp according to claim 1, wherein
the light source is positioned in the outer frame and
on the side face of the light guide layer;
at least one of the outer frame and the backplane is
provided with slots for inserting and removing the
light source.

9. The flat lamp according to claim 1, wherein
a light entrance for guiding light is reserved on the
outer frame and on the side face of the light guide
layer.

10. The flat lamp according to claim 1, wherein
the light guide layer is spliced;
the light guide layer is formed by splicing a plurality
of light guide plates on the same plane; and the re-
flective layer is closely superimposed on the back
face of the light guide layer;
the contact face of the reflective layer and the light
guide layer has light guide points; and the diffusion
layer is 1-3 cm away from the light guide layer.

11. The flat lamp according to claim 1,
further comprising a glass plate; wherein
a face of the glass plate superimposed with the re-
flection layer is a back face and the other face is a
front face;
a plurality of light guide points are formed on the back
face of the glass plate;
the front face of the glass plate is a rugged rough
face; and
the glass plate forms an integrated light guide layer
and diffusion layer.

12. The flat lamp according to claim 1, wherein
the light guide layer is a central light guide layer,
further comprising a side light guide layer;
the central light guide layer has a back face, a light-
emitting face opposite to the back face,
and a side face positioned between the back face
and the light-emitting face;
the back face of the central light guide layer has a
plurality of light guide points;
the side light guide layer is positioned on the side
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face of the central light guide layer;
and the side light guide layer has a rear face parallel
to the back face of the central light guide layer, a
front face opposite to the rear face, an inner side
face opposite to the side face of the central light guide
layer, and an outer side face opposite to the inner
side face;
the inner side face of the side light guide layer is in
contact with the side face of the central light guide
layer, the outer side of the side light guide layer has
a plurality of light guide points;
the light source is arranged at the side light guide
layer; and
the light source is incident between the inner and
outer side faces of the side light guide layer along
the length direction of the side light guide layer.

25 26 



EP 3 358 247 A1

15



EP 3 358 247 A1

16



EP 3 358 247 A1

17



EP 3 358 247 A1

18



EP 3 358 247 A1

19



EP 3 358 247 A1

20



EP 3 358 247 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 247 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 247 A1

23

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

