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DIFFUSION SHEET, METHOD FOR
FABRICATING THE SAME, BACKLIGHT
MODULE, AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This Application claims priority to Chinese Patent
Application No. 201810352593.6, filed on Apr. 19, 2018, the
content of which is incorporated by reference in the entirety.

TECHNICAL FIELD

[0002] This disclosure relates to the field of display tech-
nologies, and particularly to a diffusion sheet, a method for
fabricating the same, a backlight module, and a display
device.

DESCRIPTION OF THE RELATED ART

[0003] At present, liquid crystal displays are still a pre-
dominant choice in the market of TV sets and displays, and
their share in the market is also growing annually. Generally,
a liquid crystal display typically includes a liquid crystal
screen and a backlight module, where the backlight module
is configured to provide a stable light source with uniform
and sufficient brightness. The backlight module generally
includes a Light Emitting Diode (LED) lamp strip, a reflec-
tor plate, optical films, etc., where the diffusion sheet, which
is an optical film, is configured to convert a point light
source into a surface light source according to different
refractive indexes of diffusion particles on a surface thereof
to thereby provide the liquid crystal display with a uniform
surface light source.

SUMMARY

[0004] Embodiments of the disclosure provide a diffusion
sheet, a method for fabricating the same, a backlight module,
and a display device.

[0005] In an aspect, the embodiments of the disclosure
provide a diffusion sheet including: a substrate, and a
diffusion layer arranged on a side of the substrate; wherein
the diffusion layer includes a first base layer, and a plurality
of diffusion particles and a plurality of self-lubricating
particles distributed in the first base layer.

[0006] In some embodiments, the plurality of self-lubri-
cating particles are modified graphene particles.

[0007] In some embodiments, a modified material on a
surface of each of the modified graphene particles includes
one or more of hydroxyl acrylamide, allyl glycidyl ether, or
acrylic acid.

[0008] In some embodiments, the plurality of self-lubri-
cating particles and the plurality of diffusion particles are
distributed in the first base layer at a uniform interval.
[0009] In some embodiments, the plurality of diffusion
particles account for 20% to 30% of a total mass of the
diffusion layer, and the plurality of self-lubricating particles
account for 10% to 15% of the total mass of the diffusion
layer.

[0010] In some embodiments, particle sizes of the plural-
ity of self-lubricating particles, and particle sizes of the
plurality of diffusion particles lie in a same range.

[0011] In some embodiments, the plurality of diffusion
particles includes a plurality of first diffusion particles
and/or a plurality of second diffusion particles; wherein
particle sizes of the plurality of the first diffusion particles lie
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in a different range with that of particle sizes of the plurality
of the second diffusion particles.

[0012] Insome embodiments, a particle size of each of the
plurality of first diffusion particles is greater than or equal to
15 um and less than or equal to 25 pm.

[0013] Insome embodiments, a particle size of each of the
plurality of second diffusion particles is greater than 25 pm
and less than or equal to 35 pm.

[0014] In some embodiments, the plurality of diffusion
particles are spherical or ellipsoidal organic diffusion mol-
ecules, and shapes of the plurality of self-lubricating par-
ticles are same as that of the plurality of diffusion particles.
[0015] In some embodiments, a material of each of the
plurality of diffusion particles includes one or more of
polymethyl methacrylate, polyethyl methacrylate, polysty-
rene, or siloxane resin.

[0016] In some embodiments, the first base layer includes
water-soluble resin and a functional additive, wherein the
water-soluble resin includes acrylic resin, and the functional
additive includes a dispersant, a cross-linking agent, a
defoamer, and an antistatic agent.

[0017] In some embodiments, the diffusion sheet further
includes a protective coating arranged on a side of the
substrate facing away from the diffusion layer, and the
protective coating includes a second base layer, and a
plurality of third diffusion particles distributed in the second
base layer.

[0018] Insome embodiments, a particle size of each of the
plurality of third diffusion particles is greater than or equal
to 0.5 m and less than or equal to 10 um.

[0019] In some embodiments, a size of the first base layer
in a direction perpendicular to a surface of the substrate is
one second to third fourths of a particle size of a diffusion
particle with a largest particle size among the plurality of
diffusion particles.

[0020] In another aspect, the embodiments of the disclo-
sure further provide a backlight module, including the
diffusion sheet according to the embodiments of the disclo-
sure.

[0021] In still another aspect, the embodiments of the
disclosure further provide a display device, including the
backlight module according to the embodiments of the
disclosure.

[0022] In a further aspect, the embodiments of the disclo-
sure further provide a method for fabricating the diffusion
sheet according to the embodiments of the disclosure, the
method including: providing the substrate; coating diffusion
coating fluid uniformly on the substrate to form a diffusion
coating; and heat curing the diffusion coating to form the
diffusion layer, wherein the diffusion layer includes the first
base layer formed on the substrate, and the plurality of
diffusion particles and the plurality of self-lubricating par-
ticles distributed in the first base layer.

[0023] In some embodiments, before coating diffusion
coating fluid uniformly on the substrate to form a diffusion
coating, the method further includes: mixing sufficiently an
acrylic emulsion accounting for 40% to 60% of a total mass,
diffusion particles accounting for 20% to 30% of the total
mass, self-lubricating particles accounting for 10% to 15%
of the total mass, and a functional additive accounting for
0.5% to 3% of the total mass into a mixture, and diffusing
the mixture at a high speed to form the diffusion coating
fluid.
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[0024] In some embodiments, heat curing the diffusion
coating includes: heat curing the diffusion coating for 1 to 10
hours at temperature of 80° to 160°.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to make the technical solutions according
to the embodiments of the disclosure more apparent, the
drawings to which a description of the embodiments refers
will be briefly introduced below, and apparently the draw-
ings to be described below are merely illustrative of some of
the embodiments of the disclosure, and those ordinarily
skilled in the art can derive from these drawings other
drawings without any inventive effort.

[0026] FIG. 1 is a schematic structural diagram of a
diffusion sheet according to the embodiments of the disclo-
sure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0027] At present, TV sets and display products may
inevitably vibrate while being transported so that friction
tends to occur between optical films and a display screen, or
between the optical films, so powder may fall onto surfaces
of the optical films as a result of scratching, thus resulting in
bright specks and spots on the display products. In the
related art, in order to avoid the problem of scratching
arising from a friction between a diffusion sheet and another
film, a particle size distribution of diffusion particles on a
surface of the diffusion sheet is extended to thereby improve
the compressibility of the diffusion particles, so the diffusion
particles can be alleviated from falling off during the fric-
tion, but the anti-scratching performance of the diffusion
sheet has been improved so insignificantly that a display
defect arising from scratching the diffusion sheet due to the
friction has remained unaddressed.

[0028] The technical solutions according to the embodi-
ments of the disclosure will be described below clearly and
fully with reference to the drawings in the embodiments of
the disclosure, and apparently the embodiments to be
described are only a part but not all of the embodiments of
the disclosure. Based upon the embodiments here of the
disclosure, all the other embodiments which can occur to
those ordinarily skilled in the art without any inventive effort
shall fall into the claimed scope of the disclosure.

[0029] As illustrated in FIG. 1, a diffusion sheet according
to the embodiments of the disclosure includes: a substrate 1,
and a diffusion layer 2 arranged on a side of the substrate 1;
where the diffusion layer 2 includes a first base layer 21, and
a plurality of diffusion particles 22 and a plurality of
self-lubricating particles 23 distributed in the first base layer
21.

[0030] In the diffusion sheet above according to the
embodiments of the disclosure, both the plurality of diffu-
sion particles 22 and the plurality of self-lubricating par-
ticles 23 are distributed in the diffusion layer 2 on a surface
of the diffusion sheet, the plurality of diffusion particles 22
are distributed in the diffusion layer 2 so that they can diffuse
light rays to thereby guarantee good optical performance of
the diffusion sheet, and the plurality of self-lubricating
particles 23 are distributed in the diffusion layer 2 so that
they can lower in effect a friction coefficient on the surface
of the diffusion sheet, and when the diffusion sheet comes
into contact with another film, the friction between the

Oct. 24,2019

diffusion sheet and the other film can be alleviated to thereby
improve the anti-scratching performance of the diffusion
sheet, and provide the diffusion sheet with the effect of
self-lubricating and anti-scratching so as to protect the
diffusion sheet, to improve the good yield of the display
product, and to lower a production cost.

[0031] In some embodiments, the plurality of self-lubri-
cating particles 23 are embodied as modified graphene
particles. Since there is a cross-linking between the modified
graphene particles and the first base layer 21, thereby their
adhesion to the first base layer 21 can be improved so as to
improve their stability in the diffusion sheet.

[0032] In some embodiments, a modified material on a
surface of each of the modified graphene particles includes
one or more of hydroxyl acrylamide, allyl glycidyl ether, or
acrylic acid, that is, the surfaces of the modified graphene
particles are modified with one or more of hydroxyl acryl-
amide, allyl glycidyl ether, or acrylic acid to thereby form a
highly stable self-lubricating coating with an extremely low
surface friction coefficient on the surfaces of the modified
graphene particles, so that the graphene particles can have
good thermal conductivity, thermal dissipation, and hydro-
philicity, and the surfaces of the modified graphene particles
can have an extremely low friction coefficient to thereby
further improve the anti-scratching performance of the dif-
fusion sheet.

[0033] In some embodiments, the plurality of self-lubri-
cating particles 23 and the plurality of diffusion particles 22
are distributed in the first base layer 21 at a uniform interval,
for example, the plurality of self-lubricating particles 23 and
the plurality of diffusion particles 22 are alternately distrib-
uted in the first base layer 21 at a uniform interval.

[0034] In some embodiments, the plurality of diffusion
particles 22 account for 20% to 30% of a total mass of the
diffusion layer 2, and the plurality of self-lubricating par-
ticles 23 account for 10% to 15% of the total mass of the
diffusion layer 2. Since a reasonable proportion of the
contents of the plurality of diffusion particles 22 and the
plurality of self-lubricating particles 23 is set as described
above, the self-lubricating property of the diffusion layer 2
can be further improved, so as to further improve the
anti-scratching performance of the diffusion sheet.

[0035] In some embodiments, particle sizes of the plural-
ity of self-lubricating particles 23, and particle sizes of the
plurality of diffusion particles 22 lie in the same range to
thereby facilitate the fabrication of the diffusion layer 2.
[0036] Insome embodiments, a particle size of each of the
plurality of diffusion particles 22 is greater than or equal to
15 pm and less than or equal to 35 um, and since the particle
sizes of the plurality of self-lubricating particles 23 and the
particle sizes of the plurality of diffusion particles 22 lie in
the same range, a particle size of each of the plurality of
self-lubricating particles 23 is also greater than or equal to
15 um and less than or equal to 35 um, so that ranges of the
particle sizes of the plurality of self-lubricating particles 23
and the plurality of diffusion particles 22 can be adapted as
appropriate to an overall arrangement of the diffusion layer
2 to thereby further improve the self-lubricating effect of the
diffusion layer 2.

[0037] In some embodiments, the particle size of each of
the plurality of diffusion particles 22 is greater than or equal
to 15 pm and less than or equal to 25 um, and/or, the particle
size of each of the plurality of diffusion particles 22 is
greater than 25 pm and less than or equal to 35 um. That is,
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the plurality of diffusion particles 22 may include a plurality
of first diffusion particles and/or a plurality of second
diffusion particles, where a particle size of each of the
plurality of first diffusion particles is greater than or equal to
15 um and less than or equal to 25 pm, and a particle size
of each of the plurality of second diffusion particles is
greater than 25 um and less than or equal to 35 pm. Stated
otherwise, the plurality of diffusion particles 22 may include
only the first diffusion particles or the second diffusion
particles to thereby facilitate the fabrication of the diffusion
layer 2; or the plurality of diffusion particles 22 may
alternatively include both the first diffusion particles and the
second diffusion particles with their particle sizes lying in
two ranges respectively, that is, the plurality of diffusion
particles 22 include both the diffusion particles with larger
particle sizes, and the diffusion particles with smaller par-
ticle sizes to thereby improve the light-diffusing effect of the
diffusion particles 22 so as to improve the optical perfor-
mance of the diffusion sheet according to the embodiments
of the disclosure.

[0038] In some embodiments, since the particle sizes of
the plurality of self-lubricating particles 23 lie in the same
range as the particle sizes of the plurality of diffusion
particles 22, the plurality of self-lubricating particles 23 may
include first self-lubricating particles with particle sizes
ranging from 15 pum to 25 pm, or second self-lubricating
particles with particle sizes greater than 25 pm and less than
or equal to 35 pm; or the plurality of self-lubricating
particles 23 may alternatively include both the first self-
lubricating particles and the second self-lubricating particles
with their particle sizes lying in two ranges respectively.
[0039] Where the particle sizes of the first self-lubricating
particles are set substantially the same as or slightly different
from the particle sizes of the first diffusion particles, or the
particle sizes of the first self-lubricating particles are set the
same as the particle sizes of the first diffusion particles; and
alike, the particle sizes of the second self-lubricating par-
ticles are set substantially the same as or slightly different
from the particle sizes of the second diffusion particles, or
the particle sizes of the second self-lubricating particles are
set the same as the particle sizes of the second diffusion
particles. It shall be noted that, if the particle sizes of the
particles are set the same, then no error will be considered,
but there is some difference in particle size between the
self-lubricating particles 23 and the diffusion particles 22
with their particle sizes corresponding to each other under an
actual fabrication process condition, that is, the particle sizes
of the self-lubricating particles 23 are very approximately to
and substantially the same as those of the diffusion particles
22 with particle sizes corresponding thereto.

[0040] In some embodiments, the plurality of diffusion
particles 22 are spherical or ellipsoidal organic diffusion
molecules, where the plurality of diffusion particles 22 are
arranged to be spherical or ellipsoidal to thereby improve the
effect of light diffusion; and the plurality of self-lubricating
particles 23 are arranged to be spherical or ellipsoidal in the
same shapes as the shapes of the plurality of diffusion
particles 22 to thereby facilitate the fabrication of the
diffusion layer 2 so as to improve the self-lubricating effect
of the diffusion layer 2.

[0041] In some embodiments, a material of each of the
plurality of diffusion particles 22 includes one or more of
polymethyl methacrylate, polyethyl methacrylate, polysty-
rene, or siloxane resin.
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[0042] In some embodiments, in the diffusion sheet above
according to the embodiments of the disclosure, the first
base layer 21 includes water-soluble resin and a functional
additive, where the water-soluble resin includes acrylic
resin, and the functional additive includes a dispersant, a
cross-linking agent, a defoamer, and an antistatic agent.
[0043] In some embodiments, the diffusion sheet further
includes a protective coating 3 arranged on a side of the
substrate 1 facing away from the diffusion layer 2. The
protective coating 3 is arranged on the side of the substrate
1 facing away from the diffusion layer 2 to protect the
diffusion sheet so as to guarantee the performance of the
diffusion sheet.

[0044] In some embodiments, the protective coating 3
includes a second base layer 31, and a plurality of third
diffusion particles 32 distributed in the second base layer 31.
[0045] In some embodiments, in the protective coating 3,
a particle size of each of the plurality of third diffusion
particles 32 is greater than or equal to 0.5 m and less than
or equal to 10 pm.

[0046] In some embodiments, in the diffusion sheet above
according to the embodiments of the disclosure, a size of the
first base layer 21 in a direction perpendicular to a surface
of the substrate 1 is one second to third fourths of a particle
size of each diffusion particle 22 with the largest particle size
among the plurality of diffusion particles 22. The particle
size of each diffusion particle 22 with the largest particle size
among the plurality of diffusion particles 22 is larger than a
thickness of the first base layer 21, that is, each diffusion
particle 22 with the largest particle size is distributed in the
first base layer 21 at a height higher than a surface of the first
base layer 21 by one fourth to one second of its particle size.
Further, the particle sizes of the plurality of self-lubricating
particles 23 lie in the same range as the particle sizes of the
plurality of diffusion particles 22, so particle sizes of at least
apart of the plurality of self-lubricating particles 23 lie in the
same range as the particle size of each diffusion particle 22
with the largest particle size among the plurality of diffusion
particles 22, so at least the part of the self-lubricating
particles 23 are distributed in the first base layer 21 above
the surface of the first base layer 21 to thereby further lower
the friction coefficient of the surface of the diffusion layer 2
so0 as to further improve the anti-scratching performance of
the diffusion sheet.

[0047] In some embodiments, in the diffusion sheet above
according to the embodiments of the disclosure, the sub-
strate 1 is a transparent substrate. Further, a thickness of the
substrate 1 ranges from 10 pm to 300 um, for example,
ranges from 30 um to 100 um or 100 um to 200 pm. It shall
be noted that, the thickness of the substrate 1 can be selected
as needed under an actual application condition, although
the embodiments of the disclosure will not be limited
thereto.

[0048] In some embodiments, a refractive index of the
substrate 1 ranges from 1.4 to 1.75, and a material of the
substrate 1 can be one of polycarbonate, polyethylene
terephthalate, polyamide resin, polystyrene, polyethylene, or
polymethyl methacrylate.

[0049] Based upon the same inventive concept, the
embodiments of the disclosure further provide a backlight
module including the diffusion sheet according to any one of
the above embodiments of the disclosure. Since the back-
light module addresses the problem under a similar principle
to the diffusion sheet, reference can be made to the imple-
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mentation of the diffusion sheet for an implementation of the
backlight module, so a repeated description thereof will be
omitted here.

[0050] Based upon the same inventive concept, the
embodiments of the disclosure further provide a display
device including the backlight module according to any one
of the above embodiments of the disclosure. The display
device can be a mobile phone, a tablet computer, a TV set,
a monitor, a notebook computer, a digital photo frame, a
navigator, or any other product or component with a display
function. All the other components indispensable to the
display device shall readily occur to those ordinarily skilled
in the art, and a repeated description thereof will be omitted
here, but the embodiments of the disclosure will not be
limited thereto. Further, since the display device addresses
the problem under a similar principle to the backlight
module, reference can be made to the embodiments of the
backlight module above for an implementation of the dis-
play device, and a repeated description thereof will be
omitted here.

[0051] Based upon the same inventive concept, the
embodiments of the disclosure further provide a method for
fabricating a diffusion sheet, where the method includes:
providing a substrate 1, coating diffusion coating fluid
uniformly on the substrate 1 to form a diffusion coating, and
heat curing the diffusion coating to form a diffusion layer 2;
where the diffusion layer 2 includes a first base layer 21, and
a plurality of diffusion particles 22 and a plurality of
self-lubricating particles 23 distributed in the first base layer
21.

[0052] The self-lubricating particles 23 are arranged in the
diffusion layer 2 fabricated using the method above for
fabricating the diffusion sheet to thereby lower in effect a
friction coeflicient on a surface of the diffusion sheet, and
improve the anti-scratching performance of the diffusion
sheet so as to improve a good yield of the display product,
and to lower a production cost.

[0053] In some embodiments, before the diffusion coating
fluid is coated uniformly on the substrate 1 to form the
diffusion layer 2, the method further includes preparing the
diffusion coating fluid by: mixing an acrylic emulsion
accounting for 40% to 60% of a total mass, diffusion
particles 22 accounting for 20% to 30% of the total mass,
self-lubricating particles 23 accounting for 10% to 15% of
the total mass, and a functional additive accounting for 0.5%
to 3% of the total mass into a mixture sufficiently, and
diffusing the mixture at a high speed to form the diffusion
coating fluid.

[0054] In some embodiments, after the components are
sufficiently mixed into the mixture at the proportion above,
the mixture can be diffused for 30 minutes using a high-
speed diffuser to form the diffusion coating fluid. Here it
shall be noted that, the percentages of the respective com-
ponents in the operation above of preparing the diffusion
coating fluid refer to their percentages among the total mass
of the diffusion coating fluid.

[0055] In some embodiments, heat curing the diffusion
coating includes: heat curing the diffusion coating for 1 to 10
hours at temperature of 80° to 160°.

[0056] In some embodiments, the method above further
includes: forming a protective coating 3 on a side of the
substrate 1 facing away from the diffusion layer 2.

[0057] Evidently those skilled in the art can make various
modifications and variations to the disclosure without
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departing from the spirit and scope of this disclosure. Thus
the disclosure is also intended to encompass these modifi-
cations and variations thereto so long as the modifications
and variations come into the scope of the claims appended
to the disclosure and their equivalents.

1. A diffusion sheet, comprising:

a substrate; and

a diffusion layer arranged on a side of the substrate,

wherein the diffusion layer comprises a first base layer,
and a plurality of diffusion particles distributed in the
first base layer and a plurality of self-lubricating par-
ticles distributed in the first base layer.

2. The diffusion sheet according to claim 1, wherein the
plurality of self-lubricating particles are modified graphene
particles.

3. The diffusion sheet according to claim 2, wherein a
modified material on a surface of each of the modified
graphene particles comprises one or more of hydroxyl
acrylamide, allyl glycidyl ether, or acrylic acid.

4. The diffusion sheet according to claim 1, wherein the
plurality of self-lubricating particles and the plurality of
diffusion particles are distributed in the first base layer at a
uniform interval.

5. The diffusion sheet according to claim 1, wherein the
plurality of diffusion particles account for 20% to 30% of a
total mass of the diffusion layer, and the plurality of self-
lubricating particles account for 10% to 15% of the total
mass of the diffusion layer.

6. The diffusion sheet according to claim 1, wherein
particle sizes of the plurality of self-lubricating particles, and
particle sizes of the plurality of diffusion particles lie in a
same range.

7. The diffusion sheet according to claim 6, wherein the
plurality of diffusion particles comprise a plurality of first
diffusion particles and/or a plurality of second diffusion
particles; wherein particle sizes of the plurality of the first
diffusion particles lie in a different range with that of particle
sizes of the plurality of the second diffusion particles.

8. The diffusion sheet according to claim 7, wherein a
particle size of each of the plurality of first diffusion particles
is greater than or equal to 15 um and less than or equal to 25
pm.

9. The diffusion sheet according to claim 7, wherein a
particle size of each of the plurality of second diffusion
particles is greater than 25 pm and less than or equal to 35
pm.

10. The diffusion sheet according to claim 1, wherein the
plurality of diffusion particles are spherical or ellipsoidal
organic diffusion molecules, and shapes of the plurality of
self-lubricating particles are same as that of the plurality of
diffusion particles.

11. The diffusion sheet according to claim 1, wherein a
material of each of the plurality of diffusion particles com-
prises one or more of polymethyl methacrylate, polyethyl
methacrylate, polystyrene, or siloxane resin.

12. The diffusion sheet according to claim 1, wherein the
first base layer comprises water-soluble resin and a func-
tional additive, wherein the water-soluble resin comprises
acrylic resin, and the functional additive comprises a dis-
persant, a cross-linking agent, a defoamer, and an antistatic
agent.

13. The diffusion sheet according to claim 1, wherein the
diffusion sheet further comprises a protective coating
arranged on a side of the substrate facing away from the
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diffusion layer, and the protective coating comprises a
second base layer, and a plurality of third diffusion particles
distributed in the second base layer.

14. The diffusion sheet according to claim 13, wherein a
particle size of each of the plurality of third diffusion
particles is greater than or equal to 0.5 pm and less than or
equal to 10 um.

15. The diffusion sheet according to claim 1, wherein a
size of the first base layer in a direction perpendicular to a
surface of the substrate is one second to third fourths of a
particle size of a diffusion particle with a largest particle size
among the plurality of diffusion particles.

16. A backlight module, comprising the diffusion sheet
according to claim 1.

17. A display device, comprising the backlight module
according to claim 16.

18. A method for fabricating the diffusion sheet according
to claim 1, the method comprising:

providing the substrate;

coating diffusion coating fluid uniformly on the substrate

to form a diffusion coating; and
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heat curing the diffusion coating to form the diffusion
layer, wherein the diffusion layer comprises the first
base layer formed on the substrate, and the plurality of
diffusion particles distributed in the first base layer and
the plurality of self-lubricating particles distributed in
the first base layer.

19. The method according to claim 18, wherein before
coating diffusion coating fluid uniformly on the substrate to
form a diffusion coating, the method further comprises:

mixing sufficiently an acrylic emulsion accounting for

40% to 60% of a total mass, diffusion particles account-
ing for 20% to 30% of the total mass, self-lubricating
particles accounting for 10% to 15% of the total mass,
and a functional additive accounting for 0.5% to 3% of
the total mass into a mixture, and diffusing the mixture
at a high speed to form the diffusion coating fluid.

20. The method according to claim 18, wherein heat
curing the diffusion coating comprises: heat curing the
diffusion coating for 1 to 10 hours at temperature of 80° to
160°.



