
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
72

2 
86

9
A

1
*EP003722869A1*

(11) EP 3 722 869 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
14.10.2020 Bulletin 2020/42

(21) Application number: 19746965.3

(22) Date of filing: 30.01.2019

(51) Int Cl.:
G02F 1/13357 (2006.01) G02B 6/00 (2006.01)

(86) International application number: 
PCT/CN2019/073892

(87) International publication number: 
WO 2019/149217 (08.08.2019 Gazette 2019/32)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 01.02.2018 CN 201810110871
01.02.2018 CN 201820192784 U

(71) Applicant: GUANGDONG OPPO MOBILE 
TELECOMMUNICATIONS 
CORP., LTD.
Wusha, Chang’an Town
Dongguan,
Guangdong 523860 (CN)

(72) Inventor: OUYANG, Zhibin
Dongguan, Guangdong 523860 (CN)

(74) Representative: Mewburn Ellis LLP
Aurora Building 
Counterslip
Bristol BS1 6BX (GB)

(54) BACKLIGHT MODULE, DISPLAY APPARATUS, AND ELECTRONIC DEVICE

(57) A backlight module, a display device, and an
electronic device are provided. The backlight module in-
cludes a light guide plate, a light source assembly, and
a first diffusion film. The light guide plate has a first sur-
face, a second surface disposed opposite to the first sur-
face, and a side surface connected between the first sur-
face and the second surface. The light source assembly
is configured to emit light toward the side surface of the
light guide plate. The first diffusion film is disposed on
the second surface of the light guide plate and close to
the light source assembly, and the first diffusion film is
configured to diffuse incident light, which is emitted to
the first diffusion film from the light source assembly, to

a position of the first surface away from the light source
assembly. The backlight module is provided with the first
diffusion film which is on the second surface of the light
guide plate and close to the light source assembly, so
that after lights which are emitted from the light source
assembly reach the first diffusion film, the lights can be
diffused by the first diffusion film to a position of the first
surface away from the light source assembly. In this way,
light intensity in a position of the first surface away from
the light source assembly can be enhanced, and bright-
ness in a position of the first surface which is close to the
light source and in a position of the first surface which is
away from the light source can be balanced.
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Description

TECHNICAL FIELD

[0001] This disclosure relates to the technical field of
electronic devices, and particularly to a backlight module,
a display device, and an electronic device.

BACKGROUND

[0002] In the related art, in order to realize a backlight
function in electronic devices, a light source assembly
for light-emitting is usually provided on one side of the
electronic device, and then light is guided to a display
region of the electronic device through a light guide plate
to realize the backlight function. With the increase of dis-
play size of the electronic device, a brightness difference
in the display region of the electronic device is obvious,
which affects a overall display effect.

SUMMARY

[0003] Implementations provide a backlight module, a
display device, and an electronic device, which can re-
alize uniform light emitting.
[0004] According to a first aspect, a backlight module
is provided in implementations. The backlight module in-
cludes a light guide plate, a light source assembly, and
a first diffusion film. The light guide plate has a first sur-
face, a second surface disposed opposite to the first sur-
face, and a side surface connected between the first sur-
face and the second surface. The light source assembly
is configured to emit light toward the side surface of the
light guide plate. The first diffusion film is disposed on
the second surface of the light guide plate and close to
the light source assembly, and the first diffusion film is
configured to diffuse incident light, which is emitted to
the first diffusion film from the light source assembly, to
a position of the first surface away from the light source
assembly.
[0005] According to a second aspect, a display device
is provided in implementations. The display device in-
cludes a display panel and a backlight module according
to the first aspect mentioned above. The display panel
is stacked on the first surface of the light guide plate, the
display panel has a display region and a non-display re-
gion connected with the display region, the non-display
region covers the light source assembly and the first dif-
fusion film, and the first diffusion film is configured to dif-
fuse incident light, which is emitted to the first diffusion
film from the light source assembly, to the display region.
[0006] According to a third aspect, an electronic device
is provided in implementations. The electronic device in-
cludes the display device according to the second aspect.
[0007] According to the backlight module provided in
implementations, the first diffusion film is provided on the
second surface of the light guide plate and close to the
light source assembly, so that after light which is emitted

from the light source assembly reaches the first diffusion
film, the first diffusion film can diffuse the light to a position
of the first surface away from the light source assembly.
In this way, light intensity in a position of the first surface
away from the light source assembly can be enhanced,
and brightness in positions, which are close to the light
source assembly and away from the light source assem-
bly, of the first surface can be balanced.
[0008] The backlight module is applicable to the dis-
play device and the electronic device provided in imple-
mentations, thereby the display device and the electronic
device with uniform light emitting can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] To describe technical solutions in implementa-
tions of the present disclosure more clearly, the following
briefly introduces accompanying drawings required for
illustrating the implementations. Apparently, the accom-
panying drawings in the following description illustrate
some implementations of the present disclosure. Those
of ordinary skill in the art may also obtain other drawings
based on these accompanying drawings without creative
efforts.

FIG 1 is a schematic diagram illustrating a display
device according to implementation I.
FIG 2 is a schematic diagram illustrating lights in the
display device illustrated in FIG 1.
FIG 3 is a schematic diagram illustrating a position
of the first diffusion layer relative to the reflective
plate illustrated in FIG 1.
FIG 4 is a schematic diagram illustrating a display
device according to implementation II.
FIG 5 is a schematic diagram illustrating a display
device according to implementation III.
FIG 6 is a schematic diagram illustrating a support
frame illustrated in FIG 5 according to implementa-
tions.
FIG 7 is a schematic diagram illustrating the support
frame illustrated in FIG 5 according to other imple-
mentations.
FIG 8 is a schematic diagram illustrating the support
frame illustrated in FIG 5 according to other imple-
mentations.
FIG 9 is a schematic diagram illustrating the light-
shielding glue illustrated in FIG 5.
FIG 10 is a schematic diagram illustrating the light
guide plate and the support frame illustrated in FIG 5.
FIG 11 is a schematic diagram illustrating an elec-
tronic device according to implementations.

DETAILED DESCRIPTION

[0010] Technical solutions in implementations of the
present application will be clearly and completely de-
scribed below with reference to the accompanying draw-
ings.

1 2 
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[0011] In order to understand the above-mentioned ob-
jects, features, and advantages of the present application
more clearly, the present application is described in detail
below with reference to the accompanying drawings and
specific implementations. It should be noted that, the im-
plementations as well as features in the implementations
can be combined with each other without conflicts.
[0012] In the following description, many specific de-
tails are set forth for a fully understanding of the present
application. However, the described implementations are
only a part rather than all of the implementations of the
present application. Based on the implementations pro-
vided herein, all other implementations obtained by those
of ordinary skill in the art without creative efforts shall fall
within the protection scope of this application.
[0013] In addition, implementations of the present dis-
closure are described below with reference to the accom-
panying drawings for the purpose to illustrate specific
implementations in which the present disclosure can be
implemented. Directional terms used in the present dis-
closure, such as "width", "length", "X direction", "Y direc-
tion", "Z direction", etc., refer to directions in the accom-
panying drawings, therefore, theses directional terms are
used for better describing and understanding of the
present disclosure, rather than indicate or imply that a
device or a component must have a specific orientation,
be constructed or operated in a specific orientation, and
should not be comprehended as limitations to the present
disclosure. Unless otherwise specified, terms "dispose",
"interconnect", "connect", and "fix" should be understood
in a broad sense unless otherwise specified and limited.
For example, terms "interconnect" and "connect" may
refer to fixedly connect, detachably connect, or integrally
connect. The terms "interconnect" and "connect" may al-
so refer to mechanically connect, electrically connect, or
communicate with each other. The terms "interconnect"
and "connect" may also refer to directly connect, indirect-
ly connect through an intermediate medium, intercom-
municate interiors of two elements, or interact between
two elements. For those of ordinary skill in the art, the
specific meanings of the above terms in the implemen-
tations of the present disclosure can be understood ac-
cording to specific situations.

Implementation I

[0014] Implementation I provides a display device 100.
As illustrated in FIG 1, the display device 100 includes a
display panel 2 and a backlight module 1. The backlight
module 1 is disposed blow the display panel 2 and is
configured to provide backlight for the display panel 2.
[0015] As illustrated in FIG 1, the backlight module 1
includes a light guide plate 12, a light source assembly
11, and a first diffusion film 13. The light guide plate 12
has a first surface F1, a second surface F2 disposed
opposite to the first surface F1, and a side surface R1
connected between the first surface F1 and the second
surface F2. The light source assembly 11 is configured

to emit lights toward the side surface R1 of the light guide
plate 12. The first diffusion film 13 is disposed on the
second surface F2 of the light guide plate 12 and close
to the light source assembly 11, and the first diffusion
film 13 is configured to diffuse incident lights, which is
emitted to the first diffusion film 13 from the light source
assembly 11, to a position of the first surface F1 away
from the light source assembly 11.
[0016] For convenience of description, the length ex-
tension direction of the first surface F1 is defined as X
direction, the direction from the first surface F1 to the
second surface F2 is defined as Y direction, and the di-
rection perpendicular to both the X direction and the Y
direction is defined as Z direction.
[0017] In some implementations, as illustrated in FIG
1, the light guide plate 12 is a transparent plate with a
long rectangular shape. The light guide plate 12 is for
light transmission. After lights emitted from the light
source assembly 11 are incident through the side surface
R1, part of the lights reaches the second surface F2. The
lights reaching the second surface F2 can be reflected
to the first surface F1 to form emitting lights of light source
assembly 11. In other implementations, the light guide
plate 12 can be in a thin cylindrical sheet shape or other
shapes.
[0018] In some implementations, as illustrated in FIG
1, the light source assembly 11 and the light guide plate
12 are arranged side by side along the X direction, and
the light source assembly 11 is close to one side of the
side surface R1 of the light guide plate 12. The lights
emitted from the light source assembly 11 can be incident
to the light guide plate 12 through the side surface R1.
An area of the light guide plate 12 close to the light source
assembly 11 has high brightness, and an area of the light
guide plate 12 away from the light source assembly 11
has low brightness.
[0019] In some implementations, as illustrated in FIG
1, the first diffusion film 13 is disposed on the second
surface F2 of the light guide plate 12 and close to the
light source assembly 11. The first diffusion film 13 has
a fine-porous structure that can correct a diffusion angle
of incident lights reaching the first diffusion film 13, that
is, a light radiation area of lights incident on the first dif-
fusion film 13 is increased, such that the lights incident
on the first diffusion film 13 can be diffused to a position
away from the light source assembly 11, which reduces
brightness of an area of the light guide plate 12 close to
the light source assembly 11 and increases brightness
of an area of the light guide plate 12 away from the light
source assembly 11. In other implementations, the first
diffusion film 13 may also be composed of polarizers with
different angles.
[0020] FIG 2 is a schematic diagram illustrating lights
in the backlight module 1 of the display device 100. As
illustrated in FIG 2, lights which are emitted from the light
source assembly 11 reach the light guide plate 12 through
the side surface R1 of the light guide plate 12, part of the
lights will reach the second surface F2 and will be diffused
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by the first diffusion film 13 on the second surface F2 to
a position of the first surface F1 away from the light source
assembly 11.
[0021] Therefore, in implementations, the first diffusion
film 13, which is close to the light source assembly 11,
is disposed on the second surface F2 of the light guide
plate 12, so that after lights emitted from the light source
assembly 11 reach the first diffusion film 13, the first dif-
fusion film 13 can diffuse the lights to a position of the
first surface F1 away from the light source assembly 11.
In this way, light intensity in a position of the first surface
F1 away from the light source assembly 11 can be en-
hanced, and brightness in a position of the first surface
F1 close to the light source assembly 11 and brightness
in a position of the first surface F1 away from the light
source assembly 11 ban be balanced, such that the back-
light module 1 can emit lights uniformly.
[0022] As illustrated in FIG 1, the second surface F2
partially overlaps the first diffusion film 13. In this imple-
mentation, the length of the first surface F1 in the X di-
rection is greater than the length of the first diffusion film
13 in the X direction. The first diffusion film 13 is disposed
on the light guide plate 12 in a position with strong light
intensity to diffuse lights. The first surface F1 of the light
guide plate 12 can also be correspondingly provided with
other components (such as a reflector).
[0023] In some implementations, as illustrated in FIG
1, a side of the first diffusion film 13 is flush with the side
surface R1 of the light guide plate 12, so that the first
diffusion film 13 can diffuse lights incident at a joint be-
tween the first surface F1 and the side surface R1, which
can further improve reliability of the backlight module 1.
In other implementations, in the X direction, the side of
the first diffusion film 13 can be separated from the side
surface R1 of the light guide plate 12 by a gap.
[0024] As illustrated in FIG 1, the backlight module 1
can further include a reflective plate 14. The reflective
plate 14 is disposed on the second surface F2 and ar-
ranged side by side with the first diffusion film 13. The
reflective plate 14 is configured to diffuse incident lights,
which is emitted to the reflective plate 14, to the first sur-
face F1 at a certain reflection angle (e.g. angle of reflec-
tion).
[0025] In some implementation, as illustrated in FIG 1
and FIG 3, the reflective plate 14 is away from the light
source assembly 11 than the first diffusion film 13. The
first diffusion film 13 and the reflective plate 14 are se-
quentially arranged on the second surface F2 of the light
guide plate 12 along the X direction of the light guide
plate 12. The size of the first diffusion film 13 in the Z
direction is the same as the size of the second surface
F2 in the Z direction. Lights which are close to the light
source assembly 11 first reach the first diffusion film 13
and then are diffused by the first diffusion film 13. Lights
which are away from the light source assembly 11 reach
the reflective plate 14 and then are reflected by the re-
flective plate 14 to the first surface F1 at a certain angle
of reflection. In other implementations, the reflective plate

14 can be arranged side by side with the first diffusion
film 13 along the Z direction, and the length of the reflec-
tive plate 14 in the X direction is the same as the length
of the second surface F2 in the X direction, thus part of
lights close to the light source assembly 11 can be dif-
fused by the first diffusion film 13 and part of the lights
can be reflected by the reflective plate 14.
[0026] As illustrated in FIG 3, the reflective plate 14 is
separated from the first diffusion film 13 by a predeter-
mined distance D1. The reflective plate 14 and the first
diffusion film 13 are spaced by a preset distance along
the X direction to form a gap, which is reserved for as-
sembly of other components such as a support frame,
the first diffusion film 13, the reflective plate 14, and the
light guide plate 12. As such, interference between the
first diffusion film 13 and the reflective plate 14 during
installation can be prevented, and reliability of the back-
light module 1 cab be improved. In other implementa-
tions, the reflective plate 14 and the first diffusion film 13
are connected to form a structure with the same size as
the second surface F2. That is, there is no gap between
the reflective plate 14 and the first diffusion film 13, and
a structure formed by the reflective plate 14 and the first
diffusion film 13 covers the second surface F2 complete-
ly.
[0027] As illustrated in FIG 1, the light source assembly
11 is in close contact with the side surface R1 of the light
guide plate 12, so that lights emitted from the light source
assembly 11 can directly be incident into the light guide
plate 12 from the side surface R1 to better guarantee a
light-transmission path. In other implementations, the
light source assembly 11 can be separated from the side
surface R1 of the light guide plate 12 by a distance, for
example, 2 millimeter (mm).
[0028] As illustrated in FIG 1, the backlight module 1
further includes at least one antireflection film 15. The
antireflection film 15 is disposed on the first surface F1
of the light guide plate 12, to improve light transmittance
of the first surface F1 of the light guide plate 12. Specif-
ically, the at least one antireflection film 15 includes a
lower antireflection film 151 and an upper antireflection
film 152. The lower antireflection film 151 and the upper
antireflection film 152 are sequentially stacked on the
first surface F1 of the light guide plate 12.
[0029] As illustrated in FIG 1, the backlight module 1
further includes a support frame 16. The support frame
16 is disposed on a side of the second surface F2 of the
light guide plate 12 to support the light source assembly
11, the light guide plate 12, and the reflective plate 14.
[0030] As illustrated in FIG 1, the display panel 2 in-
cludes a lower polarizer 21, a thin film crystal array layer
22, a liquid crystal layer 23, a filter layer 24, and an upper
polarizer 25 which are stacked in sequence. The lower
polarizer 21 is attached to the first surface F1 of the light
guide plate 12. The thin film crystal array layer 22 is pro-
vided with a encapsulation portion protruding from the
lower polarizer 21, and the encapsulation portion forms
the non-display region A2. Specifically, the display panel
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2 is a liquid crystal display panel 2. The display panel 2
includes the lower polarizer 21, a thin film transistor (TFT)
array layer 22, the liquid crystal layer 23, a color filter 24,
and the upper polarizer 25, which are sequentially
stacked on the antireflection film 15 of the backlight mod-
ule 1.
[0031] Therefore, after lights emitted from the light
source assembly 11 of the backlight module 1 are inci-
dent on the display panel 2 through the second surface
F2 of the light guide plate 12 and the antireflection film
15, the lights pass through corresponding conducting liq-
uid crystal molecules in the lower polarizer 21 and the
liquid crystal layer 23, and then are filtered by the color
filter 24 to form color lights, thereby forming a correspond-
ing color display.
[0032] As illustrated in 2, the display panel 2 includes
a display region A1 and a non-display region A2. The
display panel 2 is approximately located in the display
region A1 of the display panel 2. The light source assem-
bly 11 is disposed in the non-display region A2 of the
display panel 2. The display region A1 is away from the
light source assembly 11 than the non-display region A2,
that is, the non-display region A2 is close to the light
source assembly 11. Correspondingly, the first diffusion
film 13 is disposed in the non-display region A2 to diffuse
lights in the non-display region A2 into the display region
A1. The reflective plate 14 is disposed in the display re-
gion A1.
[0033] In some implementations, as illustrated in FIG
1, the light source assembly 11 includes a light emitting
element 111, a printed circuit board (PCB) 112, and a
flexible printed circuit (PFC) 113. The light emitting ele-
ment 111 is disposed on the PCB 112, and the PCB 112
is electrically connected with the FPC 113.
[0034] The PCB 112 is configured to support the light
emitting element 111 and supply power for the light emit-
ting element 111. A surface of the PCB 112 for connection
with the light emitting element 111 faces the side surface
R1 of the light guide plate 12.
[0035] In some implementations, as illustrated in FIG
1, the light emitting element 111 can be a light emitting
chip embedded in the PCB 112, thereby effectively re-
ducing the length of the light source assembly 11 along
the X direction and the size of the non- display region A2
along the X direction. In other implementations, the light
emitting element 111 can also be an LED soldered on
the PCB 112.
[0036] As illustrated in FIG 1, the FPC 113 is configured
to establish a connection between the PCB 112 and other
functional modules such as a main board, to realize con-
trols such as power supply control of the light emitting
element 111. The FPC 113 is partially stacked on the
second surface F2 of the light guide plate 12, in other
words, the FPC 113 partially extends to the second sur-
face F2 of the light guide plate 12, that is, extends to an
area of the second surface F2 of the light guide plate 12
where the first diffusion film 13 is provided. That is, the
first diffusion film 13 is partially sandwiched between the

FPC 113 and the second surface F2 of the light guide
plate 12.
[0037] By arranging the FPC 113 on the second sur-
face F2 under the light guide plate 12, the influence on
the lights emitted from the light guide plate 12 when the
FPC 113 is disposed on the first surface F1 above the
light guide plate 12 can be avoided, the structure of the
backlight module 1 is optimized, and the reliability of the
backlight module 1 is further improved.
[0038] According to the display device 100 provided,
the backlight module 1 is disposed below the display pan-
el 2, and the first diffusion film 13, which is close to the
light source assembly 11, is disposed on the second sur-
face F2 of the light guide plate 12, so that after lights
emitted from the light source assembly 11 reach the first
diffusion film 13, the lights can be diffused by the first
diffusion film 13 to a position of the first surface F1 away
from the light source assembly 11. In this way, light in-
tensity in a position of the first surface F1 away from the
light source assembly 11 can be enhanced, and bright-
ness in a positions of the first surface F1 which is close
to the light source and brightness in a positions of the
first surface F1 which is away from the light source can
be balanced.

Implementation II

[0039] FIG 4 is a schematic diagram illustrating a dis-
play device 200 according to implementation II. The dis-
play device 200 provided in implementation II is basically
the same as the display device 100 provided in imple-
mentation 1 except that the backlight module 1 further
includes a second diffusion film 17. The second diffusion
film 17 is disposed on the first surface F1. An area of an
orthographic projection of the second diffusion film 17 on
the first surface F1 of the light guide plate 12 and an area
of an orthographic projection of the FPC 113 on the first
surface F1 of the light guide plate 12 are partially over-
lapped.
[0040] The second diffusion film 17 is configured to
further diffuse lights emitted from the first surface F1, this
makes the lights reaching the display panel 2 more uni-
form.
[0041] In this implementation, the second diffusion film
17 is disposed between the antireflection film 15 and the
first surface F1 of the light guide plate 12. The area of
the orthographic projection of the second diffusion film
17 on the first surface F1 of the light guide plate 12 and
the area of the orthographic projection of the FPC 113
on the first surface F1 of the light guide plate 12 are par-
tially overlapped, that is, the second diffusion film 17 and
the FPC 113 are partially overlapped along the X direc-
tion. Compared with the situation where the second dif-
fusion film 17 and the FPC 113 are arranged side-by-
side along the X direction, here, the size is reduced and
the structure of the display device 200 is optimized. The
lights emitted from the light source assembly 11 reach
the light guide plate 12 through the side surface R1 of
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the light guide plate 12. Part of the lights will reach the
second surface F2 to be diffused by the first diffusion film
13 on the second surface F2 to a position of the first
surface F1 away from the light source assembly 11. The
lights reaching the second diffusion film 17 will be further
diffused to form an area light source.
[0042] In some implementations, as illustrated in FIG
4, the second diffusion film 17 completely covers the sec-
ond surface F2, and part of the second diffusion film 17
close to the light source assembly 11 extends to be sup-
ported by the light source assembly 11. In other imple-
mentations, as illustrated in FIG 4, the second diffusion
film 17 partially covers the second surface F2, and part
of the second diffusion film 17 close to the light source
assembly 11 extends to be supported by the light source
assembly 11.

Implementation III

[0043] FIG 5 is a schematic diagram illustrating a dis-
play device 300 according to implementation III. The dis-
play device 300 provided in implementation III is basically
the same as the display device 200 provided in imple-
mentation 2 except that the structure of the FPC 113.
The FPC 113 has a first connecting portion 1131 and a
second connecting portion 1132 connected with (e.g.
bent and extended from) the first connecting portion
1131. The first connecting portion 1131 is partially
stacked with the second surface F2 of the light guide
plate 12, the second connecting portion 1132 extends
away from the second surface F2 of the light guide plate
12, and the second connecting portion 1132 is attached
to the PCB 112.
[0044] In this implementation, as illustrated FIG 5, the
FPC 113 is bent into an "L" shape. The first connecting
portion 1131 supports the PCB 112 and the light emitting
element 111. The first connecting portion 1131 extends
toward the light guide plate 12 and is partially attached
to the second surface F2 of the light guide plate 12. The
first diffusion film 13 is disposed between the second
surface F2 of the light guide plate 12 and the first con-
necting portion 1131 of the FPC 113. The second con-
necting portion 1132 is provided with a pad 1132a elec-
trically connected with the PCB 112. The pad 1132a cov-
ers the PCB 112. The width at which the pad 1132a pro-
trudes from the PCB 112 is greater than the thickness of
the first connecting portion 1131, so that an area in which
the backlight module 1 is unable to provide backlight is
reduced in a direction parallel to the first surface F1, and
an proportion of light-transmitting area in which the back-
light module 1 can provide backlight is increased.
[0045] The backlight module 1 in implementation 1, im-
plementation 2, and implementation 3 may further in-
clude a support frame 16. The support frame 16 is con-
figured to support the light source assembly 11, the light
guide plate 12, and the reflective plate 14. The support
frame 16 includes a first plate 161 which is stacked on
the light guide plate 12 and close to the first surface F1.

The support frame 16 further includes a second plate 162
extended from (e.g. bent and extending from) the first
plate 161, and a third plate 163 extended from (e.g. bent
and extending from) the second plate 162. The second
plate 162 is close to the light source assembly 11. The
third plate 163 is opposite to the first plate 161 and covers
the light source assembly 11.
[0046] In some implementations, as illustrated in FIG
6, the first plate 161 completely covers the light source
assembly 11 and the light guide plate 12. The first plate
161 can be bonded to the first diffusion film 13 of the light
guide plate 12 through an adhesive layer 20. The first
plate 161 is bonded to the PCB 112 of the light source
assembly 11. The first plate 161 can be bonded to an
area of the PCB 112 that is not covered by the FPC 113
though a double-sided tape. In other words, the double-
sided tape can be arranged side by side with the FPC
113. The double-sided tape is configured to secure the
first plate 161 and the light source assembly 11 to make
sure that linearity of arrangement of the light source as-
sembly 11 on the side surface R1 is reduced and back-
light effect is improved. The third plate 163 is provided
with foam glue 18 for bonding the light source assembly
11. The foam glue 18 is bonded to the PCB 112 of the
light source assembly 11 to achieve stability of the third
plate 163 and the light source assembly 11. In other im-
plementations, the support frame 16 may include at least
one of the first plate 161 and the second plate 162. Spe-
cifically, in some implementations, the support frame 16
includes the first plate 161 which is stacked on the light
guide plate 12 and close to the first surface F1, and the
first diffusion film 13 is bonded to the support frame 16
through the adhesive layer 20. In some implementations,
the support frame 16 further includes the second plate
162, which extends from (e.g. bent and extending from)
the first plate 161 and close to the light source assembly
11.
[0047] In some implementations, the second plate 162
is bonded to the light source assembly 11. The second
plate 162 is bonded to the PCB 112 via a double-sided
tape. The second plate 162 is bonded to an area which
is not covered by the second connecting portion 1132 of
the FPC 113. In other words, the double-sided tape can
be arranged side by side with the second connecting por-
tion 1132 of the FPC 113. The double-sided shape is
configured to secure the second plate 162 and the light
source assembly 11 to make sure that linearity of ar-
rangement of the light source assembly 11 on the side
surface R1 is reduced, and backlight effect is improved.
[0048] The first plate 161, the second plate 162, and
the third plate 163 each have light-blocking performance.
The first plate 161, the second plate 162, and the third
plate 163 cover the light guide plate 12 and the light
source assembly 11 to prevent light leakage of the back-
light module 1. That is, the first plate 161, the second
plate 162, and the third plate 163 form a protective case
of the backlight module 1 to ensure safety of the backlight
module 1.
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[0049] In some implementations, as illustrated in FIG
7, the first plate 161 defines a counter bore 161a on a
side facing the light source assembly 11. The counter
bore 161a is directly opposite to the light source assembly
11. The counter bore 161a is also directly opposite to the
FPC 113. The first plate 161 forms a protrusion on a side
away from the light source assembly 11, so that part of
the light source assembly 11 and part of the FPC 113
can be accommodated in the counter bore 161a. The
first plate 161 defines the counter bore 161a, so as to
reduce an area where the backlight module 1 is unable
to provide backlight in a direction parallel to the first sur-
face F1 and increase a proportion of the light-transmitting
area where the backlight module 1 can provide backlight.
[0050] In another implementations, as illustrated in FIG
8, the first plate 161 defines a through-hole 161b, and
the through-hole 161b is directly opposite to the light
source assembly. The backlight module 1 further in-
cludes a light-shielding strip 19 and the light-shielding
strip 19 covers the through-hole 161b. The through-hole
161b is also directly opposite to the FPC 113. The FPC
113 is bonded to the first diffusion film 13. The first plate
161 defines the through-hole 161b to facilitate assembly
of the light source assembly 11, the FPC 113, and the
light guide plate 12.
[0051] As illustrated in FIG 8, first, a foam glue 18 is
bonded to the third plate 163. Then the light source as-
sembly 11 passes through the through-hole 161b and is
bonded to the foam glue 18. The FPC 113 passes through
the through-hole 161b along with the light source assem-
bly 11 and is secured to the inside the first plate 161.
Thereafter the first diffusion film 13 is attached to the
second surface F2 of the light guide plate 12, a adhesive
layer 20 is coated on the first diffusion film 13, and the
light guide plate 12 provided with the first diffusion film
13 is secured to the inside the first plate 161. The second
diffusion film 17 (if any), the lower antireflection film 151,
and the upper antireflection film 152 are sequentially se-
cured to the first surface F1 of the light guide plate 12.
At last, the light-shielding strip 19 covers the through-
hole 161b. The light-shielding strip 19 is partially stacked
with the first plate 161 and partially stacked with the sec-
ond plate 162, so as to increase firmness of the light-
shielding strip 19 and prevent light leakage of the
through-hole 161b.
[0052] As illustrated in FIG 9, the backlight module 1
further includes a light-shielding glue 191. The light-
shielding glue 191 includes a first light-shielding layer
1911 and a second light-shielding layer 1912 extended
from (e.g. bent and extending from) the first light-shield-
ing layer 1911. The first light-shielding layer 1911 is
stacked on a side of the third plate 163 away from the
light source assembly 11 and covers at least the light
source assembly 11. The second light-shielding layer
1912 covers the second plate 162.
[0053] In some implementations, as illustrated in FIG
9, an area of an orthographic projection of the first light-
shielding layer 1911 on the light guide plate 12 and an

area of the diffusion film are overlapped. Lights emitted
from the light source assembly 11 are unable to pass
through the first light-shielding layer 1911, thereby real-
izing encapsulation of the backlight module 1 and pre-
venting the light of the light source assembly 11 from
leaking between the third plate 163 and the light guide
plate 12. The light-shielding layer 1911 forms an area
where the backlight module 1 is unable to provide back-
light. The first light-shielding layer 1911 just covers an
area where the first diffusion film 13 is located, so as to
reduce the area where the backlight module 1is unable
to provide backlight. The second light-shielding layer
1912 covers the second plate 162, so as to increase a
contact area between the light-shielding glue 191 and
the support frame 16, and increase firmness of bonding
between support frame 16 and external components.
[0054] As illustrated in FIG 10, the light guide plate 12
further has a side surface R2 for light emitting. The side
surface R2 for light emitting is connected between the
first surface F1 and the second surface F2. The side sur-
face R2 for light emitting is parallel to the side surface
R1. The side surface R2 for light emitting is provided with
a first positioning portion 121. The support frame 16 fur-
ther includes a fourth plate 164 extended from (e.g. bent
and extending from) the first plate 161. The fourth plate
164 is attached to the side surface R1. The fourth plate
164 is provided with a second positioning portion 165
matched with the first positioning portion 121.
[0055] In this implementation, the fourth plate 164
blocks the side surface R1 of the light guide plate 12 in
the X direction to prevent light leakage. The side surface
R1 is provided with multiple first positioning portions 121.
The fourth plate 164 is correspondingly provided with
multiple second positioning portions 165 matched with
the multiple first positioning portions 121, to ensure a
short distance between the light guide plate 12 and the
support frame 16 and a high assembly precision of the
light guide plate 12 and the support frame 16. The first
positioning portion 121 can be a groove and the second
positioning portion 165 can be a boss. In other imple-
mentations, the first positioning portion 121 can be a boss
and the second positioning portion 165 can be a groove.
[0056] FIG 11 is a schematic diagram illustrating an
electronic device 400 according to implementations. As
illustrated in FIG 11 , the electronic device 400 includes
any of the display device 100, display device 200, and
display device 300 described in any one of the foregoing
implementations.
[0057] The electronic device 400 may be an electronic
product such as a display, a television, a mobile phone,
a tablet computer and the like. The display device 100,
display device 200, and display device 300 may be a
structure including a backlight module and a display pan-
el in the electronic device 400.
[0058] It should be noted that some implementations
of the present disclosure may focus on introducing
changes of only one or a few components, and other
parts that are not introduced or not highlighted can also
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be applicable to these implementations when they have
different variations in other implementations. For exam-
ple, when the structure of the light source assembly 11
in FIGS. 1 and 7 changes, the first diffusion film 13 may
adopt any of the structure in FIGS. 1, 4, 5, and 6.
[0059] Obviously, the electronic device 400 may fur-
ther include other components, such as a processor, a
memory, and so on, which are not related to the improve-
ment of the present disclosure and not described herein.
[0060] While the disclosure has been described in con-
nection with certain implementations, it is to be under-
stood that the disclosure is not to be limited to the dis-
closed implementations but, on the contrary, is intended
to cover various modifications and equivalent without de-
parting from the principles of the disclosure.

Claims

1. A backlight module, comprising a light guide plate,
a light source assembly, and a first diffusion film,
wherein
the light guide plate has a first surface, a second
surface disposed opposite to the first surface, and a
side surface connected between the first surface and
the second surface, the light source assembly is con-
figured to emit light toward the side surface of the
light guide plate, the first diffusion film is disposed
on the second surface of the light guide plate and
close to the light source assembly, and the first dif-
fusion film is configured to diffuse incident light,
which is emitted to the first diffusion film from the
light source assembly, to a position of the first surface
away from the light source assembly.

2. The backlight module of claim 1, wherein the second
surface partially overlaps the first diffusion film.

3. The backlight module of claim 2, wherein a side of
the first diffusion film is flush with the side surface of
the light guide plate.

4. The backlight module of claim 1, further comprising
a reflective plate disposed on the second surface
and arranged side by side with the first diffusion film.

5. The backlight module of claim 4, wherein the reflec-
tive plate is away from the light source assembly
than the first diffusion film.

6. The backlight module of claim 5, wherein the reflec-
tive plate is separated from the first diffusion film by
a predetermined distance.

7. The backlight module of any of claims 1 to 6, wherein
the light source assembly is in close contact with the
side surface of the light guide plate.

8. The backlight module of any of claims 1 to 7, wherein
the light source assembly comprises a light emitting
element, a printed circuit board (PCB), and a flexible
printed circuit (FPC), the light emitting element is dis-
posed on the PCB, the PCB is electrically connected
with the FPC, and the FPC is partially stacked with
the second surface of the light guide plate.

9. The backlight module of claim 8, further comprising
a second diffusion film disposed on the first surface,
wherein an area of an orthographic projection of the
second diffusion film on the first surface of the light
guide plate and an area of an orthographic projection
of the FPC on the first surface of the light guide plate
are partially overlapped.

10. The backlight module of claim 8, wherein the FPC
has a first connecting portion and a second connect-
ing portion connected with the first connecting por-
tion, the first connecting portion is partially stacked
with the second surface of the light guide plate, the
second connecting portion extends away from the
second surface of the light guide plate, and the sec-
ond connecting portion is attached to the PCB.

11. The backlight module of any of claims 1 to 6, further
comprising a support frame, wherein the support
frame comprises a first plate which is stacked on the
light guide plate and close to the first surface, and
the first diffusion film is bonded to the support frame
through an adhesive layer.

12. The backlight module of claim 11, wherein the sup-
port frame further comprises a second plate which
is extended from the first plate and close to the light
source assembly.

13. The backlight module of claim 12, wherein the first
plate is bonded to the light source assembly, and the
second plate is bonded to the light source assembly.

14. The backlight module of claim 12, wherein the sup-
port frame further comprises a third plate extended
from the second plate, and the third plate is opposite
to the first plate and covers the light source assem-
bly.

15. The backlight module of claim 14, further comprising
a light-shielding glue, wherein the light-shielding
glue comprises a first light-shielding layer and a sec-
ond light-shielding layer extended from the first light-
shielding layer, the first light-shielding layer is
stacked on a side of the third plate away from the
light source assembly and covers at least the light
source assembly, and the second light-shielding lay-
er covers the second plate.

16. The backlight module of claim 12, wherein the first
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plate defines a through-hole, the through-hole is di-
rectly opposite to the light source assembly, the
backlight module further comprises a light-shielding
strip, and the light-shielding strip covers the through-
hole.

17. The backlight module of claim 12, wherein the first
plate defines a counter bore on a side facing the light
source assembly, and the counter bore is directly
opposite to the light source assembly.

18. The backlight module of claim 12, wherein the light
guide plate further has a side surface for light emit-
ting, the side surface for light emitting is connected
between the first surface and the second surface,
the side surface for light emitting is provided with a
first positioning portion, the support frame further
comprises a fourth plate extended from the first plate,
the fourth plate is attached to the side surface for
light emitting and is provided with a second position-
ing portion which is matched with the first positioning
portion.

19. A display device, comprising a display panel and the
backlight module of any of claims 1 to 18, wherein
the display panel is stacked on the first surface of
the light guide plate, the display panel has a display
region and a non-display region connected with the
display region, the non-display region covers the
light source assembly and the first diffusion film, and
the first diffusion film is configured to diffuse incident
light, which is emitted to the first diffusion film from
the light source assembly, to the display region.

20. The display device of claim 19, wherein the display
panel comprises a lower polarizer, a thin film crystal
array layer, a liquid crystal layer, a filter layer, and
an upper polarizer which are stacked in sequence,
the lower polarizer is attached to the first surface of
the light guide plate, the thin film crystal array layer
is provided with a encapsulation portion protruding
from the lower polarizer, and the encapsulation por-
tion forms the non-display region.

21. An electronic device, comprising the display device
of claim 19 or 20.
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