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(57) Abstract: The present disclosure provides a loudspeaker, a loudspeaker device and a mobile terminal. The loudspeaker includes:
a frame having an outer circumferential side wall, an inner circumferential side wall arranged opposite to the outer circumferential side
wall, and an acoustic output hole penetrating the outer circumferential side wall and the inner circumferential side wall; a diaphragm
having a periphery connected with the frame along a circumferential direction; and a drive assembly comprising a tirst driving member
fixed to the diaphragm and a second driving member fixed to the frame, the first driving member being vibratory relative to the second
driving member to drive the diaphragm to vibrate, thereby emitting a sound wave and making the sound wave pass through the acoustic
output hole.
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LOUDSPEAKER, LOUDSPEAKER DEVICE AND MOBILE TERMINAL

FIELD
The present disclosure relates to a technical field of electronic equipment, and more

particularly, to a loudspeaker, a loudspeaker device and a mobile terminal.

BACKGROUND

At present, a mobile terminal product gets thinner and thinner, and a thickness for a
loudspeaker volume chamber is correspondingly reduced. A moving-coil loudspeaker is currently
designed in such a way that an acoustic output hole is defined in a bottom of the loudspeaker while
a sound source is provided at a top thereof, i.e. the acoustic output hole is arranged opposite to the
sound source. In such a structure, the loudspeaker is assembled in the loudspeaker volume
chamber; on the one hand, in order to guarantee a relatively small thickness of the loudspeaker
volume chamber, a distance from the acoustic output hole in the bottom of the loudspeaker to a
sealing wall of the loudspeaker volume chamber is reduced, resulting in increased acoustic
resistance against sound output of the loudspeaker, and further weakening the sound received by a
user. On the other hand, in order to guarantee reduced acoustic resistance against the sound output
of the loudspeaker, the distance from the acoustic output hole in the bottom of the loudspeaker to
the sealing wall of the volume chamber is enlarged, resulting in a relatively large thickness of the
sealed volume chamber, and further wasting space for use. Therefore, the user cannot obtain a
loudspeaker that has small enough acoustic resistance and saves the space for use, i.e. degrading

user experience.

SUMMARY

The present disclosure aims to provide a loudspeaker, a loudspeaker device and a mobile
terminal which upgrade user experience.

In order to solve the above technical problem, the present disclosure provides a loudspeaker.
The loudspeaker includes: a frame having an outer circumferential side wall, an inner
circumferential side wall arranged opposite to the outer circumferential side wall, and an acoustic

output hole penetrating the outer circumferential side wall and the inner circumferential side wall;
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a diaphragm having a periphery connected with the frame along a circumferential direction; and a
drive assembly comprising a first driving member fixed to the diaphragm and a second driving
member fixed to the frame, the first driving member being vibratory relative to the second driving
member to drive the diaphragm to vibrate, thereby emitting a sound wave and making the sound
wave pass through the acoustic output hole.

In an embodiment, the first driving member is a coil, and the second driving member is a
magnet.

In an embodiment, the second driving member includes a first magnet fixed to the inner
circumferential side wall and a second magnet surrounded by the first magnet, a gap exists
between the first magnet and the second magnet.

In an embodiment, the diaphragm is provided with a crimp, the crimp extends along a
circumferential direction of the diaphragm, the first driving member has a top connected to the
crimp, and a bottom received in the gap.

In an embodiment, the first driving member is a magnet, and the second driving member is a
coil.

In an embodiment, the first driving member is in the shape of a ring, and the second driving
member is fixed to the inner circumferential side wall along the circumferential direction.

In an embodiment, the diaphragm is provided with a crimp, the crimp extends along a
circumferential direction of the diaphragm, and the first driving member is connected to the crimp
along the circumferential direction.

In an embodiment, the loudspeaker further includes a cover plate fixed to the frame and
arranged opposite to the diaphragm, a sounding cavity being defined among the diaphragm, the
cover plate and the frame, and the acoustic output hole running through the sounding cavity.

In an embodiment, the acoustic output hole is located in the frame and adjacent to the
diaphragm.

In an embodiment, a plurality of acoustic output holes are provided, and the plurality of
acoustic output holes are arranged equidistantly along a circumferential direction of the frame.

The present disclosure further provides a loudspeaker device that includes the above
loudspeaker. The loudspeaker device also includes a box body having a sealed volume chamber,
and the loudspeaker is fixed in the sealed volume chamber.

In an embodiment, the box body includes a top plate, a bottom plate arranged opposite to the

top plate, and a side plate fixed between the top plate and the bottom plate; the diaphragm abuts
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against the top plate, and a distance between the side plate and the frame is larger than a distance
between the bottom plate and the frame.

In an embodiment, sound-absorbing particles are filled between the side plate and the frame.

In an embodiment, the loudspeaker device further includes a mesh covering the acoustic
output hole.

The present disclosure further provides a mobile terminal that includes the above loudspeaker
device.

For the loudspeaker, the loudspeaker device and the mobile terminal, by providing the
acoustic output hole from the outer circumferential side wall to the inner circumferential side wall
of the frame, the sound wave emitted by vibration of the diaphragm passes through the acoustic
output hole, and hence a user receives the sound. Since the acoustic output hole is not arranged
opposite to the diaphragm, a side of the frame away from the diaphragm does not need to provide a
sound transmission space, i.e. saving space for use, and moreover, the sound wave emitted by the
diaphragm is subject to reduced acoustic resistance after passing through the acoustic output hole,

such that the user can receive relatively loud sound, i.e. improving the user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe technical solutions in embodiments of the present disclosure more clearly, the
accompanying drawings required for the description of the embodiments will be briefly introduced
below. Obviously, the accompanying drawings described below show some embodiments of the
present disclosure, and those skilled in the art can obtain other drawings based on these drawings
without paying creative efforts.

Fig. 1 illustrates a sectional view of a loudspeaker according to an embodiment of the present
disclosure.

Fig. 2 illustrates another sectional view of a loudspeaker according to an embodiment of the
present disclosure.

Fig. 3 illustrates a sectional view of a loudspeaker according to another embodiment of the
present disclosure.

Fig. 4 illustrates another sectional view of a loudspeaker according to an embodiment of the
present disclosure.

Fig. 5 illustrates a sectional view of a loudspeaker according to another embodiment of the

present disclosure.
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Fig. 6 illustrates a sectional view of a loudspeaker device according to an embodiment of the
present disclosure.

Fig. 7 illustrates a sectional view of a loudspeaker device according to another embodiment
of the present disclosure.

Fig. 8 illustrates another sectional view of a loudspeaker device according to an embodiment
of the present disclosure.

Fig. 9 illustrates a schematic view of a mobile terminal according to an embodiment of the

present disclosure.

DETAILED DESCRIPTION

Technical solutions in embodiments of the present disclosure will be clearly and completely
described below with reference to the accompanying drawings in the embodiments of the present
disclosure. Obviously, the embodiments described herein are only a part but not all of the
embodiments of the present disclosure. Based on the embodiments of the present disclosure, all
other embodiments obtained by those skilled in the art without paying creative efforts, fall into the
protection scope of the present disclosure.

In the description of the embodiments of the present disclosure, it should be understood that
the term “thickness” or the like is construed to refer to the orientation or positional relationship as
then described or as shown in the drawings under discussion for simplifying the description of the
present disclosure, but do not alone indicate or imply that the device or element referred to must
have a particular orientation or be constructed or operated in a particular orientation. Thus, those
terms cannot be constructed to limit the present disclosure.

Fig. 1 illustrates a loudspeaker 100. The loudspeaker 100 includes a frame 10, a diaphragm
20 and a drive assembly 30. The frame 10 has an outer circumferential side wall 11 and an inner
circumferential side wall 12 arranged opposite to the outer circumferential side wall 11. The frame
10 further defines an acoustic output hole 13 penetrating the outer circumferential side wall 11 and
the inner circumferential side wall 12. A periphery of the diaphragm 20 is connected with the
frame 10 along a peripheral direction. The drive assembly 30 includes a first driving member 31
and a second driving member 32, the first driving member 31 is fixed to the diaphragm 20, and the
second driving member 32 is fixed to the frame 10. The first driving member 31 is vibratory
relative to the second driving member 32 to drive the diaphragm 20 to vibrate, thereby emitting a

sound wave and making the sound wave pass through the acoustic output hole 13.
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By providing the acoustic output hole 13 from the outer circumferential side wall 11 to the
inner circumferential side wall 12 of the frame 10, the sound wave emitted by vibration of the
diaphragm 20 passes through the acoustic output hole 13, and hence a user receives the sound.
Since the acoustic output hole 13 is not arranged opposite to the diaphragm 20, a side of the frame
10 away from the diaphragm 20 does not need to provide a sound transmission space, i.€. saving
space for use. Moreover, the sound wave emitted by the drive assembly 30 is subject to reduced
acoustic resistance after passing through the acoustic output hole, such that the user can receive
relatively loud sound, i.e. improving user experience.

The frame 10 includes a top end 14 and a bottom end 15 arranged opposite to the top end 14.
The top end 14 is connected to the periphery of the diaphragm 20. An end face of the top end 14
can adhere to the periphery of the diaphragm 20. The acoustic output hole 13 is located between
the top end 14 and the bottom end 15. The acoustic output hole 13 can be a circular hole, or can be
a strip-shaped hole. The frame 10 can be a plastic part or can be a metal part.

The diaphragm 20 is provided with a crimp 21 between the periphery of and a geometric
center of the diaphragm 20. The crimp 21 extends along the circumferential direction of the
diaphragm 20. The crimp 21 reduces tension of the diaphragm 20, such that the diaphragm 20
tends to generate deformation vibration in an area adjacent to the geometric center. The crimp 21 is
connected to the first driving member 31, so that the first driving member 31 can drive the
diaphragm 20 to deform. The material of the diaphragm 20 may be paper, fiber, metal, wool, silk,
or the like.

The first driving member 31 vibrates relative to the second driving member 32 along a
direction substantially parallel to a normal direction of the diaphragm 20. The first driving member
31 can vibrate back and forth relative to the second driving member 32, so as to drive the area,
substantially adjacent to the geometric center, of the diaphragm 20 to vibrate reciprocally along the
normal direction. When vibrating in the area substantially adjacent to the geometric center, the
diaphragm 20 drives air to flow and hence generates the sound wave. The sound wave can be
radiated to an outer side of the frame 10 through the acoustic output hole 13, so as to be received
by the user. Since a sound output direction of the acoustic output hole 13 is substantially
perpendicular to the normal direction of the diaphragm 20, i.e. there is no sound transmission path
for the loudspeaker 100 in a direction substantially parallel to the normal direction of the

diaphragm 20, the top end 14 and the bottom end 15 of the frame 10 can abut against an external
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component, such that the loudspeaker 100 can be firmly mounted and the space for use can be
saved.

In this embodiment, the second driving member 32 is at least partially fixed to the inner
circumferential side wall 12 of the frame 10. The second driving member 32 defines a through
hole 33 in communication with the acoustic output hole 13. The sound wave emitted by the
diaphragm 20 reaches the outer side of the frame 10 through the through hole 33 and the acoustic
output hole 13 sequentially.

Fig. 2 illustrates that the first driving member 31 is a coil, and the second driving member 32
is a magnet. After receiving a current signal, the first driving member 31 produces a magnetic field.
A direction of the magnetic field produced by the first driving member 31 varies as the current
signal changes. The second driving member 32 is a permanent magnet, and a direction of the
magnetic field of the second driving member 32 does not change. The first driving member 31 is
subject to interaction with the second driving member 32 when the current signal changes, and can
vibrate close to or away from the second driving member 32, thereby driving the diaphragm 20 to
vibrate. The second driving member 32 includes a first magnet 321 fixed to the inner
circumferential side wall 12 and a second magnet 322 located inside the second driving member
321. A gap 323 exists between the second driving member 321 and the second driving member
322. The first driving member 31 has a top connected to the crimp 21 of the diaphragm 20, and a
bottom received in the gap 323. Since the first driving member 31 oscillates up and down in the
gap 323, the thickness of the loudspeaker 100 can be reduced effectively.

Fig. 3 illustrates another embodiment, the first driving member 31 is a magnet, while the
second driving member 32 is a coil. The first driving member 31 is in the shape of a ring. The first
driving member 31 is connected to the crimp 21 along the circumferential direction. The second
driving member 32 is fixed to the inner circumferential side wall 12 along the circumferential
direction.

Fig. 4 illustrates that the loudspeaker 100 further includes a cover plate 40, the cover plate 40
is fixed to the frame 10 and arranged opposite to the diaphragm 20. A sounding cavity 50 is
defined among the diaphragm 20, the cover plate 40 and the frame 10, and the acoustic output hole
13 runs through the sounding cavity 50.

In this embodiment, the first driving member 31 and the second driving member 32 are both

located in the sounding cavity 50. The second driving member 32 is further connected to the cover
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plate 40. By arranging the cover plate 40 opposite to the diaphragm 20, the cover plate 40 reflects
the sound wave emitted by the diaphragm 20, such that the sound wave can be emitted to the outer
side of the frame 10 through the acoustic output hole 13. Moreover, the first driving member 31
and the second driving member 32 are located in the sounding cavity 50, making full use of an
internal space of the sounding cavity 50 and hence reducing the thickness of the loudspeaker 100.

Fig. 5 illustrates another embodiment, the periphery of the diaphragm 20 can be fixed to the
inner circumferential side wall 12. The diaphragm 20 partitions an inside space of the frame 10
into a first cavity body 16 and a second cavity body 17. The first driving member 31 and the
second driving member 32 are both fixed in the first cavity body 16. The cover plate 40 closes the
second cavity body 17. The acoustic output hole 13 runs through the second cavity body 17.

Furthermore, referring to Fig. 1, the acoustic output hole 13 is defined in the frame 10 and
adjacent to the diaphragm 20. A distance between the acoustic output hole 13 and the diaphragm
20 is smaller than a distance between the acoustic output hole 13 and the cover plate 40, such that
the sound wave emitted by the diaphragm 20 can be transmitted out to the outer side of the frame
10 through the acoustic output hole 13 conveniently. A plurality of acoustic output holes 13 are
provided. The plurality of acoustic output holes 13 are arranged equidistantly along a
circumferential direction of the frame 10. The plurality of acoustic output holes 13 are used to
output the sound, which reduces the acoustic resistance of the loudspeaker 100 and increases a
sound volume of the loudspeaker 100.

Fig. 6 illustrates a loudspeaker device 200. The loudspeaker device 200 includes the
loudspeaker 100 and a box body 60. The box body 60 defines a sealed volume chamber 61, and
the loudspeaker 100 is fixed in the sealed volume chamber 61.

In this embodiment, a volume of the sealed volume chamber 61 is larger than that of the
loudspeaker 100. The sound wave emitted by the diaphragm 20 of the loudspeaker 100 is
transmitted to the sealed volume chamber 61 through the acoustic output hole 13. As a result, the
sound wave oscillates back and forth in the sealed volume chamber 61, so that the box body 60
vibrates and sounds and then the user can receive the sound.

The box body 60 further includes a top plate 62 and a bottom plate 63 arranged opposite to
the top plate 62, as well as a side plate 64 fixed between the top plate 62 and the bottom plate 63.
The diaphragm 20 abuts against the top plate 62, and a distance between the side plate 64 to the

frame 10 is larger than a distance between the bottom plate 63 and the frame 10.
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In this embodiment, the cover plate 40 abuts against the bottom plate 63. That is, a distance
between the bottom plate 63 and the cover plate 40 is smaller than the distance between the side
plate 64 and the frame 10. A periphery of the cover plate 40 is fixed to an inner side of the frame
10, such that the distance between the bottom plate 63 and the frame 10 is smaller than the
distance between the side plate 64 and the frame 10, and hence the box body 60 has a small
enough thickness. A sufficient sound-transmitting space is defined between the side plate 64 and
the frame 10, such that the sound wave oscillates back and forth between the frame 10 and the side
plate 64 after being output through the acoustic output hole 13, and hence the box body 60 sounds.

Fig. 7 illustrates another embodiment, a first gap h exists between the cover plate 40 and the
bottom plate 63, and a second gap H exists between the side plate 64 and the frame 10. The first
gap h is smaller than the second gap H, such that the thickness of the box body 100 can be
sufficiently small and the acoustic resistance between the acoustic output hole 13 and the side plate
64 is reduced.

Furthermore, Fig. 8 illustrates that sound-absorbing particles 70 are filled between the side
plate 64 and the frame 10.

In this embodiment, the space between the side plate 64 and the frame 10 is full of the
sound-absorbing particles 70. The sound-absorbing particles 70 absorb the sound wave outputted
through the acoustic output hole 13, vibrate in the box body 60 after absorbing the sound wave,
and strike the box body 60, such that the box body 60 vibrates and sounds. The sound wave is
prevented from directly impacting the box body 60, so that the box body 60 sounds softly and
enhances a bass effect of the loudspeaker device 200. Since the space between the side plate 64
and the frame 10 is completely filled with the sound-absorbing particles 70, the sound wave can be
directly transmitted to the sound-absorbing particles 70 after being output through the acoustic
output hole 13, and the sound-absorbing particles 70 can directly transmit acoustic energy to the
box body 60 so as to improve the sound quality of the loudspeaker device 200.

Furthermore, the loudspeaker device 200 also includes a mesh 80 covering the acoustic
output hole 13. The mesh 80 can shield an opening of the acoustic output hole 13 in the outer
circumferential side wall 11, or can shield an opening of the acoustic output hole 13 in the inner
circumferential side wall 12. By shielding the acoustic output hole 13 with the mesh 80, the
sound-absorbing particles 70 are prevented from entering the sounding cavity 50, which otherwise

will affect the sounding of the loudspeaker 100. The mesh 80 shields the acoustic output hole 13,
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such that the sound-absorbing particles 70 can be completely filled between the side plate 64 and
the frame 10 with no need to be first packaged and then housed in the sealed volume chamber 61,
which not only improves the sound quality of the loudspeaker device 200 but also reduces
production cost of the loudspeaker device 200.

Referring to Fig. 9, the present disclosure further provides a mobile terminal 300. The mobile
terminal 300 includes a housing 90 and a mainboard 91 fixed in the housing 90. The loudspeaker
device 200 is fixed to a bottom end of the housing 90. The first driving member 31 of the
loudspeaker 100 is electrically connected to the mainboard 91 to receive a current signal of the
mainboard 91, and hence can vibrate relative to the second driving member 32 and make the
loudspeaker 100 sound. It could be understood that the mobile terminal 300 can be a mobile phone,
a tablet computer, a notebook computer or the like.

By defining the acoustic output hole from the outer circumferential side wall to the inner
circumferential side wall of the frame, the sound wave emitted by vibration of the diaphragm
passes through the acoustic output hole, and hence the user receives the sound. Since the acoustic
output hole is not arranged opposite to the diaphragm, the side of the frame away from the
diaphragm does not need to provide the sound transmission space, i.e. saving the space for use,
and moreover, the sound wave emitted by the diaphragm is subject to reduced acoustic resistance
after passing through the acoustic output hole, such that the user can receive relatively loud sound,
1.e. improving the user experience.

The above involves embodiments of the present disclosure. It should be noted that those
skilled in the art can make some improvements and modifications without departing from the
principle of the embodiments of the present disclosure. These improvements and modifications

also fall into the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A loudspeaker (100), comprising:

a frame (10) having an outer circumferential side wall (11), an inner circumferential side wall
(12) arranged opposite to the outer circumferential side wall (11), and an acoustic output hole (13)
penetrating the outer circumferential side wall (11) and the inner circumferential side wall (12);

a diaphragm (20) having a periphery connected with the frame (10) along a circumferential
direction; and

a drive assembly (30) comprising a first driving member (31) fixed to the diaphragm (20) and
a second driving member (32) fixed to the frame (10), the first driving member (31) being
vibratory relative to the second driving member (32) to drive the diaphragm (20) to vibrate,
thereby emitting a sound wave and making the sound wave pass through the acoustic output hole
(13).

2. The loudspeaker (100) according to claim 1, wherein the first driving member (31) is a coil,
and the second driving member (32) is a magnet.

3. The loudspeaker (100) according to claim 2, wherein the second driving member (32)
comprises a first magnet (321) fixed to the inner circumferential side wall (12) and a second
magnet (322) surrounded by the first magnet (321), a gap exists between the first magnet (321) and
the second magnet (322).

4. The loudspeaker (100) according to claim 3, wherein the diaphragm (20) is provided with a
crimp (21), the crimp (21) extends along a circumferential direction of the diaphragm (20), the first
driving member (31) has a top connected to the crimp (21), and a bottom received in the gap.

5. The loudspeaker (100) according to claim 1, wherein the first driving member (31) is a
magnet, and the second driving member (32) is a coil.

6. The loudspeaker (100) according to claim 5, wherein the first driving member (31) is in the
shape of a ring, and the second driving member (32) is fixed to the inner circumferential side wall
(12) along the circumferential direction.

7. The loudspeaker (100) according to claim 6, wherein the diaphragm (20) is provided with a
crimp (21), the crimp (21) extends along a circumferential direction of the diaphragm (20), and the

first driving member (31) is connected to the crimp (21) along the circumferential direction.

10
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8. The loudspeaker (100) according to any one of claims 1 to 7, further comprising a cover
plate (40) fixed to the frame (10) and arranged opposite to the diaphragm (20), a sounding cavity
(50) being defined among the diaphragm (20), the cover plate (40) and the frame (10), and the
acoustic output hole (13) running through the sounding cavity (50).

9. The loudspeaker (100) according to any one of claims 1 to 8, wherein the acoustic output
hole (13) is located in the frame (10) and adjacent to the diaphragm (20).

10. The loudspeaker (100) according to any one of claims 1 to 9, wherein a plurality of
acoustic output holes (13) are provided, and the plurality of acoustic output holes (13) are arranged
equidistantly along a circumferential direction of the frame (10).

11. A loudspeaker device (200), comprising a loudspeaker (100) according to any one of
claims 1 to 10, and further comprising a box body (60), the box body (60) defining a sealed
volume chamber (61), and the loudspeaker (100) being fixed in the sealed volume chamber (61).

12. The loudspeaker device (200) according to claim 11, wherein the box body (60)
comprises a top plate (62), a bottom plate (63) arranged opposite to the top plate (62), and a side
plate (64) fixed between the top plate (62) and the bottom plate (63); the diaphragm (20) abuts
against the top plate (62), and a distance between the side plate (64) and the frame (10) is larger
than a distance between the bottom plate (63) and the frame (10).

13. The loudspeaker device (200) according to claim 12, wherein sound-absorbing particles
(70) are filled between the side plate and the frame (10).

14. The loudspeaker device (200) according to claim 13, further comprising a mesh (80)
covering the acoustic output hole (13).

15. A mobile terminal (300), comprising a loudspeaker device (200) according to any one of

claims 11 to 14.
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Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS;CNTXT;CNKI; VEN:hole,channel,vent,output,+speaker+,side,flank,cavity,chamber

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 106851504 A (GUANGDONG OPPO MOBILE COMMUNICATION CO., LTD.) 13 1-15
June 2017 (2017-06-13)
claims 1-10, figures 1-8
PX CN 206559633 U (GUANGDONG OPPO MOBILE COMMUNICATION CO., LTD.) 13 1-15
October 2017 (2017-10-13)
claims 1-10, figures 1-8
PX CN 107454529 A (GUANGDONG OPPO MOBILE COMMUNICATION CO., LTD.) 08 1-15
December 2017 (2017-12-08)
claims 1-21, figures 1-8
PX CN 107454527 A (GUANGDONG OPPO MOBILE COMMUNICATION CO., LTD.) 08 1-15
December 2017 (2017-12-08)
claims 1-14, figures 1-10
X CN 104540080 A (GOERTEK INC.) 22 April 2015 (2015-04-22) 1-15
description, paragraphs [0028]-[0031], figures 2 and 4
X CN 104202700 A (GOERTEK INC.) 10 December 2014 (2014-12-10) 1-15
description, paragraphs [0020]-[0029], figures 1 and 2

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

«“0” document referring to an oral disclosure, use, exhibition or other
means

«p” document published prior to the international filing date but later than

the priority date claimed
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later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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