w0 2020/051811 A1 |0 0000 KO Y00 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date

‘O 00 00 Y 0 0
(10) International Publication Number

WO 2020/051811 Al

19 March 2020 (19.03.2020) WIPOIPCT

(51) International Patent Classification:
HO04R 9/06 (2006.01)

(21) International Application Number:
PCT/CN2018/105313

(22) International Filing Date:
12 September 2018 (12.09.2018)

(25) Filing Language: English
(26) Publication Language: English

(71) Applicant: GOERTEK INC. [CN/CN]; No.268 Dong-
fang Road, Hi-Tech Industry District, Weifang, Shandong
261031 (CN).

(72) Inventor: SKOVGAARD, Frederik; No.268 Dongfang
Road, Hi-Tech Industry District, Weifang, Shandong
261031 (CN).

(74) Agent: BEYOND TALENT PATENT AGENT FIRM;
Room 1201, Kuntai Building, #10 Chaoyangmenwai Str.,
Chaoyang District, Beijing 100020 (CN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

84

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: EARPHONE AND METHOD FOR MANUFACTURING AN EARPHONE

FIG. 2

(57) Abstract: An earphone and a method for manufacturing an earphone are disclosed. The earphone comprises: a housing, including
an outer housing and/or an inner housing, and a speaker unit, including a static structural part, wherein at least one portion of the static
structural part is integrated with at least one part of the outer housing and/or inner housing.



10

15

20

25

WO 2020/051811 PCT/CN2018/105313

EARPHONE AND METHODFOR MANUFACTURING AN
EARPHONE

FIELD OF THE INVENTION

The present invention relates to technical field ofearphone, and more specifically, to an

earphone and a method for manufacturing an earphone.

BACKGROUND OF THE INVENTION

In most earphones, such as earbuds and even full-size headphones,excessive structural
parts are needed in a typical earphone assembly.The traditional solutions reduce the number of
components simply by making the outer housing be either one or multiple pieces. It does not

work well and cause size limitations whichlimit the minimum size, ergonomics, and aesthetics.

SUMMARY OF THE INVENTION

One object of this invention is to provide a new technical solution for an earphone.

According to a first aspect of the present invention, there is provided an earphone,
comprising:a housing, including an outer housing and/or an inner housing; anda speaker unit,
including a static structural part,wherein at least one portion of the static structural part is
integrated with at least one part of the outer housing and/or inner housing..

According to a second aspect of the present invention, there is provided a method for
manufacturing an earphone, comprising: providing a housing including an outer housing and/or
an inner housing; forming a static structural partof a speaker unit by integrating at least one
portion of the static structural partwith at least one part of the outer housing and/or inner housing;
and mounting other components of the speaker unit into the housing.

According to an embodiment of this disclosure, the size of an earphone may be reduced
and design constrains may be lowered for a give driver size.

Further features of the present invention and advantages thereof will become apparent
from the following detailed description of exemplary embodiments according to the present

invention with reference to the attached drawings.
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BRIEF DISCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate embodiments of the invention and, together with the description thereof,
serve to explain the principles of the invention.

Fig. 1 is a schematic cross-section view of a prior art earphone.

Fig. 2 is a schematic cross-section view of an earphone according to an embodiment of
this disclosure.

Fig. 3 1is a schematic cross-section view of an earphone according to a
furtherembodiment of this disclosure.

Fig. 4 is a schematic cross-section view of an earphone according to a further
embodiment of this disclosure.

Fig. 5schematically shows a flow chart of a method for manufacturing anearphone

according to another embodiment of this disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments of the present invention will now be described in
detail with reference to the drawings. It should be noted that the relative arrangement of the
components and steps, the numerical expressions, and numerical values set forth in these
embodiments do not limit the scope of the present invention unless it is specifically stated
otherwise.

The following description of at least one exemplary embodiment is merely
illustrative in nature and is in no way intended to limit the invention, its application, or uses.

Techniques, methods and apparatus as known by one of ordinary skill in the
relevant art may not be discussed in detail but are intended to be part of the specification
where appropriate.

Fig. 2 is a schematic cross-section view of an earphone 200 according to an
embodiment of this disclosure, and Fig. 1 is a schematic cross-section view of a prior art
earphone.

The embodiment of Fig. 2 will be described in comparison with Fig. 1. As shown in
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Fig. 2, the earphone 200 comprises:a housing, including an outer housing 202, 103 and/or an
inner housing 104; and a speaker unit 120, including a static structural part. At least one
portion of the static structural part is integrated with at least one part of the outer housing
and/or inner housing.

This embodiment combines parts of the speaker unit with parts of the outer and/or
inner housing, basically joining two parts from two completely different domains of an
earphone, namely the speaker unit and either inner or outer housing parts, reducing the
number of parts needed and reducing the amount of interfaces, thuseliminatessize
limitations in the traditional solution,meets the needs of ergonomics and aesthetics. While
as shown in Fig. 1, in the earphone 100 of the prior art, parts from one domain are relatively
separated from those of another domain, for example, the speaker unit 120 is generally an
independent unit in an earphone. It is a separate part from the mechanical parts of a housing
used for an earphone. Besides, the basket 101 is separate from the outer rear housing part
102. Corresponding parts like an outer housing 102, 103, an inner housing 104, a speaker
unit 120,an outer rear housing part 102, an outer front housing part 103,an inner front
housing part 104,a basket 101, a surround 105, a diaphragm 106, terminator components
107, a cable 108, a mesh carrier 109 and an acoustic mesh 110, are indicated in the example
showed by Figure 1 and the indicators are adopted by the earphones of the present
disclosure in Figures 2-4. However, it mainly intends for an easy comparison on the
structure change, and should not be understood to be a limitation of the function or
implementationof this disclosure.

Further, a speaker unit of an earphone in this embodiment has at least one static
structure part. At least one part of the static structure part is connected to or is fixed on the
housing. The at least one part of the static structure part for being connected to or being
fixed on the housing can be of the same material as that of at least one part of the housing.
When the at least one part of the static structure part is integrated with at least one part of
the housing, they are reduced into one element. Consequently, the connectionstructure
between the static structure part and the housing may be omitted. Furthermore, the omitted
part may be thinned so that a designer may use it for other component or the overall size of

the earphone may be reduced. Besides, this integration may provide a more stable support or
3
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fixture to the speaker unit inside the housing.

The earphone may be an in-ear bud, a semi-in-ear bud, a headphone, a headset and
SO on.

The earphone 200 may also comprises the components of a prior art earphone such
as those shown in Fig. 1. As shown in Fig. 2, the outer housing includes an outer rear
housing part 202 and an outer front housing part 103. The inner housing includes an inner
front housing part 104 and so on.

The speaker unit 120 can be a component in an earphone, which packages
an electro-acoustic transducer/driver that converts electrical signals into sounds and other
parts that may be needed for an earphone, which are not closely relevant and will not be
discussed in this disclosure.The speaker unit 120 may comprise a basket 201, a surround
105, a diaphragm 106 and terminator components 107. The speaker unit 120 may further
include a carrier ring (not shown) against the diagram to fix the diagram 106 on the basket
201, a coil, a coil former, a magnet and so on, as explained above. The earphone 200 may
further comprise a cable 108, a mesh carrier 109 and an acoustic mesh 110 as those shown
in Fig. 1.

The basket 101/201 is a structure to support the driver components of a speaker unit
120. It is a main carrier for driver components. It is usually the largest static structural part
of the speaker unit. It can suspend the magnet of a speaker unit in the correct place in
relation to the diaphragm 106, the surround 105 and so on.Furthermore, the terminator
components 107 are used to connect to signals lines from the cable 108 and are also a static
structure for holding the connection points in place.

The mesh carrier 109 is a structure for supporting and holding an acoustic mesh.
The acoustic mesh 110 is usually attached to a metal or metallized plastic mesh with double
sided adhesive tape. This stack structure is held in place by the mesh carrier 109.

The acoustic mesh 110 may be used to tune the frequency response of the system
(earphone) and/or to keep out dust and other debris. In some applications, the acoustic mesh
110 may be used for water ingress protection.

Further, the speaker unit 120 may be a driver,and the driver includes the basket

101/201, the surround 105, the diaphragm 106, the terminator components 107, the carrier
4
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ring, the coil, the coil former, the magnet and so on.

The driver provides the static structural part, which may be the basket 101/102
and/or a terminator component 107. At least one portion of the static structural part from the
driver is integrated with at least one part of the outer housing 202, 103 and/or inner housing
104.

The speaker unit 120 may further include a carrier ring (not shown) against the
diagram to fix the diagram 106 on the basket 101/201, a coil, a coil former, a magnet and so
on.

From the embodiments above, it can be known that the earphone may have one of
the following structure:

at least one portion of the basket and/or a terminator component is integrated with
at least one part of the outer housing;

at least one portion of the basket and/or a terminator component is integrated with
at least one part of the inner housing;

at least one portion of the basket and/or a terminator component is integrated with
at least one part of the outer housing and one part of inner housing meantime.

Further, in an example the outer housing includes an outer rear housing part202.
The static structural part is the basket 201 for carrying other components of the speaker unit
120, and at least one portion of the basket 201 is integrated with the outer rear housing part
202. The integration portions are shown by “A” and “B” in Fig. 2.

This gives a designer more freedom and allows for a reduction of total parts, sub
assemblies, and assembly time.

Here, the specific manufacture process of integrating the outer housing and/or inner
housing with the static structural part is not limited in these embodiments, and all kinds of
means that can achieve the combination could be adopted.

In this embodiment, parts of the speaker unit are combined with parts of the
housing, such as an outer housing part or an inner housing part. Different from the prior art,
this embodiment basically joins two parts from two completely different domains (namely a
speaker unit and a housing, either inner or outer housing parts).

In the prior art, the inner front housing part is used as a support part, which
5
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interfaces with the speaker unit to fix it in the housing of the earphone.It provides a mating
face to the front of the speaker unit, which allows for a seal of the speaker unit between
front and rear housing parts.The inner front housing part is now over-complicated as one of
its main uses is to interface with the speaker unit.

In a further embodiment, when the basket 201 is integrated with the rear housing
part and can be used to fix the speaker unit, this function of the inner front housing part of
interfacing with the speaker unit is not needed.

For example, the inner housing includes the inner front housing part 104 and the
inner front housing part 104 may be used as a mesh carrier, without supporting the speaker
unit 120.This is a much simpler structure. This will reduce the parts in the earphone and the
space thereof can be saved. This may also lead to a very simple acoustic mesh retainer
mechanism that is easy to mount to save production time. Alternatively, the inner front
housing part 104 may be used as a mesh carrier and is used for supporting the speaker unit
120, to give a stronger support to the speaker unit.

Further, in an example the outer housing includes the outer rear housing part 202.
The static structural part is the terminator component 107 of the speaker unit 120. The
terminator component 107 is integrated with the outer rear housing part 202.

In this embodiment, since the parts of the speaker unit 120 are combined with parts
of the housing, the overall size of the speaker can be reduced and design constraints
inherited from a given speaker unit size can be lowered. As such, the space, parts and
interfaces in an earphone could be saved. For example, less area in the earphone will have
double wall thickness and the space thereof may be saved. Furthermore, the tolerance chain
length can also be reduced.

Alternatively, the saved space may be used for other features, such as topology
optimization, to improve both acoustics and ergonomics.

Fig. 3 is a schematic cross-section view of an earphone 200-1 according to a further
embodiment of this disclosure. The repetitive description with respect to the above contents
will be omitted.

As shown in Fig. 3, the housing just includes the outer rear housing part 202 and the

outer front housing part 103 without the inner front housing part 104.That is, the housing of
6
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the earphone 200-1 includes an outer housing 202, 103, without the inner housing (the inner
front housing 104). As described above, this is feasible because the basket 201 is integrated
with the rear housing part 202 and the integration can be used to fix the speaker unit 200-1.
This will further save the space of the earphone.

Fig. 4 is a schematic cross-section view of an earphone 300 according to a further
embodiment of this disclosure. The repetitive description with respect to the above contents
will be omitted.

As shown in Fig. 4, the housing is thinned at a position where at least one portion of
the static structural part is integrated with at least one part of the outer housing and/or inner
housing. In Fig. 3, the thinned portions 301 and 302 are located on the outer rear housing
part 202 and correspond to the integration portions “A” and “B”.

This thinning may be presented through several ways. For example, it can be
presentedthrough the changes in outer and/inner profile.

Since the parts and interfaces are reduced, less overlapping structures will be
present in the earphone. As a result, the thicknessof the design for an earphone canbe
reduced. This opens up for a greater freedomfor aestheticsand ergonomics.In an example of
an earbud, the thickness of housing will be narrowed 1 mm, which enables the design to
have a 7% smaller middlesection.

Because the earphone is generally small, it is very difficult to make an improvement
in this limited design space. In view of this, these changes in the above embodiment could
produce a significant impact on the design and the using experiences of a user.

Fig. 5 schematically shows a flow chart of a method for manufacturing an earphone
according to another embodiment of this disclosure. The repetitive description with respect
to the above contents will be omitted.

At step S1100, a housing including an outer housing and/or an inner housing is
provided.

At step S1200, a static structural partof a speaker unit is formed by integrating at
least one portion of the static structural partwith at least one part of the outer housing and/or
the inner housing.

At step S1300, other components of the speaker unitare mounted into the housing
7



10

15

20

25

30

WO 2020/051811 PCT/CN2018/105313

Compared with the prior art of using a separate speaker unit, this approach needs to
change the procedure of assembling the speaker unit. However, because this change will
produce a big benefit to the design of earphone, it is worth making this change.

This embodiment combines parts of the speaker unit with parts of the outer and/or
inner housing, basically joining two parts from two completely different domains of an
earphone, namely speaker unit and either inner or outer housing parts, reducing the number
of parts needed and reducing the amount of interfaces, thus eliminates size limitations in the
traditional solution,meets the needs of ergonomics and aesthetics.

For example, the outer housing includes an outer rear housing part, andthe static
structural part is a basket for carrying other components of the speaker unit. The forming a
static structural partof a speaker unit may further comprise: forming the basket by
integrating at least one portion of the basket with the outer rear housing part..

For example,the inner housing includes an inner front housing part, and at step
S1100 the providing a housing further comprises: forming the inner front housing part as a
mesh carrier, without supporting the speaker unit.

For example, the inner housing includes an inner front housing part, and at step
S1100 the providing a housing further comprises: forming the inner front housing part as a
mesh carrier and for supporting the speaker unit.

For example, the outer housing includes an outer rear housing part, and the static
structural part is a terminator component of the speaker unit. In step S1200, the forming a
static structural partof a speaker unit further comprises: forming the terminator component
by integrating the terminator component with the outer rear housing part.

For example, the method may further comprise: thinning the housing at a position
where at least one portion of the static structural part is integrated with at least one part of
the outer housing and/or inner housing.

For example, the forming a static structural partof a speaker unit may further
comprising: choosing a basket and/or a terminator component of the speaker unit as the
static structural part; and integrating at least one portion of a basket and/or a terminator
component with at least one part of the outer housing and/or inner housing.

The advantages and specific processes of these method embodiments can refer to
8
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those relative contents in the above product embodiments.

Although some specific embodiments of the present invention have been
demonstrated in detail with examples, it should be understood bya personskilled in the art
that the above examples are only intended to be illustrative but not to limit the scope of the

present invention.
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CLAIMS

What is claimed is:
1. An earphone, comprising:
a housing,including an outer housing and/or an inner housing; and
a speaker unit, including a static structural part,
wherein at least one portion of the static structural partis integrated with at least one part

of the outer housing and/or inner housing.

2. The earphone according to claim 1, wherein the speaker unit includes a driver, andthe
driverprovides the static structural part; and
at least one portion of the static structural part from the driver is integrated with at least

one part of the outer housing and/or inner housing.

3. The earphone according to claim 1, wherein the outer housing includes an outer rear
housing part, the static structural partis a basket for carrying other components of the speaker

unit,and at least one portion of the basket is integratedwith the outer rear housing part.

4. The earphone according to claim 1, wherein the inner housing further includes an
inner front housing part, and
wherein the inner front housing part is used as a mesh carrier, without supporting the

speaker unit.

5. The earphone according to claim 1, whereinthe innerhousing further includes an inner
front housing part, and
wherein the inner front housing part is used as a mesh carrier and is used for supporting

the speaker unit.

10
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6. The earphone according to claim 1, wherein the outer housing includes an outer rear
housing part, the static structural partis a terminator component of the speaker unit, andthe

terminator component is integrated with the outer rear housing part.

7. The earphone according to claim 1, wherein the housing is thinned at a position where
at least one portion of the static structural part is integrated with at least one part of the outer

housing and/or inner housing.

8. The earphone according to claim 1, wherein the static structural part is a basket and/or
a terminator component of the speaker unit, and
at least one portion of a basket and/or a terminator component is integrated with at least

one part of the outer housing and/or inner housing.

9. A method for manufacturing an earphone, comprising:

providing a housing including an outer housing and/or an inner housing;

forming a static structural partof a speaker unit by integrating at least one portion of the
static structural partwith at least one part of the outer housing and/or the inner housing; and

mounting other components of the speaker unit into the housing.

10. The method according to claim 9, wherein the outer housing includes an outer rear
housing part, andthe static structural partis a basket for carrying other components of the speaker
unit; and

whereinforming a static structural partof a speaker unit further comprises: forming the

basketby integrating at least one portion of the basket with the outer rear housing part.

11. The method according to claim 9, wherein the inner housing further includes an
inner front housing part, and
whereinproviding a housing further comprises: forming the inner front housing part as a

mesh carrier, without supporting the speaker unit.

11
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12. The method according to claim 9, wherein the inner housing further includes an
inner front housing part, and
wherein providing a housing further comprises: forming the inner front housing part as a

mesh carrier and for supporting the speaker unit.

13. The method according to claim 9, wherein the outer housing includes an outer rear
housing part, and the static structural partis a terminator component of the speaker unit; and
whereinforming a static structural partof a speaker unit further comprises: forming the

terminator component by integrating the terminator component with the outer rear housing part.

14. The method according to claim 9, further comprising: thinning the housing at a
position where at least one portion of the static structural part is integrated with at least one part

of the outer housing and/or inner housing.

15.The method according to claim 9, whereinthe forming a static structural partof a
speaker unit further comprises:

choosinga basket and/or a terminator component of the speaker unit as the static
structural part; and

integrating at least one portion of a basket and/or a terminator component with at least

one part of the outer housing and/or inner housing.

12
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