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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/139,076 12/31/2020 3747 1820 20608-0080US00 20 1
CONFIRMATION NO. 4158
131839 FILING RECEIPT

PO Box 425 0

McLean, VA 22101
Date Mailed: 01/19/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Chaowu LI, Shenzhen, CHINA;

Yongjian LI, Shenzhen, CHINA;
Applicant(s)

SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA,;
Assignment For Published Patent Application

SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 131839

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2019/102393 08/24/2019

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201910009927.4 01/05/2019 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

page 1 of 4

IPR2025-00843; Mojawa
Ex. 1002 - Page 1662



Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/14/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/139,076

Projected Publication Date: 04/29/2021

Non-Publication Request: No

Early Publication Request: No

Title

LOUDSPEAKER APPARATUS
Preliminary Class

123

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/139,076
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 320
SEARCH FEE
o o o N/A N/A N/A N/A 700
EXAMINATION FEE
N FEE N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 480 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Power of Attormey

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS
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NOTE: This form is {o Do submilied with the Power of Attormey by Applicant form (PTO/AARBZE) to identify the application to which the
Fower of Altorney is diredcted, in ascardance with 37 CFR 1.5, uniess the application numbear and filng date are dentified i ine Power of
Attorney by Applicant form. i naither form PTG/AIASBZA nor form PTO/ALABRZE identifies the applicstion to which the Power of Atlerney is
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Applicgtion Number

Fiiing Date

. . Li C WL
First Named invenior , Chaowu

Title LOUDRSPEAKER APPARATUS

Art Unit

Examingr Name

Attorney Docket Number | Z0608-0080L80O0

SIGNATURE of Applicant or Patent Practitioner

Signature ;‘Y"angzh{}u {:}&.}j Date (Optional)

Mame Yangzhou Du i“gi? ration 85310
NMUMDey
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NQTE: This form must be signed in aceordanae with 37 CFR 1.33. See 237 CFR 1.4(d) for signalure requirements and certifications. if
more than one applicant, use muligls foms.,

*Totai of 4 forms are submiiied.
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agniication form e the USPTO. Time will vary depending upon the individus! 2. Any comments on the amount of ime you reguirs
to compiete this form and/or suggestions for reducing this burden, should be santio the Chief Mformai' i Officer, U &, Patent and
Trademark Office, U.S. Dapartment of Commerce, 2.0, Box 1450, Alexandria, VA 22312-1450 DO NOT SEND FEES OR
COMPLETED FORME TO THIS ADDRESS. SEND TO: Commissioner foy Patemts,,. PG Bsx 1450, Alexandria, VA 233131450,
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FATENT

(N THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re Application of
Li Chaowu &t al.

Application No..  To Be Assigned
{Continuation of international
Application No. PCT/CN2018/102383)

Filad:  On even date herewith

For LOUDSPEAKER APPARATUS

comrmissionsy for Patents
PO Box 1450
Alsxandria, VA 22313-1450

Dear Commussioner:

Group Art Unitt  To Be Assigned
Examiner To Be Assigned

Confirmation No.. To Be Assigned

PRELIMINARY AMENDMENT UNDER 37T CFR. §1.115

Prior 1o the examination of the above application, please amend this

application as foliows:

Amendmentds to the Claims begin on page 2 of this paper.

Remarks begin after the Amendments Saction,
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Preliminary Amendment
Attzrnsy Docket No, o 20808-0080US00
Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
PCT/CNZO19/102393)
Page & of 8
AMENDMENTS TO THE CLAIMS

Please amend the claims as indicated below.  This listing of claims will replace
all prior versions and lstings of claims in the application:

1. {Original) A loudspeakear apparaius, comprising:

an ear hook including a first plug end and a second phug end, the sar hook
being surroundsd by a protective sigeve, the protective sleeve being made of an
alastic walsrproof material;

z core housing for accommuodaling an sarphone core, the core housing
being fixed {o the first plug end and elastically abutted against the protective
sieeve, whearein

the core housing including s housing paneal facing human body and a
housing back panal opposite 1o the housing panel, and

the vibration of the sarphone corg drives the housing panel and the
housing back panet to vibrale, the vibration of the housing panel having a first
phase, the vibration of the housing back pansl having g second phase,
wharsin when the vibration frequencies of the housing panel and ihe housing

back panal is within 8 range of 2000 Hz to 3000 Hz, an absoiute value of 3

difference between the first phase and the second phase i8 less than 60

degrees; and

a oircuit housing for saccommaodating a controf circuit or a baitery, the circuit
housing being fixed o the second plug end, the control circuit or the baltery

driving the earphone core e vibrate 1o generate a sound.

2. (Criginal) The loudspeaker apparatus of claim 1, wherain the ear hook further

ncludes;
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Preliminary Amendment

Attzrnsy Docket No, o 20808-0080US00

Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
PCT/CNZO19/102393)

Page 3 of 8

an elastic metal wire;

& wire, and

a fixed sleeve, the fixed sleave Tixing the wire on the elastic metal wire, the
protective slesve being formed, by injection molding, on peripheary of the sigstic

metal wirg, the wirg, the fixed sleeve, the first plug end, and the second piug end.

3. (Original)y The loudspeaker apparatus of daim 2, wherain

the first plug end and the second plug end are formed, Dy injaction moelding,
at both ends of the alastic metal wire respectively,

the first plug end and the second plug end are arranged with & first wiring
channel and g second wiring channai respectively, and

ihe wire exiends along the first wiring channe! and the second wiring

channsl,

4. {Onginal) The loudspeaker apparatus of claim 3, wherein the wirg passes

inrough the first wiring channgl and the second wiring chamnel.

&, {Qriginal) The loudspeaker apparatus of caim 3, whersin

the first wiring channel includes a first wiring groove and 3 first wiring hole
connacting the first wiring groove and an outer end swrface of the first plug end,

the wirg extends along the first wiring groove and the first wiring hole and is
exposad on the ouler end surface of the first plug end,

the second wiring channel incliuddes & second wiring groove and g second
wiring hiole conneacting the second wiring groove and the cuter and surface of the

first plug end, and
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Preliminary Amendment
Attzrnsy Docket No, o 20808-0080US00
Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
PCT/CNZO19/102393)
Page 4 of 8
the wire extends along the second wirng groove and the sacond wiring hole

and is exposed on the outer end swrface of the second plug end.

&. (Original} The loudspeaker apparatus of claim 2, wherein the ear hook

includes at least two fixed slesves spaced apart along the glastic meotal wire.

7. (Qriginal} The loudspeaker apparatus of claim 1, wherein

the cora housing is arranged with a first socket connecting with an outer end
surface of the corg housing,

a stopping block is arranged on an inner sidewall of the first socket, and

the first socket is connectad 1o the first plug end.

. (Original) The loudspeaaker apparatus of claim 7, wherein the first plug end
includes:
an inserting poriion being st least partially inseried into the first seockst and
abutting against an outer side surface of the stopping block; and
two slastic hooks being arranged on a side of the inserting portion facing
inside of the core housing, wherain:
the iwo slastic hooks are brought together undsy action of extemal
thrust and the stopping block, and
after passing through the stopping block, the two elastic hooks arg
elastically restored o be stuck on an inner surface of the stopping block

o realize the fixglion of the core housing and the first plug end.

Q. {Criginal) The loudspeaker apparatus of daim 8, wherein

the insarting portion is partially inseried into the first socket, and
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Preliminary Amendment

Attzrnsy Docket No, o 20808-0080US00

Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
PCT/CNZO19/102393)

Page § of 8

an exposed part of the inserting portion is aranged in 8 steppad mamnser io
form an annular table surface spaced apart from the outer end surface of the

COre housing.

10, {Criginal) The budspeaker apparatus of claim 8, whersin

he protective sigsve further exdends o a side of the annular table surface
facing the outer end swface of the cors housing, and

whern the core housing and the first plug end are fixed, the protective sleevs

slastically abuls against the corg housing ¢ raalize sealing.

11, {Criginal) The loudspeaker apparatus of daim 1. wherein
the loudspeaker apparatus further includeas a fastensy,
the circuit housing is arranged with 2 second socket, and
the second plug end is at least partiaily inseried into the second socket and

connacied (o the sscond socksat by the fastener,

12, {Original) The loudspeaker apparatus of claim 11, wherein

the second plug end is arranged with a sict perpendicular to an inserting
diraection of the second socksl,

a through hole corresponding 16 a position of the slot is arranged on a first
sidewall of the dircuit housing;

the fastener includes two parallel pins and a connecting portion for
connecting the ping, and

the pins are insertad into the sict from outside of the drcuit housing through
the through hole o realize the plug and fixatlion of the drouit housing and the

second plug end.
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Preliminary Amendment

Attzrnsy Docket No, o 20808-0080US00

Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
PCT/CNZO19/102393)

Page 6 of 8

13, (Origingl) The loudspaaker apparaius of claim 1, wherein the ear hook further
includes a housing sheath integrally formed with the protective sleeve, the

hiousing sheath being wrapped around perighery of the circuit housing.

14, {Criginal) The budspeaker apparaius of claim 1, wherein the vibration signal
of the housing panel has a first amplitude, the vibration signal of the housing
pack panel has a second amplitude, and a ratio of the first amplituds o the

second amplitude iIswithinarange of 0.5 10 1.5,

15, (Original) The loudspeaker apparatus of claim 1, wherein the vibration of the
housing pane! generates a first lsaked sound wave, the vibration of the housing
pack panel genarates a second eaked sound wave, wherain the first leaked sound
wave and the second leaked sound wave are supsrimposed on aach other, which

reducas an amplituds of the first Isaked sound wave.

18-17. (Cancelled)

18, (Criginal) The loudspaaker apparatus of claim 1, wherein the sarphone corg
further inciudes a magnetic dreuit component generating a first magnetic fislid,
the magnelic circuit component including:

a first magnetic unit configured 0 generate a second magnetic field;

a first magneticaily conductive unit; and

at least one sacond magnelic unit, the at least one second magnstic unit
surrounaing the first magnetic unif and forming 8@ magnetic gap with the first
magnetic unit, a magneatic field strength of the first magnetic field in the magnedic
gap being greater than a magnetic fisld strength of the second magnetic fisld in

the magnelic gap.
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Preliminary Amendment
Attzrnsy Docket No, o 20808-0080US00
Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
POTICNZSTR/02393)
Page 7 of 8
1@, {Criginal) The loudspeaker apparatus of claim 18, wherain the magnetic
circuit component further includes:
a second magneticaily conductive unit;, and
at least one third magnetic unit being connectad 1o the second magnatically

conductive unit and the at least one second magnetic unit.

20. (Criginal) The loudspaaker apparatus of claim 18, whereint the magnetic
circuit componeant further includes:
at least one fourth magnetic unit being located below the magnetic gap and

conneactad o the first magnelic unit and the second magnetically conductive unit,

21-22. (Cancelied)

23 {Griginal) The loudspeaker apparatus of claim 19, wherain

the first magnetically conductive unit is conneciad o the upper surface of the
first magnetic unit,

the second magnetically conductive unit includes a bottom plate and g
sidewsll, and

the first magnetic unit is connectad {0 the bottam plate of the sscond

magneatically conductive unit.

24. {Original) The loudspesker apparatus of claim 18, further comprising:
at least one slectrically conductive unit being connaciad 1o at {sast ong unit
of the first magnestic unit, the first magnetically conduchive unit, or the second

magnatically conductive unit
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Preliminary Amendment
Attzrnsy Docket No, o 20808-0080US00
Application No.. Not yet assigned {Continuation of inlernational Apphlication No.
PCT/CNZO19/102393)
Page 8 of 8
REMARKS

By tha above amendments, Applicant cancels claims 16-17 and 21-22
without prejudice or disclaimer of the sublect matter thereof.  No new matter has
been introduced.  The entry of the amendment is respectiully requested.

Applicant submits thatl the present Application is in condition for
exarination and raspeactiully requests the sams.  The Examiner is cordiaily
irvited to cortact Applicant’s representative at the number provided balow in

ordsr {0 resolve any issues prompily.

Respectiully submitted,
Metlis IP LLC

Dated: December 31, 2020 By fangzhou Duf
Yangzhou Du
Ragistration No. 85 310
Tel: 202 .580.8884 ext.

1058
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Attorney Docket No. 20608-0080U500

LOUDSPEAKER APPARATUS
CROSSE-REFERENCE TO RELATED APPLICATIONS

[0004] This application s & Continuation of international Application No.
FOT/ON2018/102393 filed on August 24, 2018, which claims priority of Chinese Patent
Application No, 201910009027 .4, fled on January &, 2019, ihe entire contents of each of
which arg incorporated herein by reference.
TECHNICAL FIELD
00021 The present disciosures reiates (o a loudspeaker apparaius, and in particuiar, o a
loudspesker apparatus with a waterproof function.
BACKGROUND
[3803] Generally, people can hear the sound becausa air transmits vibration to the
eardrum through the external gar canal, and the vibration formed by the gardrum drives the
hurman auditory nerve, thereby percewving the sound. At present, earphoness are widely
used in people’s lives.  For example, users can use aarphones to play music, answer
calls, stc.  Earphonas have become an important item in people’s daily ife.  Ordinary
earphongs can no onger meet the normal use of users in some speciatl scanes (e.q.,
swimming, rainy days, ete.).  Thug, sarphonas with waterproof function and betler sound
quality are morg popular with consumers.  Therefore, it may be necessary to provids a
loudspaaker apparatus with waterproof function and easy {0 produce and assembla,
SUMMARY
[G404] The embodiments of the presant disclosure provide a loudspeaker apparatus.
The loudspeaker apparatus may niclude an ear hook, a core housing, and a circuit
housing.  The ear hook may include a first plug end and a sscond plug end. The ear
hoolk may be surrounded by a protective slesve.  The profective sleeve may be made of
an alastic waterproof material.  The cora housing may be usead for accommodating an
garphone core.  The core housing may be fixed in the first plug end and slastically abutisd

against the protective sleeve. The core housing may include a housing panet facing human
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body and a housing back pane! opposite to the housing panel.  The vibralion of the
garphone cora may drive the housing pansi and the housing back pansi fo vibrate. The
vibration of the housing panel may have a first ghass.  The vibration of the housing back
panel may have 3 second phase.  When the vibration freguencies of the housing pansl
and the housing back pans! is within a rangs of 2000 Hz 1o 3000 Hz, an absoliis value of &
difference between the first phase and the second phase may be less than 80 degrees.
The circuil housing may be used for accommodating a control circuit or 3 battery,.  The
cirouit housing may be fixed to the second plug end.  The control circuil or the hattery may
drive the sarphone core (o vibrale {0 generate a sound.

{00081 In some embodimeants, the sar hook may include an elastic metal wire, a wire, and
a fixed slesve.  The fixed sleeve may fix the wire on the siastic metal wire. The
protective slasve may be formed, by injection molding, on periphary of the slastic metal
wire, the wire, the fixed sleeve, the first plug end, and the sscond plug end.

fO006]1 In some embodiments, the first piug end and the sscond plug end may be formed,
by injection molding, at both ends of the alastic metal wire respeactively.  The first plug end
and the zecond plug end may be arranged with a first wiring channe!l and a sscond winng

channel raspectively.  The wire may sxiend along the first wiring channel and the second
wirlng channal.

[GO0T] In some smbodiments, the wire may pasgs through the first wiring channe!l and the
second wiring channeal.

00081 In some embodiments, the first wiring channe! may include a first wiring groove and
a first wiring hole comnecling the first wiring groove and an culer end swiface of the first
plug end.  The wire may exiend along the first wiring greoove and the first wiring hole and
is axposed on the outer end surface of the first plug end.  The second wiring channel may
include a second wiring grocve and g second wiring haole connecting the second wiring

groove and the cuter end surface of the first plug end.  The wire may exiend along the
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seoond wiring groove and the second wiring hole and may be exposed on the outer end
surface of the sacond plug end,

(6009} In some embodiments, the sar hook may include 3! least two fixed slseves spacsed
apart along the elastic metal wire.

00401 In some smibodimenis, the core housing may be arranged with a first sockat
connecting with an ocuter end surface of the core housing. A stopping biock may be
arranged on an inner sidewall of the first socket.  The first socket may be connecied {o the
first plug end.

(G011 In some embodimeants, the first plug end may include an inserting portion and two
efgstic hooks.,  The inserding portion may be at least partially inserted info the first socked
and abutling against an cuter side swrface of the stopping block.  The two elastic hooks
may be arrangad on a side of the inserting portion facing inside of the core housing.  The
two elastc hooks may be brought together undsr action of exiamal thrust and the stepping
binck,  After passing through the stopping block, the two glastic hooks may be siastically
restorad 16 be stuck on an inner surface of the stopping block 1o realize the fikation of the
core housing and the first plug end.

{00121 In some embodiments, the inserting portion may be partially inserled inlo the first
socket.  An exposed part of the inserting portion may he arrangad in a stepped manner (o
form an annular {able surface spaced apart from the culer end surface of the core housing.
[0013] In some embodiments, tha proteciive sisave may furthsr extend o a side of the
anmuilar fable surface facing the outer end surface of the core housing.  Whean the core
housing and the first plug end are fixed, the protective slesve may elasiically abul against
the cors housing {0 realize sealing.

{00141 In some embodiments, the loudspeaker apparatus may further include a fasiener
The dreuil housing may be arranged with a second sacket.  The second plug end may be
at least partially inserted into the second socket and connectad {o the second socket by the

fastenear
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[G015] In some embodimentis, the second plug end may be arranged with a slot
parpendicular 1o an inserting direction of the second sockel. A through hole
corresponding to a position of the siol may be arranged on & first sidewalt of the circult
housing.,  The fastener may include two parallel pins and a connacling portion for
cormeacting tha pins.  The pins may be inserted inic the siot from cutside of the ciraut
housing through the through hole (o realize the plug and fixation of the circult housing and
the second plug end.

{0018] In some embodiments, the ear hook may further include s housing sheath
integrally formed with the protective slseve.  Tha housing sheath may te wrapped around
periphery of the circuit housing.

L8471 In some embodiments, the vibration of the housing pane! may have a first
amplitude.  Tha vibration of the housing back panel may have a sacond amplitude. A
ratic of the first amplitude to the second ampiituds may be within a range ¢f 0.5 10 1.5,
{34348 In some embodiments, the vibration of the housing panel may generale a first
leaked sound wave.,  The vibration of the housing back pangl may generate 3 second
leaked sound wave.  The first lgaked sound wave and the second leaked sound wave
may be supenmposed on each other, which reduces an amplitude of the first leaked sound
wave.

[G8191 In some embodiments, the housing panel and othear parts of the housing may be
connacted by al least one of glue, damping, welding, or threaded comnadcting.

{00207 In some embodimeants, the housing panel and the housing back panel may be
made of fiber reinforced plastic materials.

[0024] In some ambodiments, the sarphone core may further include a magnstic drouit
componant generating a first magneticfisld.  The magnelic circult component may include
a first magnetic unit configurad 1o generate a second magnetic field, a first magnelically
conductive unit, and at least one second magnetic unit. The atl least one second magnstic
unit may surround the first magnetic unit and form a magneatic gap with the first magnestic
unit. A magnelic field strength of the first magnetic field in the magnetlic gap may be

greater than a magnatic fisld strength of the second magnatic fisld in the magnstic gap.

4

IPR2025-00843; Mojawa
Ex. 1002 - Page 1684



Attorney Docket No. 20608-0080U500

(06221 In some embodiments, the magnstic circuit component may further inciuds 3
second magnetically conductive unit, and at feast one third magnetic unit being conneaciad
1o the second magnetically conductive unit and the at least one sacond magnelic unit,
00231 In some embodiments, the magnetic circuit component may further include at feast
one fourth magnetic unit being localed below the magnetic gap and connected o the first
magneatic unit and the second magnetically conductive unil,
[0024] In some embadiments, the magnetic Circuit componerd may further include at least
one fifth magnetic unit being connaciad 16 an upper surface of the first magneticaily
conductive unit.
[0028] In some embodiments, the magnetic circuit componant may further include a third
magnetically conductive unit baing connecied (o an upper surface of the fifth magnetic unit.
The third magnstically conduclive unit may be configurad 1o suppress a leakage of a fisld
strength of the first magnetic figid,
0028 In some ambodiments, the first magnestically conductive unit may be connacted o
the upper surface of the first magnetic unit.  The second magnastically conductive unit may
include a poltom piate and a sidewall.  The first magnetc unit may be connecited o the
bottom plate of the second magnetically conductive unit
00271 iIn some embodiments, the magnetic crcuit componeant may further include at least
one siectrically conductive unit may be connected o at least ong unit of the first magnetic
unit, the first magnetically conductive unit, or the second magnetically conduciive unit.
BRIEF DESCRIPTION OF THE DRAWINGS
{00281 The present disclosure is further described in terms of examplary embodiments.
Thase exemplary embodimeants are descoribed in detall with reference o the drawings.
These embodimentis arg non-limiting exemplary embodimeants, in which like reference
numersts reprasent similar structures, and whersin:
{0829] FIG 1 is a flowchart ilustrating an exemplary process for generating audiiory
sense hwough a loudspeaker apparaius according o some embodiments of the present
disciosuye,
[D030] FIG 2 is an exploded structural diagram of an MP3 playver according to some

embodiments of the present disclosure;

83
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[0031] FIG. 3 is a partial siructural diagram of an ear hook of an MP3 player according to
some embodimants of the present discloswre,

[0032] FIG. 4 is a pariial enlarged view of part A in FiG.3;

{0033] FIG. 5 is a partial sactional view of an MP3 player according to some embodiments
of the present disclosure;

[0034] FIG. 8 is a partial enlarged view of part B in FIG.5;

[0038] FIG 7 is a partial structural diagram of 3 core housing according (o some
embaodiments of the present disciosure;

[O038] FIG 2 is a partial enlarged view of part & in FiG. 7

[0037] FiIG. © is 2 parlial sechional view of a core housing according to seme embodiments
of the present disclosure;

[OO38] FIG. 10 a longitudingl seclional view llustrating a bone conduction spaaker
according to some embodiments of the present disclosure,

003981 FiG 11 is a structursl diagram Hlustrating 8 bone conduction speaker according o
some embodiments of the present disclosure,

[00407 FiG. 12 is a structural diggram illustrating ancther bone conduchion speaaker
according to some ambodiments of the present disclosure;

[Q841] FIG. 13 is a structurs! diagram illustrating ancther bone conduction speakear
according {o soms smbodiments of the present disclosure,

[0042] FIG 14 is g structural diagram illustrating & housing of a bone conduction speaksy
acoording to some embodiments of the present disclosure;

{3843] FIG. 15 is a structural diagram dlustrating a speaker according 1o some
embodimeanis of the presant disclosure;

{80441 FIG. 18 is a longitudinal sectional view llustrating a magnetic circuil component
2100 according 1o some embaodimenis of the preseant disclosure,

[0048) FIG. 17 is a longitudinal seclional view Blustrating & magnetic circulf component

2600 according o some embodimenis of the present disclesure;

8
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[0048] FIG. 18 is 3 longiludingl secliona! view illlustrating a magnetic circuit componsent
2700 according to some ambodimenis of the present disciosurs;
00471 FiG. 1915 a iongitudinal sectional view dliustrating a magnetic cireult component
2800 according to some embaodiments of the present disclosure;
[0048] FIG. 20 is a longitudinal sectional view illustraling a magnstic circuit componeant
3000 gceording to some embodimenis of the present disclosure,
[0049] FIG 21 is g longitudinat sectional schematic diagram llustrating 2 magnetic cirouil
component 3100 according {0 some emboadiments of the present disclosure; and
[OQ80Y FIG. 22 is a schamatic diagram ilustrating transmitting a sound through air
conduction according o some embodiments of the present disclosure.

DETAILED DESCRIPTION
[GO51] In the following detalled description, numerous speaific details are sef forth by way
of examples in order 10 provide g thorough understanding of the relevant disclosure,
Obvicusly, drawings descoribed below arg only some examples or embodiments of the
prasant discicsure,  Those skilled in the art, without further creative efforts, may apply the
present disclosure 1o other similar scenarios according to thess drawings. i should be
undersiood that the purposes of these illustrated embodiments are only provided o thoss
skillad in the art to practice the application, and not intended 10 limif the scope of the
prasent disciosure.  Unless obviously oblained from the confext or the cortext llustrates
otherwise, the same numesral in the drawings refers to the same struciure or operation.
00821 As usad in the disclosurs and the appended claims, the singular forms “a.” "an,”
and “the” may include plural referents undess the content clearly dictates otherwise,  in
generai, the lerms “comprise” and “include” merely prompt 1o include steps and elements
that have been clearly identified, and these stens and elements do not constitute an
axclusive listing.  The methods or devices may also include other steps or elemaenis.  The
term “based on” is "based at least in part on.”  The term “ong embodiment” means “st

feast one smbodiment;” the term “another embodimeant’ means “at least one other

~J
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embodiment.”  Related definitions of olher terms will be given in the description below.  in
the following, withoul 1033 of ganerality, the description of "player”, "loud speaking
compansnt”, Moudspeaker devics” or Moudspeaker component” may be used when
describing a related technaiogy of scund conduction in the present discliosure.  This
description is only a form of sound conduction application.  For those skilled in the art,
"player”, "playing device”, "loud speaking componeant”, Moudspeaker device” or "hearing
aid" may also be replaced with other similar words,  in fadt, various implgmentations in the
prasent disclosure may be easily applied o other non-gpeaker compaonent hearing devices.
For exampile, for those skilled in the art, after understanding the basic principle of the loud
speaking component, it may be poessible to make various modifications and changes in the
form and details of the specific methods and operations of implementing the loud speaking
cormponent withowt departing from the principles. In particular, an environmental sound
coliection and processing funclion may be added {0 the loud speaking componeant 1o
implegment the funclion of a hearing aid.  For example, in the case of using a bons
conduction loud speaking component, adding a microphone that may pick up the sound of
a usarfwearer's surrounding emaronment, processing the sound using a certgin algorithm

and transmil the processead sound (or generated slectrical signal)

;

to a loud speaking
component of eyeglasses.  That is, the bone conduction ioud spesking comgponeant may
be muodified to include the function of collecting the environmental sound, and after s
certain signal processing, the sound may be iransmitted (¢ the useriwearer vig the bone
conduction toud speaking componert, thereby implementing the function of the bone
conductive hearing aid.  As an example, the algorithm mentioned hersin may include
noise canceliation, automatic gain control, acoustic feedback suppression, wide dynamic
range comprassion, active environment recognition, active noise reduction, directional
pracessing, tnnitus processing, multi-channe! wide dynamic rangs ocompression, active

howling suppression, volume control, or the Iike, or any combination thereof.
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[0083] FIG. 1 is 3 flowchart iHlustrating an exemplary process for generating auditory sense
through & loudspeaker apparatus according 1o some embodiments of the present
disclosurg.  The loudspeaker apparatus may transfer sound {6 an auditory system through
bone conduction or air conduction by a built-in loudspsaker, thereby generating an auditory
sense.  As shown in FHZ 1, the procass for generating the auditory sense through the
loudspeaker apparatus may inciude operations 101-104.

Q0841 In 101, the loudspeaker apparatus may acquire or generate a signal {also referred
to as a “sound signal”) containing sound information.  In some embodiments, the sound
information may refer 1 a video file or an audio file with a specific data format. The sound
information may refer o data or iles that may be converted io be sound through specific
approaches.  In some embodiments, the signal containing the sound information may be
obigined from a storagge unit of a lowdspeaker apparatus itself.  In some embodiments, the
signal containing the sound information may be obitained from an information generation
sysiam, a storage system, or g delivery sysiem other than the loudspeaker apparatus.

The signal containing the sound information may be not imited o an electrical signal, and
may also include other forms of signals other than the electrical signal, such as an ophicsl
signal, a magnetic signal, and 2 mechanical signal, orthe tike.  in principle, as long as the
signal includes information that may be used o genaraie sounds by joudspeakear
apparatus, the signal may be processead as the sound signal.  in some embodimants, the
sound signal may not be limited to one signal source, and it may come from a plurality of
signal sources.  The pluradity of signs! sources may be independent of or dependent on
sach other. i some embodiments, manners of generating or transmitting the sound
signal may be wired or wireless and may be real-lime or time-deiayed.  For examplg, the
loudspeaker apparalus may receive an electncal signal containing sound information via a
wired or wirgless connection or may obisgin dals directly from & storage medium and
gengrate a sound signal.  Taking boneg conduction technology as an exampls, components

with sound collection function may be added (¢ a bone conductive loudspeaker.  The bone

G
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conductive loudspeaker may pick up sound from ambient environment and convert
mechanical vibration of the sound into an slectrical signal.  Furthar, the slectrical signal
may be processed through an ampifier to mest special reguiragments.  The wired
connecton may be realized by using including but not imited 10 metal cables, optical
cabies, or hybwid cables of melal and optical, such as coaxigl cables, communication
cabies, flaxible cables, spiral cables, non-metal sheathed cables, metal sheathed cables,
multi-core cables, twisted pair cables, ribbon cables, shielded cables, tielecommunications
cablgs, double-stranded cables, parallel twin-core wirag, and twisted pairs.  Examples
described above are only used for ilusiration purposes.  The wired connection may also
be reglized by using other types of ransmission carriers, such as transmission carriers for
elecirical or optical signal.

[GOB8] The storage device or storage unit mentioned herein may include & direct attachad
storage, a network attached storage, a storage ares network, and other siorage sysiems,
The storage device may include bud is not iimited 1o cormmon types of storage devices such
ag & solid-state storage device {a solid-siale drive, a solid-siate hybrid hard drive, sic), a
mechanical hard drive, 3 USB flash drive, a memory slick, a storage card {(a.¢., CF, 80,
efo.), and other drives (s8.g., CD, BVD, HD DVD, Blu-ray, aic), a random 3CCess memory
(RaM), a read-only memory (ROM), atc. The RAM may include but is not limited to a
decimal counter, a salection Wwibe, a defay line meamory, a Williams tube, a dynamic random

access memory (DRAM), a static random access memory (SRAM), a thyristor random

]

coess memaory (T-RAM), a zero capacitive random access memaory (Z-RAM), slc. The
FOM may include but is not imited o a magnestic bubble memory, a magnetic bution line
memaory, a thin film memory, a magnstic plating line memaory, 8 magnetic cors memaory, a
drum memory, an oplical disk driver, 3 hard disk, a magneiic tape, an early non-volatile
mamory (NVREAM), a phase change meamory, a magnaia-resistive random accsss msmaory,
a ferroelectric random access meamory, a non-voiatile SRAM, a fiash memory, an

elecironically erazsable rewritable read-only meamary, an erasable programmable read-only

10
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memory, a programmabie regd-only meamory, a shieided heap read mamory, a floating
connechon gate random access Memary, 8 Nans randam 8CCa8ss mamary, a8 racairack
memory, 8 varnable rasistance memory, a programmable melallization unit, stc. The
storage devioa/storage unit mentioned above are only used for ilustration purpoeses.  The
storage medium used in the storage devicedsiorage is not timited.

[O0586] in 102, the loudspeaker apparatus may convert the signal conlaining sound
information nto vibrations to generate a sound.  The loudspeaker appargtus may uss g
spacific transducer to conveart the signal into mechanical vibrations accompanying with
energy conversion.  Thea conversion process may include multiple types of energy
coexistence and conversion.  For sxample, the slectrical signat may be dirsclly convertad
into mechanical vibrations by the fransducers to generate a sound.  As ancther example,
the sound information may be included in an optical signal, which may be convartad into
mechariosl vibrations by a specific transducer,.  (ther typeas of energy that may be
coexisied and converted when the transducer works may include thermal energy, magnetic
figld energy, or the like.  In some embodiments, an energy conversion manner of the
fransducer may includs but is not imited 10, & moving coll typs, an electrosiatic type, 3
pigzosieclric type, a moving iron typs, a pnsumalic type, an sleciromagneatic type, orthe
ke, A frequency responsa range and saund quality of the loudspeaker apparatus may be
affectied by the energy conversion manner and & property of each physical component of
the transducer.  For example, in a transducer with the moving coil type, a wound
cylindrical coll is connected to a vibration plate, the call driven by a signal current drives the
vibration plale {o vibrate in the magnetic field, and generate a sound.  Faclors, such as
material expansion and contraction, fnids deformation, size, shape, and fixed manner of
the vibration plate, the magnetic density of the permanent magnet, Ic., may have a large
impact on the sound quality of the loudspsaker apparaius.

[0O8T] The term "sound quality” used herein may ndicate the guality of sound, which

refers {o an audio fidelity after post-processing, transmission, or the ke, i an audio

A A
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device, the scund guality may include audio intensity and magnitude, audio freguenocy,
audio overiong, or harmonic componeants, or the like.  When the sound qualily is
evaiuated, measuring manner and the evaluation oriteria for objsclively evalusting the
sound quality may be used, other manners ihat combing different elements of sound and
subjective feelings for evaluating various properties of the sound quality may aiso be used.
Thus, the sound guaiity may be affecied during the processes of generating the sound,
transmitting the sound, and receiving the scund.

[0088] In 103, the sound is delivered by a delivery syslem.  In some embodimeants, the
delivery sysiem refers io a substance that can deliver vibration signals containing sound
inforrmation, such as the skull, bony labyrinth, inner ear lymph, and spiral organs of humans
orfand animals with auditory systems.  As another example, the delivery systam also
refers o a madium that may ransmit sound {&.¢., air and liguid).  To Hlustrale the process
of transmitting sound information by the delivery system, & bone conduchve ioudspeaksr
may be taken as an example.  The bone conductive loudspeaker may directly transmil
sound waves {vibration signais) converted from elecitrical signais o an auditory center
through bones.  In addition, the sound waves may be transmitied to the auditory center
through aly conductiorn.  For the content of alr conduction, please refer 1o the description
aisewhere in the specification.

[OO89] iIn 104, the sound information s transferred {¢ 8 sensing terminal. Specifically, the
sound information ig ransmitted {0 the sensing lerminal through the delivery system. ina
working scenario, the loudspaaker apparaius picks up or generates a signal containing
sound information, converts the sound information into 8 sound vibration by the ransducer
The loudspeaker apparaius ransmits the sound (o the sensing terminal through the
delivery system, and finaily a user ¢an hear the sound.  Generally, the subject of the
sensing termingl, the auditory system, the sansory organ, elc. described above may be a
human or an animal with an auditory system. it should be noted that the following

description of the [oudspeaker apparatus used by a human does not constitute a restriction
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on the use sceneg of the loudspeaker appargtus, and similar descriptions may alsc be
applied {o other ammals.

[G060] The sbove description of the process of the loudspeaker apparatusis only a
specific exampls and should not be regarded a8 the only feasible implementation.
Obvicusly, for parsons having ordinary skills in the art, sfter understanding the basic
principie of ihe loudspeaker apparatus, varous modifications and changes may be made in
the form and details 1o the spedcific wavs and sisps of implementing the loudspeaker
apparatus without departing from the principle.  Howsver, those modifications and
changes are still within the scops of the present disclosure. For example, belween
acquiring a signail containing sound information in operation 101 and gensrating sound in
operation 102, a signal correction or snhancement step may be additionally addad, which
may enhance or modify the signal acquived in operation 101 according (o a spacific
aigorithm or parameter.  Furthermors, between generating sound in operation 102 and
transmitting sound iIn operation 103, an anhancement or a correction stap of the vibration
may be additionally added.

[8061] The loudspeaker apparatus in the specification of the present disclosure may
include, but is not limited 1o, an earphone, an MP3 player, and a hearing aid.  Inthea
following spedific ambodimeants of the present disciosure, an MP3 player is {gken 88 an
axampie to desoribe (he loudspeaker apparatus in detail. FiG. 2 is an expioded structural
diagram of an MP3 glayver according 1o some embodiments of the present disciosure.

FIG. 2 s a partial structural diagram of an gar hook in an MP2 plaver according o some
smbodiments of the present disclosure. FIG. 4 i3 an enlarged view of part Ain FiG. 3

As shown in FIG. 1, in some embodiments, an M3 plaver may include an aar hook 106, a
corg housing 20, a circull housing 30, a rear haok 40, an earphoneg core 50, a control circuit
84, and a battery 70, The core housing 20 and the circuill housing 30 are arrangsd at two
ends of the ear hook 10 respectively, and the rear hook 40 iz further arrangead at an end of

the circuit housing 30 away from the sar hook 10, The number of the core housings 20 is
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two, which are used to gecomimodate two earphoneg corgs 50 respedctively.  The number of
the circuif housings 30 18 also two, which are used {0 aoccommodate the contral cirouit 80
and the battery 70 respactively.  The two ends of the rear hook 40 are cornnscled to the
corresponding circuit housings 30 respactively. The ear hook 10 refers 1o g struciure
surrounding and supporting 8 users ear when the user wears & bone conductive MP3
player, and then sugpenrding and fixing the core housing 20 and the earphone core 50 at a
pradeterminad position of the user's ear.

{8862] Combining FIG. 2, FIG. 3, and FiG. 4, in some embodimenis, the ear hook 10 may
include an siastic melal wire 11, a wire 12, a fixed siseve 13, & plug end 14, and a plug end
15, The plug end 14 and the plug end 15 may ke arranged af both ends of the elastic
matal wire 11, In some smbodiments, the ear hook 10 may further inciude a protective
sleeve 16 and a8 housing sheath 17 integrally formed with the protective slesve 16, The
elastic matat wire 11 is mainly used 1o keep the gar hook 10 iy & shape that matches the
usars eagr  The slastic metal wire 11 has a cerlain elasticity, so as to generale a cerlain
glastic deformation according © the user's gar shape and head shape 1o adapt (0 users
with different ear shapss and head shapes. It some embodiments, the slastic metal wirg
11 may bs made of & mamory ailay, which has good deformation recovery ability.  Thus,
avan if the ear hook 10 is deformed by an external force, it may still be restored {0 s
originat shape when the extermnal force is removed, and continue {0 be usaed by users,
thereby sxtending the life of the MP3 player.  in ather embodiments, the slastic metal wirg
1 may also e made of a non-mamory altoy.  The wire 12 may be used for electrical
connecton with the earphoneg core 50, the control circuit 80, the baltery 70, elc. for power
supply and data tfransmission for the operation of the earphone core &0

{80831 The fixed sleeve 18 may be used 1o fix the wire 12 on the elastic metal wire 11, In
this ambodiment, there are at teast two fixed sigeves 13, The al least two fiked slesves

13 may be spaced apart along the elastic metal wire 11 and the wire 12, and arranged on
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the outer periphary of the wire 12 and the elastic metal wire 11 by wrapping to fix the wire
12 on the elastic metal wire 11,

[6064] In some embodiments, the plug end 14 and the plug end 15 may be made of hard
materigls, such as plastic.  in some embodiments, the plug end 14 and the plug end 15
may be formed respactively on both ends of the elastic metal wirg 11 by injection molding.
in some embodiments, the plug end 14 and the plug end 15 may be formed by injection
molding separately.  Conneclion holes to connect with the end of the glastic metal wirg 11
ara respectively reserved during the injection molding of the plug end 14 and the plug end
15, After the injection molding is completad, the plug end 14 and the plug end 15 may be
inserted o the corresponding ends of the elastic metal wirg 11 respedctively by the
cornnection hales or fixed by bonding.

[GO88] 1 should be noted that, in this embodiment, the plug end 14 and the plug end 15
may niof be directly formed by injection molding on the periphery of the wire 12, which
avoids the wire 12 during injection molding.  Specifically, when the plug end 14 and the
plug end 15 are injection moided, the wireg 12 located at both ends of the elastic melal wire
11 may be fixed 1© be far away from the position of the plug end 14 and the pilug end 15
Further, g first wiring channel 141 and a second wiring channet 151 may be aranged
respectively on the plug 14 and the plug and 15 to extend the wire 12 along the first wiring
channel 141 and the second wiring channal 151 after the injection molding.  Specifically,
the wire 12 may be threaded into the first wiring channel 141 and the second wiring
channel 181 in a threading way after the first wiring channeal 141 and the second wiring
chammel 151 are formed.  In some embodiments, the plug end 14 and the plug end 18
may be directly injection molded on the periphery of the wire 12 according © actual
conditions, which is not spedcifically imitad herein.

[DO8E] In some smbodiments, the first wiring chamns! 141 may includs a first wiring groove
1411 and a first winng hole 1412 connacting with the first wiring groove 1411, The first

wiring groave 1411 may be connectad with the sidewall of the plug end 14, One end of
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the first wiring hole 1412 may be connectad with oneg end of the first wiring groove 1411
and another end of the first wiring hole 1412 may be connected with the outer end surface
of the plug end 14, The wire 12 at the plug end 14 may exisnd glong the first wiring
groove 1411 and the first wiring hole 1412 and be exposad on the ouler end swrface of the
plug end 14 {o further connesot with othar structures.

[0067] i some embodiments, the second wiring channel 151 may include 3 second winng
groove 1511 and a sscond wiring hole 1512 connecting with the second wiring groove

1511 The second wiring groove 1511 may be connacied with the sidewall of the plug end
15, one end of the second wiring hole 1512 may be connected with one end of the second
wiring groove 1514, and another end of the second wiring hole 1512 may be connected
with the ouler end surface of the plug end 15, The wire 12 at the plug end 18 may extend
along the second winng groave 1511 and the second wiring hole 1512 and be axposad on
the cuter end surface of the plug end 15 to further connedct o other structurss,

00681 In some embodiments, the outer end surface of the plug end 14 referg to the
surface of the and of the plug end 14 away from the plug end 15 The outer end surface
of the plug end 15 refers o the swiface of the end of the plug end 18 away from the plug
erd 14,

00598 In some embodiments, the protactive sleave 18 may be injection molded around
pariphery of the elastic metal wire 11, the wire 12, the fixed sleave 12, the plug end 14, and
the plug end 15, Thus, the protective sleeve 16 may be fixedly connectad with the elastic
metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and the plug end 15
respectively.  There is no need {o form the profeciive sleeve 16 separaiely by injection
molding and then further wrap protactive sleeve 16 around the periphery of tha elasiic
metal wire 11, the plug end 14, and the plug end 15, I may simplify the manufacturing
and assembly processes and make tha fikation of the protective slesve 18 mors reliable

and stabie.
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[G070] In some embodimenis, when the protective sigave 16 is formed, a housing sheath
17 disposed on the side ciose {0 the plug end 18 may be integrally formsd with the
protective slesve 18, In some embodiments, ths housing sheath 17 may be integrally
formed with the protective sigeve 16 to form 2 whole structure.  The circuit housing 30
may be connaciad (o one end of the ear hook 10 by haing fikedly connacled o the plug
end 15, The housing sheath 17 may be further wrapped arcund the periphery of the
circuit housing 30 in 3 sleeved manner,

{0071] Specifically, when manufacturing the sar hook 10 of the MP3 player, the following
steps may be implemented.

[0072] Step S101, the fixed slesve 13 may be used to fix the wire 12 on the slastic metal
wire 11, An injection position is reserved at both ends of the elastic metal wire 11,
Specifically, the slastic maial wire 11 and the wirg 12 may be placed side by side in a
presei way, and then the fixed sigsve 13 is further sleeved around the wire 12 and the
slastic meial wire 11, s0 as o fix the wire 12 on the slastic metal wire 11.  Sincs the two
ands of the elastic metal wire 11 still need the injection moided plug end 14 and the plug
end 15, the two ends of the elastic metal wire 11 may not be completely wrappad by the
fixed sleeve 13, A corresponding injection position needs 0 be reserved for injaction
molding of the plug end 14 and the plug end 15,

[0O73] Step S102, the plug end 14 and the plug end 15 may be injection molded at the
injection positions of the two ends of the elastic metal wire 11, respectively.  The first
wiring channs! 141 and the second wiring channel 151 arg arranged on the plug end 14
and the plug end 15, respeactivaly.

[0074] Step S103, the wire 12 may be arrangsd 1o extend slong the first wiring channet
141 and the second wiring channel 151, Specificslly, after the forming of the plug end 14
and the plug end 15 is compieied, the fwo ends of the wire 12 may e further threaded into

the first wiring channel 141 and the sscond winng channegl 151 manually or by a machins.
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The part of the wirg 12 locatad between the first wiring channel 141 and the second winng
channel 151 may be fixad on the siastic metal wire 11 by the fixed slesve 13

[0078&] Step 5104, the protective sleave 16 may be formed by injection molding on the
pariphery of the eigstic metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and
the plug end 15

[0076] In some embodiments, when step 5104 is performed, the housing sheath 17 may
be iniegrally Tormed with the protective sleave 16 on the penphery of the plug end 15 by
injection moiding.

[OO77Y In some embodimants, € should be noted that the wire 12 may not be aranged
when the fixed slesve 13 is installed.  The wirg 12 may be further arranged after the plug
end 14 and the plug end 15 are injection molded.  The specific steps are as follows.
[GO78] Step S201, the fixed sieave 13 may be sleeved on the slastic mstal wire 11, The
injection molding positions may be raserved at both ends of the elastic meatal wire 11,
00791 Slep 35202, the plug end 14 and the plug end 15 may be injeclion molded st the
injgotion positions of the two ands of the elastic metal wire 11, respectively.  The first
wiring channel 141 and the second wiring channs! 151 may bs arranged on the plug end
14 and the plug end 15, respectively.

[3G80] Step S203, the wire 12 may be threaded inside the fixed sieeve 13, s0 a3 (o use
the fixed sigeve 13 (o fix the wire 12 on the elastic metal wire 11, Further, the wire 12 may
be arranged o extend slong the first wiring channel 141 and the second wiring channe!
151

[0081] it should be notad thal, in this way, interference of the wira 12 may be avoided
during injgction moiding of the piug end 14 and the plug end 15, 50 as to {acilitate the
smiooth progress of molding.

[BOBZ] I should be noted that the structure, function, and formation of the elastic metal
wire 11, the wire 12, the fixed slegve 13, the plug end 14, the plug end 1§, and the

protective sleeve 18 involved in the embodiment sat forth above are the same as thoese in
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the foregoing embodiment, and for reiatad details, please refer to the foregoing
embodiment, which are not repeated harein.

[G083] In some embodiments, the core housing 20 may be used 1o accommodale the
earphone core 50 and may be plugged and fixed with the plug end 14 The number of the
aarphone cores 50 and the core housings 20 are both two, corresponding (o the left sar
and the right ear of the user, respeactively.

{00841 In some embodimenis, the core housing 20 and the plug end 14 may be connecied
by plugging, clamping, stc, 80 as (o fix the core housing 20 and the ear hook 10 {ngether.
That is, in this embuodiment, the sar hook 10 and the core housing 20 may be formed
separately first, and then be assembiad togeihsr, inslead of direclly forming the two
together.

[GOBS] In thiz way, the aar hook 10 and the core housing 20 may be molded saparatsly
with corresponding molds instead of using the same larger-sized mold 1o form the two
intagrafly, which may reduce the size of the mold and the difficulty of mold process.  In
addition, since the ear hook 10 and the cors housing 20 are processed by differgnt molds,
when the shape or siructure of the ear hook 10 or the core housing 20 nesds 1o be
adjusted in the manufacturing process, it is sufficient to adiust the mold corresponding to
the structure instaad of adjusting the mold of another struciure, so as 1o reduce the cost of
production.  In other embodiments, the ear hook 10 and the core housing 20 may be
integrally formed acoording to the sifuation.

[G088] In some embodiments, the core housing 20 may be arrangad with a sockst 22
connecting with the outer end surface 21 of the core housing 20, The outer end surface
21 of the core housing 20 refers {0 the end surface of the core housing 20 facding the sar
hook 10, The socket 22 provides an accommeodating space for the plug end 14 of the ear
hieok 10 10 be inserted into the core housing 20, so as {o further realize the phug and

fixation between the plug end 14 and the core housing 20,
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[0087] FIG. & i a partial sectional view of an MP3 player according to some embodiments
of the present disclosure. FIG. 8 5 a partial enlarged view of part B in FIG. 5.

[0088] Combining FIG. 2, FIG. &, and FiG. €, in some embodiments, the plug end 14 may
include an inserting portion 142 and two elastic hooks 143, Specifinally, the inserting
portion 142 may be at least partially insertsd into the socket 22 and abul against the outer
side surface 231 of a stopping block 23, The shape of the ouler sidewall of he inserting
portion 142 maiches the shape of the inner sidewall of the socke! 22, 50 thal the cuter
sidewail of the inserting portion 142 may abut against the inner sidewall of the socket 22
whean the inserting portion 142 is at izast partially inserted into the sockel 22,

{00891 The outer side surface 231 of the stopping block 23 refers (o a side of the siopping
block 23 facing the ear hook 13, The inserting portion 142 may further include an end
surface 1421 facing the core housing 20, The end surfacs 1421 may maich the outer side
surface 231 of the stopping block 23, so that the end surface 1421 of the inserling portion
142 may abut against the cuter side surface 231 of the stopping block 23 when the
insarting portion 142 is al least partiaily inserted into the socket 22.

[0901 In some embodiments, the two elastic hooks 143 may be arranged sida by sids
and spaced apart symmaeatrically on the side of the inserling portion 142 facing the inside of
tha core housing 20 along the direction of insertion.  The two elastic hooks 148 may be
brought together under action of extamal thrust and the stopping block 23, Affer passing
through: the stopping biock 23, the two elastic hooks 143 may be elastically restored to be
stuck on an innar surface of the stopping block 23 1o realize the fixation of the core housing
20 and the plug end 14, Each eiastic hook 143 may include a beam portion 1431 and &
hook portion 1432, Tha beam portion 1431 may be connectad {o the side of the inserting
portion 142 Tacing the core housing 20, The hook portion 1432 may be arranged on the
beam portion 1431 away from the inserting portion 142 and extend perpendicular io the
inserted direction.  £ach hook poriion 1432 may be arrangsd with a side parallel to the

inseried direction and a transitional siope 14321 away from the inserting portion 142,
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08811 In some embodiments, after the core housing 20 and the plug end 14 are plugged
and fixed, the ingerling poriion 142 may ba partially inserted into the socket 22, The
exposed portion of the inserling portion 142 may be arranged in g steppad manner, so a8
to form an armular table surfaces 1422 spaced apart from the cuter end surface 21 of the
cors housing 20, The expossd portion of the inserting portion 142 refers {o the portion of
the inseriing portion 142 sxposed to the core housing 20, Specifically, the exposed
portion of the inserting portion 142 refers o the portion exposed to the core housing 20 and
close to the outer end surface of the core housing 20

(00821 In some embodimants, the annular table surface 1432 may be arranged opposiis
1o the cuder end surface 21 of the core housing 20, The spacing belween the two may
refer to the spacing along the direction of insertion and the spacing perpendicutar 1o the
direction of insartion.

0093 In some embodimenis, the protective sleeve 16 may exiend o the side of the
annular {able surface 1422 facing the outer end surface 21 of the core housing 200 VWhen
the socket 22 and the plug end 14 of the core housing 20 is plugged and fixed, the
protective sleeve 18 may be at legst partially filled in the spacs between the annular {abls
surface 1422 and the ouler end surface 21 of the core housing 20, and elastically abul
against the core housing 20 Thus, i is difficult for extamal liquid o enter the insids of the
core housing 20 from the junction between the plug end 14 and the core housing 20,
thereby realizing the sealing betwsen the plug end 14 and the socket 22, protedting the
garphone core 50, st inside the core housing 20, and improving the waterpreof effect of
the bone conductive MP3 player.

[0094] Specifically, in some embodiments, the protective slesve 16 forms an annular
abutling surface 161 on the cuter end surface 21 of the annular table surface 1422 facing
the outer end surface of the oors housing 20, The annular abutling surface 181 may be

the end swrface of the protactive slesve 16 facing the core housing 20,
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[G095] In some embodimenis, the prolective sleeve 16 may further include an annular
boss 162 iocating inside the annular abutling surface 181 and protruding from the annudar
abutting swrface 161, Specifically, the annular boss 162 may be formed on the side of the
annular abutling surface 161 facing the plug end 14, and be protrudingly arrangad toward
the core housing 20 relative (o the annular abulling swface 161, Further, the annuiar
boss 182 may also be directly formed on the peariphery of the annular table swiace 1423
and cover the annular table surface 1422,

[0088] In some ambodiments, the core housing 20 may inciude a connacting siope 24 for
connecting the outer end surface 21 of the core housing 20 and the inner sidewall of the
socket 22, The connesting slope 24 may be the transitionat swface between the outer
end surface 21 of the core housing 20 and the inner sidewall of the socket 22, The
cormacting stope 24 may be not on the same plans as the culer end swface 21 of the cora
housing 20 and the inner sidewall of the socket 22, In some embodimerits, the comnediing
slope 24 may be 3 flat surface, or may also be a curvad surface or other shapes according
to actual requirements, there i3 no specific imitation hearein

[00971 Specifically, when the core housing 20 and the plug end 14 are plugged and fixaed,
the anmudar abutling swrface 161 and the annular boss 182 may elastically abut against the
outar end surface of the cora housing 20 and the connadcting slope 24, respectively. it
should be noted that since the outer end surface 21 of the core housing 20 and the
connecting slope 24 are not on the same plane, the slastic abutment betwesn the
protective sleave 16 and the core housing 20 may be not on the same plane.  Thus, itis
difficult for external liquid 1o enter the core housing 20 from the jundction of the protective
slesve 185 and the core housing 20, and further enter the earghone core 54, so as to
improve the waterproof effect of the MP3 player, protect the inner functionat structure, and
axtend the Hfetime of the MP3 player.

[O098] In some embodiments, the inserting portion 142 may be further formed with an

annular groove 1423 adiacent to the annular tabis swrface 1422 on the side of the annular
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table surface 1422 facing the outer end swiface 21 of the core housing 20, The annular
boss 162 may be formed in the annuiar groove 1423,

(6099 In some embodiments, an end of the wirs 12 of the gar hook 10 arranged outsids
the core housing 20 may pass through the second wiring channeal 151 to connect the
circuiis cutside the core housing 20, such as the control circuit 80, the battery 70, stc.
included in the circult housing 30, Another end of the wire 12 may be axposed to the
auter end surface of the piug end 14 along the first wiring channel 141, and further enter
the core housing 20 through the socket! 22 along with the inserling portion 142,

[O104] FIG. 7 is a partial structural diaggram of the core housing according o some
embodirnents of the present disclosire.  FlIG. 8 is a partial enlarged view of part D in FIG.
7. FlG. @i a partial sectional view of & core housing according ¢ some embodiments of
the present disclosurs,

j01014) Combing FIG. 2, FIG. 7, FIG. 8, and FiG3. 2, in some smbodiments, the core
housing 20 may include a main housing 25 and a partition componant 26, Tha partition
component 28 may be arrangad inside the main housing 25 and connacled to the main
housing 25, s0 as o divide the innegr gpace 27 of the main housing 25 into a first
accommaodating space 271 and a second accommaodating space 272 on the side close 10
the sockel 22, In some embodiments, the main housing 25 may inciude a peripheral
sidewall 251 and a boltom wall 252 connected {0 one end surface of the penpheral sidewasl
251, The peripheral sidewall 251 and the botlom wall 252 jointly form the inner space 27
of the main housing.

[0103] The partition component 26 may be arranged on the side of the main housing 25
close to the sockel 22 and include a side partition 261 and a hotiom partiton 262, The
side partiion 281 may be aranged in a direction perpendicudar (o the botiom wall 252 and
bath snds of the side partition 281 may be connecled with the peripheral sidewsil 251,
thereby saparating the inner spaces 27 of the main housing 25 The bottom partition 282

and the bottom wall 252 may be paraliel or nearly parallel and spaced apart.  Further, the
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bottom partition 282 and the boltom wall 252 may be conneacted {o the peripheral side wall
251 and the side parifion 261, respectivaly,  Thus, the inner space 27 formed by the main
housing 25 may be divided into fwo {0 form the first accommadating space 271 surrounded
by the side partition 261, the botlom partition 262, the peripheral sidewsll 251 away from
the socket 22, and the bottom wall 252, and the second accommaodating space 272
surrcurndsd by the botlom partition 262, the side partition 261, and the peripheral sidewall
251 cloge o the socket 22, The second accommuodating space 272 may be smaller than
the first accommndating space 271, The partition component 26 may also divide the inner
space 27 of the main housing 28 by other arrangeaments, which are not specifically limited
herein.
{01031 In some embodiments, the sarghone core may include a functional component 51
that may be arranged in the first accommodating space 271 and usad for vibrating and
gengrating sound. Iy some embodiments, the MP3 plaver may further include a wirg 86
connected to the funclional component 51, An end of the wire 80 may be extended from
the first accommndating space 271 (o the second accommodating space 272,
[8104] In some embodiments, the side partition 261 may be arranged with & wiring groove
811 a2t the top edge away from the botom wall 252, The wiring groove 2811 may
cormect the first accommadation space 271 and the sacond accoemmuodation space 272,
Furthey, an end of the wire 12 away from the functional component may extend into the
second gecommodating space 272 through the wire groove 2611
010581 After the end of the wire 12 away from the dircuit housing 30 entering the core
housing 20 with the inserting portion 142, the end of the wire 12 may further axtend inio the
second accommoeoedating space 272 and be electrically connacted 1o the wire 80 in the
second accommaodating space 272, 80 that a wire path connecting the first accommeodating
space 271 1o an exdemnal circuit through the second accommodating space 272 may be
formed. Thus, the functional component 51 may be eleclrically connectad {o the exiermal

cirouit arranged oulside the core housing 20 through the wirs path.
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[9106] In some embodimenis, the boltom partition 262 may also be arranged with a wiring
hole 2821, which connacis the socke! 22 with the second accommaodating space 274, 8¢
that the wire 12 entering the cors housing from the socket 22 may extend 1o the second
accommadating space 272 through the wiring hole 2621,

01071 The wire 12 and the wire 80 may be coiled and arranged in ths second
accommaodating space 272 afler being connecied in the second accommuodating space
272, Speciically, the wire 12 and the wire 80 may be connected together by welding.
Further, the funclional component 51 may be electrically connectad o the extemal circuit,
G as o provide powesy for the noermal operation of the funclional component 51 through the
externat circult or transmit data o the sarphone core 50.

{31081 It should ba noted that when assembling the bone conductive MP3 player, the wire
s ofiery longer than the actual requirement to fadilitate assembly.  Howsver, If the axtra
wires of the earphons core 50 may not be placad reasonably, i is easy {o vibrate and make
abnormal noises when the funciional component 51 is working, thereby reducing the sound
quality of the bone conductive MP3 player and affecting the user's experience of listening.
In this embodiment, the second accommodating space 272 may be separaled from the
inner space 27 formed by the main housing 28 of the core housing 20 and used for
accommodating exira wires 12 and wiregs 80, so as {o avoid or reducs the influencs of the
axitra wirgs on the sound generatad by the bone conductive MP3 player due 1o vibration,
thereby improving the sound gualily.

01091 In some embodiments, the partifion component 28 may further include an inner
gpartiion 2683, The inner partition 283 may further divide the second accommodating
space 272 info two sub-accommodating spaces 2721, Spedifically, the inner partition 283
may be arranged perpendicular to the boltom wall 252 of the main housing 25 and
cormected (o the side partition 281 and the peripharal sidewall 251 respectively, and further
extend {0 the wiring hole 2821, 30 as 1o divide the wiring hole 2821 into two, while dividing

the second accomimodating space 272 inlo two sub-accommodatling spaces 2721, Each
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of the two wiring holes 2821 may be connected with a corresponding sub-accommaodating
apace 731 respactively.
61101 In this embodiment, there are two wirgs 12 and two wires 80, Thea two wires 12
may exiend into respeciive sub-accommaodating spaces 2721 along the corresponding
wiring holes 2821 respectively.  The two wires 80 may enter the second accommodating
space 27 2 through the wiring groove 2611 together, separate after entering the second
accommadating space 272, be welded with the corresponding wires 12 in the
crrasponding sub-accommaodaling spaces 2721 respactively, and further be colled and
arrangsd in the corresponding sub-accommuodating space 2738
{0111 In some embodimeants, the second accommodating space 272 may be further filled
with sealant.  In this way, the wire 12 and the wire 80 included in the sacond
accommodating space 272 may be further fixed, which may reduce the adverss effect on
the sound guality caused by the vibiration of the wire, improve the sound guality of the bone
conductive MP3 player, and prolect the welding point between the wire 12 and the wire 80,
iy addition, the purpose of waterproof and dustproof may also be achieved by sealing the
second accommoedating space £72.
{0112] Referring to FIG. 2 and FIG. 3, in some embodiments, the circuit housing 30 and
the plug end 15 may be plugged and fixaed, so that the circult housing 20 may be fixed 10
the and of the ear hook 10 away from the core housing 200 When wom by the user, the
circuit housing 30 including the batlery 70 and the circuit housing 30 including the control
cirouil 80 may correspond o the left and right side of the user, respectively.  The way of
plug and connection of the cirouit housing 30 and the control circuit 80 may be different
from the corresponding plug end 15,
{31131 Spedifically, the drouit housing 230 may be connecied (o the plug end 15 through
plug and connaction, snap connachion, ar the like.  In other words, in this embodiment, the
ear hook 10 and the circuit housing 30 may be formed separately, and then be assembled

after the form is completed, instesd of directly forming the two togsther
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9114} In this way, the ear hook 10 and the circuit housing 30 may be molded separately
with respective corresponding molds, instead of using the same larger-sized mold o form
the two integraily, which may reducs the size of the molding mold and the difficulty of moid
process.  In addition, since the ear hook 10 and the oircuit housing 30 are processad by
different molds, when the shapse or structure of the ear hook 10 or the circuit housing 3
needs io be adjusted in the manufaciuring process, it is sufficient {o adjust the mold
rrasponding 1o the structure.  There is no need (0 adjust the mold corresponding 1o
anoiher structure, 30 a5 1o reduce the cost of production,
[0118] iIn some embodiments, the circuit housing 30 may be arranged with & socket 31,
The shape of the inner suface of the socket 31 may mateh the shape of al least part of the
outer end swface of the plug end 15, s0 that the plug end 15 may be at least parlially
inseried inlo the socket 21
j0118] Further, a siot 152 perpendicular (o the inserted direction of the plug end 15 with
respect 1o the socket 31 may be arranged on opposits sides of the plug end 15,
rgspactively.  Spscifically, the two slols 152 may be symmaetric and spaced apart on
opposite sides of the plug end 15, and both are connecied o the sidewall of the plug end
15 in the vertical dirgction along the insertad direction.
{3117] Refering to FIG. 2, the circuit housing 30 may be flal. For example, the oross-
saction of the circul! housing 30 atl the second sockat 21 may be alliptical or ofher shapes
that may be flattensed.  In this embodiment, the two oppoesite sidewalls of the circuit
housing 30 with a larger aresg are main sidewalls 33 and the two opposiie sidewalls with a
malier arsa connecling the two main sidewalls 33 arg auxiliary sidewalls 34
{01181 it should be notad that the above description of the MP3 player is only a specific
axample and should not be regarded as the only feasible implementation solution.
Obviously, for those skilled in the art, after understanding the basic principles of the MP3
player, various modificgtions and changes in forms and details of the specific methods and

steps for implementing the MP2 player may be made without departing from the principies.
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However, those modifications and changes are stil within the scope described above.  For
exampie, the number of the fixed sleaves 13 is not limited {0 the at [zast two desaribed in
the embodiments sei forth above.  The number of the fixed sleeves 13 may aiso be one,
whiich may be spacifically determined according to actual requiraments.  As another
axample, the shape of the cross-section of the circuit housing 30 at the socket 21 s not
fimited o be elliplical.  The shaps of the cross-sechlion may also be other shapes, such gs
a triangle, a quadriiaieral, a pentagon, and other polvgons.  Such modifications are all
within the protection scopa of the present disclosure.
[0118] Forillustration purposes, the bone conduction speaker is taken as an example of
the loudspeaker apparatus.  FE3. 10 is g longitudinal sechional view Hliustrating a bone
conduction speaker according to some embodiments of the present disclosure. it should
be noted that the bone conduction speaker 200 in FIG. 10 corresponds o the core housing
20 and tha earphone core 50 in FIG, 2. The housing 220 corresponds 1o the core housing
24, and the multiple components in the housing 220 correspond to the earphonea core 50,
As shown in FIG. 10, in some embodiments, the bone conduction speaker 200 may include
a magnetic circuit componant 210, a ooill 212, g vibration transmission piate 214, a
connector 218, and an housing 220
120] In some embaodiments, the housing 220 may includs a housing panel 222, 3 housing
back panel 224, and a housing side panel 226, The housing back panel 224 may be locsated
an the side opposite (o the housing panel 222 and may be arranged on the two ends of the
housing side pansl 226, respectively.  The housing panel 222, the housing back pansi 224,
and the housing side pansl 226 may form an integral structure with a ceriain accommodation
space.  In some embodiments, the magnetic circuit component 210, the coil 212, and the
vibration iransmission plate 214 may be fixed inside the housing 220, In some
erabodiments, the Done conduction speaker 200 may furthar includs g housing bracket 228,
The vibration ransrmission piste 214 may be connacted 1o the housing 220 by the housing
bracket 228, and tha ¢oll 212 may be fixed on the housing bracket 228 and may drive the
housing 220 1w vibrate by the housing bracke! 228, in some embodiments, the housing
bracket 228 may be a part of the housing 228, or may be a separate component, direclly or
28
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indirectly conneciad {o the inside of the housing 220, In some embodiments, the housing
bracket 228 may beg fixed on the inner surface of the housing side panel 226, In some
embodiments, the housing brackel 228 may be pasted on the housing 220 by glug, or may
ba fixed on the housing 220 by stamping, injection moelding, clamping, riveting, threaded
conneactng or welding.

04211 In some smbodiments, it is pessible 1o design the connection mode of the housing
panal 222, the housing back panel 224, and the housing side pane! 226 1o ensure that the
housing 220 has jarge rigidity.  For sxample, the housing panel 222, the housing back panai
224, and the housing side panel 226 may be infegrally formed.  As another example, the
housing back panel 224 and the housing side panel 226 may be an integral structure.  The
hausing panet 222 and the housing side panel 226 may be directly pasted and fixed by glue,
ar fixed by clamping, welding, or threaded connecting.  The glua may be glue with strong
viscosity and high hardness.  Ag another example, the housing panel 222 and the housing
aside panel 226 may be an integral structure, the housing back panel 224 and the housing
side pansi 226 may be directly pasiad and fixed by giue, or may be fixed by clamping,
welding, or threaded connecling.  In soma embodiments, the housing pansl 222, the
housing back pansl 224, and the housing side panel 226 may be sl independent
compaonents, which may be fixed by one or a combination of glue, clamping, welding, or
threaded conneciing.  For example, the housing panst 222 and the housing side panel 22
may be connedcied by glue, the housing back pansl 224 and the housing side pane! 226 may
be connected by clamping, welding, or threadsd connecling.  As another examyple, the
housing back panel 224 and the housging side panel 228 may be comnecited by glue, the
housing panel 222 and the housing side panel 226 may be connected by clamping, welding,
or threaded connecting.

012281 In different application scenarios, the housing lustrated in the present disclosure
may be made by different assembly {echniques. For example, as described elsewhears in
the present disclosure, the housing may be integraily formed, and may also be formed in a
separate combination manner, of a combination thereofl  In the separate combination
manrgr, diferent componemts may be fixed by glue, or fixed by damping, weiding, or
threaded connecting.  Specifically, in order to belter undearstand the assembly technique of

the housing of the bone conduction sarphone in the present disclosure, FIGs, 11-13 dascribe
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several examples of the assembly techrique of the housing.

[0123] As shown in FlG. 11, a bone conduction speaker may mainly include a magnelic
circuit componant 2210 and a housing. in saome embodiments, the magnetic circult
companent 2210 may include a first magnstic unii 2202, a first magnetically conductive unit
2204, and a second magnelically conductive unit 2206, The housing may include a housing
panel 2222, a housing back panel 2224, and a housing side panel 2228, The housing side
panal 2226 and the housing back panel 2224 may be mads in an integral mannar, and the
housing panel 2222 may be connecied © one end of the housing side pansl 2228 in a spiit
combination manner.  The aplit combination manner includes fixing with glue, or fixing the
housing panel 2222 to one end of the housing side panel 2226 by meaans of clamping,
welding, orthreaded connecting.  The housing panel 2222 and the housing side panel 2226
{or the housing back panel 2224} may b2 made of differen{, the same, or partially the same
materials.  in some ambodiments, the housing panel 2222 and the housing side panel 2228
may be made of the same material, and Young's moduius of the sames material is greater
than 2000 MPa. Naore preferably, Young's moduius of the same material is greater than
4000 MPa.  More preferably, Young's moduius of the same malerial is greater than 6000
MPa.  More prefarably, Young's modulug of the material of the housing 220 is graater than
8000 MPa.  More preferably, Young's modulus of the same material is greater than 12000
MPa. More praferably, Young's modudus of the same matenal is greater than 15000 MPga,
and further preferably, Young's moduius of the same material 18 greater tharn 18000 MPa.
in some embodiments, the housing panel 2222 and the hoeusing side panel 2226 may be
made of differert materials, and Young's modulus of the different materials arg graater than
4000 MPa.  More praferably, Young's modulus of the different materials are greater than
8Q00 MPa.  More preferably, Young's modulus of the different materials are gregter than
2000 MPa.,  More praferably, Young's modulus of the different materials are greater than
12000 MPa.  More preferably, Young's modulus of the different materials are greater than
15000 MPa.  Further preferably, Young's modulus of the differert materials are grealer than
18000 MPa.  In some embodiments, the material of the housing panel 2222 andfor the
housing side panel 2226 includes but is not limited to AcrYioniirile butadiens strene (ABS),
PolYstYrens (P5), high High impact polYstYrene (HIPS), PolYpropYiene (PP}, PolYethYiene
terephthalate (PET), PolYester (PES), PolYcarbonate (PC) ), PolYamidas (PA), PolYviny]
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chiornide (PVC), PolYurethanes (PU), PoiYvinYlideng chioride {(PVQ), PolYethYiene (PE),
PolYmelhYi methacryiaie (PMMA)Y, PolYetherstherketone (FEEK), Phenolics (PF), Uraa-
formaldehYde (UF), Melaming-formaldehYde (MF), metals, alloy (such as aluminum alloy,
chromium-molybderum siesl, scandium alloy, magnesium alloy, fHanium alioy, magnesium-
fithium alloy, nickel alioy, etc), glass Tiber or carbon fiber, or the like, or any combination
tharaof.  In some embodiments, the material of the housing pane! 2227 is glass fiber, carbon
fibar, PolYcarhonate (FC), PolYamides (PA), or the like, or any combination theraef  in
some embodiments, the material of the housing pansl 2222 andior the housing side panai
2226 may be made Dy mixing carbon fiber and polvcarbonate {(PQ) in a certain proportion.
in some embodiments, the matarial of the housing panel 2222 and/or the housing side panegi
2225 may be made by mixing carbon fiber, glass fiber, and PolYcarbonate (PCY in a certain
proporiion.  in some embodiments, the material of the housing pansl 2222 andior the
housing side pane! 2228 may be made by mixing glass fiber and PolYcarbonate (PCYin a
certain proportion, or it may be made by miking glass fiber and Polyamides (FPA) in a certain
proporion
[8124] In some embodiments, the housing panel 2222, the housing back panel 2224, and
the housing side panel 2228 may form an integral struciure with & cartain accommadation
space.  inihe integral structure, the vibration transmission piate 2214 may be connected {o
the magnetic circuit component 2210 by the connecior 2216, The fwo ends of the magnetic
cirouit component 2210 may be connected to the first magnetically conductive unit 2204 and
the second magnetically conductive unit 2206, respectively.  The vibration ransmission
plata 2214 may be fixed inside the integral structure by the housing bracket 2228, In some
embodiments, the housing side panel 2228 may have a stepped structure for supporting the
housing bracket 2228, After ihe housing brackset 2228 is fixed on the housing side panei
228, the housing panel 2222 may be fixed on the housing bracket 2228 and the housing
side panel 2226 at the same time, or separately fixed on the housing bracket 2228 or ihe
housing side panel 2226, Under the circumsiances, optionally, the housing side panel 2226
and the housing brackel 2228 may be integrally formed.  In some embodiments, the
housing bracket 2228 may be dirgctly fixed on the housing pansl 2222 (for example, by glug,
clamping, welding, threaded connecting, elc.).  The fixed housing panel 2222 and housing
bracket 2228 may be then fixed o the housing side panel (for axample, by glue, clamping,
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welding, threaded connecting, etc).  Under the circumstances, optionally, the housing
bracket 2228 and tha housing panel 2222 may he inlegrally formed.

{0128] In another speacific embodiment, as shown in FIG. 12, the bong conduction speaker
may mainly include a magnetio croult component 2240 and a housing.  The magnalic circuit
compongnt 2240 may include a first magnetic unit 2232, a first magnetically conductive unit
2234, and a second magnetically conductive unit 2238, In the integral structure, a vibration
transmission plate 2244 may be connected © the magnetic croull component 2240 by a
connecior 22486, This esmbodiment is different from the embodimeant provided n FIG. 11 in
that the housing bracket 2258 and the housing side panel 2286 may be integrally formed.
The housing panel 2252 may be fixed 10 an end of the housing side panel 2256 connaciad
10 the housing bracket 2258 {for exampie, by glue, clamping, welding, threaded conneacting,
eic. ), and the housing back 2254 may be fixed 1o the other end of the housing sids pansl
27258 {(for example, by glue, clamping, welding, threadsd connecling, sic).  Under the
ciroumstances, optionaily, the housing bracket 2258 and the housing side pansl 2255 may
be spliiapie and combined structures.  The housing pansl 2252, the housing back panel
2254, the housing brackst 2258, and the housing side panel 2258 may be ail fixedly
cornmected by giue, camping, welding, threaded conneacting, efc.

[0128] In another spacific emboediment, as shown in FIG. 13, the bone conduction speaker
in the embodimeant may mainly include a magnetic circult component 2270 and a housing.
The magnelic circult component 2270 may include a first magneatic unit 2202, a first
magnetically conductive unit 2284, and a second magnetically conductive unit 2266, inthe
intsgral structure, a vibration transmizgion plate 2274 may be connecied o the magnetic
circuit component 2270 by g connector 2276, The difference between this embodiment and
the embodiment provided in FiG. 12 is thal the housing panel 2282 and the housing side
pangl 2286 may be integrally formed.  The housing back panel 2284 may be fixed on an
end of the housing side panel 2286 opposite {0 the housing side panet 2282 {for exampie,
by glue, clamping, welding, threaded connecling, etc.}.  The housing bracket 2288 may be
fixed on the housing pans! 2282 and/or the housing side 2280 by glue, clamping, weiding,
aor threaded connecting.  Under the circumstances, optionally, the housing bracket 2288,
the housing panel 2282, and the housing side pane! 2288 may be integrally formed

[0127] FIG. 14 is a structural disgram illustrating a housing of a2 boneg conduction speaker

iy
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according to some embodiments of the present disclosure.  As shown in FIG 14, the
housing 700 may include a housing panel 710, a housing back panel 720, and a housing
side parel 730, The housing paneal 710 may be in contadt with the human body and
fransmits the vibration of the bona conduction speaker 10 the guditory nerve of the human
body. In some embodiments, when the overall rigidity of the housing 700 is relatively large,
the vibration amplitudes and phases of the housing pangt 710 and the housing bhack pane
720 keep the same or substantially the same {the housing side panel 730 does not compress
air and therefore does not generaie sound isakage) within a certain freguency range, 50 that
a first leaked sound signal generated by the housing panesl 710 and a second isaked sound
signal generated by the housing back panet 720 may be superimposed on each other.  The
suparposition may reduce the amplitude of the first leakad sound wave or the sacond leaked
sound wave, thareby achieving the purpose of reducing the sound leakage of the housing
700, in some embodiments, the certain frequency range includes at [sast the portion with
a frequency greater than 500 Hz.  Preferably, the cerlain frequency range includes at least
the portion with a frequency greater than 800 Mz, Preferably, the certain frequancy range
ncludes at legst the portion with a frequency greater than 800 Hz,  Preferably, the certain
frequeancy range includes & least the portion with a freguency greater than 1000 Hz
Freferably, the cerain frequency range includes at lsast the portion with a freguancy graater
than 2000 Hz, More prefarably, the ceriain frequency range includeas at least the portion
with g frequency greater than 5000 Hz.  More preferably, the certain frequency range
includes at lsast the portion with a frequency greater than 8000 Hz.  Further preferably, the
certain fregueney range inciudes at teast the portion with a frequency greater than 10000 Hz.
[0128] In some embodiments, the rigidity of the housing of the bone conduction speaker
may affect the vibration amplitudes and phases of different paris of the housing {for example,
the housing pansi, the housing back pangl, and/or the housing side panel), thereby affecting
the sound leakage of the bone conduction speagker.  iIn some embodiments, when he
housing of the bone conduction speaker has a relatively large rigidity, the housing panel and
the housing back panal may keep the same or substantially the same vibration amplitude
and phase at higher freguendies, thareby significantly reducing the sound isakage of the
bone conduction sarphone.

[012%9] iIn some embodiments, the higher frequency may nolude a frequancy not less than

-
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1000 Hz, for exampile, a frequency betwsen 1000 Hz and 2000 Hz, a frequency between
1100 Hz and 2000 Mz, 3 frequency between 1300 Hz and 2000 Hz, a freguency betwesen
1500 Hz and 2000 Hz, a frequency betwsgen 1700Mz-2000Hz, a freguency between 1900Mz-
2000Hz.  Preferably, the higher frequency mentionsed herein may include a frequency not
fess than 2000 Hz, for example, a frequency between 2000 Hz and 2000 Hz, a freguenoy
hetwaen 2100 Hz and 3000 Hz, a frequency between 2300 Hz and 3000 Hz, & frequency
betwesan 2500 Mz and 3000 Mz, a frequency batwean 2700Mz-3000Mz, or a fraquency
between 20900Hz-3000Mz.  Preferably, the higher frequency may include a frequency not
lags than 4000 Hz, for exampls, a frequancy between 4000 Hz and 5000 Hz, a fraguency
between 4100 Hz and 5000 Hz, a frequency bebaesn 4300 He and 000 Hz, a frequency
baedween 4500 Hz and 5000 Hz, a frequeancy between 4700 Mz and 5000Hz, or a freguenay
between 4200Hz-5000Hz.  More preferably, the higher frequency may inciuds a frequency
not less than 8000 Hz, for exampls, & frequency between 8000 Hz and 8000 Hz, a frequency
between 6100 Hz and 80060 Hz, a frequency belween 8300 Hz and 8000 Hz, a fraguency
between 6500 Hz and 8000 Hz, a freguancy belwaen 7000Hz-8000Hz, a frequancy belwaen
TEO0Hz-8000Hz, or a frequency between 7900HZ-8000Hz.  More preferably, the highsr
frequency may inciude a frequency not fess than 800CHz, for example, a frequency between
8000Hz-12000Hz, & frequency bebwaen 8100H2-12000Hz, a frequency between 8300Hz-
12000Hz, a freguency betwesn 8500Hz-12000Hz, 8 fraquency between 9000H2-12000Hz,
a frequency between 10000Hz-12000Hz, or a frequency betwsean 11000H2-12000Hz.

[0130] Hesping vibration amplitudas of the housing pane! and the housing back pansl the
zame or subsiantially the sames refers that a ratio of the vibration amplitudes of tha housing
panel and the housing back panel is within a certain range.  For example, the ratio of the
vibration amplitudes of the housing paneal and the housing back panel is belwean 0.3 and 3.
Prefaerably, the ratio of the vibration amplitudss of the housing pans! and the housing back
panelis bebween 0.4 and 2.5, Prefgrably, the ratio of the vibration amplitudes of the housing
panel and the housing back panel is belween 0.4 and 2.5, Frefergbly, the ratic of the
vibration ampliludes of the housing panel and the housing back panel is between 0.5 and
1.5, More preferably, the ralic of the vibration amplifudes of the housing panel and the
housing back panel is belween 0.6 and 1.4, More preferably, the ratio of the vibration
ampliitudss of the housing panet and the housing back panel is between 0.7 and 1.2, More

34

IPR2025-00843; Mojawa
Ex. 1002 - Page 1714



Attorney Docket No. 20608-0080U500

praferably, the ratio of the vibration amplitudes of the housing panet and the housing back
panel is between 075 and 1.15. More preferably, the ratio of the vibration amplifudes of
the housing panal and the housing back panel i8 between 0.8 and 1.1 Maore preferably,
the ratio of the vibration amplitudes of the housing panel and the housing back panel is
between 0.85 and 1.1,  More preferably, the ratio of the vibration amplitudes of the housing
pansl and the housing back panel is between 0.2 and 1.05.  In some embadiments, the
vibrations of the housing panel and the housing back panegl may he represanted by ¢ther
physical quaniities that can characlerize the vibralion amplitude.  For example, sound
prassures genersted by the housing pane! and the housing back panel at a point in the space
may be usad to represent the vibration ampilitudes of the housing paneal and the housing
back panel.

[0131] Keeping the vibration phases of the housing panst and the housing back pansl the
same or substantialiy the same refers that z difference between the vibration phases of the
housing panel and the housing back panel is within a certain range.  For example, the
differencea petweaen the vibration phases of the housing panel and the housing back panel is
belween -B0° and 80°  Prefaragbly, the differance between the vibration phases of the
housing panel and the housing back panst is between -80° and 80°.  Freferably, the
difference batween the vibration phasas of the housing panel and the housing back panal is
between -80° and 80°. Freferably, the difference between the vibration phases of the
housing panel and the housing back panal is between -45° and 45°.  More preferably, the
difference between the vibration phases of the housing panegl and the housing back panst is
betweaen -30° and 30°.  Muore preferably, the difference beitween ths vibration phases of the
housing panel and the housing back panel is belween -20° and 20°. More preferably, the
difference betwaen the vibration phases of ihe housing pane! and the housing back pansl is
betwaen -15° and 157, More preferably, the difference between the vibration phases of the
housing panel and the housing back panel is between -12° and 127 More preferably, the
difference betwsen the vibralion phases of the housing panel and the housing back panel is
betweaen -10° and 10°.  More preferably, the difference between the vibration phases of the
housing panel and the housing back panel is belweean -8° and 8°.  Mors preferably, the
difference betweaen the vibration phases of the housing panel and the housing back pansel is
between -6° and 6°.  More preferably, the difference betwaen the vibration phases of the
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housing pangt and the housing back pansl is betwean -5° and 5°.  More preferably, the
difference batween the vibralion phases of the housing panel and the housing back panel is
belween -4° and 4°.  More preferably, the difference between the vibration phases of the
housing panet and the housing back panel s between -3° and 3°. More preferably, the
difference between the vibration phases of the housing panel and the housing back pansl is
hetwaen -2° and 2°.  Mare preferably, the difference belween the vibration phases of the
housing panel and the housing back paneal is bhetween -1° and 1°. More preferably, the
difference between the vibration phases of the housing paneal and the housing back paneal is
o°.

[0133] 1 should be notad that the Husiration of the bhone conduction speaker s only a
speciic example and should not be regarded as the only feasible implementation.
Obwicusly, for those skilled in the art, after understanding the basic principle of the bone
conduction speaker, it may be possible o make various modifications and changes in the
forms and Jdetaiis of the specific methods and operations of implementing the bone
conduction speaker without departing from the principies, but these modifications and
changes are still within the scope of the present discloure.  For exampig, the housing side
panel, the housing back panel, and the housing bDracke! may ba an integral structure.

Such deformations are all within the protection scops of the present disciosure,

{3433] FIG 18 is a longitudinal sectional vigw illustrating a loudspeaker apparatus
according to some embodiments of the present disclosure.  As shown in Figure 15, the
speaker may include a first magnstic unit 1502, g first magnstically conductive unit 1504, a
second magnstically conductive unit 1506, 3 first vibration plate 1508, a voice coil 1510, a
sacond vibration piale 1512, and a vibration panal 1514, As used hersin, some units of
the earphone core of the loudspeaker apparatus may correspond 1o the magnstic circuit
component.  In some embodiments, the magnetioc dircuit component may include the first
magnetic urit 1502, the first magnetically conductive unit 1504, and the second

magnetically conductive unit 1508, The magnetic circuit component may generate a first
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full magnetic field {also referrgd to "otal magnetic fisld of the magnetic circult component”
ar "first magnetic fisid™),

[8134] The magnstic unit describead in the present disclosure may refer 1 a unit that may
generate a magnetic field, such as a magnet.  The magnetic unit may have a
magnstization direction.  The magnetization direction may refer {o a direction of &
magnstic fieid inside the magnetic unit.  In soms embodiments, the first magnetic unit 302
may include one of more magneis.  The first magnetic unit may generats a second
magnetic field.  In some embodiments, the magnet may include a metal alloy magnet,
ferrite, or the ke, The metal alloy magnet may inciude necdymium iron poron, samarnum
coball, gluminum nickel cobalt, iron chromiturn coball, alumirum ron boron, iron carbon
aluminum, or the like, or any combination thereof.  Ferrite may includs barium farrite, stesl
farrite, manganease ferrite, Hithium manganeses ferrite, or the like, or any combination
thereof,

01351 In some embodiments, a lower surface of the first magnetically conductive unit
1504 may be connected 1o an upper surface of the first magnetic unit 1502, The second
magnetically conductive unit 1508 may be connscted to the first magnetic unit 1502, |
should be noted that the magnetically conduclive unit hersin may also refer {0 a magnelic
field concentrator or an iron core. The magnetically conductive unit may adjust a
distribution of a magnetic field (2.9, a second magnetic fisld gensrated by the first
magnetic unit 1502).  The magnetically conductive unit may include a unit made of g soft
magnetic material. 0 some embodiments, the soft magnetic matarial may include metal
materials, metal alioys, matal oxide materials, amoerphous melal matenials, etc, such as
jron, iron-silicon alloys, ron-aluminum alloys, nickel-iron alicys, iron-cobait series alfoys,
fow carbon steel, silicon steel sheet, silicon steel sheel, ferrite, ete.  In some
smbodiments, the magnetically conductive unit may be processed by casting, plastic
processing, cutting processing, powder metaliurgy, or the like, or any combination therect.

The casting may include sand casting, investment casting, pressure casling, centrifugal

o hard
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casting, etc.  The plastic processing may include rolling, casting, forging, stamping,
extrusion, drawing, or ihe like, or any combination thereof.  The culling proceassing may
include turning, milling, planing, grinding, or the ke, In somsa embodiments, the
processing method of the magnetically conductive unit may include 30 printing, CNC
maching tools, or the like. A connection manner batwsen the first magnetically conductive
unit 1584, the second magnetlically conductive unit 1508, and the first magnetic unit 15802
may include bonding, shapping, welding, riveting, bolting, or the like, or any combination
theraof.  In some embodimants, the first magnetic unit 1502, the first magnetically
conductive unit 1504, and the second magnetically conductive unit 1506 may be disposed
as an axisymmetric structure.  The axisymmetric structure may be a ring structure, a
columnar structure, or other axisymmetric structures.

[0138] In some smibodiments, 8 magnetic gap may form between the first magnetic unil
1502 and the second magnetically conductive unit 1808, The voice cait 1510 may be
disposed in the magnetic gap.  The voice coil 1510 may be connected o the firsi vibration
plate 1508 The first vibration plate 1508 may be connecied 1o the second vibration plate
1512, The second vibration plate 1512 may be connedcied o the vibration panel 1514,
Whien a current is passed into the voice ool 1510, the voice col 1510 may be iocaled in a
magnetic field formed by the first magnetio unit 1502, the first magnatically conductive unit
1504, and the second magnetically conductive unit 1808, and applied o an ampere force.
The ampsre force may drive the vaice coil 1510 o vibrate, and the vibration of the veice
coit 1510 may drive the vibration of the first vibration glate 1508, the second vibration plate
1512, and the vibration panal 15814, The vibralion pane! 1514 may transmit the vibration
to auditory nerves through tissues and bones, so that a person may hear 3 sound.  The
vibration panel 1514 may be in direct contact with human sking, or contact with the skins
through a vibration transmission laver mads of a spedific maternal.

0137 In some embodiments, for 3 locudspeaker apparatus with a single magnetic unit,

magnetic induction ina(s) passing through the voice ool may not be uniform and divergent
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Al the same time, magnetic ivgkage may form in the magnetic cireuil. That is, muore
agnetlic induction iinas may leak cuiside the magnetic gap and fail to pass hrough the
voice ¢l As g resull, 8 magnetic induction strength {(or magnstic field strength) at the
pasition of the voice coll may decrease, which may affect the sensitivity of the loudspeaker
apparatus.  Therefore, the loudspeaker apparatus may further includs at least ong second
magnstic unit anddfor at isast one third magneticglly conductive unit (not shown in figures).
The at least one second magnetic unit and/or at least oneg third magnetically conductive
unit may suppress the leakags of the magnetic induction lines and restrict the shape of the
magnetc induction lines passing through the voios ool Therefore, mors magnetic
induction lines may pass through the voice coil as horizontally and denssly as possible
increase the magneatic induction strength (or magnetic field strength) at the position of the
woice coil, thereby increasing the sensitivily of the oudspeaker apparalus, and further
improving the mechanical conversion efficiency of the loudspeaker apparatus (e, the
efficiency of converting the input power of the loudspeaker apparaius inte the mechanical
anergy of the vibration of the voice coil).
[0138] FIG. 16 is a iongitudinal sectional view ilusirating a magnetic circudt component
2100 according to some embodiments of the present disciosure.  As shown in FIG. 16, the
magnetic circuit component 2100 may include a first magnetic unit 2102, a first
magnestically conductive unit 2104, a second magnetically conductive unit 2108, and &
second magnetic unit 2108, In some embodimeants, the first magnetic unit 2102 and/or
the second magnetic unit 2108 may indude any one or more magnets described in the
prasent discicosure.  in some embodiments, the first magnetic unit 2102 may include a first
magnet, and the second magnetic unit 2108 may indlude g second magnst. The first
magnet may be the same as or different from the second magnet.  The first magnetically
conductive unit 2104 and/or the second magnelically conductive unit 2108 may include any
one or more magnetically conductive materials daescribed in the present disclosure.  The

processing mannear of the first magnstically conductive unit 2104 and/or the second
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magnetically conductive unit 2106 may include any ong or more processing manners
dascribed in the present disclosure.  In soms embodimeants, tha first magnstic unit 2102
andfor the first magnetically conductive unit 2104 may be disposed as an axisymmelric
structure.  For example, the first magnetic unit 2102 and/or the first magnetically
conductive unit 2104 may be a oylinder, a cuboid, or a hollow ring {a.¢., the cross-ssotion is
a shaps of the runway).  in same embodiments, the first magnetic unit 2102 and the first
magnetically conductive unit 2104 may be ceaxial cylinders with the same or different
diameters. In some embodiments, the sacond magnetically conductive unit 2106 may be
a groove-type slructure.  The groove-lype structure may include a U-shaped saction (as
shown i FIG. 18). The groove-type second magnetically conductive unit 2108 may
include a bottom plate and a side wall.  In some embaodiments, the botlom plate and the
side wall may be inlegrally formed as g whole.,  For exampis, the side wall may be formed
by extending the bottom plate in a direction perpendicular to the bottom plate.  In some
embodiments, the bottom plate may be connecied to the side wall through arny ong or more
connection manners describad in the presant discicsure. The secand magnetic unit 2108
may be disposed as & ring shape or a sheet shape.  In some embodiments, the second
magnetic unit 2108 may be the ring shape.  The second magnstic unit 2108 may inciuds
an innerring and an outer ring. N some smbodiments, the shape of the inner ring and/or
the outer nng may be g ring, an sliipse, a trlangle, a qguadrangle, or any other polygons.  in
some embodiments, the second magnestic unit 2108 may be formed by arranging a number
of magnets. RBoth ends of any one of the number of magnets may be connected o or
have a caerlain distance from both ends of an adjacent magnst.  The spacing between the
magnets may be the same or different.  In some smbodiments, the second magnetic unit
2108 may be formed by arranging two or three sheet-shaped magnets eguidistantly,.  The
shape of the sheet-shaped magnet may be fan-shaped, a quadrangular shape, or the iike.
In some embodiments, the second magnetic unit 2108 may be coaxial with the first

magnetic unit 2102 andior the first magnetically conductive unit 2104,
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91391 In some embodimenis, the upper surface of the first magnetic unit 2102 may be
connected o the lower surface of the first magnetically conductive unit 2104, The lower
surface of the first magnetic unit 2102 may be connected 1o the botiom plate of the second
magnetcally conductive unit 306, The lowser surface of the second magnetic unit 2108
may be connaciad (o the side wall of the sacond magnstically conductive unit 21068 The
connecton manners between the first magnetic urit 2102, the first magnstically conductive
unit 2104, the second magnetically conductive unit 2108, and/or the second magnetic unit
2108 may include bonding, snapping, wealding, riveting, bolting, or the like, or any
combination tharsof,

{01401 iIn some embodimeants, a magnetic gap may be formed between the first magnstic
urit 2102 and/or the first magnstically conductive unit 2104 and the inner ring of the
sacond magneatic unit 2108 A voice coll 2128 may be disposed in the magnstic gap.  in
some embodiments, heights of the second magnstic unit 2108 and the voice coil 2128
relative 1o the bottom plate of the second magnetically conductive unit 2108 may be sgual
i some embodiments, the first magnetdic unit 2102, the first magnstically conduchive unit
2104, the second magnstically conductive umnit 2106, and the zecond magnshc unit 2108
may form a magnetic circeuit.  In some emboediments, the magnetic circuit component 2100
may generate g first full magnetic field (also referrad ¢ "otal magneatic field of magnetic
circuil componant” or "irst magnetic field™).  The first magnetic unit 2102 may gensrate &
second magnetic field.  The first fudl magnetic fisid may be formed by magneatic fields
generated by sl components (2.9, the first magnetic unit 2102, the first magnetically
conductive unit 2104, the seocond magneatically conductive unit 2108, and the second
magnetic unit 2108} in the magnetic circuit component 2100, The magnetic field strengih
of the first full magnetic field in the magnetic gap (also referred {0 as magnstic induction
strength or magnetic flux density) may be greater than the magnetio fisld strength of the
second magnetic field in the magnstic gap.  In some embodiments, the second magnstic

unit 2108 may gensrate a third magnelic fieid.  The third magnetic field may increass the
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magnetic field sirength of the first full magnstic field i the magnetic gap.  The third
magnetc fisld increasing the magnetic fisld strength of the first full magnelic field herein
may mean that the magnelic strength of the first full magnetic fisld in the magnetic gapg
whien the third magnetic fleld exists {Le | the second magnsatic unit 2108 exists) may be
graater than that of the first full magnetic figid when the third magnatic fisid doas not exist
{i.e., the second magnetic unit 2108 does not exist).  In othar embodimentis of the
specification, unless otherwise specified, the magnetic circult component may mean a
structure including all magnetic units and magnetically conductive units.  The first full
magnetc fisid may represent the magnetic fisld generaled by the magnstic circuit
compaonent as a wholg,  The second magnetic fisld, the third magnetic fisld, ..., and the N-
th magnetic field may respedtively represent the magnetic fislds generated by the
corrasponding magnatic units.  In different smbodimeants, the magnstic unit that generates
the second magnetic fisld (the third magnetic field, ..., or the N-th magnstic fieid) may be
the same or different.

[0141] In some embodiments, an included angle betwaen a magneatization direction of the
first magnstic unit 2102 and a magnstization direction of the sscond magnetic unit 2108
may be between 0 degrees and 180 degrees.  In some embodiments, the included angls
batween the magnetization diraction of the first magnstic unit 2102 and the magnstization
direction of the second magnelic unit 2108 may be between 45 degrees and 135 degress.
in some embodiments, the induced angle betwesn the magnetization direction of the first
magnetic unit 2102 and the magnetization direction of the second magnatic unit 2108 may
be equal to or greater than B0 degrees.  In some emboadiments, the magnetization
direction of the first magnelic urgt 2102 may be parpendicular 1o the lower swface or the
upper surface of the first magnetic unit 2302 and be vertically upward (as shown by ihe
direction a in the figure).  The magnelization direction of the second magnelic umit 2108
may be diracted from ths inner ring of the second magnetic unit 2108 1o the outer ring (a8

shown by the dirgction b on the right side of the first magnetic unit 2102 in the figure, the

42

IPR2025-00843; Mojawa
Ex. 1002 - Page 1722



Attorney Docket No. 20608-0080U500

magnetization dirgction of the first magnetic unit 2102 may deflect 80 degrees in &
clockwise diraction).

6142} In some ermbodiments, at the position of the second magnetic unit 2108, an
included angie between the direction of the first full magnetic field and the magnetlization
direction of the second magnetic unit 2108 may not be greater than 90 degress.  In some
embodimsnis, al the position of the second magnetic unit 2108, the included angle
between the direction of the magnelic field generated by the first magnetic unit 2107 and
the direction of the magnetlization of the second magnetic unit 2108 may be less than or
equal o 30 degrees, such as O degrees, 10 degrees, 20 degrses, or the hke

{01431 Compared with a magnetic circuit component with 2 single magnstic unit, the
second magnstic unit 2108 may increass the {otal magnetic flux in the magnstic gap of the
magnestic cireuit component 2100, thersby increasing the magnetic induction intensity in the
magnetic gap.  And, under the action of the second magnestic unit 2108, originally
scatiered magnetic induclion lings may convergs (o the posilion of the magnetic gap,
further increasing the magnstic induction intensity in the magnetic gap.

[0144) FIG.17 18 a longiiudingl sectional view flustrating a magnetic circuit componert
2600 according to some embodiments of the present disclosure.  As shown in FiG. 17,
different from the magnetic circuit compaonant 2100, the magneatic cirouit component 2600
may further include at least ons slectrically conduchive unit {8.g., a first sleclrically
conductive unit 2118, a second slecirically conductive unit 2120, and a third electrically
conductive unit 2122).

[0148] The slectrically conductive unit may include a2 msial malerial, a8 metal alloy
materigl, an inorganic non-metal matenal, or other conduchive materials.  The metal
materigl may inchude gold, sitver, copper, aluminum, etc. The metal alloy matserial may
include an ron-based alloy, an aluminum-basad alioy malerial, a coppsr-based allays, a
zinc-based glioys, etc.  The inorganic non-metal material may include graphite, elc. The

elaecirically conductive unit may be a sheel shape, a8 ring shapse, 8 mash shape, or the like.
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The first electrically conductive unit 2118 may be disposed on an upper surface of the first
magnetically conductive unit 2104, The second slectrically conductive unit 2120 may be
conneciad to the first magnetic unit 2102 and the second magnstically conductive umit
2106, The third electrically conduchive unit 2122 may be connaciad {o a side wall of the
first magnetic unit 2102, iIn some embodiments, the first magnsetically conductive unit
2104 may protrude from the first magnetic unit 2102 o form a first concave portion. The
third electrically conductive unit 2122 may be disposed on the first concave portion. In
soma embodimants, the first electrically conductive unit 2118, the sacond elecinically
conductive unit 2120, and the third siacirically conductive unit 2122 may include the same
or different conductive materials.  The first glecirically conductive unit 2118, the second
slecirically conduciive unit 2120, and the third electrically conductive unit 2122 may be
respeaclively connacted (o the first magneticaily conductive unit 2104, the second
magnetically conductive unit 2106 and/or the first magnetic unit 2102 through any oneg o
mora connechion manners described in the present disclosure.

[0148] A magnstic gap may be formed batwsen the first magnetic unit 2102, the first
magneticslly conductive unit 2104, and the innesr ring of the sscond magnstic unit 2108, A
voice coll 2128 may be disposed in the magnelic gap.  The first magnetic unit 2102, the
first magnetically conductive unit 2104, the sscond magnetically conductive unif 2108, and
the sscond magnstic unit 2108 may form 2 magnetc circuit.  In some embodiments, the
siecirically conductive wnit may reduce an inductive reaclance of the voice oot 2128, For
axample, it a first allernating current flows through the voice coil 2128, a first altemating
induced magnetic field may be gengrated near the veice ool 2128, Undey the action of
the magnetic field  the magnetic arcuit, the first alternating induced magnetic field may
cause the inductive reactance of the voice coil 2128 and hinder the movement of the voice
coit 2128, Whan an elechricaily conductive unit {e.¢., the first slecirically condustive unit
2118, the second electncally conductive unit 2120, and the third electrically conductive unit

2122} is disposad near the voice coll 2128, the siecirically conductive unit may induce g
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seoond alternating current undsr the action of the first alternaling induced magnetic fisld.

A third alternating current in the slectrically condudctive unit may generate a sacondd
alternating induced magnatic field near the third altermating current. . The sscond
aitgrnaiing induction magnetic field may be oppasite 1o the first alternating induction
magneatic field, and weaken the first allemating induction magnetic field, thereby raducing
the inductive reactance of the voice coll 2128, inaraasing the current in the voice coll, and
improving the sensitivity of the speaker,

{3147] FIG 18 is a longitudinal sectional view illustrating a magnetic circuit component
2700 according to some embodimentis of the present disclosure.  As shown in FIG. 18,
differernt from the magnetic circuit component 2800, the magnstic cireuit component 2700
may further include a third magnetic unit 21140, a fowrth magnstic unit 2112, a fifth magnstic
urit 2114, a third magnetically conductive unit 2116, a sixth magnetic unit 2124, and a
seventh magnetic unit 21286, Ths third magnetic unit 2110, the fourth magnetic unit 2112,
the fifth magnetic unit 2114, the third magnetically conductive unit 21186 andfor the sixth
magnetic unit 2124, and the seventh magnsatic unit 2128 may be disposead as coaxial ring
cylindars,

{01481 In some embodiments, an upper swrface of the secend magnetic unit 2108 may be
cormected 1o the seventh magnetic unit 2128, A lower suface of the second magnetic
unit 2108 may be connected to the third magnelio unit 2110, The third magnstic umt 2110
may be connecled o the second magnetically conductive urit 2106, An upper surface of
the seventh magnetic unit 2128 may be cannected 1o the third magnstically conductive unit
2185, The fourth magnetic unit 2112 may be connactad o the second magnetically
conductive unit 2106 and the first magnetic unit 2102, The sikth magnetic unit 2124 may
be connected to the fifth magnetic unit 2114, the third magnetically conductive unit 2116,
and the seventh magnetic unit 2126, In some embodiments, the firat magnetic unit 2102,
the first magnetically conductive unit 2104, the sixth magnetic unit 2124, the second

magnetically conduclive unii 2108, the second magnetic unit 2108, the third magnetic unit
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2110, the fourth magnetic unit 2112, the fifth magnetic unit 2114, the third magnetically
conductive unit 21186, and tha seventh magnstic unit 2128 may form a magnetic cirouit and
a magnetic gap.

{31491 In some embodiments, an included angle between a magnetization direction of the
first magnetic unit 2102 and a magnetization direction of the sixth magnelic unit 2124 may
be belwgen 0 degreses and 180 degress.  In some embodimenis, the included angle
between the magnstization dirgction of the first magnetic unit 2102 and the magnetization
diraction of the sixth magneatic unit 2124 may be betwean 45 degreses and 135 degreas.

in same embodiments, the included angle between the magnetization direction of the first
magnetic unit 2102 and the magnetization direction of the sixth magnetic unit 2124 may not
be higher than 80 degrees.  In some embodiments, the magnetization direction of the first
magnetic unit 2102 may be perpendicular 1o a lower surface or an upper surface of the first
magneatic unit 2102 and be vertically upward {(as shown by the direction a iny the figure},
The magnetization direction of the sixth magnetic unit 2124 may be directed from an outer
ring of the sixth magnelic unit 2124 o an inner ring (8% shown by the direction g on the
right side of the first magnetic unit 2102 in the figure, the magnetization direciion of the first
magnetic unit 2102 may deflect 270 degrees in 3 clockwise divection).  In some
embodiments, the magnetization direction of the sixth magnsetic unit 2124 may be the same
as that of the fourth magnetic unit 21172 in the same vertical direction,

[0150] in some embodiments, at the position of the sixth magnetic unit 2124, an includsd
angle betweean the direction ¢of the magnetic field generated by the magnetic circuit
component 2700 and the magnetization direclion of the sixth magnestic unit 2124 may not
be higher than 90 degress.  In some embodimeants, at the position of the sixth magnstic
unit 2124, the inciudad angie between the direction of the magnetic field genarated by the
first magnetic unit 2102 and the magnetizad dirgction of the sixth magnstic unit 2124 may

be less than or equal to 80 degrees, such as O degrees, 10 dagrees, or 20 dagress.
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[9181] In some embodimenis, the included angle between the magneatization direction of
the first magneatic unit 2102 and the magneatization direction of the seventh magnetic unit
2126 may be belween § degrees and 180 degrees.  In some embodiments, the includsd
angle betweaen the magnetization direction of the first magnetic unit 2102 and the
magnetization direction of the seventh magnetic unit 2126 may be batwsen 45 degress
and 135 degrees. I some emboediments, the included angle belween the magnetization
direction of the first magnestic unit 2102 and the magnetization direction of the seventh
magnetic unit 2128 may not be higher than 80 degrees.  in some embodiments, the
magnetization direction of the first magnetic unit 2102 may be pearpendicular io a lower
surface or an upper swrface of the first magnstic unit 2102 and be vertically upward (as
shown by the direction a in the figure).  Tha magnetization direction of the seventh
magneatic unit 2128 may be dirscted from the lower surface of the seventh magnetic unit
2128 1o the upper surface (as shown in the direction T on the right side of the first magneatic
unit 2102 in the figure, the magnetization direction of the first magnetic unit 2102 may
daflact 3680 degrees in a clockwise direction).  In some embodiments, the magnetization
direction of the sevenih magnetic unit 2128 may be opposite o that of the third magnstic
urit 2116

{91521 In some embodiments, at the position of the seventh magnetic unit 2128, the
included angle between the direction of the magnetic fisld generated by magnstic circuit
component 2700 and the direction of magnetization of the seventh magnstic unit 2128 may
not be higher than 90 degrees.  In some embodiments, at the position of the seventh
magnetc urit 2120, the included angle between the direchion of the magnelic fieid
generated by the first magnetic unit 2102 and the magnetized direction of the sevenih
magnehic unit 2126 may be less than or equal 1o 80 degrees, such as 0 degrees, 10
degress, or 20 degrees.

[0183) In the magnetic circult component 2700, the third magnetically conductive unit 2118

may ciess the magnetic circuit gengralad by the magnetic circult component 2700, so that
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more magnetic induction ines may be concenirated in the magnetic gap, therahy
impiementing the seffect of suppressing the magneatic leakage, ncreasing the magnetic
induction strength in the magnetic gap, and improving the sensitivity of the oudspeaker
apparatus.

[01584] FIG. 19 is a longitudina! sectional view Hllustrating & magnetic circuit componant
2900 according to some embodiments of the present disciosure.  As shown in FIG. 18, the
magnetic crcuit component 2900 may include a first magnelic unit 2802, 3 first
magnetically conductive unit 2804, a first full magnetic field changing unit 2806, and a
second magnefic unit 2808,

{01581 An upper swrface of the first magnetic unit 2802 may be conneciad 1o a lower
surface of the firgt magnetically conductive unit 2804, The second magnetic unit 2808
may be connacied o the first magnetic unit 2802 and the first full magnstic fisld changing
unit 2806, The connection manners between the first magnetic unit 2202, the first
magnstically conductive unil 2904, the first full magnetic figid changing unit 2808, and/or
the second magnetic unit 2208 may be basead on any one or mora conneaclion manners
described in the present disclosurs. i some embodiments, the first magnstic unit 2802,
the first magnetically conductive unit 2804, the first full magnetic field changing unit 2806,
andior the second magnetic unit 2808 may form a magnetic crowt and a magneatic gap.
[3186] In some smbodiments, the magnetic circuit componant 2900 may generate & firgt
full magnetic field.  The first magnatic unit 2802 may generate 3 second magnetic fisld,
A magnetic field intensity of the first full magnetic feld in the magnetic gap may be graater
than the magnetic fisld intensity of the sacond magnetic field in the magnetic gap.  In
some empodiments, the second magnetic unit 2808 may generale a third magnetic fisld.
The third magnatic field may increase a magnetic field strength of the second magnetic
finld in the magnstic gap.

[0187] In some embodiments, the included angle between the magnetization direction of

the first magnelic unit 2802 and the magnetization direction of the second magnstic unil
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2808 may be bgtween (0 degrees and 180 degrees.  In some embodiments, the included
angle betwean the magnetization direction of the first magnetic unit 2802 and the
magnetization direction of the second magnaiic unit 2008 may be belween 45 degress and
135 degrees. I some embodiments, the included angie between the magnetization
dirgotion of the first magnetic unit 2902 and the magnetization direction of the second
magnstic unit 2908 may not be higher than 90 degrees.

{0188] In some embaodimentis, gt the position of the second magnetic unit 2808, the
included angle petween a direction of the first full magnetic field and the magnetization
direction of the second magnetlic unil 2908 may not be higher than 20 degrees.  In some
embodirnants, at the position of the sscond magneatic unit 2808, the included angle
batweaen the dirgclion of the magnetic field generated by the first magnetic unit 2802 and
the divection of magnetization of the second magneatic unit 2808 may be a lgsg than or
equal to B0 degrees, such as O degreeas, 10 daegress, or 20 degrees.  As another exampis,
the magneatization direction of the first magnetic unit 2802 may be perpendicuiar to the
lower surface or the upper surface of the firgt magnetic unit 2802 and be vertically upward
{as shown by the direction a in the figure).  The magnetization direction of the second
magnetic unit 2008 may be direclted from the oulsr ring of the second magnstic unit 2808
to the inner ring (as shown by the direction < on the right side of the first magnsetic unit
2802 in the figurs, the rmagnetization direction of the first magnetic unit 2802 may deflect
270 degrees in a clockwise direction).

{01891 Compared with a magnetic cirout component with a single magnetic unit, the first
full magnetic field changing unit 2808 in the magnetic circuit componant 2900 may increasea
the total magnetic flux in the magnstic gap, thersby increasing the magnetic induction
intensity in the magnetic gap.  And, under the action of the first full magnetic field
changing unit 2808, originally scattered magnetic induction ines may converge (o the
position of the magnetc gap, further increasing the magnetic induction intensily in the

magnetic gap.

IPR2025-00843; Mojawa
Ex. 1002 - Page 1729



Attorney Docket No. 20608-0080U500

{0180 FIG.20 is a longitudinal seclional view Hllustrating a magnetic circuit component
3000 according to somes embodiments of the present disclosure.  As shown in FIG. 20, in
some gmbodiments, the magnestic droull component 3000 may include the first magnetic
unit 2802, a first magnetically conductive unit 2904, a first full magnetic field changing unit
2208, a second magneatic unit 2808, a third magnetic unit 2810, & fourth magnetic unit
2912, a fifth magnetic unit 2218, g sbxth magnetic unit 2818, a seventh magnatic unit 2820,
and a sseond ring unit 2822, In some embodimsanis, the first full magnetic field changing
unit 2906 and/or the second ring unit 2822 may include a ring-shaped magnetic unit or g
ring-shaped magnetically conductive unit.  The ring-shaped magnetic unit may include any
one oF more magnetic materials desaribed in the present disciosure.  The ring-shaped
magnetically conductive unit may include any one or mare magnetically conductive
materials desaribed in the present disciosure.

01614 In some embodiments, the sikth magnstic unit 2818 may be connacted io the fifth
magnstic unit 28918 and the second ring unif 2822, The seventh magnstic unit 2820 may
be connectad o the third magnelic unit 2810 and the second ring unit 2822, In soms
embadimeants, the first magnetic unit 2902, the fifth magnetic unit 2918, the sscond
magnetic unit 2008, the third magnetic unit 2910, the fourth magnetic unit 2812, the sixkth
magnetic unit 2818, and/ar the seventh magnetic unit 2820, the first magnetically
conductive unit 2804, the first full magnetic fisld changing unit 2906, and the second ring
unit 2922 may form a magnetic circuil.

01621 In some embodiments, an included angle betweaen the magnetization direction of
the first magneatic unit 2802 and a magnatization direction of the sixth magnetic unit 2818
may be between O degrees and 180 degrees.  In some embodiments, the angle between
the magnetization direction of the first magnetic unit 2802 and the magnetizalion direction
of the sixth magnstic unit 2818 may be between 45 dagrees and 135 degrees.  In some
embodimanis, the included angie between the magnetization direction of the first magnetic

unit 2902 and the magnetization dirsclion of the sixth magnestic unit 2818 may not be

7
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Higher than 80 degrees.  In some embodiments, the magnetization direction of the first
magnetc urdt 2907 may be pemendicular to the lower surface or the upper surface of the
first magnstic unit 2802 and be vertically upward (as shown by the direclion a in the figurs).
The magnetization dirgction of the sixth magnetic unit 28918 may be directed from an outer
ring of the sixth magnetic unit 2818 {o an inner ring (as shown by the direction f oy a right
side of the first magnetic unit 2802 In the figure, the magnetizstion direction of the first
magnetic unit 2802 may deflect 270 degrees in a clockwise direction).  In some
embadiments, in the same vertical direction, the magnetization direction of the sixth
magnetc unit 2918 may be the same as that of the second magnetic unit 2808, In some
embodimnants, the magnetization direction of the first magnstic unit 2802 may be
parpendicuiar (o the lower swrface or the upper surface of the first magnetic unit 2902 and
be vertically upward (as shown by the direclion a in tha figure).  The magnelization
direction of the seventh magnetic unil 2920 may be direciaed from the lower surface of the
seventh magnetic unit 2820 o the upper surface (as shown by the direction & on the right
side of the first magnelic unit 2802 in the figure, the magnelization direction of the first
magnetic unit 2902 may deflect 380 degrees in the clockwise direction).  In some
embodiments, a magnetization divection of the seventh magnetic unit 2820 may be the
same as that of the fouwrth magnetic unit 2812,

[0163] iIn some smbodiments, at & position of the sixkdh magnetic unit 2818, an included
angle between a dirgction of a magnsetic field gensrated by the magnetic circuit componsemt
2800 and the magnetization direction of the sixth magnatic unit 2918 may not be higher
than 90 degrees.  In some embodiments, at the position of the sikth magnetic unit 2018,
the included angle betwesn the dirgction of the magnetic figld generated by the first
magnehic unit 2002 and the direction of magnestization of the sixih magnelic unit 2918 may
be less than or equal o 90 degrees, such as 0 degrees, 10 degraes, or 20 dagrass.
[0184] In some embodiments, an included angle between the magnetization direction of

the first magnelic unit 2802 and the magnetization direction of the seventh magnetic unit
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2820 may be bgtween (0 degrees and 180 degrees.  In some embodiments, the included
angle betwean the magnetization direction of the first magnetic unit 2802 and the
magnetization direction of the seventh magnetic unit 2920 may be betweaan 45 degrees
and 135 degrees.  In soms embodiments, the included angle betweaen the magnetization
direction of the first magnetic unit 2802 and the magnetization direction of the sevenih
magnstic unit 2920 may not be higher than 90 degrees.

01651 In some embodimenis, at g position of the seventh magnetic unit 2920, an included
angle between g direction of a magnetic field generatad by the magnetic circuit component
3000 and the magnetization direction of the seventh magnetic unit 2920 may not be higher
than 30 degrees.  In some embodinents, at the position of the seventh magnstic unit
2820, the included angle batween the direction of the magnstic field generated by the first
magneatic unit 2802 and the direction of magnestization of the seventh magnelic unit 2820
may be l8ss than or sgual 1o 80 degress, such 33 { degress, 10 degrees, or 20 degraes.
01661 In some embodiments, the first full magnetic field changing unil 2906 may be 3
ring-shaped magnstic unit.  In such cases, a magnatization direction of the first full
magnetic figld changing unit 2808 may be the same as that of the second magnetic unit
2808 or the fourth magnelic unit 2812, For exampie, on the right side of the first magnelic
urit 2802, the magnetization direction of the first full magnstic field changing unit 2806 may
be directad from an ouler ring 1o an inner ring of the first full magnetic fisld changing unit
2806, in some embodiments, the second ring wmit 2922 may be a ring-shaped magnstic
unit.  In such cases, a magnetization direction of the second ring unit 2922 may be the
same as {hat of the sixih magnetic unit 2818 or the seventh magnetic unit 2820, For
exampls, on the right side of the first magnetic unit 2802, the magnetization direction of the
second ring unit 2222 may be directed from an ocuter ring to an inner ring of the second ring
urit 2922,

[01687] In ihe magnetic circuit component 3000, a number of magnelic units may ncregse

the {olal magnetic flux.  Different magnetic units may interact with each other, thereby
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suppressing the lgakage of the magnetic induclion lines, increasing the magneatic induction
strength in the magnelic gap, and improving the sensitivity of thea loudspeaker apparatus.
[0168] FiG.21 is & longitudingl sectional view flustrating a magnetic circuit component
3100 according to some embodiments of the present disciosure.  As shown in FiG. 21, the
magnstic circuit component 3100 may include a first magnetic unit 2102, a first
magnstically conductive unit 3104, a second magnetically conductive unit 3108, and 3
sgeond magnatic unit 3108,

{01891 In some embodiments, the first magnetic unit 3102 and/or the second magnetic
unit 3108 may include any one or more of the magnets described in the present disclosure.
in some embodimerts, the first magnetic unit 3102 may include a first magnst. The
second magnstic unit 3108 may include a sscond magnet.  The first magnet may be the
same as of different from the second magnetl.  The first magnetically conductive unit 3104
and/or the second magnetically conductive unit 3108 may include any ong or more
magnstically conductive materials desaribed in the present disclosure.  The grocessing
manner of the first magnetically conductive unit 3104 and/or the second magnstically
conduchive unit 3106 may include any one o Mors processing manners described in the
prasent disclosure.  In some embodiments, the first magnetic unit 31027, the first
magnetically conductive unit 3104, andfor the second magnetic unit 3108 may be disposad
as an axigymmesinc structure.  For example, the first magnelic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnstic unit 3108 may be cylindsrs,
iy some embodiments, the first magnetic unit 3102, the first magnetically conductive unit
3104, and/or the sscond magneatic unit 3108 may be coaxial cylinders with the same
diameter or different diameters. The thickness of the first magnetic unit 3102 may be
greater than or sgual 1o the thickness of the second magnetic unit 3108, In some
smbodiments, the second magnstically conductive unit 3108 may be a groove-type
structurg.  The groove-type structure may include a U-shapad saction.  The groove-type

segcond magnetically conduciive unit 3108 may include g boltom plate and 3 side wall.  in
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seme embodiments, the bolltom plate and the side wall may be integraily formed as a
whaole,  For example, the side wall may be formead by exiending the boltom plate in 3
direction perpendicuiar 1o the boltom plate. I some embodiments, the boeltom plate may
be connected to the side wall through any one or more connaclion manners described in
the present disclosure.  The sscond magneatic unit 3108 may be disposad as a ring shape
or a sheel shape.  The shape of ihe secornd magnelic unit 3108 may refer to descriptions
eisewherg in the specification.  In some embodimentis, the second magnatic unit 3108
may be coaxial with the first magnetic unit 3102 and/or the first magnetically conductive
unit 3104,

{01701 An upper swrface of the first magnetic unit 3102 may be conneciad (o a lower
surface of the firgt magnetically conductive unit 3104, A lower surface of the first magnetic
ursit 3102 may be connected 1o the Dottom plate of the second magneticaily condudciive unit
3108,  Alower surface of the second magnetic unit 3108 may be connacted 1o an upper
surface of the first magnetically conductive unit 3104, A connection manner betwaen the
first magnetic unit 3102, the first magnetically condudtive unit 3104, the second
magnetically conductive unit 3108 and/or the second magnetic unit 3108 may include one
oF morg manners such as bonding, shapping, welding, riveting, bolting, or the like, or any
combination theraof.

01711 A magnelic gap may be formed between the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnstic unit 3108 and the side wall
of the second magnetically conductive unit 3108, A voice coll may be disposed in the
magnetc gap.  In somes embodiments, the first magnetic unit 3102, the first magnetically
conductive unit 3104, the second magnetically conductive unit 3108, and the second
magnetic unit 3108 may form a magnetic circuit.  In some embodimeants, the magnstic
cirouit component 3100 may generate a first fTull magnetic field.  The first magnetic unit
3102 may generate a second magnelic field.  The first full magnetic field may be formed

by magnelic fields generated by all components (8.¢., the first magnetic unit 3102, the first
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magnetically conductive unit 3104, the second magnetically conduchive unit 3106, and the
sgoond magnatic umnt 3108) in the magnetic crculf component 3100, A magnatic fisld
strength of the first full magnetic figid In the magnstic gap {also referred © magnetic
induction strength or magnetic fiux densiy) may be greater than a magnetic field sirength
of the second magnestic fisld in the magnelic gap.  In soms smbodimsenis, the second
magnstic unit 3108 may generale a third magnetic fisid.  The third magnetic field may
increase the magnstic fisld strength of the second magnetic fisld in the magnelic gap.
{01721 In some embodiments, an included angle betwaen a magnatization direction of the
second magnetic unit 3108 and a magnetization direction of the first magnetic unit 3102
may be betwsen 90 degrees and 180 degrees.  In some embodiments, the included angle
batween the magnatization direction of the second magnstic unit 3108 and the
magnetization direction of the first magnetio unit 3102 may be betweaen 150 dagrees and
180 degrseas. It somes embodiments, the magnstization dirsction of the sscond magneatic
unit 3108 may be opposite to that of the first magnetic unit 3102 {the direclion a and the
diraction b shown in the figure).

[0173] Compared with a magnetic orcuit component with a single magnstic unit, the
magnetic cireuit componsnt 3100 may add the second magnelic unit 3108, The
magnetization direction of the sacond magnestic unit 2108 may be opposite to the
magnestization dirsction of the firsi magnetic unit 3102, which may suppress g magnetic
ieakage of the first magnetic unit 3102 In the magnetization direction.  Therefore, the
magnetic field generated by the first magnstic unit 2102 may be more compraessad into the
magnelic gap, thereby increasing the magneatic induction sirength within the magnstic gap.
{01741 it should be notad that the description of the loudspeakar apparatus described
above is merely for lustration purposes and should not be regarded as the only feasible
implementation solulion. Obwviously, for those skilled in the art, afier understanding the
basic principle of the loudspeaker apparatus, it may be possible o make various

modifications and changes in forms and details of the spedcific methods and operations of

O
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implementing the loudspeaker apparatus without degarting from the principles, bul these
rmodifications and changes are still within the scope desaoribed above.  Forexample, ihe
magnetic unit in the magnetic circuit componant is not imited {o the first magnetic unit, the
sacond magnsatic unit, the third magnetic unit, the Tourth magnetic unil, the fifth magnstic
unit, the sixth magnetlic unit, and the saventh magnetic unit.  Tha number of magnetic
units may be increased or decreased.  Such deformations arg all within the protection
scope of the present disclosure,

[3175] In some embodiments, the loudspeaker apparatus (e.g., MP2 Player) described
above may alsc transmit the sound to the user through air conduction.  When the air
condition is used to transmil the sound, the jcudspeaker apparatus may include one oy
more sound sources.  The sound source may be located at a specific position of the
usaer’s haad, for examples, the op of the head, a forehead, a chesk, a lemple, an auricle,
the back of an auwricle, ste., without blocking or covering an ear canal. FIG, 22is a
schematic diagram Hustrating transmitting a sound through ailr conduction according o
some embodimants of the present disclosure,

[0178] As shown in FIG. 22, a sound source 1510 and a sound source 1520 may gensarate

£t

sound waves with opposte phases ("+" and "-" in the figure indicate the cpposite phases).
For brevity, the sound source mentioned herein may refer 1o sound outlets of the
loudspeaker apparatus that may ocudpul sounds,  For example, the sound source 1510 and
the sound source 1520 may be wo sound oullets respeclively located st spanific positions
of the loudspaaker apparstus {for example, the cors housing 20, or the circuit housing 30).
[G177] In some embodiments, the sound source 1810 and the sound source 1520 may be
generated by the same vibration device 1501, The vibration device 1501 may include a
diaphragm (not shown in the figure).  When the diaphragm is driven io vibrate by an
alecine signal, the front side of the diaphragm may drive the air (o vibrate, the sound
source 1510 may be formed at the sound outlet through a sound guiding channet 1512, the

back of the diaphragm may drive aly to vibrale, and the sound source 1820 may be formed

7
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at the sound cutlet through & sound guiding channel 1522, The scund guiding channel
may refer {¢ & sound transmission route from the diaphragm to the corresponding sound
oullet.  in some embodiments, the sound guiding channel may be a routs surroundsd by a
specific structure on the loudspeaker apparatus for example, the core housing 20, or the
circuil housing 30). 1 should be known that, in some alternative embodiments, the sound
source 1510 and the sound source 1520 may also be generated by different vibrating
diaphragms of different vibration devicas, respsctively.

{0178] Among the sounds generated by the sound source 1510 and the sound source
1520, ong portion may be fransmitiad {0 the ear of the user to form the sound heard by the
user.  Ancther portion may be transmitied 1o the environment 1¢ form & leaked sound.
Considering that the sound source 1510 and the sound source 1520 are relalively olose (o
the ears of the user, for convenience of desariplion, the sound tranamitted 0 the sars of the
user may be referred {0 as a near-figld sound.  The leaked sound transmitied to the
envircnment may be referred (o as a far-field sound.  In some embodiments, the near-
fieldffar-fieid sounds of different freguencies generaied by the loudspeaker apparatus may
be related {0 g distance between the sound source 1510 and the sound source 1520.
Generally speaking, the near-field sound generated by the loudspeaker apparatus may
increase as the distance batwaean the two sound sournes increases, while the gensaraled
farfisld sound {the leaked sound} may increass with the increasing of the frequency.
j017%9] For the sounds of different frequencies, the distance between the sound source
1810 and the sound source 1520 may be designed, respeactively, so that a low-fraguency
near-field scund {e.9., 8 sound with a frequency of less than 800HZ) generatad by the
joudspeaaker apparaius may be as lgrge as possiple and a high-frequency far-field sound
{2.0., 8 sound with a frequency greater than 2000 Hz) may be as smaill as possible.  In
order to implemant the above purposs, the loudspeaker apparatus may include two or
more sets of dual sound sources.  Each set of the dual sound sources may include two

sound sowrces similar o the sound source 1510 and the sound source 1520, and generats

—
I4
i
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sounds with specific frequencies, respectively.  Specifically, a first set of the dusl sound
Sourcas may be used (o generate low frequency sounds. A second set of the dual sound
sourcas may be used (o generats high frequency sounds.  In order to ebiain more low-
freguency near-figld sounds, the distance belwesen two sound sources in the firsl set of the
dual sound scurcas may be set 1o a larger value.  Since the low-fraquency signal has a
longer waveiength, the larger distance between the two sound sources may not cause a
large phase difference in the far-fleld, and not form excessive leaked sound in the far-field
in order to make the high-frequency far-field sound smallar, the distance between the two
sound sources in the second set of the dual soeund sources may be setio a smaller valua.
Since the high-frequency signal has a shorier wavelength, the smaller distance betwesn
the two sound sources may avoid the generation of the large phase difference in the far-
fiald, and thus the generation of the excessive leaked sounds may be avoided. The
distance pebween the sscond set of the dual sound sources may be less than the distance
between the first st of the dual scund sources.

[0180] The beneficial effects of the embodiments of the present disclosure may include
but be not imited o {1) the proteclive sieeve of the ear hook may elastically abut against
the corg housing, thergby improving the waterproof performancs of the loudspeaker
apparatus; {2} the size of the forming mold may be reduced by using diferent moids {o
form the sar hook and the core housing saparalsly, thereby reducing the difficulty of mold
processing and forming the ear hook and the core housing during production; (3) by
increasing the overall rigidty of the housing, the housing panel and the housing back panel
may vibrats with the same or substantially the same amplitude and phase at higher
frequancies, thereby reducing the sound leakage of the loudspeaker apparatus; (4) the
sensitivity of the loudspeaker apparatus may be improved by adding & magnetic unit, a
magnetically conductive unit and an elecinically conductive unit in the magnetic circuit

components. [t should be noted that different embodiments may have different bensficial
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aeffecis.  In different embodiments, the possible beneficial effects may be anv one or a
combination of the above, and may be any other beneaficial effects that may be cbiained.
[01814] Ths basic concepts have been describad gbove,  Cbyviously, for parsons having
ordinary skills in the art, the disclosure of the invention is merely by way of exampile, and
does not constitute a limiigtion on the present disclesura,  Although not explicitly stated
here, those skilled in the art may make various modifications, improvemaeantis, and
amendments (o the present disclosure.  Thess alterations, improvements, and
maodifications are intended o be suggesied by this disclosure and are within the spirit and

scope of the exemplary embodiments of this disclosure,

oy
O

IPR2025-00843; Mojawa
Ex. 1002 - Page 1739



Attorney Docket No. 20608-0080U500

WHAT IS CLAIMED I8

1. Alloudspeaker apparatus, comprising:
an ear hook including a first plug end and a second plug end, the ear hook being
surrounded by a protective sleeve, the protective sigeve being made of an slastic
waterproof matsrial;
a core heusing for accommuodating an sarpheneg core, the corg housing being fixed (o
the first plug end and siastically abutted against the protective sieeve, wherein
the cora housing inciuding a housing panel facing human body and a housing
back panel opposite {6 the housing panel, and
the vibration of the earphone core drives the housing panel and the housing back
panal (o vibrate, the vibration of the housing panel having a first phase, the vibration
of the housing back panel having a second phase, whersin whan the vibration
frequencies of the housing panel and the housing back panel {s within g range of
2000 Hz to 3000 Hz, an absoluis value of & difference between the first phase and
the sacond phase s less than 60 degress,; and
a circuit housing for accommodating a control circuit or a batiery, the circult housing
being fixed 1o the second plug end, the controd circuit or the hatlery driving the earphone

core o vibrate {0 generale g sound,

2. The loudspeaker apparatus of ¢laim 1, whergin the ear hook further includes:

an iasiic metal wire,

awire; and

a fixed sleeve, the fixed sisave fixing the wirs on the slastic metal wirg, the protective
sleeve being formed, by injection malding, on periphery of the slastic matal wire, the wirg,

the fixed sleave, the first plug end, and the second glug end.

~

3. The ioudspeaker apparatus of claim 2, whearsin
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the first plug end and the second piug end are formed, by injection molding, at both
ands of the alastic metal wire respeaciivaly,

the first plug end and the second plug end are grrangead with a first wiring channs! and
a second wiring chamnel respectively, and

the wire axtends along the first wiring channeal and the second wirng channel,

4, The loudspeaker apparatus of claim 3, wherein the wire passes through the first wiring

channe! and the second wiring channal.
5. The loudspeaker apparatus of claim 3, wherein

the first wiring channel includes a first wiring grocve and a first wiring hole connedling
the firsgt wiring groove and an culer end suiface of the first plug end,

the wirg exiends along the first wiring groove and the first wiring hole and is exposad
on the outer end surface of the first piug end,

the second wiring channel includes a second wiring groove and a second wiring hole
conneacting the second wiring groove and the outer end surface of the first plug end, and

the wire extands along the second wiring groove and the second wiring hole and is

exposed on the outer end surface of the second piug end.

3. The loudspeaker apparatus of claim 2, wherein the ear hook inciudes atl least two fixed

sleaves spaced apart along the elastic metal wirs,

7. The joudspeaker apparatus of claim 1. whersin

the cors housing 8 arranged with a first socket connecting with an cuter end suwrface of
the corg housing,

a stopping biock s arrangsed on an inner sidewall of the first scokat, and

the first sockst is connected (o the first plug end.
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8. The loudspesaker apparatus of claim 7, wherein the first plug end includes:
an inserting portion baing at isast partially inseriaed into the first sockst and abulting
against an outer side surface of the siopping block; and
two elastic hooks baing arranged on a side of the inserting portion facding inside of the
cors housing, whearsi
the two elastic hooks ars brought ogether under action of external thrust and
the stopping block, and
after passing through the stopping block, the two elastic hooks are glastically
restored @ be stuck on an inner surface of the stopping block o realize the fixation

of the corg housing and the first plug end.

9. The ioudspeaker apparatus of daim 8, wherain
the inserting portion is partially inseried into the first socket, and
an exposed part of the inserling portion is arranged in 8 stepped manner o form an

annular table surface spaced apart from the ocuter end surface of the core housing.

.....

the profeclive sisgve further exiends to a side of the annuiar lable surface facing the
cuter end surface of the core haousing, and
when the core housing and the first plug end are fixed, the proteciive sieeve glastically

abuts against the core housing to realize sealing.

11. The loudspeaker apparatus of caim 1, wherein
the ioudspeaker apparatus further includes a fastensr,
the circuit housing s arranged with a second socket, and
ihe second plug end is at least partially inserted o the second socket and conneacied

to the second socket by the fasiener
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12. The loudspesaker apparatus of daim 11, wherein

the second plug end is arranged with a siot perpandicuiar 1o an inserting direction of
the second socket,

a through hole corresponding {0 a position of the siol is arrangad on a first sidewall of
the oircuit housing;

the fastener includes two paralie! ping and & connecting portion for connecting the
pins, and

the ping ara inserted into the slot from outside of the circuit housing through the

through hole (o realize the plug and fixation of the circuit housing and the second plug end.

13. The loudspeaker apparatus of claim 1, wherein the ear hook further includes a housing
sheath integrally formed with the protective sieave, the housing sheath being wrapped

around peariphery of the cireuit housing.

14. The loudspeaker apparatus of claim 1, wherein the vibration signat of the housing pansi
has a first ampiitude, the vibration signal of the housing back panet has a second
ampiitude, and a ratio of the first amphiude 1© the second amplitude s within arange of 0.5

o 1.5

16, The icudspeaker apparatus of claim 1, wherein the vibration of the housing panel
generates a first leaked sound wave, the vibration of the housing back panei generales a
second leaksd sound wave, wherain the first leaked sound wave and the second leaked
sound wave are superimposad on each other, which reduces an amplitude of the first leaked

SOUNC WARVE.

16. The loudspeaker apparatus of claim 1, wherein the housing pane! and other parts of the

housing are connected by at least one of glue, clamping, welding, or thraaded connecting.

17. The loudspeaker apparatus of claim 1, the housing panet and the housing back panel
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ars made of fiber reinforced plastic maierials.

18. The loudspeaker apparatus of claim 1, wherein the earphone core further includes a
magnstic circuit component generating a first magnetic figld, the magnetic circuit
component including:

z first magnetic unit configurad o generate a second magnetic field;

a first magnetically conductive unit, and

at least one second magnstic unit, the at least one second magnelic unit surrounding
the firgt magnstic unit and forming a magnelic gap with the first magnetic unit, a magnetic
field strength of the first magnetic fisld in the magnetic gap being grealer than a magnetic

fiald strength of the second magnetic fivid in the magnstic gap.

18, The loudspesaker apparatus of claim 18, wherein the magnelic circuit componant further
includes:

& second magnetically conductive unit, and

at least oneg third magnstic unil being connectad o the second magnatically

conductive unit and the at l2ast one second magnetic unit.

20, The loudspeaker apparsius of claim 18, whersin the magnetic circult component further
inchudes:
at least one fourth magnetic unit being tocated below the magneltic gap and connected

o the first magnetic unit and the sacond magnetically conductive unit

21. The loudspeaker apparatus of claim 18, wherein the magnetic circuit component furthear
ncludes:
at least ong filth magnstic unit being connected to an upper surface of the first

magnetically conductive unit,
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22. The loudspeaker apparatus of claim 21, wherein the magnetic circuit component further
includss:

& third magnetically conductve unit being connected to an upper surfacse of the fifth
magnetic unit, wherein the third magnetically conductive unit is configured to supprass a

laakage of & field strength of the first magnetic fieid.

23 The loudspesker apparatus of claim 18, whersin
the first magnetically conductive unit is connected 1o the upper aurface of the first
magnetic unit,
the second magnetically conductive unit includes a bottom plale and a sidewall, and
the first magnestic unit is connected {¢ the botiom plate of the second magnstically

conductive unit.

24, The loudspeaker apparatus of claim 18, further comprising:
at least one electrically conductive unit being connectad io at least one unit of the first
magnetic unil, the first magnstically conductive unit, or the second magnetically conductive

it
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ABSTRACT

The present disclosure discloses a loudspeaker apparaius.  The loudspeaaker
appargtus may includs an ear hook including & first plug end and a second plug end, &
corg housing for accommadating an earphons corg, and a circull housing for
accommodsting 8 control cirouit or a batlery.  The ear hook may be surrounded by a
protective slesve which is made of an elastic walsrproof material. The core housing may
be fixed {0 the first plug end and elastically abulied against the protective slsave. The
core housing may include a housing panel facing human body and & housing back panel
opposite {0 the housing paneal.  When the vibration frequenciss of the housing panal and
the housing back pangl is within a range of 2000 Mz to 3000 Mz, an absolute value of &

difference betwaen the first phase and the second phase may be less than 60 degress.
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The application data sheet is part of the provisionat or honprovisional application for which It is being submitted. The foliowing form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Oifice as outlined in 37 CFR 1.76.

This document may be completed electronically and submiited to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor {1 Remave
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Il Ehaowu | | B
Residence Information (Select One) US Residency & Non US Residency Active US Military Service
City |Fhenzhen | Country of Residence | N ]
Mailing Address of Inventor:
Address 1 [Floors 1-4, Factory Building 26, Shancheng
Address 2 Industrial Park, Shiyan Street, Bao'an District
City ] Bhenzhen, Guangdong State/Province ] I
Postal Code 518108 Countryi | N
inventor 2 Remove
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
«ii fongjian | 1 -
Residence Information (Select One) US Residency (@) Non US Residency Active US Military Service
City henzhen Country of Residence | N |
Mailing Address of Inventor:
Address 1 Floors 1-4, Factory Building 26, Shancheng
Address 2 Industrial Park, Shiyan Street, Bao'an District
City Shenzhen, Guangdong State/Province I ]
Postal Code 518108 Countryi [ ]CN
All Inventors Must Be Listed - Additional Inventor Information blocks may be v
generated within this form by selecting the Add button.
Correspondence Information:
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Attorney Docket Number | 20608-0080US00

Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | LOUDSPEAKER APPARATUS

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 31839
Email Address docketing@metis-ip.com | Add Email | |Remove Email

Application Information:

Title of the Invention | OUDSPEAKER APPARATUS

Attorney Docket Number|{ 20608-0080US00 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Ptility v
Total Number of Drawing Sheets {if any) 14 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111{c} and 37 CFR 1.57{a). Do not complete this section i
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information™).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD} Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. i nereby request that the attached application not be published under

35 ULS.C. 122(b) and certify that the invention disclosed in the aftached application has not and will not be the
subject of an application filed in another country, or under a muttilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practiioners having a power of atterney in the application. Providing
this information in the Application Data Sheet does not constitute a power of atforney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: o Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 131839
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Attorney Docket Number | 20608-0080US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the "Application Number” field blank.

Prior Application Status | Pending v
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~§ PCT/CN2019/102393 2019-08-24
Additional Domestic Benefit/National Stage Data may be generated within this form o
by selecting the Add button.

Foreign Priority information:

This section allows for the applicant to claim priority 1o a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(h) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PD)()l the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a ceriified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g}1).

Application Number

Cou n’tryi

Filing Date (YYYY-MM-DD)

Remove

Access leei {if applicable)

P31910009927 4

N

019-01-05

95DA

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 18, 2013 and {2} also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

] 16,2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 20608-0080US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP}) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application {see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign [P office(s). Instead, Form PTO/SB/39 or PTO/SB/62 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX]) - Unless box A in subsection 2 {opt-out of authorization} is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ]), the Japan Patent Office
{JPO}, the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China {SIPO), the World Intellectual Property Organization (WIPQ), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant palent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization} is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPQ’s Rule 141(1) EPC (European Patent Convention} requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access ta the
application in accordance with 37 CFR 1.14.

EFS Web 2212 IPR2025-00843; Mojawa
Ex. 1002 - Page 1756



PTO/AIAM4 {11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papervork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB controt number.

Attorney Docket Number | 20608-0080US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person {o whom the inventor is under an gbligation to assign the invention, or person
who ctherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46_ If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

@ Assignee Legal Representative under 35 U8.C. 117 Joint inventor

Parson to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. ~

Organization Name | kpeNZHEN VOXTECH CO., LTD.

Mailing Address Information For Applicant:

Address 1 Floors 1-4, Factory Building 26, Shancheng

Address 2 Industrial Park, Shivan Sireet, Bao'an District

City Bhenzhen, Guangdong State/Province

Countrf CN Postal Cade 518108
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Assignee |

Complete this section if assignee information, including non-applicant assignee information, is desired fo be included on the patent
application publication. An assighee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove
if the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name | b jenzHEN VOXTECH CO., LTD.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 Floors 1-4, Factory Building 26, Shancheng
Address 2 Pndustrial Park, Shiyan Street, Bac'an District
City Bhenzhen, Guangdong State/Province
Countryi CN Postal Code 518108
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b}. However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity {e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney {(e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Yangzhou Du/ Date (YYYY-MM-DD)| 020-12-31
First Name | Yangzhou Last Name | Du Registration Number | 65310
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | 20608-0080US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form fo the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent {o the Chief Information Officer, U.S. Patent and
Trademark Qffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579} requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: {1} the general authority for the collection of this information
is 35 1.5.C. 2{b}{2); {2} furnishing of the information solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.5.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routing uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act {5 U.S.C. 552} and the Privacy
Act (5 U.5.C 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord from this systern of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsef in the course of settiement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1874, as amended, pursuant to 5 USC.
552a{m).

5. Arecordrelated to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine usa,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review {35 US.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218{c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
prograrns, under authority of 44 U.S.C. 2804 and 2906, Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 LL5.C.
122{b} or issuance of a patent pursuant to 35 USL 151, Further, a record may be disclased, subject to the limitations of 37 CFR 1,14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by gither a published application, an application apen to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or focal law enforcement agency, if the USPTO becomes
aware of a violation or potentiat violation of law or regutation.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 17139076 Document Date: 12/31/2020

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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