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PY CN 109547905 A (SHENZHEN VOXTECH CO., LTD.) 29 March 2019 (2019-03- 29) 1-26
description, paragraphs [0034]- [0158]

PY CN 109714687 A (SHENZHEN VOXTECH CO., LTD.) 03 May 2019 (2019-05-03) 1-26
description, paragraphs [0035}~ [()159]

PY CN 109769167 A (SHENZHEN VOXTECH CO., LTD.) 17 May 2019 (2019-05-17) 1-26
description, paragraphs [0034}~ [()_23]

PY CN 109660001 A (SHENZHEN VOXTECH CO. 1.TI2) 19 April 2019 (2019-04-19) 1-26
description, paragraphs [0034}- [0_23]

PY CN 209184801 U (SHENZHEN VOXTECH CO., L'TD.) 3¢ July 2019 (2019-07-30) 1-26
description, paragraphs [0034}- [()]64]

Further documents are listed in the continnation of Box . See patent tamily annex.

* Special categories of cited documents: “T later document published atter the international filing date or priority
=a” document defining the general state of the art which is not considered date and not in conflict with the application but cited o understand the
to he of par{j(_'u_m_r relevance principle or theory underlying the tavention
“p»  earlier application or patent but published on or after the international  «x document of particular refevance; the claimed invention cannot be
fifing date considered novel or cannot be considered to involve an inventive step
“» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other  wy»  gocument of paticular relevance: the claimed investion canuot be
special reason (as specitied: considered to involve an inventive step when the document is
“( document referring fo an oral disclosure, use, exhibition or other combined with one or more other such documents. such combination
means being obvious to a person skilled in the art

~p  document published prior to the international filing date but Yater than .. &

-t : docurent member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
24 October 2019 21 November 2019
Name and mailing address of the {SA/CN Authorized officer

China National Intellectual Property Administration (ISA/

CN)
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088
China
Facsimile No. (86-10)62019451 Telepbone No.

Form PCT/ISA/210 (second sheet) (Janvary 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102392

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PY CN 209267804 U (SHENZHEN VOXTECH CO., L'TD.} 16 August 2019 (2019-08-16) 1-26
descaption, paragraphs [0034]-[0221]

A US 2017318369 Al (NEATRON CORPORATION) 02 November 2017 (2017-11-02) 1-26

Form PCT/ISA/210 {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members POT/CN2019/102392

Patent document Publication date - Publication date
Patent tamily member(s)

cited in search report (day/month/year) (day/month/year)
CN 109788386 A 21 May 2019 CN 209358729 U 06 September 2019
CN 102497612 A 13 June 2012 EP 2773133 Al 03 September 2014
us 2015030186 Al 29 Japuary 2015
us 2013163791 Al 27 June 2013
WO 2013091504 Al 27 June 2013
us 2019082266 Al 14 March 2019
us 2016316300 Al 27 October 2016
KR 20140091602 A 21 July 2014
EP 3163909 Al 03 May 2017
JP 2015505204 A 16 February 2015
ES 2621198 T3 03 July 2017
CN 102)'5479()5 A 29 March 2019 CN 209089198 U 09 July 2019
LN 109714687 A 03 May 2019 CN »““509184798 U 30 July 2019
CN 109769167 A 17 May 2019 CN """509184800 U 30 July 2019
CN 109660901 A 19 April 2019 CN 209358760 U 06 September 2019
CN 209184801 8] 30 July 2019 -nw-}j\kme
CN 20"3267804 u 16 August 2019 Noune
Us 2017318369 Al 02 November 2017 GB 2550132 A 15 November 2017

Form PCT/ISA/210 {patent family annex} (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102400

Al CLASSIFICATION OF SUBJECT MATTER
HO4R 1/102006.013; TH04R 25/00(2006.01)i; HO4R 9/06(2006.01); HO4R 9/02(2006.01)i

According to International Patent Classitication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Mimimum documentation searched (classification system followed by classification symbaols)y

HO4R

Documentation searched other than minimum documentation to the extent that such documents are included in the flelds searched

Electronic data base consulted during the intemational search (name of data base and. where praciicable, search terms used)

CNPAT. CNKIL WP{, EPODOC: ,fmllthf- oK, HER, R, fpﬁw]f“ HE,
HAE. H)M G, LA, &5 IR, EH ek, 5

BB, Y B, Rk, earphone, piece, cireuit., mould Lunem pattern, electrocirenit, electric, plate?, board?, waterproof

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation ol document, with indication, where appropriate, ol the relevant passages Relevant to claim No.

PX CN 1093547905 A (SHENZHEN VOXTECH CO., LTD.) 29 March 2019 (2019-03-29) 1-31
claims 1-12, description, paragraphs {0034]-{0065], [00811-{0090] and [0122}-{0197], and
figures 1-25

PX CN 209089198 U (SHENZHEN V()XTELH CO., LTD.) 09 July 2019 (2019-07-09) 131
claims 1-12, description, paragraphs [0034]- [()()6}], [O08 1]-{0090] and {0122]-[0197], and
figures 1-25

PX CN 109769167 A (SHENZHEN VOXTECH CO.. LTD.) 17 May 2019 (2019-05-17) 1-3]
claims 1-11, description, pavagraphs [0034]- [0086] [0111}-]0251], and figures 1-25

PX CN 209184800 U (SHENZHEN VOXTECH CO.. LTD.} 30 July 2019 (2019-07-30) 1-31
claims 1-11, description, paragraphs [0034]-{0086]. [0111]-[0251], and figures 1-25

PX CN 109788386 A (SHENZHEN VOXTECH CO.. LTD.}y 21 May 2019 (2019-05-21) 1-31
claims 1-14, description, pavagraphs {0005], [0035]-[0085] and [0112]}-{0195], and figures
1-25

E CN 209358729 U (SHENZHEN VOXTECH CO., L.TD.) 06 September 2019 0(”9 ()9 06) 1-31
claims 1-10, description, paragraphs {0005]. [0035}-[0085] and [01.12]-{0195]. and figures
1-25

Further documents are listed in the continnation of Box . See patent tamily annex.

*  Special categories of cited documents: “T later document published atter the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited o understand the
to be of particular relevance principle or theory underlying the tavention
“p»  earlier application or patent but published on or after the international  «x document of particular refevance; the claimed invention cannot be
fifing date considered novel or cannot be considered to involve an inventive step
“» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other  wy»  document of particular relevance: the claimed invention cannot be
special reason (is specitied? . o considered to involve an inventive step when the document is
“( document referring fo an oral disclosure, use, exhibition or other combined with one or more other such documents. such combination
means being obvious to a person skilled in the art

“p document published prior to the international filing date but later than . & document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
14 November 2019 22 November 2019
Name and mailing address of the {SA/CN Authorized officer

China National Intellectual Property Administration
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088
China
Facsimile No. (86-10162019451 Telephone No.
Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102400

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 207039848 U (SHENZHEN VOXTECH CO., L.TD.) 23 February 2018 (2018-02-23) i1, 11-14, 24-31
descaption, paragraphs [0023]-[0048] and [00538]-{0063]. figures 1-12

Y CN 207039848 U (SHENZHEN VOXTECH CO., LTD.) 23 February 2018 (2018-02-23) 2-9
desceiption, paragraphs [0023]-[0048] and [0058]-{0063]. figures 1-12

Y CN 207010974 U (USNEWSOUND LLC) 13 February 2018 {(2018-02-13) 2-9
description, paragraphs [0029]-[0031] and [0035]-{0036], and figures 1-5

A CN 203827497 U (MA., Qiang) 10 September 2014 (2014-09-10) 1-31
entire docnment

A CN 267783068 U (SHENZHEN GRANDSUN ELECTRONIC CO., LTD.) 28 Augnst 2018 1-31

(2018-08-28)

eatire document

A WO 2018175192 Al (BOSE CORP.) 27 September 2018 (2018-09-27} 131

entire document

Form PCT/ISA/210 {second sheet) (January 2015)

IPR2025-00842; Mojawa
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members POT/CN2019/102400

Patent document Publication date - Publication date
Patent tamily member(s)

cited in search report (day/month/year) (day/month/year)
CN 109547905 A 29 March 2019 None
CN 209089198 U 23 February 2018 None
CN 109769167 A 17 May 2019 None
(N 209184800 U 2] May 2019 -------.I;I(xne .....
CN 109788386 A 21 May 2019 “mml:‘Jone
CN 209358729 u 20 May 2019 None
CN 207039848 U 23 February 2018 None
CN 20-’-7.61()974 U 13 February 2018 None
CN 203827497 U 10 September 2014 ~-~-----1-\10ne
CN 207783068 U 28 August 2018 m"ml.\kme
WO 2()1;;.1"75 192 Al 27 S_e_ptember 018 Uus 2018270558 Al --,:ZO September 2018

Form PCT/ISA/210 {patent family annex} (January 2015)

IPR2025-00842; Mojawa
Ex. 1002 - Page 1425



PCT

R

Z0G0800R3RO0

POT/UNZ01S /102400

POTASALZLG

IPR2025-00842; Mojawa
Ex. 1002 - Page 1426



[# FT’TL& """ ?E

TV e %;%J&,T xs”‘”s@ "r‘fr%? 3 356

1104,
il (700
1304, 74020

IPR2025-00842; Mojawa
Ex. 1002 - Page 1427



HO4R 171002006, 01) 4, H04R 25/00{2006. 01) i-

e

4R 906 (2006, G iy HO4R

G702 (2006, 01)4

G UL

arphone, piecn. cireuit. mould, cuorrent: pattern, olectrocircuir,
electric. plate?, board?, waterproot

¢, s

Py N 1093478
2903 2019y
FGORT 0000, 01722

PX O 2000891981 (R
2019(08.07.2019) AL FDE
(DOR1I-[00D0]. [O122]-0L107HEE.
PX CN 109769167A ()
2OIHIT.05. 3019y FOMBLR 110 #00 !:‘f.g{)(;.%x;gngoaysﬁg,
10111 gmﬂ;i\

X ON 209848001 (3
2OVNAN07. 2019y K

(0111140215

PX N IO9788386A. (3

201921.05.2019) B 851,

{D112]-j018s5 . Bl 123
B CN 20035872

1-31
203906.09. 2019 R

IPR2025-00842; Mojawa
Ex. 1002 - Page 1428



o
TR

g

;

24-31

11-14,

1.

2-9

2-4

frra

S

1~17

-
o
N
N
£
&
=
d

Li

L

IGR

Rt

0
H
H

i

1) 35]

RETIR

TRL

#12

R

i

-

1-12

N2

g

(ET

T4U

70109

)
U

3

S1HO0361ER .

7
S

00291500311, 00

s

yrr
fo

o
=

3102

28

2

201y A

(.04

3}
¥

2014

7

Sy 109

| 2032797 (B

-~

1

"?‘f

¥

FRT
LA T

i H

150483

PR
o7

13

o
B

IPR2025-00842; Mojawa

Ex. 1002 - Page 1429



A

A L

CNI09347305 A

29.03 2019

CM2090891981)

23.02.2018

CNIGOTe916TA

17.05.201¢

UW209184300U)

21.052019

CNIOO7RRIE6A

21.05.201¢9

CN2093538729U

21032019

2070398481

23.02 2018

CNZOT7G109740)

13.02.2018

CN2038274671 10,09 2014 i
CN207783068U 28.08.2018 i

WOZOIB1T75192 A1

27.08 2018

LIS2018270558A1

2809 2018

HF (015 48 1 D

3

IPR2025-00842; Mojawa
Ex. 1002 - Page 1430




[ TRANSLATION ﬂ

INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102393

Al CLASSIFICATION OF SUBJECT MATTER
HO4R 1/10(2006.01); TO4R 31/002006.01 1

According to International Patent Classitication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Mimimum documentation searched (classification system followed by classification symbaols)y
HO4R

Documentation searched other than minimum documentation to the extent that such documents are included in the flelds searched

Electronic data base consulted during the intemational search (name of data base and. where praciicable, search terms used)
WPL EPODOC. CNPAT, CNKI: 14 W, REES, SO, WL e, LT AR TR, T LS LT,
YRR WA BEIES. JReh. SR '
control, circuit, battery. sound

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation ol document, with indication, where appropriate, ol the relevant passages Relevant to claim No.

PY CN 109788386 A (SHENZIHEN VOXTECIH LIMITED CORPORATION) 21 May 2019 1-24
(2019-05-21)
description, paragraphs [0035]-{0159], and figures 1-17

PY CN 209120433 U (SHENZHEN VOXTECH LIMITED CORPORATION) 16 July 2019 1-24
(2019-07-163
description. paragraphs [00061-{0045] and [0090]-{0192]

PY CN 169547905 A (SHENZHEN VOXTECH LIMITED CORPORATION) 29 March 2019 1-24
(2019-03-29}
description, paragraphs [0034{-[0158}

PY CN 109769167 A (SHENZHEN VOXTECH LIMITED CORPORATION) 17 May 2019 1-24
(2019-05-17)
description, paragraphs [0034]-[0223]

PY CN 109714687 A (SHENZHEN VOXTECH LIMITED CORPORATION) 03 May 2019 1-24
(2019-05-03)
description. paragraphs [0035}-[0159]

Further documents are listed in the continnation of Box . See patent tamily annex.

*  Special categories of cited documents: =1 later document published atter the jnternational tiling date or priority
“A” document defining the general state of the art which is not considered date and not in contlict with the application but cited to understand the
to be of particular relevance principle or theory underlying the tavention
“p»  earlier application or patent but published on or after the international  «x document of particular refevance; the claimed invention cannot be
fifing date considered novel or cannot be considered to involve an inventive step
“» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other  wy»  document of particular relevance: the claimed invention cannot be
special reason (is specitied? . o considered to involve an inventive step when the document is
“( document referring fo an oral disclosure, use, exhibition or other combined with one or more other such documents. such combination

means being obvious to a person skilled in the art
~p  document published prior to the international filing date but Yater than

-t : =& document member of the same patent famil
the priority date claimed e ¥

Date of the actual completion of the international search Date of mailing of the international search report
25 October 2019 25 November 2019
Name and mailing address of the {SA/CN Authorized officer

China National Intellectual Property Administration (ISA/

CN)
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088
China
Facsimile No. (86-10)62019451 Telepbone No.

Form PCT/ISA/210 (second sheet) (Janvary 2015)
IPR2025-00842; Mojawa
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102393

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

PY

CN 109660901 A (SHENZHEN VOXTECH LIMITED CORPORATION) 19 April 2019
(2019-04-19)

1-24

PY

CN 209267804 UJ (SHENZHEN VOXTECH LIMITED CORPORATION) 16 Augnst 2019
(2019-08-16)
description. paragraphs [0034}-[0221]

PY

1-24

CN 209184801 U (SHENZHEN VOXTECH LIMITED CORPORATION) 30 July 2019
(2019-07-30})
description, paragraphs [0034]-{0164]

1-24

(2014-04-09)
entire document

1-24

entire document

1-24

Form PCT/ISA/210 {second sheet) (January 2015)

IPR2025-00842; Mojawa
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INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2019/102393

Patent document Publication date Publication date

Patent tamily member(s)

cited in search report

(day/month/year)

(day/month/year)

CN 109788386 A 21 May 2019 CN 209358729 U 06 September 2019

CN 209120433 U 16 July 2019 None

CN 109547905 A 29 March 2019 CN 209089198 U 09 July 2019

CN 109769167 A 17 May 2019 CN 209184800 U 30 July 2019

CN 1067 14687 A 03 May 2019 CN 209184798 U 30 July 2019

CN 109660601 A 19 April 2019 CN 209358760 U 06 September 2019

CN 209267804 U 16 Augnst 2019 None

CN 209184801 u 30 July 2019 None

CN 103716739 A 09 April 2014 w0 2015101181 Al 09 July 2015
CN 106470371 A 01 March 2017
Ip 2017502615 A 19 January 2017
CN 106303861 A 04 January 2017
KR 20170061184 A 02 June 2017
EP 3094103 Al 16 November 2016
us 2017374479 Al 28 December 2017
us 2016329041 Al 10 November 2016
KR 20170061188 A 02 June 2017
us 2019132689 Al 02 May 2019
KR 20160110365 A 21 September 2016
IN 201617026062 A 31 August 2016
BR 112016015742 A2 08 August 2017

Us 2017318369 Al 02 November 2017 GB 2550132 A

15 November 2017

Form PCT/ISA/210 {patent family annex} (January 2015)
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The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: CN
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10 ghsgamag 21 —W AR —HHIGET 161. £, 2R BIREG 161 AP EE 16
FAE PG AR 20 — a5k @ .
HE— W, PRAP A 16 L QIEE TIZ A IE® 161 A B AT T IR IRIE D
161 Y X B IAM G 6 162, B4R, EHHB L E 162 ﬂ%%ﬁkﬁmﬂz&%@ 161
GG 14 69—, FAEsTTIZ AU ARIEE 161 EH LS 20 497 %) dh ik
15 GRE, d—d, EHH GG 162185 HEN AT 4 & 1422 é@ﬁl‘ﬁﬁ, AL
A G 1422,
P My, BUGFHR 20 S48 H TG TR 20 699135 @ 21 AR AL 22 49
M B e AR AEE 24, Hob, iR EANE 24 B AACE R 20 #9521 BiE
3L 22 e R BRI a4 iR 0D, R4 24 B UG AR 20 6951550 21 FeddE
20 FL22 SRR AR —F @ k. Hob, ZsaEalam 24 ST R d, AE AT
A RIFE KM AR wmd, NFELEHR, shab R EARR A,
B, AAGE R 20 53E4E5% 14 B4 E 20, R IRIEG 161 A3k G &
162 53 H AU AR 20 dY o) do Aok 441 M 24 FRMAREE,
HEI5 698, B TGS K 20 699ha 0 21 ek AL d 24 RAER —-F &k,
25 AR BF 16 BAUE SIR 20 2 495 AR R TR —F @ b, AAddE
Foh3 R AR L B R B2 16 HAUE R 20 Z R BEADUE SRR 20 A BE— W BEN T
P 50, AR BB 49 B R B eI KRR, DT A SR g sk AL B R
A, it AR $45 B R B AR A,
Hb, A—EaFXF, BHA 142 BT E® 1422 HEOIGE IR 20 49 405%
30 @ 21 4G — A — R 5 S @ 1422 ARG IR WAl 1423, HP, FKAEL S
162 = &, T 3R WiAE 1423 14,
A A X T, IR WA 1423 7T R T 3R & @ 1422 S AU AR 20 49—,
Je—AN R BRI G & 1422 A IR WA 1423 45 31 UG oIk 20 — A1 ag4n) BF
Wy, SLBT. ERAIIL S 162 WLiE AN BE & AR T IR MIAE 1423 A,
35 fe— 35367 Ko, F 4 10 6954812 8945 T AU 2k 20 09583004 — s T F 1L 5
ZAKIAIE 151 @t —F R R SRR 30 BT ARSI B35 60, Bk 70 FAUG A
W 20 SREREG SRR IS, B — 3R MR H — A KA 141 S E R TG 14 o9sha g,
Fritt—F MAG A 142 F iR ITEEHGIL 22 d HEAPIE AR 20 R ES.
FE—EF X T, FE AR 20 T 45 2 AR 25 VAR TS 26, H P, Fak
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ZHAF 26 45T 404K 25 NEL, A5 £ AR 25 4, H@mF £ AR 25 ¢ BRE R 27
SR HE — AR I 271 FefE a0 22 —Meh F A E 2R 272,
Bk, TR 25 G35 B MAE 251 vA RS ENEE 251 69—k 00 ik 0 Rk B

252, BMAE 251 HRFGAE 252 3B B LA R — 20K 25 ¢ R ERE TR 27,

5 PR 204 26 (T E ARk 25 89 S0 4EdEI0 22 89—, - EAF MR 261 VA RK,
Fati 262, L, fAFEHR 261 T & B TR A 252 494 &R E . B MME4 261 49
#5434 5 F AR 251 4k, At 2 AR 25 a9 F R 27 BT, RTRR 262
G R EE 252 AT E B IE AT AR i B, Hut—F Bl 5 B e 251 A TG
261 EdE, A ISk 25 PTG M EVE ] 27 —o A S AL M Fada 261,

10 RS 262 Faii B 34530 22 69 BN EE 251  RSHAE 252 R B B R A H— 2 F F 08 271,
VAR B R SRR 262 SRR 261 Ao i dEAG5L 22 89 F AR 251 R E RS E 5 FH
206 272, B, H BB R 2725 FHE R B AN 271,
Lok, R 20 26 4 T LB AT T 69 B 7 AT R AR 25 49 R BRI 27 BEAT
Xio, At R B AR PR A
15 HE—F W, FHLG SO L5 GRLRHF S1, H TR ST B T8 —2 B 50 271
N, THTHRDELFE. FHEFHEEE TR 05— 580 51 #3094
80, EFK S0 FH —HTHEHE—FLEFTHE 271 MEMEF ZHETE 272 4.
Bk, MFRA 261 T IR F RS EE 252 A TRSP SR B A KA 2611, EALK
#2611 STHRE F 2 H RN 271 Aol T E AR 272, db—-Fa, $L& 12 495
20 FrEeifbe R 2 g A RN E R TR FE N 272 .
FH Ak, 3 10 69 F 4K 12 6938 B B AR 30 49 3R FAE AR 142 #EAMUE IR
20 NEE, Tt —FRMAS ZHREFRA 2712 A, FAESRBEEN 22 A5S4
80 Wik ik, U ARMF—REBEFN 271 B2d 5§ 8 F TN 272 mikdE BN B k6
FR IR L, MRt PR EF S AR S1 S TAGE AR 20 ShEpah shE Rk
25 WigdE,
BAkpb, R IEBM 262 _ET3E B A KL 2621, A KIL 2621 HEHIL 22 HF
TR B 272 8, ANEAE R B AEIGI0 22 AN AR 20 09 5K 12 sE 2 diE
A &I 2621 #3EAd B AL F A 272.
b, SR D2 ESL0AF —REFTH 22 NEREE, S8R ETHE5F
30 A0 272 M. BRI 7 KAF 548 12 B 54K 80 & T —A&L, drdmahit
P S1 Hohdrd st gds, DA A AP ST AR TAER A
F h HRLE 50 1B EradE .

FHEIG R, A BT E K E RGN, FREASKRTERE R, UL
FEBL, AMmBEHIE 50 & 2 A edF KB RS AT OE A E, ME S E st
51 ket A RE A Feh, MEmERETHSE A ETNESRE, Amaa A
PAyrE et . ARG AT, PGSR 20 89 200K 25 PIH AR AERE ] 27 4
P BRE ZRERR 272 VAR TRE 0054 12 Ao 52K 80, AT B A H R
VB S RAT EAR S AT B S B R BT AR B F 0¥, RS F TR E.

HE—FhHs X oF, Bt 26 #t—F G35 N TR 263, A B 263 it — 445
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SR BN 272 R AT A B SN 2721, B4R, i A TEHR 263 & H T Ak
25 MYJEGHAE 252K F, R 5 MFR4A 261 A= B MAE 251 i, SRt — P atAb E & K
L2621 &, MmEFSH R B ZWE 272 o Fa A AAT 2 E FN 2721 49 E e, iR
—H WA K 3L 2621 X5 A A, AmAAKIL 2621 T o St egF A E R 2721
AT G X F, 48 12 Fo 545 80 5T 45 A Ak, H P Bk 12 5583 5
a9 A 3L 2621 F P & B 69T R B AR 2721 A, @ FARF 2R 80 47— ALl
it A KA 2611 MBENE DR EEN 272, FAESAG ZFE R 272 Bat, Fa
WA AT AR ER 2721 A Z ey 4% 12 IR TR, PRk ET
10 3P eg-FaE 2N 2721 A
Ht—Hph, fE—FGF P, HF oA H TN 272 T —Fd B AT A
A AP X, NG B A H RN 272 AT A B A5 4K 12 Fe 4K 80 T B A,
- il T SRR H T B SR EE R AR R, ABHRZEHEFH AL

f

=

B0l B AR E, BIET AR 4R 12 B 34K 80 i e R S AR MR R, B obh,
15 A HE SR BN 272 B B LA A B K k6 8 4,

F—Fae s XoF . Bk ek 30 545465 15 846 B 2, A sk 30 BA
FEFE 10 F BHE FAR 20 09 —3%. A, AP REBAEAR, B EE 70 0 Rk
FoAR 30 Fo B EhAEH) L 60 &) BEE AR 30 ST AR A P e A A, o ES
st FL A4 15 0938467 A L7 VA R E) .

20 PRk, wIAIR 30 TTVA S 3EAGH 15 Al R O Xk, R,
A KF, FiE 10 5 @GR 30 T A AR 2 KA, KRG ERE T RE A
W B —FL, T R A SRR,

HATXAF X, FTRARMA B A 3 a9 AL R 10 Fe s Bon ik 30 4R AR A,
w1 T B R B A K R T 6 S i — R R A, AN ST R R B 69 R

25 CABEEAEE GG L MER, VABOREIMEE . H4b, BT HF i 10 Fow it AR 30 5 RR
A REeGREE A L, A4 meialEd, AF R 10 ReE Rk 30 Pagk—
AT R S A M AT PSRN, UM AR A B AR BB ST, A R A B dh— A
2 Ay AL BEAT IR AL, AT AR A IR AR T AR A,

- i, f—EH XoF, 5 EK 30K BAHEMIL 3T, EESEIL 31 A

30 AREEGFART HI4E% 15 692 Vs A m TR IR B, MR EAF G 15 Rt
FEoVardEN £ 4G50 31 AL

SR, 4G 15 494X Mg FHE B R BIE4E5 15 At T 3E4650 31 49
FENT G HARE 6IFAE 152, Bk, BATFAE 152 sHAR BLA) (iR B T35465% 15
GARRT M, LGB 49 & B ) B AR 1S 49 B,

35 A8 R, B35 AR 30 49 5 — 1 EE 30a LiX B H5EAFAE 125 B AR F
i% 5§ — A 30a 99 #A~IE 3L 32,

Hp, @i eiR 30 Tl R BRI E, Ade, I R4K 30 T H B30 31 &
CARARE AR M BT, RA G AR TR B TR R. AT KT, &
75 AR 30 89 @ ARE A G B AR 9 AR S & MUEE 33, AR A ZAUEE 33 49
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AT )N 08 AR IR B o9 M A A BE S s AE 34, KEH5 X F, @ikl 30 65% —
MEE 30a BRI VA 1% B AR 30 89 MEE 33 A9 vl A Wk u ik 30 a4 AR 34,
FLAR T VAARSE 2 R E R AT IR
HoR, EHEREF X P, BRI EK 30 TG0 31 A a9 AR AT AT T vl B
s FH TR, BARTARE SR E KR E
P, B EETRTOEE LMY 81, B4 81 AEHEPITR
Fag4ERy 811 Al TG R 811 6953530 812, Bkyh, #HIE3 812 T E A%
K E TR 811 493G Bl —F @ ad—h, A AR U A a4 E 2 4 81.
Fodr, A ER 811 iR B 154530 812 89—k AR BE F AR 30 a4 misz B 5L 32 4%
10 NEJFAE 152, w¥Eg430 812 Fs T sk otk 30 a9 2h ), Bl e 34 A4k 30
5124535 15 894846 B 2.
Wi, E—FF X P, ®HLK 30 895 —MEE 30a L3t — W RH AT
AP A EIL 32 948k WAS 35, ARIH B 81 4G E AN, B 812 it
— R A IR T AR WA 35 . i —F @ Re R R dp B R B AR
15 Fheth—, #HM@EFEEAERR IR 30BN AR E 1T EAEEFNTAAKES
WA 812 X A U, MALEARY A 1T R, B —F @, LA A—ZAEE
B AL § 4 B B AR bR G SN,
Hob, BRI E, TOAENFEER 812 Ay ARF AW T R
35 Mg, HE—F AR 35 AskIR, MR F X, —F @mAENIFEE M 81 B
20 EAERIZEIKI0 b, WmAEFFIEIGE 15 5IEIEI0 31 2 4945 ik E, B —F
0, fEEAEER 812 AR T Ak ndd 35 &, #—HB it eI % noad 35 M, i,
AR 30 69 H —MEF 30a RF—2, WA AR R 17T E, B35 5
JB) 3 5 My Z0R] E AR SRR R,
HEP, A—Eihd R P, HRILEIK 30 695 —MAE 30a A4 B35 K 30 49
25 T AmMAEE 30b _bat—F ik A 5@ 30 32 ARsda4iE 3L 36, 3G 811 #H—F 24 152
HAEE3L36 A,
BARHL, wIEEAR 30 495 —MAE 30a Ao 35 Ak 30 695 ZMAE 30b 4T hd
AR 30 69 AR 33 RFIHMAE 34, AT X P, BIRALK 30 695 —EE
30a Fa g AR 30b 4B h B4 ok 30 699 AT E 69 £ AMAE 33, kAL, &
30 ANEASL 32 ARIANRIL 36 o R B T w4 oAk 30 a9 @AM K AG e B, st B
1 81 49 ~4EM 811 A ST v B 4L K698 1%, WA K B 2 H 81 a935 /2, AMmfE
%1% FHAE3E5% 15 HAE4630 31 Z M4 a9F8 .

ASHF AT, 3y 811 LBIL 32 BAETTAY 152 A, HFit—F 274 152 46
NEBILI6 A, A ESUIEM 811 295 % B B4R 30 49 AR AN AE 33 vA B AESE
5% 15 AN FH BT 4L, A e 1E 1345 385% 15 5 835 510K 30 X446 £

HE—FHh, o R I X oF T, AR EE 16 AN, Bl B5iEkE£E
16 —4R S A A 5 B T vt 4G5 15 —1leg ikdr £ 17,

FoP, AR E 17 BERIEEKR 30 SR ARE, R AR A 17 69 R mEE

(98]
L
o

10

IPR2025-00842; Mojawa
Ex. 1002 - Page 1451



{000 0 00 0 0RO 10010201

2019100099274

20190105

PACNIOIOOIR-TS

IR B 30 egSh AR ILEL, HmAE ZESSRA FRZE,. Bk s
17 VAR F 69 7 X 68 T w38 otk 30 4941

FE2FBORE, BT EERERPE 17T RENGIRERZR G, HHRIIETIRE
2L 3% A AR 30 PR AR 6 I8 4] B84 60 R Bk 70 3E AR —E 4GIR . Bk, £ R,

s Fdsg etk 30 Fe k£ 17 o AIRE, REBER AR, ARSI % IR

£ 17 EREN, FiEatdn g 60 KoL 70 BT R ARG, AT KR A 245 4
W, 35 60 2K R 70 BT R 69 R A F R,

W, AR R 17 T A A I T A BOR M, DUEIF R AR 30 24
BRI E 17 89T T AR A 1T 49 AR,

10 REHAXNTF, AR E 17T EHRFPET 16 —~hRA W RZ)G, Trkidid
M 12 3t oAk 4 B 17 AT A A L AR EIRCT; AT R £ 17 AT ML
Yo B AP E R\ AL BT, T A R R £ 17 R o M AR BT
WATHRAE, AR ARG, St— i@ AIF 2 4L ad R 47 £ 17 BATHE @ 3§ LA
IR M EIRTF . AR E A FRAAE T ARG, Tt Fidd e mig ki e

15 17 BE AR GIR 30 8990 E, Bl gEY, AR AR E 17 R T H R T Lk
A HF N, BT A RS T A, sl R IR,

Bakah, BRI E T IT I A AR R 1T B ERIFEE 16 89—, AfMiZ
WEA AR 30 AR B 17 R BRP EE 16 89— A BRI £ 17 49 RE8, A
P RARE 1T TR,

20 FE—RHFH X P, BRI E 17 69T 235 E A G N I ka9 3R I 4 171, #t—
P H, WIL AR 30 R B FAE 10 4R EM AP E . AR AR EH 37, B a
PP B 17 @B T R385 K 30 694 B ol BRARILEE 171 AT 3R & 8 37 k.

BARML, UK GE 171 S 4 £ 17 89 v aed R A A& AP £ 17 AR
W R e BAEE AR, FadE—PaH4E 10 49558 172,
25 Hob, MG 37 5 L% 172 493, FHREA R TR0 HFHE 106959,
EIRRIE S 171 8995 172 89 5 R K THRM 6@ 37 6954, AR
WG T 690 % 6 172 53R & @ 37 IIEN, 2R E 17T REGRE 54
AR 30 9N EE & S AREE , MTAEAF AR A 17 H BE OB TR R 30 99
s

30 P, BT R F, BIRKRDEL 171 5FRHE&® 37 LegE6 R A T
A FEHIR, BARK, PRI E 17 BATERN, TOLERE &8 37
LR BEHR, AW ERP A 17 5K AK 30 SATEH S,

b, f—gss XoP, wss Ak 30 LR EA £tk 38, A5k 38 L B
TR & 37 L, Gk 30 B HE 10 a5 atd, B4R, 35 ak

35 38 9 B TR 30 894 A 34 b, HIZF fok 38 AL 34 Edh i eg 8 E
5 aedm 37 9 HE B, HF, B 38 HFTIUAREE LR E -1 NE 3
A~

AR M, AR A 1T BRI 171 KX EOR B ARk 38 5 6 F A4 173,
Mo JE R 3P B 17 LB T 038504k 30 695M BT, AL 173 BEAEZ V5L
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1%3k 38 L.

ABALIAY X, AR B 17 AT RN, T ORI A A5 38 fe X A4S 173
6945 B xF AR dr B 17 AT AL, AFEREA D Bk, SRR, KR, BT
FAEH KF, LTI R FE R T E A 5k,

5 F—3367 X ¥, B AR 30 @18 Mbd S8 A AF IR, R A F —F Ak
301 Fo i 2 Ak 302, BARRh, B AT AR ARST 0l wRR AR 30 49 F K R i AR de b,
HA AT AR RS KB i sy XTI 0. B b, AT Al vk 60 b9,
B Fo Ak 30 69 AST AR 4G da b KT A 5 T 240 0k 70 49 35 248 30 9 AT
Fkehdo s XA AARRE, AT RE .,

10 BE—NFABFEF, B EER 30 8E & T 37 THATSH—F 54 301 L,
AT AT @ 37 G35 10 89— N3RS, IR h 4 B 17 429t i
AF iR e S AT & B B AT RS — AR L B3t RS LAR 30 49 9 S0 T
AFES, ARSGFAEFHF KB RER.

e —E A B P, @k EIK 30 83 6 & 37 5T LA b 7 AT da Ak 3k B AR,

15 MA@EF o F 2V HSSREERTE S @ 37 W EFHE 10 59— MeE S, b, &Rk
217 REEBBARANT 2L TIRE G @ 37 H & F42 10 —Meh 28, K2 A
R, Tl —F il e oy KT igdpa e S e AT R A

W Hy, FE—FeF XoF, BT RT3 E A B AR 4G A%
AR,

20 BARK, F—F FAR 301 49308 F = F A1k 302 8956 A MR 6 5 — I &
3011, % =F 704k 302 49 3R 61 5 — F 24k 301 49350 4 MrAd ke 5 M-+t & 3021.
WA d 3011 Ao W AR d 3021 $9T6 AR B R ¥ —8, A de9% 2 Aa b ki
e

LAY X, AR 30 49 P AT o AR ARG 4G 25 S i AR AR ) AR R

25 —Fdp kb, A AEAEFAES B8 AR 30 SR YRR o IR B4R 30 494 H HEA RS R
1 30 893, dEmit—FIRGEH 5 B K BT OREBCR, AR sk ek 30 A
& 5 L B 60 S w70 S uEATIR A,

BE—d, B TR 302 895 A E 3021 LI EH S F —F £k 30a
892 A 3022, ML, H—F AR 301 AR ER 5z FL 3022 BR

30 09 M 3012, X H —F R 301 Ao T sudk 302 #LAT RN, A 4 3022
K4 3022 B9 AN FE R QAT 3012 9B, AW RIS —F H4k 301 55 =F
FeAk 302 84dade,

F—gaeg NF, BS99 E R T A by,

35 Bk, w5 EK 30 M5 INEE 34 40 RE LR EH H — IR 341, 5 —
WP IR 341 W HE—W 3 B 3430 342, izl 342 iR AN AE 34 ¢9 b R EmAe R
E-QiT

S, kAR 30 G9EEMER 34 L BdE, BN PR TS A R B
FAE) R P kA0S e AR AN BE 34, ST A QAEAE A P RS, $0S R P kA0 T A e 48
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10| EE 34,
F— KR 341 9T A —ARFE Z A, BENF—WFBE 341 AT VAR
B —ARE S Al 342, BARTTVRIE SR E R R, b AR BARTR
REHFG KP, T34 F L L —F 3653044048 82, Jodd 83, 84l
s 60 BB RILIR 61,
Hod, AR Q2 X E TH —wfAR 341, BB ETH IR 341 278y
FEANAE 34 a94h R E L, AR E Tacdt sl 342 943N BE L o E s ARaR s e d gL
342 HENE R BE A 30 69 M ER, VAL R SR AR AGHE AL
L, AT 82 BIR B H bt Il 342 X AL eG 8 s IR 821, EAH
10 WG X 821 A £ s 3L 342 49 M 3R,
FARHL, Z AT 82 A W AT R AR, Pl oM A AR . MIKSE. B
ATV R 25 E . B HENMAE 34 a5 A dm kb aT, MEVLREEFE
Blob, fE—giad X b, Tit— @ A4 82 5 &% AR 30 Z PR B R
ATH 84, Z RMATIR 84 BB AT L 82 AL NS B A, BRI LA A kbR,
15 R N KW, i — PR AT 84 S AN M AE 34 BEATHERE, BRI R AT
SRR g BRI AT R AR, VAEARME AT 84 B AHMEE 34 2 WY R AEIR &, AT
P AT 82 ARSI ML B R AN MAE 34 895 R . W, W T iR AT AL 82 AT A AL
M, B SR P AR ARy i TR B P ARG EIR A, madit B AR AT R 84 44 Rk
$EEE, ALAR R IRMEAT AR 82 BREF R,
20 HE— W, AT 84 IR B AU E WA R 821 1498 50 841, MiE
I AT 82 69 5 W & [X 821 AEAp Ut —Fad 1318 5L 841 FsEAP EaAn4EIL 342 49 A

i
<5

FARHL, ARMATIR 84 ST LA by REFENGIAR, RA T A AE, eI F AR A
Fr. ATl ROR A W B SR AT L 82 ME S A A,

25 Bk, AebE 83 L4534 AR 831, VABGEF R st AR 831 — VL b9k B 6h i
PEfk e 832, Hob, AR AR 831 XA TRRMATH 82 iR B WAk 30 69—, EL
Yespfksk 832 M EH WA 821 A, VARLE —WIRE IR 821 @it E dnst Il 342
PR

= n, BT REEG XNV HE3HE R EE AN, B4 83 694 R ATFEEL

30 4R, ERR U GG N TR P B RS R R AR, RE s X,

Fodt 83 T AR A IR MBI AR, PAEAR R A Rt et B BT A

B M, HebERIL 61 X H T RIB AR 30 49 SR, R B Bl 342
bR A AT K 611, AT R P R AT, dRsiRk sk 832 AR R AR A e T £
611, wAib— ZLINAB K 69 ) B

35 KEHF X P, BITARMATIRG2 LA B R 821, —F @, H Ui
K 821 #4i% B 4e4% B 8 4/ 34830 342, MBS R MR IZ K E: 5 —7 %,
B SRORAS T, etk 832 ARSI Wi FS IR 821 duakAd AdaEIL 342 R,
MFTRE S 45 A2 AR BEAR R A ATAS . VAR N REEEE M BT B R g B, S mE it S A
EBIARS AT R AR, b R AR,
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AT X Hehl 83 7T @ IEA ALK 833, ARpE AR 833 49 E T AN —
PERHE A
FE—A~FL R 35, dedd 83 9 L4 2V APk ) B0k B 49 484 AR 833 VAR
B FihEdast 2k 833 69344530 834, HP . B ANdRdb ¥k 833 LA R RS 834 T
SRR, RT ARy, g AR 833 AR B —A-ddb Ak 832, Hubdmsd i
A A FL 342 VA Bo— Ak 9T £ 611,
Bk A, RNEHRF KT, FREF—AH—MBR 341 Tk E $ A des K
833, JH P " itds/h R E) e kst B Kk 833 M kA K] addsdE T £ 611, SR EI
% Ar T he.
10 - b, FRMEAT 82 B E ) T X AEE SR 834 09 bk 822, & Tk
48 83 L4510 L A Mt K 833, RBRME L3 822 A4R BARAFN A AR P
—A AR AR 833 B, ARSARIT AR IR 833 LB B ARSI A, Wi A Bk E)
w ¥ 8 A A K 833 — IR R GG W SLA R, AT BB B U A A AR R R T e AR pE T
* 611, HEdgdiay, ZM Ik 822 FAE R B4y, Pldodl AR R B IR Y
15 fhhg A, SFH-ATA R B L A, BRI SR LEATIRE
J—F G RoP ., BRI E 17 698 Lk B 5t B os wa 174, M hk
WAL o X 8L E T A B AR 30 Fedi st ag s
FE—FFHFXF, FHESFHEELETL R —FOEHE ) —/~F 84 85, BT
W34 5T AR 30 A aG AR B ES 60 iF L4E 48 IR 62, ZF-wAE 85 W R Tifdkd
20 B&AR 30 MERA I RIEAR 62 VAR WIS AR 30 ShERAY S R A/ R AR 1R A 2K
B, VAR E AR § 47 B R E BEAT A W A/ R AR A
AORLH, WIEFAR 30 49 F AR 33 LR E 2V — A48 50 331, B8 AE 85 4G
BFaf e Eil331 A, b, Sk 85 A Il 331 T ——x3 AL, KEie T X
¥, FdAE 85 gl 331 $9EE B A WA, wA-F AL 85 4 AAE E T ad
25 FIU331 A, FHE—FEALAMHHHRIGRE. P, ST Mem A FRAE-S T
YA FddEa, ma-T R ReEAF it 85 THEAHIE i, LK, $Fai
85 VA 4z 3L 331 A T VAR BB g HEA F X AT, bk R EAR R A,
Hb, G oAt 85 T (463G E T30 331 A 494K AR 851, W 42K 4K 851
GG & LR B E ARG S 852, 1% WAL b S 852 W T B £ AE 33 45N Rl AR,
30 #E@AF$ AR 85 Bl T4 Il 331,
Bk ML, FAZIL4E 852 T UALRAEIK AR 851 ¢4 B 8 BN L E, M—F, A
IR G 58 45 0Y 4 852 ) WA AR 30 N B0 A4 — % B AT & AE KRR 851 oh R d A
B AALTY & 852 a9 2EAb 4L E 853, AR AR 85 0F, FiZ S EAE 85 by kAR
30 #45hER, L IEAR AT 853 MiRMTAE AR IL 331 M A RIL AR 30 89 A SR, JF
35 #HmiBid T e G 852, EFAL S 852 4@ it R E L 331 XA, EA LGS 852
HE) B AR 30 M-I S @ S M AE 33 e R R @R, dtwmak e 85 Bl T
#30331 A,
LR F X F, A2 G 852 a9k B £ R AR P, F 84 85 AR ANt
R 30 &9 FMEE 33 695 R WmAEAEEIL 331 /5, TR atdg R A o X BT AL
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
LI, Chaowu et al.

Application No.: To Be Assigned
(Continuation of International
Application No. PCT/CN2019/102397)

Filed: On even date herewith

For.  LOUDSPEAKER APPARATUS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Group Art Unit:  To Be Assigned
Examiner. To Be Assigned

Confirmation No.: To Be Assigned

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

Prior to the examination of the above application, please amend this

application as follows:

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

Remarks begin after the Amendments Section.
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Preliminary Amendment

Attorney Docket No.: 20608-0081US00

Application No.: Not yet assigned (Continuation of International Application No.
PCT/CN2019/102397)

Page 2 of 8

AMENDMENTS TO THE CLAIMS

Please amend the claims as indicated below. This listing of claims will

replace all prior versions and listings of claims in the application:

1. (Original) A loudspeaker 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 sleeve being made of an
elastic waterproof material;

a core housing for accommodating an earphone core, the core housing
being fixed to the first plug end and elastically abutted against the protective
sleeve; and

a circuit housing for accommodating a control circuit or a battery, the circuit
housing being fixed to the second plug end, the control circuit or the battery
driving the earphone core to vibrate, the vibration of the earphone core
generating a driving force to drive a housing panel of the core housing to vibrate,

the driving force being not parallel to a normal line of the housing panel.

2. (Original) The loudspeaker apparatus of claim 1, wherein the ear hook further
includes:

an elastic metal wire;

a wire; and

a fixed sleeve, the fixed sleeve fixing the wire on the elastic metal wire, the
protective sleeve being formed, by injection molding, on periphery of the elastic

metal wire, the wire, the fixed sleeve, the first plug end, and the second plug end.

3. (Original) The loudspeaker apparatus of claim 2, wherein

IPR2025-00842; Mojawa
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Attorney Docket No.: 20608-0081US00

Application No.: Not yet assigned (Continuation of International Application No.
PCT/CN2019/102397)

Page 3 of 8

the first plug end and the second plug end are formed, by injection molding,
at both ends of the elastic metal wire respectively,

the first plug end and the second plug end are arranged with a first wiring
channel and a second wiring channel respectively, and

the wire extends along the first wiring channel and the second wiring

channel.

4. (Original) The loudspeaker apparatus of claim 3, wherein the wire passes

through the first wiring channel and the second wiring channel.

5. (Original) The loudspeaker apparatus of claim 3, wherein

the first wiring channel includes a first wiring groove and a first wiring hole
connecting the first wiring groove and an outer end surface of the first plug end,

the wire extends along the first wiring groove and the first wiring hole and is
exposed on the outer end surface of the first plug end,

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

the wire extends along the second wiring groove and the second wiring hole

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

6. (Original) The loudspeaker apparatus of claim 2, wherein the ear hook

includes at least two fixed sleeves spaced apart along the elastic metal wire.

7. (Original) The loudspeaker apparatus of claim 1, wherein
the core housing is arranged with a first socket connecting with an outer end

surface of the core housing,
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Application No.: Not yet assigned (Continuation of International Application No.
PCT/CN2019/102397)

Page 4 of 8

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

the first socket is connected to the first plug end.

8. (Original) The loudspeaker apparatus of claim 7, wherein the first plug end
includes:
an inserting portion being at least partially inserted into the first socket and
abutting against an outer side surface of the stopping block; and
two elastic hooks being arranged on a side of the inserting portion facing
inside of the core housing, wherein:
the two elastic hooks are brought together under action of external
thrust and the stopping block, and
after passing through the stopping block, the two elastic hooks are
elastically restored to be stuck on an inner surface of the stopping block

to realize the fixation of the core housing and the first plug end.

9. (Original) The loudspeaker apparatus of claim 8, wherein

the inserting portion is partially inserted into the first socket, and

an exposed part of the inserting portion is arranged in a stepped manner to
form an annular table surface spaced apart from the outer end surface of the

core housing.

10. (Original) The loudspeaker apparatus of claim 9, wherein

the protective sleeve further extends to a side of the annular table surface
facing the outer end surface of the core housing, and

when the core housing and the first plug end are fixed, the protective sleeve

elastically abuts against the core housing to realize sealing.
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Application No.: Not yet assigned (Continuation of International Application No.
PCT/CN2019/102397)
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11-12. (Cancelled)

13. (Original) The loudspeaker apparatus of claim 1, wherein the ear hook further
includes a housing sheath integrally formed with the protective sleeve, the

housing sheath being wrapped around periphery of the circuit housing.

14. (Original) The loudspeaker apparatus of claim 1, wherein

the housing panel and the earphone core are in a transmission connection,
and

all or part of the housing panel is used to contact or abut a user's body to

conduct a sound generated by the vibration of the earphone core.

15. (Original) The loudspeaker apparatus of claim 14, wherein when a straight
line of the driving force has a positive direction pointing to outside of the
loudspeaker apparatus from the housing panel and the normal line has a positive
direction pointing to the outside of the loudspeaker apparatus, an angle between

the two lines in their positive direction is an acute angle.

16. (Original) The loudspeaker apparatus of claim 14, wherein

the earphone core includes a coil and a magnetic circuit system, and

an axis of the coil or the magnetic circuit system is not parallel to the normal
line, the axis being perpendicular to a radial plane of the coil or the magnetic

circuit system.

17. (Original) The loudspeaker apparatus of claim 14, wherein
the driving force has a component in a first quadrant or a third quadrant of

an XQY plane coordinate system, wherein
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an origin O of the XQOY plane coordinate system is on a contact surface
between the loudspeaker apparatus and a human body, an X-axis of the XOY
plane coordinate system is parallel to a coronal axis of the human body, a Y-axis
of the XOY plane coordinate system is parallel to a sagittal axis of the human
body, a positive direction of the X-axis faces outside of the human body, and a

positive direction of the Y-axis faces front of the human body.

18. (Cancelled)

19. (Original) The loudspeaker apparatus of claim 1, wherein the earphone core
further includes a magnetic circuit component generating a first magnetic field,
the magnetic circuit component including:

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

a first magnetically conductive unit; and

at least one second magnetic unit, the at least one second magnetic unit
surrounding the first magnetic unit and forming a magnetic gap with the first
magnetic unit, a magnetic field strength of the first magnetic field in the magnetic
gap being greater than a magnetic field strength of the second magnetic field in

the magnetic gap.

20. (Original) The loudspeaker apparatus of claim 19, wherein the magnetic
circuit component further includes:

a second magnetically conductive unit; and

at least one third magnetic unit being connected to the second magnetically

conductive unit and the at least one second magnetic unit.
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21. (Original) The loudspeaker apparatus of claim 20, wherein the magnetic
circuit component further includes:
at least one fourth magnetic unit being located below the magnetic gap and

connected to the first magnetic unit and the second magnetically conductive unit.

22-23. (Cancelled)

24. (Original) The loudspeaker apparatus of claim 20, wherein

the first magnetically conductive unit is connected to the upper surface of the
first magnetic unit,

the second magnetically conductive unit includes a bottom plate and a
sidewall; and

the first magnetic unit is connected to the bottom plate of the second

magnetically conductive unit.

25. (Original) The loudspeaker apparatus of claim 20, further comprising:
at least one electrically conductive unit being connected to at least one unit
of the first magnetic unit, the first magnetically conductive unit, or the second

magnetically conductive unit.
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REMARKS
By the above Amendment, Applicant cancels claims 11-12, 18, and 22-23
without prejudice or disclaimer of the subject matter thereof. No new matter has
been introduced. The entry of the amendments is respectfully requested.
Applicant submits that the present Application is in condition for
examination and respectfully requests the same. The Examiner is cordially
invited to contact Applicant’s representative at the number provided below in

order to resolve any issues promptly.

Respectfully submitted,
Metis IP LLC

Dated: December 30, 2020 By:__/Yangzhou Du/
Yangzhou Du
Registration No. 65,310
Tel.: 202.580.8894 ext. 105
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LOUDSPEAKER APPARATUS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a Continuation of International Application No.
PCT/CN2019/102397 filed on August 24, 2019, which claims priority of Chinese Patent
Application No. 201910009927 .4, filed on January 5, 2019, the entire contents of which are
incorporated herein by reference.
TECHNICAL FIELD
[0002] The present disclosure relates to a loudspeaker apparatus, and in particular, to a
loudspeaker apparatus with a waterproof function.
BACKGROUND
[0003] Generally, people can hear the sound because air transmits vibration to the
eardrum through the external ear canal, and the vibration formed by the eardrum drives the
human auditory nerve, thereby perceiving the sound. At present, earphones are widely
used in people's lives. For example, users can use earphones to play music, answer
calls, etc. Earphones have become an important item in people's daily life. Ordinary
earphones can no longer meet the normal use of users in some special scenes (e.g.,
swimming, rainy days, etc.). Thus, earphones with waterproof function and better sound
quality are more popular with consumers. Therefore, it may be necessary to provide a
loudspeaker apparatus with waterproof function and easy to produce and assemble.
SUMMARY
[0004] The embodiments of the present disclosure provide a loudspeaker apparatus.
The loudspeaker apparatus may include an ear hook, a core housing, and a circuit
housing. The ear hook may include a first plug end and a second plug end. The ear
hook may be surrounded by a protective sleeve. The protective sleeve may be made of
an elastic waterproof material. The core housing may be used for accommodating an
earphone core. The core housing may be fixed to the first plug end and elastically abutted

against the protective sleeve. The circuit housing may be used for accommodating a

1

IPR2025-00842; Mojawa
Ex. 1002 - Page 1490



Attorney Docket No. 20608-0081US00

control circuit or a battery. The circuit housing may be fixed to the second plug end. The
control circuit or the battery may drive the earphone core to vibrate. The vibration of the
earphone core may generate a driving force to drive a housing panel of the core housing to
vibrate. The driving force may be not parallel to a normal line of the housing panel.

[0005] In some embodiments, the ear hook may further include an elastic metal wire, a
wire, and a fixed sleeve. The fixed sleeve may fix the wire on the elastic metal wire. The
protective sleeve may be formed, by injection molding, on periphery of the elastic metal
wire, the wire, the fixed sleeve, the first plug end, and the second plug end.

[0006] In some embodiments, the first plug end and the second plug end may be formed,
by injection molding, at both ends of the elastic metal wire respectively. The first plug end
and the second plug end may be arranged with a first wiring channel and a second wiring
channel respectively. The wire may extend along the first wiring channel and the second
wiring channel.

[0007] In some embodiments, the wire may pass through the first wiring channel and the
second wiring channel.

[0008] In some embodiments, the first wiring channel may include a first wiring groove and
a first wiring hole connecting the first wiring groove and an outer end surface of the first
plug end. The wire may extend along the first wiring groove and the first wiring hole and
be exposed on the outer end surface of the first plug end. The second wiring channel
may include a second wiring groove and a second wiring hole connecting the second
wiring groove and the outer end surface of the first plug end. The wire may extend along
the second wiring groove and the second wiring hole and be exposed on the outer end
surface of the second plug end.

[0009] In some embodiments, the ear hook may include at least two fixed sleeves spaced
apart along the elastic metal wire.

[0010] In some embodiments, the core housing may be arranged with a first socket

connecting with an outer end surface of the core housing. A stopping block may be

2
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arranged on an inner sidewall of the first socket. The first socket may be connected to the
first plug end.

[0011] In some embodiments, the first plug end may include an inserting portion and two
elastic hooks.

[0012] In some embodiments, the inserting portion may be at least partially inserted into
the first socket and abut against an outer side surface of the stopping block. The two
elastic hooks may be arranged on a side of the inserting portion facing inside of the core
housing. The two elastic hooks may be brought together under action of external thrust
and the stopping block. After passing through the stopping block, the two elastic hooks
may be elastically restored to be stuck on an inner surface of the stopping block to realize
the fixation of the core housing and the first plug end.

[0013] In some embodiments, the inserting portion may be partially inserted into the first
socket. An exposed part of the inserting portion may be arranged in a stepped manner to
form an annular table surface spaced apart from the outer end surface of the core housing.
[0014] In some embodiments, the protective sleeve may further extend to a side of the
annular table surface facing the outer end surface of the core housing. VWhen the core
housing and the first plug end are fixed, the protective sleeve may elastically abut against
the core housing to realize sealing.

[0015] In some embodiments, the loudspeaker apparatus may further include a fastener.
The circuit housing may be arranged with a second socket and the second plug end may
be at least partially inserted into the second socket and connected to the second socket by
the fastener.

[0016] In some embodiments, the second plug end may be arranged with a slot
perpendicular to an inserting direction of the second socket. A through hole
corresponding to a position of the slot may be arranged on a first sidewall of the circuit
housing. The fastener may include two parallel pins and a connecting portion for

connecting the pins. The pins may be inserted into the slot from outside of the circuit
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housing through the through hole to realize the plug and fixation of the circuit housing and
the second plug end.

[0017] In some embodiments, the ear hook may further include a housing sheath
integrally formed with the protective sleeve. The housing sheath may be wrapped around
periphery of the circuit housing.

[0018] In some embodiments, the housing panel and the earphone core may be in a
transmission connection. All or part of the housing panel may be used to contact or abut
a user's body to conduct a sound generated by the vibration of the earphone core.

[0019] In some embodiments, when a straight line of the driving force has a positive
direction pointing to outside of the loudspeaker apparatus from the housing panel and the
normal line has a positive direction pointing to the outside of the loudspeaker apparatus, an
angle between the two lines in their positive direction may be an acute angle.

[0020] In some embodiments, the earphone core may include a coil and a magnetic circuit
system. An axis of the coil or the magnetic circuit system may be not parallel to the
normal line. The axis may be perpendicular to a radial plane of the coil or the magnetic
circuit system.

[0021] In some embodiments, the driving force may have a component in a first quadrant
or a third quadrant of an XOY plane coordinate system. An origin O of the XOY plane
coordinate system may be on a contact surface between the loudspeaker apparatus and a
human body. An X-axis of the XQOY plane coordinate system may be parallel to a coronal
axis of the human body. A Y-axis of the XOY plane coordinate system may be parallel to a
sagittal axis of the human body. A positive direction of the X-axis may face outside of the
human body. A positive direction of the Y-axis may face front of the human body.

[0022] In some embodiments, a region of the housing panel used to contact or abut the
user's body may include a flat surface or a quasi-flat surface.

[0023] In some embodiments, the earphone core may further include a magnetic circuit

component generating a first magnetic field. The magnetic circuit component may include
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a first magnetic unit configured to generate a second magnetic field, a first magnetically
conductive unit, and at least one second magnetic unit. The at least one second magnetic
unit may surround the first magnetic unit and form a magnetic gap with the first magnetic
unit. A magnetic field strength of the first magnetic field in the magnetic gap may be greater
than a magnetic field strength of the second magnetic field in the magnetic gap.

[0024] In some embodiments, the magnetic circuit component may further include a
second magnetically conductive unit and at least one third magnetic unit being connected
to the second magnetically conductive unit and the at least one second magnetic unit.
[0025] In some embodiments, the magnetic circuit component may further include at least
one fourth magnetic unit being located below the magnetic gap and connected to the first
magnetic unit and the second magnetically conductive unit.

[0026] In some embodiments, the magnetic circuit component may further include at least
one fifth magnetic unit being connected to an upper surface of the first magnetically
conductive unit.

[0027] In some embodiments, the magnetic circuit component may further include a third
magnetically conductive unit being connected to an upper surface of the fifth magnetic unit.
The third magnetically conductive unit may be configured to suppress a leakage of a field
strength of the first magnetic field.

[0028] In some embodiments, the first magnetically conductive unit may be connected to
the upper surface of the first magnetic unit. The second magnetically conductive unit may
include a bottom plate and a sidewall. The first magnetic unit may be connected to the
bottom plate of the second magnetically conductive unit.

[0029] In some embodiments, the magnetic circuit component may further include at least
one electrically conductive unit connected to the first magnetic unit, the first magnetically
conductive unit, and/or the second magnetically conductive unit.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0030] The present disclosure is further described in terms of exemplary embodiments.
These exemplary embodiments are described in detail with reference to the drawings.
These embodiments are non-limiting exemplary embodiments, in which like reference
numerals represent similar structures, and wherein:

[0031] FIG. 1 is a flowchart illustrating an exemplary process for generating auditory
sense through a loudspeaker apparatus according to some embodiments of the present
disclosure;

[0032] FIG. 2 is an exploded structural diagram of an MP3 player according to some
embodiments of the present disclosure;

[0033] FIG. 3 is a partial structural diagram of an ear hook of an MP3 player according to
some embodiments of the present disclosure;

[0034] FIG. 4 is a partial enlarged view of part A in FIG.3;

[0035] FIG. 5 is a partial sectional view of an MP3 player according to some embodiments
of the present disclosure;

[0036] FIG. 6 is a partial enlarged view of part B in FIG.5;

[0037] FIG. 7 is a partial structural diagram of a core housing according to some
embodiments of the present disclosure;

[0038] FIG. 8 is a partial enlarged view of part D in FIG. 7;

[0039] FIG. 9 is a partial sectional view of a core housing according to some embodiments
of the present disclosure;

[0040] FIG. 10 is a structural diagram and an application scenario of a bone conductive
loudspeaker apparatus according to some embodiments of the present disclosure;

[0041] FIG. 11 is a schematic diagram illustrating a direction of an included angle
according to some embodiments of the present disclosure;

[0042] FIG. 12 is a structural diagram of a bone conductive loudspeaker apparatus acting

on human skin and bones according to the present disclosure;

IPR2025-00842; Mojawa
Ex. 1002 - Page 1495



Attorney Docket No. 20608-0081US00

[0043] FIG. 13 is a diagram illustrating an angle-relative displacement relationship of a
bone conductive loudspeaker apparatus according to some embodiments of the present
disclosure;
[0044] FIG. 14 is a schematic diagram illustrating frequency response curves of a bone
conductive loudspeaker apparatus in a low-frequency part correspond to different angles 6
according to some embodiments in the present disclosure;
[0045] FIG. 15 is a longitudinal section view illustrating a bone conductive loudspeaker
apparatus according to some embodiments of the present disclosure;
[0046] FIG. 16 is a longitudinal sectional view illustrating a magnetic circuit component
2100 according to some embodiments of the present disclosure;
[0047] FIG. 17 is a longitudinal sectional view illustrating a magnetic circuit component
2600 according to some embodiments of the present disclosure;
[0048] FIG. 18 is a longitudinal sectional view illustrating a magnetic circuit component
2700 according to some embodiments of the present disclosure;
[0049] FIG. 19 is a longitudinal sectional view illustrating a magnetic circuit component
2900 according to some embodiments of the present disclosure;
[0050] FIG. 20 is a longitudinal sectional view illustrating a magnetic circuit component
3000 according to some embodiments of the present disclosure;
[0051] FIG. 21 is a longitudinal sectional schematic diagram illustrating a magnetic circuit
component 3100 according to some embodiments of the present disclosure; and
[0052] FIG. 22 is a schematic diagram illustrating transmitting a sound through air
conduction according to some embodiments of the present disclosure.

DETAILED DESCRIPTION
[0053] In the following detailed description, numerous specific details are set forth by way
of examples in order to provide a thorough understanding of the relevant disclosure.
Obviously, drawings described below are only some examples or embodiments of the

present disclosure. Those skilled in the art, without further creative efforts, may apply the
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present disclosure to other similar scenarios according to these drawings. It should be
understood that the purposes of these illustrated embodiments are only provided to those
skilled in the art to practice the application, and not intended to limit the scope of the
present disclosure. Unless obviously obtained from the context or the context illustrates

otherwise, the same numeral in the drawings refers to the same structure or operation.

” o ”

[0054] As used in the disclosure and the appended claims, the singular forms “a,” “an,
and “the” may include plural referents unless the content clearly dictates otherwise. In
general, the terms “comprise” and “include” merely prompt to include steps and elements
that have been clearly identified, and these steps and elements do not constitute an
exclusive listing. The methods or devices may also include other steps or elements. The
term “based on” is “based at least in part on.” The term “one embodiment” means “at
least one embodiment;” the term “another embodiment” means “at least one other
embodiment.” Related definitions of other terms will be given in the description below. In
the following, without loss of generality, the description of "player", "loud speaking
component", "loudspeaker device" or "loudspeaker component" may be used when
describing a related technology of sound conduction in the present disclosure. This
description is only a form of sound conduction application. For those skilled in the art,
"player", "playing device", "loud speaking component", "loudspeaker device" or "hearing
aid" may also be replaced with other similar words. In fact, various implementations in the
present disclosure may be easily applied to other non-speaker component hearing devices.
For example, for those skilled in the art, after understanding the basic principle of the loud
speaking component, it may be possible to make various modifications and changes in the
form and details of the specific methods and operations of implementing the loud speaking
component without departing from the principles. In particular, an environmental sound
collection and processing function may be added to the loud speaking component to

implement the function of a hearing aid. For example, in the case of using a bone

conduction loud speaking component, adding a microphone that may pick up the sound of
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a user/wearer's surrounding environment, processing the sound using a certain algorithm
and transmit the processed sound (or generated electrical signal) to a loud speaking
component of eyeglasses. That is, the bone conduction loud speaking component may
be modified to include the function of collecting the environmental sound, and after a
certain signal processing, the sound may be transmitted to the user/wearer via the bone
conduction loud speaking component, thereby implementing the function of the bone
conductive hearing aid. As an example, the algorithm mentioned herein may include
noise cancellation, automatic gain control, acoustic feedback suppression, wide dynamic
range compression, active environment recognition, active noise reduction, directional
processing, tinnitus processing, multi-channel wide dynamic range compression, active
howling suppression, volume control, or the like, or any combination thereof.

[00565] FIG.1 is a flowchart illustrating an exemplary process for generating auditory sense
through a loudspeaker apparatus according to some embodiments of the present
disclosure. The loudspeaker apparatus may transfer sound to an auditory system through
bone conduction or air conduction by a built-in loudspeaker, thereby generating an auditory
sense. As shown in FIG.1, the process for generating the auditory sense through the
loudspeaker apparatus may include operations 101-104.

[0056] 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 to a video file or an audio file with a specific data format. The sound
information may refer to data or files that may be converted to be sound through specific
approaches. In some embodiments, the signal containing the sound information may be
obtained from a storage unit of a loudspeaker apparatus itself. In some embodiments, the
signal containing the sound information may be obtained from an information generation
system, a storage system, or a delivery system other than the loudspeaker apparatus.

The signal containing the sound information may be not limited to an electrical signal, and

may also include other forms of signals other than the electrical signal, such as an optical
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signal, a magnetic signal, and a mechanical signal, or the like. In principle, as long as the
signal includes information that may be used to generate sounds by loudspeaker
apparatus, the signal may be processed as the sound signal. In some embodiments, the
sound signal may not be limited to one signal source, and it may come from a plurality of
signal sources. The plurality of signal sources may be independent of or dependent on
each other. In some embodiments, manners of generating or transmitting the sound
signal may be wired or wireless and may be real-time or time-delayed. For example, the
loudspeaker apparatus may receive an electrical signal containing sound information via a
wired or wireless connection or may obtain data directly from a storage medium and
generate a sound signal. Taking bone conduction technology as an example, components
with sound collection function may be added to a bone conductive loudspeaker. The bone
conductive loudspeaker may pick up sound from ambient environment and convert
mechanical vibration of the sound into an electrical signal. Further, the electrical signal
may be processed through an amplifier to meet special requirements. The wired
connection may be realized by using including but not limited to metal cables, optical
cables, or hybrid cables of metal and optical, such as coaxial cables, communication
cables, flexible cables, spiral cables, non-metal sheathed cables, metal sheathed cables,
multi-core cables, twisted pair cables, ribbon cables, shielded cables, telecommunications
cables, double-stranded cables, parallel twin-core wires, and twisted pairs. Examples
described above are only used for illustration purposes. The wired connection may also
be realized by using other types of transmission carriers, such as transmission carriers for
electrical or optical signal.

[0057] The storage device or storage unit mentioned herein may include a direct attached
storage, a network attached storage, a storage area network, and other storage systems.
The storage device may include but is not limited to common types of storage devices such
as a solid-state storage device (a solid-state drive, a solid-state hybrid hard drive, etc.), a

mechanical hard drive, a USB flash drive, a memory stick, a storage card (e.g., CF, SD,
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etc.), and other drives (e.g., CD, DVD, HD DVD, Blu-ray, etc.), a random access memory
(RAM), a read-only memory (ROM), etc. The RAM may include but is not limited to a
decimal counter, a selection tube, a delay line memory, a Williams tube, a dynamic random
access memory (DRAM), a static random access memory (SRAM), a thyristor random
access memory (T-RAM), a zero capacitive random access memory (Z-RAM), etc. The
ROM may include but is not limited to a magnetic bubble memory, a magnetic button line
memory, a thin film memory, a magnetic plating line memory, a magnetic core memory, a
drum memory, an optical disk driver, a hard disk, a magnetic tape, an early non-volatile
memory(NVRAM), a phase change memory, a magneto-resistive random access memory;,
a ferroelectric random access memory, a non-volatile SRAM, a flash memory, an
electronically erasable rewritable read-only memory, an erasable programmable read-only
memory, a programmable read-only memory, a shielded heap read memory, a floating
connection gate random access memory, a nano random access memory, a racetrack
memory, a variable resistance memory, a programmable metallization unit, etc. The
storage device/storage unit mentioned above are only used for illustration purposes. The
storage medium used in the storage device/storage is not limited.

[0058] In 102, the loudspeaker apparatus may convert the signal containing sound
information into vibrations to generate a sound. The loudspeaker apparatus may use a
specific transducer to convert the signal into mechanical vibrations accompanying with
energy conversion. The conversion process may include multiple types of energy
coexistence and conversion. For example, the electrical signal may be directly converted
into mechanical vibrations by the transducers to generate a sound. As another example,
the sound information may be included in an optical signal, which may be converted into
mechanical vibrations by a specific transducer. Other types of energy that may be
coexisted and converted when the transducer works may include thermal energy, magnetic
field energy, or the like. In some embodiments, an energy conversion manner of the

transducer may include but is not limited to, a moving coil type, an electrostatic type, a

11

IPR2025-00842; Mojawa
Ex. 1002 - Page 1500



Attorney Docket No. 20608-0081US00

piezoelectric type, a moving iron type, a pneumatic type, an electromagnetic type, or the
like. Afrequency response range and sound quality of the loudspeaker apparatus may be
affected by the energy conversion manner and a property of each physical component of
the transducer. For example, in a transducer with the moving coil type, a wound
cylindrical coil is connected to a vibration plate, the coil driven by a signal current drives the
vibration plate to vibrate in the magnetic field, and generate a sound. Factors, such as
material expansion and contraction, folds deformation, size, shape, and fixed manner of
the vibration plate, the magnetic density of the permanent magnet, etc., may have a large
impact on the sound quality of the loudspeaker apparatus.

[0059] The term "sound quality" used herein may indicate the quality of sound, which
refers to an audio fidelity after post-processing, transmission, or the like. In an audio
device, the sound quality may include audio intensity and magnitude, audio frequency;,
audio overtone, or harmonic components, or the like. When the sound quality is
evaluated, measuring manner and the evaluation criteria for objectively evaluating the
sound quality may be used, other manners that combine different elements of sound and
subjective feelings for evaluating various properties of the sound quality may also be used.
Thus, the sound quality may be affected during the processes of generating the sound,
transmitting the sound, and receiving the sound.

[0060] In 103, the sound is delivered by a delivery system. In some embodiments, the
delivery system refers to a substance that can deliver vibration signals containing sound
information, such as the skull, bony labyrinth, inner ear lymph, and spiral organs of humans
or/and animals with auditory systems. As another example, the delivery system also
refers to a medium that may transmit sound (e.g., air and liquid). To illustrate the process
of transmitting sound information by the delivery system, a bone conductive loudspeaker
may be taken as an example. The bone conductive loudspeaker may directly transmit
sound waves (vibration signals) converted from electrical signals to an auditory center

through bones. In addition, the sound waves may be transmitted to the auditory center
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through air conduction. For the content of air conduction, please refer to the description
elsewhere in the specification.

[0061] In 104, the sound information is transferred to a sensing terminal. Specifically, the
sound information is transmitted to the sensing terminal through the delivery system. Ina
working scenario, the loudspeaker apparatus picks up or generates a signal containing
sound information, converts the sound information into a sound vibration by the transducer.
The loudspeaker apparatus transmits the sound to the sensing terminal through the
delivery system, and finally a user can hear the sound. Generally, the subject of the
sensing terminal, the auditory system, the sensory organ, etc. described above may be a
human or an animal with an auditory system. It should be noted that the following
description of the loudspeaker apparatus used by a human does not constitute a restriction
on the use scene of the loudspeaker apparatus, and similar descriptions may also be
applied to other animals.

[0062] The above description of the process of the loudspeaker apparatus is only a
specific example and should not be regarded as the only feasible implementation.
Obviously, for persons having ordinary skills in the art, after understanding the basic
principle of the loudspeaker apparatus, various modifications and changes may be made in
the form and details to the specific ways and steps of implementing the loudspeaker
apparatus without departing from the principle. However, those modifications and
changes are still within the scope of the present disclosure. For example, between
acquiring a signal containing sound information in operation 101 and generating sound in
operation 102, a signal correction or enhancement step may be additionally added, which
may enhance or modify the signal acquired in operation 101 according to a specific
algorithm or parameter. Furthermore, between generating sound in operation 102 and
transmitting sound in operation 103, an enhancement or a correction step of the vibration

may be additionally added.
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[0063] The loudspeaker apparatus in the specification of the present disclosure may
include, but is not limited to, an earphone, an MP3 player, and a hearing aid. In the
following specific embodiments of the present disclosure, an MP3 player is taken as an
example to describe the loudspeaker apparatus in detail. FIG. 2 is an exploded structural
diagram of an MP3 player according to some embodiments of the present disclosure.

FIG. 3 is a partial structural diagram of an ear hook in an MP3 player according to some
embodiments of the present disclosure. FIG. 4 is an enlarged view of part Ain FIG. 3.

As shown in FIG. 1, in some embodiments, an MP3 player may include an ear hook 10, a
core housing 20, a circuit housing 30, a rear hook 40, an earphone core 50, a control circuit
60, and a battery 70. The core housing 20 and the circuit housing 30 are arranged at two
ends of the ear hook 10 respectively, and the rear hook 40 is further arranged at an end of
the circuit housing 30 away from the ear hook 10. The number of the core housings 20 is
two, which are used to accommodate two earphone cores 50 respectively. The number of
the circuit housings 30 is also two, which are used to accommodate the control circuit 60
and the battery 70 respectively. The two ends of the rear hook 40 are connected to the
corresponding circuit housings 30 respectively. The ear hook 10 refers to a structure
surrounding and supporting a user's ear when the user wears a bone conductive MP3
player, and then suspending and fixing the core housing 20 and the earphone core 50 at a
predetermined position of the user's ear.

[0064] Combining FIG. 2, FIG. 3, and FIG. 4, in some embodiments, the ear hook 10 may
include an elastic metal wire 11, a wire 12, a fixed sleeve 13, a plug end 14, and a plug end
15. The plug end 14 and the plug end 15 may be arranged at both ends of the elastic
metal wire 11.  In some embodiments, the ear hook 10 may further include a protective
sleeve 16 and a housing sheath 17 integrally formed with the protective sleeve 16. The
elastic metal wire 11 is mainly used to keep the ear hook 10 in a shape that matches the
user's ear. The elastic metal wire 11 has a certain elasticity, so as to generate a certain

elastic deformation according to the user's ear shape and head shape to adapt to users
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with different ear shapes and head shapes. In some embodiments, the elastic metal wire
11 may be made of a memory alloy, which has good deformation recovery ability. Thus,
even if the ear hook 10 is deformed by an external force, it may still be restored to its
original shape when the external force is removed, and continue to be used by users,
thereby extending the life of the MP3 player. In other embodiments, the elastic metal wire
11 may also be made of a non-memory alloy. The wire 12 may be used for electrical
connection with the earphone core 50, the control circuit 60, the battery 70, etc. for power
supply and data transmission for the operation of the earphone core 50.

[0065] The fixed sleeve 13 may be used to fix the wire 12 on the elastic metal wire 11. In
this embodiment, there are at least two fixed sleeves 13. The at least two fixed sleeves
13 may be spaced apart along the elastic metal wire 11 and the wire 12, and arranged on
the outer periphery of the wire 12 and the elastic metal wire 11 by wrapping to fix the wire
12 on the elastic metal wire 11.

[0066] In some embodiments, the plug end 14 and the plug end 15 may be made of hard
materials, such as plastic. In some embodiments, the plug end 14 and the plug end 15
may be formed respectively on both ends of the elastic metal wire 11 by injection molding.
In some embodiments, the plug end 14 and the plug end 15 may be formed by injection
molding separately. Connection holes to connect with the end of the elastic metal wire 11
are respectively reserved during the injection molding of the plug end 14 and the plug end
15. After the injection molding is completed, the plug end 14 and the plug end 15 may be
inserted into the corresponding ends of the elastic metal wire 11 respectively by the
connection holes or fixed by bonding.

[0067] It should be noted that, in this embodiment, the plug end 14 and the plug end 15
may not 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 molded, the wire 12 located at both ends of the elastic metal wire

11 may be fixed to be far away from the position of the plug end 14 and the plug end 15.
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Further, a first wiring channel 141 and a second wiring channel 151 may be arranged
respectively on the plug 14 and the plug end 15 to extend the wire 12 along the first wiring
channel 141 and the second wiring channel 151 after the injection molding. Specifically,
the wire 12 may be threaded into the first wiring channel 141 and the second wiring
channel 151 in a threading way after the first wiring channel 141 and the second wiring
channel 151 are formed. In some embodiments, the plug end 14 and the plug end 15
may be directly injection molded on the periphery of the wire 12 according to actual
conditions, which is not specifically limited herein.

[0068] In some embodiments, the first wiring channel 141 may include a first wiring groove
1411 and a first wiring hole 1412 connecting with the first wiring groove 1411. The first
wiring groove 1411 may be connected with the sidewall of the plug end 14. One end of
the first wiring hole 1412 may be connected with one 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 extend along the first wiring
groove 1411 and the first wiring hole 1412 and be exposed on the outer end surface of the
plug end 14 to further connect with other structures.

[0069] In some embodiments, the second wiring channel 151 may include a second wiring
groove 1511 and a second wiring hole 1512 connecting with the second wiring groove
1511. The second wiring groove 1511 may be connected 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 1511, and another end of the second wiring hole 1512 may be connected
with the outer end surface of the plug end 15. The wire 12 at the plug end 15 may extend
along the second wiring groove 1511 and the second wiring hole 1512 and be exposed on
the outer end surface of the plug end 15 to further connect to other structures.

[0070] In some embodiments, the outer end surface of the plug end 14 refers to the

surface of the end of the plug end 14 away from the plug end 15. The outer end surface
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of the plug end 15 refers to the surface of the end of the plug end 15 away from the plug
end 14.

[0071] In some embodiments, the protective sleeve 16 may be injection molded around
periphery of the elastic metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and
the plug end 15. Thus, the protective sleeve 16 may be fixedly connected 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 to form the protective sleeve 16 separately by injection
molding and then further wrap protective sleeve 16 around the periphery of the elastic
metal wire 11, the plug end 14, and the plug end 15. It may simplify the manufacturing
and assembly processes and make the fixation of the protective sleeve 16 more reliable
and stable.

[0072] In some embodiments, when the protective sleeve 16 is formed, a housing sheath
17 disposed on the side close to the plug end 15 may be integrally formed with the
protective sleeve 16. In some embodiments, the housing sheath 17 may be integrally
formed with the protective sleeve 16 to form a whole structure. The circuit housing 30
may be connected to one end of the ear hook 10 by being fixedly connected to the plug
end 15. The housing sheath 17 may be further wrapped around the periphery of the
circuit housing 30 in a sleeved manner.

[0073] Specifically, when manufacturing the ear hook 10 of the MP3 player, the following
steps may be implemented.

[0074] Step S101, the fixed sleeve 13 may be used to fix the wire 12 on the elastic metal
wire 1. An injection position is reserved at both ends of the elastic metal wire 11.
Specifically, the elastic metal wire 11 and the wire 12 may be placed side by side in a
preset way, and then the fixed sleeve 13 is further sleeved around the wire 12 and the
elastic metal wire 11, so as to fix the wire 12 on the elastic metal wire 11.  Since the two
ends of the elastic metal wire 11 still need the injection molded plug end 14 and the plug

end 15, the two ends of the elastic metal wire 11 may not be completely wrapped by the
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fixed sleeve 13. A corresponding injection position needs to be reserved for injection
molding of the plug end 14 and the plug end 15.

[0075] 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 channel 141 and the second wiring channel 151 are arranged on the plug end 14
and the plug end 15, respectively.

[0076] Step S103, the wire 12 may be arranged to extend along the first wiring channel
141 and the second wiring channel 151.  Specifically, after the forming of the plug end 14
and the plug end 15 is completed, the two ends of the wire 12 may be further threaded into
the first wiring channel 141 and the second wiring channel 151 manually or by a machine.
The part of the wire 12 located between the first wiring channel 141 and the second wiring
channel 151 may be fixed on the elastic metal wire 11 by the fixed sleeve 13.

[0077] Step S104, the protective sleeve 16 may be formed by injection molding on the
periphery of the elastic metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and
the plug end 15.

[0078] In some embodiments, when step S104 is performed, the housing sheath 17 may
be integrally formed with the protective sleeve 16 on the periphery of the plug end 15 by
injection molding.

[0079] In some embodiments, it should be noted that the wire 12 may not be arranged
when the fixed sleeve 13 is installed. The wire 12 may be further arranged after the plug
end 14 and the plug end 15 are injection molded. The specific steps are as follows.
[0080] Step S201, the fixed sleeve 13 may be sleeved on the elastic metal wire 11. The
injection molding positions may be reserved at both ends of the elastic metal wire 11.
[0081] Step S202, 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 channel 141 and the second wiring channel 151 may be arranged on the plug end

14 and the plug end 15, respectively.
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[0082] Step S203, the wire 12 may be threaded inside the fixed sleeve 13, so as to use
the fixed sleeve 13 to fix the wire 12 on the elastic metal wire 11. Further, the wire 12 may
be arranged to extend along the first wiring channel 141 and the second wiring channel
151.

[0083] It should be noted that, in this way, interference of the wire 12 may be avoided
during injection molding of the plug end 14 and the plug end 15, so as to facilitate the
smooth progress of molding.

[0084] It should be noted that the structure, function, and formation of the elastic metal
wire 11, the wire 12, the fixed sleeve 13, the plug end 14, the plug end 15, and the
protective sleeve 16 involved in the embodiment set forth above are the same as those in
the foregoing embodiment, and for related details, please refer to the foregoing
embodiment, which are not repeated herein.

[0085] In some embodiments, the core housing 20 may be used to accommodate the
earphone core 50 and may be plugged and fixed with the plug end 14. The number of the
earphone cores 50 and the core housings 20 are both two, corresponding to the left ear
and the right ear of the user, respectively.

[0086] In some embodiments, the core housing 20 and the plug end 14 may be connected
by plugging, clamping, etc., so as to fix the core housing 20 and the ear hook 10 together.
That is, in this embodiment, the ear hook 10 and the core housing 20 may be formed
separately first, and then be assembled together, instead of directly forming the two
together.

[0087] In this way, the ear hook 10 and the core housing 20 may be molded separately
with corresponding molds instead of using the same larger-sized mold to form the two
integrally, which may reduce the size of the mold and the difficulty of mold process. In
addition, since the ear hook 10 and the core housing 20 are processed by different molds,
when the shape or structure of the ear hook 10 or the core housing 20 needs to be

adjusted in the manufacturing process, it is sufficient to adjust the mold corresponding to
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the structure instead of adjusting the mold of another structure, so as to reduce the cost of
production. In other embodiments, the ear hook 10 and the core housing 20 may be
integrally formed according to the situation.

[0088] In some embodiments, the core housing 20 may be arranged with a socket 22
connecting with the outer end surface 21 of the core housing 20. The outer end surface
21 of the core housing 20 refers to the end surface of the core housing 20 facing the ear
hook 10. The socket 22 provides an accommodating space for the plug end 14 of the ear
hook 10 to be inserted into the core housing 20, so as to further realize the plug and
fixation between the plug end 14 and the core housing 20.

[0089] FIG. 5 is a partial sectional view of an MP3 player according to some embodiments
of the present disclosure. FIG. 6 is a partial enlarged view of part B in FIG. 5.

[0090] Combining FIG. 2, FIG. 5, and FIG. 6, in some embodiments, the plug end 14 may
include an inserting portion 142 and two elastic hooks 143. Specifically, the inserting
portion 142 may be at least partially inserted into the socket 22 and abut against the outer
side surface 231 of a stopping block 23. The shape of the outer sidewall of the inserting
portion 142 matches the shape of the inner sidewall of the socket 22, so that the outer
sidewall of the inserting portion 142 may abut against the inner sidewall of the socket 22
when the inserting portion 142 is at least partially inserted into the socket 22.

[0091] The outer side surface 231 of the stopping block 23 refers to a side of the stopping
block 23 facing the ear hook 10. The inserting portion 142 may further include an end
surface 1421 facing the core housing 20. The end surface 1421 may match the outer side
surface 231 of the stopping block 23, so that the end surface 1421 of the inserting portion
142 may abut against the outer side surface 231 of the stopping block 23 when the
inserting portion 142 is at least partially inserted into the socket 22.

[0092] In some embodiments, the two elastic hooks 143 may be arranged side by side
and spaced apart symmetrically on the side of the inserting portion 142 facing the inside of

the core housing 20 along the direction of insertion. The two elastic hooks 143 may be
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brought together under action of external thrust and the stopping block 23. After passing
through the stopping block 23, the two elastic hooks 143 may be elastically restored to be
stuck on an inner surface of the stopping block 23 to realize the fixation of the core housing
20 and the plug end 14. Each elastic hook 143 may include a beam portion 1431 and a
hook portion 1432. The beam portion 1431 may be connected to the side of the inserting
portion 142 facing 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 to the
inserted direction. Each hook portion 1432 may be arranged with a side parallel to the
inserted direction and a transitional slope 14321 away from the inserting portion 142.
[0093] In some embodiments, after the core housing 20 and the plug end 14 are plugged
and fixed, the inserting portion 142 may be partially inserted into the socket 22. The
exposed portion of the inserting portion 142 may be arranged in a stepped manner, so as
to form an annular table surfaces 1422 spaced apart from the outer end surface 21 of the
core housing 20. The exposed portion of the inserting portion 142 refers to the portion of
the inserting portion 142 exposed to the core housing 20. Specifically, the exposed
portion of the inserting portion 142 refers to the portion exposed to the core housing 20 and
close to the outer end surface of the core housing 20.

[0094] In some embodiments, the annular table surface 1422 may be arranged opposite
to the outer end surface 21 of the core housing 20. The spacing between the two may
refer to the spacing along the direction of insertion and the spacing perpendicular to the
direction of insertion.

[0095] In some embodiments, the protective sleeve 16 may extend to the side of the
annular table surface 1422 facing the outer end surface 21 of the core housing 20. When
the socket 22 and the plug end 14 of the core housing 20 is plugged and fixed, the
protective sleeve 16 may be at least partially filled in the space between the annular table
surface 1422 and the outer end surface 21 of the core housing 20, and elastically abut

against the core housing 20. Thus, it is difficult for external liquid to enter the inside of the
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core housing 20 from the junction between the plug end 14 and the core housing 20,
thereby realizing the sealing between the plug end 14 and the socket 22, protecting the
earphone core 50, etc. inside the core housing 20, and improving the waterproof effect of
the bone conductive MP3 player.

[0096] Specifically, in some embodiments, the protective sleeve 16 forms an annular
abutting surface 161 on the outer end surface 21 of the annular table surface 1422 facing
the outer end surface of the core housing 20. The annular abutting surface 161 may be
the end surface of the protective sleeve 16 facing the core housing 20.

[0097] In some embodiments, the protective sleeve 16 may further include an annular
boss 162 locating inside the annular abutting surface 161 and protruding from the annular
abutting surface 161. Specifically, the annular boss 162 may be formed on the side of the
annular abutting surface 161 facing the plug end 14, and be protrudingly arranged toward
the core housing 20 relative to the annular abutting surface 161. Further, the annular
boss 162 may also be directly formed on the periphery of the annular table surface 1422
and cover the annular table surface 1422.

[0098] In some embodiments, the core housing 20 may include a connecting slope 24 for
connecting the outer end surface 21 of the core housing 20 and the inner sidewall of the
socket 22. The connecting slope 24 may be the transitional surface between the outer
end surface 21 of the core housing 20 and the inner sidewall of the socket 22. The
connecting slope 24 may be not on the same plane as the outer end surface 21 of the core
housing 20 and the inner sidewall of the socket 22. In some embodiments, the connecting
slope 24 may be a flat surface, or may also be a curved surface or other shapes according
to actual requirements, there is no specific limitation herein.

[0099] Specifically, when the core housing 20 and the plug end 14 are plugged and fixed,
the annular abutting surface 161 and the annular boss 162 may elastically abut against the
outer end surface of the core housing 20 and the connecting slope 24, respectively. It

should be noted that since the outer end surface 21 of the core housing 20 and the
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connecting slope 24 are not on the same plane, the elastic abutment between the
protective sleeve 16 and the core housing 20 may be not on the same plane. Thus, itis
difficult for external liquid to enter the core housing 20 from the junction of the protective
sleeve 16 and the core housing 20, and further enter the earphone core 50, so as to
improve the waterproof effect of the MP3 player, protect the inner functional structure, and
extend the lifetime of the MP3 player.

[0100] In some embodiments, the inserting portion 142 may be further formed with an
annular groove 1423 adjacent to the annular table surface 1422 on the side of the annular
table surface 1422 facing the outer end surface 21 of the core housing 20. The annular
boss 162 may be formed in the annular groove 1423.

[0101] In some embodiments, an end of the wire 12 of the ear hook 10 arranged outside
the core housing 20 may pass through the second wiring channel 151 to connect the
circuits outside the core housing 20, such as the control circuit 60, the battery 70, etc.
included in the circuit housing 30. Another end of the wire 12 may be exposed to the
outer end surface of the plug end 14 along the first wiring channel 141, and further enter
the core housing 20 through the socket 22 along with the inserting portion 142.

[0102] FIG. 7 is a partial structural diagram of the core housing according to some
embodiments of the present disclosure. FIG. 8 is a partial enlarged view of part D in FIG.
7. FIG. 9is a partial sectional view of a core housing according to some embodiments of
the present disclosure.

[0103] Combing FIG. 2, FIG. 7, FIG. 8, and FIG. 9, in some embodiments, the core
housing 20 may include a main housing 25 and a partition component 26. The partition
component 26 may be arranged inside the main housing 25 and connected to the main
housing 25, so as to divide the inner space 27 of the main housing 25 into a first
accommodating space 271 and a second accommodating space 272 on the side close to
the socket 22. In some embodiments, the main housing 25 may include a peripheral

sidewall 251 and a bottom wall 252 connected to one end surface of the peripheral sidewall
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251. The peripheral sidewall 251 and the bottom wall 252 jointly form the inner space 27
of the main housing.

[0104] The partition component 26 may be arranged on the side of the main housing 25
close to the socket 22 and include a side partition 261 and a bottom partition 262. The
side partition 261 may be arranged in a direction perpendicular to the bottom wall 252 and
both ends of the side partition 261 may be connected with the peripheral sidewall 251,
thereby separating the inner space 27 of the main housing 25. The bottom partition 262
and the bottom wall 252 may be parallel or nearly parallel and spaced apart. Further, the
bottom partition 262 and the bottom wall 252 may be connected to the peripheral side wall
251 and the side partition 261, respectively. Thus, the inner space 27 formed by the main
housing 25 may be divided into two to form the first accommodating space 271 surrounded
by the side partition 261, the bottom partition 262, the peripheral sidewall 251 away from
the socket 22, and the bottom wall 252, and the second accommodating space 272
surrounded by the bottom partition 262, the side partition 261, and the peripheral sidewall
251 close to the socket 22. The second accommodating space 272 may be smaller than
the first accommodating space 271. The partition component 26 may also divide the inner
space 27 of the main housing 25 by other arrangements, which are not specifically limited
herein.

[0105] In some embodiments, the earphone core may include a functional component 51
that may be arranged in the first accommodating space 271 and used for vibrating and
generating sound. In some embodiments, the MP3 player may further include a wire 80
connected to the functional component 51.  An end of the wire 80 may be extended from
the first accommodating space 271 to the second accommodating space 272.

[0106] In some embodiments, the side partition 261 may be arranged with a wiring groove
2611 at the top edge away from the bottom wall 252. The wiring groove 2611 may

connect the first accommodation space 271 and the second accommodation space 272.
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Further, an end of the wire 12 away from the functional component may extend into the
second accommodating space 272 through the wire groove 2611.

[0107] After the end of the wire 12 away from the circuit housing 30 entering the core
housing 20 with the inserting portion 142, the end of the wire 12 may further extend into the
second accommodating space 272 and be electrically connected to the wire 80 in the
second accommodating space 272, so that a wire path connecting the first accommodating
space 271 to an external circuit through the second accommodating space 272 may be
formed. Thus, the functional component 51 may be electrically connected to the external
circuit arranged outside the core housing 20 through the wire path.

[0108] In some embodiments, the bottom partition 262 may also be arranged with a wiring
hole 2621, which connects the socket 22 with the second accommodating space 272, so
that the wire 12 entering the core housing from the socket 22 may extend to the second
accommodating space 272 through the wiring hole 2621.

[0109] The wire 12 and the wire 80 may be coiled and arranged in the second
accommodating space 272 after being connected in the second accommodating space
272. Specifically, the wire 12 and the wire 80 may be connected together by welding.
Further, the functional component 51 may be electrically connected to the external circuit,
S0 as to provide power for the normal operation of the functional component 51 through the
external circuit or transmit data to the earphone core 50.

[0110] It should be noted that when assembling the bone conductive MP3 player, the wire
is often longer than the actual requirement to facilitate assembly. However, if the extra
wires of the earphone core 50 may not be placed reasonably, it is easy to vibrate and make
abnormal noises when the functional 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 separated from the
inner space 27 formed by the main housing 25 of the core housing 20 and used for

accommodating extra wires 12 and wires 80, so as to avoid or reduce the influence of the
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extra wires on the sound generated by the bone conductive MP3 player due to vibration,
thereby improving the sound quality.

[0111] In some embodiments, the partition component 26 may further include an inner
partition 263. The inner partition 263 may further divide the second accommodating
space 272 into two sub-accommodating spaces 2721. Specifically, the inner partition 263
may be arranged perpendicular to the bottom wall 252 of the main housing 25 and
connected to the side partition 261 and the peripheral sidewall 251 respectively, and further
extend to the wiring hole 2621, so as to divide the wiring hole 2621 into two, while dividing
the second accommodating space 272 into two sub-accommodating spaces 2721. Each
of the two wiring holes 2621 may be connected with a corresponding sub-accommodating
space 2721 respectively.

[0112] In this embodiment, there are two wires 12 and two wires 80. The two wires 12
may extend into respective sub-accommodating spaces 2721 along the corresponding
wiring holes 2621 respectively. The two wires 80 may enter the second accommodating
space 272 through the wiring groove 2611 together, separate after entering the second
accommodating space 272, be welded with the corresponding wires 12 in the
corresponding sub-accommodating spaces 2721 respectively, and further be coiled and
arranged in the corresponding sub-accommodating space 2721.

[0113] In some embodiments, the second accommodating space 272 may be further filled
with sealant. In this way, the wire 12 and the wire 80 included in the second
accommodating space 272 may be further fixed, which may reduce the adverse effect on
the sound quality caused by the vibration of the wire, improve the sound quality of the bone
conductive MP3 player, and protect the welding point between the wire 12 and the wire 80.
In addition, the purpose of waterproof and dustproof may also be achieved by sealing the
second accommodating space 272.

[0114] Referring to FIG. 2 and FIG. 3, in some embodiments, the circuit housing 30 and
the plug end 15 may be plugged and fixed, so that the circuit housing 30 may be fixed to
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the end of the ear hook 10 away from the core housing 20. When worn by the user, the
circuit housing 30 including the battery 70 and the circuit housing 30 including the control
circuit 60 may correspond to the left and right side of the user, respectively. The way of
plug and connection of the circuit housing 30 and the control circuit 60 may be different
from the corresponding plug end 15.

[0115] Specifically, the circuit housing 30 may be connected to the plug end 15 through
plug and connection, snap connection, or 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, instead of directly forming the two together.

[0116] 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 to form
the two integrally, which may reduce the size of the molding mold and the difficulty of mold
process. In addition, since the ear hook 10 and the circuit housing 30 are processed by
different molds, when the shape or structure of the ear hook 10 or the circuit housing 30
needs to be adjusted in the manufacturing process, it is sufficient to adjust the mold
corresponding to the structure. There is no need to adjust the mold corresponding to
another structure, so as to reduce the cost of production.

[0117] In some embodiments, the circuit housing 30 may be arranged with a socket 31.
The shape of the inner surface of the socket 31 may match the shape of at least part of the
outer end surface of the plug end 15, so that the plug end 15 may be at least partially
inserted into the socket 31.

[0118] Further, a slot 152 perpendicular to the inserted direction of the plug end 15 with
respect to the socket 31 may be arranged on opposite sides of the plug end 15,
respectively. Specifically, the two slots 152 may be symmetric and spaced apart on
opposite sides of the plug end 15, and both are connected to the sidewall of the plug end

15 in the vertical direction along the inserted direction.
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[0119] Referring to FIG. 2, the circuit housing 30 may be flat. For example, the cross-
section of the circuit housing 30 at the second socket 31 may be elliptical or other shapes
that may be flattened. In this embodiment, the two opposite sidewalls of the circuit
housing 30 with a larger area are main sidewalls 33 and the two opposite sidewalls with a
smaller area connecting the two main sidewalls 33 are auxiliary sidewalls 34.

[0120] It should be noted that the above description of the MP3 player is only a specific
example 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 modifications and changes in forms and details of the specific methods and
steps for implementing the MP3 player may be made without departing from the principles.
However, those modifications and changes are still within the scope described above. For
example, the number of the fixed sleeves 13 is not limited to the at least two described in
the embodiments set forth above. The number of the fixed sleeves 13 may also be one,
which may be specifically determined according to actual requirements. As another
example, the shape of the cross-section of the circuit housing 30 at the socket 31 is not
limited to be elliptical. The shape of the cross-section may also be other shapes, such as
a triangle, a quadrilateral, a pentagon, and other polygons. Such modifications are all
within the protection scope of the present disclosure.

[0121] FIG. 10 is a structural diagram and an application scenario of a bone conductive
loudspeaker according to some embodiments of the present disclosure. Please refer to
FIG.10 and FIG.2. The housing 1004 in FIG.10 may be equivalent to the core housing 20
in FIG.2 and the driving device 1001 in FIG.10 may be equivalent to the earphone core 50
in FIG.2. In the following, the bone conductive loudspeaker only is used as an example to
describe the application scenario and structure of the loudspeaker apparatus. In some
embodiments, as shown in FIG.10, the bone conductive loudspeaker may include a driving
device 1001, a transmission component 1002, a panel 1003 (the panel 1003 may also be

referred to as a housing panel, which is the side of the core housing 20 facing the human
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body), and a housing 1004, etc. In some embodiments, the housing 1004 may include a
housing back and a housing side. The panel 1003 may be connected with the housing
back and the housing side. The driving device 1001 may transmit the vibrating signal to
the panel 1003 and/or the housing 1004 through the transmission component 1002, and
further transmit the sound to the human body by contacting with the panel 1003 or the
housing 1004 and human skin. In some embodiments, the panel 1003 and/or the housing
1004 of the bone conductive loudspeaker may be in contact with human skin at the tragus,
S0 as to transmit sound to the human body. In some embodiments, the panel 1003 and/or
the housing 1004 may also be in contact with human skin on the backside of the auricle.
[0122] In some embodiments, a straight line B (or a vibrating direction of a driving device)
of a driving force generated by the driving component 1001 and a normal line A of the
panel 1003 may form an angle 6. In other words, the straight line B is not parallel to the
normal line A.

[0123] The panel has an area that contacts or abuts the user’s body, such as human skin.
It should be understood that when the panel is covered with other materials (such as
silicone and other soft materials) to enhance the user’s wearing comfortability, the panel
and the user’s body are not in direct contact, but abut against each other. In some
embodiments, when the bone conductive loudspeaker is worn on the user’s body, the
whole area of the panel contacts or abuts the user’s body. In some embodiments, when
the bone conductive loudspeaker is worn on the user’s body, a part of the panel contacts or
abuts the user’s body. In some embodiments, the area of the panel contacting or abutting
the user’s body may account for more than 50% of the entire area of the panel. More
preferably, it may account for more than 60% of the entire area of the panel. In general,
the area of the panel contacting or abutting the user’s body may be flat or curved.

[0124] In some embodiments, when the area of the panel contacting or abutting the user’s
body is a flat surface, its normal line meets the general definition, that is, a dashed line

perpendicular to the flat surface. In some embodiments, when the area contacting or
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abutting the user’s body of the panel is a curved surface, its normal line is the average

normal line of the area, wherein, the average normal line is defined as follows:

&b Fds (1)’

where, 7, refers to the average normal line; # refers to the normal line of any point on the
curved surface; ds refers to a surface unit.

[0125] Further, the curved surface is a quasi-flat surface that is close to the flat surface.
That is, the curved surface is a surface that an angle between a normal line of any point of
at least 50% of the area on the curved surface and the average normal line is less than a
set threshold. In some embodiments, the set threshold may be less than 10°.  In some
embodiments, the set threshold may be less than 5°.

[0126] In some embodiments, the straight line B of the driving force and the normal line A
of the area of the panel 1003 for contacting or abutting the user’s body may form the angle
8. Avalue range of the angle 6 may be 0<<6<<180°. Further, the value range may be 0
<<B8<<{180° and not equal to 90°. In some embodiments, it is assumed that the straight
line B has a positive direction pointing to the outside of the bone conductive loudspeaker,
and the normal line A of the panel 1003 (or the normal line A’ of a contact surface of the
panel 1003 and the human skin) also has a positive direction pointing to the outside of the
bone conductive loudspeaker. Thus, the angle 6 formed by the normal line A or A’ and the
straight line B in the positive direction is an acute angle, that is, 0<<6<<90°. More
descriptions about the normal line A and A may be found in FIG. 12 and the descriptions
thereof.

[0127] FIG. 11 is a schematic diagram illustrating a direction of an included angle
according to some embodiments of the present disclosure. As shown in FIG. 11, in some
embodiments, a driving force generated by a driving device has a component in a first
quadrant and/or a third quadrant of a XOY plane coordinate system. As used herein, the
XQY plane coordinate system is a reference coordinate system whose origin O is located

on a contact surface between the panel and/or the housing and the human body after the
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bone conductive loudspeaker is worn on the human body. The X axis is parallel to the
coronal axis of the human body, the Y axis is parallel to the sagittal axis of the human body,
and the positive direction of the X axis faces the outside of the human body, the positive
direction of the Y axis faces the front of the human body. Quadrants should be
understood as four regions divided by the horizontal axis (such as X axis) and the vertical
axis (such as Y axis) in a rectangular coordinate system. Each region is a quadrant. The
quadrant is centered at the origin, and the X axis and Y axis are the dividing lines. The
upper right region (the region enclosed by the positive half axis of the X axis and the
positive half axis of the Y axis) is the first quadrant, the upper left region (the region
enclosed by the negative half axis of the X axis and the positive half axis of the Y axis) is
the second quadrant, the lower left region (the region enclosed by the positive half axis of
the X axis and the negative half axis of the Y axis) is the third quadrant, and the lower right
region (the region enclosed by the positive half axis of the X axis and the negative half axis
of the Y axis) is the fourth quadrant. The points on the X axis and the Y axis do not
belong to any quadrant. It should be understood that the driving force in the embodiment
may be directly located in the first quadrant and/or the third quadrant of the XOY plane
coordinate system, or the driving force may point to other directions, but the projection or
component in the first quadrant and/or the third quadrant is not equal to 0 in the XOY plane
coordinate system, and the projection or component in a direction of a Z axis may be equal
to O or not equal to 0. As used herein, the Z axis is perpendicular to the XOY plane and
passes through the origin O. In some embodiments, the angle 6 between the straight line
of the driving force and the normal line of the area contacting or abutting the user’s body of
the panel may be any acute angle, for example, the range of the angle 6 is 5°~80°. More
preferably, the range is 15°~70°. More preferably, the range is 25°~60°. More
preferably, the range is 25°~50°. More preferably, the range is 28°~50°. More
preferably, the range is 30°~39°. More preferably, the range is 31°~38°. More
preferably, the range is 32°~37°. More preferably, the range is 33°~36°. More

31

IPR2025-00842; Mojawa
Ex. 1002 - Page 1520



Attorney Docket No. 20608-0081US00

preferably, the range is 33°~35.8°. More preferably, the range is 33.5°~35°.  Specifically,
the angle 6 may be 26°, 27°, 28°, 29°, 30°, 31°, 32°, 33°, 34°, 34.2°, 35°, 35.8°, 36°, 37°,
38°, etc., wherein the error is controlled within 0.2°. It should be noted that the
illustrations of the driving force direction described above should not be interpreted as a
limitation of the driving force in the present disclosure. In other embodiments, the driving
force may also have component in the second and fourth quadrants of the XOY plane
coordinate system, even the driving force may be located on the Y axis, or the like.

[0128] FIG. 12 is a structural diagram of a bone conductive loudspeaker acting on human
skin and bones according to the present disclosure.

[0129] In some embodiments, the straight line of the driving force is collinear or parallel to
the straight line of the vibration of the driving device. For example, in a driving device
based on the moving-coil principle, the direction of the driving force may be the same as or
opposite to the vibrating direction of the coil and/or the magnetic circuit component. The
panel may have a flat surface or curved surface, or there are a plurality of protrusions or
grooves on the panel. In some embodiments, when the bone conductive loudspeaker is
worn on the user’s body, the normal line of the area contacting or abutting the user’s body
of the panel is not parallel to the straight line of the driving force. In general, the area
contacting or abutting the user’s body of the panel is flat relatively. Specifically, it may
have a flat surface or a quasi-flat plane with little curvature. \When the area contacting or
abutting the user’s body of the panel has a flat surface, the normal line of any point on it
may be the normal line of the area. At this time, the normal line A of the panel 1003 may
be parallel or coincident to the normal line A’ of the contact surface between the panel 1003
and human skin.  When the panel used to contact the user’s body is non-planar, the
normal line of the area may be the average normal line. More detailed definitions of the
average normal line may be found in FIG. 10 and the descriptions thereof. In some other
embodiments, when the panel used to contact the user’s body is non-planar, the normal

line of the area may also be determined as follows: selecting a certain point in an area
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when the panel is in contact with human skin, determining a tangent plane of the panel at
the selected point, determining a straight line that passes through the point and is
perpendicular to the tangent plane, and designating the straight line as the normal line of
the panel. When the panel used to contact the user’s body is non-planar, different points
correspond to different tangent planes of the panel, and the determined normal line may
also be different. At this time, the normal line A’ is not parallel to the normal line A of the
panel. According to a specific embodiment of the present disclosure, the straight line of
the driving force (or the straight line of the vibration of the driving device) and the normal
line of the area may form an angle 6, where 0<<6<<180°. In some embodiments, when
the straight line of the driving force has a positive direction pointing to the outside of the
bone conductive loudspeaker from the panel (or the contact surface between the panel
and/or the housing and human skin), and the normal line of the designated panel (or the
contact surface between the panel and/or the housing and human skin) has a positive
direction pointing to the outside of the bone conductive loudspeaker, the angle formed by
the two straight lines in the positive direction is an acute angle.

[0130] As shown in FIG. 12, the bone conductive loudspeaker may include a driving
device (also referred to as a transducer in other embodiments), a transmission component
1803, a panel 1801, and a housing 1802. In some embodiments, a coil 1804 and a
magnetic circuit component 1807 are both ring-shaped. In some embodiments, the
driving device adopts a moving-coil driving mode, and includes the coil 1804 and the
magnetic circuit component 1807 .

[0131] In some embodiments, the coil 1804 and the magnetic circuit component 1807
have axes parallel to each other. The axis of the coil 1804 or the magnetic circuit
component 1807 is perpendicular to the radial plane of the coil 1804 and/ or the magnetic
circuit component 1807. In some embodiments, the coil 1804 and the magnetic circuit
component 1807 have the same central axis. The central axis of the coil 1804 is

perpendicular to the radial plane of the coil 1804 and passes through the geometric center
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of the coil 1804. The central axis of the magnetic circuit component 1807 is perpendicular
to the radial plane of the magnetic circuit component 1807 and passes through the
geometric center of the magnetic circuit component 1807. The axis of the coil 1804 or the
magnetic circuit component 1807 and the normal line of the panel 1801 may form the angle
8 described above.

[0132] Merely by way of example, the relationship between the driving force F and the
deformation S of the skin will be illustrated below combined with FIG. 12.  When the
straight line of the driving force generated by the driving device is parallel to the normal line
of the panel 1801 (i.e., the angle 0 is zero), the relationship between the driving force and
the total deformation of the skin is:

F =S XEXA/h (2),
where, F, refers to the driving force, S, refers to the total deformation of the skin in the
direction perpendicular to the skin, E refers to the elastic modulus of the skin, A refers to the
contact area between the panel and the skin, h refers to a total thickness of the skin (i.e., the
distance between the panel and the bone).

[0133] When the straight line of the driving force generated by the driving device is parallel
to the normal line of the area contacting or abutting the user’s body of the panel (i.e., the
angle 0 is 90°), the relationship between the driving force in the vertical direction and the

total deformation of the skin may be shown in Equation (3):

where, F,, refers to the driving force, S,, refers to the total deformation of the skin in the

direction parallel to the skin, G refers to the shear modulus of the skin, A refers to the
contact area between the panel and the skin, h refers to total thickness of the skin (i.e., the
distance between the panel and the bone).

[0134] The relationship between the shear modulus G and the elastic modulus E is:
G=E/2(1+7) (4),
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where, y refers to the Poisson’s ratio of the skin 0 <y < 0.5. Thus the shear modulus G

is less than the elastic modulus E, and under the same driving force, the corresponding

total deformation of the skin S,, > S,. Generally, the Poisson’s ratio of the skin is close to

0.4.
[0135] When the straight line of the driving force generated by the driving device is not
parallel to the normal line of the area contacting or abutting the user’s body of the panel,
the driving force in the horizontal direction and the driving force in the vertical direction are
expressed as the Equation (5) and Equation (6), respectively:
F, = F x cos (6) (3),
F;y=F Xsin (0) (6),
where, the relationship between the driving force F and the deformation S of the skin may

be shown in the following equation:

S=>l5,2+5,7 = 2% F x }/(cos (0)/E)? + (sin (6)/G)? (7).

[0136] VWhen the Poisson’s ratio is 0.4, the descriptions regarding the relationship

between the angle 8 and the total deformation of the skin may be found elsewhere of the
present disclosure.

[0137] FIG. 13 is a diagram illustrating an angle-relative displacement relationship of a
bone conductive loudspeaker according to some embodiments of the present disclosure.
As shown in FIG. 13, the relationship between the angle 8 and the total deformation of the
skin is that the greater the angle 6, and the greater the relative displacement, the greater
the total deformation S of the skin. The greater the angle 6, and the less the relative
displacement, the less the deformation s, of the skin in the vertical direction of the skin.
When the angle 0 is close to 90°, the deformation s, of the skin in the vertical direction of
the skin gradually tends to O.

[0138] The volume of the bone conductive loudspeaker in the low frequency part is
positively correlated with the total deformation of the skin S. The larger the S, the larger

the volume of the bone conductive loudspeaker in low frequency. The volume of the bone
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conductive loudspeaker in the high frequency part is positively correlated with the
deformation s, of the skin in the vertical direction of the skin. The larger the S|, the
larger the volume of the bone conductive loudspeaker in low frequency.

[0139] When the Poisson’s ratio of the skin is 0.4, the detailed illustration of the
relationship between the angle 6 and total deformation of the skin S, the deformation S, of
the skin in the vertical direction of the skin may be found in FIG. 13. As shown in FIG. 13,
the relationship between the angle 6 and the total deformation of the skin S is that the
larger the angle 6 and the larger the total deformation of the skin S, the larger the volume
of the corresponding bone conductive loudspeaker in the low frequency part. As shown in
FIG. 22, the relationship between the angle 6 and the deformation S, of the skin in the
vertical direction of the skin is that the larger the angle 8 and the smaller the deformation
S, of the skin in the vertical direction of the skin, the smaller the volume of the
corresponding bone conductive loudspeaker in the high frequency part.

[0140] It may be seen from Equation (7) and curves in FIG. 13 that with the increase of
the angle 6, the speed at which the total deformation of the skin S increases is different
from the speed at which the deformation S, of the skin in the vertical direction of the skin
decreases. The speed at which the total deformation of the skin S increases becomes
faster at first, and then becomes slower, and the speed at which the deformation S, of the
skin in the vertical direction of the skin decreases becomes faster and faster. In order to
balance the volume of the bone conductive loudspeaker in the low frequency part and the
high frequency part, the angle 6 should be at an appropriate value, for example, within a
range of 8 is 5°~80°, 15°~70°, 25°~50°, 25°~35°, 25°~30°, or the like.

[0141] FIG. 14 is a schematic diagram illustrating frequency response curves of a bone
conductive loudspeaker in a low-frequency part correspond to different angles 6 according
to some embodiments in the present disclosure. As shown in FIG. 14, the panel is in
contact with the skin and transmits vibration to the skin. During this process, the skin may

also affect the vibration of the bone conductive loudspeaker, so as to affect the frequency

36

IPR2025-00842; Mojawa
Ex. 1002 - Page 1525



Attorney Docket No. 20608-0081US00

response curve of the bone conductive loudspeaker. From the above analysis, it is found
that the larger the included angle, the larger the total deformation of the skin under the
same driving force, and for the bone conductive loudspeaker, it is equivalent to that the
elasticity of the skin relative to the panel decreases. It may be further understood that
when a certain angle 8 is formed between the straight line of the driving force generated by
the driving device and the normal line of the area contacting or abutting the user’s body of
the panel. Especially when the angle 6 increases, the resonance peak in the low
frequency area of the frequency response curve may be adjusted to a lower frequency
area, thus making the low frequency to dive deeper and increasing signals in the low
frequencies. Compared with other techniques to improve the low frequency components
of the sound (e.g., adding a vibration transmission plate to the bone conductive
loudspeaker), setting the included angle may suppress the increase of the vibration
effectively while increasing the energy of the low frequency, so as to reduce the sense of
vibration, which improves the sensitivity of the low frequency of the bone conductive
loudspeaker significantly, and improves the sound quality and human experience. It
should be noted that, in some embodiments, the increase of the low frequency and the
reduction of the vibration may be expressed as when the angle 6 increases in the range of
(0, 90°), the energy in the range of the low frequency of the vibration or the sound signal(s)
increases, and the sense of vibration also increases, but the degree of energy increase in
the low frequency range is greater than the degree of vibration sensation increase. Thus,
in relative effect, the vibration sensation is reduced relatively. It may be seen in FIG. 14,
when the included angle is relatively large, the resonance peak in the low frequency area
may appear in a lower frequency range, which extends the flat part of the frequency
curvature, so as to improve the sound quality of the loudspeaker.

[0142] It should be noted that the illustration of the bone conductive loudspeaker
described above is only a specific example, and should not be regarded as the only

feasible implementation. Obviously, for those skilled in the art, after the basic principles of
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the bone conductive loudspeaker, it may be possible to make various modifications and
changes in forms and details of the specific methods and steps for implementing the bone
conductive loudspeaker without departing from the principles, but the modifications and
changes are still within the scope illustrated above. For example, the minimum angle 6
between the straight line of the driving force generated by the driving device and the
normal line of the area contacting or abutting the user’s body of the panel may be any
acute angle. The acute angle herein is not limited to 5°~80° described above. The angle
B may be less than 5°, such as 1°, 2°, 3°, 4°, etc. In other embodiments, the angle 6 may
be larger than 80° and less than 90°, such as 81°, 82°, 85°, etc. In some embodiments,
the specific value of the angle 6 may not be an integer (e.g., 81.3°. 81.38°). Such
deformations are all within the protection scope of the present disclosure.

[0143] FIG. 15 is a longitudinal sectional view illustrating a loudspeaker apparatus
according to some embodiments of the present disclosure. As shown in Figure 15, the
speaker may include a first magnetic unit 1502, a first magnetically conductive unit 1504, a
second magnetically conductive unit 1506, a first vibration plate 1508, a voice coil 1510, a
second vibration plate 1512, and a vibration panel 1514. As used herein, some units of
the earphone core of the loudspeaker apparatus may correspond to the magnetic circuit
component. In some embodiments, the magnetic circuit component may include the first
magnetic unit 1502, the first magnetically conductive unit 1504, and the second
magnetically conductive unit 1506. The magnetic circuit component may generate a first
full magnetic field (also referred to "total magnetic field of the magnetic circuit component"
or "first magnetic field").

[0144] The magnetic unit described in the present disclosure may refer to a unit that may
generate a magnetic field, such as a magnet. The magnetic unit may have a
magnetization direction. The magnetization direction may refer to a direction of a
magnetic field inside the magnetic unit.  In some embodiments, the first magnetic unit 302

may include one or more magnets. The first magnetic unit may generate a second
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magnetic field. In some embodiments, the magnet may include a metal alloy magnet,
ferrite, or the like. The metal alloy magnet may include neodymium iron boron, samarium
cobalt, aluminum nickel cobalt, iron chromium cobalt, aluminum iron boron, iron carbon
aluminum, or the like, or any combination thereof. Ferrite may include barium ferrite, steel
ferrite, manganese ferrite, lithium manganese ferrite, or the like, or any combination
thereof.

[0145] In some embodiments, a lower surface of the first magnetically conductive unit
1504 may be connected to an upper surface of the first magnetic unit 1502. The second
magnetically conductive unit 1506 may be connected to the first magnetic unit 1502. It
should be noted that the magnetically conductive unit herein may also refer to a magnetic
field concentrator or an iron core. The magnetically conductive unit may adjust a
distribution of a magnetic field (e.g., a second magnetic field generated by the first
magnetic unit 1502). The magnetically conductive unit may include a unit made of a soft
magnetic material. In some embodiments, the soft magnetic material may include metal
materials, metal alloys, metal oxide materials, amorphous metal materials, etc., such as
iron, iron-silicon alloys, iron-aluminum alloys, nickel-iron alloys, iron-cobalt series alloys,
low carbon steel, silicon steel sheet, silicon steel sheet, ferrite, etc. In some
embodiments, the magnetically conductive unit may be processed by casting, plastic
processing, cutting processing, powder metallurgy, or the like, or any combination thereof.
The casting may include sand casting, investment casting, pressure casting, centrifugal
casting, etc. The plastic processing may include rolling, casting, forging, stamping,
extrusion, drawing, or the like, or any combination thereof. The cutting processing may
include turning, milling, planing, grinding, or the like. In some embodiments, the
processing method of the magnetically conductive unit may include 3D printing, CNC
machine tools, or the like. A connection manner between the first magnetically conductive
unit 1504, the second magnetically conductive unit 1506, and the first magnetic unit 1502

may include bonding, snapping, welding, riveting, bolting, or the like, or any combination
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thereof. In some embodiments, 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.

[0146] In some embodiments, a magnetic gap may form between the first magnetic unit
1502 and the second magnetically conductive unit 1506. The voice coil 1510 may be
disposed in the magnetic gap. The voice coil 1510 may be connected to the first vibration
plate 1508. The first vibration plate 1508 may be connected to the second vibration plate
1512. The second vibration plate 1512 may be connected to the vibration panel 1514.
When a current is passed into the voice coil 1510, the voice coil 1510 may be located in a
magnetic field formed by the first magnetic unit 1502, the first magnetically conductive unit
1504, and the second magnetically conductive unit 1506, and applied to an ampere force.
The ampere force may drive the voice coil 1510 to vibrate, and the vibration of the voice
coil 1510 may drive the vibration of the first vibration plate 1508, the second vibration plate
1512, and the vibration panel 1514. The vibration panel 1514 may transmit the vibration
to auditory nerves through tissues and bones, so that a person may hear a sound. The
vibration panel 1514 may be in direct contact with human skins, or contact with the skins
through a vibration transmission layer made of a specific material.

[0147] In some embodiments, for a loudspeaker apparatus with a single magnetic unit,
magnetic induction line(s) passing through the voice coil may not be uniform and divergent.
At the same time, magnetic leakage may form in the magnetic circuit. That is, more
magnetic induction lines may leak outside the magnetic gap and fail to pass through the
voice coil. As a result, a magnetic induction strength (or magnetic field strength) at the
position of the voice coil may decrease, which may affect the sensitivity of the loudspeaker
apparatus. Therefore, the loudspeaker apparatus 100 may further include at least one
second magnetic unit and/or at least one third magnetically conductive unit (not shown in

figures). The at least one second magnetic unit and/or at least one third magnetically
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conductive unit may suppress the leakage of the magnetic induction lines and restrict the
shape of the magnetic induction lines passing through the voice coil. Therefore, more
magnetic induction lines may pass through the voice coil as horizontally and densely as
possible to increase the magnetic induction strength (or magnetic field strength) at the
position of the voice coil, thereby increasing the sensitivity of the loudspeaker apparatus,
and further improving the mechanical conversion efficiency of the loudspeaker apparatus
(i.e., the efficiency of converting the input power of the loudspeaker apparatus into the
mechanical energy of the vibration of the voice coil).

[0148] FIG. 16 is a longitudinal sectional view illustrating a magnetic circuit component
2100 according to some embodiments of the present disclosure. As shown in FIG. 16, the
magnetic circuit component 2100 may include a first magnetic unit 2102, a first
magnetically conductive unit 2104, a second magnetically conductive unit 2106, and a
second magnetic unit 2108. In some embodiments, the first magnetic unit 2102 and/or
the second magnetic unit 2108 may include any one or more magnets described in the
present disclosure. In some embodiments, the first magnetic unit 2102 may include a first
magnet, and the second magnetic unit 2108 may include a second magnet. The first
magnet may be the same as or different from the second magnet. The first magnetically
conductive unit 2104 and/or the second magnetically conductive unit 2106 may include any
one or more magnetically conductive materials described in the present disclosure. The
processing manner of the first magnetically conductive unit 2104 and/or the second
magnetically conductive unit 2106 may include any one or more processing manners
described in the present disclosure. In some embodiments, the first magnetic unit 2102
and/or the first magnetically conductive unit 2104 may be disposed as an axisymmetric
structure. For example, the first magnetic unit 2102 and/or the first magnetically
conductive unit 2104 may be a cylinder, a cuboid, or a hollow ring (e.g., the cross-section is
a shape of the runway). In some embodiments, the first magnetic unit 2102 and the first

magnetically conductive unit 2104 may be coaxial cylinders with the same or different

41

IPR2025-00842; Mojawa
Ex. 1002 - Page 1530



Attorney Docket No. 20608-0081US00

diameters. In some embodiments, the second magnetically conductive unit 2106 may be
a groove-type structure. The groove-type structure may include a U-shaped section (as
shown in FIG. 15). The groove-type second magnetically conductive unit 2106 may
include a bottom plate and a side wall. In some embodiments, the bottom plate and the
side wall may be integrally formed as a whole. For example, 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 connected to the side wall through any one or more
connection manners described in the present disclosure. The second magnetic unit 2108
may be disposed as a ring shape or a sheet shape. In some embodiments, the second
magnetic unit 2108 may be the ring shape. The second magnetic unit 2108 may include
an inner ring and an outer ring.  In some embodiments, the shape of the inner ring and/or
the outer ring may be aring, an ellipse, a triangle, a quadrangle, or any other polygons. In
some embodiments, the second magnetic unit 2108 may be formed by arranging a number
of magnets. Both ends of any one of the number of magnets may be connected to or
have a certain distance from both ends of an adjacent magnet. The spacing between the
magnets may be the same or different. In some embodiments, the second magnetic unit
2108 may be formed by arranging two or three sheet-shaped magnets equidistantly. The
shape of the sheet-shaped magnet may be fan-shaped, a quadrangular shape, or the like.
In some embodiments, the second magnetic unit 2108 may be coaxial with the first
magnetic unit 2102 and/or the first magnetically conductive unit 2104.

[0149] In some embodiments, the upper surface of the first magnetic unit 2102 may be
connected to the lower surface of the first magnetically conductive unit 2104. The lower
surface of the first magnetic unit 2102 may be connected to the bottom plate of the second
magnetically conductive unit 306. The lower surface of the second magnetic unit 2108
may be connected to the side wall of the second magnetically conductive unit 2106. The
connection manners between the first magnetic unit 2102, the first magnetically conductive

unit 2104, the second magnetically conductive unit 2106, and/or the second magnetic unit
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2108 may include bonding, snapping, welding, riveting, bolting, or the like, or any
combination thereof.

[0150] In some embodiments, a magnetic gap may be formed between the first magnetic
unit 2102 and/or the first magnetically conductive unit 2104 and the inner ring of the
second magnetic unit 2108. A voice coil 2128 may be disposed in the magnetic gap. In
some embodiments, heights of the second magnetic unit 2108 and the voice coil 2128
relative to the bottom plate of the second magnetically conductive unit 2106 may be equal.
In some embodiments, the first magnetic unit 2102, the first magnetically conductive unit
2104, the second magnetically conductive unit 2106, and the second magnetic unit 2108
may form a magnetic circuit. In some embodiments, the magnetic circuit component 2100
may generate a first full magnetic field (also referred to "total magnetic field of magnetic
circuit component" or "first magnetic field"). The first magnetic unit 2102 may generate a
second magnetic field. The first full magnetic field may be formed by magnetic fields
generated by all components (e.g., the first magnetic unit 2102, the first magnetically
conductive unit 2104, the second magnetically conductive unit 2106, and the second
magnetic unit 2108) in the magnetic circuit component 2100. The magnetic field strength
of the first full magnetic field in the magnetic gap (also referred to as magnetic induction
strength or magnetic flux density) may be greater than the magnetic field strength of the
second magnetic field in the magnetic gap. In some embodiments, the second magnetic
unit 2108 may generate a third magnetic field. The third magnetic field may increase the
magnetic field strength of the first full magnetic field in the magnetic gap. The third
magnetic field increasing the magnetic field strength of the first full magnetic field herein
may mean that the magnetic strength of the first full magnetic field in the magnetic gap
when the third magnetic field exists (i.e., the second magnetic unit 2108 exists) may be
greater than that of the first full magnetic field when the third magnetic field does not exist
(i.e., the second magnetic unit 2108 does not exist). In other embodiments of the

specification, unless otherwise specified, the magnetic circuit component may mean a
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structure including all magnetic units and magnetically conductive units. The first full
magnetic field may represent the magnetic field generated by the magnetic circuit
component as a whole. The second magnetic field, the third magnetic field, ..., and the N-
th magnetic field may respectively represent the magnetic fields generated by the
corresponding magnetic units. In different embodiments, the magnetic unit that generates
the second magnetic field (the third magnetic field, ..., or the N-th magnetic field) may be
the same or different.

[0151] In some embodiments, an included angle between a magnetization direction of the
first magnetic unit 2102 and a magnetization direction of the second magnetic unit 2108
may be between 0 degrees and 180 degrees. In some embodiments, the included angle
between the magnetization direction of the first magnetic unit 2102 and the magnetization
direction of the second magnetic unit 2108 may be between 45 degrees and 135 degrees.
In some embodiments, the induced angle between the magnetization direction of the first
magnetic unit 2102 and the magnetization direction of the second magnetic unit 2108 may
be equal to or greater than 90 degrees. In some embodiments, the magnetization
direction of the first magnetic unit 2102 may be perpendicular to the lower surface or the
upper surface of the first magnetic unit 302 and be vertically upward (as shown by the
direction a in the figure). The magnetization direction of the second magnetic unit 2108
may be directed from the inner ring of the second magnetic unit 2108 to the outer ring (as
shown by the direction b on the right side of the first magnetic unit 2102 in the figure, the
magnetization direction of the first magnetic unit 2102 may deflect 90 degrees in a
clockwise direction).

[0152] In some embodiments, at the position of the second magnetic unit 2108, an
included angle between the direction of the first full magnetic field and the magnetization
direction of the second magnetic unit 2108 may not be greater than 90 degrees. In some
embodiments, at the position of the second magnetic unit 2108, the included angle

between the direction of the magnetic field generated by the first magnetic unit 2102 and
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the direction of the magnetization of the second magnetic unit 2108 may be less than or
equal to 90 degrees, such as 0 degrees, 10 degrees, 20 degrees, or the like.

[0163] Compared with a magnetic circuit component with a single magnetic unit, the
second magnetic unit 2108 may increase the total magnetic flux in the magnetic gap of the
magnetic circuit component 2100, thereby increasing the magnetic induction intensity in the
magnetic gap. And, under the action of the second magnetic unit 2108, originally
scattered magnetic induction lines may converge to the position of the magnetic gap,
further increasing the magnetic induction intensity in the magnetic gap.

[01564] FIG.17 is a longitudinal sectional view illustrating a magnetic circuit component
2600 according to some embodiments of the present disclosure. As shown in FIG. 17,
different from the magnetic circuit component 2100, the magnetic circuit component 2600
may further include at least one electrically conductive unit (e.g., a first electrically
conductive unit 2118, a second electrically conductive unit 2120, and a third electrically
conductive unit 2122).

[0155] The electrically conductive unit may include a metal material, a metal alloy
material, an inorganic non-metal material, or other conductive materials. The metal
material may include gold, silver, copper, aluminum, etc. The metal alloy material may
include an iron-based alloy, an aluminum-based alloy material, a copper-based alloys, a
zinc-based alloys, etc. The inorganic non-metal material may include graphite, etc. The
electrically conductive unit may be a sheet shape, a ring shape, a mesh shape, or the like.
The first electrically conductive unit 2118 may be disposed on an upper surface of the first
magnetically conductive unit 2104. The second electrically conductive unit 2120 may be
connected to the first magnetic unit 2102 and the second magnetically conductive unit
2106. The third electrically conductive unit 2122 may be connected to a side wall of the
first magnetic unit 2102. In some embodiments, the first magnetically conductive unit
2104 may protrude from the first magnetic unit 2102 to form a first concave portion. The

third electrically conductive unit 2122 may be disposed on the first concave portion. In

45

IPR2025-00842; Mojawa
Ex. 1002 - Page 1534



Attorney Docket No. 20608-0081US00

some embodiments, the first electrically conductive unit 2118, the second electrically
conductive unit 2120, and the third electrically conductive unit 2122 may include the same
or different conductive materials. The first electrically conductive unit 2118, the second
electrically conductive unit 2120, and the third electrically conductive unit 2122 may be
respectively connected to the first magnetically conductive unit 2104, the second
magnetically conductive unit 2106 and/or the first magnetic unit 2102 through any one or
more connection manners described in the present disclosure.

[0156] A magnetic gap may be formed between the first magnetic unit 2102, the first
magnetically conductive unit 2104, and the inner ring of the second magnetic unit 2108. A
voice coil 2128 may be disposed in the magnetic gap. The first magnetic unit 2102, the
first magnetically conductive unit 2104, the second magnetically conductive unit 2106, and
the second magnetic unit 2108 may form a magnetic circuit. In some embodiments, the
electrically conductive unit may reduce an inductive reactance of the voice coil 2128. For
example, if a first alternating current flows through the voice coil 2128, a first alternating
induced magnetic field may be generated near the voice coil 2128. Under the action of
the magnetic field in the magnetic circuit, the first alternating induced magnetic field may
cause the inductive reactance of the voice coil 2128 and hinder the movement of the voice
coil 2128. When an electrically conductive unit (e.g., the first electrically conductive unit
2118, the second electrically conductive unit 2120, and the third electrically conductive unit
2122) is disposed near the voice coil 2128, the electrically conductive unit may induce a
second alternating current under the action of the first alternating induced magnetic field.
A third alternating current in the electrically conductive unit may generate a second
alternating induced magnetic field near the third alternating current. The second
alternating induction magnetic field may be opposite to the first alternating induction
magnetic field, and weaken the first alternating induction magnetic field, thereby reducing
the inductive reactance of the voice coil 2128, increasing the current in the voice coil, and

improving the sensitivity of the speaker.
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[01567] FIG.18 is a longitudinal sectional view illustrating a magnetic circuit component
2700 according to some embodiments of the present disclosure. As shown in FIG. 18,
different from the magnetic circuit component 2500, the magnetic circuit component 2700
may further include a third magnetic unit 2110, a fourth magnetic unit 2112, a fifth magnetic
unit 2114, a third magnetically conductive unit 2116, a sixth magnetic unit 2124, and a
seventh magnetic unit 2126. The third magnetic unit 2110, the fourth magnetic unit 2112,
the fifth magnetic unit 2114, the third magnetically conductive unit 2116 and/or the sixth
magnetic unit 2124, and the seventh magnetic unit 2126 may be disposed as coaxial ring
cylinders.

[0158] In some embodiments, an upper surface of the second magnetic unit 2108 may be
connected to the seventh magnetic unit 2126. A lower surface of the second magnetic
unit 2108 may be connected to the third magnetic unit 2110. The third magnetic unit 2110
may be connected to the second magnetically conductive unit 2106. An upper surface of
the seventh magnetic unit 2126 may be connected to the third magnetically conductive unit
2116. The fourth magnetic unit 2112 may be connected to the second magnetically
conductive unit 2106 and the first magnetic unit 2102. The sixth 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 first magnetic unit 2102,
the first magnetically conductive unit 2104, the sixth magnetic unit 2124, the second
magnetically conductive unit 2106, the second magnetic unit 2108, the third magnetic unit
2110, the fourth magnetic unit 2112, the fifth magnetic unit 2114, the third magnetically
conductive unit 2116, and the seventh magnetic unit 2126 may form a magnetic circuit and
a magnetic gap.

[0159] In some embodiments, an included angle between a magnetization direction of the
first magnetic unit 2102 and a magnetization direction of the sixth magnetic unit 2124 may
be between 0 degrees and 180 degrees. In some embodiments, the included angle

between the magnetization direction of the first magnetic unit 2102 and the magnetization
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direction of the sixth magnetic unit 2124 may be between 45 degrees and 135 degrees.

In some 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 90 degrees. In some embodiments, the magnetization direction of the first
magnetic unit 2102 may be perpendicular to a lower surface or an upper surface of the first
magnetic unit 2102 and be vertically upward (as shown by the direction a in the figure).
The magnetization direction of the sixth magnetic unit 2124 may be directed from an outer
ring of the sixth magnetic unit 2124 to an inner ring (as shown by the direction g on the
right side of the first magnetic unit 2102 in the figure, the magnetization direction of the first
magnetic unit 2102 may deflect 270 degrees in a clockwise direction). In some
embodiments, the magnetization direction of the sixth magnetic unit 2124 may be the same
as that of the fourth magnetic unit 2112 in the same vertical direction.

[0160] In some embodiments, at the position of the sixth magnetic unit 2124, an included
angle between the direction of the magnetic field generated by the magnetic circuit
component 2700 and the magnetization direction of the sixth magnetic unit 2124 may not
be higher than 90 degrees. In some embodiments, at the position of the sixth magnetic
unit 2124, the included angle between the direction of the magnetic field generated by the
first magnetic unit 2102 and the magnetized direction of the sixth magnetic unit 2124 may
be less than or equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees.

[0161] In some embodiments, the included angle between the magnetization direction of
the first magnetic unit 2102 and the magnetization direction of the seventh magnetic unit
2126 may be between 0 degrees and 180 degrees. In some embodiments, the included
angle between the magnetization direction of the first magnetic unit 2102 and the
magnetization direction of the seventh magnetic unit 2126 may be between 45 degrees
and 135 degrees. In some embodiments, the included angle between the magnetization
direction of the first magnetic unit 2102 and the magnetization direction of the seventh

magnetic unit 2126 may not be higher than 90 degrees. In some embodiments, the
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magnetization direction of the first magnetic unit 2102 may be perpendicular to a lower
surface or an upper surface of the first magnetic unit 2102 and be vertically upward (as
shown by the direction a in the figure). The magnetization direction of the seventh
magnetic unit 2126 may be directed from the lower surface of the seventh magnetic unit
2126 to the upper surface (as shown in the direction f on the right side of the first magnetic
unit 2102 in the figure, the magnetization direction of the first magnetic unit 2102 may
deflect 360 degrees in a clockwise direction). In some embodiments, the magnetization
direction of the seventh magnetic unit 2126 may be opposite to that of the third magnetic
unit 2110.

[0162] In some embodiments, at the position of the seventh magnetic unit 2126, the
included angle between the direction of the magnetic field generated by magnetic circuit
component 2700 and the direction of magnetization of the seventh magnetic unit 2126 may
not be higher than 90 degrees. In some embodiments, at the position of the seventh
magnetic unit 2126, the included angle between the direction of the magnetic field
generated by the first magnetic unit 2102 and the magnetized direction of the seventh
magnetic unit 2126 may be less than or equal to 90 degrees, such as 0 degrees, 10
degrees, or 20 degrees.

[0163] In the magnetic circuit component 2700, the third magnetically conductive unit 2116
may close the magnetic circuit generated by the magnetic circuit component 2700, so that
more magnetic induction lines may be concentrated in the magnetic gap, thereby
implementing the effect of suppressing the magnetic leakage, increasing the magnetic
induction strength in the magnetic gap, and improving the sensitivity of the loudspeaker
apparatus.

[0164] FIG.19 is a longitudinal sectional view illustrating a magnetic circuit component
2900 according to some embodiments of the present disclosure. As shown in FIG. 19, the

magnetic circuit component 2900 may include a first magnetic unit 2902, a first
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magnetically conductive unit 2904, a first full magnetic field changing unit 2906, and a
second magnetic unit 2908.

[0165] An upper surface of the first magnetic unit 2902 may be connected to a lower
surface of the first magnetically conductive unit 2904. The second magnetic unit 2908
may be connected to the first magnetic unit 2902 and the first full magnetic field changing
unit 2906. The connection manners between the first magnetic unit 2902, the first
magnetically conductive unit 2904, the first full magnetic field changing unit 2906, and/or
the second magnetic unit 2908 may be based on any one or more connection manners
described in the present disclosure. In some embodiments, the first magnetic unit 2902,
the first magnetically conductive unit 2904, the first full magnetic field changing unit 2906,
and/or the second magnetic unit 2908 may form a magnetic circuit and a magnetic gap.
[0166] In some embodiments, the magnetic circuit component 2900 may generate a first
full magnetic field. The first magnetic unit 2902 may generate a second magnetic field.
A magnetic field intensity of the first full magnetic field in the magnetic gap may be greater
than the magnetic field intensity of the second magnetic field in the magnetic gap. In
some embodiments, the second magnetic unit 2908 may generate a third magnetic field.
The third magnetic field may increase a magnetic field strength of the second magnetic
field in the magnetic gap.

[0167] In some embodiments, the included angle between the magnetization direction of
the first magnetic unit 2902 and the magnetization direction of the second magnetic unit
2908 may be between 0 degrees and 180 degrees. In some embodiments, the included
angle between the magnetization direction of the first magnetic unit 2902 and the
magnetization direction of the second magnetic unit 2908 may be between 45 degrees and
135 degrees. In some embodiments, the included angle between the magnetization
direction of the first magnetic unit 2902 and the magnetization direction of the second

magnetic unit 2908 may not be higher than 90 degrees.
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[0168] In some embodiments, at the position of the second magnetic unit 2908, the
included angle between a direction of the first full magnetic field and the magnetization
direction of the second magnetic unit 2908 may not be higher than 90 degrees. In some
embodiments, at the position of the second magnetic unit 2908, the included angle
between the direction of the magnetic field generated by the first magnetic unit 2902 and
the direction of magnetization of the second magnetic unit 2908 may be a less than or
equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees. As another example,
the magnetization direction of the first magnetic unit 2902 may be perpendicular to the
lower surface or the upper surface of the first magnetic unit 2902 and be vertically upward
(as shown by the direction a in the figure). The magnetization direction of the second
magnetic unit 2908 may be directed from the outer ring of the second magnetic unit 2908
to the inner ring (as shown by the direction ¢ on the right side of the first magnetic unit
2902 in the figure, the magnetization direction of the first magnetic unit 2902 may deflect
270 degrees in a clockwise direction).

[0169] Compared with a magnetic circuit component with a single magnetic unit, the first
full magnetic field changing unit 2906 in the magnetic circuit component 2900 may increase
the total magnetic flux in the magnetic gap, thereby increasing the magnetic induction
intensity in the magnetic gap. And, under the action of the first full magnetic field
changing unit 2906, originally scattered magnetic induction lines may converge to the
position of the magnetic gap, further increasing the magnetic induction intensity in the
magnetic gap.

[0170] FIG.20 is a longitudinal sectional view illustrating a magnetic circuit component
3000 according to some embodiments of the present disclosure. As shown in FIG. 20, in
some embodiments, the magnetic circuit component 3000 may include the first magnetic
unit 2902, a first magnetically conductive unit 2904, a first full magnetic field changing unit
2906, a second magnetic unit 2908, a third magnetic unit 2910, a fourth magnetic unit

2912, a fifth magnetic unit 2916, a sixth magnetic unit 2918, a seventh magnetic unit 2920,
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and a second ring unit 2922. In some embodiments, the first full magnetic field changing
unit 2906 and/or the second ring unit 2922 may include a ring-shaped magnetic unit or a
ring-shaped magnetically conductive unit. The ring-shaped magnetic unit may include any
one or more magnetic materials described in the present disclosure. The ring-shaped
magnetically conductive unit may include any one or more magnetically conductive
materials described in the present disclosure.

[0171] In some embodiments, the sixth magnetic unit 2918 may be connected to the fifth
magnetic unit 2916 and the second ring unit 2922. The seventh magnetic unit 2920 may
be connected to the third magnetic unit 2910 and the second ring unit 2922. In some
embodiments, the first magnetic unit 2902, the fifth magnetic unit 2916, the second
magnetic unit 2908, the third magnetic unit 2910, the fourth magnetic unit 2912, the sixth
magnetic unit 2918, and/or the seventh magnetic unit 2920, the first magnetically
conductive unit 2904, the first full magnetic field changing unit 2906, and the second ring
unit 2922 may form a magnetic circuit.

[0172] In some embodiments, an included angle between the magnetization direction of
the first magnetic unit 2902 and a magnetization direction of the sixth magnetic unit 2918
may be between 0 degrees and 180 degrees. In some embodiments, the angle between
the magnetization direction of the first magnetic unit 2902 and the magnetization direction
of the sixth magnetic unit 2918 may be between 45 degrees and 135 degrees. In some
embodiments, the included angle between the magnetization direction of the first magnetic
unit 2902 and the magnetization direction of the sixth magnetic unit 2918 may not be
higher than 90 degrees. In some embodiments, the magnetization direction of the first
magnetic unit 2902 may be perpendicular to the lower surface or the upper surface of the
first magnetic unit 2902 and be vertically upward (as shown by the direction a in the figure).
The magnetization direction of the sixth magnetic unit 2918 may be directed from an outer
ring of the sixth magnetic unit 2918 to an inner ring (as shown by the direction f on a right

side of the first magnetic unit 2902 in the figure, the magnetization direction of the first
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magnetic unit 2902 may deflect 270 degrees in a clockwise direction). In some
embodiments, in the same vertical direction, the magnetization direction of the sixth
magnetic unit 2918 may be the same as that of the second magnetic unit 2908. In some
embodiments, the magnetization direction of the first magnetic unit 2902 may be
perpendicular to the lower surface or the upper surface of the first magnetic unit 2902 and
be vertically upward (as shown by the direction a in the figure). The magnetization
direction of the seventh magnetic unit 2920 may be directed from the lower surface of the
seventh magnetic unit 2920 to the upper surface (as shown by the direction e on the right
side of the first magnetic unit 2902 in the figure, the magnetization direction of the first
magnetic unit 2902 may deflect 360 degrees in the clockwise direction). In some
embodiments, a magnetization direction of the seventh magnetic unit 2920 may be the
same as that of the fourth magnetic unit 2912.

[0173] In some embodiments, at a position of the sixth magnetic unit 2918, an included
angle between a direction of a magnetic field generated by the magnetic circuit component
2900 and the magnetization direction of the sixth magnetic unit 2918 may not be higher
than 90 degrees. In some embodiments, at the position of the sixth magnetic unit 2918,
the included angle between the direction of the magnetic field generated by the first
magnetic unit 2902 and the direction of magnetization of the sixth magnetic unit 2918 may
be less than or equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees.
[0174] In some embodiments, an included angle between the magnetization direction of
the first magnetic unit 2902 and the magnetization direction of the seventh magnetic unit
2920 may be between 0 degrees and 180 degrees. In some embodiments, the included
angle between the magnetization direction of the first magnetic unit 2902 and the
magnetization direction of the seventh magnetic unit 2920 may be between 45 degrees
and 135 degrees. In some embodiments, the included angle between the magnetization
direction of the first magnetic unit 2902 and the magnetization direction of the seventh

magnetic unit 2920 may not be higher than 90 degrees.
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[0175] In some embodiments, at a position of the seventh magnetic unit 2920, an included
angle between a direction of a magnetic field generated by the magnetic circuit component
3000 and the magnetization direction of the seventh magnetic unit 2920 may not be higher
than 90 degrees. In some embodiments, at the position of the seventh magnetic unit
2920, the included angle between the direction of the magnetic field generated by the first
magnetic unit 2902 and the direction of magnetization of the seventh magnetic unit 2920
may be less than or equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees.
[0176] In some embodiments, the first full magnetic field changing unit 2906 may be a
ring-shaped magnetic unit. In such cases, a magnetization direction of the first full
magnetic field changing unit 2906 may be the same as that of the second magnetic unit
2908 or the fourth magnetic unit 2912. For example, on the right side of the first magnetic
unit 2902, the magnetization direction of the first full magnetic field changing unit 2906 may
be directed from an outer ring to an inner ring of the first full magnetic field changing unit
2906. In some embodiments, the second ring unit 2922 may be a ring-shaped magnetic
unit. In such cases, a magnetization direction of the second ring unit 2922 may be the
same as that of the sixth magnetic unit 2918 or the seventh magnetic unit 2920. For
example, on the right side of the first magnetic unit 2902, the magnetization direction of the
second ring unit 2922 may be directed from an outer ring to an inner ring of the second ring
unit 2922.

[0177] In the magnetic circuit component 3000, a number of magnetic units may increase
the total magnetic flux. Different magnetic units may interact with each other, thereby
suppressing the leakage of the magnetic induction lines, increasing the magnetic induction
strength in the magnetic gap, and improving the sensitivity of the loudspeaker apparatus.
[0178] FIG.21 is a longitudinal sectional view illustrating a magnetic circuit component
3100 according to some embodiments of the present disclosure. As shown in FIG. 21, the

magnetic circuit component 3100 may include a first magnetic unit 3102, a first
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magnetically conductive unit 3104, a second magnetically conductive unit 3106, and a
second magnetic unit 3108.

[0179] 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 embodiments, the first magnetic unit 3102 may include a first magnet. The
second magnetic unit 3108 may include a second magnet. The first magnet may be the
same as or different from the second magnet. The first magnetically conductive unit 3104
and/or the second magnetically conductive unit 3106 may include any one or more
magnetically conductive materials described in the present disclosure. The processing
manner of the first magnetically conductive unit 3104 and/or the second magnetically
conductive unit 3106 may include any one or more processing manners described in the
present disclosure. In some embodiments, the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnetic unit 3108 may be disposed
as an axisymmetric structure. For example, the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnetic unit 3108 may be cylinders.
In some embodiments, the first magnetic unit 3102, the first magnetically conductive unit
3104, and/or the second magnetic 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 equal to the thickness of the second magnetic unit 3108. In some
embodiments, the second magnetically conductive unit 3106 may be a groove-type
structure. The groove-type structure may include a U-shaped section. The groove-type
second magnetically conductive unit 3106 may include a bottom plate and a side wall. In
some embodiments, the bottom plate and the side wall may be integrally formed as a
whole. For example, 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 connected to the side wall through any one or more connection manners described in

the present disclosure. The second magnetic unit 3108 may be disposed as a ring shape
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or a sheet shape. The shape of the second magnetic unit 3108 may refer to descriptions
elsewhere in the specification. In some embodiments, the second magnetic unit 3108
may be coaxial with the first magnetic unit 3102 and/or the first magnetically conductive
unit 3104.

[0180] An upper surface of the first magnetic unit 3102 may be connected to a lower
surface of the first magnetically conductive unit 3104. A lower surface of the first magnetic
unit 3102 may be connected to the bottom plate of the second magnetically conductive unit
3106. A lower surface of the second magnetic unit 3108 may be connected to an upper
surface of the first magnetically conductive unit 3104. A connection manner between the
first magnetic unit 3102, the first magnetically conductive unit 3104, the second
magnetically conductive unit 3106 and/or the second magnetic unit 3108 may include one
or more manners such as bonding, snapping, welding, riveting, bolting, or the like, or any
combination thereof.

[0181] A magnetic gap may be formed between the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnetic unit 3108 and the side wall
of the second magnetically conductive unit 3106. A voice coil may be disposed in the
magnetic gap. In some embodiments, the first magnetic unit 3102, the first magnetically
conductive unit 3104, the second magnetically conductive unit 3106, and the second
magnetic unit 3108 may form a magnetic circuit. In some embodiments, the magnetic
circuit component 3100 may generate a first full magnetic field. The first magnetic unit
3102 may generate a second magnetic field. The first full magnetic field may be formed
by magnetic fields generated by all components (e.g., the first magnetic unit 3102, the first
magnetically conductive unit 3104, the second magnetically conductive unit 3106, and the
second magnetic unit 3108) in the magnetic circuit component 3100. A magnetic field
strength of the first full magnetic field in the magnetic gap (also referred to magnetic
induction strength or magnetic flux density) may be greater than a magnetic field strength

of the second magnetic field in the magnetic gap. In some embodiments, the second
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magnetic unit 3108 may generate a third magnetic field. The third magnetic field may
increase the magnetic field strength of the second magnetic field in the magnetic gap.
[0182] In some embodiments, an included angle between a magnetization direction of the
second magnetic unit 3108 and a magnetization direction of the first magnetic unit 3102
may be between 90 degrees and 180 degrees. In some embodiments, the included angle
between the magnetization direction of the second magnetic unit 3108 and the
magnetization direction of the first magnetic unit 3102 may be between 150 degrees and
180 degrees. In some embodiments, the magnetization direction of the second magnetic
unit 3108 may be opposite to that of the first magnetic unit 3102 (the direction a and the
direction b shown in the figure).

[0183] Compared with a magnetic circuit component with a single magnetic unit, the
magnetic circuit component 3100 may add the second magnetic unit 3108. The
magnetization direction of the second magnetic unit 3108 may be opposite to the
magnetization direction of the first magnetic unit 3102, which may suppress a magnetic
leakage of the first magnetic unit 3102 in the magnetization direction. Therefore, the
magnetic field generated by the first magnetic unit 3102 may be more compressed into the
magnetic gap, thereby increasing the magnetic induction strength within the magnetic gap.
[0184] It should be noted that the description of the loudspeaker apparatus described
above is merely for illustration purposes and should not be regarded as the only feasible
implementation solution. Obviously, for those skilled in the art, after understanding the
basic principle of the loudspeaker apparatus, it may be possible to make various
modifications and changes in forms and details of the specific methods and operations of
implementing the loudspeaker apparatus without departing from the principles, but these
modifications and changes are still within the scope described above. For example, the
magnetic unit in the magnetic circuit component is not limited to the first magnetic unit, the
second magnetic unit, the third magnetic unit, the fourth magnetic unit, the fifth magnetic

unit, the sixth magnetic unit, and the seventh magnetic unit. The number of magnetic
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units may be increased or decreased. Such deformations are all within the protection
scope of the present disclosure.

[0185] In some embodiments, the loudspeaker apparatus (e.g., MP3 Player) described
above may also transmit the sound to the user through air conduction. When the air
condition is used to transmit the sound, the loudspeaker apparatus may include one or
more sound sources. The sound source may be located at a specific position of the
user’s head, for example, the top of the head, a forehead, a cheek, a temple, an auricle,
the back of an auricle, etc., without blocking or covering an ear canal. FIG. 22 is a
schematic diagram illustrating transmitting a sound through air conduction according to
some embodiments of the present disclosure.

[0186] As shown in FIG. 22, a sound source 2210 and a sound source 2220 may generate
sound waves with opposite phases ("+" and "-" in the figure indicate the opposite phases).
For brevity, the sound source mentioned herein may refer to sound outlets of the
loudspeaker apparatus that may output sounds. For example, the sound source 2210 and
the sound source 2220 may be two sound outlets respectively located at specific positions
of the eyeglasses (for example, the core housing 20, or the circuit housing 30).

[0187] In some embodiments, the sound source 2210 and the sound source 2220 may be
generated by the same vibration device 2201. The vibration device 2201 may include a
diaphragm (not shown in the figure). When the diaphragm is driven to vibrate by an
electric signal, the front side of the diaphragm may drive the air to vibrate, the sound
source 2210 may form at the sound outlet through a sound guiding channel 2212, the back
of the diaphragm may drive air to vibrate, and the sound source 3320 may form at the
sound outlet through a sound guiding channel 3322. The sound guiding channel may
refer to a sound transmission route from the diaphragm to the corresponding sound outlet.
In some embodiments, the sound guiding channel may be a route surrounded by a specific
structure on the loudspeaker apparatus (for example, the earphone housing 220 in FIG. 19,

or the eyeglass temple 15 in FIG. 1). It should be known that, in some alternative
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embodiments, the sound source 3310 and the sound source 3320 may also be generated
by different vibrating diaphragms of different vibration devices, respectively.

[0188] Among the sounds generated by the sound source 2210 and the sound source
2220, one portion may be transmitted to the ear of the user to form the sound heard by the
user. Another portion may be transmitted to the environment to form a leaked sound.
Considering that the sound source 2210 and the sound source 2220 are relatively close to
the ears of the user, for convenience of description, the sound transmitted to the ears of the
user may be referred to as a near-field sound. The leaked sound transmitted to the
environment may be referred to as a far-field sound. In some embodiments, the near-
field/far-field sounds of different frequencies generated by the loudspeaker apparatus may
be related to a distance between the sound source 2210 and the sound source 2220.
Generally speaking, the near-field sound generated by the loudspeaker apparatus may
increase as the distance between the two sound sources increases, while the generated
far-field sound (the leaked sound) may increase with increasing the frequency.

[0189] For the sounds of different frequencies, the distance between the sound source
2210 and the sound source 2220 may be designed, respectively, so that a low-frequency
near-field sound (e.g., a sound with a frequency of less than 800Hz) generated by the
loudspeaker apparatus may be as large as possible and a high-frequency far-field sound
(e.g., a sound with a frequency greater than 2000 Hz) may be as small as possible. In
order to implement the above purpose, the loudspeaker apparatus may include two or
more sets of dual sound sources. Each set of the dual sound sources may include two
sound sources similar to the sound source 2210 and the sound source 2220, and generate
sounds with specific frequencies, respectively. Specifically, a first set of the dual sound
sources may be used to generate low frequency sounds. A second set of the dual sound
sources may be used to generate high frequency sounds. In order to obtain more low-
frequency near-field sounds, the distance between two sound sources in the first set of the

dual sound sources may be set to a larger value. Since the low-frequency signal has a
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longer wavelength, the larger distance between the two sound sources may not cause a
large phase difference in the far-field, and not form excessive leaked sound in the far-field.
In order to make the high-frequency far-field sound smaller, the distance between the two
sound sources in the second set of the dual sound sources may be set to a smaller value.
Since the high-frequency signal has a shorter wavelength, the smaller distance between
the two sound sources may avoid the generation of the large phase difference in the far-
field, and thus the generation of the excessive leaked sounds may be avoided. The
distance between the second set of the dual sound sources may be less than the distance
between the first set of the dual sound sources.

[0190] The beneficial effects of the embodiments of the present disclosure may include
but be not limited to: (1) the protective sleeve of the ear hook may elastically abut against
the core housing, thereby improving the waterproof performance of the loudspeaker
apparatus; (2) the size of the forming mold may be reduced by using different molds to
form the ear hook and the core housing separately, thereby reducing the difficulty of mold
processing and forming the ear hook and the core housing during production; (3) the sound
quality of the loudspeaker may be improved by adjusting the angle between the normal line
A of the panel or the normal line A" of the contact surface contacting human skin of the
panel and the line B of the driving force generated by the driving device; (4) the sensitivity
of the loudspeaker apparatus may be improved by adding a magnetic unit, a magnetically
conductive unit and an electrically conductive unit in the magnetic circuit components; (5)
the ear hook may use elastic metal wire with a certain elastic deformation, thereby being
adapted to users with different ear shapes and head shapes. It should be noted that
different embodiments may have different beneficial effects. In different embodiments, the
possible beneficial effects may be any one or a combination of the above, and may be any
other beneficial effects that may be obtained.

[0191] The basic concepts have been described above. Obviously, for persons having

ordinary skills in the art, the disclosure of the invention is merely by way of example, and
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does not constitute a limitation on the present disclosure. Although not explicitly stated
here, those skilled in the art may make various modifications, improvements, and
amendments to the present disclosure. These alterations, improvements, and
modifications are intended to be suggested by this disclosure and are within the spirit and

scope of the exemplary embodiments of this disclosure.
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WHAT IS CLAIMED IS

1. A loudspeaker 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 sleeve being made of an elastic
waterproof material;

a core housing for accommodating an earphone core, the core housing being fixed to
the first plug end and elastically abutted against the protective sleeve; and

a circuit housing for accommodating a control circuit or a battery, the circuit housing
being fixed to the second plug end, the control circuit or the battery driving the earphone
core to vibrate, the vibration of the earphone core generating a driving force to drive a
housing panel of the core housing to vibrate, the driving force being not parallel to a normal

line of the housing panel.

2. The loudspeaker apparatus of claim 1, wherein the ear hook further includes:

an elastic metal wire;

awire; and

a fixed sleeve, the fixed sleeve fixing the wire on the elastic metal wire, the protective
sleeve being formed, by injection molding, on periphery of the elastic metal wire, the wire,

the fixed sleeve, the first plug end, and the second plug end.

3. The loudspeaker apparatus of claim 2, wherein

the first plug end and the second plug end are formed, by injection molding, at both
ends of the elastic metal wire respectively,

the first plug end and the second plug end are arranged with a first wiring channel and
a second wiring channel respectively, and

the wire extends along the first wiring channel and the second wiring channel.
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4. The loudspeaker apparatus of claim 3, wherein the wire passes through the first wiring

channel and the second wiring channel.

5. The loudspeaker apparatus of claim 3, wherein

the first wiring channel includes a first wiring groove and a first wiring hole connecting
the first wiring groove and an outer end surface of the first plug end,

the wire extends along the first wiring groove and the first wiring hole and is exposed
on the outer end surface of the first plug end,

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

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

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

6. The loudspeaker apparatus of claim 2, wherein the ear hook includes at least two fixed

sleeves spaced apart along the elastic metal wire.

7. The loudspeaker apparatus of claim 1, wherein

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

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

the first socket is connected to the first plug end.

8. The loudspeaker apparatus of claim 7, wherein the first plug end includes:

an inserting portion being at least partially inserted into the first socket and abutting
against an outer side surface of the stopping block; and

two elastic hooks being arranged on a side of the inserting portion facing inside of the

core housing, wherein:
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the two elastic hooks are brought together under action of external thrust and
the stopping block, and

after passing through the stopping block, the two elastic hooks are elastically
restored to be stuck on an inner surface of the stopping block to realize the fixation

of the core housing and the first plug end.

9. The loudspeaker apparatus of claim 8, wherein
the inserting portion is partially inserted into the first socket, and
an exposed part of the inserting portion is arranged in a stepped manner to form an

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

10. The loudspeaker apparatus of claim 9, wherein

the protective sleeve further extends to a side of the annular table surface facing the
outer end surface of the core housing, and

when the core housing and the first plug end are fixed, the protective sleeve elastically

abuts against the core housing to realize sealing.

11. The loudspeaker apparatus of claim 1, wherein
the loudspeaker apparatus further includes a fastener,
the circuit housing is arranged with a second socket, and
the second plug end is at least partially inserted into the second socket and connected

to the second socket by the fastener.

12. The loudspeaker apparatus of claim 11, wherein

the second plug end is arranged with a slot perpendicular to an inserting direction of
the second socket,

a through hole corresponding to a position of the slot is arranged on a first sidewall of

the circuit housing;
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the fastener includes two parallel pins and a connecting portion for connecting the
pins, and
the pins are inserted into the slot from outside of the circuit housing through the

through hole to 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 sleeve, the housing sheath being wrapped

around periphery of the circuit housing.

14. The loudspeaker apparatus of claim 1, wherein
the housing panel and the earphone core are in a transmission connection, and
all or part of the housing panel is used to contact or abut a user's body to conduct a

sound generated by the vibration of the earphone core.

15. The loudspeaker apparatus of claim 14, wherein when a straight line of the driving
force has a positive direction pointing to outside of the loudspeaker apparatus from the
housing panel and the normal line has a positive direction pointing to the outside of the
loudspeaker apparatus, an angle between the two lines in their positive direction is an

acute angle.

16. The loudspeaker apparatus of claim 14, wherein
the earphone core includes a coil and a magnetic circuit system, and
an axis of the coil or the magnetic circuit system is not parallel to the normal line, the

axis being perpendicular to a radial plane of the coil or the magnetic circuit system.

17. The loudspeaker apparatus of claim 14, wherein
the driving force has a component in a first quadrant or a third quadrant of a XOY

plane coordinate system, wherein
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an origin O of the XOY plane coordinate system is on a contact surface between the
loudspeaker apparatus and a human body, an X-axis of the XOY plane coordinate system
is parallel to a coronal axis of the human body, a Y-axis of the XQOY plane coordinate
system is parallel to a sagittal axis of the human body, a positive direction of the X-axis
faces outside of the human body, and a positive direction of the Y-axis faces front of the

human body.

18. The loudspeaker apparatus of claim 14, wherein a region of the housing panel used to

contact or abut the user's body includes a flat surface or a quasi-flat surface.

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

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

a first magnetically conductive unit; and

at least one second magnetic unit, the at least one second magnetic unit surrounding
the first magnetic unit and forming a magnetic gap with the first magnetic unit, a magnetic
field strength of the first magnetic field in the magnetic gap being greater than a magnetic

field strength of the second magnetic field in the magnetic gap.

20. The loudspeaker apparatus of claim 19, wherein the magnetic circuit component further
includes:

a second magnetically conductive unit; and

at least one third magnetic unit being connected to the second magnetically

conductive unit and the at least one second magnetic unit.

21. The loudspeaker apparatus of claim 20, wherein the magnetic circuit component further

includes:
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at least one fourth magnetic unit being located below the magnetic gap and connected

to the first magnetic unit and the second magnetically conductive unit.

22. The loudspeaker apparatus of claim 19, wherein the magnetic circuit component further
includes:
at least one fifth magnetic unit being connected to an upper surface of the first

magnetically conductive unit.

23. The loudspeaker apparatus of claim 22, wherein the magnetic circuit component further
includes:

a third magnetically conductive unit being connected to an upper surface of the fifth
magnetic unit, wherein the third magnetically conductive unit is configured to suppress a

leakage of a field strength of the first magnetic field.

24. The loudspeaker apparatus of claim 20, wherein
the first magnetically conductive unit is connected to the upper surface of the first
magnetic unit,
the second magnetically conductive unit includes a bottom plate and a sidewall; and
the first magnetic unit is connected to the bottom plate of the second magnetically

conductive unit.

25. The loudspeaker apparatus of claim 20, further comprising:
at least one electrically conductive unit being connected to at least one unit of the first
magnetic unit, the first magnetically conductive unit, or the second magnetically conductive

unit.
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ABSTRACT
The present disclosure discloses a loudspeaker apparatus. The loudspeaker

apparatus may include an ear hook, a core housing, and a circuit housing. The ear hook
may include a first plug end and a second plug end. The ear hook may be surrounded by
a protective sleeve. The protective sleeve may be made of an elastic waterproof material.
The core housing may be used for accommodating an earphone core. The core housing
may be fixed to the first plug end and elastically abutted against the protective sleeve. The
circuit housing may be used for accommodating a control circuit or a battery. The circuit
housing may be fixed to the second plug end. The control circuit or the battery may drive
the earphone core to vibrate. The vibration of the earphone core may generate a driving
force to drive a housing panel of the core housing to vibrate. The driving force may be not
parallel to a normal line of the housing panel. In the present disclosure, the core housing
may elastically abut against the protective sleeve surrounding the ear hook to improve the
overall waterproof effect of the loudspeaker apparatus and simplify the manufacturing and

assemble process of the loudspeaker apparatus.
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket Number | 20608-0081U8S00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

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
«il [rongjian | | -
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:
EFS Web2.2.12 IPR2025-00842; Mojawa
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Attorney Docket Number | 20608-0081US00

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|{ 20608-0081US00 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 B
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
EFSWeb2.2.12 IPR2025-00842; Mojawa
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Attorney Docket Number | 20608-0081US00

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/CN2019/102397 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).

Remove

Application Number Cvaun’tryi Filing Date {YYYY-MM-DD) Access leei {if applicable)
P(31910009927 4 N 019-01-05 95DA

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

EFS Web 2212
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Attorney Docket Number | 20608-0081US00

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.
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Attorney Docket Number | 20608-0081US00

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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Attorney Docket Number | 20608-0081US00

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)| [2020-12-30

First Name | Yangzhou Last Name | Du Registration Number | 65310

Additional Signature may be generated within this form by selecting the Add button.
EFSWeb2.2.12 IPR2025-00842; Mojawa

Ex. 1002 - Page 1573



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 | 20608-0081US00

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.

EFS Web 2.2.12 IPR2025-00842; Mojawa
Ex. 1002 - Page 1574



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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