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No Pending Motions

* No motions to amend claims.

* No motions to exclude or strike evidence.

(’582 and '084 Pats.)
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Commonality of Claim 1 Elements

582 Pat. [1a]-[1d], [1f]
1. A loudspeaker apparatus, comprising: ,084 Pat- [1 a] '[1 d]

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 Te~. - LA loudspeaker apparatus, comprising:

waterproof material; ~+ an ear hook including a first plug end and a second plug
a core housit}g for gccommodating an earphone core, the E:Ild.} the ear hook being surrounded b}r’ a pI‘DtEC'[iVE

core housing being fixed to the first plug end and~ _ . . .

clastically abutted against the protective sleeve, |>~. sleeve, the protective sleeve being made of an elastic

wherein A waterprool material;

the core housing including a housing panel facing

human body and a housing back pancl opposite t ~a core housing for accommodating an earphone core, the

the housing panel, and core housing being fixed to the first plug end and
the vibration of the earphone core drives the housing elastically abutted against the protective sleeve; and
panel and the housing back panel to vibrate, the - a circuit housing for accommodating a control circuit or
vibration of the housing panel having a first phase, A . . . )
the vibration of the housing back panel having a , a battery, the circuit housing being fixed to the second
. . . / - - = -
second phase, wherein when the vibration frequen- J plug end, the control circuit or the battery driving the
cies of the housing panel and the housing back panel , i b the vibrati fth h
1s within a range of 2000 Hz to 3000 Hz, an absolute ,/ carpionc CD%‘E to vi X r EEI'[E, ¢ vibr Eltltﬂll O ¢ earp one
value of a difference between the first phase and the | core generating a driving force to drive a housing panel
_ second phase is less than 60 degrees; and A of the core housing to vibrate, the driving force being
a circuit housing for accommodating a control circuit or , llel 11 fthe h h I
a battery, the circuit housing being fixed to the second” not parallel to a normal line o ¢ nousing pancl.

plug end, the control circuit or the battery driving the
earphone core to vibrate to generate a sound.

(’582 and 084 Pats.)
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Patent Owner’s Own Prior Patent (Li) is Primary Reference

(12) International application published under Patent Cooperation Treaty

&

(19) World Intellectual

Property Organization

al bureau

ionalonh

naunher.

(43) Tnter]
Januar]
(51) Internationd
classificatid
HO4R 100
HdM 148
Internationd
(38 P———
(22) Internationg
s llunemmcfnd
anzuage:
Internations
(26) language:
(30) Priority dat}
Patent
2006-1890:
(71} Applicant
United States)
f-chome, Koy
Prefecture, 9828.
(£4) Title: BONE
(#4) Title of Invy

(£7) Abstract: Pl
conduction speak]
information to o3
is provided with
information, and
colummar piezoel
(57) Abstract: a
conduction speak]
beone conduction
conduction speal]

(21) Applicadon number: 20

(19) China National Intellectual Property Administration

LA

(22) Application Dare: Augus|
(62) Original divisional appli
2015104966171 2015.08.13
(73) Patent holder: Shenzhen|
Address: 1/F and 4/F, Plant 14
Zone. Shixin Community. Shi;
District, Shenzhen. G d
(72) Inventors: Liao Fengyun|
Qi Xin
(74) Patent Agency: Shenzhed
Property Agency Office (Gene]
Agent: Li Qingbo
(51) Int. C1.
HO4R 9/06(2006.01)
HO4R 9/02(2006.01)

[54] Title of invention

Bone conduction speaker

[57] Abstract

The present invention discl
comprising a housing. an en|
vibration transmitting plate; the
inside the housing; the energy
transmitting plate is suspended
first vibration transmitting plat|
conversion device and vibrat]
conversion device. The panel
first vibration transmitting plat{
angle relative to the housing w
present invention can improve
speakers.

CN 106037222 A

(19) China National Intellectual Property Administration

S
- ‘ p (12) Invention Patent

(10) Publication No.: CN 107454492 A
(45) Publicarion Date: December 8. 2017

(21) Application number: 201710715912.0

(22) Applicarion Date: August 18, 2017

(71) Patent holder: Shenzhen Shokz Co., Ltd.
Address: 1F and 4F, Plant 14%, Shancheng
Industrial Zone. Shixin Community. Shiyan Sub-
District, Bao'an District, Shenzhen, Guangdong.
China 518108

(72) Inventors: Li Yongjian, Zhao Haofeng. You
Fen Qi Xin

(74) Patent Agency: Shenzhen Wispro Intellectual
Property Agency Office (General Partnership) 44280
Patent Agenr: Li Qingbo

(51) Int. C1.

HO4R 1/10 (2006.01)

Claims: 2 pages; Description: 10 pages: Drawings: 8 pages

[54] Title of invention

A bone conduction earphone

[57] Abstract

The embodiments of the present invention provide a bone
conduction earphone. comprising an ear hook assemibly,

wherein the ear hook assembly comprises a first housing, a
second housing, and a connecting component connecting the

first housing and the second housing. wherein the connecting

component comprises a first elastic metal wire connecting the
first housing and the second housing at both ends, and a first
elastic coating layer wrapped around the first elastic metal
wire. With the above methods, the present mvenfion can
effectively enhance the bending performance of bone
conduction earphones.

CN 107454402 A

Li teaches earphone structural

elements (bot

patents).

Liao (also PO’s) teaches earphone
core frequency features ('582 patent).

ujita teaches earphone core non-
arallel driving force (‘084 patent).

xercise in routine engineering.

0 secondary considerations.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

(’582 and '084 Pats.)




Ground 1: Li Discloses All Basic Elements of an Audio Headset

Li discloses:
— Ear Hook 113
— Core Housing 112, 115
— Earphone Core
— Circuit Housing 111, 114
— Control Circuit 14
— Battery 13

122 (’582 and '084 Pats.)
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Ground 1: Li Combinations Render Claim 1 of Each Patent Obvious

 Liao teaches earphone core
vibration drives housing panel 220
and back panel 210 with in phase
vibration frequency in claimed owaieotie
2000-3000 Hz range.
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* Fujita teaches earphone core
vibration drives housing panel with

non-parallel driving force. i BRRR

» Li + Liao (’582 Pat.) and Li + Fuijita AT A N
(‘084 Pat.) combinations constitute =
routine engineering.

(’582 and 084 Pats.)



Ground 1: Li + Routine Engineering

’582 Pat. [1a], [1b]

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,

/
/
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'084 Pat. [1a], [1b] :”

1. A loudspeaker apparatus, comprising;: 4
an ear hook including a first plug end and a second plug '\;i
end, the ear hook being surrounded by a protective R\

sleeve, the protective sleeve being made of an elastic \
waterproof material;

(’582 and '084 Pats.)



Ground 1: Li + Routine Engineering

’582 Pat. [1c]

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,
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084 Pat. [1c]
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“Elastically Abutting”

a core housing for accommodating an earphone core, the 7 ],3.-’_“;.-(‘:,-”'--]'*-'5;'}] oo Sieere ?“g"””me””
. . 2 N s Y A—
core housing being fixed to the first plug end and 1l —— -
elastically abutted against the protective sleeve; and __ L s
— el —— — W 774 Core Hd:;]ﬁhiné
122

I
Plug-In Portian 123

Figure 10

(’582 and 084 Pats.)
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Ground 1: Li + Routine Engineering

’582 Pat. [1f]

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 to generate a sound. AR

Circuit
housing

,084 Pat- [1 d] battery

~

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

N
control
circuit

Circuit
housing

(’582 and '084 Pats.)
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Ground 1 (’582 patent): Li + Liao

’582 Pat. [1e]

the vibration of the earphone core drives the housing
panel and the housing back panel to vibrate, the
vibration of the housing panel having a first phase,
the vibration of the housing back panel having a
second phase, wherein when the vibration frequen-
cies of the housing panel and the housing back panel
1s within a range of 2000 Hz to 3000 Hz, an absolute
value of a difference between the first phase and the
second phase is less than 60 degrees; and
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Figure 2-B

(’582 Pat.)
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Ground 1 (084 patent): Li + Fujita

’084 Pat. [1d] vide of

loudspeaker apparatus

a circuit housing for accommodating a control circuit or S a"g'c\
a battery, the circuit housing being fixed to the second Straight linc of the driving force
. . _ Normal i Housing panel
plug end, the control circuit or the battery driving the e Bl gt

1d

earphone core to vibrate, the vibration of the earphone el L
core generating a driving force to drive a housing panel :
of the core housing to vibrate, the driving force being . 1 \ ——16c
not parallel to a normal line of the housing panel. piezoelectric \
element 12~ _ /4\'\‘//////// =
. s \% \\
. § == L oudspeaker apparatus
11b—— ‘% ‘\
N | N\
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T 13
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Fujita, Figure 2

(084 Pat.)
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Li-Liao and Li-Fujita
Ground 1 of '582 and '084 Patents

Common Li Issues




Ground 1 (’582 and ’084): Disputed Li Issues Common to Both Patents

* Whether claimed first and second plug ends are obvious features.

* Whether the core housing being elastically abutted against the
protective sleeve is obvious.

* Whether Petitioner applied consistent construction of “the control circuit
or the battery driving the earphone core to vibrate.”

(’582 and 084 Pats.)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 1 (’582 and ’084): First and Second Plug Ends Are Obvious

Li teaches end plug connections.
— Li discloses “a variety of ways to connect components in a bone conduction earphone.”

— Natural locations for modular connections are the two ear-hook interfaces.

(113

— Li does not “criticize, discredit, or otherwise discourage’™ using a plug to connect a
housing to connectlng component 113.

“A patent challenger may rely on an ordinarily skilled artisan’s knowledge to
establish obviousness.”
— Institution Decision ('582) 47 (citing Koninklijke Philips N.V. v. Google LLC, 948 F.3d

1330, 1337-38 (Fed. Cir. 2020); Ariosa Diagnostics v. Verinata Health, Inc., 805 F.3d
1359, 1365 (Fed. Cir. 2015)); ID ('084) 49 (same).

(’582 and 084 Pats.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 15




Ground 1 (’582 and ’084): First and Second Plug Ends Are Obvious

Randall Manufacturing v. Rea,
733 F.3d 1355, 1362 (Fed. Cir. 2013)

An ordinarily skilled artisan’s knowledge is “part of the
store of public knowledge that must be consulted when
considering whether a claimed invention would have
been obvious.”

(’582 and 084 Pats.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 16




Ground 1 (’582 and ’084): First and Second Plug Ends Are Obvious

Motivation

—Plug ends provide modularity for simplified manufacturing, later
wiring, component replacement, and cost reduction.

—Modular prior art supports motivation.

—Modular connections at ear hook ends among finite number of places
to best achieve modularity benefits.

—Waterproofing was desired and various techniques widely available.

(’582 and 084 Pats.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 17




Ground 1 (’582 and ’084): First and Second Plug Ends Are Obvious

* “The relevant inquiry is whether a skilled artisan would have been motivated
to combine Li's teachings with the skilled artisan’s knowledge about the
benefits of modular component design.”

—ID (’582) 49; ID ('084) 51.

 “[T]he Federal Circuit stated in Randall that ‘well-documented knowledge’
could ‘easily explain why an ordinarily skilled artisan would have been
motivated to combine or modify the cited references to arrive at the claimed
inventions.™

—ID (’582) 48: ID ('084) 50.

(’582 and 084 Pats.)
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Ground 1 (’582 and ’'084): Component Modularity Well-Known in the Art

, EX1014,

Modular Portions and
Electrical Connections Were
Well-Known in the Art
— Hupkes (EX1011): user comfort 'y
— Dryer (EX1012): reduced mfg. costs &
— Mei (EX1013): wearing stability
— Chen (EX1014): reduced mfg. costs

— Lott (EX1015): modular headset
portions

— Bellas (EX1016): headphones with
removable or separable components

— Eggebraaten (EX1019): modular
connections “inexpensive to
manufacture”

EX1015

EX1011

FIG. 7 Y,

X

EX1013 EX1019, Fig. 13.

FIG. 1

(’582 and 084 Pats.)
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Ground 1 (’582 and ’'084): Component Modularity Well-Known in the Art

, EX1014,

 Reliance on “Modularity” Prior
Art is Proper.

— Board already determined VB,
compliance with 37 C.F.R. (&
§ 42.104(b)(4).

EX1015

EX1011

— Prior modular patents fall outside
definition of “general knowledge”
in July 31, 2025 Director Memo.

— Prior modular patents demonstrate
knowledge of POSITA and support
motivation to combine.

FIG. 7 Y,

X

EX1013 EX1019, Fig. 13.

FIG. 1

(’582 and '084 Pats.)
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Ground 1: Elastically Abutted
Claim 1 of '582 and '084 Patents




Ground 1 (’582 and '084): Elastic Abutment Is Obvious

'582 Pat. [1b]; 084 Pat. [1c]; - Li teaches the core housing
a core housing for accommodating an earphone core, the eIaStlca_”y abutted agalnSt the
core housing being fixed to the first plug end and protectlve sleeve.

elastically abutted against the protective sleeve; and

* “Li's figures collectively show
[the elastically abutted]
HL?lu ”E H:/ 2 . - '.*E:ifrfcany,:itffnﬁ"l _ f e atu r e . "
] .'/:.u ,__'\_-\‘.._.-— = - roteciive alegve - LE-INn Hole
. nLl T, | — 4 —- tf _L ID (582) 55-56 (citing Figs. 2, 5, 9-10); ID (084) 59-60 (same).
12 X 7
Plug-In Portion 123

(’582 and '084 Pats.)
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Ground 1 (’582 and ’084): Elastic Abutment Is Obvious

* “Li's figures show that second elastic coating layer 122 abuts a housing
when ‘plug-in portions 123 are respectively connected and fixed to the

. . . ’93
first housings 111 of the two ear hook assemblies 11.
— ID (’582) 55 (citing EX1004, 9158, Figs. 2, 3, 5, 9, 10); ID ('084) 59 (citing same).
123b
nl'j ,_;I "'il;?,',‘. 12 “Flastically Abutting”
“I;T—""’I.x.-fl,f_;-{{;- 4 = Protective Sleeve g Plug-in Hole 1111
123 1 Lo [ ! S 1—/— ]
1111a : JE—— - | -
B o
/ e —— Care Housns
122 7
Plug-In Portion 123
Frgure 10

(’582 and 084 Pats.)
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Ground 1 (’582 and ’084): Elastic Abutment Is Obvious

A POSITA would have understood second elastic coating layer 122
compresses against end of the plug-in hole 1111 of the housing 111.

— Li's plug-in portions tightly fit
Into the housing openings.

— Li's second elastic coating
layer is silicone, rubber, latex,
or a composite material.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 1 (582 and ’084): No Construction of “Elastically Abutted” Is Necessary

Realtime Data LLC v. lancu,
912 F.3d 1368, 1375 (Fed. Cir. 2019)

“The Board is required to construe only those terms
that are in controversy, and only to the extent
necessary to resolve the controversy.”

(Internal citations omitted)

(’582 and 084 Pats.)
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Ground 1 (582 and ’084): No Construction of “Elastically Abutted” Is Necessary

Patent Owner’s “plain and ordinary” construction is incorrect:
Improperly imports limitations from the specification
» “end surface of the core housing”
 specification discloses other abutment locations
= does not require a waterproof relationship
 confirmed by claim differentiation (see claim 10 of each patent)

(’582 and 084 Pats.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 26




Ground 1: Control Circuit or Battery
Driving Earphone Core

Claim 1 of '582 and '084 Patents




Ground 1 (’582 and ’084): Control Circuit or Battery Driving Earphone Core

’582 Pat. [1f] PO does not dispute Li teaches

a circuit housmg for accommodatmg a control circuit or “the control circuit or batte ry

a battery, the circuit housing being fixed to the second [d rives] the ea rphone core”
plug end, the control circuit or the battery driving the

earphone core to vibrate to generate a sound.

084 Pat. [1d] //\

a circuit housing for accommodating a control circuit or A s R
a battery, the circuit housing being fixed to the second | 4 '
plug end, the control circuit or the battery driving the
carphone 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. Figue |

(’582 and '084 Pats.)
DEMONSTRATIVE EXHIBIT —- NOT EVIDENCE




Ground 1 (’582 and ’084): Petitioner applied Consistent Claim Construction

* PO’s argument of contradictory claim constructions is factually
iIncorrect.

— Petitioner applied plain and ordinary meaning in IPR and district court.
— Dr. Kyriakakis testified Li discloses the control circuit drives the earphone core.

* [nconsistent claim construction should have been raised during
discretionary denial briefing.

(’582 and 084 Pats.)
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Li-Liao
Ground 1 of '582 Patent

Liao Issues




Ground 1 (’582 Pat.): Liao Renders Claimed Vibration Obvious

’582 Pat. [1e]

the core housing including a housing panel facing
human body and a housing back panel opposite to
the housing panel, and

the vibration of the earphone core drives the housing
panel and the housing back panel to vibrate, the
vibration of the housing panel having a first phase,
the vibration of the housing back panel having a
second phase, wherein when the vibration frequen-
cies of the housing panel and the housing back panel
is within a range of 2000 Hz to 3000 Hz, an absolute
value of a difference between the first phase and the
second phase is less than 60 degrees; and
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Figure 2

Li, Figure 2
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Figure 2-B
Liao, Figure 2-B
(582 Pat.)
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Ground 1 (582 Pat.): Liao Renders Claimed Vibration Obvious

* Liao discloses housing with flat front panel and rear housing wall of
substantially similar shape, with the vibration source located centrally.

* Liao discloses direct attachment between housing panels.

* POS
attac
the c

TA would have understood Liao’s housing with such direct

nment to vibrate with nearly identical phase and amplitude within
aimed frequency range.

» Patent Owner’s generalized concerns about specific geometry not
applicable to Liao’s disclosure, which lacks such geometry.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Ground 1 (’582 Pat.): Liao Renders Claimed Vibration Obvious

* Petitioner need not show Liao’s housing construction necessarily
always produces the claimed phase difference contrary to PO’s
assertions.

* All that is required is that it would have been obvious to a POSITA for
Liao’s housing to perform in the same way as the claimed housing.

(’582 Pat.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 1 (582 Pat.): Inherency Not Required to Render Claims Obvious

DexCom, Inc. v. Stewart,
No. 2024-1291, 2025 WL 2399052, at *4 (Fed. Cir. Aug. 19, 2025)

“[T]he Board focused its inquiry on what [the prior art reference]
would teach or suggest to a person of ordinary skill in the art,
rather than limiting itself to what [the reference] literally says or
shows. To do otherwise would have been error.”

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Ground 1 (582 Pat.): Hindsight Argument Fails in Absence of Nexus

* PO offered no evidence that the claimed frequencies have any nexus to
secondary considerations of nonobviousness.

In re GPAC Inc.,
57 F.3d 1573, 1580 (Fed. Cir. 1995)

“For objective evidence to be accorded substantial weight, its
proponent must establish a nexus between the evidence and the
merits of the claimed invention.”

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Ground 1, Claim 14 (582 Pat.): Vibration Amplitude Ratio Range

’582 Pat. [14]

14. The loudspeaker apparatus of claim 1, wherein the
vibration signal of the housing panel has a first amplitude,
the vibration signal of the housing back panel has a second
amplitude, and a ratio of the first amplitude to the second
amplitude i1s within a range of 0.5 to 1.5.

95 115a g
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116b 116a = /113p" .-;,j /\ P
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Li, Figure 2
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Ground 1, Claim 14 (582 Pat.): Vibration Amplitude Ratio Range Obvious

* Liao discloses a housing with direct attachment of planar housing
panels.

« POSITA would have understood such a housing would have nearly the
same amplitudes within a range of 0.5 to 1.5 due to the rigid
construction of the core housing with rigid materials of the same
thickness, and the amplitudes being driven from the same source.

(’582 Pat.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 1, Claim 14 (’582 Pat.): POSITA Motivated to Simplify and Reduce Costs

* Obvious to POSITA to construct housing 210 out of the same material
as panel 220 in order to simplify the design and reduce costs.

* POSITA would have been motivated and found obvious to construct
Liao’s bone conduction speaker with panel and housing of same
thickness to simplify the design and manufacture and to reduce costs.

(’582 Pat.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 38




Ground 1, Claim 14 (582 Pat.): Hindsight Argument Fails in Absence of Nexus

* PO offered no evidence that the claimed amplitude ratio range has any
nexus to secondary considerations of nonobviousness.

In re GPAC Inc.,
57 F.3d 1573, 1580 (Fed. Cir. 1995)

“For objective evidence to be accorded substantial weight, its
proponent must establish a nexus between the evidence and the
merits of the claimed invention.”

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Li-Fujita
Ground 1 of '084 Patent

Fujita Issues




Ground 1 (084 Pat.): Non-Parallel Driving Force Is Obvious

* PO does not dispute Fujita e
teaches non-parallel driving force. o
Normal line L 16./Housi;\g panel
* POSITA would have understood e 18 s
Fujita’s design enhanced sound g ; -
transmission efficiency. oy o
b 1 o % \\Q
— Pet. 21 (citing EX1003, 4[110); Reply i § \ «— Loudspeaker apparatus
5-6 (citing Li, 7 25; EX1022, [ 32-34). AN o
156// ‘ \ 11¢ //Ufc/’/
Fujita, Figure 2

(084 Pat.)
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Ground 1 (084 Pat.): Waterproofing Concerns Do Not Defeat the Combination

* Fujita does not require an open, unsealed gap as PO claims.
—Any “gap” would be filled with a gasket, such as a rubber gasket or stopper.

« POSITA would have followed Li’'s sealing techniques for waterproofing.
— Li teaches silicone, rubber, elastic coating layers, and waterproof lining structures.
— Li's elastic materials allow sealing while preserving vibration.

(084 Pat.)
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 42




Ground 1 (084 Pat.): Sound Leakage Concerns Are Addressed by Li

* PO presumes POSITA would engage in cut-and-paste exercise.

* Li addressed sound leakage via strip-shaped sound holes causing
acoustic interference.

— Li reduces leakage using phase interference cancellation techniques.
— POSITA would have reduced leakage with Li’s disclosed sound-hole teachings.

(084 Pat.)
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Li-Fujita-Fukuda
Ground 2 of '084 Patent

Fukuda Issues




Ground 2, Claims 12 and 13 (084 Pat.): Mapping

084 Pat. [12], [13]

12. The loudspeaker apparatus of claim 1, wherein
the housing panel and the earphone core are in a trans-
mission connection, and
all or part of the housing panel 15 used to contact or abut
a user’s body to conduct a sound generated by the
vibration of the earphone core.
13. The loudspeaker apparatus of ¢claim 12, wherein when
a straight lme 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 1s an
acute angle.

 Both Li-Fujita-Fukuda and Li-
Fujita combinations render claims
12-13 obvious.

* Li-Fujita earphones with Fukuda'’s
vibration mechanism achieves an
efficient, high-quality sound and
simple construction.

(084 Pat.)
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Ground 2, Claim 14 (084 Pat.): Fukuda’s Modular Magnetic Driver

'084 Pat. [14]

14. The loudspeaker apparatus of claim 12, wherein 13
the earphone core includes a coil and a magnetic circuit 11 i 2 19
system, and = ' =he o - i
an axis of the coil or the magnetic circuit system is not 22 g\,)‘;\\ ,,, "4‘{\‘!\ _—_1—'.——
parallel to the normal line, the axis being perpendicular | ({\\\/\\’\\ \\\\\\\\\\\\\\\\
to a radial plane of the coil or the magnetic circuit
S}F StE]_‘[L i{l:il::tl t))l::]:“:n the coil and magnetic
Fukuda, Figure 1 i Yoke

Center pole

Fukuda teaches modular magnetic
driver unit with simple construction.

Voice coil

Fukuda, Figure 4

(084 Pat.)
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Ground 3 (’084 Pat.): Fukuda’s Modular Magnetic Driver

* Motivation to Combine: Fukuda driver offers efficient, high-quality
sound and reduced manufacturing cost.
— Liao teaches that high-density permanent magnets improve sound quality.

— Xu, Nielsen, and Nakada show industry focus on sensitivity, efficiency, distortion
reduction, and magnetic-force optimization.

— Fukuda’s modular driver is optimized for low manufacturing cost and “minimized
sound leakage.”

(084 Pat.)
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Ground 2, Claim 14 (084 Pat.): Fukuda’s Modular Magnetic Driver

* Fujita’s convex contact interface remains beneficial whether driven
linearly or rotationally.

— Fukuda’s driver is a well-known alternative vibration generation mechanism in a
more cost-effective and leakage-resistant method of driving that same surface.

— Linear displacement of Fujita’s convex contact surface by Fukuda'’s driver can
provide more consistent amplitude control and lower distortion than rotational
motion.

(084 Pat.)
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Ground 2, Claim 14 (084 Pat.): Fukuda’s Modular Magnetic Driver

» Adapting driver motion and mounting is routine engineering.

— Fukuda’s unitary driver can be readily incorporated into a bone conduction
device.

— A POSITA would have understood that different known vibration-generation
mechanisms (including piezoelectric and magnetic drivers) could be integrated
with known vibration-transmission interfaces and elastic contact structures.

— Any frequency-response differences can be adjusted through conventional driver
tuning (e.g., coil mass, magnet strength, or suspension stiffness).

(084 Pat.)
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Li-Liao/Fujita-Asaka
Ground 2 ('582) and Ground 3 ('084)

UNCHALLENGED




Li-Liao/Fujita-Numata
Ground 3 ('582) and Ground 4 ('084)

Common Numata Issues




Grounds 3 (’582 Pat.) & 4 (’084 Pat.): Li+Liao/Fujita+Numata

Claims 9 and 10

’582 Patent [9], [10]

084 Patent [9], [10]

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:
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.

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 clastic 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. The loudspeaker apparatus ol claim 8, wherein
the inserting portion 18 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.

(’582 and '084 Pats.)
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Grounds 3 (’582 Pat.) & 4 (’084 Pat.), Claim 9: Li+Liao/Fujita+Numata

’582 Pat. [9]

084 Pat. [9]

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.

9. The loudspeaker apparatus ol 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.

(B)

47a 5

.

EX1007, FIGS. 9. 8(B)

« Numata plug end has “annular table
surface spaced apart from the outer
end surface” as in claim 9

— Plain language: when inserting
portion is “partially inserted” into
the socket, exposed part has an
annular surface “spaced apart”
from the core housing’s outer end
surface

— If plug end is fully inserted,
manufacturing tolerances would
provide annular surface spaced
apart from the outer end surface

(’582 and 084 Pats.)
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Grounds 3 (’582 Pat.) & 4 (’084 Pat.), Claim 9: Li+Liao/Fujita+Numata

* Motivation to combine: Numata teaches advantages of secure fit and
Improved wear resistance.

* POSITA would use routine assembly techniques.
— E.g., keying and asymmetric geometries would prevent reverse insertion.

— POSITA would have recognized benefits of Numata outweigh any risk of mis-
installation.

(’582 and 084 Pats.)
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Grounds 3 (’582 Pat.) & 4 (’084 Pat.), Claim 9: Li+Liao/Fujita+Numata

* POSITA would have had an expectation of success.

—Numata’s plugs provide different types of electrical connectivity.
» Numata discloses structure configured for detachable modular assembly.

» |Incorporating conventional conductive elements—such as conductive pins, spring contacts,
conductive sleeves, or routed wires would have been routine to a POSITA.

(’582 and 084 Pats.)
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Grounds 3 ('582 Pat.) & 4 (’084 Pat.), Claim 10: Li+Liao/Fujita+Numata

’582 Pat. [10b]
i The ke s sl o. i o | j discloses Element 10[b]

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.

084 Pat. [10b]
u
10. The loudspeaker apparatus of claim 9, wherein I"?Cm'}b
the protective sleeve further extends to a side of the BN ”1‘.“' yi “Elastically Abutting”
annular table surface facing the outer end surtace of the = :;1—“2{(1‘ .l : Protective Sleeve g Plug-In Hole 1111
core housing, and i 28 [ [SA ) A }74 -
when the core housing and the first plug end are fixed, the s i« =il 3
protective sleeve elastically abuts against the core P i = — R -‘_E'L" —
housing to realize sealing. | ﬂ T , [ cors Housing
b Plug-In Portion 123
Frgure 10

(’582 and 084 Pats.)
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Grounds 3 ('582 Pat.) & 4 ('084 Pat.), Claim 10: Li+Liao/Fujita+Numata

* “Li's figures collectively show [the elastically abutted] feature.”

* POSITA would have used Li’'s teachings of a protective sleeve
iInteracting with the elastic coating layer 1132 over the core housing to
obtain additional sealing.

(’582 and 084 Pats.)
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Li-Liao-Wang-Xu-Nielsen
Ground 4 of '582 Patent

Liao Issues




Ground 4 (582 Pat.): Liao Discloses Claimed Magnetic Circuit Component

’582 Pat. [16]

16. The loudspeaker apparatus of claim 1, wherein the
earphone core further includes a magnetic circuit component
generating a first magnetic field, the magnetic circuit com-
ponent 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 {ield in the
magnetic gap being greater than a magnetic field
strength of the second magnetic field in the magnetic

2ap.-

* Undisputed that
Li+Liao+Wang+Xu+Nielsen
disclose additional
elements of claims 17-20.

« PO argues the Petition
mis-cited Liao for claim
element 16[a].

(’582 Pat.)
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Ground 4 (’582 Pat.): Liao Discloses Claimed Magnetic Circuit Component

First vibration

Second vibration

po——— . .
transmitting plate transmitting plate / 2213
2216 —
----------------------------- i '.‘ P /~' ,"J Ree =
i - Spinybeybamplemysiany L 1 Vibrating plate
2217 " T T, s, N B "W TSR dl 29 1.4
ey L .\\}-_, 2 Ll
i 3 pnpiayissypmpigamioipisopgnisgin st Tk N y
2218 (IILIN ST IO L7 N = (./ j
. . N . }*4- 4 Magr’le)tm plate
Coil i ' ¥ '//j n—.-.,.i...: -~ 2210
2215 PR~ ’j Magnet
2211
........ - IR I . ST Y
' < 4 - ! Magnetic body
e
2219

Figure 22-A

Liao, Figure 22-A

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

» Liao discloses a magnetic circuit

component generating a first magnetic
field.

POSITA would have understood Liao to
disclose or suggest a suitable magnetic
circuit component in a housing using a
direct connection to achieve the frequency
requirements of claim 1.

 Wang and Xu also each disclose Element

16][a].

(’582 Pat.)
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Li-Liao/Fujita and Wang-Xu-Nielsen
Ground 4 ('582) and Ground 5 ('084)

Common Wang-Xu-Nielsen Issues




Ground 4 (582 Pat.), Claims 16-20: Mapping Argument

* Petition provides a feature-by-feature obviousness analysis.

* POSITA would have looked to each of Wang, Xu, and Nielsen “to
iImprove the Li-Liao earphone magnetic circuit system with a strong,
efficient magnetic field.”

* Li-Liao-Wang-Xu-Nielsen combination applied in claim 20 is compatible
with application of prior art in claims 16-19.

(’582 Pat.)
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Ground 5 (’084 Pat.): Claims 16—20 Are Obvious

* PO does not dispute that the claim elements are present.
* Wang, Xu, and Nielsen improve Li-Fujita’s magnetic circuit.

* Nielsen applied to Claim 20 is compatible with obviousness rationale for
claims 16-19.

(084 Pat.)
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Petitioner's Reply
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