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I. INTRODUCTION 

Patent Owner, Shenzhen Shokz Co., Ltd., hereby submits its Response under 

35 U.S.C. § 316(a)(8) and 37 C.F.R. § 42.120 to the Petition filed by Suzhou 

Mojawa Intelligent Electronic Co., Ltd. (“Petitioner”), challenging Claims 1–12, 

14, and 16–20 (“Challenged Claims”) of U.S. Patent No. 11,310,582 (the “’582 

Patent”) (Ex. 1001).  Inter partes review (IPR) of the ’582 Patent was instituted by 

the Board on November 19, 2025. 

Petitioner has failed to show the unpatentability of any of the Challenged 

Claims under the preponderance of evidence threshold across its four Grounds.  

Notably, the Petition is critically flawed because it provides an incorrect mapping 

of an essential claim feature related to elastic abutting of components which is not 

taught or suggested in any of its references.  The Petition also proffers 

combinations based on hindsight and incorrect assumptions that produce earphones 

that would be of significantly inferior quality and ineffective. 

Specifically, Ground 1’s combination of Li and Liao omits three principal 

aspects across claims 1 and 14.  The first aspect relates to a particular segmentation 

pattern in which an ear‑hook component is separated at both ends, with plugs, from 

housings that accommodate electronics.  Li teaches something far removed: an 

intentionally unitary structure that fully integrates the ear hook with the housings 

and lacks any segmentations in that vicinity.  To bridge this gap, Petitioner 
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attempts to use the knowledge of a person of ordinary skill in the art (POSITA) to 

fill-in for limitations that are clearly not described in the combination’s references. 

But tellingly, none of the seven references used by Petitioner teaches what the 

claims actually require: plugs at both ends of an ear hook component segmenting it 

from adjacent housings. 

The second claimed aspect missing from Ground 1’s prior art combination 

relates to waterproofing features of the earphone, and specifically to the claim 

requirement that the core housing of the device be elastically abutted against the 

protective sleeve.   Petitioner’s analysis is fatally flawed because it disregards what 

the claim actually requires and incorrectly points to the prior art’s description of 

potential contact between different components. 

The third aspect relates to relative vibration dynamics between different 

speaker housing panels, specifically phase differences (element [1e]) and 

amplitude ratios (claim 14).  Petitioner’s contentions rely on a fringe scenario in 

Liao’s 189-paragraph description that mentions (only once) a direct connection 

between the housing panels, and then incorrectly concludes that because of that 

direct connection, the limitations in [1e] are met.  Petitioner’s approach amounts to 

a flawed inherency argument.  Rather than identify prior‑art disclosures addressing 

the claimed phase and amplitude relationships, Petitioner reverse-engineers what it 

believes are necessary and sufficient housing configurations that would supposedly 
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guarantee the required phase difference (element [1e]) and amplitude ratio (claim 

14), and then searches the art for those configurations.  Petitioner’s theory is 

riddled with gaps from start to finish.  At inception, it relies on configurations that 

are not sufficient to guarantee the claimed phase relationship—treating “rigid” 

construction as dispositive while ignoring basic counterexamples a POSITA would 

recognize. At the end, it leans on Liao’s fringe description of a direct connection, 

which counters Liao’s extensive emphasis on elastic coupling.  

These defects in Petitioner’s position in challenging independent claim 1 

also confirm the patentability of all dependent claims. Nevertheless, Grounds 3 and 

4 against the challenged dependent claims contain additional, independent errors.  

Ground 3 fails because it lacks the proper motivation to combine and, separately, 

does not meet dependent claims 9 and 10’s limitations even under the presumed 

combination.  For example, Petitioner urges a redesign of Li’s dual-speaker 

headset based on a prior art plug meant for a single‑ear reversible earpiece, but that 

redesign would yield unwearable configurations in Li’s dual‑ear device—outcomes 

that would deter a POSITA rather than motivate the change. 

Meanwhile, Ground 4 falls apart with an internal contradiction. Back at 

element [1e] in claim 1, Petitioner stakes its theory on Liao’s supposed disclosure 

of “rigid” connection necessitated by direct attachments of the panels.  Yet to meet 

the dependent claims under Ground 4, Petitioner pivots to Liao’s “triple vibration 
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system” embodiment, which expressly uses elastic connections and thus embodies 

the opposite premise.  Petitioner cannot propose a new theory for asserting 

obviousness of a dependent claims that contradicts Petitioner’s assertions against 

the independent claim.  That flip—rigid for the independent claim 1, elastic for the 

dependent claims—renders Ground 4 fatally defective. 

For these and other reasons explained in this Response, Petitioner has failed 

to establish unpatentability by a preponderance of the evidence under any of its 

grounds. 

II. BACKGROUND OF THE CHALLENGED PATENT 

A. The ’582 Patent 

The ’582 Patent teaches a loudspeaker apparatus, such as an earphone, 

which may use bone conduction technology.  Ex. 1001, Abstract, 5:54-62.  The 

’582 Patent notes a desire to provide earphones with a waterproof function so that 

such earphones can be used in special situations such as swimming and on rainy 

days.  Id., Abstract, 1:14-32.  These loudspeaker devices improve upon several 

aspects of prior bone conduction devices based on (1) a reduction in mold sizes 

needed for manufacturing due to segmentation and separation of an ear hook 

component from a core housing component, (2) waterproofing achieved by a 

protective sleeve “elastically abut[ting] against the core housing,” and (3) sound 

quality improvement achieved in-part by leakage reduction by configuring the 
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acoustics or vibration characteristics of different housing panels.  Id., 35:53-36:6. 

The first improvement relates to providing a highly segmented device 

composed of many (e.g., seven) connectable components.  See, e.g., id., FIG. 2 

(annotated below showing the segments).  The core housings 20 are segmented and 

separated from the ear hooks 10, which are also in turn segmented and separated 

from the circuit housings 30.  Id., Abstract, 8:35-62, FIG. 2.  The rear hook 40 is 

also a separate component that connects the two halves of the device via the circuit 

housings 30.  Id. 

 

The ’582 Patent describes that the benefits of this highly segmented device 
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lie in each component, such as the ear hook 10 and the core housing 20, being 

formed with a corresponding mold.  Id., 11:52-12:1.  The molds for individual 

components in this highly segmented design are smaller than a mold for multiple 

integrated/combined components.  Id.  These smaller molds mean that “the 

difficulty of mold process” is reduced.  Id., 11:61-62.  Additionally, as updates or 

modifications to specific features are needed, “it is sufficient to adjust the mold 

corresponding to the [specific] structure instead of adjusting the mold of another 

structure, so as to reduce the cost of production.”  Id., 11:65-12:1. 

In segmenting out an ear hook component for the above-described benefits, 

the ’582 Patent describes an ear hook structure comprising a first plug end 14 

(annotated in red in FIG. 3 below) connectable to a core housing and a second plug 

end 15 (annotated in yellow in FIG. 3 below) connectable to a circuit housing.  Id., 

8:44-56, 11:47-57, 16:5-20, FIGs. 2, 3, 4 and 5. 
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The second improvement relates to waterproofing aspects of the earphone 

device.  The ’582 Patent explains that normal earphone devices no longer meet the 

needs of users “in some special scenes (e.g., swimming, rainy days, etc.)” and 

seeks to provide earphones with waterproofing function, which are becoming  

“more popular with consumers.”  Id., 1:27-30.  The ’582 Patent explains the need 

for waterproofing in view of the segmented design of the earphone device, and 

particularly for the connection location between the ear hook 10 and the core 

housing 20 (i.e., the first plug end).  See, e.g., id., 13:4-59.  For instance, the elastic 

abutment of an ear hook’s protective sleeve against the core housing, where the 

elastic expansion of the protective sleeve fills and seals the connection space.  Id.; 

see also id., 35:54-57. 
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The third improvement relates to improving sound quality by reducing 

sound leakage.  Sound leakage occurs when a speaker housing vibrates and 

compresses air (id., 3:4-9, 20:33-34), and conventional approaches focused on 

minimizing this housing vibration.  See, e.g., Ex. 1005, ¶58 (“reduce the vibration 

energy transmitted to the housing and effectively suppress the bone conduction 

speaker from leaking sound to the outside caused by housing vibration”).  The ’582 

Patent inventors departed from these conventional approaches by instead 

embracing and leveraging the housing vibration.  The ’582 Patent inventors 

discovered that the speaker housing can be configured such that the front and back 

opposite panels respectively produce certain leaked sound waves within a certain 

frequency range.  Ex. 1001, 20:29-41.  These certain leaked sound waves from the 

different housing panels superimpose on each other which reduces their 

amplitudes, “thereby achieving the purpose of reducing the sound leakage of the 

housing.”  Id. 

At least one aspect of configuring the speaker housing to produce these 

particular leaked sound waves is having “the overall rigidity of the housing 700 

[be] relatively large.”  Id.  With this large overall rigidity, the front panel and the 

back panel can respectively have vibrations of similar amplitudes and similar 

phases within the certain frequency range, which produces the desired 

superposition effect that reduces sound leakage.  Id. 
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Each of the above three improvements is reflected in the claims of the ’582 

Patent:1 

(1) improved manufacturability is reflected in at least elements [1a] and [1c] 

which recite the segmentation/separation of the ear hook and the core housing; 

(2) improvements in waterproofing function are reflected in at least elements 

[1b] and [1c], and particularly with [1c]’s elastic abutment of the protective sleeve 

and the core housing; and  

(3) sound leakage reduction is reflected in at least element [1e], which 

recites that the vibration of the housing panel and the vibration of the housing back 

panel have respective phases between which “an absolute value of [the phase] 

difference … is less than 60 degrees.” 

B. Claim Interpretation 

A claim is construed “using the same claim construction standard that would 

be used to construe the claim in a civil action,” 37 C.F.R. § 42.100(b), which is 

governed by Phillips v. AWH Corp., 415 F.3d 1303, 1312 (Fed. Cir. 2005) (en 

banc). 

 
 
1 Patent Owner is using Petitioner’s labels to identify individual limitations of 

claim 1.  See Petition, vi. 
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Petitioner indicates that claim 5 includes a typo and the “surface of the first 

plug end” recited in claim 5 should be construed as the “surface of the second plug 

end.”  Ex. 1001, 37:21-22.  Patent Owner agrees with Petitioner’s interpretation. 

Under the standard set out in Philips, Patent Owner applies the plain and 

ordinary meaning to each term in the remaining claims of the ’582 Patent.  

Because both the Petition and the Institution Decision appear to have 

misconstrued or overlooked the express recitation of “elastically abutted against” 

in the Challenged Claims, Patent Owner provides the following explanations 

regarding the plain and ordinary meaning of this term.  

Discussion: 

“[C]laim construction must begin with the words of the claims themselves.”  

Amgen Inc. v. Hoechst Marion Roussel, Inc., 457 F.3d 1293, 1301 (Fed. Cir. 2006).  

“All words in a claim must be considered in judging the patentability of that claim 

against the prior art.”  In re Wilson, 424 F.2d 1382, 1385 (CCPA 1970). 

The term “elastically abutted against” appears in element [1c] of claim 1, 

which is the only independent claim of the ’582 patent:  

[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. 

Ex.1001, 36:23-25.  
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A plain reading of element [1c] makes clear the express requirement of 

“elastically abutting against” where neither “elastically” nor “abutting” can be 

omitted from the meaning and scope of this claim limitation.  Notably, it is 

improper to ignore the adverb “elastically” when interpreting “elastically 

abutting;” it is equally improper to ignore “abutting” by, for example, interpreting 

this term as “covering” a portion of an outside surface.  See Paper 15, Institution 

Decision (“ID”), 54-55. 

The word “elastically” is an adverb that functions to modify or add meaning 

to the word “abutted.”  Together, “elastically abutted” means more than the core 

housing and the protective sleeve merely contacting or touching each other; rather, 

it requires that the core housing and the protective sleeve be in contact in an elastic 

manner.  Ex. 2020 (“Scordilis”), ¶¶ 70, 73-74.  A person of ordinary skill in the art 

(POSITA) would have been familiar with the concept of elasticity and would have 

understood that abutment with elasticity involves contact characterized by an 

elastic deformation of the protective sleeve (which the claim recites as being made 

of elastic waterproof material).  Id.  Furthermore, the plain and ordinary meaning 

of abutting is different than, for example, surrounding or covering.  Id.  As 

explained below, the detailed description of the present application explains in its 

example embodiments, that abutting of the core housing and the protective sleeve 

is a contact between an end surface of the housing and the protective sleeve.  This 
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is in agreement with the dictionary definition of abut: “to touch or end at one end 

or side.”  See Ex. 2022. 

The ’582 Patent’s specification and figures include many sections that 

describe both elastic deformation—specifically, an elastic compression—and 

contact of the elastic sleeve along the end surface of the housing.  E.g., Ex. 1001, 

FIG. 6 (reproduced below with annotations).  For instance, the ’582 Patent 

illustrates and describes that a portion of the protective sleeve (annular abutting 

surface 161 and annular boss 162 – annotated in green in FIG. 6 below) fills the 

space between an end surface 21 of the core housing 20 (annotated in red in FIG. 6 

below) and the annular plug surface 1422 of first plug end (annotated in blue in 

FIG. 6 below) when the first plug end is at least partially inserted into the core 

housing 20.  Id.  In annotated FIG. 6 below, the red ovals show where the core 

housing (red) is abutted against the protective sleeve (green). 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 13 - 

 

See also id., 13:8-23 (“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.  … 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 
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protective sleeve 16 facing the core housing 20.” (emphasis added)); 13:4-6 (“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.” (emphasis added)); 

13:46-50 (“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.” (emphasis added)). 

As a result of such elastic abutting, “it is 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.”  Ex. 1001, 13:11-17, 13:54-59. 

Additionally, in the context of the remaining limitations of claim 1, it is clear 

that the ear hook itself is “surrounded” by the protective sleeve that is made of an 

elastic waterproof material (element [1b]), which differentiates the term 

“surround” from “abut.”  Also, elements [1a] and [1c] provide the remaining 

context: in connecting (fixing) the first end of the ear hook to the core housing, the 

protective sleeve that surrounds the ear hook elastically abuts against the core 

housing. 

Therefore, a POSITA at the time of the invention, by examining the claim 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 15 - 

language itself, consistent with the examples provided with in the detailed 

description, would have understood that “the core housing being … elastically 

abutted against the protective sleeve” describes an end surface of the core housing 

being in contact with the protective sleeve under an elastic force.  Scordilis, ¶¶67-

75. 

C. Level of Skill in the Art 

Petitioner asserts that a POSITA would have had “a Bachelor’s degree in 

electrical or computer engineering, or a comparable field of study, plus 

approximately two to three years of professional experience with acoustic 

technology.  Additional graduate education could substitute for professional 

experience, and significant experience in the field could substitute for formal 

education.”  Petition, 6.  For the purpose of this IPR, Patent Owner adopts the 

definition proposed by Petitioner. 

III. GROUND 1 FAILS TO SHOW THAT CLAIMS 1 AND 14 ARE 
UNPATENTABLE OVER LI AND LIAO. 

A. Claim 1: Li Fails to Teach or Suggest a First or a Second Plug 
End at the Claimed Locations, and Neither Does Any of Petition’s 
Interchangeable Modularity Prior Art.  

Petitioner’s mappings of the relevant Li’s components to the limitations of 

claim 1 are illustrated in the annotated Figure 1 below.  Petition, 21-34. 
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One of the fundamental shortcomings of Li is its failure to teach or suggest a 

“first plug end” or the “second plug end” at the claimed locations that (1) provide a 

segmented and separate ear hook component and (2) allow the “core housing” to 

be “fixed to the first plug end,” as recited in element [1c] and the “circuit housing” 

to be “fixed to the second plug end,” as recited in element [1d]. 

The Petition appears to acknowledge these shortcomings but asserts that “it 

would have been obvious for a POSITA to add an ear hook including a first plug 

[and a second plug] end to Li [at the claimed locations] … given that modular 
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speaker portions of headsets were well-known as of the priority date of the ’582 

Patent.”  Id., 25-26.  

Petitioner’s assertions are flawed for several reasons as further explained 

below.2  

 
 
2 The Institution Decision indicated that there is a reasonable likelihood that 

claim 1 is unpatentable, despite Patent Owner’s arguments in its Preliminary 

Response regarding Petitioner’s failure to render the claimed first and second plug 

ends obvious.  See, e.g., ID, 45.  Patent Owner submits that this Response includes 

additional rationale for why the Petition has failed to show obviousness of the first 

and second plug ends, which provides an even more compelling case illustrating 

Petitioner’s failure under the higher preponderance of the evidence threshold under 

35 U.S.C. § 316(e).  In addition, the Board’s institution decision appears to have 

not considered Patent Owner’s expert declaration that accompanied the POPR.  ID, 

17.  The expert declaration of Dr. Scordilis that supports Patent Owner’s positions 

in this Response provides additional reasons for upholding patentability of the 

Challenged Claims. 
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1. A POSITA would not have found it obvious to add 
additional segmentations to Li’s configuration in 
contradiction to Li’s teachings related to structural stability 
of its design. 

“Evidence suggesting reasons to combine cannot be viewed in a vacuum 

apart from evidence suggesting reasons not to combine.”  Arctic Cat Inc. v. 

Bombardier Recreational Prods., 876 F.3d 1350, 1363 (Fed. Cir. 2017) (emphasis 

added). 

A POSITA would not have found it obvious to arbitrarily add four additional 

segments to Li’s earphone given Li’s emphasis on structural integrity and express 

teachings about having an integrated design.  Scordilis, ¶¶80-81.  Specifically, 

Petitioner’s proposed modification to Li’s earphone design would have required, 

on each side of the earphone, cutting the connecting component 113—an 

integrated single-piece component—into three segments, as illustrated in FIG. 1 of 

Li below. 
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This arbitrary segmentation would have been in direct contradiction to what 

Li described in having “the first housing 111 and the second housing 112 are 

fixedly connected to both ends of the first elastic metal wire 1131 by injection 

molding.”  Li, ¶29 (emphasis added).  As Li explains, this type of integrated design 

improves the structural stability of the earphone.  Id., ¶35 (“…the first housing 111 

and the second housing 112 are formed by injection molding and fixed to the two 

ends of the first elastic metal wire 1131 arranged in a flat shape… making the 

first elastic metal wire 1131 and the first housing 111 and the second housing 

112 more stably fixed to each other.” (emphasis added)). 
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In fact, improving structural stability of the bone conduction earphone was a 

major theme in Li’s description, which would have cautioned a POSITA against 

attempting to modify Li’s unitary structure.  Scordilis, ¶¶84-88; see also Li, ¶26 

(“…effectively enhance the bending performance and structural stability of the 

bone conduction earphone…”), ¶29 (“…makes the connection … more stable, and 

enhances the sense of unity and texture of the bone conduction earphone…”), ¶35 

(“making the first elastic metal wire 1131 and the first housing 111 and the second 

housing 112 more stably fixed to each other”), ¶62 (“…enhancing the structural 

stability of the bone conduction earphone”) (emphasis added). 

It is unclear—and the Petition fails to provide any reasons beyond its general 

assertions of “well-known” benefits of modularity—why a POSITA would act in 

contradiction to Li’s preference for a unitary ear hook structure by segmenting 

each ear hook into three pieces while risking mechanical issues such as relative 

displacement, shaking, or parasitic noise.  The general knowledge of modular 

design alone, as Petitioner asserts, would not have made it obvious to arbitrarily 

create multiple segments in Li’s connecting component 113 at the claimed 

locations.  Scordilis, ¶¶84-88.  Any such specific modifications would be based on 

impermissible hindsight because none of the Petition’s interchangeable modular 

prior art (as explained below) teaches or even suggests segmentation of an 

earphone at the claimed locations.  See infra § III.A.3. 
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2. A POSITA would not have found it obvious to add 
additional segments to Li’s configuration because of 
waterproofing concerns. 

Aside from structural integrity issues, separation of an integrated structure 

into multiple components, as Petitioner proposes, would have increased the 

number of openings and points from which water could have entered the internal 

portions of the structure.  In earphone device design, additional entry points are a 

concern when placed near electronic components that are sensitive to moisture.  

Scordilis, ¶¶89-93. 

Again, the Petitioner-proposed modifications would have segmented the 

one-piece design of element 113 (on each side of the earphone) into three separate 

sections, as shown in Patent Owner’s annotations to FIG. 1 of Li below.  These 

modifications, however, would have necessarily created multiple seams in Li’s 

elastic coating layer 1132, thereby allowing water or moisture to seep through into 

the electronic components residing in the housings at both sides of element 113.  

Scordilis, ¶91. 
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Notably, Li touted the unitary design of its elastic coating layer 1132 that 

“fixedly wrapped around the first elastic metal wire 1131 by injection molding” 

(Li, ¶29), further covering the surfaces of the housings 111 and 112 (id., ¶36), and 

providing a waterproofing mechanism.  Id., ¶37; see also id., FIG. 1 (showing 

uniform coverage of coating layer 1132 over Li’s entire hook assembly and 

adjacent housings); see also, Petition, 33 (“Li acknowledges the benefits of having 

a coating of the protective sleeve over the entirety of the ear hook and the core 

housing, such as wear-resistance”) (bold emphasis added). 

The seams in Li’s elastic protective layer 1132 necessitated by Petitioner’s 

proposed modifications would have been yet another point of failure for the 
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Petitioner-proposed modifications to Li’s earphone that contradicted common 

sense and were at odds with Li’s teachings.  Therefore, a POSITA would not have 

been motivated to make such modifications, and in fact would have been dissuaded 

from making such problematic design changes. 

Furthermore, none of the seven interchangeable references teach or suggest 

segmentation of an earphone at the claimed locations or address waterproofing 

issues that result from such modifications.  Notably, not a single one of the seven 

interchangeable references is concerned with or discusses how their modular 

components might be waterproofed.  Therefore, those references would not have 

motivated a POSITA to create extra segments in the uniform waterproof sleeve of 

Li that rendered the device susceptible to water damage. 

3. Li’s strong preference for a unitary structure is inconsistent 
with the interchangeable modularity represented by 
Petitioner’s seven-reference motley. 

Notwithstanding the previously discussed deterrents against Li’s plugs being 

replicated at two ends of Li’s connecting component (113), Petitioner asserts that 

the general knowledge of interchangeable modularity for audio headsets—as 

purportedly demonstrated by a motley of seven different references—would have 

been sufficient to motivate a POSITA to replicate Li’s plugs.  Petitioner’s assertion 

fails, because this principle of interchangeable modularity is inconsistent and 

incompatible with Li’s teachings.  Scordilis, ¶¶94-97. 
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As explained above, a major theme throughout Li’s description is structural 

stability, arising with mentions of “fixedly connected,” “more stably fixed,” 

“formed by injection molding and fixed,” and more.  See Li, ¶¶29, 35 (emphasis 

added); see also id., ¶¶26, 62.  This focus of Li not only is manifested by Li’s 

emphasis on having a unitary ear hook structure, as well as a unitary protective 

layer that covers the entirety of the ear hook and its two housings (see supra 

§ II.B.1; Li, ¶36), but fixation and stability particularly also arises with Li’s plug 

connections on its rear suspension assembly, where Li teaches in detail that 

adhesives and locking pieces are used to secure the plugs once connected.  See 

id., ¶¶60, 61.  For instance, Li specifically provides an opening (1112) in housing 

(111) receiving plug-in portion (123) “to allow the application of adhesive or the 

installation of a locking piece … into the plug-in hole 1111 from the outside via 

the opening 1112, so that the plug-in portion 123 is fixed in the plug-in hole 1111 

under the action of adhesive or locking piece.”  Id.; see also id., FIGs. 9-10 

(annotated below). 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 25 - 

 

Interchangeability is inconsistent with Li’s adhesive-based or locked plug 

connections.  Notably, the Petitioner-purported “benefits” of modularity as 

allowing “component replacements and removability, upgrades” (Petition, 24) 

would have been completely irrelevant to Li’s unitary and locked-in-place 

earphones.  A plug secured “under the action of adhesive or locking piece” would 

not have been understood to provide interchangeability or modularity because such 

a connection is not reversible or readily disconnectable.  There is no suggestion 
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whatsoever in Li that the plug-in portions (123) would be removed once assembled 

and once the adhesive or locking piece is added, making any assertion of 

interchangeability irrelevant.  Scordilis, ¶¶94-97. 

4. None of the interchangeable modularity prior art describes 
plug ends at the claimed locations. 

Additionally, not one of the seven-reference motley teaches the actual 

claimed configuration of plugs being located at two ends of an ear hook 

component, and Petitioner’s use of the seven-reference motley does not even 

stretch to that extent. 

Petitioner simply relies upon the seven references to demonstrate that the 

general principle of interchangeable modularity existed, meanwhile declining to 

even assert that any of the references teaches this modularity being realized at plug 

connections at two ends of an ear hook component.   See, e.g., Petition, 17-18, 23-

28.  When referring to these seven references, the Petition speaks in broad strokes: 

“The speaker portions were modular for various reasons, such as component 

replacements and removability, upgrades, and reducing manufacturing and 

production costs due to the simple shape of components.”  See id., 24.  No part of 

Petitioner’s arguments could be understood, however, as relying on any particular 

element(s) or configuration(s) of the disclosed devices as teaching the ear hook 

plug locations that are recited in claim 1.  See id. 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 27 - 

Petitioner’s expert Dr. Kyriakakis confirmed as much in deposition:  

Q: All right.  I think you said there’s no ear hook.  Is that 

right? 

A: In this example that we’re seeing here, the point of this 

example was to show the interchangeability, not the ear 

hooks. 

Q: Okay. So you’re relying on interchangeability as a 

general principle – I’ll start again. 

You’re relying on the Hupkes reference to show 

interchangeability as a general principle, not the specific 

location of a junction of an ear hook. Correct? 

A: Not just the Hupkes. I'm relying on all those seven 

examples to show -- it was my attempt to show that a 

POSITA understands very well the concept of 

interchangeability, and here are seven different types of 

product examples where that happens. 

Ex. 2021, 77:4-13, 81:24-82:15 (emphasis added).  Unequivocably, Petitioner has 

intentionally declined to rely on any reference for purportedly teaching plugs at 

both ends of an ear hook component and instead leaves it to the generalized notion 

of interchangeability to supply the claimed configuration. 

Tellingly, none of the seven references teaches the claimed configuration.  
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Of the seven “interchangeable” prior art references, five references fail to disclose 

any component that even resembles an ear hook component at all: Hupkes (Ex. 

1011) and Dyer (Ex. 1012) are directed to in-ear earbuds; Chen (Ex. 1014) and 

Bellas (Ex. 1016) are directed to over-ear headphone earcups; and Eggebraaten 

(Ex. 1019) is directed an audio cable input jack.  Petitioner does not allege 

otherwise and only relies upon these references to argue that “speakers were 

modular for various reasons” and that “control circuit and/or battery portions were 

modular for various reasons.”  See Petition, 17-18, 23-28. 

Of the two remaining references, Mei (Ex. 1013) discloses an ear band unit 

(1038), and Lott (Ex. 1015) discloses an auxiliary ear hook extension (280).  See 

Mei, FIG. 1 (reproduced below); Lott, FIGs. 5, 7 (reproduced below).   
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Neither Mei’s ear band unit nor Lott’s ear hook extension teaches the 

claimed configuration of a separate ear hook component with plugs on both ends 

fixable to adjacent housings.  Notably, Petitioner never relies on Mei or Lott for 

any specific teaching related to modularly separated ear hooks.  Again, Petitioner 

actually avoids relying on these references for any specific teaching and merely 

bundles these references in a group of interchangeable references, where neither 

Mei nor Lott are used in the actual combination.  Petitioner is the master of its 

petition and could have chosen to craft a prior art combination that included Mei or 
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Lott; Petitioner instead declined to do so. 

Given that Li describes none of the two plug ends at the claimed locations, 

and contrary to Li’s emphasis on a unitary ear hook design (see supra §III.A.1), a 

POSITA would have needed to make, not just one, but two cuts in Li’s ear hook 

assembly to satisfy the claimed limitations.  There is no explanation in the Petition 

as to why a POSITA would be motivated to modify Li’s ear hook assembly 

multiple times at multiple locations. 

In essence, Petitioner’s argument, at best, is predicated on the tangential 

premise that two references, Mei and Lott, describe earphone devices with 

segmented modules at some location different than what claim 1 recites, and 

therefore, a POSITA would have found it obvious to segment Li’s earphone at the 

exact two locations recited the claims.  Such a conclusion not only is legally wrong 

(see infra § III.A.5) but also fails to account for the serious problems associated 

with making such modifications to Li’s earphone (see supra §§ III.A.1 and III.A.2 

supra), and contradicts Li’s teachings about a unitary design preference (see supra 

§ III.A.1). 

5. Interchangeable modularity as a general principle is legally 
insufficient to show connections at specific locations 
between specific components. 

The thrust and extent of Petitioner’s argument is a POSITA had general 

knowledge that modularity of various headset components “such as speaker 
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portions and control circuit housing portions” had certain benefits. Petition, 23-25. 

Petitioner, however, declines to take the required next step of showing why a 

POSITA would apply that general knowledge to arrive at the exact claimed 

configuration with plug connections at both ends of the ear hook component. 

“[K] nowledge of a problem and motivation to solve it are entirely different 

from motivation to combine particular references to reach the particular claimed 

[invention.]”  Innogenetics, N.V. v. Abbott Lab’ys, 512 F.3d 1363, 1373 (Fed. Cir. 

2008) (emphasis added).  Similarly, obviousness requires that a POSITA “would 

have combined elements from specific references in the way the claimed invention 

does.”  ActiveVideo Networks, Inc. v. Verizon Commc’ns, Inc., 694 F.3d 1312, 

1328 (Fed. Cir. 2012) (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 418 

(2007)) (emphasis in original).  In ActiveVideo, the Federal Circuit rejected 

obviousness arguments based upon a similar modularity argument by the patent 

challenger for being “conclusory and factually unsupported,” as well as “fraught 

with hindsight bias.”  Id. at 1327.  The expert supporting obviousness had 

concluded that “[t]hese are all components that are modular, and when I add one, it 

doesn’t change the way the other one works,” and meanwhile, the expert failed to 

explain the combinations of prior art references and the results thereof with any 

specificity.  Id.  The Federal Circuit determined that this approach boiled down to a 

conclusory statement that a POSITA would have known how to combine any of a 
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number of references to achieve the claimed inventions “based on the ‘modular’ 

nature of the claimed components.”  Id.  The Federal Circuit disapproved of this 

“modularity” approach, finding it fatally infected with hindsight bias and lacking 

in a proper motivation to combine.  Id.  

Similarly, here, there is a tangible difference between a general knowledge 

of headset modularity and the specific motivation to apply that general knowledge 

in a certain way by adding plug ends at specific claimed locations. 

Petitioner has failed to provide any explanations connecting the general 

knowledge of headset modularity to the specific claim requirements, while 

providing only factually unsupported and generic statements that bear no relation 

to the specific change that Petitioner is proposing.  Therefore, Petitioner has failed 

to meet its burden of showing obviousness of the Challenged Claims.  

6. Petitioner improperly relies on POSITA’s knowledge to 
backfill missing descriptions in the prior art. 

The Petition’s over-reliance of a knowledge of a POSITA to account for 

missing teachings or suggestions in the Petition’s prior art is impermissible under 

Federal Circuit law and is inconsistent with USPTO practice.  In the Petition, the 

references that actually form the combination in Ground 1 (Li and Liao) fail to 

teach the claimed first and second plug ends, and their connections to the core 

housing and the circuit housing.  As also explained in Section III.A.4 above, none 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 34 - 

of the interchangeable modularity prior art describe those plug ends at the recited 

locations.  Instead, the Petition relies on a POSITA’s general knowledge as a fill-in 

for the missing descriptions in the prior art that spans across multiple claim 

elements [1a], [1c] and [1f], as annotated below in red to show the missing 

elements.3 

[1pre] A loudspeaker apparatus, comprising: 

[1a] an ear hook including a first plug end and a second 

plug end, 

[1b] the ear hook being surrounded by a protective sleeve, 

the protective sleeve being made of an elastic waterproof 

material; 

[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, wherein 

[1d] the core housing including a housing panel facing 

human body and a housing back panel opposite to the 

housing panel, and 

 
 
3 Beyond the “plug” limitations of claim 1, Petitioner’s positions against other 

claim 1 elements, as well as Petition’s other Grounds profess to rely upon “the 

knowledge of a POSITA.”  See Petition, 18, 42, 62, and 93 (section headers for 

each Ground); see also Petition, Table of Contents.   
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[1e] the vibration of the earphone core drives the housing 

panel … and 

[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. 

Petitioner’s use of the interchangeable modularity prior art, however, is a 

clear instance demonstrating the Petition’s reliance on a POSITA’s purported 

general knowledge of modular earphone design to substitute for limitations that are 

nowhere to be found in the prior art references, including in any of the 

interchangeable modularity prior art themselves.   

The USPTO has identified this specific practice as contravening the 

requirement that an IPR petition “must specify where each element of the claim is 

found in the prior art patents or printed publications relied upon.”  See 37 C.F.R. 

§ 42.104(b)(4).  Acting Director Coke Morgan Stewart issued a Memorandum 

dated July 31, 2025,4 clarifying that under enforcement of this Rule 104(b)(4), 

 
 
4 Memorandum from Coke Morgan Stewart, Enforcement and Non-Waiver of 37 

C.F.R. § 42.104(B)(4) and Permissible Uses of General Knowledge in Inter Partes 

Reviews (Jul. 31, 2025) 
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“‘general knowledge’ [] may not be used to supply a missing claim limitation.” 

While the July 31 memo provides an express prohibition that applies to IPR 

petitions filed on or after September 1, 2025, its reasoning and rationale derive 

directly from Federal Circuit law.  Memorandum, 2 (“past efforts by the Office to 

permit limited use of general knowledge to satisfy a missing claim limitation are 

no longer consistent with Federal Circuit precedent.”) (emphasis added). 

The guiding principle that the Federal Circuit and the USPTO have 

outlined—that IPR grounds cannot be based upon a POSITA’s general 

knowledge—applies here.  Petitioner’s reliance on general knowledge to supply 

the missing limitations of a separate ear hook component with plug ends fixable to 

housings is legally impermissible, and Ground 1 thusly fails. 

B. Claim 1: Li Fails to Teach “The Core Housing Being … 
Elastically Abutted Against the Protective Sleeve” (Element [1c]). 

Element [1c] recites “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.”  Element [1c] reflects an improvement to waterproofing 

 
 
https://www.uspto.gov/sites/default/files/documents/aapa_memo_final__signed.pd

f?utm_campaign=subscriptioncenter&utm_medium=email&utm_source=govdeliv

ery  
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function in reciting the elastic abutment between the protective sleeve and the core 

housing.  See supra § II.A.  As explained above, this elastic abutment involves an 

end surface of the core housing being in contact with the protective sleeve under an 

elastic force, which provides a waterproof sealing function.  Nothing in the 

Petition, or the references it relies on, teaches or suggests that the core housing is 

abutted against the protective sleeve, or that it is elastically abutted against the 

protective sleeve.  Scordilis, ¶¶102-113. 

1. Li lacks any teaching or suggestion that its rear plug 
connection is “elastically abutted.” 

Li discloses a rear hook assembly with plug-in portions for connecting a rear 

hook assembly to two behind-ear housings of a bone conduction earphone.  Li, 

FIG. 10 (reproduced below, including an exploded view of the red dotted 

rectangle), ¶58.  The rear hook assembly has an elastic coating layer 122 up to the 

plug-in portions 123, which remain uncovered.  Id.  Notwithstanding that the plug-

in portion 123 of Li is located at the wrong location, i.e., at the back of the 

earphone and not at the claimed location, there is nothing in Li to suggest that Li’s 

elastic coating layer 122 is elastically compressed against the housing 111 

(“elastically abut”).  Scordilis, ¶¶103-109. 
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With their exploded views of disconnected components, the extent of what 

Li’s figures themselves show is that the respective ends of the elastic coating layer 

122 and the housing have matching profiles.  See, e.g., supra Li, FIG. 10 (exploded 

view with annotations).  Given the matching profiles (see red dashed lines in the 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 39 - 

figure above), a POSITA would have expected that, at best, the ends of the elastic 

coating layer 122 on both sides of the gap would contact each other when the plug 

was fully inserted into the housing.  But this is far from the claimed “elastically 

abut,” which requires contact under an elastic force, such as compression.  Not 

only is the description of Li absolutely void of any relevant explanation, but also 

nothing in Li’s figures shows or suggests elastic abutting of the relevant 

components.  Scordilis, ¶¶103-109.   

In particular, Li’s figures do not clearly show a fully inserted plug (123) 

positioned within the plug-in hole (1111).  See, e.g., Li, FIG. 2 (left plug inserted 

but without elastic coating layer present), FIG. 9 (showing plug 123 separated from 

plug-in hole 1111), FIG. 10 (failing to show how far the plug 123 inserts into plug-

in hole 1111).  Any speculations about the length of the elastic coating layer 122 

and the plug 123 based on the drawings would be impermissible, making it 

impossible to derive any teaching that the elastic coating layer 122 elastically abuts 

against the housing.  See Hockerson-Halbertstadt, Inc. v. Avia Group Int’l, Inc., 

222 F.3d 951, 956 (Fed. Cir. 2000) (“patent drawings do not define the precise 

proportions of the elements and may not be relied on to show particular sizes if the 

specification is completely silent on the issue.”). 

Meanwhile, Li’s specification remains silent on where and how the elastic 

coating layer 122 is disposed when the plug-in portion 123 is fully inserted.  See 
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Li, ¶¶58-69.  For example, while Li’s detailed description explains that the depth 

of insertion of the plug-in portion can be between 6-11 mm (Li, ¶60), there is no 

mention of the elastic coating’s length and no explanation about the length of the 

unexposed plug end (123) to argue that the elastic coating layer would be 

elastically compressed upon insertion.  Li also mentions an elastic convex portion 

that is located inside the plug-in hole 1111 and is compressed when the plug-in 

portion 123 is fully inserted.  Id., ¶60.  But this elastic convex portion is not even a 

part of the elastic coating layer 122 and is rather a component 6-11mm deep inside 

of the housing 111 (i.e., part of plug-in hole 1111).  Id.  Thus, under no 

interpretation, this elastic convex component inside of the housing can be confused 

with the claimed elastic protective sleeve that is wrapped around the outside of the 

ear hook assembly.  Scordilis, ¶¶107. 

Patent Owner also respectfully notes that the Board is incorrect when it 

briefly assumes that Li discloses “second elastic coating layer 122 with end 

portions extending over each plug-in portion 123.”  See ID, 55 (citing Li, FIG. 10) 

(emphasis added).  As explained in Section II.B, the plain and ordinary meaning of 

the term “elastically abutting” means elastic contact at an end surface of the 

housing.  Therefore, while Li’s specification provides no teachings that the coating 

layer 122, at the location of the plug, covers or extends over the plug junction, 

even if the coating layer 122 “extended over” or “covered” the housing, it still 
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would not satisfy the elastic abutting requirement in the context of claim 1. 

Furthermore, Li’s figures do not show the elastic coating layer extending 

past the furthest point up to where the plug-in portion can be inserted into the 

housing.  Id.  Instead, Li at FIG. 12 actually shows an end surface of the elastic 

coating layer 122 being approximately flat and not protruding past the base of the 

plug-in portion.  See Li, FIG. 12 (annotated below to show a flat end surface of the 

elastic coating layer).  Critically, Li’s specification does not describe that the 

elastic coating layer extends over or extends past the plug-in portions.  As a result, 

Li fails to teach a configuration that results in the elastic coating layer being 

“elastically abutted against” the core housing and fails to render the Challenged 

Claims obvious. 
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Beyond these deficiencies, Li also would not have inspired a POSITA to add 

this feature.  As Li professes, the disclosed plug connection is designed for “the 

structural stability of the bone conduction earphone” by ensuring “a tight fit” 

between the rear hook assembly and the behind-ear housings.  Li, ¶¶62, 64.  Li 

teaches structural considerations but does not guide a POSITA towards a 

waterproofing solution recited in the Challenged Claims.  In fact, Li already 

provides a separate waterproofing solution with a waterproof lining board within 

the housings.  Li, ¶¶71-73.  Given that Li already described a waterproofing 

solution, a POSITA would have had no reason to redesign Li’s plug and or to, in 

hindsight, rely on “elastic abutting” to waterproof Li’s plug connection.  Scordilis, 

¶109. 

Therefore, the back-side plug connections of Li, even if implemented at the 

claimed locations, would still fail to render [1c] obvious because there are no 

teachings or suggestions in Li (or elsewhere) that the core housing would be 

elastically abutted against the elastic coating layer. 

2. Even if Li elastic coating layer was capable of “elastic 
abutting,” the combination would not have resulted in the 
core housing being elastically abutted against the protective 
sleeve.” 

The Petition contends that it would have been obvious to segment the one-

piece ear hook assembly of Li to produce three segments and then add plug ends to 
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the middle segment connecting it to a core housing and a circuit housing, 

respectively.  Petition, 21-28.  One of several significant flaws with Petitioner’s 

position is that such modifications would not have resulted in the core housing 

being elastically abutted against the protective sleeve that is required in Claim 1.  

Even under the most favorable view of the combination for Petitioner, only the two 

elastic coating layers at opposite sides of the segmented connection would be in 

contact and purportedly abut.  That is, given that Li’s elastic coating layer 122 (or 

elastic coating layer 1132 at the proposed location of the cut) covers both the 

connecting component 113 and the housing (Li, ¶36), once the connecting 

component 113 is segmented to accommodate the plug ends, any purported 

abutting—elastic or otherwise—would be between the ends of the elastic coating 

layer, and not against the core housing.  Scordilis, ¶¶110-113. 

This is illustrated in annotated figures below, where the elastic coating layer 

(1132) of Li at the two sides at the “cut” are annotated in blue and green; when the 

first end that accommodates the “first plug end” is brought into contact with the 

housing (i.e., when the core housing is fixed to the first plug end), it is only the 

elastic coatings that make contact, or abut, and not the core housing and the elastic 

coating as required in Claim 1.  
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Therefore, the Petition has failed to show that the “core housing … [is] 

elastically abutted against the protective sleeve” in its Li-Liao combination. 

C. Claim 1: Liao Fails to Teach the Claimed Frequency-Dependent 
Phase Difference (Element [1e]). 

Element [1e] recites: 

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 frequencies 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. 

Liao says nothing about relative vibration phases at different portions of its 

speaker housing.  Petitioner works backwards from the claimed frequency-

dependent phase difference to construct a purportedly sufficient condition: that the 

panels of a speaker housing are rigidly connected which “minimizes the 

propagation delay” to produce in-phase vibrations.  See Petition, 34-36. 

Petitioner’s assertion of rigid housing construction as a sufficient condition 

for guaranteeing the claimed phase difference is factually unsupported and 

technically incorrect.  Petitioner also fails to show that Liao teaches such a rigid 

housing construction to a POSITA. 
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1. Petitioner’s assertion that a rigid housing construction 
necessarily produces the claimed phase difference is 
incorrect and unsupported. 

The fatal errors in Petitioner’s inherency position are evident both from 

counterexamples a POSITA would readily recognize and from Petitioner’s 

inconsistent inherency theory later in the Petition when it addresses claim 14.  

Scordilis, ¶¶117-122.  Petitioner purports “[a] POSITA would understand that if 

panel 220 is vibrating, housing 210 is also vibrating in phase (the absolute value of 

the phase difference is nearly zero) because panel 220 and the housing 210 are 

rigidly connected without connection members 240, as taught by Liao.” Petition, 

35 (emphasis added).  Petitioner’s reasoning that having a “rigid” housing 

necessarily yields “nearly zero” phase difference collapses under basic scientific 

principles and Petitioner’s own concessions elsewhere in the Petition. 

First, a POSITA would recognize straightforward counterexamples to the 

idea that rigid joints “necessarily” produce the claimed phase relationship. Rigid 

connections are only one factor and far from being sufficient.  Ordinary design 

features—such as differences in panel thickness or material (e.g., thin, compliant 

plastic), how the panels are supported and braced (e.g., different adhesive strengths 

or fastener materials), and how the front panel is loaded by the driver compared to 

the back panel—can cause the front and back panels to move out of phase even if 

the housing is rigidly constructed.  In short, rigidity does not guarantee the claimed 
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phase difference, and Petitioner’s assertion that “a POSITA would understand” that 

because of the rigid connection, “the absolute value of the phase difference is 

nearly zero” is not correct. Scordilis, ¶¶117-119. 

Relatedly, basic geometry matters. A POSITA would recognize that features 

like curvature, cutouts, and reinforcement on the front panel versus a plainer rear 

panel would lead to different vibrational behavior.  Thus, even with rigid 

connections, the front and back panels can readily exhibit phase misalignment that 

falls outside the asserted “in phase” vibration and the claimed “less than 60 

degrees” phase difference at the operating frequencies.  A POSITA would have 

known that the relevant condition is the overall configuration (geometry, material, 

and loading), not rigidity alone.  Scordilis, ¶¶117-119. 

Petitioner’s separate (and inconsistent) inherency argument on claim 14 

underscores the point.  As discussed in more detail below, claim 14 recites a 

vibration amplitude ratio “within a range of 0.5 to 1.5,” and Petitioner asserts three 

additional housing conditions that purportedly guarantee the claimed result, 

including panel material and thickness. Compare Petition, 34–36, with id., 40–42; 

see also infra § III.D. Read consistently, Petitioner concedes that these factors 

meaningfully control how the panels behave relative to one another with respect to 

vibration dynamics.  Those same factors are not limited to affecting relative 

vibration amplitudes but do also affect relative vibration phases.  Scordilis, ¶¶120-
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121.In other words, the multitude of factors that Petitioner concedes as necessary 

for controlling amplitude differences (conditions #2-4 in the table below) also 

influence phase behavior.  Petitioner’s attempt to cabin the effects of panel 

material and panel thickness to vibration amplitude dynamics—but not vibration 

phase dynamics—is technically unsound and renders its original inherency position 

against claim 1 even less credible. 

 

Petioner’s position further falls apart considering that the only description in 

Liao regarding the relative thickness of the different panels shows that in fact the 

front panel is thinner than the back housing panel, which further undermines 

Petitioner’s assertions.  See infra § III.C.2.    

Petitioner offers no other pathway to establish the claimed phase relationship 

and instead stakes its unpatentability theory on locating “rigid” housings in the 

prior art.  That is not enough.  Because a rigid housing does not necessarily 
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produce the claimed phase difference, merely pointing to rigidity cannot carry 

Petitioner’s burden to show that “when the vibration frequencies of the housing 

panel and the housing back panel is within 2,000–3,000 Hz, an absolute value of a 

difference between the first phase and the second phase is less than 60 degrees” 

was taught in the prior art.  Petitioner’s rigidity‑only approach is insufficient. 

2. Petitioner uses improper hindsight bias in relying on a 
rigidly connected housing from Liao. 

It is improper hindsight bias to assume that a POSITA would place 

significant weight behind Liao’s two-sentence mention of a direct panel connection 

and rely on that isolated passage in a combination with Li’s device. 

“Obviousness cannot be based on the hindsight combination of components 

selectively culled from the prior art to fit the parameters of the patented 

invention.”  Cheese Sys, Inc. v. Tetra Pak Cheese and Powder Sys, Inc., 725 F.3d 

1341, 1352 (Fed. Cir. 2013) (emphasis added) (internal citations and quotations 

omitted).  In Cheese, the Federal Circuit rejected an obviousness argument against 

a claimed invention for a cheese-making vat having counter-rotating parts.  Id. at 

1353-54.  The obviousness argument relied on a prior art reference that made one 

mention of counter-rotation, despite that prior art’s focus in all other sections of its 

description on the benefits of the opposite: co-rotation.  Id.  The Federal Circuit 

noted that the prior art references “[did] not say anything else about counter 
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rotation, [did] not explain what production criteria might require it, [did] not 

explain any benefit to counter-rotation (only why co-rotation is good), and [did] 

not expressly describe means to arrange the panels [for counter-rotation].”  Id. at 

1354.  These aspects led to the Federal Circuit “confirm[ing] the district court’s 

conclusion of nonobviousness [of the counter-rotation-based invention] over the 

[prior art].”  Id.  As a result, the prior art’s brief mention of an opposite alternative 

(counter-rotation) to its primary teaching (co-rotation) was insufficient to establish 

obviousness of the claimed invention (related to counter-rotation). 

Here, Petitioner does the same.  To fit Liao into its theory, Petitioner isolates 

a fringe alternative, contrary to Liao’s central thrust, yielding an unreasonable, 

distorted, hindsight‑driven reading.  See Scordilis, ¶¶123-127.  Specifically, 

Petitioner’s assertion that Liao teaches “rigidly connected” panels rests on a single, 

one‑off statement that the vibrating speaker panel (220) can be “directly attached” 

to the housing (210). See Petition, 35, 41 (citing Liao, ¶¶57–58).  In Liao’s 

189‑paragraph disclosure, only the first sentence of paragraph 58 states direct 

attachment, with paragraph 57 merely implying it is a possibility.  Liao quickly 

brushes past this mention of direct attachment however and dives deep into 

embodiments with elastic connection members (240) coupling the panel and 

housing (not a direct or rigid connection), explaining multiple benefits of those 

members and illustrating them in the figures. See, e.g., Liao, ¶58 (“a shock-
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absorbing effect” that suppresses sound leakage, “avoid[s] the occurrence of 

abnormal sound caused by possible abnormal resonance” to improve sound quality, 

and “keep[s] the energy conversion device in different status such as a suspended 

or supported status.”); see also, id., FIGs. 2‑B, 2‑C, ¶78 (“The properties of the 

panel itself include but are not limited to its quality, size, shape, rigidity, vibration 

damping, etc.”) (emphasis added). 

 

As in Cheese, the direct-panel-connection alternative gets no elaboration: 

Liao does not depict direct attachment in any figure, does not explain when a 

designer should use it, and does not identify any benefit to direct attachment (while 

repeatedly explaining why elastic coupling is advantageous).  See Liao, ¶¶57–58; 

see also Scordilis, ¶¶123-127. Treating that passing, unillustrated alternative as 
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Liao’s teaching on rigidity misreads the reference and injects hindsight.  Reliance 

on a direct connection of the panels—offered only as a contrasting possibility and 

without any rationale—cannot establish obviousness of element [1e] or claim 1. 

A POSITA would also read Liao’s “direct attachment” consistently with the 

rest of Liao, not as a basis to pursue the opposite result.  Liao’s discussion of the 

panel‑to‑housing connection focuses on controlling and reducing unintended 

housing vibration.  For example, Liao explains that connection members (240) 

“caus[e] the housing 210 to vibrate and correspondingly chang[e] the vibration 

mode of the panel 220,” (Liao, ¶56), and that the connection can “have a 

shock‑absorbing effect during the transmission of vibration, which can reduce the 

vibration energy transmitted to the housing.”  Id., ¶58.  At best, Liao’s generalized 

statement in ¶57 (“…whether to use the connection member 240, or to use the 

connection member 240 made of different materials…”) is not an endorsement to 

forgo the connection member 240, but it only proclaims that it can “exhibit 

different mechanical impedance characteristics, produce different vibration 

transmission effects, thereby affecting the overall vibration efficiency of the 

vibration system and producing different sound quality.”  Id.  Liao’s lone comment 

about having direct panel attachment simply warns that different mechanical 

impedance and transmission effects may arise, affecting system efficiency and 

sound quality—hardly a directive to seek in‑phase vibration. A POSITA would 
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therefore not treat this undeveloped alternative as motivation to increase 

connection rigidity to a level that “necessarily” yields in‑phase vibration.  

Scordilis, ¶127. 

In short, Petitioner selectively culls a two‑sentence alternative that Liao 

neither illustrates nor endorses, treats it as a “rigid” teaching contrary to Liao’s 

emphasized elastic‑coupling embodiments, and then assumes that such “rigidity” 

necessarily produces the claimed phase condition. That hindsight‑driven reading, 

like prior Federal Circuit ruling in Cheese, provides no motivation to adjust 

connection rigidity to guarantee in‑phase vibration and fails to show that Liao 

teaches element [1e] or claim 1 under Petitioner’s burden. 

D. Dependent Claim 14: Liao Fails to Teach the Claimed Vibration 
Amplitude Ratio of Claim 14 (“…within a range of 0.5 to 1.5”). 

Dependent claim 14 is not unpatentable based on its dependency from 

claim 1 and the Petition’s failure to establish obviousness of claim 1.  Additionally, 

Petitioner has failed to show the specific features of claim 14 are obvious for the 

following reasons. 

Petitioner works backwards from claim 14 to identify a speaker housing 

configuration that “necessarily” produces the claimed vibration amplitude ratio 

(“within a range of 0.5 to 1.5”) from its front and back panels.  See Petition, 34-36, 

40-42.  Specifically, Petitioner asserts that the necessary speaker housing (1) has 
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its panels rigidly connected, (2) has its panels constructed of the same material, (3) 

has its panels configured with the same thickness, and (4) has the vibration of its 

panels driven by the same source.  Id., 41-42; see also Scordilis, ¶¶129-131. 

Despite its seemingly detailed analysis, Petitioner still has not even shown 

that the prior art teaches or suggests the above speaker housing conditions.  As 

explained below, Petitioner supplies only conclusory and unsubstantiated 

arguments that Liao’s speaker housing would have equal thickness panels (the 

third housing configuration identified above) contrary to the actual description in 

Liao.  Petitioner also resorts to hindsight to cobble together fringe and non-

preferred embodiments to manufacture this necessary speaker housing in hindsight. 

1. Petitioner is factually incorrect in asserting that equal panel 
thickness is a sufficient condition for guaranteeing the 
claimed vibration amplitude ratio. 

As identified above, Petitioner and its expert Dr. Kyriakakis assert that four 

speaker housing conditions are sufficient for guaranteeing “nearly the same” 

vibration amplitudes of the housing panel and the housing back panel, thus 

purportedly satisfying the claimed “ratio … within a range of 0.5 to 1.5.”  Petition, 

40-42, Ex. 1003, ¶¶151-153.  This is a factually incorrect and unfounded assertion. 

A POSITA would understand that satisfying Petitioner’s four conditions is 

not sufficient to guarantee the claimed vibration amplitude ratio, and that other 

conditions exist that would make the two vibration amplitudes significantly 
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different.  For instance, Petitioner’s four conditions can be dominated by respective 

panel geometries, such as shape and curvature.  Panels constructed of the same 

thickness and material can produce different vibration characteristics if one panel’s 

surface is more curved than the other, if one panel has a greater surface area than 

the other, or if one panel has a different shape than the other.  Scordilis, ¶¶132-134. 

Petitioner has produced no credible evidence establishing that a POSITA 

would not have recognized these other conditions and would have understood 

Petitioner’s four conditions as sufficient for the claimed vibration amplitude ratio.  

Notably, Petitioner has not cited a single prior art reference or other source for its 

assertion that the four conditions produce “nearly the same amplitudes” from 

different housing panels.  See Petition, 40-42.  Petitioner cites to Liao for the 

suggesting that these four conditions existed, but Petitioner does not argue—nor 

could it—that Liao teaches anything regarding any necessarily resultant vibration 

characteristics from these four conditions existing.  Id. 

Petitioner’s expert Dr. Kyriakakis offers no insights beyond a verbatim 

mirroring of the Petition.  Compare Petition, 40-42 with Ex. 1003, ¶¶151-153.  As 

such, the assertion that a speaker housing must have the claimed vibration 

amplitude ratio if it (1) has its panels rigidly connected, (2) has its panels 

constructed of the same material, (3) has its panels configured with the same 

thickness, and (4) has the vibration of its panels driven by the same source, is 
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merely unsupported attorney argument and should be given little to no weight. 

2. Petitioner’s assertion that Liao teaches housing panels with 
equal thicknesses is unsupported by any evidence. 

Petitioner identifies equal panel thicknesses as one of the necessary aspects 

of a speaker housing to produce the vibration amplitude ratio (“within a range of 

0.5 to 1.5”) recited in claim 14 (Petition, 41) and points to paragraphs [0057]-

[0058] of Liao and paragraph 152 of the declaration testimony of its expert Dr. 

Kyriakakis.  See Petition, 41.  Contrary to Petitioner’s assertions, Liao fails to 

teach or even suggest a speaker housing having front and back panels of equal 

thicknesses, and Petitioner’s assertion otherwise is unsupported by any actual 

evidence.  Scordilis, ¶¶135-139. 

Liao’s detailed description is completely silent with respect to the relative 

thicknesses of its speaker and front panel housing.  The relied-upon embodiments 

of Liao include a vibrating panel (220) of a speaker that is located within a speaker 

housing (210).  Liao, ¶¶56-58, FIG. 2-B (reproduced below).  There is no 

description in Liao that the thickness of the vibrating panel (220) is the same as the 

thickness of the speaker housing (210).5   To the contrary, Liao describes a 

 
 
5 Liao provides some teachings as to the thicknesses of the connection members 

(240) (see, e.g., Liao, ¶¶61-62, 69), but not the front panel.  Notably, Petitioner 
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preferred embodiment with a front panel having a variable-thickness configuration, 

which is incompatible with Petitioner’s same-thickness assertion:  “Preferably, a 

panel with uneven thickness can be used (such as but not limited to, the center 

thickness of the panel being greater than the edge thickness).”  See Liao, ¶78. 

Furthermore, Liao’s FIG. 2-B (reproduced below) used by Petitioner (see 

Petition, 35) depicts the front vibrating speaker panel (220)—annotated in blue—

and the speaker housing (210)—annotated in green— having different thicknesses.  

Notably, the speaker housing (210) appears considerably thicker than the front 

panel (220).   

 

 
 
specifically relies on embodiments without the connection members (240), so 

Liao’s disclosure of those thicknesses is irrelevant.  Petition, 20. 
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While it is understood that “patent drawings do not define the precise 

proportions of the elements and may not be relied on to show particular sizes if the 

specification is completely silent on the issue” (Hockerson-Halbertstadt, 222 F.3d 

at 956 (Fed. Cir. 2000)), the PTAB has previously allowed reliance on drawings 

that are drawn with sufficient detail and precision with regard to the relative size of 

the depicted structures.  See Ex parte Sato, Appeal 2012-001276, at 7 (P.T.A.B. 

Mar. 20, 2014) (affirming reliance on drawings that were sufficiently detailed and 

precise for showing relative thicknesses of different sections of a device).  

Similarly, here Figure 2-B is described as “a structural diagram of the vibration 

generating portion of the bone conduction speaker,” (Liao, ¶6), and appears to have 

sufficient detail and precision to illustrate the relative thicknesses of the panels.  

But regardless, it is Petitioner’s burden to show that the front and back panels of 

Liao have the same thickness.  The lack of any teachings in Liao regarding equal-

thickness panels, and contradictory pictorial evidence along with Li’s explanations 

of variable thickness panels in Li’s detailed description, demonstrate that Petitioner 

has failed to meet its burden.   

Furthermore, Petitioner’s expert declaration merely mimics the Petition by 

repeating word-for-word the conclusory statement that equal thicknesses would 

“simplify the design and manufacture of the speaker and therefore reduce costs” 

without any corroborating or supporting evidence.  Compare Petition, 41 with 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 59 - 

Ex.1003, ¶152.6  It is well established that the Board will disregard declaration 

testimony without underlying factual support and “merely repeats, verbatim, the 

conclusory assertion for which it is offered to support.”  Xerox Corp. v. Bytemark, 

Inc., IPR2022-00624, Paper No. 9, at 15 (Aug 24, 2022) (designated precedential 

Feb. 10, 2023).  The relevant rules also dictate that “[e]xpert testimony that does 

not disclose the underlying facts or data on which the opinion is based is entitled to 

little or no weight.”  37 C.F.R. § 42.65(a). 

Therefore, Petitioner has failed to show that Liao teaches a speaker housing 

having front and back panels with equal thicknesses, thus failing to meet its own 

criteria and failing to show that claim 14 is rendered obvious. 

3. Petitioner uses improper hindsight bias to combine fringe 
teachings of Liao. 

As explained above, Petitioner’s reliance on Liao’s isolated mention of a 

direct panel attachment constitutes improper hindsight bias.  See supra § III.C.2; 

see also Cheese, 725 F.3d 1341 (Fed. Cir. 2013).  Petitioner continues its 

hindsight-driven path through Liao’s disclosure when establishing the purportedly 

 
 
6 When asked in deposition regarding FIG. 3-B of Liao which depicts plots of 

vibration amplitude ratios between a housing and a panel, Dr. Kyriakakis admitted 

that he did not cite or rely upon that figure.  Ex. 2021, 151:15-152:7. 
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sufficient condition of same panel thicknesses, by contravening Liao’s preference 

for panels with uneven and unequal thicknesses. 

Petitioner assumes that the panel 220 would be the same thickness as the 

housing 210, whereas, as explained above, Liao does not include any teaching or 

suggestion that the thicknesses of the panel 220 and the housing 210 are the same, 

and its figures contradict such a teaching.  See supra § III.D.1.  Not only that, Liao 

in fact guides a POSITA to another significantly different and incompatible notion: 

“Preferably, a panel with uneven thickness can be used (such as but not limited to, 

the center thickness of the panel being greater than the edge thickness).”  See Liao, 

¶78. 

Combined with selectively culled mention of a direct panel attachment, 

Petitioner traces a path through Liao’s teachings that a POSITA would only follow 

using improper hindsight bias.  Altogether, Liao’s teachings regarding an elastic 

connection and unequal/uneven panel thicknesses would not have set a POSITA 

upon the asserted path of a rigid connection and equal panel thicknesses.  

Petitioner’s explanations for why a POSITA would still glean the latter from Liao 

are all unavailing.  Again, the Petition only provides attorney arguments, and its 

expert declaration merely mimics those arguments without any support or 

corroboration.  Compare Petition, 20, with Ex. 1003, ¶109. 

Therefore, Petitioner’s obviousness argument against claim 14 is fraught 
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with improper hindsight bias, and Petitioner has thusly failed to show that Liao 

teaches claim 14. 

IV. GROUNDS 2-4 FAIL TO SHOW THAT THE CHALLENGED 
DEPENDENT CLAIMS ARE UNPATENTABLE. 

Grounds 2-4 of the Petition purport that dependent claims 2-12, 14, and 16-

20 are allegedly obvious.  As explained above, Petitioner has failed to establish 

that claim 1 is obvious.  This failure propagates to Grounds 2-4 which also fail for 

at least the same reasons discussed in connection with claim 1, as well as for the 

additional flaws that are discussed below. 

A. GROUND 3: The Li-Liao-Numata Combination Fails to Render 
Claims 7-12 Obvious.  

Ground 3 does not rely on any additional teachings of Numata to address 

these deficiencies of the Li-Liao combination discussed in connection with 

Ground 1. 

Petitioner has also failed to establish the obviousness of claims 7-12, for the 

additional reasons explained below. 

1. Numata’s bi-directional plugging would not have motivated 
a POSITA to add Numata’s plugs to Li. 

Petitioner’s proposed combination between Li and Numata results in a 

permanently unusable device.  Scordilis, ¶141. 

Under Petitioner’s theory, a POSITA would redesign Li’s plug-in portions 
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by using Numata’s insertion part in their places.  Petition, 81-84; compare Ex. 

1007, FIG. 8 with Ex. 1004, FIG. 9 (shown side-by-side below).  According to 

Petitioner, the POSITA would be looking to “improve wear-resistance” in Li’s 

plugs and would have turned to “Numata’s convenient bi-directional plugging.”  

Id., 64.  Petitioner’s claim is far from accurate, because Numata’s bi-directional 

plugging makes Li’s earphone device impossible to wear and/or unable to transmit 

bone conducted sound. 

 

Numata is directed to a single-ear earpiece, for which “Numata’s convenient 

bi-directional plugging” is uniquely suitable.  See, e.g., Numata, FIG. 3.  Numata 

teaches that the earhook’s insertion part 47 can be inserted from above the 

receiving cylinder (65) for left-ear wearing or from below the receiving cylinder 
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for right-ear wearing.  Id., ¶¶33-34, FIGs. 8-9 (annotated above).  That is, 

Numata’s bi-directional connection is designed to allow both upside-down and 

right-side-up orientations. 

 

But while this orientation flexibility is useful for single-ear devices, it is 

significantly problematic for dual-ear earphones, and especially for dual-ear bone 

conduction devices.  Specifically, unlike Li where there is only one way to insert 

the plug-in end into its corresponding socket, Numata’s bi-directional connection 

would allow, for example, a “one-up-one-down” configuration of Li’s dual-ear 

earphone device where one of the ear hook assemblies is inverted, as illustrated in 

the below figures.  In this configuration, the entire device would be unwearable 
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because the inverted ear hook could not hang over an ear and the bone conduction 

speaker would be off-target.  Scordilis, ¶¶142-148.   

 

Even worse, Numata’s bi-directional connections would allow connectors on 

both sides of Li’s device to be improperly connected, causing both bone 

conduction speakers to point outwards and not make contact with the user’s face, 

as illustrated in the figures below.  Id. 
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Implementing the bidirectional connectors in Li’s device is problematic as 

explained above, and there is also not a single scenario where use of Numata’s bi-

directionality improves the wearability of Li’s dual-ear device.  The risk of 

unwearable configurations would also complicate the assembly and manufacturing 

process.  In particular, additional checks and validations would need to be added to 

ensure that the dual-ear devices are not being assembled in the unwearable 

configurations—a possibility only arising from the incorporation of Numata’s bi-

directional connection.  Scordilis, ¶¶146-148. 
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Therefore, Petitioner’s proposed combination does not provide an 

improvement over the plug-in ends already described in Li.  To the contrary, such 

a combination would have resulted in an inferior product prone to misconnections 

and user confusion.  

The Combination Would Have Also Rendered the Earphones Useless: 

The backwards connection of the plug ends would not have been a mere 

inconvenience that the user could have easily corrected, but it would have 

rendered the earphones unusable.  Numata emphasizes that its bi-directional 

plugs provided the benefit that they could be removed and reattached in another 

direction to allow the earphone to be placed on either the left or the right ear.  

Numata, ¶17.  Notably, Numata discloses that the engagement of the insertion part 

“can be easily released by inserting a tool from the opening in the opposite 

direction of the relevant insertion part 47 of the through-hole 65A to reduce the 

slit 47A, so the above assembly is easy to attach and detach and change.”  Numata, 

¶34 (emphasis added).  As such, an essential part of Numata’s plug was the 

accessible “through-hole” at the other end of the plug, which allowed the release 

and detachment of the plug by inserting a tool into the hole. 

However, in Petitioner’s proposed combination, Numata’s plugs would be 

inserted into Li’s housings (i.e., an enclosed space) which did not (and could not) 

have such an accessible through-hole to allow the release of the plug.  In other 
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words, in the Petitioner-proposed combination, once Numata’s plugs were inserted 

into the core housing, it would not have been possible to remove the plugs.  

Therefore, for a plug that had been inserted in the wrong direction (as illustrated in 

the above figures), there would have been no practical way to detach or remove the 

plug, rending the earphones permanently useless.  Scordilis, ¶¶146-147. 

Therefore, a POSITA would not have found such a combination a suitable 

choice and would not have been motivated to combine Numata’s insertion part 

with Li’s device.  Aside from this “benefit” of bi-directionality, Petitioner does not 

provide any other reason that a POSITA would have combined Numata with Li.  

See Petition, 62-67.  As such, Petitioner fails to establish a proper motivation to 

combine for Ground 4’s prior art combination, and Ground 4 thusly fails. 

2. Numata’s plugs are incapable of providing the necessary 
electrical connectivity to Li’s housings. 

A POSITA also would not have found Numata’s insertion part as suitable 

for replacing the plugs disclosed in Li because a POSITA would immediately 

conclude that Numata’s insertion did not provide electrical connectivity across its 

connection. 

According to Petitioner’s proposed combination, Numata’s insertion part 

would be inserted into a socket in Li’s core housing.  Petition, 62-67.  Without the 

proposed modification, Li discloses a wire set 1133 that passes through the ear 
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hook section and into the core housing.  Li, ¶¶39-40.  Li’s explicit disclosure of 

this wire set, as well as the general understanding that speaker components in a 

core housing require wired electrical connections, reflect the requirement that a 

plug connection to the core housing must be able to pass wiring or provide some 

electrical connection. 

However, as implemented in Numata’s design, the insertion part 47 does not 

pass wiring and is not used whatsoever to establish electrical connectivity across 

both sides of the structural connection.  See, e.g., Numata, FIGs. 8-9.  Numata 

discloses that, one side of the connection, the main unit part 10 contains all the 

necessary circuitry such as communication circuits, amplification circuits, and 

power circuits, but on the other side of the connection, the earhook part 20 is 

devoid of any circuitry.  As such, Numata’s insertion part 47 did not provide 

electrical connectivity when inserted into the receiving cylinder 46, nor was there 

any need for Numata’s insertion part 47 to do so. 

Furthermore, Numata’s insertion part 47 fits and connects with the device’s 

main unit based on the insertion part 47 having two sides that are divided by a slit 

and are pushed together during the insertion action.  Numata, ¶¶33-34.  It would 

not have been obvious to a POSITA how these moving and dynamic parts of 

Numata’s insertion part 47 would accommodate any necessary wiring.  For 

instance, passing wiring through the slit dividing the two sides of the insertion part 
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47 could possibly obstruct the two sides and preclude the insertion part 47 from 

being inserted into the hollow cylinder 65.  Scordilis, ¶¶149-153. 

Therefore, a POSITA would not have found Numata’s insertion part 

functionally suitable to replace the plugs in Li’s device. 

3. Numata fails to teach the elements of claim 9. 

Element [9a] recites: “the inserting portion is partially inserted into the first 

socket,” and element [9b] recites: “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.”  Numata fails to teach these elements. 

The partial insertion (element [9a]) and the spacing apart (element [9b]) 

produces the junction space within which the protective sleeve is abutted against 

the core housing in an elastic manner (element [1c]).  Ex. 1001, 12:62-13:25, 

FIGs. 4, 6 (annotated below).  For instance, the ’582 Patent explains that “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.”  Id., 13:8-11; see annotated 

FIGs. 4 and 6 below, where FIG. 4 shows the plug end by itself and FIG. 6 shows 

the plug end that is inserted into the core housing’s socket, illustrating elements 

1422 (blue) and 21 (red) are spaced apart.   
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Petitioner only relies upon Numata as allegedly disclosing element [9b], but 

Numata is plainly deficient.  See Petition, 77-79.  Rather than disclosing an 

arrangement in which a surface of an inserting portion is “spaced apart” from the 

outer end surface of the socket, Numata teaches the opposite: the inserting surface 

being flush against the socket.  Notably, there is no explanation in Numata that 

teaches or suggests the “spaced apart” limitation, and the Petition only relies on 

Numata’s figures.  But Numata’s FIGs. 8(B) and 9 depict the surface of the 

connecting rod part 46 (allegedly “the exposed part of the inserting portion”) is 

flush against the end surface/rim of the hollow cylinder 65 (allegedly “the outer 

end surface of the core housing”), as shown below by yellow highlights made by 
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Petitioner.  Id.  Numata’s FIG. 8(B) clearly does not show any space between the 

two opposing surfaces.  See Numata, FIG. 8(B); Scordilis, ¶¶156-157. 

 

Therefore, even if arguendo Numata described an annular table surface, it 

would not teach or suggest the “spaced apart” arrangement of element [9b]. 

Therefore, Petitioner has failed to establish obviousness of claim 9. 

4. The Li-Liao-Numata combination fails to teach the elements 
of claim 10. 

Claim 10 depends on claim 9 and is not unpatentable for all the reasons 

discussed in connection with claims 1 and  9.  Claim 10 is also patentable for the 

reason explained below that Numata fails to teach its elements. 

Element [10a] recites: “the protective sleeve further extends to a side of the 
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annular table surface facing the outer end surface of the core housing,” and 

element [10b] recites: “when the core housing and the first plug end are fixed, the 

protective sleeve elastically abuts against the core housing to realize sealing.” 

Petitioner’s assertions for element [10b] refer back to element [1c] and Li’s 

rear assembly plugs, while specifically admitting:  

As shown in Figure 2, the second elastic coating layer 122 

abuts the first elastic coating layer 1132 at the plug-in 

portion 123. Because Li’s first elastic coating layer 1132 

abuts the second elastic coating layer 122, Li teaches 

when the circuit housing and the plug end are fixed, the 

protective sleeve elastically abuts against the circuit 

housing to realize sealing.  

Petition, 82 (first emphasis added); see also id., 80-81.  

However, as also explained in [1c], neither claim 1 nor claim 9 recite 

abutting of two elastic sleeves, as would be necessitated by the Petition’s 

combination and as admitted by Petitioner.  See, e.g., supra § III.C.2; see also 

Scordilis, ¶¶158-161.  Rather, element [10b] recites “the protective sleeve 

elastically abuts against the core housing.”  The Li-Liao-Numata combination 

therefore fails to teach or suggest dependent claim 10, and Petitioner has failed to 

show that dependent claim 10 is unpatentable. 
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B. GROUND 4: The Li-Liao-Wang-Xu-Nielsen Combination Fails to 
Render Claims 16-20 Obvious. 

Ground 4 does not rely on any additional teachings of Wang, Xu, or Nielsen 

to address these deficiencies of the Li-Liao combination. 

Petitioner has also failed to establish the obviousness of claims 16-20 for the 

additional reasons explained below. 

1. Obviousness assertions against claims 16-19 are improper 
because the Petition fails to rely on any sections of Nielsen. 

The Petition contends that claims 16-19 are obvious based on the Li-Liao-

Wang-Xu-Nielsen combination (Petition, 93) but fails to point to any sections of 

Nielsen that purportedly render those claims obvious.  Id.  Petitioner’s obviousness 

assertions are improper. 

Notably, Petitioner’s obviousness analysis is devoid of a feature-by-feature 

showing and untethered to the factors articulated in Graham v. John Deere Co., 

383 U.S. 1 (1966) and reiterated in KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398 

(2007).  The court has “repeatedly emphasized that an obviousness inquiry requires 

examination of all four Graham factors and that an obviousness determination can 

be made only after consideration of each factor.”  Nike, Inc. v. Adidas AG, 812 

F.3d 1326, 1335 (Fed. Cir. 2016).  Here, the Petition lacks articulation of the 

second Graham factor (ascertaining the differences between the claimed invention 

and the prior art).  Specifically, the Petition has failed to articulate any deficiency 
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in the Li-Liao-Wang-Xu combination against claims 16-19 that would prompt a 

POSITA to seek their further combination with Nielsen. 

This flaw in the Petition’s invalidity assertions is self-evident as the Petition 

fails to cite any sections of Nielsen against claims 16-19, which thus also fail.  

2. Petitioner’s application of Liao against claim 16-20 directly 
contradicts its application of Liao against element [1e]. 

Petitioner relies upon FIG. 22-A of Liao as the basis of its obviousness 

position against dependent claim 16.  See Petition , 95-96.  Petitioner’s use of FIG. 

22-A of Liao, which centers around an elastically connected housing, directly 

contradicts its obviousness position against element [1e] which relied upon a 

purported teaching of a “rigidly connected” housing by Liao.  Dependent claim 16 

incorporates element [1e], and Petitioner’s use of contradicting positions renders 

its obviousness assertions against claim 16 ineffective. 

As explained above in Section III.C, Petitioner uses Liao’s one-off 

explanation of a directly connected housing as lynch pin to meet element [1e].  See 

Petition, 34-36.  Notably, Petitioner’s reliance on such a directly-connected 

housing without connection members 240 to form a rigid connection is critical to 

Petitioner’s assertions that, in the Li-Liao combination, front and back panels 

vibrate nearly in-phase.  Id., 35 (“A POSITA would understand that if panel 220 is 

vibrating, housing 210 is also vibrating in phase (the absolute value of the phase 



PTAB Case No. IPR2025-00843 
U.S. Patent 11,310,582 B2 
Patent Owner’s Response 

 

- 76 - 

difference is nearly zero) because panel 220 and the housing 210 are rigidly 

connected without connection members 240”).  The directly connected panels are 

also critical to Petition’s further assertion that the Li-Liao combination meets the 

2000-3000 Hz requirement recited in [1e].  Notably, the Petition refers to 

paragraph [0078] of Liao, which only discloses vibration of the front panel but 

does not discuss the vibration of an opposite back panel.  Liao, ¶78; Petition, 35-

36.  The Petition concludes that the back housing panel would vibrate nearly in 

phase with the front housing panel in the requisite frequency range “due to (i) 

being driven by the same source and (ii) their rigid construction (that minimizes 

the propagation delay).” Id. 36.  Therefore, Petitioner’s assertions against element 

[1e] squarely rely on the rigid connection of the front and back housings of Liao.  

Separate from the purported teaching of a directly connected housing at 

paragraphs 57-58, Liao discloses a “triple vibration system” which is the system 

depicted in FIG. 22-A (reproduced below), upon which the Petition relies on to 

allege claim 16 is obvious.  Liao, ¶¶170-172; Petition, 95-96.  Petitioner argues 

that the components of this “triple vibration system” allegedly teach at least 

element [16a].  Id. 
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Yet, this “triple vibration system” disclosed by Liao implements an elastic 

connection between the vibrating front panel and the housing: “The first vibration 

transmitting plate 2216 elastically connects the energy conversion device to the 

housing 2219.”  Liao, ¶172 (emphasis added).  As such, this “triple vibration 

system” contradicts the Petition’s contentions regarding claim 1, and undermines 

its critical reliance on the front panel being rigidly connected to the housing.  See 

Scordilis, ¶¶164-166. 

Petitioner cannot have it both ways.  Dependent claim 16 incorporates 

element [1e], and Petitioner cannot rely upon two contradictory teachings of Li 

(using elastic connection members versus not using said members to implement a 

rigid connection) to meet both the elements of claim 16 and element [1e] 

simultaneously. 

Petitioner’s obviousness rationale against claim 16 thus falls apart; there 
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would have been no motivation to combine and no reasonable expectation of 

success.  Each of dependent claims 17-20 depends upon claim 16 and inherits the 

Petition’s fatal defect as to claim 16.  Therefore, Petitioner has also failed to show 

that any of dependent claims 17-20 are obvious. 

V. PETITIONER HAS FAILED TO ACCOUNT FOR ITS 
CONTRADICTORY CLAIM CONSTRUCTION POSITIONS. 

In the parallel district court proceeding, Petitioner proposed a very specific 

claim construction for part of element 1[e], “the control circuit or the battery 

driving the earphone core to vibrate,” to mean “either the control circuit or the 

battery, but not both, driving the earphone core to vibrate.”  See Ex. 2023, 17-20.  

This position contradicts Petitioner’s position in this IPR; not only does the 

Petition offer no specific claim construction for this term, but when questioned 

about this limitation’s requirement to include the control circuit “or” the battery, 

Petitioner’s expert responded by stating that having “both” is not required: 

Q: Okay. So as long as--so when you say “to satisfy the or 

part”--“or part,” your testimony is as long as you have at 

least one of the two, that that claim is satisfied, that claim 

element is satisfied? 

A: Right. That's how I read “or.” 

Q: Okay. 
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A: Or the other, yeah. 

Q: So you say that you read “or” as one or the other? 

MR. BURNS: Objection, form. 

MR. DAY: I'll--I'll withdraw that and start again. 

BY MR. DAY: 

Q: Would you--when you say “one or the other,” does that 

mean–just mean it can be at least one of the two? 

MR. BURNS: Objection, form. 

THE WITNESS: Yes 

BY MR. DAY 

Q: Okay. And it doesn't exclude both? 

MR. BURNS: Objection, form. 

THE WITNESS: You mean can they both be there? 

BY MR. DAY 

Q: Correct. 

A: Is it--it doesn't exclude it, but it doesn't require it.  

Ex. 2021, 70:9-71:9 (emphasis added). 

Petitioner has failed to explain its contradictory claim construction positions, 
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which is yet another flaw in Petitioner’s IPR filing that warrants dismissal of the 

Petition altogether.  The Office has made its position regarding this issue clear in 

Revvo Technologies v. Cerebrum, IPR2025-00632, Paper 20 (Precedential).  

Similar to Revvo Technologies, Petitioner, here has decided to pursue differing 

claim construction positions without any explanations.   

VI. CONCLUSION 

Petitioner has failed to show that claims 1–12, 14, and 16–20 are 

unpatentable. Accordingly, the challenged claims should be upheld as not 

unpatentable. 
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